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G-Series: SWL-GA':'101
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•. 1.0
-

PURPOSE AND APPLICATION

1.1 The purpose of this document is to set forth guidelines for the preparation, review,
approval and distribution control of Standard Operating Procedures (SOPs) affecting the
quality and consistency of the work perf~rmed by Southwest Laboratory of Oklahoma,
Inc.

1.2 Written documents shall be prepared and approved for all activities affecting the quality
and consistency ofwork performed by Southwest Laboratory of Oklahoma. Activities
will include, but are not limited to receipt, handling, preparation, and analysis of samples;
use and maintenance of standards; calibration and performance checks of measurement
equipment; reduction, evaluation, and reporting of data; the archival and retrieval of raw
data, supporting documentation and electronic media generated during analysis; and
general laboratory practices which support these activities. In addition, procedures shall
be written, which conform to government regulations affecting worker health and safety,
hazardous waste management, and radiation protection, and shall be governed by the
same controls as those affecting quality.

••••. .

2.0 RESPONSIBILITIES

2.1 The appropriate personnel shall be designated by the Laboratory ManagerlDirector or
his/her designee to author each procedure.

2.2 Procedures, which are administrative or non-analytical in nature, fall under the category
of "General" procedures and shall be reviewed and approved by the QAlQC Officer,

. Laboratory ManagerlDirector, and Laboratory Safety Officer. All other SOPs are
categorized as "Technical" or analytical and shall be reviewed and approved by the
responsible Laboratory Program Manager/Section Supervisor; Laboratory Safety Officer;
and the QAlQC Officer.

2.3 All laboratory staff shall perform their tasks according to the most current written and
approved procedures.

2.4 All laboratory procedures shall be reviewed annually. Procedures not requiring any
changes will be so marked on the annual review form (Attachment 1). A copy of this
form will be distributed documenting the review for all controlled copies of the SOP.

2.5 All revisions to existing procedures are subject to the same preparation, review, and
approval system as new original procedures.

2.6 All procedures/documents requiring "Retired" status must be indicated on the "Request
for New, Revised, or Retired Documentation", and shall be routed to the QA-DC
Designee for processing and distribution of retired inserts.

• 2.7

Typist: LLR

The QA Department shall assign the responsibilities of Document Control to a member of
its department's staff, who must be proficient in the use ofMS Word, MS Excel, and
Windows Explorer. The designated individual will be responsible for the controlled
distribution, and maintenance of all documents as described herein.

Page 1 of 11
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3Jf EQUIPMENT

MS Office 97 software; Velo-Binder; Document Stamps

4.0 PRECAUTIONS

G-Series: SWL-GA-I0l
Rev. No.: 2.1 - 05/15/00

-.
Controlled documents, which are not recovered: Reference, SWL-GA-I05. "Corrective Actions"
for instructions.

5.0 PROCEDURES

5.1 Initiation of New SOPs

The implementation of a new SOP is contingent on necessity to be determined by the
QAJQC Officer, Program Manager/Section Supervisor, or Operations Manager, and is
based on EPA or Client's specific requirements or in response to auditors findings.

5.1.1 When General procedures are required for an activity, the QAJQC Officer or
Laboratory ManagerlDirector shall assign the responsibility for authoring the
procedure to a staff member familiar with the required function.

When a technical procedure is required for an activity, the appropriate Program
Manager/Section Supervisor is responsible for authoring the procedure.

5.1.2 In the case of both new G series general procedures and new 0, I, or R series •
technical procedures, a "Request for New, Revised or Retired Documentation"
(commonly referred to as "Revision Request Form" - see Attachment 1) must be
filled out, indicating the justification for implementation of this pr<:>cedure. This
form is comprised of several sections: General SOP information, New SOP
information, SOP Revision information, Retired SOP information, and a section
for signatures at the bottom of the form.

Note: For New SOPs, the Document # portion of the form shall be filled out by the QA-DC
Designee. Any suggestions for the Document #, by the Supervisor/Author shall be noted
in the comments section.

This form will follow the draft document to the QA Department where the draft
will be completed in the appropriate format (see Attachment 1).

5.1.3 The staff member assigned to creating the new SOP shall research necessary
technical information to assure that an adequate procedure is written and then
shall generate the initial draft supported by this research.

5.1.4 The designated author shall follow the outline for required text sections for
general and technical procedures as referenced in Attachment 1.

5.1.5 The designated author shall include all necessary instructions, sample forms, and
drawings necessary to properly complete the procedure. When applicable, the •

Typist: LLR Page. 2 of 11
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•
5.1.6

G-Series: SWL-GA-I0l
Rev. No.: 2.1- 05/15/00

- author shall also specify or reference appropriate-quantita!ive 9r qualitative
acceptance criteria to ensure that prescribed activities are satisfactorily
accomplished. This shall include applicable QC information as applies to the
subject SOP. Acceptance criteria shall be the same as that for similar analytes or
methods (spike recoveries, duplicate results, method detection limits, and
chemical separation). Alternatively, acceptance criteria should be comparable to
independently determined results (e.~. published in SW846, EPA 600, Standard
Methods, or other credible sources.)

The draft document (and Revision Request Form) shall be submitted to the
. appropriate Program Manager/Section Supervisor for approval. Once approved,
the draft document shall be submitted to the QA Department for assignment of an
SOP number and formal publishing. The QA department will insure that all final
formal documents follow the guidelines for consistent formatting of all procedures
as stated in Attachment 1.

•

•

5.1.7 Once formally edited and printed by the QA-DC Designee, the electronic me shall
be saved to a predetermined location in the QAQC directory and drive.

NOTE: In order to maintain control of all documents, only QAQC Department personnel
shall be allowed access to the directory mentioned in the previous paragraph. If
electronic files of drafts need to be submitted to the Designee, the file can be e-mailed.

The document will be circulated for review by and for approval signatures from
the author (see Request for New, Revised, and Retired Documents form for
identity), the Program Manager/Section Supervisor, QNQC Officer, Laboratory
Safety Officer, and/or Laboratory ManagerlDirector. At any time during
circulation for signatures, the SOP may be returned to the QA-DC Designee for
additional corrections/changes and then resubmitted for approval signatures. All
circulating documents shall be covered by a brightly colored, boldly marked
transmittal indicating "SOP AITACHED", to reduce the risk of misplacement.

5.1.8 The "Approved" document is returned to the QA Department for distribution.
(See Section 5.4)

NOTE: The SOP is not considered an official -Master" copy until it has been returned to
the QA-DC Designee with all approval signatures in place.

5.2 Revision ofExisting SOPs

Revisions of existing SOPs are to be performed as needed, and will be determined by
Laboratory personnel, Program Manager/Section Supervisor, or QNQC Officer, based on
annual SOP review (see "Overdue Standard Operating Procedures" report, Attachment 1),
identification of any errors, EPA or Client's specific requirements, or in response to
auditors fmdings.

Note: Forms and logbooks are considered part of a SOP. Any change or implementation of forms
or logbooks shall follow the procedures outlined in this document. See SUb-sections 5.8 through
5.9 for specifics on logbook/forms control and maintenance.

Typist: LLR Page 3 of 11
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5.2.1 The revision request fonn must be completed -and submitted to the QNQC ...
Designee. Ifno changes are required (as in the case of SOPs up for Annual •
Review but requiring no changes), the fonn must be completed and specified that
this was an "Annual Review" and that no changes were required. If changes are
minor, use the space provided in the description portion of the fonn. If necessary,
attach any additional instructions or related fonns to this request.

5.2.2 The QNQC Designee will process all requests in order of priority as listed on the
"Overdue Standard Operating Procedures" report.

5.2.3 Once completed the Designee will save the electronic file to a predetennined
.location in the QNQC directory and drive.

NOTE: In order to maintain control of all documents, only QAQC Department personnel
shall be allowed access to the directory mentioned in the previous paragraph. If
electronic files of drafts need to be submitted to the Designee, the file c:an be e-mailed.

The document will be circulated for review by and for approval signatures from
the author (see Request for New, Revised, and Retired Documents fonn for
identity), the Program Manager/Section Supervisor, QNQC Officer, Laboratory
Safety Officer, and/or Laboratory ManagerlDirector. At any time during
circulation for signatures, the SOP may be returned to the QA-DC Designee for
additional corrections/changes and then resubmitted for approval signatures. All
circulating documents shall be covered by a brightly colored, boldly marked •
transmittal indicating "SOP ATTACHED" (see Attachment 1), to redu~~ the risk
of misplacement. .

5.2.4 The designee must use the "SOP Progress Sheet" (Attachment 1) to briefly
describe the work perfonned, or to note any unusual occurrences; log the date
procedure was finalized; and record the revision number.

The designee must also log the document number, name of person SOP was given
to, and the date the SOP was submitted for signatures (see "Manual Follow-up of
New Revisions Circulated for Signatures").

If the SOP is listed on the "Overdue SOP" report, the designee must mark out the
SOP Document ID with 'an orange highlighter, to indicate that the QNQC
Designee has updated this SOP.

5.2.5 Once SOP is returned to the designee with all approval signatures in place, and no
additional corrections are required, the SOP is then ready for distribution (see
Section 5.4).

NOTE: The SOP is not considered an official "Master" copy until it has been returned to
the QA-DC Designee with all approval signatures in place.

•
Page 4 0(11
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-
Retirement of Existing SOPs

An SOP must be retired if we no longer perform the procedure described therein; if the
procedure is still performed, but mentioned in another SOP; and whenever the existing
revision is replaced by a more current revision.

5.3.1 When the end-user (laboratory personnel), Supervisor, QNQC Officer, or
Operations Manager decide that a particular procedure is no longer valid or
necessary, that person must complete the "Request for New, Revised, or Retired
Documentation" form.

The Document Title, Document Number, etc. must be completed, as well as the
lower portion labeled "Retired". The word "Procedure" must be circled.

5.3.2 If a procedure is still performed and is mentioned in more than one SOP, the
supervisor may decide to retire one document and reference another. The
"Request for New, Revised, or Retired Documentation" form shall be completed
as instructed in section 5.3.1; however, the word "Document" must be circled and
the SOP to be referenced must be ·noted in the space provided. Next, follow steps
5.3 .1.1 and 5.3 .1.2., making sure to choose "Document" and to reference the SOP
that will remain, which also contains the same procedural information.

5.3.3 Procedures being replaced due to implementation of a newer revision shall follow
retirement procedures as instructed in Section 5.4.5, but not before undergoing
Section 5.2.

•

5.3.1.1

5.3.1.2

The form is then submitted to the DC-Designee who will process this
request.

The designee will generate a "Retired" cover insert using the template
file "Retircvr.doc", and specifying that this is a retired procedure.

The "Retired" cover is kept with the revision request form until time
for distribution (see Section 5.4).

•

5.4 SOP Distribution Procedures

Once all newly revised SOPs are back in the QNQC Department with all approval
signatures in place, the QA-DC Designee will prepare them for distribution.

5.4.1 All original copies (copies which contain original signatures) are labeled
"MASTER" at the bottom section of the cover page.

5.4.2 The Designee will gather together all Master SOPs in the same Series to be
distributed in the same group.

5.4.3 The Designee shall generate an Acknowledgement Letter detailing the Document
ID, Document Title, Revision Date, and Quantity of controlled copies to be
distributed (as well as the Index information), for each revised series. An

Typist: LLR PageS of 11
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Acknowledgement letter shall be generated for each specified recipient (see •
Master Distribution List in Attachment 1). Also generated is an updated series
Index (Attachment 1), which lists all sops in a respective series, and highlights all .
the sops just recently revised. The Acknowledgment letter, series Index, and
controlled SOP copies must be attached together for distribution.

•
5.4.3.2

5.4.3.1 The Acknowledgement Letter is a Microsoft® Word 97 document and
is linked with a Microsoft® Excel 97 spreadsheet containing a listing
of all the names of the recipients.

The Acknowledgement Letter must be updated and then merged with
the Excel spreadsheet (which opens when the Word document is
opened). Once the newly merged Word document is generated,
specific distribution requirements for the recipients must be noted on
individual letters (i.e. a recipient may require 2 or more controlled
GAI00 SOPs while everyone else receives only 1).

The electronic file containing the letters for each recipient is then
saved to a predetermined location, and is then printed and signed in
the designated portion of the letter.

Like the Acknowledgement Letter, the Series Index is a Word
document linked with an Excel spreadsheet.

All new, newly revised, or retired SOPs are highlighted and then
merged, saved, printed, initialed, and stamped.

5.4.4 The Master SOP is then used to make the total required number of copies for
distribution (see Master Distribution List - SOP Series for specific quantity
infonnation, etc.). Each copy must be stamped with the "Controlled Copy"
stamp; have the "Controlled" option in the "Document Status" section completed;
and grouped with the corresponding Index and Acknowledgement Letter.

Once Sections 5.4.3.1 through 5.4.3.2 are completed for each Series, the SOPs are
logged in the "Acknowledgement Letter and Index Distribution Log" and in the
Microsoft® Outlook™ Calendar Task Pad (with recipients names listed) for
follow-up of distribution responses.

The controlled copy packages are then distributed to the recipients. Each recipient
is given 10 calendar days to return the retired revisions with the
Acknowledgement letters and old indices. All old indices and cover pages with
the "Controlled Copy" stamp are shredded while the Acknowledgement letters
with the recipients signatures are filed. The recipient's name is taken off of the
Calendar Task Pad.

NOTE: After 10 days, the Calendar Task Pad will remind me of all outstanding •
Ackn"owledgement letters. This reminder shall be forwarded to all individuals remaining
on the list

Typist: LLR Page 6 of 11
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5.4.5 The old Master copies shall be pulled out of the Master Copy binders; stamped
with the "Retired" stamp; dated; and filed in "Retired SOPs" drawer.

NOTE: Prior to filing, be sure that the original revision request forms remain in the Master
Copy binders. The new Master SO-p document will be placed in the Master Copy binder
along with all the prior revision r~quest forms.

5.4.6 After new revisions are implemented, the Excel spreadsheet titled "SOP List"
shall be updated. All existing SOPs are listed in this spreadsheet, and any new
SOPs are added. When a SOP has been revised and distributed the new date and
revision number shall be updated in the SOP List. If the SOP is a new procedural
document, the SOP Title, Revision Number, and Revision Date shall be added to
the list. The revision dates on this list are good for one year, at which time the
SOPs will be due for the Annual Review.

. NOTE: This workbook consists of four spreadsheets: Active; Overdue; Two-month
Outlook; and Cover.

5.5 Scheduled Review of Controlled Documents

5.5.1 The QA DC-Designee shall maintain the Excel workbook titled "SOP List" (see
Section 5.4.6).

••• 5.5.2 Each Monday morning, a spreadsheet report showing all SOPs overdue up to
Monday's date, shall be generated from this file.

NOTE: All SOPs older than one year shall be considered "Overdue" for its Annual
Review.

Also generated from this file shall be the Two-Month Outlook. These two reports
combined with the QC Tracking Cover Sheet shall be submitted to the Operations
Manager.

NOTE: See Operations Manager for quantity of reports to submit.

5.5.3 These reports are distributed to the supervisors attending the weekly staff meeting,
who will locate, review and update all SOPs on the list pertaining to them.

They shall follow the procedures outlined in Section 5.2 of this SOP for Revision
ofExisting SOPs.

5.5.4 The SOPs will remain on this list until they are updated and given a new revision
date.

5.5.5 This process is done on a weekly basis throughout the year.

5.6 Logbook Maintenance and Control

• 5.6.1 Each logbook shall be maintained and controlled by the Program Manager or
Section Supervisor to which its corresponding SOP applies. The QA department

Typist: LLR Page 7 of 11
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Rev. No.: 2.1- 05/15/00

shall maintain all logbooks which correspond to any G series ~ocwnents. Both -.
shall be maintained as described below.

5.6.2 Each Program Manager or Section Supervisor shall maintain a master log ofeach
individual logbook that is currently being used in the respective departments and
shall also use this master logbook to track department archival (filled or retired
logbooks), and the ultimate transfer of custody of said logbooks to the QA
department for archival/long term storage. When a department logbook is created
for use, its Book ID number, SOP ID name, revision and date of logbook issuance
shall be recorded in the " Department Master Logbook Log" as shown in
Attachment 2. When a logbook is filled (or retired), the following columns shall
be updated in the logbook; Date Completed (filled, retired, out of date, etc.),
Department Storage Location (example: "OV Department Logbook Archive
Storage File"), Date of transfer from department to the QA department for
archival/long term storage; and, initials of the responsible Manager/Supervisor or
his/her designee.

5.6.3 Each Program Manager/Section Supervisor's "Department Master Logbook Logs"
shall be recorded in the "Laboratory Master Logbook Log" (see Attachment 2) by
the QA department as part of its document control procedures.

5.6.4 The QA department shall maintain a traceable system to ensure proper archival •
and retrieval of all department logbooks as part of its "Archival and Retrieval of
Sample Documentation" procedure (see SWL-GA-I06 for details).

5.6.5 The Program Manager/Section Supervisor (or his/her designee) shall be
responsible for the review of all logbook entries and shall initial and date the
bottom of each log page upon his/her review. The designated reviewer shall
review each logbook depending upon frequency of use (i.e.; daily, weekly,
monthly, quarterly, etc.). As an option, each logbook shall include a review page
(last page of the book) verifying the review of each page (page ranges may be
entered), the reviewer's signature, and the date. In the case of either option, the
Program Manager/Section Supervisor shall verify that the review of all pages are
accounted for prior to transfer to the QA department for archiving.

5.6.6 See Attachment 3 for formatting instructions ofLogbooks.

5.7 Forms Control

Typist: LLR

5.7.1 All forms are controlled by this SOP to maintain that the current authorized forms
are only used at any given time in the laboratory.

5.7.2 All used forms (filled out as per it's corresponding SOP) become an important part
of the data package information generated as they are used. These "used" forms
shall be kept with appropriate data and maintained by each department just as raw.
data, and other documents pertinent to sample analyses are kept stored and
archived (see SWL-GA-lO~ "Archival and Retrieval ofSample Documentation'').

Page 8 oftt
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5.7.3 All Forms or Logs, etc. must have the SWLO Logo, Company Name and
Address, Title of Form or Log, etc. (See Attachment 3 for examples.)

."
SWLO, INC.! AATS, INC.
Preparation, Review, Revision, and Control of Documents

G-Series: SWL-GA-I0l
Rev. No.: 2.1 - 05/15/00

6.0 RECORDS

Master Logbook for "Scheduled Review of Procedures"

Master record of all "Department Master Logbook Logs"

Monthly Reconciliation Reports (approved and initialed by the QNQC Officer or
hislher designee).

At least one copy of all retired revisions of procedures.

Request for New or Revised Procedure Forms - All approved request forms shall
be maintained with the Master copy of all active procedures.

Distribution lists which include all controlled copies

Receipt acknowledgmentforms

Master copy of all active procedures

6.1 The QA-DC Designee shall maintain the following records and provide the QNQC
Officer with a monthly reconciliation report for QNQC of its document control
procedures and systems.

Master index of all controlled procedures, with active revision ~umber and issue
date for each procedure.

6.Ll

.6.1.2

6.1.3

6.1.4

6.1.5

• 6.1.6

6.1.7

6.1.8

6.1.9

7.0 REFERENCES

7.1 Naval Facilities Engineering Service Center, Interim Guidance Document, "Navy
Installation Restoration Laboratory Quality Assurance Guide, February 1996"

7.2 Office ofNuclear Safety Policy and Standards, DOE Order 5700.6C: "Quality Assurance
Program, A Management System, October 1992, Revision 1"

8.0 ,DEFINITIONS

•
8.1

Typist: LLR'

Terminology

Controlled Document.. Those documents which are controlled by a system which
limits access to creation and revision of said document.
Limits distribution of documents by assigning individual
responsibility of each document including signed receipt of
current updates and destruction of replaced copies.
TracC?ability of each document on the distribution list to

Page 9 ofn
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Preparation, Review, Revision, and Control of Documents

G-Series: SWL-GA-I0l
Rev. No.: 2.1 - 05/15/00

individuals responsible for said documents and universal ..•
distribution of any and all updates to all participants.
Examples of "controlled" documents are SOP's and QA
Manual.

Official Documents ;.. Those documents that are officially authorized by
management or other authority to be written, copied and
distributed. Official documents may be assigned serial
numbers and recorded as to distribution. These documents
are not always (as controlled documents are) updated and
distributed as the original is changed. Most Official cop.ies
are indicated as originals. Examples: copies of the QA
Manual, SOP's, company letters on company letterhead,
and memos.

Unofficial Documents Those documents that are unofficially written, copied and
distributed generally as educational materials. Examples:
Faxes, draft or working copies ofQA Manual, SOP's,
Forms/logbooks, and any form developed unofficially to
assist in day to day activities. individually.

Nomenclature Identification via a combination of: key words,
classifications, labels; or designations (or specificity).

Ancillary Additional or secondary to the primary, i.e.; ancillary
equipment.

8.2 Acronyms

EPA The United States Environmental Protection Agency

GC Gas Chromatography

GCIMS Gas ChromatographylMass Spectrometry

HPLC High Performance Liquid Chromatography

LCS Laboratory Control Spike

MSD ~ Matrix Spike Duplicate

PE Performance Evaluation Sample

PESTIPCB Pesticides and PCB (polychlorinated-biphenyls)

QA Quality Assurance

QA/QC Quality Assurance and Quality Control

SOP :. Standard Operating Procedure

•

•
Typist: LLR Page 10 of 11



SWL Southwest Laboratory of Oklahoma, Inc.

SW846 Test Methods for Evaluating Solid Waste
•

•

•

SWLO, INC./ AATS, INC.
Preparation, Review, Revision, and Control of Documents

9.0 ATTACHMENTS

9.1 . Attachment 1 - Processing of SOPs

9.2 Attachment 2 - Logbook Forms _

9.3 Attachment 3 - Formatting of Logbooks and Forms

TypistLLR

G-Series: SWL-GA-I0l
Rev. No.: 2.1- 05/15/00
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Processing of Standard Operating Procedures

ATTACHMENT 1
. Processing of SOPs

Request for New, Revised, or Retired Documentation
Fonnatting of Standard Operating Procedures

Overdue Standard Operating Procedures Spreadsheet
"SOP AITACHED" Cover
SOP Progress Status Sheet

Manual Follow-up ofNewIRevised SOPs Circulated for Signatur~s

Acknowledgement Letter
Procedures Index

Master Distribution List
Cover Page

Typist LLR

Attachment 1
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•

•
Page A-I-I



Processing of Standard Operating Procedures Attachment 1

e I.'Request for New, Revised, or Retired Documentation="llVE
SOP SWl-GA-101. REV. II 2.0 FILE 10: GA101F1.doc

..
Document Title: _

Document No.: SWL-_,_-___ Ex/sting Rev. No. & Date _,_-__,__,__

Submitted By (ifolMrthall~",uDI'): Date Sub"1itted: _

Approved by: Date: _
Progr-om MO/lDgulSectio/l SII{Je"'UM

NEW Procedural Document (Please attach hard-copy. and/or note below iffile was e-mailed)

Author: _

Justification for New Procedure:

REVISION To Existing Procedural DocwnelllS. Including Fo,"u & Logs

_Annual Review (_Changes '_No Changes)e,·, Reason for Revision:

For Minor Revisions, provide the following References:
Page __ Section: __._,_,_; Subpart: __

Page __ Section: __.__; Subpart: __

_Other (error found, etc.)

Page __ Section: __.__; Subpart: __

Page __ Section: __.__; Subpart: __

Attaclunent No.

Attaclunent No.

- Title: _

- Title: _

e

Required - The following must be completed if revisions are necessary.
Description:

RETIRED (Ci~/eOne- PROCEDURE or DOCUMEN1)

Circle "Procedure" ifwe no longer do the Method/Procedure disCIISSed in the SOP.
Circle ..DOCIItrIenl" ifthe MetlwdlProcedvre is now included in tuIOther SOP. (Reference Other SOP 's below)

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012. Office (918) 2SI-28S8. Fax (918) 2S1-2S99

NOTE: Actual size is 8 % x 11 inches. (Standard letter size).

Typist LLR Page A-1-2
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Processing of Standard Operating Procedures

At:l Formatting of Standard Operating Procedures

Al-I-l Nomenclature of SOP documents shall be as follows:

Attachment I

•
AI-I-I-I All Documents shall be categorized within the following series. Its reference

nomenclature shall include the laboratory acronym, section series and
sequential numbers assigned (within each series) to each document.
Following are the subject Series, descriptions, and examples of document ID
number.

G General Series - Non-analytical and Administrative
"GA" General and Administrative SWL-GA-I00
"GP" General Projects SWL-GP-I00

o Organic Series - Extractions, GC, GCIMS, Dioxin, Air
"OG" GC SWL-OG-I00
"OE" Organic Extractions SWL-OE-I00
"OP" GC Pest/PCB SWL-OP-I00
"OS" GCIMS Semivolatiles SWL-OS-l 00
"OV" GCIMS Volatiles SWL-OV-100
"OL" HPLC SWL-OL-I00
"OA" GCIMS Air SWL-OA-I00
"OD" GCIMS Dioxin SWL-OD-I00

I Inorganic Series - Sample Prep, Metals, General Chemistry
"IN" Inorganics & Wet Chern SWL-IN-I00 •

R Radiochemistry Series - Prep, Isotopes
"RD" Radiochemistry SWL-RD-I00

AI-1-1-2 The index of each series (i.e.; GA Series Index, etc.) shall also be a
"controlled" document. The index includes the document number, revision
number, document title, and latest revision date and shall be retained in front
of each controlled SOP binder for each series.

AI-I-2 Header Information: Every page of each procedure shall contain the following
information in a header:

AI-1-2-1 The Laboratory's abbreviation: SWLO, INC.lAATS, INC.

AI-I-2-2 Document Number (i.e.; SWL-GA-I0l)

AI-1-2-3 Revision Number and issue date (1 ST digit major rev.: 2ND minor rev., Le.
Rev.: 2.1 - 12/12/98)

AI-1-2-4 Document Title

AI-I-3 Footer Information: Page Number and the total number of pages in the procedure shall
be included in the "footer" (right justified), as well as the initials of the typist •
processing the revision (left justified). For Attachments, figures, tables, etc. the head
information may be altered as necessary to avoid obscuring the information presented.

Typist: LLR Page A-I-3



Al-l-4- Cover Page Contents: Ea~h procedure's cover page shall contain the laboratory name,
the fonnal document Title [including Method(s)], document ID Number, Revision

. Number and Revision Date. In addition, a signed and dated record of review and
approvals with all relevant document control infonnation must be present on the cover
page. See page A-I-17 for an example of the required cover page.

•
Processing of Standard Operating Procedures Attachment 1

•

•
Typist: LLR

Al-1-5 Required Text Sections for General Administrative Procedures: Each General
procedure shall contain at a minimum the following sections:

1.0 Purpose and Application
(Intent of the procedure and its applicable activities)

2.0 Responsibilities
(Specific to this procedure, not general responsibilities)

3.0 Equipment
(Specialized equipment required for the specific procedure)

4.0 Precautions
(Warning of necessary safety and waste considerations, alerts for

interferences, or decision points)
5.0 Procedure

(Step by step instructions, flow charts, decision criteria, as needed)
6.0 Records

(Documents required at completion of procedure, disposition, and quality
control aspects)

7.0 References
(A list of documents which were consulted in the development of the SOP or

which may provide further infonnation on a particular subject.)
8.0 Definitions

(A glossary shall be included which defines tenninology, acronyms, etc.)
9.0 Attachments

(Additional documents which are necessary to execute the procedure, i.e.;
fonns, logbooks, diagrams, flow charts, etc.)

OPTIONAL Sections:

Additional Sections which may be required shall be added to the end of the
minimum required Sections listed above. Example of an Optional Section for
General Procedures is Section 10.0 - Health & Safety.

Al-1-6 Required Text Sections for Technical Procedures: Each Technical procedure shall
contain at a minimum the following sections:

1.0 Scope and Application
. (Description of the sample collection, analytical or other technical

activities to which it applies, and the matrix, chemical compounds of
interest, and concentration levels if available shall be described. All
methods the procedure is based on shall be mentioned here along with any
method deviations (if applicable). In instances where multiple methods
are used and the strictest QC is used, there must be a mention of this here
as well.

Page A·l-4



Processing of Standard Operating Procedures Attachment 1

•

•
Method Summary
(A brief description of the method.)
Health and Safety
(A description of any hazards to the health and safety of the user with
specific references to the laboratory's Safety SOP and Hazardous Waste
Management SOP.) .
Sample Preservation, Containers, Handling & Storage
(A description of the amount of sample to be collected, the container type,
chemical preservation (if required) and storage requirements)
Interferences and Potential Problems
(A description of environmental conditions, or non-targeted chemical that
can cause interferences which the user should be aware.) .
Equipment/Apparatus
(The names and model numbers of equipment and/or instruments used in
the procedure, including ancillary equipment such as power supplies, data
acquisition equipment and software, recorders, etc.)
Reagents
(List of all chemical reagents used in the procedure (i.e.; cylinder gases,
acids, solvents, standards, powdered reagents), and a description of
preparation methods of any stock solution (i.e.; 10% nitric acid, etc.).)
Proudun .
(A step by step list ofhow the actual sample collection, analytical
procedure or technical activity is performed~) .
Calculations
(Equations/formulas for calculating results and associated units-of
measurement. If direct read-out this should also be stated.)
Quality Assurance / Quality Control
(List and frequency of QA/QC samples to be collected and analyzed with
the environmental samples (i.e.; blanks, duplicates, spikes, and PE's).
Acceptance criteria for each QA/QC sample should be given along with
other QA/QC activities such as equipment calibration, background sample
collection, and implementation of manufacturer's instructions. Include
actions taken when a criterion is not met.)
Waste Disposal/Pollution Prevention
(If applicable, reference to the laboratory's Hazardous Waste Management
SOP should be included, along with any additional information not
included in the general Hazardous Waste SOP.)
Method Performance
(This section shall include the performance limits for LCS and MSD
combinations as appropriate. Also Laboratory detection limits for most of
the above shall also be included. Although the data included in the
document will be fairly current, reference shall be made to the location of
the computer directory for the most recent data available.)
References
(A list of documents which were consulted in the development of the SOP
or which may provide further information on a particular subject.) •
Definitions (
(A glossary shall be included which defines terminology, acronyms, etc.)

14.0

13.0

12.0

4.0

2.0

11.0

10.0

3.0

7.0

5.0

9.0

8.0

6.0

Typist LLR Page A-l-S
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•
_15.0

Attachment 1

Attachments
Attachments - Additional documents which are neeessary to execute the
procedure, i.e.; forms, logbooks, diagrams, flow charts, etc.

OPTIONAL Sections:
Unique Method Information - Laboratory specific information, such as
applicable LIMS test codes or any variances from published method
references.

HeaderlFooter Information and Style

Southwest Laboratory of Oklahoma, Inc. GA-Series: SWL-GA-I0l
Title: Preparation, Review, Revision, and Control of Documents Rev. No.: 1.0 - 05124/97

Note: While clicked on the last line of the Header (Title: -) select from the "Borders" toolbar the thin
double line and then select the bottom border.

Revision NolDate. (Right Justified)

Series and Procedure No. (Right Justified)

SECOND LINE
~ Title of Procedure (Left Justified)

o @

@ 0

HEADER INFORMATION (EACH PAGEl

FIRST LINE

o Laboratory Name (Left Justified)

•
i Typist: LLR
!

Page 14 of26 I

FOOTER INFORMATION lEACH PAGEl

Page No. of Total (Right Justified) [type in Page {insert page # option from
Header/Footer speed buttons} then type "of"
{insert total #pages}, i.e.: Page 14 of26]

STYLES FOR BOTH HEADER AND FOOTER

FONTS Times New Roman
Size: 12 pt Header '
Bold

Size: 10 pt Footer

Note: The style is consistent with the exception of the point size between the Header (at 12 pt) and Footer
(at 10 pt) due to page length considerations.•

PARAGRAPH

CHARACTERS

Line Spacing: Select - Exactly: 12 pt

Upper and Lower Case

Typist: LLR Page A-l-6



Processing of Standard Operating Procedures Attachment 1

-PROCEDURAL DOCUMENT FORMATTING SPECIFICATIONS --.

Fonts

0.75" Header (see Attachment 2)
0.75" Footer (see Attachment 2)

Body of Text:
Major Sections:
Outline Numbers:
Reference Titles:
Insert Notations:

Margins
Top: 0.5"
Bottom: 0.5"
Gutter: 0"

Times New Roman
Times New Roman
Times New Roman
Times New Roman

Arial:

Left:
Right:

Point Size: 12 pt
Point Size: 12 pt
Point Size: 12 pt
Point Size: 12 pt
Point Size: 10 pt

Style: Regular
Style: Bold
Style: Bold
Style: Italicized
Style: Regular

Paragraphs
Line Spacing (all text):
Paragraph Spacing: Before

Before

At Least
Section Headers:
All other Subsections:

12 pt
18 pt
10 pt

PREPARATION, REVIEW, REVISION, and CONTROL OF DOCUMENTATION

··r

Major Sections
Unes: 6pt above
Bold, All Caps
120t font size r

Title of Document
12 pt - Regular
All Caps/Centered

•All Caps
________... size 16pt

Bold and
Centered

1.0

2.0

TABLE OF CONTENTS

PURPOSE AND APPLICATION 1
1.1 Purpose of Document. 1
1.2 Application 1

RESPONSIBILITIES :: 1 1
2.1 Responsibility to Assign Author 1
2.2 Review and Approval Authority ~ .. 1
2.3 QA Manual Review and Approval Authority 1

I

. Pagination for
TOCis i, ii, iii.

ILeader tab setl
for dotted line.

I

Subsection
line spacing
at single.
BoIded No.'s

I

Notes: <D Please do not line space using the "Enter" (or Return key). Follow the guidelines setup above.
® When text wraps to next page make sure there is 12 pt line spacing between the Header and

text body. This ensures readability and avoids a "crammed" appearance.
@) When typing a formal name or title for a reference book, logbook and forms, etc. quotation •

marks should be used, I.e.; "Request for New or Revised Procedure Form".
® Including subsections on the Table of Contents Is not necessary when the SOP has few pages.

Typist: LLR Page A-I-'



•
Processing of Standard Operating Procedures

PRO.cEDURAL DOCUMENT FORMATIING SPECIFICATIONS

EXAMPLE

Attachment 1

Major Section

5.0 PROCEDURES

Paragraph at 18
t

Paragraph at
10 pt space

Paragraph at
10 pt soace

.-

5.1 Fonnat of Standard Operating Procedures

5.1.1 Nomenclature of SOP documents shall be as follows:

5.1.1.1 All Documents shall be categorized within the following series. Its
reference nomenclature shall include the laboratory acronym, section
series and sequential numbers assigned (within each series) to each
document.

Keep the numbering system to 4 levels only. A rule of thumb is - "if you don't have a B you shouldn't
have an A". In SWL's numbering fonnat this would mean: if you don't have a 5.1.2 you shouldn't have
a 5.1.1- if that was the case one would combine the infonnation in 5.1 or drop down under 5.1 with
small cap (a), (b), etc.. In the example above the (a) would align with the 1.0" tab setting and indent
only 2 cm's. A bulleted list is also acceptable.

ITAB

I I I I I I I 1 -I I I I I I I 2 I I I I I I I 3

1sl Level 1.0 - - -0.5" - SECTION TITLE Hanging Indents will be same as start ofte

•

2nd Level No 1.1- -0.5" - -1.0" - Text - Hanging Indent at 1.0'-'

3rd Level No. 1.1.1- - - - 1.0" - 1.5" - Text - Hanging Indent at 1.5"

4th Level No. 1.1.1.1- - - - 1.5" - 2.3" - Text - Hanging Indent at 2.3t _

Note: actual measurement is between the first and second hash mark after the 2.3 ]

Typist: LLR Page A-I-8
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Overdue Standard Operating Procedures
Report:

QC Tracking Cover Sheet
Overdue SOPs
Two-month Outlook

NOTE: Actual size of report is 8% x 11
inches (standard letter size).

••

•
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Processing of Standard Operating Procedures

Original is on Bright Pink Paper

SOP ATTACHED
In order for the SOP Department to maintain accurate records ofwhich

SOPs are currently being reviewedfor approval. and at what stage of

approval they are in, we are asking everyone whose signatures are required

for this SOP to notify Levan LaRue by phone (at ext. 120) that you have

signed it and to whom you forwarded the SOPfor additional signatures.

Document#:---------
Time :----------
Date
Initials

NOTE: Actual size is 8 Y:z x 11 inches. (Standard letter size).

Typist LLR
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Original is on Light YeHow Paper

SOP Progress Status Sheet

Attachment 1

•
DATFJTIME STAtuS I

•

NOTE: Actual size is 8 % x 11 inches. (Standard I~tter size).

Typist: LLR
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Attachment 1

Receipt of Controlled Document Acknowledgment Letter
sOP SWL-GA·101 Rev. 2.0 File 10: G-ackmrg.doc (For Ga-Series)

September 29. 1999

•
Name:
Title:
Dept:

Chuck Hoover
QAlQC Officer
QA Department

Dear Mr. Hoover:

Enclosed are docwnent controlled copies of the following new or revised procedures. Please read the
following acknowledgement and verify that all docwnents listed are attached.

ACKNOWLEDGMENT

I hereby verify that 1have received the procedural docwnent(s) listed below, under my assigned
Docwnent Control Nwnber DCOOI. I understand that I must acknowledge receipt within 10 calendar
days of the date of this letter.

Please sign below, attach your retired version (if applicable) and return to the undersigned.

Procedure m Title Rev No. Issue Date Copies

SWL-G.A.105 Laboratory Corrective Action \.0 09/09/99 I
SWL-GA·lll Laboratory Safety Plan 3.3 09113/99 1
SWL-GA·116 Bottle Preparations 3.2 09122199 I •SWL-GA-139 Maintenance and Management of the LIMS System \.0 09/15/99 I

SWL-GA Series INDEX (revised as of 9/29/99) N/A 9/29/99 1

Signature Date

Sincerely,
Southwest Laboratory of Oklahoma, Inc. .

Levan LaRue.
QA Docwnent Control Designee

09f29/99 at 9:09 AM

NOTE: Actual size is 8 ~ x 11 inches. (Standard letter size).

Typist: LLR
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L

SOUTHWEST LABORATORY OF OKLAHOMA, INC. and

AMERICAN ANALYTICAL & TECHNICAL SERVICES, INC.

Standard Operating Procedure

Performance and Systems Audits

Document No.: SWL-GA-108

Rev No.1 Oats: Rev. 4.0 - 02109199

•

APPROVALS

Procedure Prepared By

Laboratory Manager or Director

Laboratory Safety Officer

Laboratory QA/QC Officer

Date

Date

Date

Date

DATES

•
(Effective Date for is 5 calendar days after the last signature above - QAlQC Officer)

Document Status

[ ) Controlled DC No. Issued to: Date: Initials:_

[ ) Official Copy OC No.: Issued to: Date: Initials: __

This document is the property of Southwest Laboratory of Oklahoma, Inco It may not be reproduced without the

written consent of Southwest Laboratory, Inc.

. NOTE: Actual size is 8 % x 11 inches. (Standard letter size).
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AITACHMENT 2
Logbooks

Department Master Logbook Log
Laboratory Master Logbook Log

Attachment 2
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Logbooks Attachment 2

...

Department Master Logbook Log,·sWLGA-IOr- ~~11lA11VE
SOP SWI...-GA·101. REV. 2.0 FILE 10: GA101A2a.doc

PAGE NUMBER: _

DEPARTMENT: _

•

•

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012. Officc (91B) 251·2BSB • Fax (91B) 251-2599

NOTE: Actual siz~ is 8 % x 11 inches. (Standard letter size). •
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Attachment 1

Laboratory Master Logbook Log, SWLGA-IOI

SOP SWl.-GA·101, REV. 2.0 FILE 10: GA101A2b.doc

PAGE NUMBER: _

•

•
SOUTHWEST LABORATORY OF OKLAHOMA, INc.

1700 West Albany. Broken Anow. OK 74012. Office (918) 251·2858. Fax (918) 251·2599

NOTE: Actual size is 8 % x 11 inches. (Standard ietter size).
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Formatting Logbook and Forms Attachment 3

•
ATTACHMENT 3

Formatting Logbook and 'Forms

Fonnatting of Logbooks and Fonns
Solids Logbook (For An Example)

Fluoride Standard Batch Fonn (For An Example)
Specific ~onductance Analysis Log (For An Example)

•

•
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Formatting Logbook and Forms

A3-1••
Attachment 3

Formatting of Logbooks and Forms

A3-1-1 Each logbook or form used, that pertains to an SOP shall be a part of each applicable

SOP as an appendix or reference and follow the minimum format structure described

in this section. That is, if a logbook or form is used to complete or docwnent a

procedure, the logbook and/or forms shall be part of its corresponding SOP included in

the Attachments Section (Section 8.0 for General or for the 0, I, or R series, an

Optional Section numbered after the required Section 14.0).

A3-1-2 In addition to the full laboratory name, each page of any logbook shall have a unique

identifier number as described below (which includes each page no.) which shall be

traceable and recoverable.

A3-1-3 Each logbook shall be velo-bound in a manner to prevent the easy removal of pages.

A3-1-4 Each logbook shall contain at a minimum the following items on each page.

Example of Solids Logbook:

.:
Laboratory Name:
Book Name:
BookIDNo.:

SOP Document #:
File ID:

SOP revision #:

Southwest Laboratory of Oklahoma
Solids Logbook
IN-600-SldLog- (syntax as follows:)

IN =0 Series I Volatiles Dept.
600 =SOP number
SidLog =brief description code
~ =book number +page no.
SWL-IN-600
IN600A1.doc (syntax as follows)

IN = Series
600 = SOP#
A = Attachment as appears in SOP

1- =order as it appears in SOP
Rev. # 3.2

A3-1-5 Each form shall contain at a minimum the following items on each page.

Example ofFluoride Standard Batch Form:

•
Typist LLR

Laboratory Name:
Book Name:
SOP Document #:
File ID:

SOP revision #:

Southwest Laboratory of Oklahoma

Fluoride Standard Batch Form
SWL-IN-102
IN414F1 (syntax as follows)

IN = Series
414 =SOP #
F ='Form
1 =order as it appears in SOP

Rev. # 2.0

PageA-3-2



Solids Logbook, SWL-IN-600
Solids Logbook (IN600Al.doc) SOP SWL-IN-600, Rev. 3,2 Verified: _ Book # IN-600-SldLog-_
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•Type of Analysis (circle): TS, TDS, TSS, TVS, TVSS Dateffime In: __---:...

Analyst Signature: Temp. In: _

Dateffime Out: _

Temp. Out: __

Batch 10: _

Page__of Book _

~a
~

~

ei'
IJQ

t'"
Q

IJQ
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Q
Q

~
~

=Q.
~
Qa
(I)

i
t •

CalculatloDI: TS, ms, TSS" (A-B) • 1000 TVS, TVSS .. (A-D) • 1000 Find Solidi- (0-8) • 1000

C 'C C
SOVTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albanye Broken Arrow. OK 74012. Office (918)251-2858. Fax (918) 251·2599
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Formatting Logbook and Forms

'II FLUORIDE STANDARD BATCH FORM-e FWllRIllE STD. BATCH FORM ("'''F1DOC) SWI......". REV.--

no

Attachment 3

INORGANICS
DEPARTMENT

PAGE__

AuaI)S: _ Ragmt(SCmdanB)BatdlID: _

REAGENTS FOR FLUORIDE

.-

REAGENT

Sulfuric Acid

Silver Sulfate

Anhydrous Sodiwn Sulfate

SPADNS

Zirconyl Chloride Octahydrate

Hydrochloric Acid

Sodiwn Arsenite

LOT#

STANDARD PREPARATION

Stock fluoride solution 10: _

Standard fluoride solution:

IOOml (Stock fluoride solution) CI===> lOOOml
Analyst: _

NOTE: The above standard was brought to volume with 01 watsr and has·a final cone. of1.0Dml c O.010mg fluoride

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albany. Broken Arrow, OK 74012. Office (918) 2SI·28S8. Fax (918) 2SI·2S99

• NOTE: Actual size is 8 % x 11 inches. (Standard letter size).
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Formatting Logbook and Forms

'_I SPECIFIC CONDUCfANCEANALYSIS WG
SPEC. CONDo ANALYSIS LOG (1N414F2.DOC) SWl·IN-414, REV. __ BOOK' IN414-2-_

TIl

Attachment 3

INORGANICS
DEPARTMENT

PAGE__ •
AaaI)sC: _

Start Time: _

DaE _

EDd Time: _

Pftp8llldl1D: _

Fluoride Std; Batch ID: _

Last CalibratioD Performed OD Book II IN414-2-_ Page__

5WL Initial Wt/vol Volume A1750rV. Final Value

# ID# (g) / (ml) Final (ml) Reading mg/L or me/kg %R Commente

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

REVIEWED BY:. _

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012 • Office (918) 251·2858. Fax (918) 25 1·2599

NOTE: Actual size is 8 % x 11 inches. (Standarclletter size).

".
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. SOUTHWEST LABORATORY OF OKLAHO_MA, INC. and

AMERICAN ANALYTICAL & TECHNICAL SERVICES, INC.

Standard Operating Procedure

Information Systems Quality
Assurance Program

Document No.: SWL-GA-102
Rev No. / Date: Rev. 2.0 - 10/05/00

OFFICIAL
CO~y

RED STAMP
INDICATES
ORIGINAL

DATES

/0 - s- O'C)

•

(Effective Date is 5 calendar days after the last signature above - QA/QC Officer)

Document Status

[ ] Controlled DC No.: Issued to: Date: QA Initials:~ .
[v]'Official Copy OC No.: ~'I2J1 Issuedto:~& ~ate: ttjt4&~ QA Initial~

This document is the property of Southwest laboratory of Oklahoma, Inc. It may not be reproduced without the
written consent of Southwest Laboratory, Inc.



SWLO, INC. / AATS, INC.
Information Systems Quality Assurance Program

Purpose

G-Series: SWL-GA-I02
Rev. No.: 2.0 -10/05/00-.

This document describes policies and procedures for employees of Southwest Laboratory of
Oklahoma for the procurement, modification, maintenance. development, testing, acceptance, and
usage of computer software and hardware. This prograin is limited to those software. spreadsheets.
macros and hardware that directly affect and manipulate reponab~e data. These policies and
procedures were developed with guidance from EPA's Good Automated Laboratory Practices 1995
edition and the Navy Installation Restoration Laboratory Quality Assurance Guide. The
implementation of this program ensures the data produced via electronic processing meets the data
quality objectives of the laboratory.

System Organization and Description

The Southwest Laboratory of Oklahoma information system is organized around a central Laboratory
Information Management System (LIMS) database augmented by automated data collection and
macro programming to assist down loading into the LIMS database and a series of spreadsheet
macros and query tools to automate quality control (QC) checking and data reporting to the client. In
addition some manual tests require hand calculation and manual entry into the LIMS database.

General Description of the LlMS System

The Southwest Laboratory of Oklahoma LIMS is a distributed database network using Informix and
SQL Server as the relation database management tools. Each department has a departmental database
connected to the LIMS through a TCPlIP network. A functional diagram of the LIMS is included as •
Attachment 1.

Main Components of the LIMS System
.~

1. Proposals are tracked using the proposal database.

2. If an award is made, project officers set up the necessary information for the project in the
project database.

3. The sample management section of LIMS allows sample receiving to input data concerning the
log in of samples, preparation and archiving, and prepare analytical work sheets.

4. Result information is acquired, reviewed, and verified on the separate departmental databases.
For volatiles, BNAs, GC, and HPLC data is pulled from the instruments to Windows NT Server
where it is verified, reviewed and approved.. QC reports are then generated and data is
downloaded to the SQL Server database. Sample information is updated on LIMS throughout
the process. For metals and inorganics, information is pulled from instruments by the PCs to a

. Windows NT Server. Then it is reviewed, verified and approved. QC reports are generated and
the data is downloaded to the Informix department database servers.

5. The reporting database has two parts: 1) report generation: 2) diskette deliverables. The system
offers a wide variety of reporting options: tabular, QC reports, summary reports, etc.
Information is pulled from LIMS to the Local PC from which reports and diskettes are generated.
Diskette formats include: standard ASCII, Dbase, GISKEY and custom client-specific reports. •
The exception is CLP diskettes, which are generated from an in-house developed program - GC
and GCIMS; Ward - inorganic/metals.

6. QC management contains Windows prognims for QC charts for GCIMS, GC, and ICP metals.
Typist: LLR Page 1 or 15



SWLO. INC. I AATS. INC.
Information Systems Quality Assurance Program

G-Series: S\VL-GA-I02
Rev. No.: 2.0 - 10/05/00

• QC Reporting

Quality Control Reponing is pertormed in three levels

The tirst level of quality control reponing is available to each analyst in the form of batch logs. run
logs, calibration curves and control chans. These repons are available to every analyst and
depanment supervisor for ail areas of the laborato~'.

The second level of quality control reponing is those quality elements contained in the custom data
reports !oclients. These repons contain the client's quality control samples and those batch samples
needed to qualify the client's data set. These reports have various formats as outlined in the
following section, but generally consist of tabular and graphical representations of the data.

The third level is the reports and functions available to the QC/QA depanment to monitor continuing
quality of the analytical measurements of the lab. These reports consist of control charts, tabular data
by department, and quarterly and yearly summaries.

Data Reporting

••••

There are several main programs used for reporting LIMS data once it has been collected and verified
within the LIMS Distributed Databases. The program used depends on the needs of the client. Ifno
diskette deliverable is required the LIMS reporting program can be used to print standard tabular and
Prep QC Reports. If data diskettes are required, the data must be imponed from the LIMS Databases
into the in-house developed reponing program known as "LabMan."

The LabMan program is used by the reporting staff to manage data sets, by Client and Project. All of
the data needed for the fmal diskette deliverable is collected into this project by several methods.
Refer to Report Manager Data Flow Diagram included as Attachment 2. Once all of the data has
been assembled into the project, the diskette and hard copy can be generated. The hard copy
typically consists of standard tabular reports per sample. QC reports for sample prep are also
included.

The LIMS reporting program performs some calculations on the data used in the final report. The
data reported and calculations performed are based on several reporting options. Currently the
Calibration options are not functional.

• Figure 1 - LIMS Reporting Download Options

Typist LLR

This screen is used to query or download specific
Prep QC information. From the options the above
the query program determines what data to retrieve
from the database. Some options determine how
the data is calculated. The episode number is used
to refer to specific Client and project so the correct
project database information can be applied.
Project information in the projects database is be
used to determine.the final rounding of numbers
and compound lists to be reported.

Page 2 orIS



=
Listed below-are the various types/clients electronic deliverables.

SWLO, INC./ AATS, INC.
Information Systems Quality Assurance Program

. ClP OlM04.2

ClP OLM03.2

ERMA

GISlKey 1.3.1.5.2.1

IRPIMS 2.3. 3.0

ClP IlM03.0

ClP ILM04.0

IRDMIS

ERPIMS·

Individual Client Requested Formats

G-Series: SWL-GA-I02
Rev. No.: 2.0 -10/05/00-.

Also, a results database and sample review program (CMENU) is available to clients.

Data Manipulations

Some results are hand calculated and hand entered into the LIMS. The majority of these results
are for wet chemistry parameters for which there is no automated instrumentation.

Personnel Responsibilities

Reporting Structure

The following is a reporting structure chart for Southwest Laboratory of Oklahoma Computer
Department.

•Southwest Laboratory of Oldahoma
Information SystaIIS Reponing Stru=

(Subslructure 10 manning chan iJic:ludcd in the Quality Assurance Plan)

Jadt Wright
Presideat

I Robert Hams I Steve Martdwn
Laboratory Director OperatioDi Maaager

I Otber Departmeat Maaagers I Mark Smith I Chuclt Hoover IInformation Systems Maaager QAOmeer

I ProgrammerlAnalyst I L1MS AdministralOr II HardWare/Software Support SpecialistI

Information Systems Job Descriptions

Job descriptions for the following job titles for the computer department are included in Attachment 4.

• Information Systems Manager

• Programmer/Analyst

• lIMS Administrator •
• Hardware/Software Support Specialist

Typist LLR Page 3 of IS
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SWLO. INC. I AATS. I~C.
Information Systems Quality Assurance Pro~ram

c:

Authorization, Verification and Approvals

G-Serics: S\VL-GA-I02
Re\'. No.: 1.0 - 10/05/00

•

•

Programs

The President. Laboratory Director. :md Operations Manager au~horize any new prograniming to be
jone by the IS staff. with the exception or smail spreadsheet and macro programming requests rrom
the laboratory supervisory staif. .

A.ll verification of commercial and developed software. spreadsheets. and macros is performed by the
department initiating the request and is approved by the department manager.

All validation of commercial and developed software. spreadsheets. and macros. is performed by the
QA Officer or designee.

Spreadsheets

For those tasks that involve routine. repetitive. or complex calculations. the use of a spreadsheet can
greatly assist in maintaining data integrity. Southwest Laboratory of Oklahoma uses the Excel and
Quanro Pro product lines. If a spreadsheet is to be used in the reduction or reponing of data. steps
must be taken to assure the spreadsheet is reliable and maintains data integrity. Outlined below are
guidelines for the development and acceptance of spreadsheets.

Spreadsheet Development

Most spread.sheets are developed by someone other than computer programming personnel.· The use
of any spreadsheet, or modification of existing spreadsheets. that would ~ffect the analytical data and
reponing of the laboratory, must be documented, verified. validated and approved.

All spreadsheet are designed for ease ofuse. Cells containing formulas must be locked as not to
permit accidental alteration.

Spreadsheet Evaluation

Documentation consists of a transfer of an electronic copy of the spreadsheet, hard copy
documentation of the code logic and formulas used to generate the spreadsheet data. a written
purpose and requirements for the software, and a Software Programming Request form to be
presented to the QA Officer. All validation is performed by the QA Officer or designee. Upon
successful completion of the validation process the QA Officer approves the spreadsheet for use in
the laboratory and present all documentation and approvals to the LIMS Administrator who assigns a

. Software Control Number from the Software Control Logbook.

Implementation

The Software Control Number is a two segment number consisting of a serialized identification (10)
and the date of approval. This number is embedded in an unalterable spreadsheet cell in Al

All documentation, electronic copies and verification/approval forms are archived for a period of not
less than 10 years.

Updates

All updates shall be handled as for newly developed spreadsheets

TypistLLR Page 4 of 15



SWLO. INC. I AATS. INC.
Information Systems Quality Assurance Program

Macros

G-Series: SWL-GA-I02
Rev. No.: 2.0 -10/05/00-.

Most macros are developed by someone other than computer programming personnel. The use of .
any macro, or modification of existing macros, that would affect the analytical data and reporting of
the laboratory, must be documented. verified. validated and approved.

All macros are designed for ease of use. Where possible, macros are write protected to prevent
accidental changes.

Macro Evaluation

Documentation consists of a transfer of an electronic copy of the macro, hard copy documentation of
the code logic and formulas used to generate the macro data. a written purpose and requirements for
the software, and a Software Programming Request form to be presented to the QA Officer. All
validation is performed by the QA Officer or their designee. Upon successful completion of the
validation process the QA Officer approves the macro for use in the laboratory and present all
documentation and approvals to the LIMS Administrator who assigns a Software Control Numoer
from the Software Control Logbook.

Implementation

The Software Control Number is a two segment number consisting of a serialized ID and the date of •
approval. This number is embedded in the remarks coded into the macro.

All documentation, electronic copies and verification/approval forms are archived for a period of not
less than 10 years.

Updates

All updates shall be handled as for newly developed macros.

Equipment And Software Purchases

Equipment and software purchases authorization and approval is given by laboratory management.
All software and equipment must be maintained, verified and validated as defmed in this Program.

Training

If deemed necessary by laboratory management, user training for the new software is performed.
Trc$ring is conducted according to the Laboratory Training SOP.

Facilities

All facilities for IS computers and equipment are the same as described for the laboratory in the
Laboratory Quality Assurance Plan.

Humidity, Temperature Control. •

All PC and, server equipment are room temperature tolerant and therefore are contained in the general
environment of the laboratory with the other analytical instrumentation. No special environmental
controls are required. .,

Typist LLR Page 5 of 15
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SWLO, INC. I AATS, INC.
Information Systems Quality Assurance Program

G-Series: SWL-GA-I02
Rev. No.: 2.0 -10/05/00

Protection -from Electrical Noise & Outages

All LIMS and Windows NT servers are protected from electrical loss and/or surge via individual UPS
systems.

Personnel Access

Access to the computer department is the same as defined by the normal laboratory building access
restrictions found. in the Laboratory QA Plan. PCs are secure through normal laboratory building
access restrictions. LIMS servers have been placed in a locked room with access limited to the
Computer Department personnel, Laboratory Manager and Laboratory Director.

Disaster Plans

All nightly backups of database systems and NT servers are taken home by the LIMS Administrator.

Equipment Hardware

All PCs are 486 and Pentium Intel based processors and are located throughout the lab. The
exception is one 286 used for HPLC pump control. The network type is an Ethernet IOBaseT. The
networking protocols used are TCPIIP and Netbios.

• Design

All computers are purchased as commercially obtainable industry standard equipment.

Location

Computers are located in all laboratory areas and administrative areas of the laboratory. Relocation
of equipment between facilities is controlled through the Equipment Location Transfer Document
Form included as Attachment 4.

Maintenance

Maintenance is performed on an as-needed basis. Maintenance requests are communicated through
use of the Computer Service Request Form: A hardware maintenance log is maintained, by the
Hardware/Software Support Specialist for the main LIMS, Databases, and me servers. The log is
kept electronically on the SWL03 server in the Documents directory under the file name
"maintenance 10g.xIs." Please see Attachment 5.

Repeated failures are evaluated by the computer department and reported to laboratory management
for need to correct problem.

•
Security

LIMS servers have been placed in a locked room with access limited to the Data Management
Personnel, Laboratory Manager, and Laboratory Director.

PCs are secure through normal laboratory building access restrictions.
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Life Cycle

G-Series: SWL-GA-I02
Rev. No.: 2.0 - 10/05/00

•

•

Hardware is upgraded as deemed necessary by laboratory manage~ent based on capacity and
laboratory technical needs. The Laboratory President or Laboratory Director request and authorize
new hardware for all areas of the laboratory.

When a new versio~or upgrade or modification to computer systems that affect the laboratory
reporting data are performed, all outdated and replaced hardware is removed from active use by the
lab and equipment is archived. for a period not less than 10 years. to allow for future retrieval and
processing of historical data.

Software

Southwest Laboratories of Oklahoma computer department manages all the software used throughout
the laboratory with the exception of spreadsheets developed by the different laboratory departments.

The computer department does control release of all software. commercial and in-house, including
spreadsheets that directly affect any reportable laboratory data.

A listing of all commercially used software packages is maintained by the LIMS Administrator as
part of the Software Control Logbook.

Commercial Data Packages

There are numerous software packages that can assist the user in the compilation, reduction, and
reporting of data. It is essential that the software be reviewed and tested to verify that it is reliable
and maintains data integrity. Outlined below are guidelines for acceptance of commercially.
developed software.

If the software performs operations that directly effect the laboratory data, it must be treated and
tested as outlined for in-house developed software Maintenance, Verification and Validation, below.

If the software does not pass verification and validation, it must not be used in the laboratory. The .
results of the test and the problems encountered are to be verified. The software package name and
version and the persons testing and the date tested must be docUIilented in the Software Control
Logbook.

After the evaluation is complete and the software deemed acceptable, the software may be made
available for use in the laboratory. The vendor licensing agreement and copyright laws must be
followed. Any changes, patches or updates to the approved program and approved version number
must be tested and approved as outlined for in house developed software Maintenance, Verification
and Validation, below.

•
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Maintenance

Initiating a Change

G-Series: SWL-GA-I02
Rev. No.: 2.0 - 10/05/00

There are numerous reasons that warrant a software modification. These reasons include the
changing needs of clients or users. fixing errors, implementing enhancements. or increasing the
programs perfonnance. Whatever the reason for the modification. great care must be taken so that

. the modification does not introduce new errors. The guidelines set forth below are meant to inhibit
the introduction of new errors into the system.

Software modifications should be initiated through the Software Programming Request fonn
(Attachment 7). Submit the completed fonn, along with any supporting documentation, to the
Infonnation Systems Manager. Supporting documentation includes error logs, reports with incorrect
values. diagrams of screen modifications, etc.

Modification"s
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c:

Validation

G-Series: SWL-GA-I02
Rev. No.: 2.0 - 10/05/00

•
Validation of a software package is done by the QA Officer or their designee using at least one
complete set of suitable sample data with results known by another method (e.g. manual
calculations. results from a different program or spreadsheet. etc:.). This sample set is to contain all
parameters affected or expected by the software package under test. The QA Officer completes the
Software Programming Request Form. . .

If errors were discovered, the Software Programming Request Form and the.test data are given to the
programmer. The programmer makes program corrections, and submits the corrected software for re
verification and validation. 'This cycle of testing and program correction continues until the program
is determined to be reliable and maintains data integrity. In the case of commercial software the
package must be rejected for use by the laboratory if it fails the validation.

If no errors are discovered, the software package is released for use in the lab. The successfully
modified version of the program is assigned a new Software Control Number. the associated
documents for the new Software Control Number are filed and the modified software released for use
by the laboratory.

If the program is being used in the laboratory, all old revisions are updated. If necessary, the users
manuals must be amended to reflect the modification. A copy of the old revision of the software is
retained for a period no shorter than 10 years. •

Documentation

Software packages covered by this Program and in use by the laboratory are assigned a serial
Software Control Number. The Software Control Number is maintained in a Software Control
Logbook held by the LIMS Administrator. 'This logbook lists the control number, software title,
version number, date oftesting , person testing and approval status ("Passed" or "Failed" to denote
status).

All major software systems must have a users manual. These manuals are available from the
computer department for all users. -

The department supervisors in which spreadsheets or macros are developed and used are responsible .
for the documentation and testing of the spreadsheets and macros, with the exception of the HP
Chemstation macros.

The Information Systems Manager is responsible for documentation and testing of in-house
developed programs, including HP Chemstation macros.

In order to facilitate future changes and modifications to all in-house developed programs, macros
and spreadsheets, each must be well documented. Documentation is in two forms, program
comments and a written explanation of the flow of the program. This explanation includes a listing
of the source code files used and their function, a listing of the functions of each source code file and
their purpose, and any peculiar problems and how they were solved. This documentation is kept is •
the software development file cabinet in a folder labeled with the Software Control Number.
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Security

G-Series: SWL-GA-I02
Rev. No.: 2.0 - 10/05/00

•

•

. .
The LIMS Administrator maintains the LIMS Access Log which documents the names and types of
LIMS access allowed by all staff at the laboratory. The log is an'Excel spreadsheet stored in .
SWLOI :\Robyn\Misc\Security.xls on the (see Attachment II - Example).

Life Cycle

Software is upgraded as deemed necessary by laboratory management. The Laboratory President or
Laboratory Director request and authorize software development for all laboratory systems. The
exception is for spreadsheets and macros that can be requested from the laboratory department
supervisors.

All requests for software programming and evaluation are documented on three 'types of forms:

1. Software Programming Request Form

2. Test Code Addition Request Form

3. Database Modification Request Form

The Software Programming Request fonn documents needed development or service for software
throughout the laboratory. It is completed by the laboratory department personnel and submitted to
the Information Systems Manager. The Information Systems Manager is responsible for delegating
and completing approved request. .

The Test Code Addition Request form (Attachment 9) documents the need of an addition of a test
code to the LIMS database. The form is completed by the laboratory departments and submitted to
the Information Systems Manager. The IS Manager is responsible for, delegating and completing the
Test Code Addition Request.

The Database Modification Request fonn (Attachment 10) docwrients the request of a change to the
data in the LIMS database. It is completed by the laboratory department personnel and submitted to'
either the QA Officer, Laboratory Manager, Laboratory Director, or the Laboratory President for
approval. The IS Manager is responsible for delegating and completing the Database Modification
Request after approval.

In addition to these forms, written memos from the Laboratory President or the Laboratory Manager
documents and initiates any in-house or commercial software package development or evaluation.

After initiation of any software programming, review or modification, a Software Control Number is
assigned from the Software Control Logbook maintainec;i by the LIMS Administrator, after the
program, macro or spreadsheet has been validated and verified as performing properly.

This approved software is then released to the lab. In the case of a program modification or upgrade
the IS Manager is responsible to assign personnel to affect the changes throughout the laboratory.
The personnel, dates, and extent of the changes shall be documented in the Software Control
Logbook for these larger scale upgrades. Smaller releases for specific macros or spreadsheets can be
installed by the computer users in the requesting departments.
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G-Series: SWL-GA-I02
Rev. No.: 2.0 - 10/05/00-.

When a new version or upgrade or modification to computer systems that effect the laboratory
reporting data are performed. all outdated and replaced software is removed from active use by the

. lab and copies are archived. for a period ·not less than lO years. for future retrieval and processing of
historical data.

Weekly reporting server backups, client data archives. and departmental database backups shall be
maintained in the limited access server room. All nightly backups of database systems and NT
servers are taken off-site each night by the LIMS Administrator.

Documentation Record Keeping

The original hard copy of this manual is on file in the SOP file cabinet. \Vhen a modification is
made, the hard copy of the previous original is moved to the historical SOP file cabinet, and the new
original is placed in the SOP file cabinet. Updates are given a new revision number and the date is
updated to reflect the new installment date. Copies of this manual are available to all computer
department. department supervisors and laboratory personnel with authority to develop software,
macros and spreadsheets. .

Data Handling

All sample data generated by the laboratory must be recorded unaltered from the anillytical process
and entered into the LIMS as generated. . _.,.

There are some resultS that are hand calculated and are hand entered into the LIMS. The majority of
these results are for wet chemistry parameters for which there is no automated instrumentation.

The analytical tests that require manual entry are the only processes allowed to hand enter analytical
data into the LIMS system. All manual entry type analysis must have an analytical logbook
containing all raw data, calculations and final report result for all analysis entered into the LIMS.

Verification of manually entered results into the LIMS is performed by the reporting personnel.
Before data is reported, reporting personnel will compare the results in the LIMS with the hardcopy
raw data. If no discrepancies are found, the reporter will sign off on the reporting checklist. If
discrepancies exist, a non-conformance form is completed and given to the Departmental Supervisor'
or their designee. The non-conformance fonn will be signed and return when the data has been
corrected. The form will be attached to the reporting checklist.

Editing of any LIMS test results is only be performed by the Laboratory President, Laboratory
Director, Department Supervisors, or their designee. All edits of LIMS data is recorded by the LIMS,
date, time and ID tagged and the original result are stored and unalterable as a function of the LIMS
audit trail.

Data Security

Data security is managed by the laboratory on two levels. The physical operation and continued
operation of all computer systems throughout the laboratory is the first assurance of Data security.•
The second level of data security is in the use of passwords and other security features in the softw .
to manage access and control, and document access and modifications to the data.
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System Secunty

G-Series: SWL-GA-I02
Rev. No.: 2.0 - 10/05/00

•

••

Southwest' Laboratory of Oklahoma has installed uninterrupted power suppiies fUPSs) on all
computers running Unix or Windows NT systems. These UPSs provide adequate shutdown time in
the event of a power failure to these computers.

Passwords

Southwest Laboratory of Oklahoma uses a 10giIl/password security systems lor it's LIMS. multi-user
data systems, and file server access. System passwords are only distributed to those individuals who
need that level of access. System passwords are changed as necessary, such as. when an individual
with knowledge of the passwords leaves the company.

For LIMS, a password is required to be set, by the user, upon the first login of a new account. For
NT servers, a default password is set by the hardware software support personnel. A new password
is requested the first time a user logs in. Password privacy and maintenance is the responsibility of
the individual us~r.

Virus Protection

Southwest Laboratory of Oklahoma uses McAfee virus protection software for all computers fllI!l1ing
Windows. This software automatically scans the system for viruses during the boot-up process.
Viruses are also detected (scanned for) when a peripheral device. such as a floppy disk or CD-ROM
is accessed.

Southwest Laboratory of Oklahoma policy requires that all diskettes, ele~tronically downloaded files,
or software brought into the laboratory be scanned for viruses by the computer department.

File servers shall be scanned on a quarterly basis to assure that they are free from viruses. This is the
responsibility of the hardware / software support personnel. Documentation of the virus scan is
maintained in the computer maintenance log.

Access

New employees get computer access by request of the department supervi~ors. The department
supervisors request access using the Computer Service Request form. The completed form is
submitted to the LIMS Administrator. The LIMS Administrator is responsible for assigning the
requested access level, recording the changes in the Access Form, and informing the department
supervisors who submitted the request.

Employees' accounts are disabled when they leave. Department supervisors must notify the LIMS
Administrator and the IS Manager by using the Computer Service Request form when an employee
leaves.

Monitoring

All LIMS and departmental databases are monitored using a Weekly Usage Checklist Form. TIlls
monitors file system free space and database free space. The Weekly Usage Checklist Form is
included as Attachment 12.
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SWLO, INC./ AATS.INC.
Information Systems Quality Assurance Program

Back-up Frequency

Automated backups are made daily for each Unix and Windows NT server. Tapes are verified for
completeness and rotated daily. Backups on LIMS and databases are monitored with a backup log
fonn included as Attachment 13.

Storage Location

All LIMS and Department Database backups shall be stored in the server room. All nightly backups
of database systems and NT servers are taken off-site each night by the LIMS Administrator.

Data Reporting

•

All data reporting requirements are set forth in the Laboratory Quality Assurance Plan. Electronic
deliverables are generated by the LIMS and it's application. The electronic deliverables are checked
for completeness and accuracy by the laboratory data reporting staff.

There are several main programs used for reportingLIMS data once it has been collected and verified
within the LIMS Distributed Databases. The program used depends on the needs of the client. If no
diskette deliverable is required, the LIMS reporting program can be used to print standard tabular and
Prep QC Reports. If data diskettes are required. the data must be imported from the LIMS Databases
into a 'LabMan Project'.

The LabMan program is used by the reporting staff to manage data sets, by Client and Project. All of
the data need.ed for the fmal diskette deliverable is collected into this project by several methods •
(refer to Report Manager Data Flow Diagram). Once all of the data has been assembled into the
project, the diskette and hard copy can be generated. The hard copy typically consists of standard
tabular reports issued per sample. QC reports for sample prep are also included. An error checking
routine is available through the LabMan program, in addition to the error checking routines provided
through various agencies (e.g.; QCTOOL and IRPTOOLS-PC for AFCEE IRPIMS)

Subcontractors

Subcontractors are used in the computer operations for programming support.

Programmers

All programming subcontractors are under contract to Southwest Laboratory of Oklahoma and as
such must adhere to all provisions of the Infonnation Systems Quality Assurance Program and the
Laboratory Quality Assurance Plan.

Southwest Laboratory of Oklahoma retains exclusive rights to all programs. developed by the
subcontractors.

Hardware Support

Sub-contractors for hardware support are not currently used.

•
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G-Series: SWL-GA-I02
Rev. No.: 2.0 - 10/05/00

." Other VendorS

Other vendors may be used by the laboratory to assure the continuing operation of equipment that
affects the laboratory data and reporting.

All subcontracts for computer and information system support must also adhere to all provisions of
this Information Systems Quality Assurance Program and the Laboratory Quality Assurance Plan.

Supplies and Materials.

Quality of Materials

All computer supplies are purchased as industry standard products from well known vendors.

Complaints and Corrective Action

•

•

.All complaints and corrective actions involving software or electronic data are handled as part of the
complaints and corrective action procedures outlined in the laboratory Quality Assurance Plan.

All changes to the laboratory software or electronic data as a result of a customer complaint or
corrective action are performed in accordance with this Information Systems Quality Assurance
Program

Documentation

The Software Programming Request and Computer Service Request forms document service for
software or hardware throughout the laboratory. The forms are completed by the laboratory
department personnel and submitted to the IS Manager. The IS Manager is responsible delegating
and coml'leting an approved request.

Documentation of any changes made to the laboratory software or electronic data is maintained as
outlined in this Information Systems Quality Assurance Program.

Responsibilities

The IS Manager is responsible for completing customer complaints and corrective actions involving
the computer department.

The IS Manager is responsible for changes to the laboratory software or electronic data as a result of
a customer complaintor corrective action involving the computer department after appropriate
approvals.

The Department supervisors are responsible for customer complaints and corrective actions involving
spreadsheets developed within their departments. .

Resolution

The IS Manager is responsible for the resolution of all customer complaints and corrective actions
involving the computer department.
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Records

G-Series: SWL-GA-I02
Rev. No.: 2.0 -10/05/00

•All records associated with the complaint or corrective action must be maintained as outlined in the
complaints and corrective action procedures in the Laboratory Quality Assurance Program.

All records of changes to the software or electronic data. all old and replacement versions of the
software and the old and replacement electronic data must be retained as outlined in this Information
Systems Quality Assurance Program. In all cases. all changes. old and replacement software, old and

.replacement electronic data is retained for a period of not less than ten (10) years.

•

•
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SWLO, INC./ AATS, INC.
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ATTACHMENT 2

G-Series: SWL-GA-I02
Rev. No.: 2.0 - 10/05/00-.

Report Manager Data Flow Diagram

Windows Repon Manager Om Flow 71SI96 •

CDBF Expon !. DOS lahMan Om
SWLOFormatILIMS LlMS Query

Distributed Databases Windows Program
(See UMS Diagram)

I-

Temporary Tables Ums Reports
Results ofUMS Query Hard Copy

IL.-_M_anual_Entry_~
J lahMan Windows

- R.epon Project DataIL.--_---.--_--.;

.

i
I •

Export Program(s)

Client Deliverables

Dashed lines indicate incomplete
program steps
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ATTACHMENT 3
Job Descriptions

Job Descriptions for the following positions follow:
• Computer Services Manager

• Programmer/Analyst

• LIMS Administrator
• Hardware/Software Support Specialist

G-8eries: SWL-GA-I02
Rev. No.: 2.0 - 10/05/00
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. i

COMPUTER SERVICES DEPARTMENT

JOB DESCRIPTION.

POSITION TITLE
INFORMAnON SYSTEMS MANAGER

PosmON SUMMARY
Develop computerized systems for managing data flow within the laboratory. Monitor and maintain computer
hardware. Evaluate new computer hardware/software needs. Oversee the Computer Depamnent's operations and
personnel. Work is substantially complex and requires the selection and application of varied guidelines, often
covering several functional areas. Independent judgement is needed to identify, select. and apply appropriate
procedures.

MAJOR DUTIES AND RESPONSmILITIES

• Provide technical support to the laboratory personnel. Install software, answer questions. and repair
malfunctioning equipment.

• Develop computer software for managing data flow within the laboratory. Evaluate the needs of a
particular application and write computer programs to fill the needs. Decide on software design for
systems under development.

• Maintain central multi-user computer system. Perform back-ups, keep disk drive cleaned off, and monitor
system performance to reduce bottlenecks.

• Install computer hardware as needed for networks involving computer system cabling and software for •
networks to connect computer to improved data flow.

• Evaluate new computer hardware and software needs. Communicate with users and management about
future needs. Keep current on technology.

• Perfonn other duties as assigned.

SUPERVISION EXERCISED
Supervises the entire Computer Services Depamnent consisting of subordinate professional Programmer/Analyst
personnel. Plans and assigns work, and participates in accomplishing work as a hands-on manager. Recommends
new hires, promotions, and terminations. Trains and develops staff.

SUPERVISION RECEIVED
Work is occasional reviewed in progress, but is nonnally reviewed after-the-fact. Guided by established practiced
and procedures but exercises independent judgement to achieve predetermined end results.

PosmON REOUIREMENTS
• Bachelor's Degree in Computer Science or Chemistry with a Computer Science minor, and 1 - 3 years

of related experience, or an equivalent combination of education and experience.

• Knowledge/experience with the use of
Microcomputers and peripherals
Electronic test equipment
"cn Language Programming
UNIX Operating System
MS-DOS Operating System •
FoxBaselDBase/Clipper
Hardware Installation
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.'

COMPUTER SERVICES DEPARTMENT

JOB DESCRIPTI·ON

•

•

WORKING CONDmONS
Position requires climbing in order to place cabling in the ceiling for computer connections~ Approximately 50%
of the workday is spent standing or walking. Position requires the lifting and transponing of Personal Computers
and related computer equipment weighing approximately 30 Ibs. Demonstrated ability to concentrate on detailed
material for long periods oftime. and to think abstractly, independently, and creatively.
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. I
COMPUTER SERVICES DEPARTMENT

JOB DESCRIPTION •

PosmON TITLE
PROGRAMMER/ANALYST

POSITION SUMMARY
Design and develop new custom application programs as well as improve existing computer programs. Provide
assistance to end-users concerning computer programs. Maintain hardware systems and evaluate new hardware
and software products. Work is substantially complex and requires some independent judgement within
established guidelines such as setting task priorities, evaluating results and coordinating with others.

MAJOR DUTIES AND RESPONSmn.ITIES
• Design and develop new custom application programs to solve data processing problems.

• Improve existing computer programs.

• Provide assistance to end-users to resolve a variety of PC problems.

• Evaluate new hardware and software products to determine if their use could increase efficiency.

• Perform other duties as assigned.

SUPERVISION EXERCISED
None.

SUPERVISION RECEIVED
Supervision of progress and results. Free to determine alternate methods and procedures to achieve
predetermined end results.

PosmON REQUIREMENTS
• Bachelor's Degree in Computer Science and I - 3 years of related experience, or an equivalent

combination of education and experience.

• Knowledge/experience with the use of
Microcomputers and peripherals
"C" Language Programming
MS-DOS
FoxBaselDBaseiClipper
UNIX Operating System

WORKING CONDmONS
Approximately 10% of the workday is spent standing or walking. Position may require the lifting and
transporting ofPersorial Computers and related computer equipment weighing approximately 30 Ibs.
Demonstrated ability to concentrate on detailed material for long periods of time and to think abstractly,
independently, and creatively.

•

•
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. i

COMPUTER SERVICES DEPARTMENT

JOB DESCRIPTION

•

•

PosmON TITLE
LIMS Administrator

PosmON SUMMARY
Maintain, back up and archive computer network systems. Create, test and document changes to the LIMS
systems. Provide assistance to end users for LIMS and other network systems.

Job duties are well defined and guided by established procedures. Position requires an individual with proficient
. computer skills and demonstrated ability to work effectively with networked computer systems. .

MAJOR DUTIES AND RESPONSmILITIES
• Perform all system backup and archive procedures and check results. Review err~r reports and

messages, and resolve problem situations.

• Facilitate data transfers to and from affiliated laboratories.

• Provide technical support for the LIMS systems. Maintain access for users. Add and delete users as
appropriate. Document and test LIMS system changes.

• Solve system user problems and complete service requests from users in all facilities.

• Order, receive and distribute all computer-related supplies.

• Perform other duties as assigned.

SUPERVISION EXERCISED
None.

SUPERVISION RECEIVED.
Supervision guided by instructions and established practices and procedures.

PosmON REQUIREMENTS
High school diploma and 1-5' years of related experience; or an equivalent combination of education and

. experience. Individual should posses proficient computer/database skills and the ability to work effectively with
detailed materials.

WQRKING CQNDmONS
Position requires long attention spans, meeting deadlines and working with very detailed materials requiring
continual and close visual attention. A substantial portion of the day involves computer system monitoring and
problem resolution.
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. ','
COMPUTER SERVICES DEPARTMENT

JOB DESCRIPTION

POSITION TITLE
Hardware / Software Support Specialist

POSITION SUMMARY
Maintain, back up and archive computer network systems. Create, test and document changes to the LIMS
systems. Provide assistance to end users for LIMS and other network systems.

Job duties are well defined and guided by established procedures. Position requires an individual with proficient
computer skills and a demonstrated ability to work effectively with networked computer systems.

MAJOR DUTIES AND RESPONSmILITIES
• Purchase, install, replace. and repair all personal computer and network server hardware.

• Purchase, install, upgrade. support all PC and network software including DOS. Windows, MS Office.
Quattro Pro.

• Provide hardware. Support ethemet and serial network systems including software. wiring, repeaters
and hubs.

• ,Provide support for all printers including PC and network connectivity and repair of printers when
necessary.

• Provide phone system support including phone system hardware components and the phonemail •
system.

• Perform other duties as assigned.

SUPERVISION EXERCISED
None.

SUPERVISION RECEIVED
Supervision guided by instructions and established practices and procedures:

..

PosmON REQUIREMENTS
High school diploma and 1-5 years of related experience; or an equivalent combination of education and
experience. Individual should possess proficient computer hardware/software skills and the ability to work
effectively with detailed materials.

WORKING CONDmONS
Position requires climbing in order to place cabling in the ceiling for computer connections. Approximately 50%
of the workday is spent standing or walking. Position requires the lifting and transporting of Personal Computers
and related computer equipment weighing approximately 30 - 50 1bs. Must have the ability to concentrate on
detailed material for long periods of time and to think abstractly, independently and creatively.

•
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ATTACHMENT 4
Equipment Location Transfer Documentation

G-Series: SWL-GA-I02
Rev. No.: 2.0 -10/05/00
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EQUIPMENT
_TRANSFER

LOCATION
DOCUMENTATION

ACCOUNTING
DEPARTMENT

-.
L:ii~~~~T M
PLEASE FILL OUT ONE FORM PER ITEM OF EQUIPMENT SWL • J2I..9ltIS • J2l. tI.9lS

This form must be" filled out by the manager of the department who is transferring equipment out to another
department or location. This form will facilitate tracking of equipmeot on hand in each department at each
location. Return completed form to Accounting Department. Broken Arrow location. Thank you.

MODEL NO: _

VENDOR: ~

INVENTORY CONTROL NO.(I1C): _

SERIAL NO: _

DATE OF PURCHASE: _

APPROXIMATE VALUE AT TIME
OF TRANSFER (IF KNOWN): _

DESCRIPTION: _

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
ORIGINAL LOCATION: _

NEW LOCATION: _

DATE TRANSFERRED: _

DEPARTMENT: --,- _

DEPARTMENT: _

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
NAME OF EMPLOYEE(S) WHO SHIPPED
EQUIPMENT FROM ORIGINAL LOCATION: _

METHOD OF TRANSPORTATION TO NEW LOCATION: _

NAME OF EMPLOYEE(S) WHO RECEIVED
EQUIPMENT AT NEW LOCATION: _

~ .
SIGNATURE OF EMPLOYEE WHO AUTHORIZED TRANSFER: _

SIGNATURE OF EMPLOYEE WHO PREPARED THIS FORM: _

SWL • AATS' AtAS
1700 WEST ALBANY· BROKEN ARROW, OK 74012 • OFFICE (918) 251-2858 • FAX (918) 251-2599
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SWLO. INC. / AA1'8, INC.
Information Systems Quality Assurance Program

ATTACHMENT 5
Computer Maintenance Log

G-8eries: SWL-GA-l02
Rev. No.: 2.0 -10/05/00
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SWLO. INC./ AATS, INC.
Information Systems Quality Assurance Program

ATTACHMENT 6
Computer Sen'ice Reques~ Form

G-Series: SWL-GA-I02
Re,'. No.: 2.0 -10/05/00
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COMPUTER SERVICES

~~,~I COMPUTER SERVICE REQUEST DEPARTMENT

. __~._ ~.. -\:,f.~j Computer Service Request I I02-An8.doc I SWL SOP Rev. 11 ~ 'Verified: __Book ;;GA·102-An8 _.
_•.•.~ { ..~.~.;~:'-
::-.~ ••"",~,;,,::.<'~.
". ,.-.~ -·!,"",~"V<;

To be completed by the Requesting Individual

NAME:

. DEPARTMENT:

• DATE:

REQUEST TYPE: Hardware 0 Software 0 Other· 0
EXPLANATION OF REQUEST:

•- .

. DATE NEEDED BY:

AUTHORIZATION BY DEPT. MGR.: DATE:

W AUTHORIZATION BY ADMINISTRATION: ·.DATE:

To be completed by the computer department

EST. REQUIRED HOURS:

BY:

PROJECT COMPLETED:

EST. COMPLETION DATE:

DATE:

IL-B_Y_: I_D_A_T_E: _

•
SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599
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SWLO, INC./ AATS, INC.
Information Systems Quality Assurance Program

ATTACHMENT 7
Software Programming Request Form

G-Series: SWL-GA-I02
Rev. No.: 2.0 - 10/05/00
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-.
To be Completed by the Requesting Individual

SOFTWARE PROGRAMMING REQUEST FORM : INFORMATIO:-l ,

I'SYSTEMS
Software Programming ReQuest Fonn c102-A~.doCI SWL SOP Rev.;; :,0 Book ;;GA-I02-Att9 DEPARTMENT:

(Submit initial request along with supponing documentation to the Information Systems Manager. When request is completed.
have QC Dept. validate. then submit with verification documentation to the LlMS Admmistrator. J

Name: IDate:

Department: IDate Needed by:

Authorization by Dept. Manager: IDate:

*Authorization by Administration: IDate:
* Needed only for new program. malor enhancement. or Immediate attention.

New Program 0 Enhancement 0 Program Repair D
Explanation of Request:

Explanation of Verification:

Software Control Number: IProgram:'

Programmed by: Date:

Verified by: I Pass: CJ Date:

Validated by: Date:

SOUTHWEST LASORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599
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SWLO. INC. I AATS. INC.
Information Systems Quality Assurance Program

ATTACHMENT 8
Software Control Logbook Form

G-Series: SWl.-GA-I02
Rev. No.: 2.0 - 10/05/00
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Department:

Software Control Logsheet for the Computer Services Department
Software Control Logsheet (I02-AtIO.doc) SWL SOP Rev. #: . Verified: Book #GA-I02-AttIO

Starting Control Number:

Ending Control Number:

;1

)

,.

j'

)1' }'~:. P~~H'~' Title VenloD or Date T~tlng Status Brld
r ..,. Number ~., !

'R~¥b'oD( Tested Done By Description

,

I

.

I

I
I I

• SOUTHWEST LABORATOR*KLAHOMA, INC. •
1700 We!:t AIhanv • Rroken Arrow. OK 74012 • Office (QlIn '0; 1-11l'i1l • J:',lV (QIIl) '0; '-""00

)
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SWLO, INC. / AATS, INC.
J~formationSystems Quality Assurance Program

ATTACHMENT 9
Test Code Addition Request Fonn

G-8eries: SWL-GA-I02
Rev. No.: 2.0 -10/05/00
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Test Code Addition or Modification Request Form COMPUTER
SERVICE
DEPART

Computer Service Request (102·Attll.docl SWL SOP Rev. 11 -lL \'erified:

!TEST CODE:,
! TEST NAME:

Book #GA-102-Attll

! ABBREVIATED NAME:,

i PRICE FOR: Soil:

METHOD:

Water: Other:

i REQUIRES EXTRACTION? D (YIN)

I REPORTABLE? D (YIN)

HOLDING TIME: Soil Water _

% MOISTURE? 0 (YIN)

PARAMETERS
"''''~!7!'~''*A"'-~;:::~~~ t.frVP··E· S·PIK..··E":A..M..· ·T···..; ;'"U-I~I'IS"'- ;;-tM""'--r;-,.' .... lJ: \:).~-....-... _ 51.J ' •.. _. 'L",-,.. 1.1 .

.------+----+--+------t-------t-.

REASON FOR REQUEST:

CLIENT: PROJECT:
FREQUENCY: IDURATION: EST # SAMPLES:
Requested By: Date

~Approved By: Date
Completed By: Date

-

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow. OK 74012 • Office (QI~) 2"L"~"~ • J:'"v (Of(" "'~'. "'~nn
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SWLO. INC. I AATS, INC.
lDformation Systems Quality Assurance Program

ATTACHMENT 10
Database Modification Request Form

G-Series: SWL-GA-I02
Rev. No.: 2.0 - 10/05/00
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PATABASE MODIFICATION
REQUEST FORM

COMPUTER SERVICES
DEPARTMENT _.•

CompUler Service Request (102-An12.doc) SWL SOP Rev. # ~ Verified: _ Book #GA-I02-An12

DATE:

DESCRIPTION:

1

REASON: Logging Error 0 Other D
Data Entry Error 0

Client Request 0

REQUESTED BY:

APPROVED BY:
COMPLETED BY:

DEPARTMENT:

TITLE:

DATE:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
]700 West Albany. Broken Arrow. OK·740]2 • Office (918) 251-2858. Fax (Q18) 2:<i!-2'500 .
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SWLO. INC. / AATS, INC.
·Iuformation Systems Quality Assurance Program

ATTACHM:ENT 11

Group Access Form

DEFINED EXAMPLE

G-Series: SWL-GA-I02
Rev. No.: 2.0 - 10/05/00

I System Login

Lab Department.-

RANK USER NAME

2 Sample Receiving
~ ..

Group
Access
Code

User/Group
Name

LOGIN

srlabl

DEPARTMENT

Sample Receiving

O=Main Menu Item
l=-Sub Menu I
2=SubMenu2
(etc.)

MENU PRG MENU OPTION

0 SELl Sample Management
0 SEL2 VVorksheet{)ptions
0 SELS Maintenance
0 SEL9 System Utilities
I Login Login Samples
I Cansam Cancel Samples
I dispose Sample Archive List
I smod Modify Sample
2 coc Internal Chain-Qf-Custody Fnns
2 manwrk Print Login VVorksheets
8 Clients Client Code Maintenance
8 clist Print Client hist
9 word Run Microsoft VVORD

..~ ..~

IMenu Option Titles I

SEll - Menu Set-l Program
Login: Sub Menu-l Program {)ption
Cansam: Sub Menu-l Program Option

SEL2 - Menu Set-2 Program
Coc: Sub Menu-2 Program {)ption
Manwrk: Sub Menu-2 Program {)ption

•
The example given above is the Group Access Log (reference page 10, Security) maintained by
the LIMS Administrator•

Page A-Il-1 oft



SWLO, INC./ AATS, INC.
Information Syste~sQuality Assurance Program

ATTACHMENT 12
Weekly Usage Checklist Form

G-Series: SWL-GA-I02
Rev. No.: 2.0 - 10/05/00••

•

•
Pale A-12-1 on



•
WeeklY DB Checklist

~

Date: -------

- FileSys-- -Dbase-- -Verified-

•

•

1. BA LIMS % /347500

2. BR LIMS % /327865

3. ST LIMS % /184999

4. gclab % /391362

5. voalab % /851104

South,vest Laboratorv of Oklahoma, Inc.
. "'



SWLO. INC./ AATS, INC.
Information Systems Quality Assurance Program

ATTACHMENT 13
System Backup Log Sheet

G-Series: SWL-GA-I02
Rev. No.: 2.0 -10/05/00-.

•

•
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SYSTEM BACKUP LOGSHEET

BACKUP TAPE RERUN RERUN
SYSTEM DATE TIME COMPLETE?: CHANGED RERUN DATE TIME INIT

,
:
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·' SOUTHWEST LABORATORY OF OKLAHOMA, INC. and

AMERICAN ANALYTICAL &- TECHNICAL SERVICES, INC.

.,

TM

Standard Operating Procedure

Personnel Training

Document No.: SWL-GA-104

Rev No. / Date: Rev. 6.p - 06/02/00

OFFICIAL
COt'y REO STAMP

INDICATES
ORIGINAL

Date

Date

Date'

Date

I t
/ /:::) 8'~? ,'oc-,

•

(Effective Date for is 5 calendar days after the last signature above - QAlQC Officer)

Document Status

[ ] Controlled DC No. Issued to: Date: Initials:~
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written consent of Southwest Laboratory, Inc. .
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SWLO.INC. / AATS, INC.
p..crsonnel Trainin~

• 1.0 PURPOSE AND APPLICATION

..~ .

G-Series: SWL-GA-I04
Rev. No.: 6.0 - 06/02/00

1.1 The purpose of this procedure is to standardize and fonnalize the training and
qualification program ror laboratory personnel. This ,procedure is also designed to
optimize the time that is available for training and to ensure that the personnel who are
perfonning the procedures have adequate training to 'achieve quality and compliance.

1.2 This procedure is applicable to Southwest Laboratory's Quality Assurance Manual and all
Standard Operating Procedures and methods that affect the operation of equipment.
testing procedures. generation of data packages and deliverables. and quality of the data
produced by Southwest Laboratory of Oklahoma. Training is required of all staff.

1.3 At a minimum. all laboratory and extra-laboratory staff participating in the generation of
analytical data and support function to the generation of analytical data technical work of
the l~boratory shall be required to take quality assurance training, Additional required
training shall be limited to functionally relevant areas. Training in General Safety and
Radiation Safety is required for all staff who wish to work in the laboratory areas on an
unescorted basis.

•
, 1.4 Employees having 6 months or more experience with a specific procedure prior to June 1,

1997 shall be exempt from initial proficiency testing, but will be required to demonstrate
annual Recertification. (See Attachment 3, Proficiency Certification.) ALL employees
perfonning their duties prior to June '1, 1997 shall be deemed trained to perfonn the
duties of their position via their previous work experience and the Supervisory Approval
Memo (Attachment 9).

2.0 RESPONSIBILITIES

2.1 The Laboratory Director or hislher designee shall designate appropriate assignments for
training of personnel.

2.2 Training in the aspects of Radiation Safety is the responsibility of the Radiation Safety .
Officer. (See Standard Operating Procedure Radiation Safety, SWL-RD-141).

2.3 Training in the aspects of general Chemical Health and Safety is the responsibility of the
Safety Officer.

2.4 Training in the aspects of Quality Assurance and Quality Control is the responsibility of
the Laboratory Quality Assurance Officer.

2.5 Training in the aspects of technical work is the responsibility of the Program Managers
and Depanment Supervisors.

•
Typist LL:R

2.6

2.7

On-the-job training is the responsibility of the Department Supervisors and Group
Leaders.-

Maintaining training records for the laboratory staff will be the responsibility of the
Quality Assurance Officer or his/her designee.

Page 1 or 16
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G-Series: SWL-GA-I04
Rev. No.: 6.0 - 06/02/00

SWLO, INC. / AATS, INC.
.P.usonnel Trainin~

2.8 The assigned trainee is responsible for reading. understanding, and complying with the
Quality Assurance Plan. appropriate Standard Operating Procedures and reference
material(s) applicable for: the specific procedures used at Southwest Laboratory of

.Oklahoma. Inc. The assigned trainee is also responsible for complying with and
competently performing the requirements of the Southwest Laboratory of Oklahoma
Quality Assurance Plan and Standard Operating Procedures. (Refer to SWL-GA-IOO).

3.0 EQUIPMENT Refer to the listing in the specific Standard Operating Procedures for the
equipment that is required.

4.0 PRECAUTIONS. Refer to the listing in the specific Standard Operating Procedures for any
precautions that may be required.

5.0 PROCEDURE

5.1 Initial Training

5.1.1 Training shall consist of a combination of formal sessions and on-the-job training.

5.1.1.1 Formal sessions shall include: Introduction to Southwest Laboratory, •
Confidentiality and Quality Assurance Orientation, Hazardous
Materials and MSDS Orientation, Emergency Shower and Eyewash
Locations and Use, Fire Extinguisher Location and Operation, Basic
Laboratory Safety and Radiation Safety Orientation and Introduction to

.Standard Operating Procedures. Those employees who will work in the
"Radioactive Materials Control Area" will have further Radiation
Safety training as per SWL-RD-141.

5.1.1.2 On-the-job training shall be provided to individuals in the technical
tasks to be performed.

5.1.2 A record of the training given shall be documented for each of the steps of the
training.

5.1.2.1

5.1.2.2

5.1.2.3

"General Orientation and Safety Orientation for New Employees and
Temporary Employees", form GAI04AI, (Attachment I). The
responsible authority as listed in Section 2.0 shall record satisfactory
completion of this part of training.

Trainee review and understanding of relevant Standard Operating
Procedures shall be documented in form GAl 04A2 "Document Review
and Understanding", (Attachment 2). .

Initial proficie~cy certifi~ation and recertification shall be documented.
on form GAI04A3 "Demonstration of Capability" , (Attachment 3),
and is used to docwnent an employee's proficiency at a task.

TypistUR Page 2 of 16
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SWLO. INC. / AATS. INC.
Personnel Trainintt

G-Series: SWL-GA-I04
Rev. No.: 6.0 - 06/02/00

•

5.2 , New Employees

5.2.1 All new i:lboratory personnel shall receive initial training in the areas outlined in
Section 5.1.1.1 and indicate they have received and understood the training by
signing torm GA 104A1 "General Quality Assurance and Safety Training for New
Employees and/or Temporary Workers (Attachment 1).

5.2.2 Supervisors of new employees are required to fill out a "New Employee Training
Plan" GA104A7 (see Attachment 7), which will be updated throughout the first
year of employment by both supervisor and QA.

New employees are not allowed to work without a training plan filled out for the
appropriate time period.

NOTE: If it is determined that an employee doesn't have the appropriate training
documented for his/her job function, a stop work order will be issued until the
supervisor has completed the necessary training.

5.2.3 The new employee will be given the SOP for the method or procedure they are
expected to perform. Upon successful completion of initial training, the employee
will be assigned to an apprenticeship with a qualified chemist. After receiving on
the-job training the employee will sign form GA 104A2. "Document Review and
Understanding", (See Attachment 2) indicating they have received and understood
the training for the method or procedure.

5.2.4 The new employee will then perform the method or procedure under direct
supervision of the qualified cheniist. Only the qualified chemist may report the
data after careful review. The new employee will not be permitted to perform
independent work at a task until satisfactory performance has been demonstrated.

5.2.5 New personnel may be allowed to perform independent work immediately upon
employment if in the judgment of the Program Manager they are qualified by
education and/or experience to do so for a particular taSk. are monitored, and pass
an appropriate Initial Demonstration of Capability test. The basis for such a
determination by the Program Manager shall be documented and f:,led in
individual training files with a IDC Certification Statement (See Attachment 3).

•
Typist LLR

5.3

5.2.6 New managers above the level of supervisor will be trained by other managers to
ensure the policies. practices. and current quality system operations are
understood. This ensures that the system aspects of the organization remain in
tact. It also ensures new managers understand the process for operations
improvement.

Initial Demonstration of Capability (IDC)

5.3.1 Before any results' are reported using a particular method the employee shall
extract / digest / distill f &/or analyze at least four consecutive matrix spikes
prepared from a secondary-source (or in the case of 8280 Dioxin from another lot
number) from the standards used for the initial calibration. Precision & Accuracy

Page 3 of 16



SWLO. INC. / AATS. INC.
l)crsonnel Training

· '. .... .~ .

G-Series: SWL-GA-I04
Rev. No.: 6.0 - 06/02/00

measurements rrom the r'our MS aliquots are compared to method or laboratory .•
(blue book'1 in-house iimits to determine acceptable performance.

5.3.2 If unacceotable resuits are obtained. repeat the test tor all parameters that failed to
meet cmerIa.

5.3.3 ()nce tr.e D;.:~artmcnt 5unervisor or Group ~cader deems the emoioyee trained in
their task they will norirycompiete a IDC summary and submit it (along with the
raw datal to the QA Department which then completes the NELAP IDC
Certification Statement tor inclusion into the employee' s training file.

5.3.4 For analytes that do not lend themselves to spikes.(e.g. TSS) the.IDC can be
performed using QC samples from a NIST approved Vendor. For other analytes
(e.g. Paint Filter Liquids Test) in-house IDCs can be developed. The QA Manager
will submit a Internal Blind Proficiency Test Sample (PTS) to be analyzed by the
employee. Based on the results of the PTS the following will occur:

5.3.4.1

5.3.4.2

If the results of the PTS are within the acceptance limits developed
from peer group performance or supplied by the manufacturer. the QA
Manager will judge the employee as proficient and a IDC Certificate
Statement will be placed in the employees training file. The
employee may now perform the method and report results without
direct supervision. " •

If the results of the PTS. or selected analytes from a multi-analyte list,
are unacceptable the QA Manager will submit a corrective action
torm to the Department Manager. The cause for failure will be
determined. corrected and additional training provided if needed. The
QA Manager will submit another blind PTS for the employee as
follow-up. No data may be reported by this employee without direct
supervision. until a PTS is acceptable.

5.4 I.nitial Proficiency Demonstration by Employees not Directly Involved in Analytical Data
Generation.

5.4.1 Initial proficiency by direct observation of competent performance by the
Supervisor accompanied by demonstration of technical understanding of the task
to the Supervisor.

5.4.2 Once the Supervisor deems the employee proficient they will notify the QA
Manager in writing, who will then place a IDC Certificate Statement in the
employees training file.

5.5 Retraining

Typist"LLR

5.5.1 All.technical staff shall be required to anend a training refresher session in the •
areas of Chemical Health and Safety, and Quality Assurance. Ongoing technical
training will be the responsibility of the department supervisors to ensure
employees receive the nec~ssary training to perform their tasks properly.
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SWLO. INC. / AATS. INC.
e.c.rsonnel Training.

G-Series: SWL-GA-I04
Rev. No.: 6.0 - 06/02/00

5.5.2 Personnel shall be re.;cenified annually in the tasks for wnich-they have been
qualified. Recenification shall be documented on the employee's Proficiency
Cenification Forms. Continued proficiency must be demonstrated for each
method through the analysis of either a single blind PTS or external proficiency
programs. Results for re-cenification must be within the control liri'lits supplied.

•

5.5.3 The Depanment Supervisors may require formal training for SOPs when
significant modifications are made.

5.6 IDC Certifications

5.6.1 The superVisor shall complete a Precision & Accuracy Summary Form for each
employee for tasks in which the employee has been qualified.

5.6.2 The QA Manager or designee shall review the P& A Summary, sign the
cenification approval. and assign the certification expiration date. The
cenification expiration date shall be one year from the initial cenification.

5.6.3 The supervisor shall document the Recenification of employees on or before the
cenification expiration date. One year from the Recenification date then becomes
the new expiration date.

5.6.4 Re-certification shall include the date re-certified, the basis for re-certification and
approval of the QA Manager.

NOTE: An employee who is determined not re-eertified (having an expired
certification) will be issued a stop work order until the re-eertification
documentation is completed by his/her supervisor.

6.0 .RECORDS

6.1 Form GAl 04A1 "General Quality Assurance and Safety Training for New Employees
and/or Temporary Workers" shall be retained in the training records section of the QA
file as a permanent record (see Attachment 1).

6.2 Form GA104A2 "Document Review and Understanding" will be retained in the
personnel records section of the QA file as a permanent record (see Attachment 2).

6.3 Form GA104A3 "IDC Certification Statement" shall be retained in the personnel records
section of the QA file as a permanentrecord (see Attachment 3).

6.4 "Code of Business Conduct" adherence agreement shall be retained in the personnel
records section of the QA file as a permanent record (see Attachment 4).

6.5 "Confidential Information Agreement" shall be retained in the personnel records section
of the QA file as a perm~ent record (see Attachment 5).

•
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6.6

6.7

-"New Employee Training Plan" (see Attachment 7).

Employee Training Summary - This checklist shall be retained in the personnel records
section of the QA file as a permanent record (see Attachment 8).

PageS ofl6



7.1 .Naval Facilities Engineering Service Center. Interim Guidance DocumeI?-t. "Navy
Installation Restoration Laboratory Quality Assurance Guide. February 1996"

SWLO. INC. / AATS. INC.
Eersonnel Trainin~
7.0 REFERENCES

G-Series: SWL-GA-I04
Rev. No.: 6.0 - 06/02/00

,.

-.
7.2 National Environmental Laboratory Accreditation Conference. "Quality Systems".

Appendix C. July 1. ~ 999.

8.0 DEFINITIONS

Terminology

Training: The process whereby employees are instructed how to
perform their duties.

Initial Demonstration of Capability: The procedure to establish the ability to generate
acceptable accuracy and precision, and statistical evaluation

.of the results in comparison to method criteria and/or in
house limits..

Proficiency Test Sample A sample, the composition of which is unknown to the
analyst and is provided to test whether the analyst can
produce analytical results within specified performance •

limits.

Technical Analyst: The designated individual who performs the "hands-on"
analytical methods and associated techniques and who is the
one responsible for applying required laboratory practices
and other pertinent Quality Controls to meet the required
level of quality.

. SOPs: (Standard Operating Procedures). Written documents which
details the method of an operation. analysis, or action whose
techniques and procedures are thoroughly prescribed and
which is accepted as the method for performing certain
routine or repetitive tasks.

Quality Assurance Plan: A document stating the quality policy, quality system, and
quality practices of an organization.

•
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SWLO, INC. / AATS. INC.
~onnel Training..' 9.0 ATTACHMENTS

G-Series: SWL-GA-I04
Rev. No.: 6.0 - 06/02/00

•

•

9.1 Attachment 1: Quality Assurance and Safety Training for New Employees and/or
lemporary Workers.

9.2 Attachment 2: Document Review and Understanding.

9.3 Attachment 3: Certification Statement.

9.4 Attachment 4: Code of Business Conduct.

'9.5 Attachment 5: Confidential Infonnation Agreement.

9.6 Attachment 6: Sample of Laboratory Job Description.

9.7 Attachment 7: New Employee Training Plan.

9.8 Attachment 8: Sample of Employee Training Summary.

9.9 Attachment 9: Supervisory Approval Memo
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SWLO. INC. 1AATS, INC.
.personnel Trainin~

ATTACHMENT 1

G-Series: SWL-GA-I04
Rev. No.: 6.0 - 06/02/00-.

General Quality Assurance and Safety Training
For New Employees andlor Temporary Workers

•

•
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GENERAL QUALITY ASSURANCE AND SAFETY TRAINING FOR

NEW EMPLOYEES AND/OR TEMPORARY WORK~S!SWL-GA.104·' .- Personnel Training Form IGA104A1) SOP SWL-GA-104 Rev, #40

Trainee: ----------------- Empioyment Date: _

/ certify ny my signatures heloll' Ihat I hm'e rccdved Ihe onenralion indicaled

1) Introduction to Southwest Laboratory Date: -------
Trainer: _ Trainee Signature: _

Trainee Signature: _.' 2) Quality Assurance: QA Manual. Rev. No.: _'_ -_1_1_

Trainer: _

Date: _

3) Safety: Laboratory Safety P/~n. Rev. No.: _'_ - _1_1_ Date: _

A) Hazardous Materiais and MSDS Orientation , ::l
B) Emergency Shower and Eyewash Locations and Use 0
C) Fire Extinguisher Lccations and Operation 0
D) Basic Laboratory Safety " CJ
E) Radiation Safety 0

Trainer: _ Trainee Signature: _

• QA Files: Initials: __-_ Date: Verified By: _

SOUTHWEST LABORATORY OF OKL\1I0MA. 1:'Iie.

Date: _



SWLO. INC. / AATS. INC.
p'ersonnel Trainin~

Typist LLR

ATTACHMENT 2

. Document Review and Understan'ding

G-Series: SWL-GA-I04
Rev. No.: 6.0 - 06/02/00-.

••

•
Page90n6



DOCUMENT REVIEW AND UNDERSTANDING.

• #%.,!-
&: :~

Personnel Tralnrng F:Jrm tGA104A21 SOP S'/VL-G';· ~ .::)4-

SWL-GA-104

- Rev. #4.0

: ramer: Training Date: _

Series DocumentlD: SWL- _

Training Sut"lject:

Revision Number: __ I I--.-

•••

Training Materials: --'- _

Aoplicable Oocu~ent(s): _~~~~~~~~~~~~~~~~~~~~~~~~

{/Ie undersigned have read the aom'e referenced Document and ll1uierstana its contents and will
comp(v with the procedure as written. ,·Jny deficiencies to the document ll'iil he appropriate(v
documented and approved by The supenisor.· .

and / or

The undersigned certifY that they have received training on the ahove mentioned subject and understand
the training given.

•

Print Na~e Signature .Date

QA Files: Initials: Date: Verified By: _~~~_--.. _

SOurHWF:ST LABORATORY OFOKLAIIOMA. , ....c.

Date: _



. :: • _10._ .... , .•~. • .... •. ~ • ... • .

SWLO.INC. / AATS. INC.
Personnel TrainiD~

TypiSt LLR

ATTACHMENT 3

Proficiency Certification

••
G-Series: SWL-GA-I04

Rev. No.: 6.0 - 06/02/00

•

•
Page 10 on6



•

.'~ -, -.:.•~ ~'. " ... ":1.,

NELAC
Jualily Systems

ReVIsIon 12
July 1, 1999

::lage 5C.3 of 4

Demonstration of Cacaoility
Cenification Statement

Date:
Laboratory Name:
Laboratory Address:
Analyst(s) Name(s):

Page_of_

•••

Matrix:
(examples: laboratory pure water. soil. air, solid. biological tissue)

Method humber. SOP#. Rev#. and Analyte. or Class OT Analytes or Measured
Parameters
(examples: barium oy 200.7. trace metals by 6010. benzene OY 8021. etc.)

We. the undersigned. CERTIFY that:

1. The analysts identified above. using the cited test method(s), which is in use
at this facility for the analyses of samples under the National Environmental Laboratory
Accreditation Program. have met the Demonstration of Capability.

2. The test method(s) was performed by the analyst(s) identified on this
certification.

3. A copy of the test method(s) and the laboratory-specific SOPs are available
for all personnel on-site.

4. The data associated with the demonstration capability are true. accurate.
complete and self-explanatory (1).

5. All raw data (including a copy of this certification form) necessary to
reconstruct and validate these analyses have been retained at the facility, ana that the
associated information is well organized and available for review by authori::ed
assessors.

•

Technical Director's Name and Title

Quality Assurance Officers Name

Signature

Signature

Date

Date
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SWLO, INC. / AATS. INC.
Personnel Trainin~

Typist LLR

ATTACHMENT 4

Code of Business Conduct

G-Series: SWL-GA-I04
Rev. No.: 6.0 - 06/02/00

Page 11 006
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•
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•
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South,ves! Labor:uory of Oklahoma~Inc.

Jack Wright
1:) ••• :-esxce:::

Dece:n.i::e:- g, 1995

To: All E:pioyees

A major fac:or in the :::~.ncing growth and suc:~s of Southwest Lti':loratory of
Oklahoma, IDe. and jtS aEiiate= Compani= (SWL) is the standard ofpe:sonai and
prcfessionai integl~q Vw'ith whic:: itS me:l and women condua themselves.

Policies and s-.znciard o~e~g procedures have ce:n in place fer some tiI::e govemiDg
the way in which the Company conductS its business. In addition to these policies and
standard operating proc:d~es. the Company is aciopting a Code of Business Conduc:, a
written guide to assist SVlt e:=:ploye:s in uncic:rnanciing the principais of conduct that
must be adhered to in or:i7:" to fulfill the legal, rr:orai and etilic31 obligations that e:lQ
assumes as an employee.

The Company is cormrit:ed to conducting its business in accordance with the Code of
Business Conciuc! and emblisbed policies and standard operating procedures. All
employees are exp~ted to condua their activities in a manner that will promote the
observance of ~hese principals and guidelines.



Code of Busine5:s Conduc:

Introduction

The curnose of th:.s c:::cie is to !:~f: ~e :r.:lc:~:: of bu.sin~ e:i-ics tt:l: tte C:c:mv
e."Cp~ ill e::lpioye:: :0 foilow. The Ccci~ goes' ell f:.=e:- :c S"'..:l::e spe:=:=c g-..:lde;:-~ fc~
conciuc: in situations tilt z:::::: ==:pioye::.

These pt~"1ci;ies a:u:i pJici::::':: ue :c be su:c::? acile:: :0 a: ail time~ mci uaie:" ail
~.rt:"..tI:IS'"~c=. Julyone wilo aoes not aahe:-: :0 ~-.is Cecie is aC:::.; outSicie the scope ofhis
or he:- :=:;Jioyme::t...i.ciditior.ziiy, C:::lnci~::: :.:a: cc~ nct c=r.:?iy ''''1tn tte pro..isiom of the
Code =? well c:::::s::..~:= ~ vioiation of cne cr :::::::e~......ioai ia...·..-s.

•

-'

The following princ:;::~ z..-.d gulce!L"le5 are !!,piiceie to ail e:::pioy~ of Soutilwe.~

Labor-~or"'lof Oklahoma z::C its a'9;a:e::i C::::p2.ci~ ("1':"1e C=rr:?~"lY"). Violations by my
empioye: WIll re..~t in ci!c:;:iina:-j a~..on, i..ciucii."lg, i:l prope~ c~es, discharge he •
e:nciovme:lt.'. .

Compliance With AlrL~ws

The Company is c:::lEnr.ine~ to beiI:g a gooa c::rporate c:'::ze:: of 211 states in whic it does
busin~. Beause oftf-js c::::rr...nic.-r.e:::.. it is the polic:, of the Co~z.ny to comply in ail
respe=s with all laws a..'1Ci re;'-!iz.:io.-.s t.:...at zre z.~piic::bie !o its b'~~iness at ail gove:-..:e:r
le'le~ in the Unite:: S"c~.

The la:'i'r"S and re~.llations of ~,e r..at~ in whi6 the Company coes business and t::: laws
ami r~ons of ~ie Unit~ Stat~ form the framework around whicil the Company's
operz:ions are built. To c:mpiy in all respe=s ~itil both t.'le spirit and the le~~ of tllcse
ia.ws wiiI best serve the ir.te.~ of the C.;)mpany and its e:npLoye~.

Ethial business coaciuc: should nonnally e:Cst at a. Leve! well above any minimum ~uired

by la.w. Lae Company e:o:pe=s rlS e:npLoye:s to de! fairly mrh all persons with whom the
Company does busin~s c.-.a to maintain the Companj's re~t::ation for integnrJ in zll its
bu:riness dealings. .

Empto~ should make the CCInpanYs legzl c:cmplianc: polic:/ bown to all age:tts and
C:::lmnc:o~ of the Company ami inform suc:!l persons that the Company e."tp~ them
likewise to adhere to this policy. ••



•

•

•

Labor:ltory Analysis And Test: Re~ults

It is the poii~,' ::" the Cc:::;:a=:? to proc:.:=: ~t::-":"-::: :!..-.Zl',uc:.: r:~ :-e~ts. It is tile
:-escocsicili~1 of ail e=:iave~ ~: :rOI:1c:i n::=cr: :'"1"1 :.-.:cr.::atio= :-:zrci::so: i.-=crcce:".. ~ ~ .. - - . ."e~o~~"c" ,.. ... ~_ .. ivtI·,... ; '..""~"O' -- -;..-e..r .,..;,..- -to ....... ivtI·,..i .~ ......:- ••.,........... "" .. -......... -.... -__.= tr..l ........ :-' ~ .. \01 ~. -........ __

E: . _.
0 -, '"

• '.. •:amCles or u::=rcce:- ::::=r:rz::~ or 3..'1a.1vr!c:.: :~-.:::: or rr.:sr:::re~:::::.::cnor '''',lfWQ!. ..... .. _.. .data inciude:

1. aite.";.::g any anaiytic::i msmm::..-::, c~m~ut:r or c:cc~
2. altering the conterns of aII'f logbook or cizu she~:; .
J.' falsifying anaiyst ide:::::-;;
4. Fr'epa...'"Zrion oi ciat3. pac~ages that co not faithfully r::1:c: aC':'.:al analyt:c3.i data in

logbooks or data snee:!:
5. C3.iibration te:::.:llques :.: variance wim centrac: r:~uire=::::s. SOP's, inciustry

5tZnciartis or reg'Jlaticns:
6. any rmsre?r=enut:cn of ciata or eventS as .:':y ac::'.laily oc:::-.:r i:: ±e course of datz.

gene~tion, review or r:;:orting;
i. any other improper lc::ivity ~tat couid resuit in improF'e:'~~rfor.:r.anc:~ of anaiytica1

testing or ;nisrepr'"~e:Itationof anaiytici data.

Any employe: having knowledge of any al:: or cirC"oJrnStanc: :ha.t is prohibited by this
policy shall immediate!y report the matte:- to a me::Ioer of the Companys management.

Conflict Of Interest

AlI e:::olove~ of the Comcanv have a crimuv busir.ess r~oonsioilil '{ .0 the Comcany and.. ,. ..... ." .are e.'tpec::d to avoid any activity that may imerfere. or have !r.e aFpe:l!'anc:~ of interfe.-ing
with t.'le pe:icrmmce of this responsibility.

The following wiiI serve as a guice :0 the ~.rc:u.rr.s-..a.nces or types of ac::i..ities rbt eouid
cause contIiC"'..s mci therefore should be fully reported to the Company.

1. DiscLosure or use by any e:nploye~ of infornIuion that is coniide::tial, proprietarY or
privileged fer the be:le~t or gain of the employe~ or any oth~ persor_ It is the policy
of the Company to require employe:s to sign a written agreement prohibiting
unauthcri%ed cisclosure of eonndenrial information and misappropriation of the
Company's inteile:tU!i property.

2. Ownership by an employee or a dose re!ative' or associate of a two perc~ or marefinancial ~c.~:t in any e:lte..'1'rise that does business with or is a compeutor of the
Company;"



_. E~C:;:~tio~ ::: a::y c::::::: ::::-,-:::, :n~t :::::;:::: -:::::-.::.. c:--:::::=;::::i-: •...im :::: . •
C C~"'V or "'.. ; ~ ~ ,.,.- ;..~~ t:-- .. ,.. ...D.,~ ...-. l""'Il"'- :_ ...-7.~..-. .",.; ~&... -om. ~_ _ -- 6...... . -~~_-..- _ _~ l~ _:-e::crmz:::
of the e:n;:ioye~ C:t.::::: .c :.~e C::::;:z..,:y.

'.art"c· .. ., a aO

;". --_".i~ ~ -r e-..ie'le· ,.,i u ~.-..; _-_-..- _.-_ or s- ·"' __ "'i _ .......... ~_.w....._._....._.'w ....~ .. ~ -.... -_.-:- • ...----...
-·0 c ,.; ·.,s ,..; ~ ,--_ " '1It _ .. w~ -.... nHw. ............~M. ..

: AC:==:.:!nce bv an e=::::c'le: or a dese re~ve cr Z!l a.ssoC:~e of ~o! of a ~w::c tf:at.. . ... - .

MaV te:lCi to iniiue::=: :usin~s cie:isions or comrt"Ct:'.ise ir.c.ece:-':e::t iud=e:t. Tcis. .. .. -
inciude~ loans, e:cc::sIve e::-::::"'mn:::t, or other fzyors frce a...~ individuai, e:te:mise
or org2niZj!r;on tb.t rices, or is sedC."lg to. do busin~s v.rtth, ==- is a cc:nperitor of the
Company.

Failure by an e~pioyee :0 c~: 3.."lQ desiSt any ac:iviry ..hat, :=. the opicion of ::-.an.age:ne:tt,
resuits in a. conmc: ofinter~.. :::ay re:uit in discharge fr::lm e~;:ioym=:.

Proger Recording Of Funds, .J...ssets. Receipts and Disbursements

All funds, asse:!, r~::;:ts ~= disburseme::ts of the Company snail be properly recorded
on the books of the Comca,nv. To assure that this coHee: is imoie::::::ed. it is sDcciiicailv. . ... '..
uncie.rstooci that:

1. No funds or aO::UI:rs shill be established or r..ainrzined :cr i=uI?oses that ue not fully
and acee-.trate!y refie~:ec. en t:oe books and re~::rcis oime Company.

2. No funds or other asse:s shail. be re:::ved or ciisbursed without being fully ami
accurately re:Ie::eri on the books and re:ords oime Company.

J. No faise, fictitious or inte:lrio~iy misiez::::g e::me.s shall be rnacie on the booJcsor
re:.:orcis ofche Com~any a..'lQ no faise or I:'jsieacing re;:or.s pe::a£ni.~g to t!:e Company
or its ope.ooations shall be isS"&ld.

Environmental And Safety Policy

The Cc.;mpany has long bee: committed to the goa! of safe, effice.:1t and e:rtiroamemally
sound business pracric::: ami opemioas ami has been supportive of e:eea.vors a.imeci at
prese..rvmg our environmental he:1tage. The Company is committed to complying with aU
appfiable laws and regulations re!ating to protection of the enWcamc:lt and the
mamte:w:1ce of a safe woricoiac:. These iaws and re2Uiations :!Ie diverse and far re:lChing
and myviolarion ofthe:n c~ produce severe conseq"'"uencc not oniy forme Company but
for each employee involved in the vioiation.

•

'._~

The Company ende3.Vors to maintain a safe workplace for the ~afety of its employe=, •
custome:s and the genera! public:.~ employe: is required to use such safety eq¢pmem
as may be required by law, r:gUfatio~ or Company policy. E:npioyees are also requimi to



• USe ail r~oc:.:i: e=:::s :0 ::-z.-::z.:.:: :=: ·,'w·on: ~= ::: ~l.Zc:: ::~~::.c:n is "Will r:Ot pose :t

safe::' h?""'~ ::::r :::::::-~:ive:. C:" :::,1e:s. E=~ioye:~ lre e::c::t;:~g~:' :: ici=:.f:: ..va.ys to

Hum:ln Resourc~

i.:le \..c=;~ r::=;:-=~~ ,.. ~. ::s gre~:~ asse~ :s its h~:na::. r:!o:.::::: z..~c :-r"';z-s the
prcpe:- ctiiizQticn zr.a :eve:c;=:::::::: of this asse: ~ tte key .0 c::lrinue:' ~..Ic::ss. T~e

Com~my iIlte::cs to c~::z:: ~~=e: ~ouna ~e~c=ei :OlIC:: a::a :0 appiy an equitable
~..anciud of fair t:~~:: ..:: :0 :ill lIS e:::pioye::.

In ora:::-:o fully u~.l:=: :::::: nt.=z.."1 resourc::. it :s the Compz.."1ys prac:i::: :0:

1. Se!e:: and plac: :::::;:~oye::~ =ase~ on the£: qt.:aijfiQrioIlS a..a ·.\;thOUI ci!cri::ination in
te~ of race. c:ior. :,:~gic ..... ::ationai origin. sex, age or ~aCiiir:r.

4." E::courag~ e:::;:ioye:s to e::;:ress fre=iy their icie:s anci !'..IggestlOns c:nc::mng the
Company. its ope:zrions ami ac:ivities.

Prov;cie a he:i:::~ ana ~i:.:·e WOrA: e::v;rcn.oo::::.::: in whic::: ~:if-.je·/eic!=:::::::: and the
bro".ci·";"O' ops:_';;;" -roe ·""-"~"'e"; ':-~D. ;"om ;-.._ ;-eo ~- ~-~ ..._.: .. ........ eo. _••w ... __._~ ~ .. • .... t.U Wo6iIo : .. ..., -. __

•
-.J. E::courage a..-:ci tac-.:.::;.:e

possible.

...."a.•• C:::mpany wne:eve:-

•

Violations

Any e:npioye: who oe::::::-:cs" a·.v-.u:e of G.i."'1Y ccnauc: ~e or she be~~e'/es vioiaIes Llze lette:-or
spirit of~:.:.is Coae shouici :e;:cr: :::is coc.cii::on to his or he: !,..;~::.,isor, cr to the Dire:or
ofF..wr.an Resourc:::. cr:o any:::e::loe: of n-..ana~e:::e::t of the Comcanv.. - . .



Sourh-NeSt Labor:ltory of Oklahom:l~ Inc.

Code of Business Conduct

I have r:::ived r=: C:;:::;:aI1YS Ccce cfBusin~sCencue: :u:ci h:....e nad 2..."1 O;:POr.".:::Ir! to
r·••..··'N ,.i-. C""";e ,.; .,~;... c···~;cns c--e--~-- rOVlsl·c.... c·-·;,,, .-~,.; .... _",- '-M_ .... -. -. ~"'" "w,-.._. ..-u _.......~ ~ .~ ~ w._ \00., .... -.. ....

I .,,:;;- ·;'e .........,,·51·00· .. C: .1. .. C"''';''' ....a· "O""e- ·0 a,.; • .,.. ·Po ,.;-~-; ..s ,....4 --"a·"'- ....a·
~....... ~. w ~4o W..lw """ww -.. ...:- _.. ~ WI ~ ••••_.~._ \", .... _ ..........~

guidelines ti:e:":~..

As a Southwest Llboratory e:::pioyee cr as an e:::?ioyee of an affiliated Ccrnpany, r
unde.~'mci t=:.at r have a r~onsibiliry to re;:cr: ~o manage:::e::: :l.'1y vloiation of the le::er
or the spirit cr:he Cecie ofBusiness Condue:.

--.

•
E:n;lioye= S:gnatUI':: _ Date: _

••
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Personnel Trainin~

iypist LLR

ATTACHMENT 5

Confidential Information Agreement

G-Series: SWL-GA-I04
Rev. No.: 6.0 - 06/02/00
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Confidential Information .-\greement

In conslCCr.l.t1on or" my e:nl:'10yr:-:ent. ~. tte :::ntm~t1on or s~e ::y 50utilwest L1bor.ucry of
OklahOm:L. inc. :lmi Its :l'::ii:ltea Como:lIUes. h:re:n:u1:e:' ::oiiect1\'eiy rer-e:,,:,::: to as the "C~any". I
herecy agree as follows:

I will not \\,thout fim oor.:umng the Comc:my:s \\Tlnen consent ciisciose to oWrs. or use (except in
performance of my ciuties for the Company), either ciuring or ::.fter my empioyment. :my infcrmanon
or data which pemins to the Companys busmcss or interestS and whicil is not freeiy available to
persons not employed by the Company. Upon temun:mon of my empioyment I will promptly tum
over to the Company aU then eXlsnng documents :md copies thereor marie or acquIred by me during
my empioymcnt which contain :my such inform:won or ctua.

Connde:m.ai informatIon ana t.r:l.cie secr~..s Ulciude. but are not limited to: custOmer or ctic:m lists:
price lists: marketIng :lmi saies str:ltegles· and procedures: DUSUlesS pians and systems: quality
control procedures anci systems: specl:U projeCts and. tec:moiogiQi research. including projectS.
research and reportS for any government entIty or client: ciient's pians ana processes: client's mauncr
of operation: uad.esecrcr's of clients: client's data: any other records. etlta.. files. drawing, invcmicms,
discoveries. applieatlons or processes which are not freely available to persons not employed by the
CompanY-

I acknowledge that a remedy· at law for any breach by me of any of the provtSIOns of the
coa:fidcmiality agrecmem \Viii be ina.ciequate :met I hereby agree that the Company shall be emitled.,
where appropriate., to specific periormance and/or injunctive relief in c:1SC of any bre:u:h tberccf.

'This agreement is not an enmioyment contract and does not give any employee :my right to be
rcrained in the service oithe C)mpany.

In witness whereof, I have executed this agrecme.1t. intending to be legally bound. this day
of 7 19 __

-e

e

. Primed Name SigDature

e
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SWLO. INC. / AATS. INC.
Personnel Training

POSITION TITLE
GCIMS ANALYST

AITACHMENT·6

Sample of Laboratory Job Description

G-Series: SWL-GA-I04
Rev. No.: 6.0 - 06/02/00

••

• ,-

POSITION SUMMARY
Conduct organic analysis of Semi-Volatile and Volatile environmental samples using combined Gas Chromatography/.Mass
Spectrometry (GCIMS) following EPA Control Laboratory Program (CLP) protocol. Performs.troubleshooting and routine
and preventative maintenance on instrumentation. Work is moderately complex and guided by well defined procedures.
Performs a variety of tasks that are structured to provide experience and familiarization with EPA protocols and ~ethods.

MAJOR DUTIES & RESPONSIBILITIES
• Ensure that GCIMS is functioning properly by following specified protocols which contain numerous QA/QC checks.
• Review "Holding time" data and obtain samples in appropriate chronological order for analysis. Screen samples and

prepare for analysis.
• Analyze samples on GCIMS following specified protocols and previously determined computer format.
• Check data from runs to ensure it meets protocol requirements.
• Assemble initial reports when run is complete. Enter run numbers and dates and forward to Data Clerks.
• Prepare internal standards and calibration standards according to contract specifications.
• Order supplies as needed to run GCIMS instrument.
• Perform instrument maintenance as needed to ensure instruments is operating at maximum efficiency.

• Perform other duties as assigned.

SUPERVISION EXERCISED· N/A

SUPERVISION RECEIVED
Supervision of progress and results. Work is guided by detailed. well-established procedures.

POSITION REQUIREMENTS
• Bachelor's Degree in Chemistry or related science and 0-2 years of related experience; or an equivalent combination of

education and experience.
• Knowledge of: GClMS

Tekmar (Purge & Trap)
Computer Terminal/System

WORKING ENVIRQNMENT
Standard laboratory environment. Physical requirements are minimal. Requires close attention to detail so as not to exceed
"Holding Times" and costly penalties.

Typist: LLR Page 13006
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ATTACHMENT 7

~ew Employee Training Plan

Typist LLR

G-Series: SWL-GA-I04
Rev. No.: 6.0 - 06/02/00-.

•

•
Page 14006



e· NEW EMPLOYEE TRAINING PLAN
SWL·GA.104 REV.4.0 GAf04A7

EMPLOYEE: DATE OF EMPLOYMENT: -l
POSITION: SUPERVISOR: --1

1st MONTH TARGET DATE:
SOP I SOP TITLE DEMONSTRATlON OF PROFICIENCY ,

GA-100 LASORATORY QUALITY ASSURANCE PLAN I N/A
GA.104 PERSONNEL TRAINING i N/A
GA·111 LASORATORY SAFETY PLAN I N/A !

GA.123 HAZARDOUS MATERIALS CONTINGENCY PL I N/A :
I :
I i
I I
I I

I I
I

I i
I ;

TRAINING ,- SiGNATURE: IQA SIGNATURE:
COMPLETED?

YIN

1st aTR TARGET DATE:

e,·
soP SOP TITLE I OEMONSTRATlON OF PROFICIENCY I

I !

I

I

: :
COMPLETED?

YIN

6 MONTHS TARGET DATE:
SOP ~ut' II .E I DEIiONSTRATlON OF PROFICIENCY I

I i
I
I
I
I
I
I

~I~n" I un..: r:J4 :,--'
COMPLETED?

Y , N

1 YEAR TARGET DATE:

e

SOP :»ut" II rLE OEliONSmATlON OF PROACIENCY

.

r:J4,~I~"" I un..: :
COMPLETED? -

Y I N



SWLO, INC. / AATS, INC.
Personnel Trainin~

Typist LLR

. ATTACHMENT 8

Sample of Employee Training Summary

G-Series: SWL-GA-I04
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Supenrisory Approval Memo

G-Series: SWL-GA-I04
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MelTIorandum

To: Employee Training file

From: [supervisors namej

Date:

Re: [employees name)

As per SWL-GA-104 Revision 5.0 (01/18/00) Employees with employment prior to June I, 1997 are
"deemed" trained to perform their duties by way of their previous work experience and this memo.

This memo officially designates SWLO employee (Name). (Position) trained to
perform the duties of hiSlher position by way of previous work experience either on the job here at
Southwest Laboratory of Oklahoma. Inc.!American Analytical & Technical Services, Inc. or from
previous job experience.

(Supervisor Si2nature)

1
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SWLO/AATS, Inc.
Archival and Retrieval of Sample Documentation

• 1.0 PURPOSE AND APPLICATION

G-Series: SWL-GA-I06
Rev. 2.1- 05122/00

1.1 The purpose of this document is to set guidelines and procedures for the archival and
retrieval of hard copy raw data and supporting documentation generated during sample
analysis. All procedures contained herein shall be consistent with the policy concerning
long tenn storage set forth in Southwest Laboratory of Oklahoma's (SWL's)
"Preparation, Review, Revision, and Control ofProcedural Documents ", reference
document LD. SWL-GA-IOI.

1.2 The procedures described herein apply to all analytical testing sections within Southwest
Laboratory of Oklahoma, Inc. (SWL). These sections currently include but are not
limited to, GCIMS Semivolatiles, GCIMS Volatiles, GC PesticidelPCB, GC Volatiles,
HR-GCIMS Dioxin/Air, Radiochemistry, and Inorganics.

1.3 This document will also apply to any department to which any portion of the above
described data may be routed (i.e.; the General Reporting Department, Invoicing,.etc.).

2.0 RESPONSIBILITIES

2.2 Each Program Manager or Section Supervisor may assign a designee within their
department to execute the routine tasks of filing/storage and tracking of subject data.
Accountability for this data, however, will remain with the appropriate Program Manager
or Section Supervisor.

••••
2.1 The preliminary archival of all hard copy data described above shall be the responsibility

of the appropriate Program Managers or Section Supervisors. Subject data will be
maintained within each department until such time as it is removed offsite for long tenn
storage.

3.0 EQUIPMENT - N/A

• 4.0

TypistUR

2.3 Each department's designated person shall record all filed data on the Archival Inventory
Record fonn (see Attachment 1) prior to transferring boxes of data to warehouse for long
tenn storage.

2.4· The Document Control Officer (DCO) shall maintain its copies of the Archival Inventory
Record mentioned in Section 2.3.

2.5 The system and responsibilities by which all laboratory logbooks and SOP's are
maintained and archived is described in the laboratory's general and administrative SOPs,
"Preparation, Review, Revision, and Control ofProcedural Documents, SWL-GA-JOJ"
"Archival and Retrieval ofSample Documentation ", SWL-GA-J06.

2.6 It is the responsibility of the Project Officer (PO) to communicate special client needs
regarding on-site storage, archive storage, and disposal/return of data.

PRECAUTIONS - N/A

Page 1 ofll



SWLO/AATS, Inc.
Archival and Retrieval of Sample Documentation

5.0 PROCEDURES

5.1 Data Storage

G-Series: SWL-GA-I06
Rev. 2.1 - 05122/00 -.

This subsection describes archival and retrieval procedures practiced by each laboratory
department. invoicing department, and QA Department.

5.1.1 For CLP type data packages. all departments shall follow the same procedures
described below for the preliminary archival of hardcopy sample documentation.

NOTE: All Organic CLP type data packages not normally stored in each department must
be routed and stored in the GC/MS Department. until it is ready to be archived in
the warehouse. (See Section 5.1.2)

. I

5.1.1.1

5.1.1.2

-
All raw data and corresponding forms are bound into data packages
by Sample Delivery Group (SDG) along With any extra or
miscellaneous data and stored in Perma-file storage boxes.

[Perma-File is a brand name. Any similar storage box may be utilized]

All boxes are identified with a unique number consisting of the box
number and the first Episode/SDG No. contained within. Figure I is
an illustration of a PermaProducts box end completed as specified.

(Note that the 2 alpha characters in the "Box Number" section, are based
upon the "series" identification nomenclature stated in SWL-GA-101).

In the example below the ID number would be OP-I 24607-.

1998 1998
Box Number From To Destroy Date

OP-1 24607 39111

Contents

Client Name

'V 'V 'V 'V 'V PermaProducts 'V 'V
'V 'V 'V

Figure 1 Laboratory Department Data Storage Box Identification

•

Typist LLR

OR 1998 =

OP =
~ORG =

1 =

The year(s) data begins and ends (which shall be labeled just above the
"Box Number" and "Destroy Date"
Organic or Inorganic plus fraction (SERIES 10 - OP; OV; iN; ETC.) •

For SDO's with multiple' organic fractions
. Box number for the Client for the whole year (i.e. OP-l for first box,
OP-2 for second. etc.)

Pagel or II



24607 = First episode of first SDG in box
39111 = Last episodebf last SDd In box

NOTE: oAloe Department will designate a "Destroy Date"

Contents: Private Client Name; SWLO Affiliate Name (i.e. AATS); Alpha character to
store miscellaneous or smaller client data (i.e. "Misc.'A"; "Misc. A-B". or '
whatever grouping works best); or data used for multiple clients for OA-type
work (i.e. "ICAL EPA''. "ICAL Private", etc.)

•
SWLOIAATS, Inc. '. '
Archival and Retrieval of Sample Documentation

G-Series: SWL-GA-I06
Rev. 2.1 - 05122/00

.'

.'
Typist LlR

5.1.1.3 Once boxes are full. the final SDG number shall be-recorded on the
. box (as shown in Figure I), and the Archival Inventory Record shall

be coinpleted and kept in a binder in the relevant department. This
will be the "Original Inventory Date". Every column must be
completed: however, the description column mayor may not be used,
per the discretion of the person performing the inventory.

NOTE: Organic hard copy data is archived in the Semivolatile Data Room.
Inorganics' onsite archives are located in its data room.
Radiochemistry's archives are located in its instrumentation room.

Boxes are archived onsite and transferred to the laboratory's offsite
secured warehouse on an "as needed" basis or at a minimum of
annually.(see Subsection 5.2 for a full description of the offsite '
archival facility). Exceptions to this will be coordinated between the
PO and the Program Manager and/or his/her designee.

Prior to transferring boxes to the warehouse. each department designee
shall compare the Archival Inventory Record to the contents of the
box. If the contents match the inventory list, the box is ready to be
transferred. If the contents do not match the list (i.e. a data package or
an epjsode file is missing), the missing data must be located and
inserted into the box, before it can be transferred. This shall be the
"Inventory Verification Date".

NOTE: It is the responsibility of the department supervisor or designee to
vouch for the contents of the boxes. -

Once the inventory verification is made. two copies of this completed
form are made. The original will stay with the department, one copy
will be filed in the very front of the box. and the third copy will be
submitted to the QAlQC Designee who will keep all copies in a binder
for each department. See Section 5.2 through 5.5 for following steps.

'5.1.2 All Organic CLP type data packages not normally stored in each department must
be routed and stored in the GCIMS Department, until it is ready to be archived in
the warehouse.

See the procedures described below for the preliminary archival ofhardcopy
sample documentation.

Page 3 of 11



SWLO/AATS, Inc. G-Series: SWL-GA-I06
Archival and Retrieval of Sample Documentation Rev. 2.1- 05122/00

5.1.2.1 All raw data and corresponding fonrts are bOWld into data packages
by Sample Delivery Group (SDG) along with any extra or •
miscellaneous data and stored in Perma-file storage boxes.

5.1.2.2

[Perma-File is a brand name. Any similar storage box may be utilized]

All boxes are identified with a unique number consisting of the box
number. Figure 2 is an illustration of a Perma Products box end
completed as specified. .

(Note that the 2 alpha characters in the "Box Number" section, are based
upon the "series" identification nomenclature stated in SWL-GA-101).

In the example below the ID I?-umber would be OP-I 24.607.

1998 1998

OR .----
~

1998 =

O£ =
ORG =

1 =

Box Number From To Destroy Date
OP-1

Contents
Date Filed: 6/99
Client Name: SDG#
Client Name: SDG#
Client Name: SDG#

\Jf\Jf \Jf \Jf \Jf PermaProducts \Jf \Jf
\Jf\lf\Jf

Figure 2 Laboratory Departm~nr Data Storage Box Identification

The year(s) data begins and ends (which shall be labeled just above the
"Box Number" and "Destroy Date"
Organic or Inorganic plus fraction (SERIES 10 - OP; OV; IN; ETC.)

For SDG's with multiple organic fractions
Box number for the Client for the whole year (i.e. OP-l for first box,
OP-2 for second, etc.)

•

NOTE: OAlOC Department will designate a "Destroy Date"

Contents: Private Client Name; SWLO Affiliate Name (i.e. AATS); Alpha character to
store miscellaneous or smaller client data (i.e. ··Misc. A"; "Misc. A-B", or
whatever grouping works best); or data used for multiple clients for OA-type
work (i.e. ··ICAL EPA". ··ICAL Private", etc.)

Typist lLR

5.1.2.3 Once boxes are full. the Archival Inventory Record shall be completed
and kept in a binder in the relevant department. This will be the
··Original Inventory Date". Every column must be completed; •
however, the description column mayor may not be used, per the
discretion of the_person performing the inventory.

Page40fn



NOTE: Organic hard copy data is archived in the Semivolatile Data Room.
Inorganics' onsite archives are located in its data room.
Radiochemistry's archives are located in.its instrumentation room.

e
SWLO/AATS. Inc.
Archival and Retrieval of Sample Documentation

G-Series: SWL-GA-I06
Rev. 2.1 - 05122/00

e··

e
Typist LLR

5.1.3

Boxes are archived onsite and transferred to the laboratory's offsite
secured warehouse on an "as needed" basis or at aminimum of
annually (see Subsection 5.2 for a full description of the offsite
archival facility). Exceptions to this will be coordinated between the
PO and the Program Manager and/or his/her designee.

Prior to transferring boxes to the warehouse, each department designee
shall compare the Archival Inventory Record to the contents of the'
box. If the contents match the inventory list, the box is ready to be
transferred. If the contents do not match the list (i.e. a data package or
an episode file is missing), the missing data must be located and
inserted into the box. before it can be transferred. This shall be the
"Inventory Verification Date".

NOTE: It is the responsibility of the department supervisor or designee to
vouch for the contents of the boxes.

Once the inventory verification is made, two copies of this completed
form are made. The original will stay with the department, one copy
will be filed in the very front ofthe box, and the third copy will be
submitted to the QNQC Designee who will keep all copies-in a binder
for each department. See Section 5.2 through 5.5 for following steps.

For non-CLP type reports (i.e.; standard tabular) all hardcopy data is routed to
SWL's General Reporting Department. Once reported. the reports are copied (at
least one copy is made for the laboratory) and transferred to the Invoicing
Department.

5.1.3.1 Once invoicing is complete, the Invoicing Clerk (lC) files all hardcopy
data. They are maintained in lateral file cabinets located in the
invoicing department. Rotation of data from lateral files to archival
storage boxes is at the discretion of the Invoicing Clerk. Boxes are to
be maintained in the Invoicing department area until they are
transferred to the warehouse.

5.1.3.2 Boxes are identified differently for non-CLP reports (see Figure 3).

Page50fU
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G-Series: SWL-GA-I06
Rev. 2.1 - 05122/00

SWLO/AATS, Inc.
Archival and Retrieval of Sample Documentation

Episode
37405 to 37844

1998 1998
~ox Number From To Destroy Date

INV-1 Mar. 99 Apr. 99

Contents
-

Client Name

\tf \V \tf \V \V PermaProducts \V \tf
\V \V \V

Figure 3 Reporting Dept. and Invoicing Storage

••

Typist LLR

5.1.3.3

5.1.3.4

Episode = The range of SDG numbers from the smallest to the largest
1998 = The year(s) data begins and ends (which shall be labeled •just above the "Box Number" and "Destroy Date"
!NV = The Invoicing Department's abbreviation.

1 = Box number for the Client for.the whole year (i.e. INV-l for
first box, INV-2 for second, etc.)

Mar, 99 = Month and year taken from first episode/SDG in the box.
Apr. 99 = Month and year taken from last episode/SDG in the box.

NOTE: QNQe Department will designate a "Destroy Date"

Contents: Private Client Name; SWLO Affiliate Name (i.e. AATS);
Alpha character to store miscellaneous or smaller client data
(. "M' A" "M' C" )I.e. ISC. ; ISC. A- ,etc.

On an "as needed" basis, current year boxes will be transferred from
the Invoicing department to one of two storage rooms located within
the General Reporting area. This onsite move will remain the
responsibility of the Invoicing Clerk.

Overflow from the current year's reports, as well as reports from the
previous year, are kept onsite in the storage rooms described in
5.1.2.3. For example, all of 1996 General Reports will reside in the
storage rooms as 1997 is accumulating. In January of 1998 all the
1996 boxes will be transferred to our offsite facility for long term •
storage; 1997 will remain in the storage rooms within the General
Reporting area as 1998 begins to accumulate.

Page 6 of 11



5.1'.3.5
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SWLO/AATS, Inc. G-Series: SWL-GA-106
Archival and Retrieval of Sample Documentation Rev. 2.1 - 05122/00

NOTE: All boxes will be kept in the-Laboratory1i ottsite warehouse in
archive status for 5 years, at which time they will be transported to a
predetermined paper recycling site.

Exceptions to the following will be coordinated hetween the PO and
the Ie & DCa. _Prior to transferring boxes from the Invoicing Clerks
jurisdiction to the offsite storage warehouse. the Invoicing Clerk must
complete the "Archival Inventory Record" (see Section 6.0 Records,
for instructions). Upon completio~, two copies will be made: one copy
is filed in the front of the box; one copy is submitted to the QNQC
Designee: and the original will remain with the Invoicing Clerk.

Before boxes can be transferred to the warehouse. the Invoicing Clerk
shall compare the Archival Inventory Record to the contents of the
box. If the contents match the inventory list, then the box is ready to
be transferred. If the contents do not match the list (i.e. a data
package or an episode file is missing), then the missing data must be
located and inserted into the box, before it can be transferred~

5.2 Description of Offsite Storage Facility.

The offsite storage or warehouse building is located several miles from our main
laboratory facility at 3101 West Albany, Broken Arrow, Oklahoma

With offices located in the front and warehouse space located in the back Southwest
Laboratory's stC?rage facility covers approximately 18,143 sq. ft.. Of the total area,
14,584 sq. ft. is dedicated warehouse space.

The entire building is climate controlled. Other features include a sprinkler system for
ftre protection, recessed loading dock. and a security system.

Access to the building is tightly controlled. Keys are maintained by the Laboratory
Director, and the Laboratory Operations Manager..

5.3 Prior to transferring archive data from onsite storage to the warehouse, an assigned
employee must ftrst identify and remove all boxes 5 years old or more. These boxes are
to be taken to the predetermined recycling facility for disposal. Exceptions to this will be
coordinated between the PO and the DCO as detailed in the above sections: 5.1.1.3:

i

5.1.2.3: 5.1.3.3 & 5.1.3.5.

5.3

TypistLLR Page' of II



Misc. "A"
AATS
""""4 IN-I, IN-2, OG-I, OG-2, OP-I, OP-2, OP-3, etc.

SWLO/AATS, Inc. G-Series: SWL-GA-106
Archival and Retrieval of Sample Documentation Rev. 2.1- 05122/00

5.4 Any employee assigned the responsibility of transponing and storing any laboratory data
must be able to identify which boxes are to be stored in the Laboratory Data Storage area
and which will be stored in the Invoicing Data Storage area. To assure easy
identification. each box must be labeled exactly as described in Sections 5.1.1.2 &
5.1.2.2.

The data storage area of the warehouse is divided into two clearly labeled sections:
Laboratorv Data Storage and Invoicing Data Storage. The archived data boxes are stored
on large steel-framed shelves.

5.4.1 Alliaboratorv data boxes will be stored in the Laboratory Data Storage section of
the warehouse.

These boxes will be grouped by year from oldest to most recent and then stacked
in alphabetical order by client name, and subdivided by department series.

i.e. 1995

L;

5.4.2 All invoicing data boxes will be stored in the Invoicing Data Storage section of
the warehouse.

•

These boxes will be grouped by year from oldest to most recent and then stacked
in alphabetical """"4 order by client nam.e. •

i.e. 1995
L; Misc. "A"

AATS
INV-I. INV-2, etc.

5.5 Data Retrieval

Retrieval of Data from long-term storage will be achieved through a request to the
QAlQC Officer, who will notify the Operations Manager.

5.5.1 The individual requesting access to archived data boxes must complete the Data
Retrieval Form (see Attachment 2), and submit it to the QAlQC Officer for
approval. If the request is approved, the QAlQC Officer will notify the
Operations Manager and then sign the "Data Retrieval Form" and submit it to the .
QA DC-Designee. The QA DC-Designee must maintain the form and have the
requester sign it again once all boxes, files, data, etc. are returned. Ifthe request
is denied, the QAlQC Officer must advise the requester.

. Typist LLR

NOTE: All boxes (and its contents) must be returned in a reasonable length of time. If
they are needed for a period longer than 2 weeks. this must be noted on the
form. The QA DC-Designee will e-mail reminders to the requester on a weekly
basis until all data is returned.

5.5.2 The DCO will keep all the Data Retrieval Forms in a binder.

Page80rll
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SWLO/AATS, Inc.
Archival and Retrieval of Sample Documentatl~1i

G-Series: SWL-GA-I06
Rev. 2.1 - 05122/00

e' 6.0 RECORDS

6.1 An Archival Inventory Record (see Attachment I) shall be completed for any Perma File
, Box containing documentation generated during sample analysis. All departments shall
maintain the appropriate Archival Inventory Record forms. a copy of which must be
submitted to the QA Department upon request for tranSfer [of subject boxes] offsite for
long term archival.

Responsibility for the initiation and completion of Archival Inventory Record (see
Attachment I) may be delegated by the individual Program Managers/Section
Supervisors.

6.2 A Data Retrieval Form (see Attachment 2) must be completed by the individual
requesting retrieval of archived data. See Section 5.6 for details.

7.0 REFERENCES

7.1 Standard Operating Procedure, document LD. ~ SWL-GA-IOI. "Preparation, Review,
Revision, and Control ofProcedural Documents"

e

e-

8.0

9.0

Typist LLR

DEFINITIONS - N/A

ATTACHMENTS

Attachment 1: Archival Inventory Record

Attachment 2: Data Retrieval Form
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Department: _

Program MgrJSection Supervisor: _

SWLOIAATS. Inc.
Archival and Retrieval of Sample Documentation

G-Series: SWL-GA-I06
Rev. 2.1- 05122100

•..

ATTACHMENT 1
Archival Inventory Record

(Example Only)

Archival Inventory Record, SWLGA-I06
SOP SWL-GA·106, REV. # 2.0 FILE 10: GA106a1.doc .

GENERAL
ADMINIS1llA11VE

•

OrlgtlrllllllllelllOry P~rformed by

III_tory Vnlfkll1ioll P~o,m~by

Typist LLR

SOUTHWEST LADORATORY OF OKLAHOMA,INC.
1700 West Albany. Broken Arrow, OK 74012. Officc (918) 251-2858. Fax (918) 251-2599
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DeparhDeDt: ___

Program MgrJSedioD Supervisor: _

SWLOIAATS, Inc.
Archival and Retrieval of Sample Documentation

••
•..

ATTACHMENT 2
Data Retrieval Form

(Example Only)

Data Retrieval Form, SWLGA-U"
SOP SWL-GA-106. REV.' 2.0 FILE 10: GA106a2.doc

G-Series: SWL-GA-I06·
Rev. 2.1 - 05122/00

GENERAL
ADMINlSTIlAT1VE

QAlQC OfJlco

RdIintIl ReqllGlo Mllm ,ig1lllllln

ApplOWll Dille

1997 OP·l 29705 27705 27705 (l) SOG only, 3 volumes - Pesticide data needed

for Revision or Corrective Action.

1998 OP-347221 47221 47221
47229
47230

(3) in SOG, - Pesticide data needed for Revision

or Com:ctive Action

•
Typist LLR

AdtIiIio,,1Il Conurre"t:s: (Please use the space provided to uplain your need to keep the archived daJafor
longer than two weelcs.)

SOtrrIIWEST LABORATORY OF OKLAJlOMA,INC.
1700 West Albany.- Brolten Arrow. OK 74012. Office (918) 251-2858. Fax (918)251-2599
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Southwest Laboratory of Oklahoma. Inc.
Procurement of Materials and Equipment

G-Series: SWL-GA-107
Rev. No.: 1.2 - 10/16/98

• 1.0 PURPOSE AND APPLICATION

1.1 The purpose of this document is to establish a system to assure that products and services
purchased or contracted for by Southwest Laboratory of Oklahoma, Inc. (SWL) shall
meet at least the minimum standards required.

1.2 This procedure is applicable to all materials, equipment or services procured by SWL
which could affect the quality and consistency of the work performed by the laboratory.
Detailed instruct,ions and guidelines for requesting materials, equipment, or services; the
purchase approval process; and the receipt inspection and acceptance process are outlined
herein. Along with a detailed description of the system which shall ensure that reagents.
and solvents used during analysis are of appropriate purity.

2.0 RESPONSIBILITIES'

2.1 The Laboratory Director or Laboratory Manager are responsible for the approval of all
Purchase Requisitions.

•
2.2

2.3

The Laboratory QA/QC Officer is responsible for the incorporation of quality assurance
program requirements appropriate to the procurement ofmaterials which could have an
impact on the quality ofwork performed at Southwest Laboratory of Oklahoma (Le.:
reagents, solvents, standards, and gases).

The Purchasing Officer is responsible for the control of requisition forms, the subsequent
purchase orders issued, and the reconciliation of orders to actual materials, equipment, or
services received.

".

2.4 The Requester (any SWL employee who submits a procurement request) is responsible
for the inspection of the package/materials when received.

2.5 All Southwest Laboratory employees who make procurement requests and/or receive
items and all supplying vendors are responsible for following the applicable sections of
this procedure.

3.0 EQUIPMENT. None.

4.0 PRECAUTIONS. Chemicals and instrumentation should be regarded as potentially hazardous,
and therefore, should be handled with caution to ensure safety and prevent contamination.

5.0 PROCEDURES

5.1 Procurement Request

5.1.1 The Requester of materials shall complete a "Purchase Requisition Form" (see
Attachment I)based on the quality of materials specified in its applicable
SOP. Proper completion of the fo~'shall include catalog numbers and a
description of the material requested. Descriptions will include the grade of

Typist LLR Page 10f7



chemical. the tolerances of the glassware and measurement devices and/or the
type of supplies required.

Southwest Laboratory of Oklahoma, Inc.
Procurement of Materials and Equipment

G-Series: SWL-GA.:I07
Rev. No.: 1.2 - 10/16/98

•5.1.2 The Program Manager/Section Supervisor is required to review and initial the
Purchase Requisition to ensure that proper quality requirements are met.

5.1.3 The completed purchase request shall be submitted to the Laboratory
Directoriivlanager for approval of the purchase. . .

5.1.4 The approved purchase requisition shall be forwarded to the Purchasing Officer
who will place the order and keep the purchase requisition on file until the order is
received. If a product is out of stock the Purchasing Officer will notify the
Requester so a product of equal quality can be ordered.

5.1.5 Prior to the purchase of Methylene Chloride Lots, the vendor is required to supply
a bottle from the subject Lot. The solvent will be checked for any impurities that
may affect sample analysis. If an impurity is found the lot will not be purchased
and another bottle will be supplied from a different lot. Once a clean lot is found
the supplier will hold that lot until it is diminished. This data is maintained by the
Extraction's Supervisor. . •

5.1.6 Factors considered in making purchase requisitions shall include: 1) the identity,
purity, shelf-life, and source; 2) tests to be conducted for quality and purity; 3)· •.
storage and handling procedures; and 4) the replacement dates.

5.1.8 Sources of supplied equipment materials or services must be selected with care.
Only suppliers that have a history of providing identical or similar products or
services which perform satisfactorily in actual use will be used. The suppliers
history shall reflect current capability. If a supplier is being considered whose .
history is not known, a sample of the product will be provided for quality testing.
Ifthe product passes quality inspection then the new supplier can be used.

5.2 Subcontracting Analytical and/or Technical Services

•5.2.2.1 Any required State and/or Federal Agency certifications, validations,
and/or the successful completion of Performance Evaluation samples,
and on-site audits.

5.2.2

5.2.1 In the event subcontracted analytical services are required, the procurement
process shall be-governed by SWL's Small Business Subcontracting Plan. The
plan includes an historical list of small businesses which have performed to
specifications in the past, and the utilization of a source provided by the Small
Business Administration (SBA). The current plan is maintained by the
laboratory's Manager of the ContractslProposals Department.

It is the responsibi,lity of the Manager of ContractslProposals to write a
solicitation which shall include all requirements provided by the Prime Contractor
for whom the subcontracted work will be performed. The requirements of the
solicitation (or Request for Proposal- RFP) may include, but are not limited to the
following:

Typist LLR . Page 20f7



Southwest Laboratorv of Oldahoma. Inc.
Procurement of Mate-rials and Equipment

•• -.,.,.,
~._._.-

G-Series: SWL-GA.. I07
Rev. No.: 1.2 - 10/16/98

The applicable scope of work and quality assurance objectives from the
Prime's requirements of Southwest Laboratory of Oklahoma. In all
cases, Southwest Laboratory must confirm that any subcontracted
analytical/technical firm shall meet or exceed all requirements as
specified by its Prime Contractor.

•

Typist LLR

5.3 Receipt of ordered materials.

5.3.1 Upon receipt of ordered materials, the Requester shall perform the following:

5.3~1.1 Inspect for damages or breakage.

5.3.1.2 Check packing slip versus the item(s) received t~ verify that they match
and are as ordered.

5.3.1.3 Sign and date the packing slip indicating approval to the Purchasing
Offic~ .

5.3.1.4 Sign and date all laboratory reagents.

5.3.2 The Requester IS responsible for verifying upon receipt that the materials
delivered do in fact meet specifications; this check may be based upon visual
inspection of materials and specifications; or may involve actual tests performed
upon them to establish their acceptability.

,

5.3.3 Reagents and chemicals are tested as reagent blanks to show that the levels of
contamination are below levels of concern for the methods they will be used with.
The lot numbers for reagents and chemicals used in the preparation of samples for
analysis will be noted in either the preparation logbook or the Organic Extraction
Solvent Reagent Log (attachment 3).

5.3.4 New measurement devices are calibrated and checked against reference sources
using ASTM or other established tests.

5.3.5 Any items received which could have an impact on the quality of work performed·
(i.e.: reagents, solvents, standards, and gases, or analyticaVtechnical services) and
do not conform to specifications will be returned to the vendor for replacement.
However, if urgent, then atte~pts to upgrade the materials to meet specifications
shall be made through any available means. Discrepancies shall be entered on a
Nonconformance Form (see SWL-GA-I05, "Corrective Actions") and submitted
initially to the Purchasing Officer. Once the Purchasing Officer has either
returned or upgraded the materials, he/she shall forward "Procurement
Nonconformance Forms" (see Attachment 2) to the QA Department for filing and
tracking by the QNQC Officer.

5.3.6 Laboratory reagents obtained from approved commercial vendors shall meet ACS
Standards. SWL shall assure reagents received are labeled showing contents, date
opened and by whom, and where appropriate, expiration date.
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Southwest Laboratory of Oklahoma. Inc.
Procurement of Materials and Equipment

6.0 RECORDS

G-Series: SWL-GA-I07
Rev. No.: 1.2 - 10/16/98

•6.1 'Purchase Requisition Forms shall be maintained by the Purchasing Officer.

6.2 Nonconformance Repons shall be filed in the quality assurance file and tracked by the
. Quality Assurance Officer.

7.0 REFERENCES. None

8.0 ATTACHMENTS

8.1

8.2

8.3

Attachment 1 - Reference 5.1.1

Attachment 2 - Reference 5.3.5

Attachment 3 - Reference 5.3.3

"Purchase Requisition Form"

"Procurement Nonconformance Form"

"Organic Extraction Solvent Reagent Log"

(

9.0 DEFINITIONS

9.1 Terminology

Lots Any items, materials; or goods produced in controlled •
batches for traceability.

Shelve Life The expiration date either assigned by manufacturer or by
lab personnel as produced/received.

Packing Slip Documentation from the Vendor and included with the
shipped package itemizing all items included according to
the Purchase Order issued by the laboratory, including any
back orders (not available at the time of shipment - but
should include the future ship date).

9.2 Acronyms

ASTM "American Society for Testing and Materials", Reference
book..

ACS "American Chemical Society ", organization

•
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."-SoUthWCSl ....aboratory of Oldahom:l, Inc.
Procurcmcnt of Matcrials and E(luipmcnt • •(;-Scdcs: S\\' .,-CA-1U7

He\'. No.: 1.2 - IO/16llJR

,------._------

_Suggested Vendor: ~ _
Address: _

Procurement Fonn (107-ATII.doc) Rev.1.0.oS/19I9t Fonn 10: GA-I07-PURCH.f

PURCHASE REQUISITION

Phone: -.,- _

Fax: _

Contact:

~
"

J
.'

,.
-,

EXPECTED
DELIVERY DATE

BAOK:~~::I~-: Ip.ON :I·';(rli'.)ij@·!·"'ffi:~t'~I"!H'W5 ]

ON. PER II ACTUAL AMOUNT
CS OR PK _ UNIT PRI~ TOTALDESCRIPTION

1I:1,',r!,m..lIT.· ...·
CATALOG
NUMBERQUANTITY

•1M

I I I I II I II I .11 ---

-:,

Date:

TOTAL:TOTAL:

Requested by: _

Department: ---'-

o Replacement Parts 0 New Equipment

o Next Day Air 0 2nd Day Air

Approved by Dept. Mgr: Date: _

TERMS: All orders require approval by Rich Ronan, Rob Harris. or Jack Wright:

CHARGE TO DEPT. (If different than requesting dept.) Approval: Date:

CHECK ONE: 0 Consumable Supplies

SHIP VIA: 0 Standard Delivery

REASON FOR PURCHASE: _

SPECIAL INSTRUCTIONS: --__

Sounmsr LABORATORY OF OKlAHOMA, 'NC•• 1100 W. ALBANY· BROKEN ARROW, OKlAHOMA 1401:Z • OffiCI (f18) 2Jl -28J8 • FAll (918) 2Jl -2J99 IAC02s.mn.Oll

ATTACHMENT 1 - Purchase Requisition Form

Typist LLR Page 5 of7



Southwest Laboratory of Oklahoma. ln~.
Procurement of Materials and Equipment

G-Series: SWL-GA-107
Rev. No.: 1.2 - 10/16/98

NONCONFORMANCE REPORT, SWL·CA.l07
Procurement Form (107-ATT2.pm) Rev.I.O· 05/19197 Form 10: GA·l07·NONCON·F

Documentation of the Receipt .of Nonconforming Materials
Effecting Quality of Work..

fROM:
PURCHASINC
DEPARTMENT

TO:
OAJOC OFfiCER
OA DEPARTMENT

•
Date: ---' _

From:

Dept: _

IITEMS TO BE RETURNED

QUANTITY CATALOG NUMBER

Date Received: _

PO Number: _

PO Date: _

IVENDOR:

DESCRIPTION

•
. REASON FOR RETURN·' •• -

Approved by: _ (Departmer:t Manager)

TO BE COMPLETED BY THE PURCHASING DEPARTMENT

Date: ---------

Invoice #: -'-_

Contact: _

Return Authorization: _

Shipping Address: _

Typist LLR

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 W. ALBA/lIl' • BROUN ARROW, OIUAHOMA 74012 • OffiCI (918) 2H.28'8 • F.u (918) 2'1.2'99

(AC029..on'J..o11

ATTACHMENT 2 - Nonconfo'nnance Report Fonn
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ORGANIC EXTRACTION DEPARTMENT

•I":: • ORGANIC EXTRACTION SOLVENT REAGENT LOG
Ref: SWL-GA-I07 Rev. 1.0
Book TO /I GA-I07·ESL-I

.L c-.;;/,
F:\COMMON\ORGANIcs\OEXTSRL.DOC'X

,r
-L f .......-.:: ~ Reviewed By

PAGE # OF BOOK # 1
TM

LOT
DATE DATE CONTINUED

SOLVENTS/REAGENTS LOT NUMBER LOT LOT NEXT PAGE
STARTED ENDED YES/NO

METHYLENE CHLORIDE

ACETONE I
HEXANE I
CYCLOHEXANE I
ETHER I
ACETONITRILE

BENZENE

TOLUENE

CHLOROBUTANE
,

SUDIUM SULFATE

SODIUM CHLORIDE

SODIUM HYDROXIDE

POTASSIUM CHLORIDE

SILICA GEL

ALUMINA I
SULFURIC ACID

HYDROCHLORIC ACID

I

•

•

Southwest Laboratorv of Oklahoma. Inc.
Procurement of Materials and Equipment

G-Series: SWL-GA-107
Rev. No.: 1.2 - 10/16/98
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ATTACHMENT 3 - Organic Extraction Solvent Reagent Log
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SWLO, INC. I AATS, INC.
Performance and Systems Audits

1.0 PURPOSE AND APPLICATION

G-Series: SWL-GA-I08
Rev. No.: 5.0 - 07121100

2.4e

1.1 .This document gives instruction in preparing, conducting and reporting of Laboratory
Performance and System Audits for Sguthwest Laboratory.

1.2 This procedure is applicable to all procedures,process. and analysis in the Laboratory.
This procedure is not to be limited by the items listed in the checklists.

2.0 RESPONSIBILITIES

2.1 The individual program managers are responsible to correct the deficiencies found by the
audits.

2.2 The Laboratory Manager is responsible to assure that the laboratory is ready for an audit
at any time and assist in the scheduling and any preparation needed.

2.3 The Laboratory Quality Assurance Officer is responsible for scheduling, coordinating
and conducting quarterly system audits, preparing blind performance audits. and
providing the results of the audits. The Laboratory Quality Assurance Officer is also
responsible for reporting the results of the audit to the Laboratory Director with a copy to
the Laboratory Manager.

The Program Managers are responsible for providing the personnel who are needed to
provide the information required during system audits.

3.0 EQUIPMENT REQUIRED - N/A

4.0 PRECAUTIONS - N/A

5.0 PROCEDURE

5.1 Performance Audits - Procedures used to assess the effectiveness of the quality control
system are as follows:

5.1.1 Internal Performance Audits - These are accomplished by the laboratory through
the introduction ofblind Performance Evaluation samples.

5.1.2 External Performance Audits - These are accomplished by the laboratory
through inter-laboratory checks such as:

e
TypistUR

5.1.2.1

5.1.2.2

Participation in various state laboratory evaluations programs.

Participation in a NIST approved PT provider WS, WP, and solid or
soil studies. These P.E. studies are to be analyzed as a typical samples
(no multiple analyses). An attestation statement regarding the
analyses of these P.E.'s will be signed by the Laboratory Director or
QAO as provided by the vendor.

Page 1 of8
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SWLO, INC. I AATS, INC.
Performance and ~ystemsAudits

G-Series: SWL-GA-I08
Rev. No.: 5.0 - 07121100

5.1.2.4

5.1.2.6

5.1.2.5

5.1.2.3 Analysis of split samples, and a comparison of the results with the •
other laboratory.

Participation in the US EPA CLP program. The CLP program
includes quarterly blinds as well as regional case specific blinds..

Participation in the US Army Corps of engineers DERA (Defense
Environmental Restoration Agency) certification program.

Participation in DOE's - INEL MAPEP Performance Evaluation
Program.

5.2 Systemffechnical Audits

5.2.1 Coordinate the time for a system/technical audit with the Laboratory Manager and
Program Managers.

5.2.2 Schedule the areas and procedures so that a complete audit of all the areas and
procedures will be conducted during a calendar year. Any areas that have
discrepancies are to be checked during the next audit time to assure that those
discrepancies have been corrected. (See Attachments 3 & 4 - Audit schedules.)

5.2.3 Schedule and list the procedures or functions that shall be audited for the
particular audit. Provide a copy of the schedule to the Laboratory Manager so
that proper use of technicians' time can be maintained. •

Have a meeting, some days in advance, with the managers whose areas shall be
audited to indicate what shall be expected for this particular audit. The personnel
may then prepare and have the particular audit. The personnel may then prepare
and have the necessary information nearby for a more expeditious audit.

5.2.4 ·For technical audits, review the method versus the SOP. Make sure any
deviations are noted in the Scope and Application of the procedure. For systems
audits, use the SOP as the checklist. .

5.2.5 Using the checklist, perform an audit indicating information on the checklist to
conditions found. (See Attachment 1 or system SOP.)

5.2.5.1

5.2.5.2

If an item of finding, observation, or comment is discovered make
note on the checklist page to document the information.

If a condition that can be considered adversely affecting quality is
discovered, a corrective action form (SWL-GA-l 05) is to be initiated
by the responsible manager. Depending on the severity of the
situation immediate action may be taken to prevent further processing
of data until corrected.

Typist LLR

5.2.5.3

5.2.5.4

If a procedural non-conformance is found, a non-conformance report
. (SWL~GA-l05) is initiated. . •

An Internal Audit Report is produced detailing the findings,
corrective actions (CARs) and/or any non-conformance (NCRs). The
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repons are sent to the Depanment Heads for investigation/follow
ups/corrections.•

SWLO, INC.! AATS, INC.
Performance and Systems Audits

G-Series: SWL-GA-I08
Rev. No.: 5.0 - 07121100

5.2.6

5.2.7

6.0 RECORDS

The Program Managers are to respond ,to the audit repon with corrective action to
be taken. If a method deviation is noted, this deviation will be addressed in the
SOPs Scope and Application. These deviations will be forwarded to reponing to
include in case narratives when applicable.

A follow-up inspection for the items 01 the response shall be conducted shortly
after the corrective action completion with the report to the addresses of the
original audit report. Also as in item 5.2, any areas that have discrepancies are to
be checked during the next audit time to assure that those discrepancies have been
corrected.

6.3.'

•

6.1 Results from Blind Perfonnance Evaluating Samples are to be maintained by the QA
Department .

6.2 Audit checklists are to be completed by the Laboratory Quality Assurance Officer and
maintained in the QA files.

Internal Audit Reports are to, be prepared by the Laboratory Quality Assurance Officer
and maintained in the QA files.

6.4 The response(s) by the Program Managers is/are to be maintained in the QA files.

7.0 REFERENCES

7.1 Applicable Work Area Standard Operating Procedures

7.2 Methodology used in establishing individual Standard Operating Procedures.

8.0 DEFINITIONS

Finding: A procedural nonconfonnance indication that a critical requirement was not
being met or had not been effectively implemented.

Observation: A potential problem, which if left uncorrected, could result in a condition
adverse to quality.

Comment: A laboratory condition, positive, or negative noted during the audit.

NIST: National Institute of Standards and Technology.

PT Provider: Proficiency Testing Provider

WS: Water Supply

WP: Water P.ollution

QAO: Quality Assurance Officer
Typist:,LLR Page 3 of8
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G-Series: SWL-GA-I08
Rev. No.: 5.0 - 07121/00

SWLO. INC. / AATS, INC.
Performance and Systems Audits

DOE: ..~ Depanment of Energy

rNEL: Idaho National Engineering and Environmental Laboratory

MAPEP: Mixed Analyte Perfonnance Evaluation Program

9.0 ATTACHMENTS

• Attachment 1 - Chemistry Test Methods Checklist

• Attachment 2 - Internal Audit Report

• Attachment 3 - Technical" Audit Schedules

• Attachment 4 - System Audit Schedules

TypiSt LLR
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.SWLO, INC. I AATS, INC.
Performance and Systems Audits

ATTACHMENT 1
Chemistry Test Methods Checklist
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.G-Series: SWL-GA-I08
Rev. No.: 5.0 - 07121100
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CHE~lISTRY TI:ST 'tETIIODS .

\OIC: .'.lake enough copacs of Pages ~-lJ 10 asseu eac:il teD maaod in use: a1the tabaralOrv. one memOQ a1 a ume
:n acidition. copy Page • .& 10 assess C3CD chrom.to~pily meltlOQ & P:Il~e IS for C3Cn PBMS Icst method

lESTME"IHOD EVALUAITD; --:-

•
~.10.1.l

5.10.1.1Cc)

5.10.1.1(e)

5.10.1.led)
5.10.1.2(a)

5.10.1.2Cb)

Does the bboralOry ha..-c staDaarQ operaung proc:caUlCS ior ail Chemmry test methoQs
Note: These liocumcnlS may be cqwpmen1 manuais pl'tMcicd by the manuiacrurer

Are COpies oi these SWldarc1 operaung procedures accessible to ail penoaael

Does each standard opcr.lW1g pnx:cdur1: indic:aIC the effective date oi the cioc:umem. revision
namber. &. sipamn: of the apprcmng authority

Does the Iaborauny have an iD-bOUlC mahods manu&! for each aa:rcdilCQ anaJyte or mailod
Note: This manual may consist of copies of publishcc1 or rei'erenccci test methods

Does the Iabol3lOry clearly indicate in its methods manual any modificanoas made 10 the
rciercnc:cd test method ami describe any ch:ID~esor clarificatioas where the rei'erenc:ci
test method is ambiguous or provides insuIficient dew!

Does each test method in the in-house: methods manual include or referena:. where :lppiic::1ble:

5.10.1.:!(b)(l)
S.lO.l.2(b)(%)
5.10.U(b)(3)
5.10.U(b)(4)
5.10.U(b)(5)
5.10.U(b)(6)
5.10.U(b)('7)
5.1o.1.2(b)(8)
S.10.1.2(b)(9)
S.10.U(b)(10)
5.10.U(b)(l1)
5.10.1.2(bleU)
5.10.1.2(b)(13)
5.10.U(b)(14)
S.10.U(b)(1S)
5.10.1.2(b)(16)
5.10.U(b)(l7)
5.1o.U(b)(18)
5.1o.U(b)(U)

, 5.1o.U(b)(2O)
5.1o.U(b)(21)
5.1o.U(b)(2%)
S.lo.U(b)(23)

~.s.4(d)

Idaltification of the test method
~emauaormuri~

MedIad Detection Limit
, Scope" application. including components to be analyzed
SIIalIIIaI"Y of the lest method
DeftDitiou
Ilderfen:aca
Safety
EqaiplllCDt " IIIpplies

Reqaau " IWldards
Sample C011a:tiODo preservation. shipment. & storage
Qaajity coatrol
CaIlbnrioa &. standardization
Prac:edare
Cab"ri°u .

MedIocl performance
PoIbniOD prnanian
D... an ,,.,,~ crileria {or quality coDDtlI~
Cornai~ aaiaDI for OUl-af<aDU'Ol dam
Cmringm;es for handllnl oaI4-eG11tral or uaacceptable dala
W p rat

1IIIa.....
TaIt1a. diagrams. flowcbans. validUioa dau '

Does the labc'liamry's CIIemiwtry dala indicare 1hal the quality coatrol protOcols ill the
tal metbads lDlaual are beial foUawed

•

•D.U Has the Iabarat.ory dDC"'De..ted procedara for dala redaaian (e.g. use of liDcar repCiSiiaa)

COMMENTS;
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-:-EST ~tE1HOD EVALl:A1E):•

•

•

::.lO.SCd)

D.l-Dlal

D.l.6(b)(1)

D.l.6(b)(1)

D.l.6(b)(1)

D.l.6(b)(2)

CO~L\-1ENTS;

S.11.J(a)(2)

COMMENTS;

e'

00 au cenwncrs at prcparcct rcl~ems iii. sta.Ddarc1s have :1 uaique idanifier cSt espiraliaa dale
thalliaks mcsc spcafic :onwncrs oi rcgents $. media to meir pmmauon records

Sate: ~ee pa~es 17.~i fer tiu: rC:ll~ents & st:lIUWUS reawrea for e:1cn test metnod. alonlJ
'Nnn me rcqUU"Cd punucs 6&. sh~elife

Does the laber,uory mam records of C21ibntioa certffic:ucs. tr.lce:1tlllitv to nalioa&! SUJldards 0['
rnea.suremcnL measurc-neal resulu Wlth assoc:t3tcd unc:en:1inues. or corn:latioas of
resuiu for each stanQa;.~ source nc=icd

Note: Tbcsc Standards arc framNELAC 5.9.2

Does the laboratory use aaaiyticaj rugeal gnde matcriais wilen the l'unty of reagems is net
speaficd in the test method

Does the laboratory nOI use rugeau of lesser purity thaD those specified by the test mclhDd

Does the laboratory documeal any checks it makes to verify that the purity of reqeau meetS
the test mcdloci rcquircmcms

Does the quality of ihe laboratory's reageat water meet methodes-pecuic:Q reqwremcnts

Has the laboratory chee.. d samples for proper preservation (e.g. pH. abscncc oime chlorine.
temperature) pn\)r to or during samplc prepar.uion or analysis

Note: Sec pages 38-\0 for holding times. sample comaincrs allowed. &. l'r'CSCtvaUOll
required for each ana1~1e

...: ;.1{ _

...,.
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reST ~lE11iODEVALl:A'TED:

\ IIIC: ~:lC 10ll0\\10g SW1aaI1is for nulla! msuumCOt cWbr.lUOD til. c:lllbJ":1uon \'cruiC3uon :uc :lisa rerCr:~c:a In

'JELAC D.l.JCb)

-.
5.9.4.2.1(a) .

5.9.4.2.Hb)

5.9.4.2.1(c)

5.9.4.2.1(d)

5.9.4.2.1(e)

5.9.4.2.1(0

5.9.4.2.1(1)

5.9.4.2.1(g)

5.9.4.2.1C.g)

5.9.4.%.1(h)

Does the: iaboraanys ten mediad SOP include or refcrence ciewls of the Initial inSlnimCilC
caJibration proceQura

~ote: nus includes c:aicuJations. Intcgra11ons. 6:. ~13lCQ stausucs

Does tile iaboratory retain sufficienl raw data records to penilit f'eCOnSlnlctioD ot" the miuai .
insaumcm c:alibrmoD

Note: E:t3IDples of such data rccards inciudc c::ilibr.luon date. test method.. insuumcnt. analysis
dar.e. C3dl anaiyte name. CODCCDtraUon dr. response. &: c:a1ibr.luOO curve or rcspcmse i3acr

Does tilc iaboratory qUaDliUte sample resulu oniy from tile initial iDSlrumeol calibralioD and
oat from any coDIUWing insuument c:alibr.ltioD venticatioDS

Does tile iaboratory verify all initial iDsuumenl ca.iibntioDS witil a SWldarci obt3iDcd from a
second SOUI'U

Has the iaboramry esl3blished criteria for tbe acccpWlce of an initial instrumcot c:alibr.mOD
Note: Examples include linear regression correWion cocf!ic:ient &. response i3e:tar ¥.RSD

Does tile iaboratory report sampie rcsuits DOl bracketed by initial iDstnment calibration

ItaDdarda as having less c:enaiDty •
Note: Dat! qualifiezs. tlags. aDdIor cxpWwiODS in tile case narratives may be used to compiy

with this staDdard

Is the lowen calibratioa IWldard aboYe the detectioa limit for each anaiyte

Does tile iaborarory perform corrective aelioas if the initial inStrumcnt calibrauoo rcsalts arc
oauide enablished ac:cepwu:e criteria

Docs the laboIallJiY Dot repan sample daIa associated with uuacccpuhle initial i.asumDca1
calibrationl

Note: NELAC StaDdards 5.9.4.2.1(1) et (g) may need 10 be assesscri in cODjunction widI the
Qaa1ily SysIaIIS data audit ;

Do the ca1i1muion staDdards include coacentntioDs at or belo.... regulatory limiU or decisioo
IeftIs

Nt*: 'IbIs StaIId:ad applies ifsuch reguI.irmy com="narioDS arc kDawu by the laboaM'o,
Nt*: 'IbIs StaDdaId docs lUX apply if these rqu1army CODCeu'ratians are below the labln&nays

dnncmmmd d«:tmiemlimils;~. NELAC Studanl5.1(b) mayappIJ
.'

5.9.4.%.1(1)

s"1(b)

Doca the labaaiDJi1 bDe all:liidlllcl.."aiug pma:dwe far detenainiq the a.......at poiau
faresab1isJring die iDiIial iDsuW1&lll c:a1ibratian.. ....... -...•.

DOes the laboraIary use. mini.... at two caaceubauOD points (plus blank) for pab"'iag
aa iIIiIia1 iDsuiiiiltili calibmian

Does the laboIamry NltiD the iDitial iIIsaumenl c:a1ibraDaIl rcquirc::mcDIs c:outaiDcd ill
wed""" tell n:dIodI " rep'''''' (see l'3PS 4142 Cor acccpI3IICI: criIaia at.
tile D1IiiIbe:r ofIIUIdaIdI rcqaind) . . •



.' ~.!.I•.&.2.:

-
:CST ~lEl1IODEVALL:A'IE),

Does the iabaratory verify the vaiuiity of the nuuai c::Wbl':1uon by a cODaiDuiD~ iDnnutlCDa
caJibntioD verificatioD \Io1th cacD anaJ\,ieaJ bateD. pnor tosamp'e aDaiyses. wilenc·.::~
In' :uai insuument e:ulbrauon IS not Penonncd on the ci.1v of anai\'SIS

COMMENTS: List individual auai)1CS aDd spccUic d.eIails where the above NEUe SWldards arc
. DIllbeing fidfiUat '
.,..... .

.'

•

~.9.J.2.:(a)

~.9.J.2.:(b)

5.9.4.2.2(c)

-5.9.4.2.2(d)

5.9.4.2.2(e)

S.9.4.2.2(e)

5.9.4.2.2(e)

5.1(b)

,~

Are the de! 1 of the continwn~ msuument c:ilibrauon venfiCluon procedure. eaJaaialioas. ~
a:..' .Iated stannia mClUlied or referena:a in the test meaDOO SOP

Is the conunumg lnstnm:.:nt calibrauon veMeuon repe:ucd 3t the be~DDiD~ & CDd of each
aaaJyticaJ balCh

Note: Only ODe c:ilibrauon vemicauon anatYStS is required per b3tch ifan inaernaJ SUIldard IS

used

Are the conccnuauons of the conunwng cilibrauon standard nried WIthin the established
caJibnlioDruge

Does the laboramry retain sufficicol raw data records to permit recoDstnJctioD of the c:aminwng
iDstru:mem c:a.libralion verUicarion .

Note: Such records include test mCliloci. insuument. analysis date. name of e:lcn anaiytC.

canccnuauon &. response. ami c:a.libranon curve or response laaor

Has the laboratory established criteria for the accepunce of a continuing insuumcm calibrauon
verification (e.g. relative percent difi"erencc)

Does the laboratory perform corrective amons if the continuing instrument aLibration
verification resWlS are outside established aa:cptutce criteria

Docs the laboratory perform a new initial inJIrumcol calibration if the routine coneaive action
pmc::cdDres fall to produCI. a second coueaative (immediate) ca1ibrauoD 'teriflcatiau
within aa:epWlce criteria

UDder sueD circumsranccs. do additioaal sample analyses DOl occur until a Dew iaitial·ialmuDeDl
calibraDoa is esmblisbrd 8L verified

Note: For samp!e cWa assoc;!U'd with an un,eee;uble calibration verification. the follawing test

rcsWts may be rqxmeQ as qaaiirlCd dala:
• NOD-Cieteca far aua1}Us ill maeiattd samples where the aa:epw:a: critcn:l

far die alorinlljng c:alibmion verificalious are eueeded .....
• Ally test n:su11 far an aaa1yIe that indicatrs esceedeacz of a mlrj__

reaawary limit'or decision ieveL whCll the acccptaDCC c:zDaia far the
mnrinlling ca1ibraIion veri6 cmion for thIl ana1yte is CJ.C ~ ~ ted low

Ally samples withat n:su1Is that cia nat ma:t eitbcrrsf~ above c:riIcria _ ...
reoaalJzed after alll:W iDiDal insuument calibration bas becD e5·ehtishCllt. '
enlneVd. & ~f eplld

Do die JaborarmYs matimng iDmumem calibration verificuions meet die requircmaIa ill
.ululated tcIllDCtbodl " p:p"doas (SCI: paps 43:-44 far ac=pwICC critaP)



~ST ~f:ET'HOO EVALlJAITO:

:.10.2.1Cal
o.l.Je'lI

C.lCal

C.Ub)

C.1Cc)

C.ICd)

Col(e)

Col(e)
D.1.3(a)

C.len

Col

-.
Has the iaboratcry pcriormeci a saaactary demonstration of .mettloci c2DaDiJiry pnor to me

3ca:pWlCC & insutuUOD of this test method
NOle: . These 5WU1aras arc DOl appiicable for rem W1th wiuc:h spikiD~ is DOt aD option ami for

which Quality Centro! sam~jes arc nOI resdily available le.g: pH. roor. temp:ratUre. 6:. .

dissaiwci oxygen J •

Is the quality control umple USCIli for this DemonstraUOD of Clpai)ilirv oOWDea from an
oauide IOQI"Ce

NOle: Ifan outSide source is nOl available. rile iaboraUJry may prepare this sampie with stoe:k
SWIdards tba1 arc prqtared iadepeadealiy from those uscG in insuumem cWlmmOD

Are the anaiyres diluted in a volume ofcleu maIm sufficient to prepare 4 aJiqaou at the
required mahoci WIIpie wiwDe 10 a CODClCDlr.lliOD approximateiy 10 tima the method
staled or laboraUJry~mahod defer: I ian limit

Are al least 4 such aliqaou prqtaftd " aaaIyzcd aa:ardi:Dg to the test mettloci
Nate: These anaiyscs may occur citbel'~ or over a period of days

Does the 1abaraUJry calmllte ttle IDaII rec:aYery in the approprwc rcporung UDltS &. the
swadard deYiation of the popa1ariaa sample (D-I) in the same ~niagUDiIs for each
puameterof interest using all of the ualyDa resahI obtained

Nate: When it is DOt possible to assess mean &. SI3Ddard deviation. such as (or praeJlee-abseJice
" lopritluaic: values. the IahOratory must assess perfOrmance against esr:ablisbt:d &.

, donrmcuted crilcria . __ . •

Are the mean and stUIdard dcvWiaa for each par.IIDCfa' compared to the com:spcmdiag
accepwace criteria lor pra:isiaa " acmracy iD the test mcU10ci (if applicable) or in
labor.wny-geacrated aa::epI3IlCe c:ritaia (if the melbod or analyte is DOD-aaataad)

Does the labomory DOl begin the ualysis of aCID" samples until the acccpWlcc cria:ria are met
(or ail panmecen of interest

When ODe or mare paramer.eJS fail al1east ODe of the accepWICC criteriL docs the aDalyst:
- Locar.e" COI'ftCl the SOUICCof the problem. thea ftPCal Ibe lest for all parameters of

iDIaar. OR
-~me tat far ail parameras tbat failed to IDI:Cl aiu:ria

. Note: Repmed failure from cmplaying the seccmd option above indicates a gcucral prabIaa with
tbe emire m.casurcDeDt sysa:m. and the anaiyst must then pcaform the first optiaa above

Does the 1abcnrmy dOClllDaat in Us QuaIily MaDaai otJaer adeqaate appl"D8dla CD' I 'nl
DeIDaaIInIioIl of Capa.billty ifthe above p1UQiiduae is ... reqaircd by IbD "M'itelN
tal mrthod or regu1aIioa aDd iftbe Iabcmdwy dedi DDt tD pafDl'lllIbe abcM pmc:r.dme

I

c.% Daa me labmarmy use a cen:Ifk:aIiaB a"clII"'M to dna",,"" tbe CGlBpledoa fill ada iaiIial
~ofCapabWty "Ii:.:

Ale c:apics aftbese c:cnificmiaa S'2'rI"e"D raaiDai in the penaaaa rales of each .....
aDployee •COMMENTS: Ifapplicable. list ail anaiyu:s for the above tesl '""had wbae the above StaDdards are DOl bc:iIII IllS.. .



"1 ".

-:=:ST ~,tETI-IOD .':'.::iSESSED.

COMMENTS; Ifapplicable., list aU aaatytCS for the above test mahod where the aboYe StaDdards are Dot beiDg ma.

•

••••

•

~.6.2'cl(" )
~.lO.:.1(b)

~.lO.2.l'CI

~.1U.:.lr C.l

5.10.2.lCd)
D.l.J(a)

5.10.2.1Ce)

5.10.2.1(0

5.10.2.1(0

5.10.2.1(0

5.10.2.1(0

5.10.2.1(c)

5.1(b)

Docs Ute taboratorY ~wrc cODuDued demODSlntlOD oi metDod Den'OnDance Ibv e.ac:i1 Ana1"SI ~t

Ic::zst 0nee ocr \"c:lr I

Docs Ute taboratorv com;llete. r::.:un.. &:. maKe avauabie ior review an appro~nalecenmc:aUOD
natemeDt aocwnenung: e:1cn Demonstr.1uon of uDainiitY (IruUai or conunWn21

Does Ute iaboralon' retaiD ail aJSI., lilled suDponin~data ncc:ssar'\' to reproduce tbe anai~"tic:l1

~iu swnmanzcd. in the Uemonstr.1uon of Upability cnccXlislS

Docs Lilc iabol'3IOry com"iete a demoDstr.luon of capability each time there IS a chan~ U1

iDstrumeDt type. penoDDci. or test method

DoesLilc laboI3I0ry fully document tile achievement of demoDstntioD oj capability
reqWraaenu for each .peciw1jzed work cdl

Note: A work cell is dcfiDcci as a group of anaiystS with spccuicill~'defined tasks that together
pcriorm tile test method'

Note: E3Ch ADai)'st D1USl dcmoDSU3IC ~ilitvfor each aoaiytc &£ lest method (e.g. EPA 3510 &
3540. or EPA 8100 &: 8270): however. under the "wane ceil· conce;lt. demonsuauon of
capability IS not neecicd for each Permuranon or combina11on of l'rc;wauon merbod &
aDaiysis method

i.e. A DemoDSU3Iion oiC,apabilitywhcrc a fi.m Anaiyst extraCtS PAR's by EPA 3510. a second
ADalyst determmes the PAR's by EPA 8270. and each PAH meets acceptaDa: criu:ria for
pra:ision &: accuracy validates tile fi.m Anaiyst for aU PAH sampie preparations by EPA
3.510 (regardless ofdetermiDativc method) and the second Analyst for PAH aDa1vscs by
EPA 8270 (regardless of sample preparation method) (The first Analyst Ill. the second
ADalyst coDSlitute then~ cell- for this example)

Does the laboI3I0ry dcmanmate Ill. document acceptable pcrfODDanr;c through acceptable
coatinuiDg performance checks (e.g laboratory canucl sampies) each time that
membenhip in a work cell changes

Do the Dew memben of the work cell work with e%perienced anaiysu m the specialty area

Does tile laboramry ftpeat • DemOllJUauoa 0( Capability WIth the new worle cell ifthe fim 4
coatinuiDg performance checkl following tile change m personnci produce. failure
many sample balch~ cri=ia

Does tile laboratory repeat a DemoDlCrauoD of Capability if the enure work cell is dwlged or
replaced

Is.tbt: perfOI'1lWlce of the work cdl as a group l.iDkm to the traiAiDg records of the illdiYiduai
wmben ofthe work c:ell

......
Does the laboratory's accepwace criteria for pl"rision & aa:aracy fulfill the reqairaIeaa in

tile mandated~ lDelbod
Nt*: See page 45 for SUCIl DnmUlatiml ofCapao1ility acc:cpi3DCIC c:riceria



o Does Ule 1:1bontorv UIeSS & evaluale all quaiity c:oalrol mea.sures on an oa·t!:ola~ basis
-.

-',

D

iJ.l.Hal

o.l.Ha)

o.l.Ha)

D.l.1Cb)(l)

D.l.1(b)(2)

D.l.l(b)(2)

D.Ll(b)(2)

D.Ll(b)(3)

D.Ll(b)(3)

Docs U1C la.boratorv use euality conuel acc:.elJlUce cntena to deu:rnune the vaHdity of tbe aau:
~ote: .-\a::clJW1CC emcru from method blaW ID.1.1(a» &. Ubamory cenuel~~

- (D.l.1Cb)(1» are the mmimum cntena to be usc:ci to determIne Daten:lcce;nancc

Docs mc ia.boramry anaiyzc method blamu at a ~encv of at least Doe per 5ampie batdl per
mallu type per sampie ennClioa or prepantioa mcUlod

Docs U1C iaboratory inftStipze tbe source of coataminatioa &. take measures to COITeCl.
mjn imi7c. or rUminate the problem:

• Itthe mc:dIod blank conQminatioD exceed•• conce.Dlration greater than .1110 of tbe measured
CGIlce.Dtration ofany sample in the associated~le batch OR

• It the metbod blank conmmjnatioa ncredl the concmtration present m the samptcs Iz. is
grazer tbaIa 1110 of the specified rep!atGry limit

Arc ail SaDllJles a.ssoc:1aICd witil a c:onlUDiaaced blank relJrocC3Sed for an.alySIS or reponed "1m
~ data qaalifying Codes

Does the laboramry anaiyze 311casl ooe labontory cootrol sample (QC Check Sample) per batch
of20 or Iell umpla per IIWrix type per sample enractioa or prepanlion IDC:Ihcd

Note: This StaDdard does DOt appiy to aaa1ytcs for which spiking solutions are not avaiiabk •
(e.g. Total Suspended Solids, Total Dissolved Solids, Taw Volalile Solids. Total Solids.
pH, Color. Odor. Tcwpaanue. Dissolved Oxygen. or Turlridily)

Note: The maDix spike may be used in place of this c:omrol sample as long as the acxqmmce
aircria are as stringcm as for the laboramry comrol sample

Docs the iaboraIOry pcrfarm mura .pika ax a frequency of at least Doe in 20 sampla per matrix 
type per l&llqlle euraaioD or prepandioa memod

Note: This StaDdard does DOt apply to aaa1ytcs tor which spiking solutions arc not available
(e.g. Total SWV"ded Solids. Total Dissolved Solids. TotLt Volaliie Solids. Total Solids.
pH. Color. Odor. Temperamre. Dissoivat Oxygen. or Turbidity)

Does the labommry rotate tbe let Cled umple(.) for-matrix spib:s amGDI client lanqaAa 10 that
various matrix problems may be DOUld aadlor assessed

Does the labor.umy repon poor performuce ill • matris .pike to the client "bOle....."u
IIIed for the spike

Does lbc IaboallDly add IUI1'Dpt.e .......... to all ump&a.1IDdanb. & blankltarall
0I'IIIIic~Ia, mrdMMIJ

HOle: This StaDdud daca DOl appty ifdie sample matrix pn:dndt:s the use ofSIJII'OgDia or wDI:D
a iUliUgaD: is DOC awilable



7E.ST ~iEntOD ASSESSED:e

e·

D.l.1Ib)(~)

D.l.l(b)(~)

D.l.1(b)(4)

D.l.1Cb)(4)

D.l.1Cb)(4)

D.l.2

D.l.2

D.l.%

D.l.2

S-1(b)

s.1(b)

If thc lest mClboc1 docs not spcaiy the spwng compoWlQS. DOCS tilc taboraton' SPike all repon::lote
CDDlpoaeau In the laborato~ coatro' !2mp'e & thc matrix spike

Sote: A repn:scnl311VC numDer 110%) oi the t1SlCQ componcnts may be usca In Ule ~litc In c::1SCS:

• Where ccmponCDts are lncompauble.
Where tile test mcd10d has an extremclv tong list of componentS. OR

-Whc::c the .:omponentS lnlen"ere wuh :lCcur:1te :lSSCSSmentle.~. slmwtanCOusiv spwnl?
.:hi:rci:ute. to:<apnene. &:.PCB's; SlmWWlCOUS1\" spwn~ pnr'lW'\' ammcs It
keIol,CSJ

Do the selected componcnts of c:lch spiking tIUX represent all chemIStries. ciutioa patteras. &
IDUIa

Do the se1cacd componcms of each sptking IIllX include permit-specified anaJ~1es& other client
requested compoaellu

Has the laboratory used aU reponed tompoaellu m the spike 1111XtW'C witbin a 2·yur time
period

Has thc laboratorY ensured that ao one compoaeDt or componcnts dominate the spike mixture

Docs tile laboralOry analyze matm spike duplicates or laboratory d~plicatesat a mjnimum
fr'cquency of oae ia 20 samples per matrix type per sample extractioa or preparatioa
metbod

Does the 1abcmWny documellt its proc:edurc for sdeaiag thc usc of the appropriate type of
daplicale

Is the selected sample for the duplicate rotated amoag clieat samples so that various mmix
problems may be noted and/or addressed

Docs tbe Ja.borar.ory repon poor performaac:c m a duplicate to the clieat wbose sample wu
UJed for the dup1iCa1e

Docs the laborarary's accqIWIce criteria for blaDks. laboratOry c:amrol samples. dnp1irms &.
IIIaIIix spikes falfill tbe reqgircmeau in DWldated ten methods

Note: See pages 46-48 for accqnaDCe aitcria

Docs the labaiarwy fulfill addltiaaai reqairaaasa specified in tbe DWldated test DanaIi or
rep'·tioa

Nate: See paps SO-52 for the additional rcquin:mc:ms swcd in teSt mClhods

.~ ......~ ... ~. .... . . .-• •• I .'. ._._.

e
COMMENTS: List BDa1yIa &. NELAC StaDdards where the above n:quiIaIM:m:s are DOt being fulfilled

..,-
. '.:J

.-



CHEMISTRY ITST ~IE11iOOEVALUA'lED:

D"I.~ Has the laboratory determined the deteetioD limit(s) by the protocol in the manda1ed test
mcehod or applicable reguJatioD

Note: An example is the Method Detection Linut deternunation WIder SOWA &. CWA
Note: If the protoCOl for determLDiDg deteeuon limits is not spccUied. the Jaboratoar must .

still deter'IDiDe tbe~oa limitCI) but according to a proc:cciure that reflects
iDltnJmeat IimitatioDs & iDteDded applicatioD of the test method

Note: The deuiaion limit study is not required for components for which spiking solutions
or quality contrOl samples an: not avalJable (e.g. odor &. temperature)

-.

D.l.~(c)

D.l.4Cd)

_.

D.l.4(e)

D.l.4(e)

S.l(b)

Has the laboratOry initially determiDed the det.eetioD limiu for the compouDdl of interest in
this test method ia • matrix in which there arc DO targetaaaJytes or iateriereaces at
a cona:utration that wouJd impact the rcsuJts

Note: If this is nO( possible. the laboratory must determine these det.eetion limits iD the matrix
of laterest

Docs the laboratOry detenninc detee:tioD limits each time there is a significaDt change in the
test method or iDstnllDeat type

Docs the laboratory iDclude all sample processing Steps 10 the analyticai method in the
determination of the detection limit

Has the laboratory documeDted all procedures used in the determination of the detection limit
Note: nus documentation must include the matrix t)"lJe .

Has the laboratory retained all supporting data used in the determination oCthe detection limit.

Do the laboratory's dctcc:tion limits fulfiU the requiremeDtI of mandated test methodJ or
regu1atioaa (i.e. reliably &. consisr.cnuy below any SDWA Muimum CODtalDinant
LeYds, RcRA ToJ:icity CharaCteristics. CWA efllueDt limitarioDs. or other
CODCCDtration levels upon which regulatory decisions an: based)

Note: Sec page 49 for SOWA Maximum Contaminant Levels &. RCRA Toxicity Charaaeristics
Note: Other regulations (iDcluding swe reguiations) &. permits may contain additional

requirements for ReponiDg Limits. MiDimum Levels. Lower Limits of Detection.
&. other criteria

COMMENTS: List anaJytes for which the above Standards or requirements for measurement sensitivity have not been
fuUillcd

•



• CHEMIS1RYTEST~tETHOD EVALUATED:

:"Cote: TI1CSC Standards appiy oniy to cbromatograpby metbod.

•

•

D.l.7(a)

0.1. ifb)

D.l.7(b)

D.l.7(c)

COMMENTS:

Has the laboratory deveioped & documented aca:ptancc cnlena for retcution time windo,n

Docs the laboratory pcrfonn confirmauons to ,'erify compound identificatioD wheJi positive
resuits arc detected on a sampie from a location that has not been pl"niou.ly tested
by the iaboratory

Note: These contirmalions are perfonned_on pesticides. herbicides. aCId emactables. or other
organic tests. or whcu recommended by the anaiytic:ai test method

Note: Confirmation is not required when the analysis in\'Oives the usc of a mass spc:arometer
Note: Confirmation is required uniess stipuiated in writing by the client

Does the laboratory documcut all confirmations ofcompound identity

Ifa mass spectrOmeter is used. has the iaboratory documentcei accepta~ce criteria for mau
spectnl tuDing



PERFORMANCE-BASED MEASUREMENT SYSTEM TEST MEmODS -.
Sote: in addition to the Standards assessed for each manda1cci. approved. or generaHy-ac:c:ptcd test method. complctc tilc

followmg cbc:ck1ist for each DOD-iodcpcDdently nJidated. Doo-approved. or taboratory-acvctopcd test mctbod

·QlEMISTRY TEST MElHOD EVALUATED (referencel: _

5.10.2(a)(1)

5.10.2(a)(1)

Is the laboratory's test metbod developed undcr the Pcrformance-Based !\1casuremeDt Systcms
(PBMS) approach fully documcolCd &. \"aJidatcd

Does the laboratory make its PBMS test method availablc to tbe clieot &: otber recipieau of the
relevant repons

COMMENI'S: Use this space to records details of the laboralClry~eveloped PBMS Test Method. including the following:
- target aDalytcS. concentration ranges. applicable sample mauiccs & types
• aDalysis teehDique. plus any sample prqmation procedures
• required sample coUc:aion. preservation. &. handling requirements
• reagent purity, preparation. storage, &. shelf-life requirements
• ac:ceptaDCC criteria for calibrations. verifications. accuracy, precision. sensitivity
• imerfcrcnccs affc:eting analyte selectivity &. spcaficity. plus procedures to mininuze them
- equipment It. supplies required
- staDdards required (including traceability to national standards. preparatio~ procedure &. frequency)
• quality comrol proc:cdurcs required. frequeacy, criteria for data ac:c:p~ility

- III)' safety precautiODS required
- dasa caIQ"atioDS.. rc:duaioos. or statistical evaluations needed •
- mabod pcIfonnanc:c c:cnificatiODS for analysts. plus basis for such certification
- mabod validation Procedure. ref'crena:s. It. panicipants

Such information. including the method number reference. must be reponed to the NELAC Board ofDireaors and
may be critical for acceptanee by a Secondary Acaediting Authority

•
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SWLOIA..-\TS
QA DEPT.
rYrE~"lAL AUDIT REPORT
.-\.UDIT DATE: (:6tl1~;O~

.-\.UDITOR:~

DISCUSSION:
An intcmal audit was peIIormed regarding our :maiysis or" Ignimoiiity. The

A.nalytical procedure was com~ared to our Stanciarci Oper:uing Procedure t SVIL-IN-703),
SW-846 Method lOla. anci ASTM procedure D93-97.

-.

FINDINGS:
The analyst (Steve Southard.) expiained the process or" pouring the sam~ie into the

test cup while still cold from storeage into the ignition cup. He was questioned about.
making remarks about samples in plastic containers or containers wi1h.leaks. etc.; he
mentioned that he could write those items into the comments section ofhis log. The flash
was ~hecked at every two degrees F which meets & exceeds the SOP & Method. The p- •
Xylene is used as the calibration standar¢ however. sometimes the sample ignites below
the analyst followed what was ing attachment shows a comparison betWeen the
procedure being performed I our Standard Operating Procedure I and the Method.
Signiii'31t differences are listed. .

~ONf~ONFORMANCE REPORTS NEEDED: - Although it is not spelled out in the
SOP. ~ction snouid be t:lken it7when p-Xylerie checks are outside or" peIIormance listed in
table 1.

CQRREcrIVE AcrIONS NEEDED: - SOP needs to be revised to bring in line with
ASTM procedure D93..

•
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ATIACHMENT 3
Technical Audit Schedules
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Internal -.
Technical Audit Schedule

Month Section(s)
January lnorganics - Wet Chem

February Extractions

March GC/HPLC

April SVOAlDIOXIN

May VOA I AIR

June RAD

July Inorganics - Metals

August Extractions

September GC/HPLC

October SVOAlDioxin •November VOAI AIR

December RAD

•
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ATTACHMENT 4
System Audit Schedules

G-Series: SWL-GA-I08
Rev. No.: 5.0 - 07121100
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SOP SYSTEM

Internal
Systems Audit Schedule

JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC

GA101 DOC CONTROL x
GA132 DATA REPORTING (NON-EPA) X

GA106 ARCHIVAL X

GA131 PROJECT MANAG~MENT x
GA102 INFO SYSTEMS x

GA138 L1MS BACK-UP X

GA139 L1MS MAINTENANCE/MNGMNT X

GA104 TRAINING x
GA107 PROCUREMENT x

GA108 STD TRACEABILITY X

GA127 PREVo MAINTENANCE X

GA111 LAB SAFETY PLAN x x x x x x x x x x x X

GA123 CONTINGENCY PLAN X

·GA130 RESP. PROTECTION PLAN X X X X X X X X X X X X

GA114 HAl WASTE X X X x
GA112 CONTROL CHARTS . x

GA105 CORRECTIVE ACTION X .
GA113 DET. LIMITS X

GA115 SAMPL CUSTODIAN x
GA124 L1MS SMPL REC. X

GA135 SAMPL LOG-IN REVIEW X

GA110 SAMPLE CUSTODY X

GA116 BOTTLE PREP X

GA128 ZONE x x x x x x x x x x x X

GA125 LAB WATER SUPPLY X I

GA120 BALANCE CHECKS X X X X X X X X

GA121 GLASSWARE PREP X X X X p

• •
I

•
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SWLO, INC./ AATS, INC.
Laboratory Documentation of Sample Custody

1.0 PURPOSE AND APPLICATION

G-Series: SWL-GA-110
Rev~ No.: 3.3 - 09/08/00

2.2

•

A critical aspect of sound sample collection and analysis protocols is the maintenance of strict
COC procedures. COC procedures include inventorying and documentation during sample
collection, shipment. and laboratory processing. A sample is considered to be in an individual's
custody if the sample is:· (1) in the physical possession or view 'of the responsible party; (2)
secured to prevent tampering; or (3) placed in a restricted area by the responsible party. The
laboratory is responsible for this documentation of sample custody throughout the handling,
processing, and analysis of samples.

2.0 RESPONSmILITIES

2.1 Sample Custodian

2.1.1 Document that shipments were secured with tamper evident custody seals.

2.1.2 Accept custody of samples and initiate the internal chain of custody
documentation

2.1.3 Oversees the Internal Chain ofCustcidy, making sure that all required information
is accurately documented.

2.1.4 Notifies the Sample Receiving Supervisor and/or Quality Assurance Officerwhen
forms are not being filled out correctly.

Sample Preparation Technicians/Analytical Chemists

Documents acceptance and relinquishing of samples.prior to returning samples to storage.

2.3 Sample Receiving Supervisor/QA Officer

Follows;.;up with any corrective action necessary, upon notification of deficient internal
chain of custody documentation.

3.0 EQUIPMENT

3.1 'LIMS MonitorlKeyboard Access

3.2 Printer (HP Laserjet4 or equivalent)

4.0 PRECAUTIONS

• 5.0

Not applicable.

PROCEDURE

5~1 Sample Label

TypistUR . Page 1 0(14



SWLO, INC. / AATS, INC.
Laboratory Documentation of Sample Custody

G-Series: SWL-GA-110
Rev. No.: 3.3 - 09/08/00

5.1.f Description - Field Sample Label. A label is anached to allSample containers at -.
the time of collection. The label is wrinen in indelible ink and contains the
following information:

5.1.1.1 Sample numberiidentification

5.1.1.2 Date and time collected -

5.1.1.3 Purpose of the sample (analyte and sample group)

5.1.1.4 Source/location and .!ocation of the sample

5.1.1.5 Contract task number and title of project

5.1.1.6 Preservative used (if any)

5.1.1.7 Collector's name or initials

5.1.2 An example of a sample label is presented in Anachment 1.

5.2 Chain of Custody Record - External cac
5.2.1 Description

TypistUR

5.2.1.1

5.2.1.2

Sample custody is initiated with the detailed record keeping by the
field sampling personnel. cac establishes the documentation and
control necessary to identify and trace a sample from sample
collection to final analysis. It includes field sample labeling to prevent
mix-up, tamper evident cUstody seals to preven~ sample tampering,
secure custody, and provide the recorded support information for
potential litigation.

cac forms are used to document the integrity of all samples. To
maintain a record of sample collection, transfer between personnel,
shipment, and receipt by the laboratory, a cac form will be filled out
for each sample set at each sampling location. The cac form will
contain the following information: .

• Sample number (for each sample in shipment)

• Collection date (for each sample shipment)

• Tim~ sample was obtained/or collected

• Number ofcontainers of each sample

• Sample description (environmental matrix)

• Analyses required for each sample

• Shipment number

• Shipping·address of the laboratory

• Date, time and ~ethodof shipment

• Spaces to be signed as custody is transferred.
Pa.e2 of 14
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SWLO. INC. I AATS, INC.
Laboratory Documentation of Sample Custody

G-Series: SWL-GA-110
Rev. No.: 3.3 - 09/08/00

5.2.1.3 The individual in charge ofshipping samples to the laboratory is also
responsible for completing the cac form. This individual will also 
inspect the form for completeness and accuracy.. Any changes made
to the COC form shall be initialed by the person making the change.
An example of the cac form is-presented in Attachment 2.

5.3 Transfer of Custody and Shipment-External

•

•

5.3.1 Samples are to be accompanied by an approved COC record. Wl}en the
possession of samples are transferred, the individual relinquishing the samples
signs and records the date and time on the COC document. The individual
receiving the samples repeats the procedure. This record represents the official
documentation for all transference of the sample custody until samples have
arrived at the laboratory.

5.3.2 If samples are to be split with another laboratory facility or governmental agency,
a separate COC record is prepared for those samples. This COC record indicates
with whom the samples have been split and is appropriately signed and dated with
the time of transfer of splits..

5.4 Laboratory Custody Procedures-Internal

5.4.1 The Sample Control program describes the laboratory custody procedures
associated with sample receipt, storage, preparation, analysis and security.
Sample control is maintained at SWLO through the use of several tracking
systems designed to protect sample integrity. Tracking systems include the use of
laboratory COC procedures and sample analysis requests (in the form of
worksheets), Internal Chain of Custody forms, the Laboratory Information
Management System (LIMS), Laboratory log Books (Extraction, Digestion and
Analytical Run Logs).

5.4.2 Sample Tracking

5.4.2.1 An overview of the sample tracking and Internal Chain of Custody,
(lCOC) procedure to be employed is presented in the Attachment 3
flow diagram. It includes the following components:

• Laboratory COC documentation is initiated by the SC when the
sample is relinquished by the courier.

•
Typist LLR

• After sample shipment arrival, the SC begins sample inspection
and log-in. All samples are inspected: comparisons are made
between the clients' paperwork and that paperwork supplied by the
Project Officer. Anomalies are noted and resolved with the client.

• Suspected Radioactive samples are handled and "screened" by the
Radiation Safety Officer or Designee as per SOP, SWL-RD139 in
the Radiation Control Area.

• Each sample is ~signeda unique SWLO laboratory identification
number, which is cross-coded with the client's identification.

Page30f14
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SWLO, INC. 1AATS, INC.
Laboratory Documentation of Sample Custody

G-Series: SWL-GA-110
Rev. No.: 3.3 - 09/08/00

5.4.2.2

5.4.2.3

Sample identification information is entered mto the computerized •
laboratory database. and the assigned number is used to track
sample locations and status throughout the·analytical process.

The following sample information is recorded into the computerized
laboratory databasesystem:

• Customer and project inf~rmation

• Date of receipt

• Client identification

• Date sampled

• Matrix Type

• Number ofcontainers

• Analytical requirements

• Other pertinent comments

• Radiation Screening results (RAD samples only)

The se logs in samples with the tests and test code information
supplied by the project officer.

5.4.2.4

5.4.2.5

The field eoe document is completed and copies returned to the
appropriate party(s).

After the sample is logged in, an Internal eoe form (see Attachment
4) is generated. A facility transfer sheet (Attachment 5) is completed
for those tests performed at one of our affiliated facilities. Analytical
tests not performed by SWLO/AATS or affiliates (i.e. physical
parameters such as Porosivity, Bulk Density, and Atterburg Limits),
are transferred using an Outside Analytical Services request Form
(Attachment 6).

•

Typist LLR

5.4.2.6

5.4.2.7

5.4.2.8

This IeOe (Attachment 4) documents the movement of the sample
within the laboratory from storage to sample preparation and back to
sample storage.

When all analyses are complete, IeOe documents are filed with
appropriate data in the report file.

Samples that are depleted with the analytical process are recorded on
the depleted bottle log (Attachment 8). The remaining sample
volumes are archived. A monthly archive list is generated from
LIMS (Attachment 7) samples and extracts are moved into Archive
following report generation and stored for approximately 90 days
(lyr. for extracts). Following the archive period, samples/extracts •
are disposed of. Records ofdisposal are maintained on the Sample
Disposal Forms (see SWL-GA-114 Standard Operating Procedure
for Hazardous Waste Management).

Page4ofl4



SWLO. INC. / AATS. INC.
Laboratory Documentation of Sample Custody

. ; ',"r,' ,~:~" •• 1

G-Series: SWL-GA-110
Rev. No.: 3.3 - 09/08/00.'

6.0 RECORDS

5.4.2.9

5.4.2.10

Drum numbers listed on the disposal forms are recorded on the
manifest upon transportation to the waste incinerating company.

In addition to the depleted bottle log and Sample Disposal Forms the
SWLO Sample Disposition Program is used which details where and
when samples are disposed. Attachment 9 shows the screens
available for these records. The program is available on the Sample
Receiving and Hazardous Waste Management Systems. The
responsibility of maintaining these records also lay with the
Hazardous Waste Manager and the Sample Receiving Personnel.

In addition to the internal and external CDC documents. a computer~

generated listing of the sample analysis parameters is used to control
sample flow and facilitate tracking within the laboratory. Each
laboratory unit is given the list of parameters and is responsible for
maintaining sample integrity (holding time), fulfilling COC
requirements, scheduling sample flow. and tracking sample status.

•
All initial paperwork (i.e., Chain of Custody, Sample Log-In Forms: OE-I, cooler Receipt
Forms, etc.

6.1 Field Chain of Custody's are maintained (after sample log-in), in either the reporti_llg
department files, the organic data assembly files or the inorganic data assembly files until
reporting. Originals or copies are sent back to the client with the report.

6.2 Internal Chain of Custody sheets, used by analysts to sign samples in or out, are located
outside the walk-in cooler storage. Upon completion, the Internal COC is incorporated
into the case file.

•

7.0 REFERENCES

Not applicable.

8.0 DEFINITIONS

Not applicable.

9.0 ATIACHMENTS

See the following 8 Attachments.

Typist: LLR PaleS of 14



ATTACHMENT 1
Example Custody Seal for Sample Containers/Coolers·

SWLO. INC. / AATS, INC.
Laboratory Documentation of Sample Custody

. -'.. ,.. -'; -_.._, -~-- _.

G-Series: SWL-GA-II0
Rev. No.: 3.3 - 09/08/00

•
-

~SWLO• ~I
lil CDI

c " (911) 251·2&51
- I' Q,

!J Anatyses

i~SoumWliSI LumtAmRY II)

OF 0iaAH0MA. INc.
(9IIU51·1I58

SITE H~ D.u1l •
~ i 2~

ANALYSIS TNJ!
III . -I ..

! ..
Ql. ~ ""

PJlUUVATrV1I

:i ~

I IIS,aCIA.LTY C1J!.A.NSb CONTA.INSR

!
RemarKs

AG. 3.1-A
&alllpl. 01 Sample I Tag No.

BaIlIe .... (tap) "
SUIpI. Tal (right).

.

emoqBP[O JO~lnM~OS B:USTODV SEAL

Aao~~. S1gnalln
,vas Southwest Uboratory of OkJaJmma

•

•
TypistLLR Pale 6 of 14



•S
W

L
O

,I
N

C
./

A
A

T
S,

IN
C

.
L

ab
or

at
or

y
D

oc
um

en
'ta

ti
on

o
fS

am
pl

e
C

us
to

dy

A
T

IA
C

H
M

E
N

T
2

C
ha

in
of

C
us

to
dy

R
ec

or
d

G
-S

er
ie

s:
SW

L
-G

A
-1

10
R

ev
.

N
o.

:
3.

3
-

09
/0

8/
00

.' •

r-
1

!
...

..-
..

-

•
c:

I
I

I
I

~
!

I
!

a
~

I
i

I
E

I
I

;
>

...

~
~
;
2

...
.

j
-~

~
~
~

~
a>

15
rZ

""
""

-
0

-
I
-

f~
J

'-
:l

0
·
t
~

I~
..

i!
i!

i!

I
I

i
:!

C
D

i.
"

;;I
;;I

;;I
::

.
0

.:
:

=
p
~

~
in

l
-

I
-
-
l
-

.-
...

c::
:
l

:
l

i
~
i
~
~

~t
n

Ii
I

i!
i

i'-<
=-

--
4

r;
r;
~

;
..

.
0

~
0

;f
...,

:;:
w

e
~

!
;:

;~
~!
-<

..
C

I
C

I

!~
~

>
~
'"

~
~

• "
II

:I
~

I
I

I
;;

o
.

m
~

~
~

n
I

I
i
:
i
I
z
~
O

i
-1

0
.:

.'
"

iB
g

c
.

§
B Ii
~

~
I
.
.
-
-
~

I
I

i
~

r
-
-

~
"
i

... J

1
..I

~
i

;:::
:;;; ~ 5

-
l
-

I
E

~ '"
I
-
-
~

i
i

'-

,-
I

I
I

L
.
-
-

~
~

I
I

i
i 2 .. 2 .. .. 0 ~

L
.-

-
-

L
.
-
-
-

'
-
-
-

'
"
"
-

Ty
pi

st
LL

R
'



A'ITACHMENT 3
Chain of Custody Sample Tracking Flow Diagram

SWLO, INC.! AATS, INC.
Laboratory Documentation of Sample Custody
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ATIACHMENT 5
Facility Transfer Sheet

G-Series: SWL-GA-110
Rev. No.: 3.3 - 09/08/00 -.

FACIUTY TRANSFER SHEET (llD-ATTS.wBll SWl~110 RlI't. 3.08122197 BOOK' QA.ll00FACLTRANS

til

,.1FACILITY TRANSFER SHEET ~~~~NC
ANALmCAI. SERVICES REQUEST

Laboratory:

SWL Contact:

~// /'7"7-;/ /SWl SImple
sample~ Matrix

' .. •

s-..",.,.«-y: s.SoIl

CHAlN-OF-CUSTODY:
SL • SIudp W. Watw p. Petloleum 0 • Oilier

Re1iDquiIhed by: Date/TUDe bce:iYed by:

DatelTUDeI by: Recclved for lab by:

---

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 W. AaN« • 8llalIN~.~ 74012. 0ffla(918) 251·2858. fl\ll(918) 251-2599 \saoDl-l09).()21 •
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SWLO. INC. / AATS. INC. G-Series: SWL-GA-110

•

Laboratory Documentation of Sample Custody Rev. No.: 3.3 - 09/08/00
..--------:-__...o.- ~~~:.::.:

::.::~~

AITACHMENT 6
Outside Analytical Services Request

SAMPlE UOMNC
DEPARTMENT

Laboratory:

SWL CoDtact:

I~-Required'~

~ AIdflr Key: S - Sol1

CHAlN-OF-CUSTODY:

SL-Sludge w-w.,., P-PWroIeum O-OIIw

Received by: ,

1700 W. ALwrt • a-.. Auow,~ 74012 • Oma (918) 251.2858. fAIl (918) 251-2599•
TyplstUR

by: I tor lab by:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
ISIlI01I-109341I

Page 11 ort4



~ ...~. ,. ..~ ... "l::-'·'·· ,-_....~ ; .... :~-
~-.-~--::'

SWLO, INC./ AATS, INC.
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ATTACHMENT 7
Archive Record Sheet

G-Series: SWL-GA-110
Rev. No.: 3.3 - 09/08/00

•
SOtJTHWEST LABORATORY OF. OKLAHOMA, mc.

ARCHIVE RECORD SHEET (11().ATT7.WB11 SWl-Gt.-ll0 Rw. 3.0 1Iz:JJ97 BOOK • GA-llll-ARCHRECRD

Page 4

PLES READY TO BB ARc::HIVED ARCBIVB DATE OB-29-97........•..........•..••.... DISPOSAL DATE 11-27-97
• ••••••••••••••••••••••

SAMPLE c:LIBNT DBSCRIPTION MATRIX LOGIN

------- -------- -~- ...---------------- ------ --------
30295.01 AATS-B c:mt19 (CASB,255B6) W 07/25/97
30295.02 AATS-B OlD0 (CASB1255 B6) W 07/25/97
30295.03 AATS-E OlD1 (CASB.255B6) W '07/25/97
30295.04 AATS-B c:N1t23 (c:ASB#255B6) W 07/25/97
30295.05 AATS-E c:N1t24 (c:ASB.255B6) S 07/25/97
30295.06 AATS-B OlD5 (c:ASB.255B6) S 07/25/97
30295.07 AATS-E c:N1t26 (CASB#255B6) S 07/25/97
30295.0B AATS-E c:N1t2B (CASBl255B6) S 07/25/97
30295.09 AATS-E c:N1t29 (CASB,255B6) W 07/25/97
30295.10 AATS-B c:Nlt30 (c:ASB,255B6) W 07/25/97
30295.11 AATS-E c:mt31 *OA/OC W 07/25/97
30295.12 AATS-E CHJt32 (c:ASBI255B6) W 07/25/97
30295.13 AATS-B c:mt33 (c:ASBI255B6) W 07/25/97
30310.01 BPAM'1'137 MJP235 (c:ASB.255B9) S 07/25/97
30310.02 BPAM'1'137 MJP236 (c:ASBI255B9) S 07/25/97
30310.03 BPAM'1'137 MJP237 (c:ASBI255B9) S 07/25/97 •30310.04 BPAM'1'137 MJP23B (c:ASB,255B9) S 07/25/97
30310.05 BPAM'1'137 MJP239 (c:ASB#255B9) S 07/25/97
30310.06 BPAM'1'137 MJP240 (c:ASB#25589) S 07/25/97
30310.07 BPAM'1'137 MJP241 (c:ASBI255B9) S 07/25/97
30310.08 BPAM'1'137 MJP242 *OA/OC S 07/25/97
30310.09 BPAM'1'137 MJP243 (c:ASB.25589) S 07/25/97
30310.10 BPAM'1'137 MJP244 (c:ASB,25589) W 07/25/97
30310.11 BPAM'1'137 MJP322 (c:ASB,255B9) S 07/25/97
30310.12 BPAM'1'137 MJP323 (c:ASB,25589) S 07/25/97
30310.13 BPAM'1'137 MJP324 (c:ASB.25589) S 07/25/97
30310.14 BPAM'1'137 MJP325 (CASB,25589) S 07/25/97
30310.15 BPAM'1'137 MJP326 (CASB,25589) S 07/25/97
30310.16 BPAM'1'137 MJP328 (c:ASB#255B9) S 07/25/97
30310.17 BPAM'1'137 MJP330 (c:ASB'25589) S 07/25/97
30:'~:'.lB BPAMT137 MJP331 (CASB#25589) S 0', /:'3/97

•
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SWLO, INC. 1AATS, INC.
Laboratory Documentation of Sample Custody

ATIACHMENT 8
Depleted Bottle Log

G-Series: SWL-GA-110
Rev. No.: 3.3 - 09/08/00

GENERAL
ADMINlSnAl1VE

.:

I.' SOP_",,"110.~~,p'let:.~~~~e !:.~!I1_CHoon
.._"------------------------------

SOUTIIWEST LABoRATORY OF OKLAHOMA, INC.
1700 WatAlbllly. Brokal Arrow. OK 14012. 0fIice (911)2.51-2858. Fax (911)2.51-2.599
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SWLO, INC./ AATS, INC.
Laboratory Documentation of Sample Custody

ATTACHMENT 9
Sample Disposition Program Window

G-Series: SWL-GA-110
Rev. No.: 3.3 - 09/08/00 --.
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SWLO. INC./ AATS, INC.
Preventive Maintenance

• 1.0

G-Series: SWL-GA-127
Rev. No.: 4.0 - 071031/00

PURPOSE AND APPLICATION. ·Preventive maintenance is defmed as an orderly program or
positive actions for preventing failure of equipment and ensuring that the equipment is operating
with the reliability required for quality results. The actions include specification checks,
calibrating, cleaning, lubricating, reconditioning, adjusting and checking.

2.0 RESPONSIBILITIES

2.1 It is the responsibility of the analyst to ensure that the scheduled preventive maintenance
is conducted.

2.2 It is the responsibility of the analytical supervisors/group-Ieaders/program managers to
see that the analyst is adequately trained in the procedures of preventive maintenance and
to aid the analyst when troubleshooting non-routine problems.

3.0 EQUIPMENT. All analytical instrumentation in the laboratory used in the generation of
analytical results. (See section 5.2 of the Laboratory Quality Assurance Plan, SWL-GA-IOO).

4.0 PRECAUTIONS

.~.

•

5.0

4.1 See precautions in the owner's manuals for each instrument.

4.2 See the Laboratory Safety Plan, SWL-GA-lil.

PROCEDURE

5.1 The laboratory has established the following preventive maintenance program:

5.1.1 Each type of equipment/instrument has a written Standard Operating Procedure
(SOP), which describes the methods for routine inspection, cleaning,
maintenance, testing, calibration, and/or standardization of the equipment.
Instrument operating manuals are kept near the instrument or where analysts have
easy access.

5.1.2 Analysts using the instruments are properly trained and develop trouble-shooting
skills in equipment failure to reduce dependence upon outside servicing agencies.
In complicated cases, the servicing agency or supplier is called to solve the
problem. Instruments which are dGwn, are tagged "out-of-service" (see
Attachment 1), until they are brought back to analytical control. When the return
to analytical control is complete, it is documented in the instrument's
Maintenance Log. . .:

5.1.3 Written equipment records are kept to document all inspection, maintenance,
trouble-shooting, calibration, or modifications. Whenever maintenance is
performed on an instrument, it is properly documented in a preventive
-mmntenance logbook, which is kept near the equipment to monitor the adequacy
of maintenance schedules. The records contain the date (month, day, year),
description ofthe maintenance done, the actual fmdings;the name of the person
doing the maintenance and a statement ofwhether the maintenance operations
were routine, and if those operations followed the written SOP.

Typist L1.R Page 1 of5



5.1.4 Performance criteria is established for judging when data from instrument
performance checks indicate the need to make adjustments in the instrument
operating conditions. .

~.. --:-.::: .• I";;.' _ .-:;;-~~ ....._ • _

SWLO. INC. 1AATS, INC.
Preventive Maintenance

G-Series: SWL-GA-127
Rev. No.: 4.0 - 07/031100-.

5.2 Chromatographic Instruments

5.2.1 Preventive maintenance is done through a daily performance check and
calibration of standards. Parameters such as retention time and response factors
are observed and back-checked with prior operational performance.

5.2.2 In addition. the following are done:

5.2.2.1

5.2.2.2

5.2.2.3

5.2.2.4

5.2.2.5

GC detectors are cleaned whenever performance degradation (i.e.,
calibration criteria are not met, retention time shifts, noisy baseline,
etc.) is observed by the analyst.

Septa are replaced as needed.

Incoming gas drying cartridges are changed whenever the color of the
adsorbent is noticed.

Effluent adsorbent traps are changed as needed.

Columns (GC and HPLC) are checked by performance and operating.
conditions when in use or prior to use.

5.2.2.6

5.2.2.7

Oven performance checked daily prior to use.

Details regarding maintenance of the GC's and HPLC's can be found
in SWL-OP-20l, SWL-OL-103, SWL-OG-114 and SWL-OG-118.

5.3 Gas ChromatographylMass Spectroscopy (GCIMS)

5.3.1 The preventive maintenance includes:

5.3.2 Additional details regarding preventive maintenance can be found in SWL-OV-
IDS, SWL-OD-102, and SWL-OA-103. .

Maintenance Requirements
Clean filters on cooling fans
Check cooling fan for proper operation
Check cool-flow level
Change mechanical pump oil
Clean source and rods
Check power supplies in QEM Box
Clean printer inside and outside
General cleaning of instrument
All items from monthly maintenance schedule

.\. S~nsitivity analysis through BFB and DFTPP tune criteria

Frequency
Monthly
Monthly
Monthly
Every 6 months
As needed
As needed
As needed
As needed
As needed
Every 12-hour clock

•
Typist LLR PagelofS



SWLO, INC. / AATS, INC.
Preventive Maintenanc'e

• 5.4 Atomic Absorption Spectrophotometers/ICP

G-Series: SWL-GA-127
Rev. No.: 4.0 - 071031100

5.4.1 Preventive maintenance is done for atomic absorption through the following
checks:

5.4.1.1

5.4.1.2

5.4.1.3

5.4.1.4

5.4.1.5

,Minimum warm-up period of30 minutes

~lignment of hollow cathode tube to produce the maximum emitted
light to the detector

For flameless AA.. the inert gas flow inside the furnace is optimized to
ensure maximum sensitivity.

Digital readout values obtained for the standard curve of each element
are checked to ensure linearity.

If readings are low, the operator checks the gas flows, burner or cell
alignment. wavelength, slit width. photomultiplier voltage and lamp
intensity prior to analysis

6.0 RECORDS

•

- ....

•
Typist LLR

5.5

6.1

5.4.2 Details on the preventive maintenance for ICP and AA's can be found in SWL
IN-103.

General Laboratory Equipment

5.5.1 Analytical balances of various capacities and operational modes are calibrated
semi-annually by a licensed specialist and officially recorded as verification of
performance. Balances are checked with standard Class i calibration weights
before use.

5.5.2 The pH/specific-ion meters are calibrated before use with a minimum oftwo
standard solutions. All combination pH electrodes will be stored in pH 4 buffer
solutions.

5.5.3 TCLP Extraction Equipment shall be checked' as follows:

• Rotary Extractor-RPM checked monthly (28-32 rpm)

• 'ZHE's-Viton a-rings checked prior to use; replaced if worn and or ZHE has
pressure problems.

• 2L Extraction vessels-check lip for cracks (upon use).

• Teflon Liner on lids-check for (cracks/tears) upon use.

5.5.4 Other inorganic preventive maintenance procedures can be found in SWL-IN-103.

. -' .....

Maintenance documentation is recorded in the Instrument Maintenance Log.

PageJ of 5



. ; -:.
'.- .~: .' ~:-.: . :' •• "~-. ,,::-. ;~'-r- ~~:~~;-~:;·;~:t~~z;:..~~~~·~~.:r~~t~~·:~~~~·.,~ ··:'f.;./..~~:'~~~~T:Y~-:;.' :::- ~~~7f\7'~-:-~~~~ .::~-':"'~~T': '~~" .

. I •. .~

. -
I. '~ .•

-.'~'.~-

SWLO.INC./ AATS, INC.
Preventive Maintenance

G-Series: SWL-GA-127
'Rev. No.: 4.0-071031/00

6.2 Details of these logs can be found in the following standard operating procedures: _ --.
SWL-IN-I03
SWL-OA-104
SWL-OD-I02
SWL-OG-114
SWL-OL-I03
SWL-OP-201
SWL-OV-I02
SWL-OV-I05

Inorganic Preventive Maintenance Schedule
Air Logbook Maintenance
Dioxin Logbook Maintenance

-GC Volatiles Logbook Maintenance
Liquid Chromatography Instrument Maintenance Log
Preventive Maintenance of Gas Chromatographs
Volatile Logbook Maintenance
Purge and Trap Maintenance

7.0 REFERENCES. N/A

.8.0 ATTACHMENTS.

8.1 Equipment Out-of-Order

9.0 DEFINITIONS

9.1 GC Gas Chromatograph

9.2 HPLC High Performance Liquid Chromatograph •

~ ...-

Typist LLR

9.3 ICP Inductively Coupled Argon Plasma

9.4 AA Atomic Absorption

9.5 TeLP Toxicity Characteristic Leaching Procedure

9.6 ZHE Zero Headspace Extractor

•
Page 4 of5
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SWLO, INC./ AATS, INC.
Maintenance Of "Zone" Log Books

G-Series: SWL-GA-128
Rev. No.: 3.2 - 02122/00

1.0 PURPOSE AND APPLICATION - The monitoring of temperatures (refrigerator/ovens)
balances and fume hoods will be conducted daily, equalization tanks will be conducted after each
use. Records will be maintained in a "Zone" logbook.

2.0 RESPONSIBILITIES - The following personnel are responsible in seeing that the Zone
Logbooks are being maintained:

• SVOA - GCIMS (OS) - Harry Borg/Ann Wade
• GC Pesticides (OP) - Drew Cowan/Jeff Cummins
• HPLC (OL) - Jon Barrows
• RMCA (RD) - Kert SurfacelDavid Hayes
• Volatile GCIMS (OV) - Gina Jackson/Janet Williamson
• Organic Extractions (DE) - Desmond Foster/Otto Simpson
• Sample Receiving (SR) -Jason SpriggslDon Willis
• Inorganics/Metals (IN) - Deborah Inman/Susan Turner
• Air/Dioxin (OA/DD) - Jayant Shringarpure/Jim Whitaker
• GC-VOA (OG) - Matt Persons/Bryon Landtroop

The logs will be maintained by designated employees and reviewed by the above
supervisors. An audit check will be done on all new zone log books prior to their release.

3.0 EQUIPMENT - Each zone will have its own logbook which will contain the forms for
monitoring oven/refrigerator/freezer temperatures; balance check; fume hood air flow and D.1.
water checks, and waste equalization tanks. Equalization tanks will be performed only in the
radiation containment and metals areas.

•
4.0 PRECAUTIONS - All monitoring personnel will follow safety precautions as stated in SWL

GA-III, "Laboratory Safety Plan".

5.0 PROCEDURE

5.1 The laboratory is divided into the following zones:

• OS .- SVOA-GCIMS
• Op· - GClPesticides
• RD - Radioactive Materials Control Area (RMCA)
• OV - Voa-GeIMS
• OE - Organic Extractions
• SR -. Sample Receiving
• IN - Wet Chemistry/ Metals

• OA -Air
• OD -Dioxin
• OG -GC·Voa
• OL -HPLC

'.
Typist LLR Page 1 of 15
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6.4.'.
6.5

6.6

6.7

6.8
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SWLO, INC./ AATS, INC. G-Series: SWL-GA-128
Maintenance Of "Zone" Log Books Rev. No.: 3.2 - 02122/00

5.2 ~etails ofhow these logs are to be filled out are maintained in the following SOPs:

5.2.1 SWL-GA-128 - "Maintenance of "ZONE" Log Books"

5.2.2 SWL-GA-120 - "Calibration ofElectronic Balances"

5.2.3 SWL-GA-III - "Laboratory Safety Plan"

5.2.4 SWL-GA-114 - "Hazardous Waste-Management Plan"

.6.0 RECORDS

6.1 - Form GAl28FI "Refrigerator Temperature Record" shall be maintained in a bound zone
logbook in each laboratory area, which requires refrigerator temperature monitoring.

6.2 Form GAl28F2 "Freezer Temperature Record" shall be maintained in a bound zone
logbook in each laboratory area, which requires freezer temperature monitoring.

6.3 Form GAl28F3 "Oven Temperature Record" shall be maintained in a bound zone
logbook in each laboratory area, which requires oven temperature monitoring.

Form GAl28F4 "D.l. Water Conductivity Check" shall be maintained in a bound zone
logbook in each laboratory area, which requires the monitoring ofD.I. water
conductivity.

Form GAl28F5 "Daily Balance Checks" shall be maintained in a bound zone logbook in
each laboratory area, which requires the calibration of balances.

Form GAl28F6 "Fume Hood Daily Flow Check" shall be maintained in a bound zone
logbook in each laboratory area which requires the monitoring of fume hood velocities.

Form GAl28F7 "Equalization Tank Weekly pH Check" shall be maintained in a bound
zone logbook in the metals and radiation materials control area.

Form GAl28F8 "Water Bath Monitoring Record" shall be maintained in a bound zone
logbook in each laboratory area, which requires the monitoring of water bath
temperatures.

6.9 Form GAl28F9 "Sonicator Record" shall be maintained in a bound Zone Log Book in
each laboratory area which requires calibration checks for sonicators.

6.10 Form GAl28FI0 "Sample Receipt Thermometer Calibration Check" shall be maintained
in a bound Zone Log Book for the Sample Receiving Area.

6.11 FormGA128Fll "pH Meter Calibration Log" shall be maintained in a bound Zone Log
Book for Organics Extractions.

6.12 Form GAl28Fl2 "Hotplate Monitoring Log"

Typist LLR PagelortS
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700- REFERENCES-N/A

8.0 ATTACHMENTS

. -. -- -. --;.""':- ;. ~.--""

G-Series: SWL-GA-128'
Rev. No.: 3.2 - 02122/00

-.
8.1 Attachment 1 - Refrigerator Temperature Record, GA128FI.

8.2 A~chment 2 - Freezer Temperature Record, GA128F2.

8.3 Attachment 3 - Oven Temperature Record, GA128F3.

8.4 Attachment 4 - D.I. Water Conductivity Check, GA128F4.

8.5 Attachment 5 - Daily Balance Checks, GA128F5.

8.6 Attachment 6 - Fume Hood Daily Flow Check, GA128F6.

8.7 Attachment 7 - Equalization Tank Weekly pH Check, GA128F7.

8.8 Attachment 8 - Water Bath Monitoring Record, GA128F8.

8.9 Attachment 9 - Sonicator, GA128F9.

8.10 Attachment 10 -' Sample Receipt Thermometer Calibration Check, GAI28FI0.

8.11 Attachment 11 - pH Meter Calibration Log

8.12 Attachment 12 - Hot Plate Monitoring Log

9.0 DEFINITION

• Zone = A defined area of the laboratory.

•

•
TypmLLR Page 3 or15
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ATTACHMENT 1
Refrigerator Temperature Record

Typist LLR

G-Series: SWL-GA-128
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REFRIG: _
MONTII: _

TIlERM.IO: •

-.':'.,

Refrigerator'Temperature Record, sWLGA-128
sOP SWL-GA-128. REV. # 3.0 Book 10: GA-128-ZoneRef-_ FILE 10: GA128F1.doc

GENERAL
ADMINISTRATIVE

CONIROLLIMITS: 2 °C TO 6.0 °C

DATE TIME· ···ANALYST ·TEMP~_': :~,,-WITHIN .. ' ':'." CORRECTIVE ACTION<·..i.:::,:;.::,'.?;·~L;,. .. ...
' .. .;':'~:'-.:~:.::.~;. ::';~...:~< (IF NEEDED) ·::.·•.~·;:;~~:(~~~f;:;f?~~ti'.. . . ,

.... , . ;.o.C/oF·; ~LIMITS 1.:': '. .:....... -' . ...:y .,'". ;.~-:.~:~: .. ~

1 YES NO
2 YES NO
3 YES NO

-.

4 YES NO
5 YES NO
6 YES NO
7 YES NO
8 YES NO
9 YES NO

.

10 YES NO
11 YES NO
12 YES NO
13 YES NO

-' 14 YES NO
·,·15 YES NO
16 YES NO
17 YES NO
18 YES NO
19 YES NO
20 YES NO
21 YES NO
22 YES NO
23 YES NO
24 YES NO
25 YES NO
26 YES NO
27 YES NO
28 YES NO
29 YES NO
30 YES NO
31 YES NO

REPAIRSERVICE: Tobey'sHeating&AC. KmToby. 664-1166
OKRefi~lro • MdntoshSenm • 836-6401

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599
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SWLO, INC./ AATS, INc.
Maintenance or "Zone" Log Books

....~~"7'••.• _.' --.-.:~ •• - •• ,-,:::~:._~~~~•• - •••••.• "

G-Series: SWL-GA-128
Rev. No.: 3.2 - 02122/00

e····

e
TypistUR

ATTACHMENT 2
Freezer Temperature Record

Page S orIS



FREEZ: _

- MONnI: -.
THERM.IO:

" _ •._-~_. - 7 ._. -: •• _ •• -., --_. -.

Freezer'Temperature Record, SWLGA-128

SOP SWL-GA-128. REV. # 3.0 Book 10: GA-128-ZoneFreez-_ FILE 10: GA128F2.doc

GENERAL
ADMINISTRATIVE

CONfROLLIMlTS: -10OC TO -20OC

DATE~ ,..TIME ANALYST' " :;TEMP' . WITHIN,-. ...... CORRECTIVE ACTION _~ ~:.':;', :: ':-"~:

.~:., .': ;.~.> ~..~i~~~,.~·:~-~~~.:, ~'-oC I OF"'"
-' .... '.

' ,:,::. '::; (IF NEEDED) "::":"~~~~!:f;':;i,,j;§~,:')., ...• :: '.- . ~~.

, .. :;;' ...... .-.::. ::.LIMITS 1:. :~r,.· ,.,

1 YES NO
2 YES NO
3 YES NO
4 YES NO
5 YES NO
6 YES NO
7 YES NO
8 YES NO
9

.,
YES NO

10 YES NO
11 YES NO
12 YES NO
13 YES NO

" 14 YES NO
15 YES NO -.

16 YES NO
17 YES NO
18 YES NO
19 YES NO
20 YES NO
21 YES NO
22 YES NO
23 YES NO
24 YES NO
25 YES NO
26 YES NO
27 YES NO
28 YES NO
29 YES NO
30 YES NO
31 YES NO

REPAlRSERVlCE: Tobey's Heating& A.C • KmToby. 664-1166
OKRdi~atiJnCO. McIntoshSenm. 836-6401

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599
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Maintenance or "Zone" Log Books

Typist LLR

ATTACHMENT 3
Oven Temperature Record

G-Series: SWL-GA-128
Rev. No.: 3.2 - 02122/00

Page 6 orIS



OVEN:
MONTH:---·.

lliERM.ID:

·-""",;- .--'- --'.~'

Oven Temperature Record, SWLGA-128

sOP SWL-GA-128. REV. # 3.0 Book 10: GA-128-ZoneOven-_ FILE 10: GA128F3.doc

CONIROLLIMlTS: __oC TO __oC

GENERAL
ADMINISTRATIVE

DATE
. ".'.' .

1

2·

3

4

5
6

7

8

9

10

11

12

13

14

15
16

17
18

19

20
21
22

23
24
25
26
27

28
29
30

.31

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

·YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

REPAIRSERVICE: Tobey'sHeaq&AC. KfnToby. 664-1166
OKRdi~lCX>. Mc:Intn'ihSenUs. 8360f)1

SOUTflWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599
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SWLO, INC./ AATS, INC.
Maintenance or "Zone" Log Books

ATTACHMENT 4
D. I. Water Conductivity Check

Typist LLR

G-Series: SWL-GA-128
Rev. No.: 3.2 - 02122/00
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-..-...,-,,:"~
"

D.I. Water Conductivity Check,SWLGA-128 ~~E~~TIVE
SOP SWL-GA-128 Rev.3.0 Book 10: GA-128-ZoneDl-_ File 10: GA128F4.doc

MON1H:--e

ACCEPTANCE: <1.0 UMBOS/CM

1 ON/OFF

2 ON /OFF

3 ON /OFF
4 ON/OFF

5 ON/OFF
6 ON /OFF
7 ON /OFF

8 ON /OFF

9 ON /OFF

10' ON/OFF

11 ON /OFF

12 ON /OFF

3 ON /OFF

14 ON /OFF

15 ON/OFF
16 ON/OFF
17 ON/OFF

18 ON /OFF

19 ON/OFF

20 ON /OFF

21 ON /OFF

22 ON/OFF

23 ON/OFF
24 ON /OFF

25 ON /OFF
26 ON/OFF,

27 ON/OFF

'28 ON/OFF

29 ON /OFF

30 ON/OFF
31 ON /OFF

TYPIST:U!l

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599
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SWLO, INC. / AATS, INC.
Maintenance Of "Zone" Log Books

Typist LLR

ATTACHMENTS
Daily Balance Checks

G-Series: SWL-GA-128
Rev. No.: 3.2 - 02122/00

Page 8 or15



SOP SWL·GA·128 Rev.3.0 Book 10: GA·128·ZoneBaln· File 10: GAI28FSlU..
vallY Oillall\,,\; ~II' .~, :s W L-l.A-li.O tv1UN 1/

WT. SETUSEL

..'. '('9 PI '). ACC'E'PT"AN'."C"E' .~"':·'·",·v·.··.: •• :.,· _,.: ••"~:: •.,:..•--.' .. ,,;- ('4' PI ""')' -,,'A"'CC'E··PT····T·N·c···E· ~"...,..~·.,.·- ·':-·...,..,.,~·I":·~,...,.--~··_·,..,...~·t·~Mace ," :::"-',:.:.:.".: ::' " ..,;.; ,:.'.:.',;::~ .... :.~ .. ~. a~e., "". 1:"'1 :'~': '.:'.~ .. :' ":'.:;!~;~;:.~\:.<;'-:'~: .....::<'>~'.'.,: ..... ':.~~'.': ···~>·I

<IOOg ± O.Olg, 100 - 200g· ± 0:02g. >200g· ± 0.03g 1.0g· ± O.OOOlg, 10.Og· ± 0.OO02g, 20.0g· ± 0.0092g, >so.og· ± 0.OOO3g

bATE [-----.:AD
AREA

1
2
3
4
5
6
7
8
9
10
11
12
13
J4
15
16
.17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

BA~:Cf~I;~·,::;-:::~~~X~r:i:i·i;~;i,!;·I·!\l~rF·gI:·l)f·.:P.riI:~~;~~~Urjl: ..;),.O::::~~·:(\ij;IH4m~I;'I;;-;i;-i>~::~~,;.;])r~~m;F~!~·O~~~,-~~~~

I

TYPIST:UR
• .. Dal8I1ccs that read to 2 decimal points

SOUTIIWEST LADORATO
1700 West Albany. Droken Arrow, OK 74012

" .. Balances that read 10 4 decimal points.

OKLAIIOMA, INC.
Ice (918) 2SI-28S8. Fax (918) 2SI-2S99
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SWLO, INC./ AATS, INC.
Maintenance Of "Zone" Log Books

ATTACHMENT 6
Fume Hood Daily Flow Check

Typist LLR

G-Series: SWL-GA-128
Rev. No.: 3.2 - 02122/00
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MONTH: __~-.

. .
- . ~.

.DATE.

1

2

3

4

5

6

7

8

9

10
11

12
13

14

15

16

17
18

19

20

21
22
23

24

25
26
27
28
29
30

31

Fume Hood Daily Flow Check, SWLGA-128
SOP SWL-GA-128, Rev. 3.0 Book 10: GA-128-ZoncFumc-3 File 10: GA128F6

ACCEPTANCE: 75-200FPM

.LAB ..' FUME HOOD
,';: 'r' .:"'::; NtJMBER' .

GENERAL
ADMINISTRATIVE

REPAIR SERVICE: Tobey's Heating & AlC • Ken Toby. 664-1166
1YPIST:UR

SOUTHWEST LASORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599
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SWLO, INc. / AATS, INc.
Maintenance Of "Zone" Log Books

. ATTACHMENT 7
Equalization Tan~ Weekly pH Check

Typist LLR

G-8eries: SWL-GA-128
Rev. No.: 3.2 - 02122/00

-.. _~-.

Page IOofl5



>c-z'

DATE:- ':,,;:<LABAREA
1

2
3

4

5

6

7

8

9

10

11

12
13

14

15

16

17

18
19
20
21
22
23
24

25
26
27

28
29
30
31

1YPIST:LLR

ACCEPfANCE: 3-1'

..';.' ::<pH READING';·">. ;',..
.'.~.'..

~ .'-' .":::0'"

GENERAL
ADMINISTRATIVE

_ MONTH: - •

•

•
SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599
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SWLO, INC./ AATS, INC.

.Maintenance or "Zone" Log Books
G-Series: SWL-GA-128

Rev. No.: 3.2 - 02122/00

.-

•

ATTACHMENT 8
Water Bath Monitoring Record

Typ$tLLR Page 11 oftS



, GENERAL
ADMINISTRATIVEWater Bath Monitoring Record,SWLGA-128

SOP SWL·GA-128, REV. # 3.0 Book 10: GA·128-ZoneBalh·_ ' FILE 10: GA128F8.doc
MONTH: _

~~~~_...:.. ........:-=-.:.-rn:,=E:RM:,:,,:ID~:==:;.

CONTROL LIMITS: °C TO-- °C--
DATE TIME- ,ANALYST" :BEG. TEMP END TEMP ,\VITHIN ',,:,;, , CORRECfIVKACTION *-, '..

, ' :. _.•.•... ~.-.:.,.. '

F~:>' '" °CJOF
" ,:,::" 0e', of'' LIMITS? ',~~~"/_;:;\~~::-~,';:, ,:'(IF, NEEriEIj5':~;~?f~:·h':" .~'~-"".;. ..... "

' .. : :; ':;;.: "'.~:'~

1 YES NO
2 YES NO
3 YES NO
4 YES NO
5 YES NO
6 YES NO
7 YES NO
8 YES NO
9 YES NO
10 - YES NO
11 YES NO
12 YES NO
13 YES NO
14 YES NO

,1.5 YES NO •0 YES NO --.

17 YES NO
18 YES NO
19 YES NO
20 YES NO
21 YES NO
22 YES NO
23 YES NO
24 YES NO
25 YES NO
26 YES NO
27 YES NO
28 YES NO
29 YES NO
30 YES NO

,

31 YES NO

REPAlRSERVICE: Tobey'slifabng&A.C. KmToby. 664-1166
OKRdiigoatiwla>. MclntoshSenm. 836-6f)1

•
SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599
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SWLO, INC./ AATS, INC.
Maintenance Of "Zone" Log Books

' ...... -'," ~.

,
~...-t ......,,i, ~ " .

G-Series: SWL-GA-128
Rev. No.: 3.2 - 02122/00

•

,y .

. .

•
Typist LLR

ATTACHMENT 9
Sonicator Record

Page 12 oriS



MONnl: __""","--

. SONICATOR: A, B, C, E •

SONICATOR'RECORD, SWLGA-128
SOP SWL·GA·128. REV. # 3.0 Book 10: GA·128-ZoneSoni-_ FILE 10: GA128F9.doc

CONIROLLIMITS: 17.5 (±3) DIY

GENERAL
ADMINISTRATIVE

..~~~~:' ~:;~:~:::' .:~{~~~r~~~;F,' t~~· ~:~:,~,·.:.:':").:!&~j~~~·::~·>f~~~mt~~<>'~t:{~~S\~~~~~i~
1 YES NO

2 YES NO

3 YES NO

4 YES NO

5 YES NO

6 YES NO

7 YES NO

8 YES NO

9 YES NO

10 YES NO

11 YES NO

12 YES NO

13 YES NO

14 YES NO

15 YES NO

16 YES NO

17 YES NO

18 YES NO

19 YES NO

20 YES NO

21 YES NO

22 YES NO

23 YES NO

24 YES NO

25 YES NO

26 YES NO

27 YES NO

28 YES NO

29 YES NO

30 YES NO

31 YES NO

•
SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599



•
SWLO, INC. I AATS, INC.
Maintenance or "Zone" Log Books

".-' .. - .~:-: ---

G-Series: SWL-GA-128
Rev. No.: 3.2 - 02122/00

•
TypistUR

ATTACHMENT 10
Sample Receipt Thermometer Calibration Check

-.. _--.
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J;::;::;::;:::;::;::;:::r.;:;i """.' ~.', .~~"""",;:: .: .~~~~~::::: "-:;~:.::T - ""-.":''';'(-:- ;7',"•• -. '. ••.. . . " .." (jENERAL .....':"'=

SampleReceiptThennometerCalibration Check, SWLGA-128 ADMINISTRATIVE

SOP SWL-GA-128, REV. # 3.0 Book 10: GA-128-ZoneTherm-_ FILE 10: GA128F10.doc

MONTH: _

-----------.
CONTROL LIMITS: ± 2 .. Degrees C.

1

2
3

4

5
6

7·

8

9

10
11

12
13

14

15

16

17
18

19

20
21
22
23

24

25
26
27

28

29

30
31

•
SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251·2599
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SWLO, INC./ AATS, INC.
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G-Series: SWL-GA-128
Rev. No.: 3.2 - 02122/00

e--

e--
TypistLLR

ATTACHMENT 11
pH Meter Calibration Log

Page 14 orl5



~;::;::;:::::;'. ;::;:"0':;::;::;"1" '.:,":,-.,.:•.-.-~ ~'<:'" - -. , ..

pH Meter Calibration Log, SWLGA-128
sOP SWL·GA·128, REV. # 3.1 Book 10: GA·128-pHMeter-_ FILE 10: GA128F11.doc

"CT'

CONTROL LIMITS: Slope ~ 89.5

GENERAL
ADMINISTRATIVE

MONTH: __--.,;;,.-.

Dat~ \~~:a~~:;t: :~~:a~~:;-!i: L·io~::~iffl:.~;sio·pe~:kJ~;;~:~::.~;:A·':i~~~:*;t~i;;~~~~~~i\i~.fa~tt
1

2

3

4

5

6

7

8

9

10

11

12

14

15

16

17

18

19

20

21

22

23

24

25

26
. 27

28

29

30

.1

SOUTHWEST LABORATORY. OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599
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SWLO, INC./ AATS, INC.
Maintenance Of "Zone" Log Books

Typist LLR

ATTACHMENT 12
Hot Plate Monitoring Log

G-Series: SWL-GA-128
Rev. No.: 3.2 - 02122/00
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HOT PLATE MONITORING LOG
SOP SWL-GA-128. REV. 3.2 BOOK 1.0.: GA·128-Z0NEHP F1~ 1.0.: GA128F12 •

1

5

2

6

FOR THE MONTH OF:

3

7

4

8

9 10 11 12

•
1
2
3
4
5
6
7
8
9

10
11
·12

TEMP (degrees C) TEMP (degrees C) TEMP (degrees C) TEMP (degrees C)
HOTPLATE HOTPLATE HOTPLATE HOTPLATE ANALYST DATE

#1 #2 #3 #4

Southwest Laboratory of Oklahoma, Inc. I American Technical & Analytical Services, Inc.
1700 W. Albany * Broken Arrow, Oklahoma 74011 * (918) 251-2858 •
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S'VLO, INC. iAATS,INC.
Inorganic.Data P2ckage Assembly -

• l.0

I-Series: SWL-IN-I02
Rev. No.: 3.2 - 04/07/00

PURPOSE AND APPLICATION.

1.1 The purpose of this Standard Operating Procedure is to describe the necessary forms and
data required for an EPA CLP Package and a CLP-Like Package for non-EPA clients.
The SOP will describe how the infonnation on the fonns is to be filled out and the proper
order assemblage of the data package.

1.2 This procedure is applicable to all EPA CLP packages and CLP-Like packages for non
EPA clients.

2.4•

2.0 RESPONSIBILITIES.

2.1 It is the responsibility of the Inorganic Data Clerk to designate samples for a Sample
Delivery Group (SDG) for EPA samples received at the laboratory. The Inorganic Data
Clerk also has the responsibilities of SDG Cover Sheet maintenance and delivery,
maintaining complete SDG File (CSF), data package assembly and pagination.

2.2 The responsibility for designating samples for a SDG for non-EPA samples belongs' to
the Project Officer. They also have the responsibility of notifying the laboratory that a
CLP-like data package is required for the SDG.

2.3 The Inorganic Program Manager or his designee is responsible for receiving all data
packages for correctness and completeness.

The QAlQC officer is responsible for rec;eiving 10% of all non-EPA data packages-for
completeness.

2.5 The Sample Custodian is responsible for filling out the DC fonn or Cooler
Receipt/Sample Login Sheet.

3.0 EQillPMENT

3.1 Software

3.l.1-Ward Scientific, EDRlCLP Report Program, Version 3.19.

. 3.2 Hardware

3.2.1 PC-486 or 586 Intel based processors.

3.2.2 HP LaserJet Printer

3.2.3 Numbering Machine

3.2.4 _ Copier

4.0 PRECAUTIONS. Failure to comply with this SOP could result.in liquidated damage penalties.
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5.0 PROCEDURE •5.1 Required Fonns

5.l.1 Figures 1 through 18 show the required fonns to be included in a data package for
EPA. Fonns for CLP-like packages are identical with the exception that
references to U.S.E.P.A. and SOW numbers are removed from the fonns. As can
be seen, six pieces of infonnation are common to the header sections of each data
reporting fonn.

5.1.1.1 Lab Name: -Southwest Laboratory of Oklahoma, Inc.

'5.1.1.2 Contract: The number of the EPA contract under which the
analyses is perfonned. For CLP-like packages, the
client name is placed here.

5.1.1.3 Lab Code: SWOK

5.1.1.4 Case Number:' The EPA assigned case number associated with the
samples, and reported on the Traffic Report.

5.1.1.5 SAS Number: The EPA assigned case number for analyses
perfonned under Special Analytical Services.

; 5.1.1.6 SDG Number: .Sample Delivery Group number. •5.1.2 Cover Page. This fonn is used to list client sample numbers in alphanumeric
order analyzed within the Sample Delivery Group. It also cross-references the

_.
sample number with the laboratory ID. The infonnation required to fill out this
fonn is:

5.1.2.1 Header Information discussed in Section 5.1.1

5.1.2.2 The "SOW No." indicates the Statement of Work (SOW) version
under which analyses in the data package have been performed.

5.1.2.3 Enter the client Sample Number, including the duplicates and spikes
of every sample analyzed within the SDG. Spikes must contain a "s"
suffix and duplicates a "D" suffix. List the samples in ascending

.alphanumeric order.

5.1.2.4 Enter the Lab Sample ID for each client Sample Number up to ten
spaces may be used for the Lab Sample ID.

5.1.2.5 Enter "Yes" or "No" in answer to each of the two questions
concerningICP corrections. The third question must b.e answered
with a "Yes" or "No", if the answer to the second question is "Yes".

.And if the answer to the second question is "No", then the third
( question should be left blank. •. Typist LLR Page 2 of28
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•
5.1.2.6

5.1.2.7

Under "Comments" enter any statements relevant to the analyses
performed under the SDO as a whole.

Each cover page must be signed and dated by the Laboratory Manager
or the Manager's assistant.

5.1.3 Inorganic Analysis Data Sheet (Form 1). This form'is used to tabulate and report
sample analysis results for targetanalytes.

•

5.1.3.1

5.1.3.2

5.1.3.3

5.1.3.4

5.1.3.5

5.1.3.6

5.1.3.7

Header information is discussed in Section 5.1.1.

Client Sample Number is entered into the triple-space box in the
upper right hand corner and entered on the middle line.

For "Matrix" enter "Soil" for soil/sediment samples and enter
"Water" for water samples.

, '

For "Level" enter the determination of concentration level, "Low" or
"Med".

"Date Received" is the date of sample receipt at the laboratory.,

The results for the "% solids" will be entered here to one decimal
place. If the percent solids is not required because the sample is fully
aqueous or less than 1% solids a "O~' will be entered.

Under "Concentration Units" enter UGIL for water or MG/KG for
soils. Entering MG/KG means "mg/kg dry weight" on this form.

,.'."

Typist LLR

5.1.3.8 Under the column labeled "concentration" enter for each analyte the
value of the result if the concentration is greater than or equal to the
Instrument or Method Detection Limit. If the concentration is less
than the Instrument or Method Detection Limit enter the Instrument
or Method Detection Lirriit for the analyte corrected for any dilutions.
Analytical results must be reported to two significant figures if the '
result values less than 10, to three significant figures if the result is
greater than or equal to 10.

5.1.3.9 Under-:'C" (Concentration )enter a "B" if the reported value, is less
than the Contract Required Detection Limit (CRDL) or Practical
Quantitation Limit (PQL) but greater than the Instrument or Method
Detection Limit. If the analyte was analyzed for but not detected,
then a "U" must be entered. If the reported value is greater than or
equal to the CRDL or PQL, then this column should be left blank.

5.1.3.10 The "Q" qualifier column has specific entries, which follow below.

E = The reported value is estimated because of the presence of
interference. An explanatory note is included in the comments
in the Case Narrative if the problem applies to all samples or on
the specific Form I ifit is an isolated problem.

Page 3 of28



M = Duplicate injection precision not met.

N = Spiked sample recovery not within control limits.

S = The reported value was determined by the Method of Standard
Additions (MSA).

SWLO, INC. / AATS,INC.
Inorganic Data Package Assembly

I-Series: SWL-IN-I02
Rev. No.: 3.2 - 04/07/00

•
W = Post-digestion spike for Furnace AA analysis is out of control

limits (85-115%), while sample absorbance is less than 50% of
spike absorbance.

* = Duplicate analysis not within control limits..

+ = Correlation coefficient for the MSA is less than 0.995.

5.1.3.11 For the "M" (method) field enter either:

"P" for ICP

"A" for Flame AA

"AS"for Semi-Automated Spectrophotometric Cyanide.

"AV" for Automated Cold Vapor AA

"F" for Furnace AA

"NR" if this analyte is riot required to be analyzed.

5.1.3.12 A brief physical description of the sample, both before and after
digestion, must be reported. For water samples, report color, texture
and artifacts. If artifacts are present, then enter "Yes" in the artifact
field and describe the artifacts in the Comments field. If artifacts are
not present, then leave this field blank.

5.1.4. Initial and Continuing Calibration Verification (Form 2A). This form is used to
~eport analyte recoveries from calibrated solutions.

•

Typist LLR

5.1.4.1 .

5.1.4.2

5.1.4.3

Complete the header information as discussed in Section 5.1,1.

Enter both the soUrces for the Initial and continuing calibration
Standards. Maximum of 12 spaces is allowed. Enter "EPA-LV" to
indicate solutionS received from EPA EMSL .Las Vegas. If other·
sources were used, enter sufficient information in ·the available spaces
to identify the manufacturer and the solution used.

Under "Initial Calibration True" enter the value in ug/l (to one
decimal place of the concentration of each analyte in the Initial
Calibration Verification Solution. .
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•
, 5.1.4.4 Under "Initial Calibration Found" enter the value in ug/l, (to two

decimal places) of the concentration of each analyte measured in the
Initial calibration Verification Solution.

5.1.4.5' Under "Initial Calibration % R" enter the percent recovery (to one
decimal place) computed by the following equation:

Where:

Found (ICV)

True (ICV)
X 100

•
5.1.4.6

5.1.4.7

5.1.4.8

5.1.4.9

True (ICV) = True concentration of the analyte in the Initial
Calibration Verification Solution

Found (ICV)= The Found Concentration of the analyte in the
Initial Calibration Verification Solution.

Under "Continuing Calibration True" enter the value in ugll (to one.
decimal place) of the concentration of each analyte in the Continuing
Calibration Verification Solution.

Under "Continuing Calibration Found" enter the value in ugll (to two
decimal places) of the concentration of each anaiyte measured in the
Continuing Calibration Verification Solution.

Under "Continuing Calibration % R", enter the percent Recovery (to
one decimal place) computed by the above equation.

Under "M" enter the method used or "NR" if the analyte was not
required.

5.1.5 CRDL Standard for AA and ICP (Form 2B). This form is used to report analyte
recoveries from analyses of the CRDL standards forAA, ICP, and CV.

'.
Typist LLR

5~1.5.1

5.1.5.2

5.1.5.3

5.1.5.4

Complete the header information as discussed in Section 5.1.1.

Enter the AA CRDL or PQL Standard Source and the ICP CRDL or
PQL Standard Source.

Under "CRDL" Standard for AATrue" and "CRDL Standard for ICP
True" enter the value in ugll (to one decimal place) of the
concentration of each analyte in the CRDL Standard Solution.

Under "CRDL Standard for AA Found" enter the value in the ug/l (to
two decimal places) of the concentration of the analyte measured in
the CRDL Standard Solution.
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5.1.5.5

5.1.5.6

5.1.5.7

5.1.5.8

Under "CRDL Standard for AA % R" enter the percent Recovery to
one decimal place.

Under "CRDL" Standard for ICP Initial Found" enter the value in ug/l
(to two decimal places) of the concentration of each element
measured in the CRDL Standard Solution analyzed at the beginning
of the run. .-

Under "CRDL Standard for ICP Final Found" enter the value in ug/l
(to two decimal places) of the concentration of each element
measured in the CRDL standard Solution analyzed at the end of the
run.

Under "CRDL Standard for ICP Initial % R" and "Final % R" enter
the percent Recoveries to one decimal place.

•

5.1.6 Blanks (Form 3). This form is used to report concentrations found in the Initial
Calibration Blank, Continuing Calibration Blanks, and the Preparation Blank..

5.1.6.1

5.1.6.2

5.1.6.3

5.1.6.4

Typist LLR

5.1.6.5

5.1.6.6

5.1.6.8

5.1.6.9

Enter the appropriate qualifier as discussed in Section 5.1.3.9 in the
"c" qualifier column.

Under "Continuing Calibration Blank" enter the concentration in ug/l
(to one decimal place) of the ContinuingCalibration Blanks using the
same criteria as the Initial Calibration Blank.

Enter the appropriate qualifier as discussed in Section 5.1.3.9 in the
"c" qualifier columns.

Under "Preparation Blank" enter the concentration in ug/l (to one
decimal place) for a water blank or in mg/kg (up to three decimal
places) for a soil blank. Enter the concentration of each analyte
measured above the IDL or MDL or below the negative value of the
IDL orMDL.

Under the "c" qualifier field enter "B" if the absolute value of the
analyte concentration is less than the CRDL or PQL but greater than
or equal to the IDL or MDL. Enter "u" if the absolute value of the
analyte in the blank is less than the IDL or MDL.
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•
5.1.6.10 Under "M" enter the method used.

5.1.7 rcp Interference Check Sample (Form 4). This form is used to report Interference
Check Sample (ICS) results for each ICP instrument used in Sample Delivery
Group.

5.1.7.1

5.1.7.2

Complete the header information as discussed in Section 5.1.1.

For "ICP ID Number" enter TJA61E to identify the Thermal-Jarrell
Ash ICP. If additional ICP's are added in the future they will be
given their own unique ID.

• TJA ETI for Thermal-Jarrell Ash Trace 1

• TJAET2 for Thermal-Jarrell Ash Trace 2

5.1.7.3 For "ICS Source" enter the Standard Source.

5.1.7.4 ' Under "True Sol A" enter the true concentration in ugll (to the nearest
whole number) of each analyte present in Solution A.

5.1.7.5 Under "True Sol. AB" enter the true concentration in ug/l (to the
nearest whole number) of each analyte present in Solution AB.

•
5.1.7.6

5.1.7.7'

5.1.7.8

Under "Initial Found Sol. A." and "Final Found Sol. A", enter the
concentration ug/l (to the nearest whole number) of each analyte
found in the. initial and fmal analysis of Solution A respectivel~.

Under "Initial Found So. AB" and "Final Found So. AB" enter the
concentration in ug/l (to one decimal place) of each analyte found in
the initial and final analysis of solution AB, respectively.

Under "Initial found % R" and "Final Found % R" enter the
respective percent recoveries to one decimal place.

5.1.8 Spike Sample Recovery (Form 5A). This form is used to report the results from
, the pre-digested matrix spike.

Typist LLR

5.1.8.1

5.'1.8.Z

5.1.8.3

5.1.8.4

Complete the header information as discussed, in section 5.1.1.

Indicate the appropriate matrix, level and concentration units as those
used for the sample on Form L

In the "EPA Sample No." Box, enter the client sample number (11
places maximum) of the sample from which the spike results on this
form were obtained.

Under "Control Limits % R" enter "75-125" if the spike added value
was greater than or equal to one fourth of the sample result.
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5.1.8.5 Under "Spiked Sample Result (SSR)" enter the measured value (up to
four decimal places), in appropriate units, for each analyte in the •
matrix spike sample. Enter any appropriate qualifier to the "c"
qualifier column immediately following the "Spiked Sample Result
(SSR)" column. "

5.1.8.6 Under "Sample ResulC(SR)" enter the measured value (up to four
decimal places) for each required analyte in the sample n which the
matrix spike was performed. Enter any appropriate qualifier to the
"c" qualifier column immediately following the "Sample Result
(SR)"..

5.1.8.7 Under "Spike Added (SA)" enter the value (to one decimal place) for
the concentration of each analyte added to the sample.

5.1.8.8 Under "% R" enter the percent recovery (to one decimal place)
. computed by the following formula:

%R=
"(SSR- SR)

SA
X 100

5.1.8.9

. The % R must be reported whether it is negative, positive or zero. A
value of zero must be used for calculating % R for the SSR or SR if
the analyte value is less than the IDL or MDL.

The same concentration units must be used for spiked sample results,
non-spiked results, and spike added sample results.

5.1.8.10 Under "Q" enter "N" if the Spike recovery is out of the control limits
(75-125) and the Spike added (SA) is greater than or equal to one
fourth of the Sample Result (SR).

5.1.8.11 Under "M", enter the method used or enter "NR" if the an~l1yte is not
required in the spike.

5.1.8.12 If different samples are used for spike sample analysis of different
analytes, a separate Form must be submitted for each sample used.

5.1.9. Post Digest Sample Recovery (Form 5B). This form is used to report results for
the post-digest spike recovery, whIch is based upon the addition of a known
quantity of analyte to an aliquot of the digested sample.·

•

Typist LLR

5.1.9.1

5.1.9.2

5.1.9.3

.Complete the header information as discussed in Section 5.1.1.

In the "EPA Sample No." Box enterthe client Sample number (11 ""
spaces maximum) of the sample from Which the spike results on this
form were obtained.

The "Control Limits % R" and "Q" field are left blank.
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5.1.9.4

•

•

.'.
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Under "Spike Sample Result (SSR)" enter the measured value in ug/l
(to two decimal places) for each analyte in the post-digestion spike.
Enter any appropriate qualifier to the "c" qualifier column.

5.1.9.5 Under "Sample Result (SR)" enter the measured value in ug/l (to two
decimal places) for the concentration of each analyte in the sample on
which the spike was perfonned. Enter any appropriate qualifier to the
"e" qualifier colwrtn.

5.1.9.6 Under "Spike Added (SA)" enter the value in ug/l (to one decimal
place) for each analyte added to the sample. . .

5.1.9.7 Under "% R", enter the value (to one decimal point) of the percent
recovery using the same equation as in Section 5.1.8.8. The % R .
must be reported, whether it is negative, positive or zero. A Value of
zero is used for SSR or SR if the analyte value is less than the IDL or
MDL.

5.1.9.8 Under'''M'', enter the method used or enter "NR" if the spike was not
, required. '

5.1.10 Duplicates (Fonn 6). This fonn is used to report results of duplicate analyses.
Duplicate analyses are required for all analytes including % solids. .

5.1.10.1 Complete the header infonnation as discussed in Section 5.1.1.

5.1.10.2 Indicate the appropriate matrix, level and concentration units.

5.1.10.3 In the "EPA Sample No." box, enter the client Sample Number (11
spaces maximum) of the sample used for duplicate analyses.

5.1.10.4 Under "Control Limits" enter the CRDL or PQL (in appropriate units)
for the analyte if the sample or duplicate values were less than 5X
CRDL or PQL. Ifnot, leave the field empty.

5.1.10.5 Under "Sample (S)" enter the measured value (up to four decimal
places) for the original sample. Enter an appropriate qualifier to the
"c" qualifier column immediately after the "Sample (S)" column.

5.1.10.6 Under "Duplicate (D)" enter the measured value (up to four decimal
places) for each analyte in the Duplicate Sample. Enter any
appropriate qualifier to the "c" columri immediately following the
"Duplicate (D)" column.

5.1.10.7 Under "RPD" enter the absolute value (to one decimal place) ofthe
relative percent differenc'e for all analytes detected above the IDL or

'MDL in either the sample or the duplicate, using the following
fonnula:

Page 9 of28



S\VLO, INC. 1AATS,INC.
Inorganic Data Package Assembly

RPD=
S-D

(S + D) 12
X 100

I-Series: SWL-IN-I02
Rev. No.: 3.2 - 04/07/00

•
A value ofzero must be used or S or D if the concentration is less
than the IDL or MDL in either one. If the concentration is less than
the IDL or MDL in both S and D, leave"the RPD field empty.

5.1.10.8 Under "Q". enter "*" if the duplicate analysis for the analyte is out of
control. If both the sample and duplicate values are greater than 5 X
CRDL or PQL, then the RPD must be less than or equal to 20% to be
in control. If either sample or duplicate values are less than or equal
to 5 X the CRDL or PQL, then the absolute difference between the
two values must be less thari the CRDL or PQL to be in control. If
both the values are below the CRDL or PQL, then no control limit is
applicable.

5.1.10.9 Under "M" enter the method used.

5.1.11 Laboratory Control Sample (Form 7)

5.1.11.1 This formis'used to report results for the solid and aqueous
Laboratory Control Samples.

5.1.11.2 Complete the header information as discussed in Section 5.1.1.

5.1.11.3 For the Solid LCS Source enter the Standard Source. •

'.

Typist LLR

5.1.11.4

5.1.11.5

5.1.11.6

5.1.11.7

5.1.11.8

5.1.11.9

5.1.11.10

Under "Aqueous True" enter the value in ug/l (to one decimal place)
of the concentration of each analyte in the Aqueous LCS Standard
Source.

Under "Aqueous Found" enter the measured concentration in ug/l (to
two decimal places) of each analyte.

Under "Aqueous % R" enter the value of the percent recovery.

Under "Solid True" enter the value in mg/kg (to one decimal place) of
the concentration of each an~lyte in the Solid LCS Source.

Under "Solid Found" enter the measured value in mg/kg (to one
decimal place) of each analyte. .

. Under "c" enter "B" or "U" or leave empty, to describe the found
value of the solidtCS as explained in Section 5.1.3.9.

Under "Limits" enter the lower limit in mg/kg (to one decimal place) .
in the left column, and the upper limit in mg/kg (to one decimal
place) in the right hand column.
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5.1.11.11 Under "Solid % R" enter the value of the percent recovery (to one
decimal place).

5.1.12 Standard Addition Results (Form 9)

5.1.12.1 This form is used to' report the results of samples analyzed using the
Method of Standard Additions (MSA) for furnace AA analysis.

5.1.12.2 Complete the header information as discussed in Section 5.1.1.

5.1.12.3 Under "EPA Sample No." enter the client Sample Numbers (11
spaces maximum) of all analytical samples analyzed using MSA.
This ineludes reruns by MSA (if the first MSA was out' of control).

5.1.12.4 Under "AN" enter the chemical symbol for each analyte for which
MSA was required. The analyte must be in Alphanumeric order per
analyte.

Under "Dil" enter the dilution factor used to obtain the ABS values on
this form. Enter "1" ifno dilution was necessary.

Under "0 ADD ABS" enter the measured value in absorbance units'.
or ug/l for the analyte before addition is performed.

Under "1 ADD CON" enter the concentration of the first addition to
the sample analyzed by MSA.

Under "1 ADD ABS", enter the measured value of the sample
.solution spiked with the first addition.

Under "2 ADD CON", enter the concentration of the second addition
to the sample analyzed by MSA.

Under "2 ADD ABS", enter the measured value of the sample
solution spiked with the second addition.

Under "3 ADD", enter the concentration of the third addition to the
.sample analyzed by MSA. .

Under "3 ADD ABS" enter the measured value of the sample solution
spiked with the third addition.

Under "Final Cone.", ent~r the final analyte concentration in ug/l (to
one decimal place) in the sample as determined by MSA.

Under "r" enter the correlation coefficient (up to four decimal places)
that is obtained from the least squares regression line.

5.1.12.15 Under "Q" enter "+" ifr is less than 0.995.

5.1.13 ICP Serial Dilution (Form 9)
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5.1.13.1 This form is used to report results for ICP serial dilution.

5.1.13.2 Complete, the header infonnation as discussed in Section 5.1.1.

5.1.13.3 In the "EPA Sample No." Box, enter the client Sample Number of the
sample for which serial dilution analysis results on this fonn were
obtained.

swto, INC~ /AATS, INC.- ".
Inorganic Data Package Assembly

. '.).-' ..,
I-Series: SWL-IN-102

Rev. No.: 3.2 - 04/07/00

•
5.1.13.4 Under "Initial Sample Result (1)", enter the measured value in ug/l

(up to two decimal places) for each analyte in the undiluted sample on
which a 5 X dilution was perfonned. The initial Sample
Concentration for analyte does not have to equal the value for that
analyte reported on Form I for that sample. It is the value of the
analyte concentration (uncorrected for dilution) that is within the
linear range of the instrument.

5.1.13.5 Enter any appropriate qualifier to the "c" qualifier column
immediately following the "Initial Sample Results (1)" column.

5.1.13.6 Under "Serial Dilution Result (S)", enter the measured concentration
value. in ug/l (up to two decimal places) for each required analyte in
the diluted sample. The serial Dilution Results (S) is obtained by
multiplying by five the instrument measured value (in ug/l) of the
serially diluted sample.

5.1.13.7 Under"% Difference", enter the absolute value (to one decimal place) •
of the percent difference between the original sample and the diluted
sample (adjusted for dilution) according.to the following fonnula:

I=S
% Difference ---X 100

I

Typist LLR

If the analyte concentration in (I) is less than the IDL or MDL, then
leave the "% Difference" field empty.

5.1.13.8 Under "Q" enter "E" if the % Difference is greater than 10% and the
original sample concentration (reported on F?nn I) is greater than 50
X the IDL or MDL.

5.1.13.9 Under "M" enter the method of analysis for each analyte. Enter ''NR''
for each analyte on which serial dilution was not perfonned because
the concentration of analyte, in the original sample was less than 50 X
the IDL or MDL. Any entry under "M" other than "P" or "NR" .
indicates that the serial dilution was not required because the analyte
was not analyzed by Iep and thus no values must appear in the (1),
(S) or % Difference colUlfms.

5.1.14 Instrument Detection Limits (Quarterly) (ponn 10), •
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5.1.14.1

•

•

~.•
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This form documents the Instrument Detection Limits or Method
Detection Limits for private 'clients, for each instrument that the
laboratory used to obtain data for the Sample Delivery Group.

5.1.14.2 Complete the header information as discussed' in Section 5.1.1.

5.1.14.3 Enter the date on which the IDL or MDL values were obtained (or
became effective). The date must not exceed or precede the analysis
dates in the SDG data package by more than three months for EPA.

5.1.14.4 Enter ICP ID number, Flame AA ID number, and Furnace AA ID
number. These ID numbers are used to uniquely identify each
instrument that the laboratory uses to do analytical work.

5.1.14.5 Under "Wavelength" enter the wavelength in nanometers (to two
decimal places) for each analyte for which an IDL or MDL has been
established and is listed in an IDL column.

5.1.14.6 Under "Background" enter the type of background correction used to
obtain Furnace AA data: Enter "BS" for Smith Hieftje, "BD" for
Deuterium ARC, or "BZ" for Zeeman Background correction.

5.1.14.7 Under "IDL" enter the IDL or MDL in ug/l (up to one decimal place)
as determined by the laboratory for each analyte analyzed by the
instrument for which the ID number is listed on the form.

5.1.14.8 Under "M" enter the method of analysis used to determine the"IDL or
MDL for each wavelength used.

5.1.15 ICP Interelement Correction Factors (Quarterly) (Form llA & liB)

5.1.15.1 This form documents for each ICP instrument the interelement
correction factors applied to obtain data for the Sample Delivery
Group. Although the correction factors are determined annually, a
copy of the quarterly interelement correction factors must be included
with each SDG data package.

5.1.15.2 Complete the header information as discussed in Section 5.1.1.

5.1.15.3 Enter ICP, either TJA61E, TJA ETI, or TJA ET2 in the ICP ID
number.

5.1.15.4 Report the date on which the correction factors were determined for
use. This.date must not exceed the ICP analysis dates in the SDG
data package or precede them by more than twelve calendar months.

5.1.15.5 Under "Wavelength" list the wavelength in nanometers (to two
decimal places) used foreach analyte analyzed by ICP.
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5.1.15.6 Under "AI", "Ca", "Fe", "Mg", enter the correction factors (negative
or positive, up to seven decimal places) for each corrected analyte •
analyzed by ICP. If correction factors for another analyte are applied,
use the empty column and list the analyte's chemical symbol in the
blank two-space header field provided for that column.

5.1.15.7 If additional correction factors for analytes are applied use Form 12B.
Complete this form as for Form 12A by listing the chemical symbol
for additional analyses in the heading of the empty columns in the
two-space fields provided.

5.1.16 ICP Linear Ranges (Quarterly) (Form 12)

5.1.16.1 This form documents the quarterly linear range analysis for each ICP
instrument that the laboratory used to obtain data for the SDG.

5.1.16.2 Complete the header information as discussed in Section 5.1.1.

5.1.16.3 Enter TJA61E, TJA ET1, or TJA ET2 for the ICP ID Number.

5.1.16.4 Report the date on which the linear ranges were determined. This
date must not exceed the dates of analysis by ICP in the SDG data
package and must not precede the analysis dates by more than three
calendar months.

5.1.16.5 Under "Integ. Time (Sec.)", enter the integration time (in seconds to •
. two decimal places) used for each measurement taken from the rcp

instrument. .

5.1.16.6 Under "Concentration" enter the concentration (in ug/l) that is the
upper limit of the rcp instrument linear range. Any measurement in .
the SDG data package at or below this concentration is within the
linear range. Any measurement above it, is out of linear range, and
thus, is an estimated value and must be diluted into the linear range.

5.1.16.7 Under "M", enter the "NA" for analytes analyzed by methods other
than ICP. No entries are required under "M" for analytes analyzed by
rcp.

5.1.~ 7 Preparation Log (Form 13)

\.
' ..

Typist LLR

5.1.17.1

5.1.17.2

5.1.17.3

This Form is used to report the preparation run log.

Complete the header inforination as discussed in Section 5.1.1.

For "Method", enter the method of analysis (two characters
maximum) for which the preparations listed on the Form were made.
Use appropriate method codes as specified in Section 5.1.3 ..
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5.1.17.4 Under "EPA Sample No.", enter the client Sample number of each
sample in the SDG, and of ail other preparations such as duplicates,
matrix spikes, LCS's, PB's, an.d repreparations. All client Sample
Numbers shall be listed in ascending alphanumeric order, continuing
to the next Fonn 13, if applicable.

5.1.17.5 Under "Preparation Date", enter the date' (fonnatted MMlDDIYY) on
which each sample was prepared fot analysis by the method indicated
in the header section of the Fonn.

•
SWLO, INC. / AATS,INC.
Inorganic Data Package Assembly

I-Series: S\VL-IN-I02
Rev. No.: 3.2 - 04/07/00

5.1.17.6 Under "Weight", enter the wet weight (in grams, to two decimal
places) of each soil sample prepared for analysis by the method
indicated in the header section of the Form. If the sample· matrix, is
water, then leave the field empty.

5.1.17.7 Under "Volume", enter the final volume (in mL, to the nearest whole
number) of the preparation of each sample prepared for analysis by
the method indicated in the header section of the Fonn. This field
shall have a value for each sample listed.

5.1.18 Analysis RunLog (Fonn 14)

5.1.18.2 Complete the header infonnation as discussed in Section 5.1.1.

5.1.18.3 For "Instrument ID Number", enter the instrument ID number (12
spaces maximum) which shall be an identifier designated by the
laboratory to uniquely identify each instrument used to produce data
which are required to be reported in the SDG deliverable. If more
than one instrument is used, submit additional Fonns 14 as
appropriate.

. 5.1.18.4 For "Method", enter the method code (two characters maximum)
according to the specifications in Section 5.1.3.

•
5.1.18.1 This Fonn is used to report the sample analysis run log.

••••••

1- .

Typist LLR

5.1.18.5 For "Start Date", enter the date (fonnatted MMlDDIYY) on which the
analysis run was started.

5.1.18.6 For "End Date", enter the date (fonnatted MMlDDIYY) on which the
analysis run was ended.

5.1.18.7 Under "EPA sample No.", enter the client sample number of each
analysis, including all QC operations applicable to the SDG. All
client Sample Numbers.shall be listed in increasing temporal (date
and time) order of analysis, continuing to the next Fonn 14 for the
instrument run if applicable. The analysis date and time of other .
analyses not associated with the SDG, but analyzed by the instrument
in the reported analytical run, shall be reported. Those analyses shall
be identified with the client Sample Number of "ZZZZZZ".
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5.1.18.8 Under "D/F", enter the dilution factor (to two decimal places) by •
which the fmal digestate or distillate needed to be diluted for each
analysis to be perfonned. The dilution factor does not include the
dilution inherent in the preparation as specified by the preparation
procedures.

The dilution factor is required for all entries on Fonn 14.

5.1.18.9 Under "Time", enter the time (in military fonnat - HHMM) at which
each analysis was perfonned~·Ifan autosampler is used with equal
analysis time and intervals between analyses, then only the start time·
of the run (the time of analysis of the first calibration standard). and
end time of the run (the time of analysis of the final CCV or CCB,
whichever is later), need to be reported.

5.1.18.10 Under "% R", enter the percent recovery (to one decimal place) for
each furnace AA anaiytical spike analyzed. If the analytical spike
was perfonned on more than one analyte, use additional Fonns 14 as
appropriate. Leave the "% R" field empty if the analysis reported is
not for an analytical spike. % R shall be recorded even if the result is
not used.

A % R value of "-9999.9" shall be entered for the analytical spike if
either the sample or analytical results is greater than the calibration
range of the instrument. •

5.1.18.11 Under "Analytes", enter "X" in the column of the designated analyte
to indicate that the analyte value was used from the reported analysis
to report data in the SDG. Leave the column empty for each analyte
if the analysis was not used to report the particular anlayte.

Entering "X" appropriately is very important. The "X" is used to link
the samples with their related QC. It also links the dilution factor
with the appropriate result reported on Fonns 1-9. For each analyte
result reported on any of the Fonns 1-9, there shall be one, and only
one, properly identified entry on Fonn 14 for which an "X" is entered
in the column for the analyte.

5.2 Raw Data .

5.2.1 For each reported value, all raw data from the instrument used to obtain the value
and the QA/QC values reported must be included in the data package. All AA
and ICP instruments must provide a legible hard copy of the direct real-time
instrument readout. A hard copy of the direct instniment readout for cyanide
must be included.

5.2.2 The order ofraw data in the package is:
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,5.2.2.1 ICP

5.2.2.2 Flame AA

5.2.2.3 FumaceAA

5.2.2.4 Mercury

5.2.2.5 Cyanide

•
S\VLO, INC.'I AATS~ 'IN'C':
Inorganic Data Package Assembly

.'.'-.•
I-Series: S\VL-IN-102

Rev. No.: 3.2 - 04/07/00

5.2.3 ' The raw data must be labeled with client Sample Numbers and be able to identify:

•

5.2.3.1

5.2.3.2

5.2.3.3

5.2.3.4

5.2.3.5

5.2.3.6

5.2.3.7

Calibration Standards: including source and prep date.

All QAlQC samples.

, Diluted and undiluted samples and all weights, dilutions and volumes
used to obtain the reported values.

Duplicates

Matrix spikes including standard solutions used, final spike
concentrations, and volumes.

Instruments used, any instrument adjustments, any data corrections or
other apparent anomalies on the measurement record, including all
data voided or data not used to obtain reported values and a brief
written explanation.

Furnace data should include client Sample Number, sample and
analytical spike data, percent recovery, coefficient of variation, full
MSA data, MSA correlation coefficient, slope and y intercept of
linear fit, final sample concentration and type of background
correction used.

5.2.3.8

' .•
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The time and date for initial and continuing calibration verifications
and blanks, as well as interference check samples and linear range
analysis.

5.2.4 The digestion and distillation logs must include/the date, sample weights and
volumes, sufficient information to unequivocally identify which QC samples
correspond to each batch and an indication of the pH being <2 or >12 as
applicable. '

5.3 SDG File

5.3.1 As specified in the Delivery Schedule, one Complete SDG File (CSF) including
the original Sample Data Package shall be delivered to the Region concurrently
with delivery of a copy of the Sample Data Package to SMO (delivery to QATS is
only required upon written request). The CSF shall contain all original

, documents where possible. No copies of original documents shall be placed in
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the CSF unless the originals are bound in a logbook maintained by the laboratory.
Private client information is contained in the clients' project file, which is •
discussed in SOP SWL-GA-132.

5.3.2 SDG Cover Sheets. This is sent prior to conclusion of complete SDG package
and includes the following:

5.3.2.1

5.3.2.2

5.3.2.3

5.3.2.4

Lab name

Contract number

Sample Analysis Price_- full sample price from contract

Case Number

._.. _.... -.

5.3.2.5 List of EPA Sample Numbers of all samples in the SDG, identifying
the first and last samples received, and their dates of receipt.

Note: When more than one sample is received in the first or last SDG
shipment; the "first" sample received would be the sample with the
lowest sample number (considering both alpha and numeric
designations and shipment date); the "last" sample received would be
the sample with the highest sample number (considering both alpha
and numeric designations plus shipment date).

5.3.3 Communication. All original communications in shipping and receiving and •
original telephone logs that provide information on SDG.

5.3.4 AirbiIls. Original AirbiIl sent with samples.

5.3.5 Traffic Report. Original Traffic Reports marked Lab Copy for return to region
are included at the back of the data package. The Traffic Reports are arranged in
increasing EPA Sample Number order, considering both alpha and numeric
designations and date received.

5.3.6 Sample Login Sheet. Original DC-l form filled out by Sample Receiving.

5.3.7 Sampl~ Tag Summary. Contains the following: (This is included only if tags are
sent with samples.)

•
RAS Number

Contract Number

Lab Name5.3.7.1

5.3.7.2

5.3.7.3

5.3.7.4 List of EPA Sample Numbers. One of each tag sent in alphanumeric
order by received

5.'3.8 Package Cover Sheet to be sent to SMO.
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5.3.9 Document Inventory Sheet. (Fonn DC-2 to be sent to Region)

•

•Typist LLR

5.3.9.1

5.3.9.2

5.3.9.3

5.3.9.4

This fonn is used to record the inventory of the complete SDG File
(CSF) documents, which are sent to the Region.

Organize all EPA-CSF documents as described in Section IV.
Assemble the documents in the order specified on Form DC-2 and
Section 2, and stamp each page with the consecutive number. (Do
not number Form DC-2). Inventory the CSF by reviewing the
document numbers and recording page number ranges in the columns
provided on Form DC-2. If there are no documents for a specific
document type, enter a "NA" in the empty space. .

Certain laboratory-specific documents related to the CSF may not fit
into a clearly defined category. The laboratory should review Form
DC-2 to determine if it is most appropriate to place them under
Categories 29, 30, 31, or 32. Category 32 should be used if there is
no appropriate previous category. These types of documents should
be described or listed in the blanks under each appropriate category.

If it is necessary to insert new or inadvertently oIllitted documents
prior to providing CSF's as first deliverables, the Contractor shall
follow these steps:

• Number all documents to be inserted with the next sequential
numbers and file the inserts in their logical position within the
CSF (e.g., file document 1000 between documents 6 and 7).

• Identify where the inserts are filed in the CSF by recording the
document numbers and their locations under the "Other Records"
section of Form DC-2 (e.g., document 1000 is filed between 6 and
7).
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6.0 RECORDS •6.1 Inorganic Data Package

6.2 Traffic Report

- 6.3 DC-l Form

6.4 Cooler Receipt/Sample Login Form

6.5 SDG Cover Sheets

6.6 Client Communication Logs

7.0 REFERENCES. USEPA Contract Laboratory Program Statement of Work for Inorganic
Analysis, multi-media, multi-concentration. Document Number ILM04.1;

8.0 ATTACHMENTS

8.1 - Figure 1: Reference 5.1.2 "Cover Page - Inorganic Analysis Data Package"

8.2 Figure 2: Reference 5.1.3 "Form 1 - Inorganic Analysis Data Sheet"

8.3- Figure 3: Reference 5.1.4 "Form 2A -. Initial & Continuing Calibration Verification" _

•8.4 Figure 4: Reference 5.1.5 "Form 2B - CRDL Standard for AA and ICP"

8.5 Figure 5: Reference 5.1.6 "Form 3 - Blanks"

8.6 Figure 6: Reference 5.1.7 "Form 4 - ICP Interference Check Sample"

8.7 Figure 7: Reference 5.1.8 "Form 5A - Spike Sample Recovery"

8.8 Figure 8: Reference 5.1.9 "Form 5B - Post Digest Spike Sample Recovery"

8.9 Figure 9: Reference 5.1.10 "Form 6 - Duplicates"

8.10 Figure 10: Reference 5.1.11 "Form 7 - Laboratory Control Sample"

8.11 Figure 11: Reference 5.1.12 "Form 8 - Standard Addition Results;'

8.12 Figure 12: Reference 5.1.13 "Form 9 - ICP Serial Dilution"

8.13 Figure 13: Reference 5.1.] 4 "Form 10 - Instrument Detection Limits"

8.14 Figure 14: Reference 5.1.15 "Form llA - ICP Interelement Correction Factors"

8.15 Figure 15: Reference 5.1.15 "Form lIB - ICP Interelement Correction Factors"

8.16 Figure 16: Reference 5.1.16 "Form 12 - ICP Linear Ranges"

'"
Figure 17: Reference 5.1.17 "Form 13 - Preparation Log" •8.17
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8.18 Figure 18 - Reference 5.1.18 "Form 14 - Analysis Run Log"

• 8.19 Figure 19 - Reference 5.3.8 "SMO Package Cover Sheet"

8.20 Figure 20 - Reference 5.3.9 "DC-2 Form"

9.0 DEFINITIONS

9.1 Tenninology

Case: A finite, usually predetermined number of samples collected
over a given time period from a particular site. A case consists
of one or more sample deliver groups.

•

\...•
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9.2

Sample Delivery Group: .. A unit within a sample case that is used to identify a group of
samples for delivery. An SDG is a group of20 or fewer
samples. Samples may be assigned to Sample Delivery Groups
by matrix (i.e., all soils in one SDG, all waters in another).

Sample Number: A unique identification number designated by the client for
, each sample. The EPA Sample Number appears on the Sample

Traffic Report, which documents information on that sample.
Private client sample numbers appear on the chain-of-custody.

Traffic Report: On EPA sample identification form filled out by the sampler,
which accompanies the sample during shipment to the
laboratory and which is used for documenting sample
condition and receipt by the laboratory.

Acronyms

EPA: United States Environmental Protection Agency

CLP: Contract Laboratory Program

, SDG: Sample Delivery Group

CSF: Complete SDG File

QA/QC: ~ Quality Assurance/Quality Control

SAS: Special Analytical Services

IDL: .Instrument Detection Limit

MDL: Method Detection Limit

CRDL: Contract Required Detection Limit

PQL: ~ Practical Quantitation Limit

MSA: ~ Method of Standard Additions
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ICP: .Inductively Coupled Argon Plasma

AA: Atomic Absorption

ICV: .Initial Calibration Verification

ICB: : .Initial Calibration Blank

ICS: .Interference Check Sample

LCS: Laboratory Control Sample

SMO: Sample Management Office

RAS: Routine Analytical Services

SOw: Statement of Work

Typist LLR

:I~Series: SWL-IN-102
Rev. No.: 3.2 - 04/07/00
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SWLO, INC. / AATS, INC.
Inorganic Preventive Maintenance Schedule

I-Series: SWL-IN-103
Rev. No.: 2.0 - 08/18/99

e1.0 PURPOSE AND APPLICATION

1.1 The Inorganic Preventive Maintenance Schedule Logbook, which is· the planned periodic
and systematic care and servicing of the laboratory equipment. This element prevents,
detects, and corrects possible problems leading to equipment failure or erroneous
measurements.

1.2 Provide information on all observations, maintenance, problems, or changes in the
equipment operation that may affect the quality of data that is produced.

2.0 RESPONSIBILITIES. The analysts of the various instruments listed in Section 3.0, are
responsible to ensure the preventive maintenance is performed on each instrument. The analyst
is also responsible to provide information that may affect the quality of data that is produced.

3.0 EQUIPMENT

3.1 The following instruments use the listed Preventive Maintenance Schedule in Figure 1-7.

3.1.1 Thermo Jarrell Ash ICP's - Figure 1.

3.1.2

• 3.1.3

3.1.4

3.1.5

3.1.6

3.1.7

Leeman Automated Mercury Analyzers - Figure 2.

Lachet Quick-Chern Auto Ion Analy~er - Figure 3.

Graphite Furnace Atomic Absorption Spectrophotometers - Figure 4.

Dionex IC Units - Figure 5.

Shimadzu TOC 5050 - Figure 6.

Leco CR-12 TOC Analyzer - Figure 7.

•

4.0 PRECAUTIONS. Refer to current version of the Laboratory Safety Plan, SWL-GA-lOl.

5.0 PROCEDURE

.5.1 Instructions for the Preventive maintenance Schedule

5.1.1 In the "ANALYST" field, enter your initials.

5.1.2 In the "DATE" field, enter the current date.

5.1.3 Perform and check off all "DAILY" maintenance items each day the instrument is
used.

5.1.4 Perform and check off all "WEEKLY" maintenance items on one of the following
days: Tuesday, Wednesday, or Thursday.

5.1.5 Perform and check off all "MONTI-ll...Y" maintenance items in the first 10 days of
each month.

Typist: LLR Page 1 of 9



5.1.6 Perform and check off all "SEMI(BI)-ANNUALLY" maintenance items in the
last 10 days of April and November.

5.2 The following information should be written under the heading of "SERVICE \
MAINTENANCE \ PROBLEMS":

• • - '~'. -"~-~"'''''-'•. ~ "'_ . .., <.~ .. '.~ • ::•••~,-.-~.-;~:"'"--~

SWLO, INC. / AATS, INC
Inorganic Preventive Maintenance Schedule

I-Series: SWL·IN·103
Rev. No.: 2.0 - 08/18/99

•

7.0 REFERENCES. Southwest Laboratory of Oklahoma, Inc. Standard Operating Procedures as
listed in text.

(
6.0

5.2.1 Corrective maintenance, which is any immediate maintenance that is performed
because of sudden changes in equipment performances.

5.2.2 Any major replacements, repairs, adjustments, or alignments thafhave been
completed by a service engineer or the analyst.

5.2.3 Minor alignments, adjustments, and item replacements that bring the equipment to
a ready state.

5.2.4 Subtle changes or trends in equipment operation that may lead to possible
equipment failure or erroneous measurements.

5.2.5 Equipment failures and malfunctions.

5.2.6 Significant events, such as electrical shorts, drops, etc., which could adversely
affect performance.

RECORDS. Refer to Figures 1-7 of the various Preventive Maintenance Logs. •
8.0 ATTACHMENTS. The following figures are Preventive Maintenance Schedules for each of

the instruments iisted in Section 3.0 Equipment.

8.1 Figure 1: Thermo Jarrell Ash ICP's

8.2 Figure 2: Leeman Automated Mercury Analyzers

8.3 Figure 3: Lachet Quick-Chern Auto Ion Analyzer

8.4 Figure 4: Graphite Furnace Atomic Absorption Spectrophotorneters

8.S Figure 5: Dionex IC Units

8.6 Figure 6: Shimadzu TOe 5050

8.7 Figure 7: Leco CR-12 TOe Anal yzer

9.0 DEFINITIONS. None Required.

( •
.Typist: LLR Page 2 of 9



Figure 1: Preventive Maintenance Schedule for Thermo Jarrell Ash ICP's

I PREVENTIVE MAINTENANCE SCHEDULE lNORGANlCS
DEPARTMENT

PREVo MAlNT. SCHED. (IN103S1.DOC) SWL-IN·103. REV. __ BOOK" IN103-1·1 PAGE __

1lI ANALYST: DAlE:

For THERMO JARRELL ASH ICP's
(Circle One: TJAETl, TJAETI, TJA 61E)

DAILY:

I. Change or replaceperistalic pump tubing...................................................... 0
2. Check nebulizer and sample lines for blockage or wear................................ 0
3. Check standard and blank intensities on calibration ...................................... 0

.4. Check vacuum pressure (61E Trasce only) .................................................... 0
5. Check exhaust system ........................................................ ~ ........................... 0
6. Check torch assembly .................................................................................... 0

WEEKLY:

1. Clean torch assembly ..................................................................................... 0
2. Using light machine oil- oil autosampler and peristalic pump................... 0

MONTHLY:

I. Delete old data file ......................................................................................... 0
2. Change vacuum pump oil and clean air filters............................................... 0
3. Clean R.F. Generator filters .................................................... ~ ...................... 0
4. Remove and clean spray chamber.................... :............................................. 0

SEMI-ANNUALLY:

I. Preventive maintenance check from TJA service .......................................... 0

SERVICE I MAINTENANCE I PROBLEMS:

-

VERIFIED:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858 • Fax (918) 251-2599

•

•

•

SWLO, INC. / AATS, INC.
Inorganic Preventive MaintenanceSchedule

I-Series: SWL-IN-I03
Rev. No.: 2.0 - 08/18/99
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Figure 2: Preventive Maintenance Schedule for Leeman Automated Mercury Analyzers

INORGANICS• PREVENTIVE MAINTENANCE SCHEDULE DEPARTMENT

PREVo MAINT. SCHED. (IN103S2.DOC) PAGESWL-IN-103, REV. __ BOOK# IN103·2·1 --
'\(

TU ANALYST: DAlE:

For LEEMAN AUTOMATED MERCURY ANALYZERS
(Circle One: PS200A, PS200B)

DAILY:

l. Inspect pump tubing and change ifneeded.......................... ~ ...........................: ..:.0
2. Change magnesium perchlorate drying tube.......................................,................. 0
3. Rinse acid rinse tray with I: 1 HN03 and soak overnight in 1:1 HN03 ................ 0
4. Rinse standard test tubes with 1: 1 HN03 and soak in 1: I HN03 overnight ......... 0 .
5. Copy data file to diskette .............................c.................................... : ................... 0

WEEKLY:

l. Back-up data files to diskette and delete from hard drive..................................... 0
MONTHLY:

l. Clean optical cell and lenses ................................................................................. 0

--.

SERVICE I MAINTENANCE I PROBLEMS:

-

VERIFIED:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012. Office (918) 251·2858. Fax (918) 251-2599

&

SWLO, INC. / AATS, INC.
Inorganic Preventive Maintenance Schedule

Typist: LLR

I-Series: SWL-IN-I03
Rev. No.: 2.0 - 08/18/99
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Figure 3: Preventive Maintenance Schedule for Lachat Quick-Chern Auto Ion Analyzer

. .

I PREVENTIVE MAINTENANCE SCHEDULE INORGANICS
DEPARTMENT

PREVo MAINT. SCHED. (IN103S3.DOC) SWl·IN·103, REV. __ BOOK' IN103·3·1 PAGE--

no ANALYST: _.. . DAlE:

For LACHAT QUICK-CHEM AUTO ION ANALYZER
DAILY:

I. Clean RAS sampler and sample trays .......~ ...:: ..................................................... 0
2. Flush the manifold for approximately 5 minutes while exercising the multi-port

valve, ftrst with DI water, then 2N HCL, then again with DI water, before and
after run................................................................................................................. 0

3. Back-up all data ftIes to floppy disk and network users ftIes ............................... 0
WEEKLY:

I. Wipe the proportioning pump rollers clean with Isopropanol .............................. 0
2. Clean the proportioning pump rollers by spraying lint-free cloth with silicone

spray and, with the pump running, hold against the rollers.................................. 0
MONTHLY:

l. Replace all flared tubing, then check the o-rings and replace if necessary ..... ,.... 0
2. Delete backed-up data and template ftIes for the previous month from

each method .......................................................................................................... 0
3. Delete obsolete method ftIes from each method and run disk optimizer. ............. 0
4. Zip ftIe for the previous month's data ftIes stored in the network user's

ftle for each method. Then delete the data ftles ..:............................................... ~ 0
5. Zip ftIe, then delete the previous month's data ftIes stored on floppy disk .......... 0

'"

SERVICE I MAINTENANCE I PROBLEMS:

VERIFIED:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012 • Office (918) 251·2858 • Fax (918) 251-2599

•

•

•

SWLO, INC. 1AATS, INC.
Inorganic Preventive Maintenance Schedule

I-Series: SWL-IN-I03
Rev. No.: 2.0 - 08/18/99
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Figure 4: Preventive Maintenance Schedule for Graphite Furnace Atomic Absorption
Spectrophotometers

INORGANICS

I PREVENTIVE MAINTENANCE SCHEDULE DEPARTMENT

PREVo MAlNT. SCHED. (IN103S4.DOC) SWL·IN·103, REV. __ BOOK# IN103-4·1 PAGE--
TIoI ANALYST: DATE:

For GRAPHITE FURNACE ATOMIC ABSORPTION SPECTROPHOTOMETERS
(Circle One: VAR400A, VAR400B, PE5100B)

DAILY:

I. Clean all graphite parts with a Kimwipe .................................................... ~ .......... 0
2. Clean all QuartzJSapphire windows...................................................................... 0
3. Check the tube to see if it needs to be replaced .................................................... 0
4. Check to make sure the sampler or injector tip is properly depositing the 0

sample into the tube/platform and check cup/tube alignment.. .............................

5. Check water levels in the rinse and waste bonles ................................................. 0
6. Check wavelength, current, background, bandwidth, lamp alignment, and

energy levels of lamps used .................................................................................. 0
7. Compare the absorbance of standards with previous ones and check the 0

characteristic mass to see if they. are desirable......................................................

8. Clean sample tray and cover ................................................................................. 0
9. Check any lines for air bubbles or obstruction ..................................................... 0

WEEKLY:

1. Clean all instrument and work place surfaces....................................................... 0
2. Clean contact rings with methanol. ....................................................................... 0
3. . Check water levels in water coolers ...................................................................... 0
4. Check inventory for replace~entparts ................................................................. 0
5. Thoroughly clean injector tip ................................................................................ 0
6. Make sure pipenors are calibrated ........................................................................ 0

BI-ANNUALLY:

1. Preventive maintenance check ..................................................... ;........................ 0

SERVICE / MAINTENANCE / PROBLEMS:

VERIFIED:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599

•
SWLO, INC. / AATS, INC.
Inorganic Preventive Maintenance Schedule

I-Series: SWL-IN-I03
Rev. No.: 2.0 - 08/18/99

•

•

•
Typist: LLR Page 6 of9



SWLO, INC. / AATS, INC.
Inorganic Preventive Maintenance Schedule

I-Series: SWL-IN-103
Rev. No.: 2.0 - 08/18/99

I PREVENTIVE MAINTENANCE SCHEDULE INORGANICS
DEPARTMENT

PREVo MAINT. SCHED. (IN103S5.DOC) SWL·IN-103, REV. __ BOOK # IN103-5-1 PAGE--
.-

TM ANALYST: DAlE:

For DIONEX Ie UNITS
(Circle One: DXIOO~ "DX2010i)

DAILY:
1. Check Nitrogen tank for proper pressure ............................... 0
2. Check Helium tank for proper pressure.................................. 0
3. Inspect eluent tanks for level and pressur~............................. 0
4. Wipe and clean Autosampler.. ................................................ 0 '.
5. Check refrigerator temperature ............................................... 0 °C

6. Check printer paper supply ..................................................... 0
7. Wipe I.C. bench area .............................................................. 0
8. Wipe instrument, including top .............................................. 0
9. Check for liquid leaks ............................................................. 0

MONTHLY:
1. Delete data from hard drive .................................................... 0

SERVICE / MAINTENANCE / PROBLEMS:

VERIFIED:

-
'SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albany. Broken Arrow. OK 74012 • Office (918) 251-2858. Fax (918) 251-2599

• Figure 5: Preventive Maintenance Schedule Dionex Ie Units

•

•

Typist: LLR Page 7 of 9



PREVo MAINT. SCHED. (IN103S6.DOC) SWL·IN·l03, REV. __ BOOK' IN103-6-1 PAGE

PREVENTIVE MAINTENANCE SCHEDULEc.
SWLO, INC. / AATS, INC.
Inorganic Preventive Maintenance Schedule

ANALYSf: _

For SIllMADZU TOe 5050

I-Series: SWL-IN-I03
Rev. No.: 2.0 - 08/18/99

INORGANICS
DEPARTMENT

DA1E: _

•

TYPist: LLR

DAILY:

I . Check ultra high pure air pressure .
2. Inspect I.C. reaction vessellI.C. reagent reservoir .
3. Inspect needle wash reservoir .
4. Inspect dehumidifier drain vessel water level.. :..
5. Inspect humidifier water level.. ..
6. Inspect microliter syringe ; .

WEEKLY:

i ~~:£=:;.:::::.::::::::: .. :.§
MONTHLY:

I. Replace T.e. catalyst if sample load was high (regenerate twice before analys1s) .
2. Inspect T.C. sample injection o-ring (replace quarterly) ..
3. Inspect teflon o-ring in injection book (replace bi-annually) .
4. Inspect sample injection needle to T.e. .
5. Reposition silicon tube in I.C. drain pinch valve ..
6. Inspect o-rings in I.C. reaction vessel injection block (replace quarterly) .
7. Inspect sample injection needle for I.C ..
8. Inspect sampling needles .
9. Prepare new standards ..
10. Prepare new calibration curve ,..

SEMI-ANNUALLY:
I. Inspect soda lime scrubber (replace annually) §
2. Inspect halogen scrubber (replace annually) : .
3. Call Shimadzu for preventive maintenance service ..

SERVICE I MAINTENANCE I PROBLEMS:

VERIFIED: _

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012 • Office (918) 251·2858 • Fax (918) 251-2599

Figure 6: Preventive Maintenance Schedule for Shimadzu TOe 5050

Page 8of9
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Figure 7: Preventive Maintenance Schedule for Leco CR-12 TOC Analyzer

I PREVENTIVE MAINTENANCE SCHEDULE INORGANICS
DEPARTMENT

PREVo MAINT. SCHED. (IN103S7.DOC) SWL·IN-103, REV. __ BOOK# IN103·7·1 PAGE__

TM ANALYST: DAlE:

---"

For LECO CR-12 TOC ANALYZER

DAILY:
1. Check oxygen tank for proper pressure ................................................ 0
2. Check flow rate ..................................................................................... 0
3. Check furnace temperature................................................................... 0
4. Clean used filter tubes .......................................................................... 0
5. Clean used sample boats ...................................................................... 0

- -
..-- .

..

SERVICE / MAINTENANCE / PROBLEMS:

VERIFIED:

,

'SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012 • Office (918) 251-2858. Fax (918) 251-2599

•

•

•

SWLO, INC. / AATS, INC.
Inorganic Preventive Maintenance Schedule

Typist: LLR

I-Series: SWL-IN-103
Rev. No.: 2.0 - 08/18/99
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PREVo MAINT. SCHED. (IN103S1.DOC) SWL-IN-103, REV. __ BOOK # IN103-1-1 PAGE _

DA1E: _

'PREVENTIVE MAINTENANCE SomDULE

ANALYSf: _

For THERMO JARRELL ASH ICP's
(Circle One: TJA ETl, TJA ET2, TJA 61E)

INORGANICS
DEPARTMENT

•
DAILY:

1.

2.

3.

4.

5.

6.

WEEKLY:

1.

2.

~tlNTHLY:

, 1.

2.

3.

4.

Change or replace peristalic pump tubing 0
Check nebulizer and sample lines for blockage or wear 0
Check standard and blank intensities on calibration ; 0
Check vacuum pressure (61E Trasce only) 0
Check exhaust system 0
Check torch assembly 0

Clean torch assembly 0
Using light machine oil- oil autosampler and peristalic pump 0

Delete old data file 0
Change vacuum pump oil and clean air filters 0
Clean R.F. Generator filters 0
Remove and clean spray chamber. 0

•
SEMI-ANNUALLY:

1. Preventive maintenance check from TJA service 0

SERVICE / MAINTENANCE / PROBLEMS:

VERIFIED:_____ •

============

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany • Broken Arrow, OK 74012 • Office (918) 251-2858 • Fax (918) 251-2599



SOUTHWEST LABORATORY OF OKLAHOMA, INc. and

AMERICAN ANALYTICAL & TECHNICAL SERYICj:S, INC.

Standard Operating Procedure

1st and·2nd Data Review of Wetlab Analysis

Document No.: SWL-IN-107

Rev No. / Date: Rev. 1.4 - 10/06/00

DATES

Date

Date I 7
(" - 2...c!) -0 cJ

Date

(Effective Date is 5 calendar days after the last signature above - QAlQe Officer)

Document Status

[ ] Controlled DC No. Issued to: Date: QA:.--.,~

[viOfficial Copy OC No.:JJj:3/ Issued toBtkf~ate:'~hwrJ QA:,0.L-
•• This document is the property of Sout/1west Laboratory of Oklahoma, Inc. It may not be reproduced without the

written consent of Southwest Laboratory, Inc.



1ST AND 2ND DATA REVIEW OF WETLAB ANALYSIS

SWLO, INC./ AATS, INC.
1'1 and 2nd Data Review of Wetlab Analysis

I-Series: SWL-IN-I07
Rev. No.: 1.4 - 10/06/00

_.•
TABLE OF CONTENTS

1.0 PURPOSE AND APPLICATION 1

2.0 RESPONSIBILITIES 1

3.0 EQillPMENT ~ 1

4.0 PRECAUTIONS .....................................................................................•..................................... 1

5.0 PROCEDURE 1
5.1 General Requirements 1
5.2 Non-Confonnance Report 4
5.3 Re-Analysis Fonn 4
5.4 1$I and 2nd Review Form '" '" 4

6.0 . RECORDS 4

7.0 REFERENCES , : 4

8.0 DEFINITIONS ~ :.. 5

o ATTACIlMENTS ~ : 6 •
Attachment 1: Sample Re-Analysis Fonn ; 7
Attachment 2: 1st and 2nd Review Form 8

•
Typist LlR



SWLO, INC./ AATS, INC.
t·t and 2nd Data Review ofWetlab Analysis

I-Series: SWL-IN-I07
Rev. No.: 1.4 -10/06/00

.···.0 PURPOSE-AND APPLICATION

This SOP is designed to provide guidance in the review of wetlab analysis. The items reviewed
in any analysis run should not be limited to the list in this SOP. The reviewers should use a
critical approach, when reviewing the analysis, to assure SWL clients the best quality data
available.

2.0 RESPONSIBILITIES

2.1 The first review will be done by the analyst perfonning the analysis. In some cases, if the
analyst perfonning the analysis is not available, a peer analyst will perfonn the first
review.

2.2 The second review will be perfonned by-the Inorganic Data Reviewer or an analyst
considered proficient in the analysis being reviewed, or a person trained by the Inorganic
Program Manager in the review of analysis.

2.3 A Technical review will be perfonned by the Inorganic Program Manager / or Inorganic
Supervisor for all CLP and CLP like data packages. Project Officers review all other
packages.

3.0••• EQUIPMENT

Not applicable.

. 4.0 PRECAUTIONS

Not applicable.

5.0 PROCEDURE

5.1 General Requirements - This is a minimum requirement for all Wetlab analysis. For
specific QAlQC requirements refer to the individually referenced SOP's, under which the
analysis was perfonned. Several tests do not require a calibration, Initial QC, Continuing
QC, and Ending QC. In these cases "NA" will be placed on the check sheet.

5.1.1 . The analytical sequence agrees with designated SOP requirements.

•
Typist LlR

5.1.1.1

5.1.1.2

5.1.1.3

The instrument calibration consists of the correct number, correct
concentration of standards, and at the proper frequency; the R2 value
is > 0.995.

Initial QC must be checked for completeness and must be within
established limits for each analyte analyzed.

Continuing QC must be .checked for time and frequency restrictions
concerning continuing QC samples. In addition, continuing QC
samples must be within established limits for each analyte analyzed.

Page 1 ors
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I-Series: SWL-IN-I07

Rev. No.: 1.4 -10/06/00

5.1.1.4 Ending QC must be checked for completeness and must be within
established limits for each analyte analyzed.

5.1.2 DigestionlPreparation QC-Each digestion batch should contain no more than 20
samples (excluding PB, LC, Duplicate, and MSIMSD samples) and the assigned,
unique batch number must agree with the preparation date and intended"test code.

SWLO, INC./ AATS~ INC.
III and 2M Data Review of Wetlab Analysis

5.1.2.1 Preparation Blank (PBWIPBS) - The Prep Blank ID # assigned during
digestion agrees on all submitted data, including digestion logs, run
logs, and raw data. The Prep Blank must be within established limits
for each element analyzed. If, not re-digest and/or re-analyze samples.

5.1.2.2 Laboratory Control Samples (LCSILDSILCWILDW) - The LCS ID #
assigned during digestion agrees on all submitted data, includirig
digestion logs, run logs, and raw data. Recovery must be within
established limitS for each element analyzed; data for duplicate LCS
must be within the established limits for each element analyzed. If,
not re-digest and/or re-analyze samples.

5.1.2.3

5.1.2.4

Matrix Spike Samples (MSIMSD) - Spiking levels used must agree
with the designated SOP requirements. Recovery must be within
established limits for each element analyzed; data for duplicate MS
must be within established limits for each element analyzed. If
failure, follow individual SOP requirefuents. ".

Duplicate Samples- Several tests do not require a MSIMSD; in this
case a Duplicate will be required for each batch of samples. Data
processed for all duplicate samples must agree within the established
limits for each element analyzed. Iffailure,"follow individual SOP
requirements.

•
5.1.3 Sample Analysis

5.1.3.1

5.1.3.2

5.1.3.3

Sample IO's, as indicate on raw data, agrees with samples listed on
Digestion Log (if required).

Samples were analyzed within the required Hold Time.

Sample concentrations are within the established linear range for each
element used. If not, the sample must be diluted and re-analyzed. To
assure a valid result, the concentration of the diluted sample must be
within a reasonable factor above the established reporting limits.
Compare results between the dilution and original sample to verify
that results are reasonable. Result must be compared for interfering
analytes to assure no false positive or negative results are reported for
affected anaiytes. All dilutions will be reported as #X, where ''#'' is
the dilution factor that the sample was diluted (Le. 10 fold dilution •
will be reported as "lOX'')

Typist LLR Page 1 or8
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SWLO, INC./ AATS, INC.
l't and 2ad Data Review of Wetlab Analysis

I-Series: SWL-IN-I07
Rev. No.: 1.4 -10/06/00

e·, 5.-1.3.4 The absence ofcarryover is verified._ This is perfonned by reviewing
. the replicate readings for the sample directly follOwing any sample

with a concentration over the linear range of the method. If the
concentration of the sample in question is higher than the method
MDL or IDL and the % RPD ofthe replicate readings is greater than
20%, the sample must be re-analyzed. For sample analysis With only·
one replicate, the sample following the sample over linear range must
be re-analyzed.

Sample ID's and Client ID's are consistent throughout the raw data,
run log, and digestion log.

Each page of the run log is initialed & dated by the analyst.

The SOP used for analysis is written on the frrst page of the run log
and is appropriate for the samples analyzed.

Samples and/or analytes not used are clearly labeled and documented.

The Standards Batch ID # or unique SWL Standard ID # are clearly
written down to provide traceability of the individual calibration and
QC standards. .. .

5.1.4.6

5.1.4.4

5.1.4.5

5.1.4.2

5.1.4.3

".

Parameters and methods used are clearly labeled on the run log and
agree with the analytes requested.

5.1.5 Automatic Upload Reports from Inorganic Database:

5.1.4 Run Logs

5.1.4.1

e·

5.1.5.2

5.1.5.3

5.1.5.1 Reporting units used are recorded and agree with the matrix of
samples.

Reporting limits are those specified in the Red book and reporting
limits reflect any dilutions made.

Ten percent of all data reported by upload reports must be verified
against raw data. A check mark is to be placed beside the results that
were verified. Place upload report with the episode worksheet once it
has been verified by the frrst and second reviewer.

5.1.6 .Manual entry for LIMS:

e

5.1.6.1

5.1.6.2

5.1.6.3

Reporting units used agree with the matrix of samples.

Reporting limits are those specified in the Red book and reporting
limits reflect any dilutions made.

Every result and calculation on the summary page (see individual
SOP's for instructions and fonn) must be verified. Place the summary
page with the Episode ·worksheet.

Typist LLR Page 3 of. 8
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SWLO, INC. I AATS, INC.
r t and 2nd Data Review ofWetlab Analysis

5.1.6.4

I-Series: SWL-IN-I07
Rev. No.: 1.4 -10/06/00

Ifa method that is nonnally uploaded automatically requires a manual
entry, each result must be written on Ute worksheet aild verified by the
second reviewer. ••

5.2 Non-Confonnance Report: Refer to the "Corrective Action" SOP SWL-GA-I05 for fonn.
This report will be used for, but is not limited to the following situations:

5.2.1 Ifa sample or samples in a digestion batch require re-digestion. Enough ----.
information should be written to provide a complete understanding why the
digestion batch was non-compliant to SWL standards. The report must be given
to the Inorganic Supervisor, so the re-digestion can be scheduled into the
workload. -

. 5.2.2 Ifa QC sample failed and due to tum around times, sample volume, etc the
samples were not able to be re-digested.

5.2.3 A failed QC sample deemed as acceptable since the sample results were not
affected.

5.3

5.2.4 Any abnonnality observed during the analysis run that might have an effect on
sample results. This could include but is not limited to autosampler errors,
possible contamination, or items the analyst feels a need to.narrate.

Re-Analysis Fonn (see Attachment 1): This fonn must be:filled out if the digestion batch. ...
is missing any re-analysis that was not perfonned on the original run. The second
reviewer will give this fonn back to the analyst once it has been verified. It must include,
but not limited to dilutions, post-spikes, analyte re-analysis due to QC failure or
uncertainty of results, etc.

•
5.4 "1st and 2nd Review Fonn" (see Attachment2): Must be filled out to provide

confmnation that the appropriate review steps were perfonned by the first and second
reviewer.

6.0 RECORDS

6.1 Re-analysis Fonn (Attachment 1) - A fonn that indicates any re-analysis needed to
complete the analysis of a group ofsamples.

6.2 lit and 2nd Review Fonn (Attachment 2): Provides confinnation that the appropriate
review steps were perfonned by the first and second reviewer.

_7.0 REFERENCES

7.1 "Inorganic Traceablity ofStandards ", SOP SWL-IN-I04, current version.

7.2 "Corrective Action ", SOP SWL-GA-I05, current version.

7.3

TypistLLR .

Inorganic SOP's, SWL~IN-300series, 400 series, 500 series, and 600 series.

Page 4 ora
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SWLO, INC./ AATS, INC.
lit and 2nd Data Review ofWetlab Analysis

I-Series: SWL-IN-I07
Rev. No.: 1.4 -10/06/00

e R.O -J>EFINITIONS .

I It review: Review of data usually perfonned by bench analyst.

2nd review: Review of the fJISt review by a trained analyst.

Peer analyst: ~ An analyst that is proficient in the same analysis that is in question.

Instrument Calibration: A series of standards used at the beginning of the analysis run to

calibrate the instrument. .

Initial QC: A series of standards used directly after the calibration to verify the

instrument was properly calibrated.

Continuing QC: A series of standards used throughout analysis run to verify the

instrument is still in calibration.

Final QC: A series ofstandards used at the end of the analysis run to verify the

instrument is still in calibration.

eo-,

e
Typist LLR

PB: Preparation Blank (water or soil)

Preparation Blank (water-PBW, soil-LCS): Method blank, consisting ofP.I. H20, taken through

digestion and analysis to check for contamination in the system.

LC: Laboratory Control Sample (water or soil)

Laboratory Control Sample (water-LCW, soil-LCS): A spiked sample (usually water) taken

through digestion and analysis to check the system's accwacy.

Laboratory Duplicate Control ,Sample (water-LDW, soil-LDS): A spiked sample (usually water)

taken through digestion and analysis to check the system's accuracy

and precision.

Matrix Spike (MS): A spiked sample taken through digestion and analysis to check the

accuracy of the matrix. '

Matrix Spike Duplicate (MSD): A spiked sample taken through digestion and analysis to check

the accuracy and precision of the matrix.

Duplicate Sample: A sample taken through digestion and analysis to check the precision

of the matrix.

C3rryover: A sample'is given a false positive result due to a previous high

sample. This is most commonly caused by rinse time in-between

samples is not sufficient.

Replicate readings: ; More than one reading per sample analysis.

Method Detection Limit (MOL): A detection limit d~rived from seven samples taken through the

entire method.

PageS ofS



-Instrument Detection Limit (IDL): A detection limit derived from seven samples analyzed on

- threenon-consecutive days.

Red Book: SWL book that consists of all the MDLIPQL per method for the

laboratory.

Raw Data: ~ .Instrumental Printouts._

Standards Batch ID #: Refers to a group of standards used in analysis, refer to SWL-IN-I04.

SWL Standard ID #: Refers to a unique ID given to a standard, refer to SWL-IN-I04.

Episode worksheet: Clients samples are divided into episodes, on each episode worksheet

there is a list ofanalysis required and protocol to be used.

Serial Dilution: : A 5x dilution ofa sample in the digestion batch.

- .. ,_ t. : _;- ~_. _

SWLO, INC./ AATS, INC.
lit ~Dd 2nd Data Review of Wetlab ADalysis

I-Series: SWL-IN-107
Rev. No.: 1.4 -10/06/00

•

9.0 ATTACHMENTS

9.1 Attaclunent 1: Re-analysis Form

9.2 Attaclunent 2: 1111 and 2nd Review Form

" •

•
Typist: LLR .
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SWLO, INC./ AATS, INC.
r' and 2Dd Data Review of Wetlab Analysis

I-Series: SWL-IN-I07
Rev. No.: 1.4 -10/06/00

•

•

•
Typist LLR

ATTACHMENT 1
Sample Re-Analysis Form

1111 Sample Re-Analysis Form, SWL-IN-I07°
Sample Re-Analysis Form (107-ATI1.DOC) SVVLO rev.'
Analysis Perfonned by: SWL·IN·

..
DigestionBatch ID(s):

1st Reviewer: Date:

2nd Reviewer: Date:

... .". ~"-;,." .. - ..
H l.. ~

~~~c
..

" :~:
..

"Ana1vte
" .. : ..

·lD· COmments·1 Reason

.....
.

-.

COmments:

Page 7 of8
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SWLO, INC./ AATS, INC.
r t and 2ad Data Review ofWetlab Analysis

ATTACHMENT 2
lit and 2ad Review Form

I-Series: SWL-IN-I07
Rev. No.: 1.4 -10/06/00

--.
II/1st and 2nd Review Form. SWL-IN-107
1st and 2nd Review Fonn (107-ATT2.DOC) SVVLO rfN.'__
Analysis Performed by: SWL-IN- Instrument: _

File Name: QC Ref. #:, _

DigestionBatch lO(s):, _

Analysis Date:, _

1st Reviewer: Date: _

2nd Reviewer: Date:, _

Typist: LLR

Review Items
Analytical Sequence:

Instrument Calibration, Initial QC, Continuing QC, and Final QC
DigestionlPreparation QC:

Preparation Blank. Laboratory Control
Matrix Spike, and Duplicate Samples
Sample Analysis:

Sample lO's,
Required Hold time met
Sample Concentrations within Linear Range
Sample Dilutions labeled correctly
Absence ofc:anyover is verified

Run Logs:
Sample ID/Client ID agreement, Runlog intialed and dated
Samples/elements not used noted, Elements used clearly labeled
Tracebility ofStandards

Automatic Upload Reports
Units and Reporting limits are correct
100/0 Review ofdata is verified

Manual Entry to LIMS
Units and Reporting limits are correct
100% Review ofdata is verified

The Following is attached (Y I N):
Non-Conformancc Report
Sample Re.Analysis Form

....

1st Review 2nd Review
(cheek for confirmation)

PageS ors
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SWLO, INC. / AATS, INC.
Cation Exchange Capacity of Soils (Sodium Acetate). .

I-Series: SWL-IN-212
Rev. No.: 2.2 - 05/16/00•
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SWLO, INC. I AATS, INC.
Cation Exchange Capacity of Soils (Sodium Acetate)

1.0 SCOPE AND APPLICATION

I-Series: SWL-IN-212
Rev. No.: 2.2 - 05116/00

1.1 This method is applicable to most soils, including calcareous and non-calcareous soils.

1.2 Cation exchange capaCity (CEC) is a measure of the quantity of readily exchangeable
cations neutralizing negative charge in the soil.

1.3 The SOP covers USEPA SW-846 "Test Methods for Evaluating Solid Waste
Physical/Chemical Methods, Method 9081A, Rev. 1." November 1990, with no
deviations.

2.0 METHOD SUl\1MARY

2.1 The soil sample is mixed with an excess of sodium acetate solution, resulting in an
exchange of the 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.

2.2 The concentration of displaced sodium is then determined by ICP and results expressed
as milli-equivalents per 100g of soil.

3.0 HEALTH AND SAFETY

3.1 Refer to the current version of the "Laboratory Safety Plan", SOP SWL-GA-1!!.

3.2 Each chemical should be regarded as a potential health hazard and exposure should be as
low as reasonably achievable. Wearing gloves, eye protection, and a laboratory coat
during extraction and analysis is advisable and should provide the proper protection.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

4.1 Samples should be collected in glass bottles. All bottles must be thoroughly cleaned and·
rinsed with reagent water.

4.2 Samples should be stored at 4°C.

4.3 Samples should be analyzed within 6 months of sample collection.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

•. 5.2

Typist LlR

5.1 In the saturation step, the exchange sites may not be completely saturated with the
saturating cation because other cations in the saturating solution compete for adsorption
sites or because the saturating cation's replacing power is insufficient to replace the more
strongly adsorbed cations. This error would result in an underestimate of CEC. .

In the washing step, there are four potential sources of error. The adsorbed cation may be
removed by hydrolysis and replaced by the H ion. It may be replaced by cations brought
into solution in the washing solvent from the dissolution ofCaC03, gypsum, and
silicates. Cation exchanges may belost during decantation because they tend to disperse
as the excess electrolyte is removed during washing. Some ofthe original saturating

Page I of 4
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SWLO, INC. / AATS, INC. I-Series: SWL-IN-212
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iolution may be retained in the sediment and subsequently extractedas an exchangeable - •
cation if the washing is incomplete or if salt is retained. All but the last of these error
sources cause underestimation's ofCEC.

5.3 Interferences can occijLduring analysis of the extract for sodium content. See the SOP
for ICP analysis (SWL-IN~20S. ICP SW30JOAl3050B DigesTion and SW60JOB Analysis)
which discusses the possible interferences.

6.0 EQUIPMENT/APPARATUS

6.1 Thermal-Jarrell Ash ICAP-61 or ICAP-6IE Trace optical emission spectrophotometer.

6.2 Centrifuge - to hold small plastic SOml containers.

6.3 Wrist Action Shaker

6.4 Filter Papers - Whatman 4

6.5 Small Funnels - Disposable plastic

6.6 Top loading balance - capable of weighing to 19.

7.0 REAGENTS

7.1 Sodium Acetate (NaOAc), 1.0 N: Dissolve 136g of sodium acetate in water and dilute to •
I-liter. The pH of this solution should be 8.2. If needed, add a few drops of acetic acid
or sodium hydroxide solution to bring the reaction of the solution to pH 8.2.

7.2 Ammonium acetate (NILOAc), IN: Dilute II4rnl of glacial acetic acid with water to a
volume ofapproximately I-liter. Then add I38ml of concentrated ammonium hydroxide
and water to obtain a volume of about 1.980ml. Check the pH of the resulting solution,
add more Nf40H, as needed. to obtain a pH of 7, and dilute the solution to a volume of
2-liters with deionized water.

7.3 Isopropyl alcohol 99%

7.4 ICP standard and solutions - See SOP SWL-IN-20S. "ICP SW30JOAl3050B Digestion
and SW6010B Analysis ".

8.0 PROCEDURE

8.1 Weight 4g of medium or fine textured soil or 6g of course textured soil into a SOrnl
plastic container.

8.2

8.3

8.4

Add 33ml of 1.0 N NaOAc solution, snap the lid securely, shake it in a wrist action
shaker for 5 minutes, and centrifuge until supernatant liquid is clear. Setting 5=20
minutes on the centrifuge.

Decant the liquid into waste-bucket and repeat step 8.2 three more times.

Add 33ml of 99% isopropyl alcohQl. snap the lid securely, shake it in a wrist action,
shaker for 5 minutes, and centrifuge until supernatant liquid is clear.

•
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Decant the liquid into a waste bucket and repeat the procedure instep 8.4 two more
times.

8.6 Add 33m! NfuOac solution, snap the lid securely, shake it in a 'wrist action shaker for 5
minutes, and centrifu&£. until supernatant liquid is clear. Decant the washing through a
Whatman 4 filter and disposable plastic ~el into a 1OOml,volumetric flask.

8.7 Repeat the procedure in step 8.6 two more times.

8.8 Dilute the combined washings to the 100m! mark with ammonium acetate solution.
Transfer solution to a 100m! plastic beaker and label them with SWLO ID number.
Determine the sodium concentration by ICP analysis

9.0 CALCVLATIONS

Calculate the cation-exchange capacity in meq Nail OOg as follows:

meq NallOOg =

Where:

(mgtl Na)

(W) (23) (l0)
x 100

10.0

W =weight of soil used for extraction

QUALITY ASSURANCE/QUALITY CONTROL

10.1 Employ a minimum of one blank per extraction/digestion batch of~O samples to
determine if contamination or any memory effects are occurring.

10.2 Employ a laboratory control sample (LCS) and a laboratory control duplicate (LOW) per
digestion batch. '

10.3 Employ a duplicate sample with each extraction batch.

-10.4 Analyze one standard at the detection limit (PQL) with each batch of samples.

10.5 See SOP SWL-IN-205 for ICP Analysis QNQC.

'.

11.0 WASTE DISPOSALIPOLLUTION PREVENTIO~. All samples and chemicals will be
" disposed of according to the instructions given in SOP SWL-GA-114, "Hazardous Waste

Management Plan".

12.0 MEmOD PERFORMANCE

12.1 The result for the method blank must be below the reporting limit (500meq NallOOml).

12.2 The control limit for the LCW-LOW is-20% RPO and 80-120% recovery.

12.3 The control limit for the duplicate is 0-35% RPD.

Typist LLR PJige 3 of 4



SWLO, INC. / AATS, INC.
Cation Exchange Capacity of Soils (Sodium Acetate)

12.4 See SOP-SWL-IN-205 for control limits for ICP analysis.

13.0 REFERENCES

I-Series: SWL-IN-212
Rev. No.: 2.2 - 05/16/00

•
13.1 U.S. EPA, SW-846 ....~st Methodsfor Evaluating Solid Waste Physical/Chemical

Methods. lvfethod 9081A. Revision 1", November 1990.

13.2 Rhoades, J.D. "Cation-exchange Capacity" pp. 149-157, in C.A. Black (ed.), Methods of
Soil Analysis, Part 2: Chemical and Microbiological Propenies. Am. Soc. Agron..
Madison, Wisconsin (1982).

14.0 .DEFINITIONS

14.1 Sample Batch: Consists of a maximum of twenty samples per matrix.

14.2 Preparation Blank: Method blank taken through extraction, digestion and
analysis to check for contamination in the system.

14.3 Laboratory Control Sample (LCS): A spiked sample taken through digestion and analysis
to check the system's accuracy and precision.

14.4 Laboratory Duplicate Control Sample (LDS): A spiked sample taken through digestion
and analysis to check the system's accuracy and precision.

14.5 Duplicate Sample: A sample taken through extraction, digestion and analysis to •
check the precision of the matrix.

•
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SWLO, INC./ AATS, INC.
Analysis of Total Organic Carbon in Water

'.' 1.0 SCOPE AND APPLICATION

I-Series: SWL-IN-310
Rev. No.: 4.1 -10126/00

1.1 Tbis method includes the measurement oforganic carbon in drinking, surface, and saline

waters, domestic and industrial wastes.

1.2 The method is most applicable to measurement of organic carbon between 1.0-100 mgIL.

1.3 The SOP covers USEPA Method 415.1, SW-846 Method 9060, and Standard Methods

5310B. All QC requirements of each are covered using the stricter requirement where

applicable.

2.0 'METHOD SUMMARY

Organic.carbon in a sample is converted to carbon dioxide (C02) by catalytic combustion. The

C02 formed is measured by nondispersive infrared gas analyzer (NDIR).

3.0 HEALTH AND SAFETY

3.1 Refer to the current version of the "Laboratory Safety Plan" SOP (SWL-GA-lll).

3.2 Each chemical and sample should be regarded as a potential health hazard and exposure

should be as low as reasonably achievable. Wearing gloves, eye protection, and a

laboratory coat during extraction and analysis is advisable and should provide the proper

protection.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

4.1 Sampling and storage of samples in glass bottles is preferable. Sampling and storage in

plastic bottles is permissible if it is established that the containers do not contribute

contaminating organics to the samples.

4.2 Samples should be acidified with HCl or H2S04 to a pH <2. Store samples at 4°C until

time ofanalysis.

4.3 Holding times are 28 days from sample collection.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Tbis procedure is applicable only to homogenous samples, which can be injected into the

apparatus by reproducible means of a microliter-type syringe. The openings of the

syringe limit the maximum size of particle, which may be included in the sample.

5.2 Removal of carbonate and bicarbonate by acidification and purging with nitrogen can

result in the loss ofvolatile organic substances.

6.0 EQUIPMENT/APPARATUS

Typist; UR

6.1 Shimadzu Total Organic Carbon Analy~er,model TOC-5050 or equivalent.
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SWLO, INC./ AATS, INC.
Analysis of Total Organic Carbon in Water

6.2 Carrier Gas: Zero Grade Air not to contain more thaillppm COlrCO, and HC
(hydrocarbon) respectively. --.

7.0 REAGENTS

7.1 Distilled water used in preparation of standards and for dilution of samples should be
ultra pure to reduce the carbon concentration of the blank.

7.2 Potassium hydrogen phthalate, stock solution, lOOOmgcarbon/liter: Dissolve 2.125g of
potassium hydrogen phthalate (primary Standard Grade) in distilled water and dilute to
one liter. The obtained solution contains 1,000 mgll of carbon (1,000 CIl) or equivalent
to I,OOOppm C.

7.3 ICReagent: 25m! phosphoric acid, 75m! DI water.

7.4 Humidifier: Fill humidifier with distilled water to the upper line, add 2 pellets ofNaOH,
and mix.

7.5 Working Calibration Standards: Using the following table, dilute the standards using
organic-free water.

mLs of Stock Solution (6.2)
per 200mL Final Volume

0.2
4.0
10.0
20.0

Cone. of Standard mgll

1.0

20.0
50.0
100.0

•
7.6 Blank Solution: Use the same distilled water used for the preparation of the standard

solution.

8.0 PROCEDURE

8.1 Calibration

8.1.1 Summary

8.1.1.1

8.1.1.2

Lower the pH ofthe standards to <2 with H2S04.

Load the standards into the autosampler and purge with zero grade air
for 5 minutes.

8.1.1.3

8.1.1.4

Calibrate instrument starting with high standard and working down
towards low standard.

Resulting calibration curve must have a correlation coefficient
~.995.

•
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801.2 Calibration Frequency:

ce
Typist LLR

8.1.2.1

8.1.3 Procedure

8.1.3.1

8.1.3.2

8.1.3.3

8.1.3.4

8.1.3.5

8.1.3.6

A new calibration must be performed on a monthly basis, or if one of
the following action items exist (whichever is more frequent):

- When a new Stock standard solution is made.

-When any ofthe instrument parameters are changed ( Le.
combustion, tube, carrier gas flow rate, injection needle, or
anything that might change the sensitivity of the instrument).

- If the Indepertaent Calibration Standard (ICV), Continuing
Calibration Standard (CCV), Independent Calibration Blank
(lCB), or Continuing Blank (CCB) fails their respective control
limits.

Remove gas-line from probe.

Bring up "Main Menu": Press "#8" (Maintenance Menu). Arrow
down to gas-flow (press "Enter"). This will turn the gas on. Open
front cover of the instrument and adjust the gas-flow all the way open.

Place gas line in standard container and sparge for five minutes. Do
all standards, cleaning gas line between each standard.

Fill standard vials andplace in turntable startip.g with high standard.
The setup will be as follows:

CALIBRATION ONE

100.0 Sl

50.0 S2

20.0. S3
1.0 S4

Check baseline by selecting"#6" (Monitor) and correct if necessary.
Press F2 to return to the Main Menu.

Next select ''#9'' (Autosampler) and press "Enter".

8.1.3.6.1 Press "F3" (Edit)

8.1.3.6.2 Press "Fl" (All Clear)

8.1.3.6.3 Press "F2" (All Clear)
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8.1.3.7 - - •Arrow over to "C1" (Calibration One). Hereymnnay enter any -
number one through eighteen and press "Enter". The calibration will.
be stored in that file number.

8.1.3.7.1 Type will be set as "#1" (TC). Press "Enter".

8.1.3.7.2 The first standard concentration will be 100.0: Press
"Enter". Next enter where the standard will be placed.
See section-R~1.3.4 above for placement (Le., the first
standard will be Sl).

8.1.3.7.3 Range will be set at xS;press "Enter".

8.1.3.7.4 Injection volume will be 30ug/l;press "Enter".

8.1.3.7.5 Number of injections will be 3; press "Enter".

8.1.3.7.6 Max. Number of injections will be set at 5; press "Enter".

8.1.3.7.7 SD and CV will be set at 200 and 2.0%.

8.1.3.8

8.1.3.9

8.1.3.7.8 "Shift to Origin" should be set to the "OFF" position.

Press "F2" (Return) to return to autosampler screen.

Press "Fl" (Next). •8.1.3.10 ASI Conditions:

8.1.3.10.1 Rinse l

8.1.3.10.2 No. ofNeedle Washes 2

8.1.3.10.3 Flow-line washes .4

8.1.3.10.4 Calibrate before 2

8.1.3.10.5 Print 3

8.1.3.10.6 Screen will skip down to:

Key Lock 2

8.1.3:11 Press "Fl" (Next).

8.1.3.12 Press "Start".

Typist LLR

8.2 Sample Analysis

8.2.1 Summary

8.2.1.1

8.2.1.2

Load samples onto autosampler.

Set purge time at 2.0 minutes using zero grade air as purge gas.

Page 4 ofn
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Analyze the samples using triple injection. -·'
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8.2.1.3

8.2.2 Procedure

I-Series: SWL-IN-310
Rev. No.: 4.1-10/26/00

••

8.2.2.1

8.2.2.2

8.2.2.3

8.2.2.4

8.2.2.5

8.2.2.6

Press "# 8" (Maintenance); press "Enter".

Arrow down to mechanical check; press '~Enter".

Press "ASI".

Press "AT-R"..

8.2.2.4.1 Remove probe wash and clean with soap and water.
Rinse with 1:1 HCl. Fill with 01 water and replace;
press "Return"; press "End".

Remove sample and gas line from probes.

Remove g~ and sample probe from arm.

8.2.2.6.1 Place both needles in a very mild HCI solution (l :9) and
place in sonicator for fifteen minutes.

8.2.2.6.2 Remove from sonicator and rinse.

8.2.2.6.3 Fill container with 01 water and sonicate for an
additional fifteen minutes. Replace in arm.

8.2.3 Regeneration ofIC

•

8.2.3.1

8.2.3~2

8.2.3.3

Press "Enter" once regeneration is complete (refill if necessary).

8.2.3.1.1 Arrow down to mechanical check; press "Enter".

8.2.3.1.2 Under IC-O press "On" and let any excess reagent diain.

8.2.3.1.3 While on move, drain tube up or down to prevent tube
being crimped or broken. Press "Off'; then press "End".

Arrow up to regeneration ofTC.

8.2.3.2.1 Place 2N HCI in S1 andpress "Start".

8.2.3.2.2 Remove top lid off ofTOC 5050.

8.2.3.2.3 Watch injection to make sure injection is centered and
does not splash on sides ofcombustion tube. If injection
is not correct, replace injection needlelsee Shimadzu
TOC 5050 Operating Manual, page 123).
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8.-2.3.3.2 Open front cover; set-sparge gas to 49mVmin using •
flowmeter.

8.2.3.3.3 Set carrier gas at 150mVmin.

8.2.3.3.4 Arrow up to sparge gas-flow; press "Enter" (this turns
offthe gas):

8.2.3.3.5 Press "F2" to return to Main Menu.

8.2.4 Baseline check

Press "F2" to return to Main Menu.

Press #6; press "Enter".

"1 S" is the initial sample. Most often it will be number one, but it can
be two, three, and so on.

"FS" is fmal sample and is always a CCB (each run ends with a CCV
and a CCB).

•

•

Arrow over to "FI" and choose "FI" or "F2". "FI" is calibration one;
"F2" is the second calibration used for samples that are well above
calibration one. Enter "#2" (instrument will automatically move to
"W" which is number ofwashes. Enter ''#4''. ''NO'' is the number of
injections: in mostcases ''#3'' will be used. "Max" is the number of
injections; in most cases ''#5'' will be used. If for instance, quads are
required it is best to run four out ofsix. Arrow over to "SP" where
sparge gas is set for 2.0 minutes per sample. DI will remain as is.

ASI Conditions:

Press "F3" (Edit).

Press "FI" (All Clear).

Press "F2" (All Clear).

Choose type ofmeasurement: I=TC, 2=IC, 3=TOC, 4-NPOC. Press
"Enter".

8.2.5.9.1 Rinse.....;....•.......................... I

Ifbaseline s zero, press "F2". Ifnot, adjust baseline using the optical
zero on top ofthe instrument.

Press "#9" (AutosampJ(~r);press"Enter".

8.2.5.9

8.2.4.1

8.2.4.2

8.2.4.3

8.2.5 Analysis

8.2.5.1

8.2.5.2

8.2.5.3

8.2.5.4

8.2.5.5

8.2.5.6

8.2.5.7

8.2.5.8

8.2.5.9.2 Number ofneedle washes 2

8.2.5.9.3 Flow line Washes 4
Typist LLR Page 6 of 11



8.2.5.9.4 Calibrate before - : 2 -

8.2.5.9.5 Print Info 3

8.2.5.9.6 Auto add of acid ~ ~ 1

8.2.5.9.7 Acid volume (auto)

8.2.5.9.8 Rinse after addition of acid .. I

••
~. :;.:
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SWLO, INC./ AATS, INC. "~: ..;
Analysis of Total Organic Carbon in Water

I-Series: SWL-IN-310
Rev. No.: 4.1-10/26/00

8.2.5.9.9 Key Lock 2

8.2.5.9.10 Finish or running 3

8.2.5.10 Press "Start"

9.0 CALCULAnONS

9.1 Instrument reports all results as mgIL; apply the appropriate dilution factor when
necessary.

9.2 Report results and detection limits to 2 significant figures if result is <10.0 mgIL or three
significant figures is report is ~10.0 mgIL.

• 10.0 QUALITY ASSURANCE/QUALITY CONTROL

10.1 All quality control data should be maintained and available for easy reference or
inspection.

10.2 Calibration: See section 8.0.

10.3 Initial Demonstration ofPerformance:

•
Typi¢LLR

10.4

10.3.1 Linear Calibration Range (LCR) - The LCR must be determined initially and
verified every·6 months. The verification on linearity must use a minimum ofa
blank and three standards. If any verification data exceeds the initial values by ±
10%, linearity must be re-established. Ifany portion of the range is shown to be
nonlinear, sufficient standards must be used to clearly derme the nonlinear
portion.

10.3.2 ·Method Detection Limit (MDL) -MDL's must be determined, according to the
SWL-GA-113 "Definition and Determination ofDetection Limits ".

Assessing Laboratory Performance:

10.4.1 A method blank must be distilled with every batch of20 samples. or less. If the
value exceeds the reporting limit, laboratory or reagent contamination should be
suspected and the samples re-distilled.

10.4.2 ~aboratory Control Samples (LCW and LDW) will be distilled with every batch.
With a true value of25.0 mgll the LCW and LDW have a control limit of90
110% recovery. Ifout ofcontrol the samples will be re-distilled.

Page 7 of II
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1-0.4.3- Independent Calibration Verification (lCV) and Continuing Calibration -.
Verification (CCV): this must be a mid-range check standard from an independent
source from the calibration standards. It will be run immediately after calibration,
a frequency of 10% and at the end of run. Control limitS are 90-110% recovery, if
failure occurs the system must be re-established and all samples that are not
surrounded by CCV's that are in control must be re-analyzed.

10.4.4 Independent Calibration Blank (lCB) and Continuing Calibration Blank (CCB): A
blank must be run immediately after each ICV or CCV. The value must be less
than the reporting limit; iffailure occurs the system must be re-calibrated and all
samples that are not surrounded by CCB's that are in control must be re-analyzed.

10.5 Assessing Analyte Recovery and Data Quality

A Matrix Spike (MS) and (MSD) must be perfonned with every batch at value of2S.0
mgllievei. Data will be flagged if the control of 90-110% is not met.

10.6 Analyze one standard at the detection limit (PQL) with each batch of samples.

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

Refer to the current version of SOP "Hazardous Waste Management Plan ", SWL-GA-114.

12.0 METHOD PERFORMANCE •

Typist LLR

12.1

12.2

12.3

12.4

12.5

12.6

The current MDL studies are provided in the Red Book. See the Inorganic Program
Manager for raw data.

A method blank must be distilled with every batch of 20 samples or less. If the value'
exceeds the reporting limit, laboratory or reagent contamination should be suspected and
the samples re-distilled.

Laboratory Control Samples (LCW and LDW) will be distilled with every batch. With a
true value of2S.0 mgll the LCW and LDW have control limit of90-110% recovery. If
out of control the samples will be re-distilled~ .

Independent Calibration Verification (lCV) and Continuing Calibration Verification
(CCV): this must be a mid-range check standard from an independent source from the
calibration standards. It will be run immediately after calibration, a frequency of 10%
and at the end of run. Control limits are 90-110% recovery, if failure occurs the system
must be re-established and all samples that are not surrounded by CCV's that are in
control must be re-analyzed. .

Independent Calibration Blank (lCB) and Continuing Calibration Blan!c (CCB): A blank
must be run immediately after each ICV or CCV.• The value must be less than the
reporting limit; if failure occurs the system must be re-calibrated and all samples that are
not surrounded by CCB's that are in control must be re-analyzed. •

A Matrix Spike (MS) and (MSD) must be perfonned with every batch at value of2S.0
mgllievel. Data will be flagged if the control of 90-110% is not met.
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14.2

e. 14.3

14.4

14.5

14.6

14.7

e··· 13.0 REFERENCES

13.1 U.S. EPA "Methods/or Chemical Analysis o/Water antiWastes", EPA 600/9-91/034,
September 1991. Method 415.1

13.2 Instruction Manual, Total Organic Carbon Analyzer Model TOC-5050.

13.3 U.S. EPA SW846 Method 9060, Revision 1, November 1990.

13.4 .Standards Methods, 18th Edition, Method 5310B.

14.0 DEFINITIONS

14.1 Material Safety Data Sheet (MSDS): Infonnation provided by commercial vendors for
the chemical products prepared by their company. The
infonnation on the MSDS includes but is not limited to
composition, physical properties, hazard identification, first aid
measures, emergency clean up and/or response, exposure and
storage.

Method Detection Limit (MDL): A detection limit derived from seven samples taken
through the entire method.

Practical Detection Limit (PQL): SWL reporting limit based on a factor times the MDL.

Sample Batch: Consists ofa maximum of twenty samples per matrix.

Preparation Blank (water-PBW): Method blank taken through digestion and analysis to
check for contamination in the system.

Laboratory Control Sample (water-LCW): A spiked sample (usually water) taken through
digestion and analysis to check the system's accuracy.

Laboratory Duplicate Control Sample (water-LDW): A spiked sample (usually water)
taken through digestion and analysis to check the system's
accuracy and precision.

e

14.8 Matrix Spike (MS): .....A spiked sample taken through digestion and analysis to check the
accuracy ofthe matrix. This is designed to provide information
about the effect ofthe sample matrix on the digestion and/or
measurement methodology.

. 14.9 Matrix Spike Duplicate (MSD): A spiked sample taken through digeStion and analysis to
check the accuracy and precision ofthe matrix. This is designed
to provide information about the effect of the sample matrix on
the digestion and/or measurement methodology.

14.10 Duplicate Sample: A sample taken through digestion and analysis to check the
. precision of the matrix.

14.11 Redbook: A listing ofall IDL, MDL, and PQL for the laboratory.
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14.12 Bluebook: ~ Summary listing of in-house control limits. -

14.13 Initial Calibration ofVerification Standard (ICV): Prepared from a source of standard
solutions other than those used for the calibration solutions and
preferably from a different vendor. Used to verify calibration of
instrument. .

SWLO, INC. I AATS, INC.
Analysis of Total Organic Carbon in Water

I-Series: SWL-IN-310
Rev. No.: 4.1-10/26/00 -.

14.14 Continuing Calibration Verification solution (CCV): A mid-range standard used to verify
calibration throughout-analysis.

14.15 Calibration Blanks (ICB/CCB): A standard blank used to verify calibration throughout·
. analysis.

15.0 ATTACHMENTS

15.1 Figure 1: Front View of the TOC-50S Interior with Front Door Open

•

•
Typist;LLR Page 10 of 11



ATTACHMENT 1
Figure: Front View of The TOC-SOSO Interior With Front Door Open•

SWLO, INC. I AATS, INC.
Analysis ofTotal Organic Carbon in Water

I-Series: SWL-IN-310
Rev. No.: 4.1 - 10126/00

4. CONSTRUCTION

The front door of the equipment can be opened. LCD. keyboard and

sample pan are built in the front door.

The front door need not be opened during measurement. At the time

of maintenance and other services. the equipment interior can be

accessed easily if front door is opened. Top cover is removed

easily. Side panels and bottolll panel can be also disDiounted by

removing screws so that the equipment is very easy to inspect or

repair.

Side panels and bottom panel are expected to be opened only by
our service staff for repair. If they must be opened by the user •.
be sure to turn off power switch beforehand.

Carrier gas pressure gauge

pressure controller

reaction vessel

IC sample injecting block

__ Front
door

containerDehumidifier drain
Humidifier

Pinch valve (for IC drain)
Three_ay cock

Pallet

IC reagent container (glass bottle)

Four-port
valve

Microliter __~~1
syringe

Plunger
holder

Sparge gas
floV1lleter

Carrier gas
flOV1lleter

••

•
Fig. 4.1 Front View of the TOC-SOSO Interior

(Viewed with the Front Door Open)
- 31 -
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SWLO, INC. / AATS, INC.
Total Organic Carbon in Soil/Sediment

e·
1.0 SCOPE AND APPLICATION

I-Series: SWL-IN-311
Rev. No. 4.0 - 05/16/00

1.1 This method describes protocols for the determination of organic carbon in soil or
sediment.

1.2 The applicable range of this analysis is 500 to 999.000mg/Kg organic carbon. The
Southwest Laboratory of Oklahoma reporting limit is 500mg/Kg.

1.3 Data is reported in mglKg on a dry weight basis.

1.4 The SOP covers USEPA SW-846, Method 9060. Rev. I. December. 1996 with no
deviations. .

2.0 METHOD SUMMARY

2.1 Inorganic carbon from carbonates and bicarbonates is removed by acid treatment.

2.2 The organic compounds are decomposed by pyrolysis in the presence of oxygen.

2.3 The carbon dioxide that is fonnedis determined by direct non-dispersive infrared
detection.

e 2.4 Water content is determined on a separate portion of sediment.

e

3.0 HEALTH AND SAFETY

3.1 Refer to current version of"Laboratory Safety Plan", SWL-GA-l11.

3.2 Each chemical and sample should be regarded as a potential health hazard and exposure
should be as low as reasonably achievable. This may be done by wearing gloves, eye
protection, and a laboratory coat during analysis.

3.3 Crucibles removed from the furnace are extremely hot. Handle only with tongs while
wearing heat-resistant gloves.

4.0 SAMPLKPRESERVATION, CONTAINERS, HANDLING & STORAGE

4.1 Collectsediments in glass jars with Teflon or aluminum foil lined lids.

4.2 Samples must be stored at 4°C.

4.3 Samples must be analyzed within 28 days of collection.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 . Volatile organics in the soiUsediment samples may be lost in the process ofair drying
samples as well as decarbonation resulting in a low bias.

Typist: LLR Page 1 of6
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SWLO, INC./ AATS, INC. I-Series: SWL-IN-311
Total Organic Carbon in Soil/Sediment Rev. No. 4.0 - 05/16/00

5.2 13act~rial decomposition and volatilization of the org~ic compounds are minimized by -.
maintaining the sample at 4°C. analyzing within the specified holding time. and
analyzing the wet sample.

6.0 EQUIPMENT/APPARATUS

6.1 Drying oven maintained at 105°C.

6.2 Analytical Instrument: Leco Model CR-12 Carbon determinator with chlorine-trap and
non-dispersive infrared detector. - -

6.3 Carrier Gas: High Purity Oxygen.

6.4 Integral Alphanumeric Printer.

6.5 Tongs

6.6 Heat resistant gloves.

6.7 Desiccator

7.0

6.8 Quartz combustion boats

REAGENTS

7.1 Distilled water used in preparation of standards and for dilution of samples should be'
ultra pure to reduce the carbon concentration of the blank.

7.2 Potassium hydrogen phthalate certified A.C.S. grade: 47.05% carbon for instrument
calibration.

.'

8.2

7.3 Calcium carbonate certified A.C.S. grade: 12% carbon for instrument calibration check.

7.4 Hydrochloric acid solution, 1: 1 by volume.

7.5 Chatanooga Shale

8.0 PROCEDURE

8.1 Sample ~reparation

8.1.1 Take 0.50 grams of well-mixed sample and place in a quartz combustion boat.

8.1.2 Air-dry this sample in desiccator for minimum of 24 hours.

8.1.3 Add 1: 1 HCI solution drop-wise until the effervescence stops. -

8.1.4 Dry the samples in a drying oven at 105°C. The sample is now ready for analysis.

Calibration . . •

8.2.1 Instrument run temp = 250QoC, and standby mode = 1500°C

Typist LLR Page 2 of 6



SWLO. INC. / AATS, INC.
Total Organic Carbon in Soil/Sediment

-8.2.2 Select the channel to be calibrated

I-Series: SWL-IN-311
Rev. No. 4.0 - 05/16/00

•

•
Typist LLR

8.2.3 Add a combustion boat to the built-in analytical balance.

8.2.4 Press tare. W~h approximately 0.2 grams of potassium hydrogen phthalate in
combustion boat.

8.2.5 After the balance has stabilized press enter.

8.2.6 Press "Analyze" and wait for the digital readout to read "Load Furmice". Slide in
calibration standard and wait for the result to printout.

8.2.7 Repeat steps 2 through 5 a minimum of three more times.

8.2.8 Press the "SYSTEM UPDATE" key, then the I key. The message center will
display "CALIBRATE SYSTEM YESINO".

8.2.' Press the "YES" key. The message will display "CALIBRATE. BY SID
YESINO".

8.2.10 Press the "YES" key. The printer will print the answer stack for the previous 10
runs.

8.2.11 The message center will display "CARBON SID - % ??? MOD BY KBD", enter
the percent carbon contained in the standard sample (47.05%).

8.2.12 Enter the percent carbon obtained in the standard sample (47.05%).

8.2.13 The printer will print the standard entered and the old calibration.

8.2.14 The message will display "SELECT FROM LAST xx RESULT'.

8.2.15 Enter the total number of calibration runs to be included in the calibration
calculation. After a number is entered. the message center will display one-at-a
time the results for the number of results entered. Answer "YES" or "NO" to
each prompt as it appears. The printer will print each answer as the "YES" key is
pressed.

8.2.16 After the operator responds to the last prompt, the printer will print the new
calibration and the answer stack. recalculated according to the new calibration
·value.

8.2.17 Analyze the 12% calcium carbonate standard to verify the calibration. The
percent recovery must be within ±10% or recalibration will be necessary.

8.2.18 Analyze a blank combustion boat. The result must be below 0.01% or
recalibration will be necessary.

8.2.19 .The 12% calcium carbonate standard and blank is analyzed after every 10 samples
and must meet the above criteria or recalibration and reanalysis of the previous 10
samples will be necessary.
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SWLO, INC. / AATS, INC.
Total Organic Carbon in Soil/Sediment

9.0 CALCULATION

8.3

9.1

9.2

I-8eries: SWL-IN-311
Rev. No. 4.0 - 05/16/00

Sample Analysis

8.3.1 Press the "ID CODE" key. Enter the sample number to be analyzed.

8.3.2 Enter the weight used in the sample preparation and press "ENTER".

8.3.3 Press the "ANALYZE" key. The "PURGE" flow will start immediately. The
"LANCE" flow will start later in the analysis cycle.

--
8.3.4 Wait until the message center display "LOAD FURNACE" and then slide the

combustion boat. Immediately after inserting the combustion boat, press the
"ANALYZE" key again since the amount of carbon released will be insufficient
to start analysis automatically.

8.3.5 When the analysis is complete. the "CARBON" display will indicate the results
and the printer will print the value. .

8.3.6 Remove the expended combustion boat from the furnace.

8.3.7 Enter results into the "Soil Total Organic Carbon" logbook (see Attachment 1).

Multiply % results by 10,000 to obtain TOC in mg/Kg.

If analysis is done on a wet sample, use the following calculation to convert to dry
weight:

-.

'.
TOC, mglKg =

TOC wet weight, mglKg

% solids
·x 100

10.0 QUALITY ASSURANCE/QUALITY CONTROL

10.1 With each batch of samples a blank (PBS) must be analyzed by treating an empty
combustion boat with 1: 1 HCI and carrying through the drying procedure with the
samples.

10.2 Check the initial calibration (ICV) and every ten samples (CCV) with a calciiun
carbonate standard as discussed in Section 8.2.

. 10.3 Analyze a privately prepared sample ofChatanooga Shale, treated the same as the
samples, and a duplicate with each batch (LCSILDS).

10.4 Analyze a blank combustion boat after every ten samples (CCB).

10.5 Analyze one standard at the detection limit (PQL) with each batch of samples.

10.6 A matrix spike (MS) and matrix spike duplicate (MSD) must be analyzed with every •
batch of samples. Add 0.1 gram of Potassium Hydrogen Phthalate (8.2) after step 8.1.4.
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11.0 WASTE DISPOSALIPOLLUTION PREVENTION. Sample waste-should be disposed ofas
per SOP SWL-GA-114. "Hazardous Waste Management Plan". .•

SWLO, INC. / AATS, INC.
Total Organic Carbon in Soil/Sediment

'.~ "

I-Series: SWL-IN;.311
Rev. No. 4.0 - 05/16/00

•

•

12.0 METHOD PERFORMANCE·

12.1 The result of the PBS and CCB must be below the reporting limit (0.05%) or if results are
above lOx the blank value the results may be used. If not. the samples must be re
prepared and analyzeO.

12.2 The control limits for the ICV and CCV are 90-110% recovery. If outside the control
limits re-calibrate and re-analyze the samples.

12.3 The control limits for the LCSILDS is 85-115% recovery. Ifrecovery is not within
control limits, the LCS will be reanalyzed once more. If recovery is still not within
control limits the instrument will be re-calibrated and analysis restarted.

12.4 The control limit for MS and MSD is 75-125% recovery, and 0-20% RPD.

13.0 REFERENCES

13.1 Leco Corp, CR-12 Carbon System Instruction Manual, 1987.

13.2 SW-846, Method 9060, Rev. 1, December 1996.

13.3 U.S. EPA, Region II,"Determination a/Total Organic Carbon in Sediment" by Lloyd
Kahn. JulX 27, 1988.

14.0 DEFINITIONS

14.1 Initial Calibration Verification (ICV): A standard that is from a different source than the
calibration standards. and is used to verify the calibration.

14.2 Continuing Calibration Blank (CCB): Empty combustion boat taken through the analysis
to check for contamination in the system.

14.3 Continuing Calibration Verification (CCV): Standard used to verify the analytical
calibration is still within control.

14.4 Sample Batch: Consists of a maximum of twenty samples per matrix.

14.5 Preparation Blank (PBS): Method blank taken through sample preparation steps and
analysis to check for contamination in the system.

14.6 Laboratory Control Sample (LCS): A privately prepared sample of known concentration
taken through the sample preparation and analysis to check
the system's accuracy.

14.7 Matrix Spike (MS): A spiked sample taken through analysis to check the
. accuracy <;>f the matrix.

14.8 Matrix Spike Duplicate (MSD): A spiked sample taken through analysi~ to check the
accuracy ·and precision of the matrix.
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SWLO, INC./ AATS, INC.
Total Organic Carbon in Soil/Sediment

15.0 ATIAGHMENTS

15.1 Attachment I: Soil Total Organic Carbon Log

I-Series: SWL-IN-311
Rev. No. 4.0 - 05/16/00

•
ATTACHMENT 1

Soil Total Organic Carbon

SOIL TOTAL ORGANIC CARBON

•.. Soil Total Organic C3Ibon (1N311FtOOC) SWL·IN·311. REV. ;ul

INORGANICS
DEPARTMENT

-..-~-

ADa1yIt: -------
Rmcwed by: _ Date: _

Weight; of TUC.~/~ i. TOC.mg/~

#. G1fent ID 5WLONO. 5ample.gm Wet-Weight; Moisture Dry Weight;

,
2

3

4

5

6

7

8

9

10

. 11

12

13

14

15

16

17

18

19

20

21

22

SOtmIWEST LABoRATORY OF OKLAHOMA. INC.
1700 West Albany. BrokeD Arrow. OK 74012 ~ OffICe (918) 2.51·28S8. Fax (918)2SI·2.599
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pH ELECTROMETRIC MEASUREMENT (TEST CODES IN220 AND HW200)
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I-Series: SWL-IN405
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SWLO, INC. / AATS, INC.
pH Electrometric Measurement (Test Codes IN220 and HW200)

• 1.0 SCOPE AND APPLICATION

I-Series: SWL-IN405
Rev. No.: 4.3 - 05/16/00

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

2.0 METHOD SUMMARY. The pH of the sample is determined electrometrically using a
combination electrode. The measuring device is calibrated using a series of standard solutions of
known pH.

•• 3.0

1.1 lIDs method is used to measure the pH of aqueous wastes and those multiphase wastes
where the aqueous ppase constitutes at least 20% of the total volume of the waste. Soils
may also be determined after a deionized water extraction.

1.2 Multiple analysis of pH on successive volumes of sample is required. Therefore, this be
the case adequate sample size will need to be provided by the client.

1.3 lIDs method will also be used for"corrosivity pH.

1.4 The SOP covers USEPA method 150.1 and Standard Methods 4500-H. All QC
requirements of each are covered using the stricter requirement where applicable.

1.5 This procedure is based on several methods, (see Section 13); the most stringent quality
control of those methods is used in this procedure (see section 10).

HEALTH AND SAFETY. Refer to "Laboratory Safety Plan", SOP SWL-GA-III.

4.1 Samples should be analyzed as soon as possible preferably in the field at the time of
sampling.

4.2 High-purity waters and waters not at equilibrium with the atmosphere are subject to
changes when exposed tot he atmosphere, therefore the sample containers should be
filled completely and kept sealed prior to analysis.

4.3 Keep soils refrigerated at 4°C. Analyzed immediately after extraction.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 The glass electrode, in general, is not subject to solution interferences from color,
turbidity, colloidal matter, oxidants, reductants, or high salinity.

"5.2 Sodium error at pH levels>10 can be reduced or eliminated by using a low-sodium-error
electrode.

•
Typist LLR

5.3

5.4

Coatings of oily material or particulate matter can impair electrode response. These
coatings can usually be removed by gentle wiping or detergent washing, followed by
rinsing with distilled water. An additional treatment with hydrochloric acid (I :9) may be
necessary to remove any remaining film.

Temperature effects on the electrometric determination of pH arise from two sources.
The fIrst is caused by the change in electrode output at various temperatures. This
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SWLO, INC. / AATS, INC.
pH Electrometric Measurement (Test Codes IN220 and HW200)

I-Series: SWL-IN405
Rev. No.: 4.3 - 05/16/00

interference can be controlled with instruments having temper~mre compensation or by -.
calibrating the electrode-instrument system at the temperature of the samples. The
second source of temperature effects is the change of pH due to changes in the sample as
the temperature changes. This error is sample-dependent and cannot be controlled. It
should. therefore, be riOted by reporting both th~ pH and temperature at the time of .
analysis.

6.0 EQUIPMENT / APPARATUS

6.1 pH meter: Orion Model nOA Bench Top pHJISE Meter

6.2 Electrode: Orion Ross. combination, glass body general purpose.

6.3 Magnetic stirrer and Teflon-coated stirring bar:

6.4 Temperature sensor for automatic compensation.

6.5 Electrode: Low sodium - error electrode

7.0 REAGENTS. pH buffer: Labcraft. accurate within ± 0.01 pH units. Standardized against.
primary standards of the NIST. Discard after each use.

8.0 PROCEDURE

8.1 Calibration

8.1.1 Connect electrode to meter. Slide the mode switch to pH. The sample LED
should light. If not, press Sample.

8.1.2 Choose 4.0 and 10.0 buffers for the calibration of the instrument.

8.1.3 Place electrode into first buffer.

•

Typist LLR

8.2

8.3

8.1.4 Press Cal. The Cal 1 LED lights indicating that this is the first buffer and a value
has not been entered. Wait for ready LED to light, then scroll in the correct value,
using a, akeys, then press enter. The display will freeze for 3 seconds. Then Cal
2 LED will light indicating the meter is ready for the second buffer.

8.1.5 . Rinse electrode and place into the second buffer. Wait for ready LED to light.
Scroll in the correct value and press enter. After the second buffer value has been
entered, the sample LED will light.

8.1.6 Analyze a buffer solution of pH 4.0, 7.0, and 10.0. If the results are not within ±
0.05 pH of the true value, recalibrate the meter; otherwise, proceed with analysis
of samples. Slope must be 95% or greater; if not, clean the electrode and
recalibrate.

Place the sample in a clean glass beaker using a sufficient volume to cover the sensing •
elements of the electrodes and to give adequate clearance for the magnetic stirring bar.

Thoroughly rinse and gently wipe_the ele"ctrtides prior to measuring pH of samples.
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- .
Immerse the electrodes into the sample beaker and gently stir atll constant rate to provide--
homogeneity and suspension of solids. Note and record sample pH.

8.3.1 Repeat the analysis of pH on successive volumes of sample until values differ by
less than 0.1 pH-units for each sample and record duplicate analysis on log.

8.4 For soils, weigh 20.0g soil into a 50ml sample vial. Add 20.0rill Type II reagent water.
close and shake for lO-minutes. Allow the sample to stand for I hour. or until the
supernatant is clear (it will sometimes be necessary to filter or centrifuge the sample).
Sample can then be analyzed as described above.

8.5 Write-up & Review Procedure

Record all results on the analysis run log (see Attachment I).

Review Data according to requirements in Section 10.0 of this SOP, and SOP, "r'
and 2nd Data Review ofWetlab Analysis", SWL-IN-I07.

Ifneeded, fill out a "Non-Conformance Report" (see SOP SWL-IN-I07).

Ifneeded, fill out a Re-analysis Form (see SOP SWL-IN-107).

A copy of the Analysis Log is then attached to the raw data. and above forms (if
needed) are present for a secondary or peer review

•
SWLO. INC. / AATS, INC.
pH Electrometric Measurement (Test Codes IN220 and HW200)

I-Series: SWL-IN405
Rev. No.: 4.3 - 05/16/00

Enter results in LIMS and then place a copy of the Analysis Log with each
episode worksheet and note on front of worksheet that the test is complete.

9.0 CALCULATIONS. None required.

10.0 QUALITY ASSURANCE / QUALITY CONTROL

10.1 Duplicate samples will be analyzed routinely. Duplicates of each sample are required for
analysis.

10.2 Electrodes must be thoroughly rinsed between samples.

10.3 Check standards of buffer 4.0, 7.0, and 10.0 solutions must be analyzed once per 20
samples.

10.4 Analyze one standard at the detection limit (PQL) with each batchof samples.

•
11.0

12.0

Typist LLR

WASTE DISPOSALIPOLLUTION PREVENTION. See "Hazardous Waste Management
Plan", SOP SWL-GA-114.

METHOD PERFORMANCE

Forty-four analysts in twenty laboratories analyzed six synthetic water samples containing exact
increments of hydrogen-hydroxyl ions, with the following results:
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+0.07
-0.002
-0.01
+0.01

pH Units
3.5
3.5
7.1
7.2
8.0.
8.0

13.0 REFERENCES

Standard1leviation
pH Units·

. 0.10
0.11
0.20
0.18
0.13
0.12

Accuracy as
Bias Bias
% pH Units

-0.29 -0.01
-0.00
+1.01
-0.03
-0.12
+0.16

13.1 ~ National Bureau of Standards. Standard Reference Material Catalog 1986- 87, Special
Publication 260.

13.2 U.S. EPA SW846, 3rd Edition, December 1997, Method 9045C/9040B

13.3 Methods for Chemical Analysis of Water and Wastes, Method 150.1

13.4 Standard Methods, 4500-H

13.5 Selected SWOK SOP's as listed in text.

14.0 DEFINITIONS. None required.

15.0 ATTACHM:ENTS

Attachment: pH Analysis Log

•

•
Typist LLR Page 4 ofS



••
SWLO, INC./ AATS, INC.
pH Electrometric Measurement (Test Codes IN220 and HW200)

. ATTACHMENT 1
pH Analvsis Lot!

I-Series: SWL-IN405
Rev. No.: 4.3 - 05/16/00

PAGE __

INORGANICS
DEPARTMENT

I.I'H~~YSS= (;~ooq~~:SISL~~_,._
TIl

ADlII,)S:. DaR: PrcpBa:hID: _

Start Time: _ Ead Time: _..,....._ Baffer 4.0 SWOK ID: --0:-------
Baffer 7.0 SWOK ID: _

Baffer 10.0 SWOK ID: _

REVIEWED BY:

SoUTHWEST LABoRATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow. OK 74012. Officc (918) 251-2858. Fax (918) 251-2599

•

•
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# ID#

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20
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SWLO, INC. I AATS, INC.
Analysis of Inorganic Chloride

1.0 SCOPE AND APPLICATION.

IN Series: SWL-IN-505
Rev. No.: 2.2 - 05/17/00

•1.1 This method is used to measure the inorganic anion chloride (el- ) in drinking, surface
and saline waters. domestic and industrial wastes. It covers USEPA method 325.3 and
Standard Methods 4500-CI" C. All QC requirements of each are covered using the stricter
requirement where applicable.

1.2 The method is suitable for all concentrations of Chloride: however. in order to avoid large
titration volume. a sample aliquot containing not more than 10 to 20 mg Chloride per 50
ml is used.

2.0 METHOD SUMMARY - An acidified sample is titrated with mercuric nitrate in the presence
of mixed diphenylcarbazone-bromophenol blue indicator. The end point of the titration is the
formation of the blue-violet mercury diphenylcarbazone complex.

3.0 HEALTH AND SAFETY - Refer to the current version of "Laboratory Safety Plan", SOP.

4.1 Samples shall be collected in pre-cleaned plastic or glass containers.

4.0 SAMPLE PRESERVATION, CONTAINERS,HANDLING AND STORAGE

4.2 N~ sample preservation is required. •4.3 Samples must be analyzed within 28 days of collection.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Chromate and Ferric ions interfere when present in excess of 10mg/L. Add 2 ml of fresh
hydroquinone solution (see section 7.6).

5.2 Sulfite interference can be eliminated by oxidizing the 50ml of sample solution with
0.5ml ofH20 2 (see section 7.5).

-
6.0 EQUIPMENT/APPARATUS

6.1 Erlenmeyer Flask, 250ul

6.2 Microburet, 10ul

7.0 REAGENTS

7.1 ASTM Type II Water

7.2

Typist: VLO

Standard Sodium solution. 0.025N - Dissolve 1.4613grams ± 0.0002 g of Sodium
Chloride (dried to 6000 C for I hr.) in Chloride-free water in a I-liter volumetric flask •
and dilute to the mark.
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7.3 NitricAcid(HNO)) Solution· Add 3.0 ml concentrated nitric acid to 997 ml of Type II
water.

7.4 Sodium Hydroxide (NaOH) Solution ·-('10g/l): Dissolve approximately 109 ofNaOH in
Type II water. and dilute to 1L.

7.5 Hydrogen Peroxide - ( 30% H~O~)

7.6 Hydroquinone Solution( 1Og/L) ~ Dissolve I g of purified hydroquinone in water in a 100
ml volumetric flask and dilute to the mark.

7.7 Mercuric Nitrate Titrant (0.14IN) - Dissolve 24.2g Hg(NO~)2 H~O in 900 ml of Type II
water acidified with 5.0 mi concentrated HNO) in a I liter volumetric flask and dilute to
the mark with Type II water. Filter. if necessary. Standardize against standard sodium
chloride solution (see section 7.2) using the procedures in Section 8.0. Adjust to exactly
O:l4lN and check. Store in a dark bottle. A l.OOmi aliquot is equivalent to 5.00 mg of

. chloride.

e·
7.8 Mercuric Nitrate Titrant(O.025 N) - Dissolve 4.2830 g (HgNO.) 2H~O in 50 ml of Type

II water acidified with 0.50 ml of concentrated HNO) in I liter volumetric flask and dilute
to the mark with Type II water. Filter if necessary. Standardize against standard sodium
chloride solution (see section 7.2) using the procedures in Section 8.0. Adjust to exactly
0.025N and check. Store in a dark bottle. '

e

7.9 Mercuric Nitrate Titrant (0.014IN) - Dissolve 2.4200 g (HgNO))2 in 25 ml ofType II
water acidified with 0.25 ml of concentrated RNO) in I liter volumetric flask and dilute
to the mark with Type II water. Filter, if necessary. Standardize against standard sodium
chloride (see section 7.2) using the procedures in section 8.0. Adjust to exactly 0.0141N
and check. Store in a dark bottle. Alml aliquot is equivalent to 500ug of chloride.

7.10 Mixed Indicator Reagent - Dissolve 0.5 g crystalline diphenylcarbozone and O.05g
bromophenol blue powder in 75 ml 95% ethanol in a 100 ml volumetric flask and dilute
to the mark with 95% ethanol. S·tore in a brown bottle and discard after 6 months.

8.0 PROCEDURE

8.1 Place 50 ml of sample in a vessel for titration. Determine an indicator blank on 50ml
chloride-free water using section 8.6:

8.2 Add 5 to 10 drops of mixed indicator reagent (see section 7.10). Shake or swirl solution.

8.3 Ifa blue-violet or red color appears. add HNO) solution (see section 7.3) drop~by-drop
until the color changes to yellow.

8.4

Typist: VLH



SWLO, INC. / AATS, INC. IN Series: SWL-IN-505
ABslysis of Inorganic Chloride Rev. No.: 2.1 - 02125/99
.---:._---:;:~-------------.

8.5 .Add 1ml excess HNO J solution (see section 7.3).

8.6 Titrate with 0.025 N Mercuric Nitrate Titrant (see section 7.8) until a blue-violet color
persists throughout the solution. If the volume of titrant exceeds 10mi or is less than Iml.
use the 0.141N or 0.0141N Mercuric Nitrate solutions. respectively. If necessary, take a
smaller sample aliquot.

9.0 CALCULATIONS

9.1 To determine the concentration of chloride in the sample. use the following
equation:

(A-B)N x 35.450
mg Chloridelliter =

mlofsample

where: A =ml titrant for sample
B =ml titrant for blank
N =normality of mercuric nitrate titrant

10.0 QUALITY ASSURANCE/QUALITY CONTROL

10.1 All quality control data should be maintained and available for easy reference and
inspection.

10.2 Analyze one standard at the detection limit (PQL) with each batch of samples.

10.3 Employ a minimum of one blank per sample batch to determine if contamination has
occurred.

10.4 A laboratory control sample (LCS) and a laboratory control duplicate (LDS) must be run
for each sample batch. Recovery should be within + 20% of the true value.

•

•

10.5 A matrix spike (MS) and matrix spike duplicate (MSD) will be done at a frequency of 1
MS/MSD per batch or 20 or fewer samples.

11.0 WASTE DISPOSAL / POLLUTION PREVENTION- All chemicals and samples will be
disposed of according to the instructions given in SOP, SWL-GA-114, "Hazardous Waste
Management Plan".

Typist: VLH Page 3 of4
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12.0 METHOD PERFORMANCE - Recovery of the LCS and LDS should be within 20% of the
true value with a 20%RPD.

13.0 REFERENCES

13.1 Use EPA SW846. 3rdEdition. Sept. 1994. Method 9252A

13.2 EPA Method for Chemical Analysis of Water and Wastes. Method 325.3.

14.0 DEFINITIONS

14.1 .Method Blank: Distilled water sample carried through the
analysis to ensure contamination is not
present.

14.2 Laboratory Control Sample (LCS): A spiked sample taken through the
analysis to check the methods accuracy.

14.3 Laboratory Duplicate Control Sample (LDS): .. A spiked sample taken through the
analysis to check the methods accuracy
and precision.

14.4 Sample Batch: Consists of a maximum of twenty samples
per matrix.

Typist: VLH Page 4 of4
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1.0 . SCOPE AND APPLICATION

. I-Series: SWL-IN-600 \
Rev. No.: 4.0- 06/02/00

•

•

1.1 This SOP is applicable for drinking, surface and saline water, domestic and industrial
wastes, activated sludge, sewage, or bottom sediments.

1.2 The practical range of the determinations vary from 4mg/l- 20,000mg/l for Total
Suspended Solids (TSS) to 10mg/l- 20,000mg/l for Total Solids (TS) and Total
Dissol~~d Solids (IDS), and llmg/l at 170mgtl for Total Volatile Solids.

1.3 The SOP covers USEPA Methods 160.1-160.4 and Standard Methods 2540B-E. All QC
requirements of each are covered using the stricter requirement where applicable.

2.0 METHOD SUMMARY

2.1 Total Solids - A well-mixed sample is dried to constant weight at 103°C to 105°C.

2.2 Total Suspended Solids and Total Dissolved Solids- A well-mixed sample is filtered
through a glass fiber filter. The residue retained on the filter is dried to constant weight at
103°C to 105°C for Total Suspended Solids, while the filtrate is dried to constant weight

. at 180°C for Total Dissolved Solids.

2.3 Total Volatile Solids - The residue obtained from the detennination of total, filterable or
non-filterable residue is ignited at 550°C in a muffle furnace. The loss of weight on
ignition is reported as mg/l volatile residue.

3.0 HEALm AND SAFETY - All samples should be considered hazardous and handled as set
forth in SOP, SWL-GA-lll "Laboratory Safety Plan".

4.0 SAMPLE PRESRVATION, CONTAINERS, HANDLING AND STO~GE

4.1 Non-representative particulate such as leaves, sticks, fish and lumps of fecal matter
should be excluded from the sample.

4.2 Preservation of the sample is not practical; analysis should begin as soon as possible.
Refrigeration to 4°C minimizes microbiological decomposition of the solids.

4.3 Samples may be collected in pre-cleaned glass or plastic containers.

4.4 Holding time is 7 days from sample collection.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Highly mineralized waters containing significant concentrations of calcium magnesium,
chloride and/or sulfate may be hygroscopic and will require prolonged drying,
desiccation and rapid weighing of total dissolved solids.

5.2 Too many residues in the evaporating dish may form a water-trapping crust, which will
entrap water that will not be driven off during drying. Residue should be limited to about
200mg for total dissolved solids. - "

Typist LLR . Page 1 of 8
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5.3

5.4

5.5 .

"Samples containing high concentrations ofbicarbonate will reqUire careful and possibly _.•
prolonged drying at 180°C for dissolved solids to ensure that all the bicarbonate is
converted to carbonate.

For the analysis of total suspended solids, samples high in dissolved solids such as saline
waters, brines and some waters, may be subject to a positive interference. Care must
betaken in selecting the filtering apparatus so that washing of the filter and any dissolved
solids in the filter minimizes this potential interference.

The volatile solids test is subject to many errors due to loss ofwater of crystallization,
loss ofvolatile organic matter prior to combustion, incomplete oxidation ofcertain
complex organics, and decomposition ofmineral salts during combustion. The resUlts
should not be considered an accurate measure of organic carbon in the sample, but may
be useful in the control of plant operations. The principal source of error in the
determination is failure to obtain a representative sample.

6.0 EQlJ.IPMENTIAPPARATUS

6.1 Evaporating dishes, porcelain: lOOml volume.

6.2 Filter supports: Gooch Crucible and holder.

6.3 Vacuum·.flask, IL.

6.4 Gooch Crucibles, 25ml.

6.5 Drying oven, I03°·105°C

6.6 Drying oven, 180°C.

6.7 Analytical balances, Mettler H80 or S1P180.

6.8 Desiccator

6.9 Muftle furnace, 550°C

•

7.0 REAGENTS - Not Applicable

8.0 PROCEDURE

8.1 Total Solids

8.1.1 Prepare the evaporating dishes by heating the clean dish to 103°C to 105°C for
'one hour. Cool in desiccator and store until needed.

TypistUR

8.1.2 Weigh the dish on an analytical balance, recording the weight in the Solids
Logbook (see Attachment) to four decimal places.

8.1.3 Shake the sample vigorously, and 'rapidly transfer lOOml to the evaporating dish •
by means of a 100ml graduated cylinder. Rinse the graduated cylinder with three
portions ofASTM Type Itwater, putting each rinse into the evaporating dish.

Pagel 0(8
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8~1.4 Transfer the evaporating dish to the drying oven and evaporate to dryness without
splattering. Dry .the evaporated sample for at least 1 hour in and oven at 103°C to
105°C. Cool the dish in a desiccator to balance temperature and weigh. Record
the weight to four decimal places in the solids logbook. .

8.1.5 Repeat the cycle of drying, cooling, desiccating and weighing until a constant
weight is obtained, or until weight loss is less than 4% of previous weight or -_'-
O.Smg, whichever is less.

8.2 Total Dissolved-Solids

8.2.1' Prepare the glass fiber disc by placing the disc on the bottom of a Gooch Crucible.
While vacuum is applied, wash the disc with three successive 20ml volumes of
distilled water. Remove all traces of water by continuing to apply vacuum.
Discard washings.

8.2.2 Prepare the evaporating dish by heating the dish to 180o±2°C for one hour. Cool
in a desiccator and store until needed.

8.2.3 Immediately before use weigh the 'dish on an analytical balance and record the
weight to four decimal places in the solids logbook.

8.2.4 Assemble the filtering apparatus and begin suction. Shake the sample vigorously
and rapidly transfer lOOmI to the funnel by means ofa lOOmI-graduated cylinder.,

8.2.5 Filter the sample through the glass fiber filter. Rinse the cylinder and Gooch
crucible with three portions of distilled water and continue to apply vacuum for
about 3 minutes after filtration is 'complete to remove as much water as possible.

8.2.6 Transfer the filtrate to the weighed evaporating dish and evaporate to dryness in
the oven at a temperature less than 100°C.

8.2.7 When the dish is dry, increase temperature to 180°C and heat for at least one hour
at 180°C ± 2°C cool in a desiccator to balance temperature and weigh. Record
weight to four decimal places in the solids logbook. .

8.2.8 Repeat cycle of drying, cooling, desiccating 'and weighing until a constant weight
is obtained or until weight loss is less than 4% of previous weight or O.Smg,
whichever is less.

•
Typist LLR

8.3

·8.2.9 For North Carolina samples repeat the procedure starting at 8.2.4 if <4.0mgIL
result is obtained: repeat one more time (3 times maximum) ifnecessary. If
>200mgIL a reduced volume must be analyzed beginning with 8.2.1.

Total Suspended Solids

8.3.1 Insert a glass fiber filter into the bottom ofa Gooch crucible with the wrinkled
surface up.

8.3.2 Apply vacuum, and then wash the filter with three successive 20ml volumes of
distilled water..Remove all traces ofwater by continuing to apply vacuum after
water has passed through. -
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8.3.3 Place the crucible and filter in a drying oven and dry at 11)3-rosoc for at least on.'
hour. Remove to a desiccator and store until needed.

8.3.4 Immediately before use weigh the crucible and filter on an analytical balance. .
Handle the crucible with forceps or tongs only. Record the weight of the crucible
and filter to four decimal places in the solids logbook.

8.3.5 Assemble the filtering apparatus and begin suction. Wet the filter with a small
volume of distilled water to seat it against the fritted support.

8.3.6 Shake the sample vigorously and transfer 100ml of the sample to the filter using a
graduated cylinder. If the sample has a lot of particulate matter the analyst should
use their judgement on how small of volume to use. Remove all traces ofwater
by continuing tO'apply vacuum after sample has passed through.

8.3.7 With the suction on, wash the graduated cylinder and Gooch crucible wall with
three portions of distilled water allowing complete drainage between washing.
Remove all traces of water by continuing to apply vacuum after water has passed
through.

8.3.8 Using tongs, remove the crucible and filter and place in a drying oven at 103
105°C for at least one hour. Cool in a desiccator to balance temperature, then
weigh and record weight in solids logbook.

8.3.9 Repeat the cycle of drying, desiccating and weighing until a constant weight is •
obtained or until the weight loss is less than 4% of the previous weight or O.Smg,
whichever is less.

8.3.10 ..For North Carolina Samples repeat the procedure starting at 8.3.4 when results are
<4.0mgIL: repeat one more time (3 times maximum) if necessary. If>200mgIL a
reduced volume must be analyzed beginning with 8.3.1.

8.4 ' Total Volatile Solids

8.4.1 Ignite residue produced by the filterable and non-filterable solids, to constant
weight in a muffle furnace at a temperature of 550°C. Have furnace up to
temperature before inserting sample. Usually, 15 to 20 minutes ignition are
required for 200mg residue. However, more than one sample and/or heavier
residues may overtax the furnace and necessitate longer ignition times.

8.4.2 Let dish or filter disk cool partially in air until most of the heat has been
dissipated. Transfer to a desiccator for final cooling in a dry atmosphere. Do no
overload desiccator.

TypistllR

8.S

8.4.3 Weigh dish, or disk as soon s it has cooled to balance temperature.

8.4.4 Repeat cycle of igniting, cooling, desiccating, and weighing until a constant
weight is obtained or until weight change is less than 4% or O.Smg, whichever is.
less. Duplicate determinations should agree within 5% of their average.

For DryiDg Ink on new evaporating dishes .or gooch crucibles:
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8.5.2 Heat furnace to a temperature of 600°C.

8.5.3 Heat dishes or crucibles for 1 hour at 600°C.

8.5.4 Let dishes or crucibles cool; then prepare as indicated at the beginning of each test
procedure.'

•
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9.0 CALCULATIONS

9.1 Total Solids:

Total Solids, mg/l =
(A - B) x 1000

C

Where: A = Weight of evaporating dish + residue in mg.
B = Weight ofevaporating dish in mg.
C = ml of sample used

Total Dissolved Solids• 9.2

Total Dissolved =
Solids, mg/l

(A-B) x 1000

C

•

Where: A = Weight of evaporating dish + residue in mg.
B = Weight of evaporating dish in mg.
C = ml of sample used

9.3 Total Suspended Solids
(A-B) x 1000

Total Suspended Solids, = C
- mgtl

Where: A = .Weight of filter and crucible + residue in mg.
B = Weight of filter and crucible in mg.
C = ml of sample used

Typist LLR PileS ofa



. Where: A = Weight of evaporating dish + residue before ignition in mg

(A-B) x 1000'

SWLO, INC./ AATS, INC.
Analysis orTotal, Suspended, Dissolved, Fixed and Volatile Solids

9.4 'fotal Volatile Solids

Total Volatile Solids =
(mgll) C

I-Series: SWL-IN-600
Rev. No.: 4.0- 06/02/00

•

10.1 A blank of 100mls of distilled water must be run with every batch ofS20 samples.

10.2 A Laboratory Control Sample (LCS) must be analyzed with every batch ofS20 samples.

10.3 A duplicate sample will be analyzed with every batch of S20 samples.

10.4 Filter the QC samples after filtering each batch of samples to show that there is no
contamination or carry-over between samples.

B = Weight of evaporating dish in mg after ignition
C = ml of sample used

'-.
10.0 QUALITY ASSURANCE/QUALITY CONTROL

10.5 Analyze one standard at the detection limit (PQL) with each batch of samples.

11.0 WASTE DISPOSALIPOLLUTION PREVENTION - All samples will be disposed ofas .
instructed in the SOP SWL-GA-114, "Hazardous Waste Management Plan".

12.0 METHOD PERFORMANCE

12.1 Blanks must be less than the reporting limit of 4mgll for total suspended solids and
10mgll for total and dissolved solids, and 11mgll for total volatile solids.

12.2 The LCS must be ±15% recovery of the true value.

•

. 13.0 REFERENCES

13.1 USEPA, Methods for Chemical Analysis of Water and Wastes, Methods 160.1, 106.2,
160.3, and 160.4.

13.2 Standard Methods for the Examination of Water and Wastewater, 19th Editio~ Methods .
2540B, 2540C, 2540D, and 2540E.

14.0 DEFINITIONS

14.1 Solids: Matter suspended or dissolved in water or wastewater. Total
. Solids includes "Total Suspended Solids", the portion oftotal.
solids retained by a filter, "Total Dissolved Solids", the portio
that passes through the filter, and "Total Volatile Solids", the

Typist LLR Pale 6 or8
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•
14.2

14.3

14.4

14.5
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residue produced by total solids or totaTdissolved solids ignited 
to a constant weight in a muffle furnace.

Sample Batch: Consists of a maximum of twenty samples per matrix.

Blank: .·.-•............................Method Blank, consisting of 100ml of distilled water taken
through the analysis to check for contamination.

Laboratory Control Sample: A sample ofknown concentration taken through the analysis
to check the method accuracy.

Sample Duplicate: A sample taken through the analysis to check the matrix effect
on method precision.

•

•

15.0 ATTACHMENTS

Attachment 1: Solids Logbook
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SWLO, INC. 1AATS, INC.
Sonicator Tuning .'...

O-Series: SWL-OE-100
Rev. No.: 2.1 - 10/01199

• 1.0
SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure (SOP) is to provide Guidance in the tuning of
the High Frequency Sonicator used for extraction of semivolatile organic in solid samples.

2.0 METHOD SUMMARY. NIA

3.0 HEALTH AND SAFETY

Loo·se tuning probes will generate a loud piercing sound.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

Sonication parts should be stored in a clean environment to decrease the potential for laboratory
contamination.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

. 5.1 If the instrument has been left in a very c;old environment for a prolonged period of time,
do not operate until it has reached room temperature.

• 5.2 The electrical line cord is equipped with a 3-prong grounding plug. Do not under any
circumstances remove the grounding prong. The plug must be plugged into a mating 3
prong grounding type outlet.

•
Typist LLR

5.3 Never assemble or disassemble a probe by holding the converter in a vise.

5.4 When using a microtip, never allow the tip to vibrate in air for more than 10 seconds and
do not set the OUTPUT CONTROL (6) above "5". Ignoring these instructions will cause
the microtip to fracture.

5.5 Do not operate the power supply unless it is connected to the converter(s).

5.6 High voltage is present in the power supply. Do not operate with the cover off.

5.7 Never allow liquid to spill into the converter. Do not use cup hom without a splash
shield.

5.8 Do not allow the microtip to vibrate in air for more than 10 seconds.

5.9 When using a microtip or extender, never exceed MICROTIP LIMIT "5" on OUTPUT
CONTROL (6).

5.10 Do not allow the vibrating microtip to come in contact with anything but the solution.

5.11 Do not operate the converter in an explosive or caustic atmosphere.

Page 1 of5



SWLO, INC. I AATS, INC.
Sonicator Tuning

6.0 EQUIPMENT/APPARATUS

O-Series: SWL-OE-I00
Rev. No.: 2.1 - 10/01199

•

...

6.1 Sonicator (Vibra cell Model VC602) or equivalent, with % inch probe or 4-Post micro
probe.

6.2 Sonicator Tuning Log.

7.0 REAGENTS. N/A

8.0 PROCEDURE

Sonicator Tuning - Each time a new converter, probe, cup hom, tip, microtip, or accessory is
used, the power supply is tuned using the following procedure:

8.1 Move the switch above the tuning control to the "DOWN POSITION".

8.2 Ensure that the probe or microtip is not immersed in the solution and that it does not
come in contact with anything. If a cup hom or flow through cell is used, make sure that
it does not contain any water.

8.3 Set timer and hold.

8.4 Set "OUTPUT CONTROL" to "10" (to "4" when using a microtip or extender).

CAUTION: When using a microtip, never allow the tip to vibrate in air for more than 10 seconds, and •
do not set the OUTPUT CONTROL above "5". Ignoring these instructions will cause the
microtip to fracture.

8.5 Momentarily hold down "ONI OFFI TUNE" switch to "TUNE" and rotate the tuning
control clockwise or counterclockwise until a minimum (not maximum) reading (usually
less than 20) is obtained on the power monitor. If minimum reading (sometimes referred
to as null) cannot be obtained, it is possible that the probe, sup hom, tip, or microtip is
loose or out of resonance, or that the power supply or converter requires servicing. A
loose probe will usually generate a loud piercing sound.

NOTE: If minimum reading cannot be obtained, check unit without the probe to ascertain whether the
power supply or probe is at fault.

8.6 Set "OUTPUT CONTROL" to "4".

8.7 Release "ON/OFF/TUNE" switch.

8.8 With a dual 500 watt Ultrasonic Processor, if two converters are going to be used
simultaneously, connect the second converter cable to connector.

Typist LLR

8.9 Document all tuning on the Sonicator Tuning Log (see Attachment 1), located in the
Maintenance Zone LogBook, SWL-GA-I28.

Page 2 of5
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SWLO, INC. I AATS, INC.
Sonicator Tuning ."

O-Series: SWL-OE-I00
Rev. No.: 2.1-10/01199

• 9.0
CALCULATIONS. N/A

•

•

10.0 QUALITY ASSURANCE/QUALITY CONTROL

See Control Limits (Sonicator Log in Maintenance Zone Book).

11.0 WASTE DISPOSAL. N/A

12.0 METHOD PERFORMANCE. N/A

13.0 REFERENCES

13.7 High Intensity Ultrasonic ProcessorlInstruction Manual.

13.8 Maintenance ofZone LogBook, SWL-GA-128.

14.0 DEFINITIONS

Terminology

14.1 ON/OFFITUNE Switch: ...... ON position energizes the power supply. OFF position de
energizes the power supply. TUNE energizes the power supply momentarily for tuning
purposes.

14.2 Pilot Light: Illuminates when the power supply is energized.

14.3 ContinuouslPulsed*: Sets the duty cycle to continuous or pulsed mode.

14.4 % Duty Cycle Selector*: Sets the pulse rate when CONTINUOUSIPULSED Switch
is set to pulsed. Intermittent operation inhibits heat build-up
in the solution and provides more efficient processing by
allowing the material to settle back under the probe tip after
each burst.

14.5 Timer: Sets the duration of ultrasonic application (up to 15
minutes). In the HOLD position, the timing mode is
uninhibited and the ultrasonic energy is applied
indefinately.

14.6 Output Control: Controls the amplitude of vibrations at the probe tip.
Caution: When using a microtip or extender, never allow
the output control setting to exceed MICROTIP LIMIT "5".

14.7 Power Monitor: Indicates the percentage of ultrasonic Power delivered to the
probe. (See Power Output Charts, Page 6).

14.8 Pin Connector: Connects to the converter cable.

Typist LLR Page 3 of5
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Sonicator Tuning

O-Series: SWL-OE-I00
Rev. No~: 2.1 - 10/01199

14.9 Pin Connector*: Connects to the converter cable (available only with 500 •
watt dual output units).

14.10 Tuning Control: Optimizes power supply performance by tuning the power
supply to the converter/probe assembly.

14.11 Fuse: Protects against electrical overload.

14.12 Electrical Line Cord: Connects the power supply to the electrical outlet.

15.0 ATTACHMENTS

• Sonicator Record

•

•
Typist LLR Page 4 of5
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Sonicator Tuning

1_' SONICATOR
RECORD .

no

•.•• ·1

ATTACHMENT 1
Sonicator Record

O-Series: SWL-OE-I00
Rev. No.: 2.1 - 10/01/99

SONICATOR: A,B, C, E

MONTH: ,19

•

•
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File Name (F:\Navy97\Sop's\Fonns\Books\GAI28F9.doc) SWL SOp, Rev.2.1 Book ill: GA-128-ZoneSoni-3

CONTROL LIMITS: 17.5 (± 3) DIV

1 YES NO
2 YES NO
3 YES NO
4 YES NO
5 YES NO
6 YES NO
7 YES NO
8 YES NO

9 YES NO

10 YES NO

11 YES NO

12 YES NO

13 YES NO

14 YES NO
15 YES NO
16 YES NO
17 YES NO
18 YES NO
19 YES NO

20 YES NO
21 YES NO

22 YES NO

23 YES NO

24 YES NO

25 YES NO

26 YES NO

27 YES NO

28 YES NO

29 YES NO

30 YES NO

31 YES NO
TYPlST.UR
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GENERAL TRAINING OF NEW EXTRACTION PERSONNEL

SWLO, INC. I AATS, INC.
General Training Of New Extraction Personnel
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•
TABLE OF CONTENTS

1.0 PURPOSE AND APPLICATION 1

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

RESPONSIBILITIES ............................................•...........•.................................."';......•••.•..•..•........ 1

EQUIPMENT 1

PRECAUTIONS ................................................................••......•...............•...•.••................•............ 1

PROCEDURE 1

RECORDS ..............................................................•...............•..................................•.•..•......••........ 5

REFERENCES.......................................................................•................•...•...............•.•....•••.•.•...... 5

DEFINITIONS ..........................................................................•............................•.•.•..••..............•• 6

ATTACHMENTS ..............................................•...........•.••....••.•.•......••..•.••••...•..••..•••.•••.••••••••••.••.•... 6

Attachment 1: Sample Extraction Log 7

Attachment 2: Water Bath Temperature Log .................................................................•............ 8 •

•
Typist CH



SWLO, INC. / AATS, INC.
General Training Of New Extraction Personnel

O-Series:SWL-OE-103
Rev. No.: 2.0 - 08/13/99

·0,~~ 1.0 PURPOSE AND APPLICATION

The purpose of this document is to define Extraction Laboratory general procedure. Extraction
is one of the most crucial steps in quantitative organic analysis, because extraction
efficiency/correctness affects every subsequent step in the analysis chain.

2.0 RESPONSIBILITIES

As defined in Section 5.0

3.0 EQUIPMENT

Not applicable.

4.0 PRECAUTIONS

4.1 Good extraction technique is tantamount to producing good analytical data.
Concentrated, focused effort is crucial to minimize mistakes. Most 'extraction errors
occur due to lack of focus. Therefore, talking must be kept at a minimum to ensure
concentration on the task at hand.

•0. _.",/

5.0

Typist CH

4.2 Sample transfer is a critical step in sample preparation/extraction. At these junctures, the
potential of accidentally switching labels or vials is high. Therefore, extreme caution
must be used at these steps which include solvent exchange, GPC , and final blowdown.

PROCEDURE

5.1 Safety

5.1.1 Safety training must be completed and documented before personnel begin work
in the laboratory.

5.1.2 Safety glasses and lab coats must be worn at all times by personnel when they are
in the extraction laboratory.

5.1.3 See the standard operating procedure for "Laboratory Safety Plan", SWL-GA-llI
for detailed safety information.

5.2 Paperwork

5.2.1 Paperwork is an important part of the extraction process. Thorough
documentation of each extraction.step, noting any unusual occurrences or method.
deviations, is essential to present the best service to our clients. All paperwork
must be completed, thoroughly reviewed, and verified by a designated reviewer
before submitting to the analyzing laboratory. The reviewer must initial and date
the designated section of the extraction log.

5.2.2 All samples removed from the sample storage area must be signed out by
completing the appropriate form. When the sample is returned to the sample
storage area, it must be signed in by completing the next section on the same

Page 1 of8
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O-Series: SWL-OE-I03
Rev. No.: 2.0 - 08/13/99

form. NOTE: All empty containers must be logged on the appropriate form as well. See •
SWL-GA-110 "Laboratory Documentation ofSample Custody", for detailed
information.

5.2.3 For samples fractions which have multiple aliquots (Logged in with a suffix
identifier (eg. -a, -b, -:-c, etc.) that identifier must be noted on the extraction log
under the comments section.

5.2.4 The correct SOP nUinber must be entered on the extraction log before extraction
is initiated. This ensures that the proper procedure is used. Always consult the
Section Supervisor if unsure of which SOP to use.

5.2.5 Comments must be liberally made in the comments section of the extraction log.
Detailed notes are required for any abnormalities or method'deviations during
extraction. The notes allow a detailed case narrative to be written without
unnecessary assumptions. Solvent/Reagent lot #s or a "x" reference to the
Solvent Reagent Log Book (SWL-GA-l 07) must be recorded.

5.2.6 Clients regularly send ampulated P.E.s to the laboratory for analysis. These P.E.s
are generally spiked into a specified volume of water. For these samples, the
sample amount should be noted as follows on the extraction log: the amount of
P.E. spiked followed by a "r' and then the amount of water spiked (e.g.,
1/l000mL would be entered for ImL ofampulated P.R sample spiked into
1000mL of water). Also, note in the comment section that the sample is an •
ampulated P.R

5.2.7 Florisil cartridge and GPC column numbers must be entered in the appropriate
section on the extraction log as well as the cleanup method used (i.e. 3620B,
3640A, etc.)

5.2.8 Spike solution numbers are entered in the appropriate sections on the extraction
log. '

5.3 SOP Review

5.3.1 Before proceeding with any extraction procedure, the extraction chemist must
have reviewed and been trained on the appropriate SOP. Initial proficiency
testing must also be completed before extraction is performed.

5.3.2 Extraction SOPs must be periodically reviewed to refresh the extraction chemist's
memory. They must be consulted when any questions arise.

Typist CH

5.4 WeighinglMeasuring

5.4.1 Targeting of sample weights is prohibited for solid samples.

5.4.2 Method-specified volumes of liquid sample must be used for extraction, even if
two bottles are needed. Check to see that two bottles are available when
extraction setup has begun (e.g., 2 bottles are received, both contain 850mL. The
procedure calls for 1000mL. Theref<?re, use the entire first bottle and enough of
the second bottle to bring the final volume of sample extracted to 1OOOmL). If

Page 2 of8
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insufficient sample is available, note this in the comment section on the extraction
log. Solvent rinse bottles when applicable.

5.4.3 Percent moisture and pH determinations must be completed before the sample
extracts are submitted to the analyzing laboratory. If the samples are 72 hour or
less turn around times, the percent moistUre and pH determinations may be
submitted to the analyzing laboratory no later than the evening before the due
date.

5.5 Spiking

5.5.1 Surrogates are compounds that are chemically similar to the compounds of
interest, but are not typically found in the environment. These compounds are
used to assess extraction efficiency (testing of the extraction laboratory personnel
and their technique; i.e., blanks and LCS) and matrix effect (the affect that the
sample matrix may have on extraction efficiency).

5.5.2 Spike solutions must be allowed to equilibrate to room temperature before use.
For a given weight of organic solvent, volume changes in response to changing
temperature (volumes decrease at cooler temperatures and increase with
increasing temperatures). Therefore, more surrogate or spike compound is
delivered when the spike solution is cold than when it is at room temperature.
This will result in inconsistent surrogate and spike recoveries and is unacceptable.

5.5.3 A verifier must be present to witness all spiking events. The verifier ensures that
the correct solutions are spiked at the proper volumes and into the correct samples
for each particular test code. As each sample is spiked, a check mark ",f" is
made on the vessel with a Sharpie™ marker or equivalent. The check indicates
that the sample has been spiked. Laboratory control spikes and matrix spikes will
have two check marks indicating that both surrogate and matrix spike has been
spiked into the sample.

5.5.4 No talking is allowed during spiking/verification except that which is required to
perform the spiking/verification. Do not allow any personnel to interrupt during
spiking/verification (i.e., proceed to a logical stopping point before
acknowledging the person). Personnel must not be interrupted during the
spiking/verifying process.

5.5.5 A matrix spike and matrix spike duplicate must be set up for every 20 samples per
method per matrix per day. If insufficient sample is available for MS/MSD, a
note must be made on the extraction log indicating such.

5.5.6 Spike solution request forms must be completed when <50% of the solution
volume remains or one week.prior to spike solution expiration.

•i
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5.6 pH Adjustment

It is crucial that all sample pHs be within method specifications. Therefore, the pH of all
water samples must be checked for compliance to the method. If pH is not within
method specifications, it must be adjusted using an acid or base solution, as appropriate.
After adding the acid or base, the sample must be agitated or stirred so that adequate
mixing occurs. The pH must be re-tested to ensure that it is within method specifications.
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5.7

O-Series: SWL-OE-103
Rev. No.: 2.0 - 08/13/99

Solverit Concentration

5.7.1 K-D Concentration - See individual extraction SOPs for concentration steps
using the KD Apparatus.

5.7.1.1 The temperatures for the K- D Concentration water baths are monitored
and documented in a water bath logboo~. (see Attachment 2).

5.7.2 Turbo-Yap Concentration

•
5.7.2.1

5.7.2.2

5.7.2.3

5.7.2.4

5.7.2.5

5.7.2.6

5.7.2.7

5.7.2.8

Set up glass filter funnels, with S&S # 595 filter paper, and
approximately 20 grams of Sodium Sulfate. Rinse the filter paper and
sodium sulfate with methylene chloride. Record the Sodium Sulfate
lot # on the Extraction Log, in the comment section.

Place a glass funnel (previously prepared) in the Zymark tube.

Slowly pour the solvent from the boiling flask into the funnel.

Rinse the boiling flask with three 10rnL portions of the methylene
chloride. Pour these rinses through the Na2S04 and collect all in the
Zymark tube.

After the solvent has been transferred to the Zymark tube, remove the •
funnel and place the Zymark tube into the Zymark concentrator.

Concentrate the sample to a ImL volume, rinsing the walls of the
Zymark tube with 1 to 2mL of methylene chloride several times
during the concentration.

NOTE: When the volume of the extract reaches the 1mL of O.5mL mark
according to the Turbovap used, a sensor will sound a long beep.

Transfer the sample to a 1.8rnL Wheaton vial and put a preprinted
sample ID label on the 1.8rnL Wheaton vial. Sign and date the KD
portion of the extraction log noting TV for turbovap.

The extract is now ready for final concentration, proceed to section
5.9.

5.9

Typist CH

5.8 Solvent Exchange

All exchange steps must be completed according to SOP. Exchange steps must not be
skipped or shortened because portions of the extraction solvent will remain in the
exchange solvent. :Exchange is perfonned because the extraction.solvent is incompatible
with the instrumentation detection system. Therefore, all original solvent must be gone
from the extract or severe damage to the instrument detection system may occur. See
Section 5.8 for problems associated with both solvent exchange and nitrogen blowdown.

Nitrogen Blowdown

Page 4 of8
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The process of nitrogen blowdown is highly technique oriented. Several problem areas
should be delineated to ensure proper care is taken: 1) Low molecular weight compounds
are easily "blown away" if the nitrogen stream is too vigorous; 2) if the solvent volume is
reduced too low, compounds may be "blown away"; 3) Reducing the solvent to dryness
will cause compounds, even heavier molecular weight compound~ to be lost or to adhere
to the glass vial. Addition of solvent will not bring these compounds back into solution;
4) Even subtle technique problems can be seen on the sensitive instrumentation of the
analyzing laboratories; and 5) The final volume of extracts are made by comparison to
marked screw cap'vials. .

5.10 Glassware

5.10.1 The 'analytical instrumentation-us_ed in organic determinations is typically
sensitive from the parts-per-million range down to the parts-per-trillion range.
The following example gives an idea of the magnitude of these low levels: 1 part
per-trillion is like taking a 1 second vacation after working for 31,700 years. All
glassware must be scrupulously cleaned to prevent sample extract contamination
since even minute amounts of contaminant will render an analysis unusable.

5.11

5.10.2 All glassware must be rinsed with the extraction solvent prior to use:

Departmental Transfer of Samples and Extracts

All samples must be signed in and out of sample receiving. No samples may be taken
from Sample Receiving without first being signed out. This includes the Radiation
sample receiving area. See SWL-GA-110 "Laboratory Documentation o/Sample
Custody", for detailed information.

Extracts are logged in to the analyzing laboratory when extraction and all paperwork
have been completed. The extracts are taken to the analyzing laboratory with the
accompanying extraction log. The sample extract episode numbers are written in the
Extract Receipt Log, along with the date and time of submittal. In addition, the client
name, submitting chemist's initials, whether the extracts are original or re-extracts, and
comments (such as test code of extracts) are made. It is imperative that all extracts that
are brought to the analyzing laboratory, whether tests or client samples, are logged into
the Extract Receipt Log.

•/

6.0 RECORDS

6.1 Records as specified in "Personnel Training" SWL-GA-104 shall be maintained.

6.2' See Section 5.0 for other documentation.

7.0 REFERENCES

Laboratory Documentation ofSample Custody, SWL-GA-IIO.

Laboratory Safety Plan, SWL-GA-1Il.

Typist CH Page 50f8



Case Narrative: Summary of all pertinent information concerning a client's sample
results, including test method, QC swnmary, and any unusual
occurrences or method deviations.

SWLO, INC. / AATS, INC.
General Training Of New Extraction Personnel
8.0 DEFINITIONS

O-Series: SWL-OE-I03
Rev. No.: 2.0 - 08/13/99

•
Extraction Log: A log used during the extraction process, noting sample names,

episode numbers, amount of sample extracted, spike amounts, and
fmal extract volumes, etc. See Attachment 1 for example.

Laboratory Control Spike (LCS): An aliquot of spike solution containing a representative
number of analytes of concern is spiked into a clean matrix (Ottawa
sand or Millipore water). The sample is taken through the
extraction process per SOP. This is completed to test extraction
technique and ability. Analysis results of these samples allow the
laboratory to ensure that extraction efficiency is acceptable.

Matrix Effect: When a sample matrix causes interferences with target analyte
identification or with passing quality control checks.

Matrix Spike/Matrix Spike Duplicate (MS/MSD): An aliquot of spike solution containing a
representative number of target analytes is spiked into a client's
sample. The sample is taken through the extraction process from
the particular sample matrix. Analysis results of these samples
allow the client to make informed decisions on data quality.

Nitrogen J?lowdown: A concentration technique used to reduce the volume of organic
extraction solvents.

P.E.: Performance evaluation sample used to assessthe laboratory's
performance..

SOP: Standard operating procedure.

Surrogate: Surrogates are compounds that are chemically similar to the
compounds of interest, but are not typically found in the
environment. These compounds are used to assess extraction
efficiency (testing of the extraction laboratory personnel and their
technique; i.e., blanks and LCS) and matrix effect (the affect that
the sample matrix may have on extraction efficiency).

Target analyte: A chemical compound that is tested for by a particular method.

Targeting Weights: Weighing ofan exact weight of sample (e.g., method requires 30.0
grams of sample to be extracted; the analyst weights 30.0' grams by
adding or subtracting small amounts of sample).

9.0 ATTACHMENTS

Sample Extraction Log

•

•
Typist CH Page 6 or8
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ATTACHMENT 1

Sample Extraction Log :

Typist CH

O-Series: SWL-OE-I03
Rev. No.: 2.0 - 08/13/99

Page 7 of8



I: 'J TCLP.:.J. r~'

SOUTIIWEST LAnoSWLO 1111RATORV OF 'OKI.AIIOMA. INC ..

""oe: 1 of 1""I,jl
'-L,

SAMPLE EXTRACTION LOG

:N

1997 -06-17 11: 57
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O-Series: SWL-OE-I04
Rev. No.: 1.0 - 07121199

1.1 The purpose of this Standard Operating Procedure is to provide guidelines for extraction
sheet data review. It will provide specific instructions to ensure the review process is
performed with consistency. .

1.2 The extraction department supervisor will be responsible for the final review of the
extraction sheets. All extraction technicians are responsible for initial review of the
extraction sheets, which they generate.

SWLO, INC. I AATS, INC.
Extraction Sheet Review

1.0 SCOPE AND APPLICATION•
2.0 METHOD SUMMARY

Not applicable.

3.0 HEALTH AND SAFETY

Not applicable.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

•
5.0

Not applicable.

INTERFERENCES AND POTENTIAL PROBLEMS

Not applicable.

6.0 EQUIPMENT/APPARATUS

• 486 Personal Computer (for generationof forms)

7.0 REAGENTS

Not applicable.

8.0 PROCEDURE

8.1 Located at the top, center of the Sample Extraction Log are the batch and extraction
dates. The Batch date consists of the date that the samples were extracted (starting with
the year, month, and day), and ends with a matrix identifier such as "W" for water or "S"
for soil, followed by a sequential letter of the alphabet: i.e. 980716WF. The reviewer
must make sure the Batch corresponds to the extract date.

•
8.2 The far left-hand column of the extraction sheet is labeled "Sample J.D. (Episode #)".

The first listing in the column is the blank and back-up blank, then the LCS and LCSD if
applicable. Listed next are the samples which are identified by a 5-digit episode number,
and period mark,. and the sample number, i.e. xxxxx.Ol, xxxxx.02, xxxxx.03, etc (where
xxxxx is the episode number for these samples). The reviewer is responsible for assuring
that all samples are accounted for. .

Typist LLR Page 1 of 4



Located directly below each sample number is the test-code i.e, MS517, which represents
the test required to be perfonned on the sample. The reviewer should make sure these
codes are consistent and correspond to the project status sheet.

SWLO, INC. / AATS, INC.
Extraction Sheet Review

O-Series: SWL-OE-I04
Rev. No.: 1.0 - 07/21199

•

8.7

8.3 The next column to the right is titled Client/Case, and identifies the client for which these
samples are being analyzed.

8.4 The next column over is the Date Received and Client Sample ID column. The date
received is the date that the samples were logged into the laboratory. The client sample
ID is the client's identifier used to distinguish one sample from another. The reviewer
must assure that these 2 items are present for each sample.

8.5 The next 17 columns over are pertinent infonnation about the sample and the extraction
procedure such as pH, %moisture, amount extracted, etc. The reviewer is responsible for
making sure that all of this infonnation is filled out completely. If it is incomplete then it
is the responsibility of the reviewer to bring it to the attention of the extraction technician
and get the complete infonnation,

8.6 At the bottom of the page at the far left is a box labeled "Initials", and spaces for
Weighing; Cleanup; Blowdown; Surrogate Spiker; Matrix Spiker; Submitted By;
Extraction; KD; TV; Verifier; Verifier; Reviewed By; Florisil. It is the responsibility of
the reviewer to make sure that these sections are initialed by the extraction technician and
signed and dated by the extractions supervisor as the initial reviewer.

The next box over to the right is labeled ID numbers. This space is intended for the •
extractions technician to identify the materials used in the extraction procedure such as
Florisil Cartridge #, GPC Column #, Surrogate ID Conc. #, Matrix Spike Solid/conc. #(s),
and SOP-Method #: SWL-OE- Rev.

It is the responsibility of the reviewer to make ~ure that all of this information which is
applicable to the samples is filled out completely. If it is not complete then the'reviewer
must bring it to the attention of the extraction technician and get the complete
information.

8.8 The far right box is for comments for the technician to note any unusual or out of the
ordinary occurrences that may have taken place during the extraction procedure that may
affect the analysis results in some way. The reviewer is responsible for reading all
comments to be aware of situations that have occurred that may effect the analysis
results.

9.0 CALCULATIONS

Not applicable.

10.0 QUALITY ASSURANCE/QUALITY CONTROL

Not applicable.

Typist LLR Page 2 of4
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SWLO, INC. / AATS, INC.
Extraction Sheet Review

• 11.0 WASTE DISPOSAL

Not applicable.

12.0 METHOD PERFORMANCE

Not applicable.

13.0 REFERENCES

Not applicable.

14.0 DEFINITIONS

Not applicable.

15.0 ATTACHMENTS

Attachment 1: Sample Extraction Log

•

•
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O-Series: SWL-OE-I04
Rev. No.: 1.0 - 07/21/99
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ATTACHMENT 1
Sample Extraction Log

O-Series: SWL-OE-I04
Rev. No.: 1.0 - 07/21199
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SWLO, INC. / AATS, INC.
Extraction of Polynuclear Aromatic Hydrocarbons, Method 8310

O-Series: SWL-OE-204
Rev. No.: 1.0 - 10/19/00

SCOPE AND APPLICATION

1.1 This SOP (SWL-OE-204) is used for the extraction (Methods 351 OC and 3520C) of
polynuclear aromatic hydrocarbons for all types of matrices, such as ground and waste
waters, soils (Method 3550B), and all other types of solid waste matrices (Method 3550B
also), with methylene chloride solvent. This extraction procedure is used for the
Southwest Laboratory internal test code GC420 and when applicable GC499, as a non
standard code.

1.2 This procedure contains no deviations from the methods listed above.

2.0 METHOD SUMMARY

2.1 A measure volume of sample is extracted with methylene chloride usually 1 iiter. For
water samples, the pH is adjusted if needed to two. The methylene chloride extract is
dried and concentrated to a volume of 1.0mL. Chromatographic conditions are described
which permit the separation and measurement of the parameters in the extract.
Qualitative identification is performed using the retention time and the relative
abundance of three characteristic ions. Quantitative analysis is performed using internal
standard techniques with a single characteristic ion.

•
2.2 A measured weight, (normally 30 grams for low level organic or 1 gram for medium/high

level organics) of solid or non-aqueous liquid, is mixed with a drying agent and extracted
with a methylene chloride/acetone mixture by sonication. This extract is concentrated to
a final volume to O.5mL.

3.0 HEALTH AND SAFETY

3.1 Caution should be taken when extracting all samples. Most samples are of unknown
origin and should be considered hazardous. Many of the spiking solutions used, along
with chlorinated solvents are considered carcinogenic. Concentrated acids and bases, if
not handled properly, can cause severe bums.

3.2 Gloves should be used for the extraction of all samples and preparation of all acid and
base solutions. Wear personal protective equipment (PPE) and goggles or face shield
when warranted. See SOP SWL-GA-I11, "Laboratory Safety Plan."

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

4.1 Extraction holding times for samples are as follows: 5 days from the date of VTSR
aqueous samples and 10 days from the date of VTSR for soiVsolid samples.

4.2 No sample preservation is necessary for organic semivolatiles, however samples and fmal
extracts must be kept at 4° Celsius ±2 degrees.

••
Typist LLR

4.3 All containers should be glass jars with Teflon lids. A minimum of one liter is required
for aqueous samples. A minimum of 30 grams is required for soil samples, (125mL glass
jar).

NOTE: Amber bottles should be used for aqueous samples.
Page 1 of 13



SWLO, INC./ AATS, INC.
Extraction of Polynuclear Aromatic Hydrocarbons, Method 8310

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

O-Series: SWL-OE-204
Rev. No.: 1.0 -10/19/00

5.1 Extreme care must be taken when extracting samples in an effort to minimize laboratory •contamination. This contamination can come from unclean glassware, gloves, and any
other apparatus being used in the extraction area. The use ofmany types of protective
equipment, especially gloves, contain high levels ofphthlates. Many of these phthlates
interfere with the analysis of target compounds. Therefore, extreme caution must be
taken. One must refrain from touching the inside of any container, any solvent, or any
apparatus when wearing gloves.

5.2 Solvents, reagents, glassware, and other sample processing hardware may yield artifacts. and/or cause interference's to sample analysis. All these materials must be demonstratedto be free from interference under the conditions of the analysis by analyzing method .blanks. Specific selection of reagents and purification ofsolvents by distillation in all
glass system may be required.

5.3 Phthalate ester contamination is commonly found in the laboratory. Plastics, in
particular, must be avoided because phthalates are commonly used as plasticizers and are
easily extracted from plastic materials. Serious phthalate contamination may result at any-time if consistent quality control is not practiced.

\

5.4 Glassware contamination resulting in analyte degradation: Soap residue on glassware
may cause degradation of certain· analytes. Specifically, aldrin, heptachlor, and most
organophosphorous pesticides will degrade in this situation. This problem is especially
pronounced with glassware that may be difficult to rinse (e.g., 500mL K-D flask, Snyder •columns, and condenser tubes). These items should be hand-rinsed very carefully to
avoid this problem (see SOP SWL-GA-121, "Glassware and Labware Cleaning.")

\.

6.0 EQUIPMENT/APPARATUS

6.1 General Extraction Equipment and Apparatus

6.1.1 400mL Pyrex beakers

6.1.2 pH meter, (Orion 420A), or equivalent

6.1.3 pH-paper, narrow range (1-6) and (7-11)

6.1.4 Short stem glass funnels: top ID IOOmm, stem IOOmm, (Pyrex and Kimax)

6.1.5 Filter paper, (Schleicher & Schuell #595), or equivalent

6.1.6 Kudema Danish concentrator apparatus (500mL)

6.1.7 3 ball Snyder columns

Typist: LLR

6.1.8 IOmL concentrator tubes

6.1.9 5 % or 9 inch disposable pipettes

6.1.10 1.8mL extract vials (Wheaton or equivalent)

Page 2 of 13
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SWLO, INC. I AATS, INC.
Extraction of Polynuclear Aromatic Hydrocarbons, Method 8310

O-Series: SWL-OE-204
Rev. No.: 1.0 -10/19/00

~

:- 1•
6.1.11 20mL scintillation vials (Wheaton or equivalent)

6.1.12 PFE-Latex Gloves, (Safeskin or equivalent)

6~1.13 Temperature controlled hot water bath

6.1.14 Glass stirring rods

6.2 Soil Extraction Equipment and Apparatus

6.2.1 Stainless steel spatulas

6.2.2 Sonicators (Vibra Cell model VC602) or equivalent, with % inch probe or 4-post
micro probe.

6.2.3 GPC - Low Pressure - ABC I002A or ABC I002B - or equivalent

6.2.4 GPC - High Pressure - Zy,mark (Benchmate) dual column, Marathon single
column, or equivalent.

6.2.5 .Aluminum weighting Pans (70 x I6mm)

6.2.6 Electronic Balance (ORAUS Galaxie 400 or equivalent)

6.2.7 10mL PP+PE sterile disposable syringes

6.2.8 Acrodics, 0.45 micron, (Gelman or equivalent)

6.2.9 Automated Shaker

6.3 Water Extraction Equipment and Apparatus

6.3.1 2000mL Separatory Funnel·

6.3.2 IOOOmL Graduated cylinders

6.3.3 500mL boiling flasks

6.3.4 Liquid-Liquid extractors capable or holding I300mL of liquid

6.3.5 Boiling Beads (Hengar Granules plain and micro) or equivalent

6.3.6 Automated electrical heating panel to control the I8-hour extraction setting for
liquid-liquid extractors

6.3.7 4 ounces specimen containers (polypropylene with polypropylene caps)

7.0 REAGENTS

,

• Typist LLR

7.1 Reagents

7.1.1 Reagent water, ASTM type II, as described in the water quality SOP

7.1.2 Sulfuric Acid (Fisher c.ertified A.C.S. PLUS) or equivalent

Page 3 of13



7.1.3 Sodium Hydroxide pellets (Fisher certified A.C.S.) or equivalent

7.1.4 Sodium Sulfate, Anhydrous crystals (JOST low organic A.C.S.) or equivalent
7.2 Solvents

SWLO, INC. / AATS, INC.
Extraction of Polynuclear Aromatic Hydrocarbons, Method 8310

O-Series: SWL-OE-204
Rev. No.: 1.0 -10/19/00

•
7.2.1 Methanol (Fisher A.C.S. grade spectra analyzed) or equivalent

7.2.2 Methylene Chloride (Fisher OPTIMA), or equivalent

7.2.3 Acetone (Fisher GC Resolv), or equivalent

8.0 PROCEDURE

8.1 Preliminary Procedures

8.1.1 Retrieve water samples from sample storage, and fill out sample internal chain of
custody records before removing samples from sample storage area

8.1.2 Generate water extraction log and review and complete pertinent information:
Client, Date received, Extraction Date, SWLO Sample ID, client sample ID,
Extraction type, matrix, etc.

"\

8.2

8.1.3 Prepare preprinted extraction labels for all samples and QC (each sample should
have 4 preprinted labels to be used during extraction and final blow-down.

Extraction ofPAH from Water

8.2.1 Pre-rinse all glassware and apparatus with the extraction solvent to be used. •

Typist LLR

8.2.1.1

8.2.1.2

8.2.1.3

8.2.1.4

8.2.1.5

Shake sample bottle well

Make sure enough sample is retained for pH determination
(approximately 20mls).

When a continuous extractor is used, 250mls ofmethylene chloride is
added to the continuous extractor and 200mls to the boiling flask.

A one-liter portion of sample water is meaSured volumetrically and
poured into the continuous extractor. Record the volume on the
extraction data sheet.

NOTE: After all samples are weighted out, all remaining sample must be
returned to the sample storage area, and the internal chain of custody
records must be filled to indicate that the remaining sample has been
retumed. If the entire sample was used for the" extraction, then the Pitched
Bottle Log must be filled out. This log is with the internal chain of custody "
records.

To water samples are added O.5ml of surrogate spiking solution and to
the matrix and matrix duplicate samples are added O.5mls of matrix
standard spiking solution. Record amount and ID of spiking solution
on extractionsheet when added. Spiking verifier must initial.

Page 4 of 13
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NOTE: Spiking and Verifying all samples. Each spiker and verifier must first
back-check each extraction log with the extraction sample log-in record in
order to ensure that the specified samples for MS/MSD, etc. are correct.
Also, if MS/MSD are given by the extraction lab, one sample must be used
for both the MS/MSD (e.g. 37305.01ms, 37305.01msd). The verifier needs
to verify that the correct solutions are being spiked at the proper volumes
and are spiked into the correct samples. As each sample is spiked, a check
mark ("I) is put on the vessel to indicate that sample has been spiked.

Lab control spikes and matrix spikes will have two "'/" marks. One
for surrogate and one for matrix spike.

8.2.1.6 All samples including blanks are pH adjusted to neutral checking the
pH with pH paper. pH verification is noted and initialed on extracti~n

data sheet.

8.2.2 Sample Extraction

•

8.2.2.1

.8.2~2.2

8.2.2.3

8.2.2.4

8.2.2.5

8.2.2.6

8.2.2.7

8.2.2.8

8.2.2.9

Assemble the boiling flask, the liquid-liquid extractor and the
condenser on the automated I 8-hour liquid-liquid extraction
apparatus.

Open stopcock on the liquid-liquid extractor so that the extractor will
work properly. Solvent will start to siphon as distillation starts.

After samples have started extracting, check each liquid-liquid
extractor to ensure that all joints are connected properly and
extraction solvent is not leaking at any joint.

After the completion of the 18-hour extraction period the heating
mantles will automatically shut off.

After the boiling flasks have cooled down, shut off the stopcock on
the liquid-liquid extractors, and remove the water condensers.

Check the pH of extracted water to verify that pH is still neutral, if
not, then readjust pH and repeat steps (8.2.2.1 - 8.2.2.7.)

When the extraction is completed the pH of the. sample is re-checked
to verify it is neutral. This verification is noted on the extraction data
sheet.

• Typist LLR

8.2.2.10· Upon completion of the extraction, the extracted water and remaining
methylene chloride in the liquid-liqUId extractor is transferred to a
separation vessel so that the solvent can be separated from the water.
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8.2.2.11 The waste solvent is disposed as per the SOP SWL-GA-114
"Hazardous Waste Management Plan", (see Section 13.0
"References" for additional infonnation.)

SWLO, INC. / AATS, INC.
Extraction of Polynuclear Aromatic Hydrocarbons, Method 8310

O-Series: SWL-OE-204
Rev. No.: 1.0 -10/19/00

•8.2.2.12 The extracted water is disposed in the nonnal manner.

8.2.2.13 The extract in the boiling flask is dried, by using sodium sulfate, prior
to concentration by the KD method.

8.2.3 Initial Extract ·Concentration

8.2.3.1

8.2.3.2

8.2.3.3

8.2.3.4

8.2.3.5

8.2.3.6

8.2.3.7

8.2.3.8

8.2.3.9

KDmethod

Set up glass filter funnels, with S&S #595 filter paper, and
approximately 20 grams of Sodium Sulfate. Rinse the filter paper and
sodium sulfate with methylene chloride. Record the Sodium Sulfate
lot # on the Extraction Log, in the comment section.

Attach a concentrator tube to a KD flask and rinse both with
methylene chloride.

Place a glass funnel containing sodium sulfate (previously prepared)
above the KD assembly. .

Slowly pour the solvent from the boiling flask into the funnel.

Rinse the boiling flask with approximately 10mL of the methylene
chloride. Repeat this process two additional times. Each time
pouring the rinses through the Na2S04and collecting in the KD.

After the solvent has been transferred to the KD flask, remove the
funnel. Add tWo clean boiling chips to the KD.

Attach a three-ball Snyder column to the KD. Pre-wet the column
with approximately ImL of methylene chloride.

Place the KD assembly in a hot water bath (not above 65°C) so that
the entire lower rounded surface of the KD assembly is immersed in
the water. The position of the KD assembly in the water bath and the
water bath temperature should be such that the concentration is
completed in 45-60 minutes. The balls of the Snyder column should
actively chatter and the chambers should not flood with condensed
solvent.

•
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8.2.3.10 When the apparent volume ofliquid reaches approximately lOmL,
add 1.0mL cyclohexal at the top of the Snyder column, and remove
from the water bath as soon as possible. Rinse the Snyder column
with approximately ImL ofmethylene chloride, and allow the
apparatus to drain and cool for at least 10 minutes. If the sample will
not concentrate to a 10mL volume, consult your supervisor for
instructions.. Sign and d.ate the KD portion of the extraction log.
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8.2.3.12 Transfer the contents from the KD assembly to a 20mL scintillation
vial.

8.2.3.13 Rinse KD assembly three separate times, with 1-2mL of methylene
chloride, and pour each rinse into the scintillation vial.

8.2.3.14 Place a preprinted sample ID label ,on scintillation.vial and proceed to
Section 8.2.3.15.

8.2.3.15 Gently blow down the extract to O.5mL and add I.OmL cyclohexane
and reduce the volume again to O.5mL. Add cyclohexane and adjust
the volume to exactly 2.0mLs. The extracted is now ready for silica
gel chromatography. After the silica gel cleanup process, add O.5mL
acetonitrile tot he extract and continue the blowdown process to
O.5mL. Add 1.0mL acetonitrile and again reduce the O.5mL. Rinse
and transfer the extract to a pre,..rinsed 12mL vial not to exceed
1.0mL. Add exactly 1.0mL Millipore water and bring to a final
volume of2.0mLs.

8.2.3.11 Remove the Snyder column<

•

•

8.3 Extraction ofPNA Fractions from Soil/Sediments - Low Level

8.3.1 Retrieve soil samples from sample storage, and fill out sample internal chain of
custody records before removing samples from sample

8.3.2 Generate soil extraction log and review and complete pertinent information:
Client, Date received, Extraction Date, SWLO Sample ID, client sample ID,
Extraction type, matrix, etc.

8.3.3 Prepare preprinted extraction labels for all samples arid QC, each'sample should
have four pre-printed labels to be used during extraction and final blowdown.

8.3.4 Retrieve sufficient amount of 400mL beakers, one for each sample + QC, and
place a preprinted sample ID label on each beaker.

8.3.5 Homogenize sample before taking sub-samples. This is done, by carefully
removing any large stones, sticks, and then decanting any water at the top of the
sample before mixing. Then mix the sample in the sample container by using a
stainless steel spatula.

8.3.6 Make pH determination of each sample (see Section 8:5.3 for procedure,) if pH is
<5 or >9 pH units, inform the supervisor of the pH on these samples. Record pH
on the Extraction Log for each sample.

8.3.7 Determine the moisture content of each sample (see Section 8.6 for procedure.)
Record percent moisture on the Extraction Log for each sample.

8.3.8 Calibrate the balance before weighing samples if balance was not previously
calibrated for the day. Check Zone Log Book on procedure for calibration
balance.
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8.3.9 Weigh 30 grams of the sample to the nearest 0.1 grams into a 400mL beaker.
Record the weight on the Extraction Log for each sample plusQC. For blanks
and laboratory control spikes (when needed for non-EPA CLP clients,) pre
extracted white sand will be used for the 30 grams sample weight.

8.3.10 Add approximately 60 grams of anhydrous sodium sulfate, to the 400mL beaker
and mix well with a glass rod or stainless steel spatula. .

Note: If samples are not free flowing, add additional sodium sulfate. Record the sodium
sulfate Lot # on the Extractions Log, in the ·Comment" section.

SWLO, INC. / AATS, INC.
Extraction of Polynuclear Aromatic Hydrocarbons, Method 8310

O-Series: SWL-OE-204
Rev. No.: 1.0 -10/19/00

•

8.3.14.1

Typist LLR

8.3.11 Continue doing 8.3.9 and 8.3.10 for each sample plus QC being extracted.

Note: After all samples are weighted out, all remaining sample must be returned to the
sample storage area, and the internal chain of custody records must be filled to indicate
that the remaining sample has been returned. If the entire sample was used for the
extraction, then the Pitched Bottle Log must be filled out. This log is with the internal
chain of custody records.

8.3.12 Surrogate Spike Addition - To each sample plus QC add 750uL of surrogate
spiking solution. Check to verify that you have the correct surrogate spiking
solution, for the test code being performed, and that the surrogate spiking solution
is not expired. Record surrogate spiking solution ID#, the spiking of each sample,
and sample spike verification (second person) on Extraction Log.

To each beaker, add 100mL of methylene cWoride. Record the methylene
cWoride Lot # and the Acetone Lot # on the Extraction Log, in the comments •
section.

8.3.13 Matrix Spike (MS) Addition - To each Matrix Spike Sample (MS) or duplicate
(MSD), add 750uL ofMS spiking solution. Check to verify that you have the
correct MS spiking solution for the test code being performed and that the MS
spiking solution is not expired. Record the MS spiking solution ID #, the spiking
ofMS samples, and sample spike verification (second person) on the Extraction
Log. The matrix spike spiking solution is prepared and tested by the HPLC
Department prior to use. When the solution is approximately 50 percent used up
or expired, a new solution must be requested from the Semivolatile Department.

Note: The verifier needs to verify that the correct solutions are being spiked at the proper
volumes and are spiked into the correct samples. As each sample is spiked a •./. is
labeled on the vessel to indicate that sample has been spiked.

Lab control spikes and matrix spikes will have two "../" marks; one for surrogate
and one for matrix spike.

8.3.14 Sample Sonication

Set up glass funnels, with S&S # 595 filter paper, and approximately
10 to 20 grams of Sodium Sulfate, in 8-port soil extraction funnel
holder (top level.)

8.3.14.2 Set up Kudema Danish co~centrator assembly with boiling chips in •
the 8-port soil funnel holder (lower level.)
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8.3.14.3 Install preprinted sample ID labels on Kudema Danish concentrator.

8.3.14.4 Sonicate the samples using the % inch probe held about ~ inch below
the liquid surface but ~ inch above the sediment level.

8.3.14.5 Use full power and a 50% pulse for 3 minutes.

8.3.14.6 Stir the extract with the stainless steel spatula, then decant and filter
the extract through a filter paper in a glass funnel, collecting the
extract in the KD.

Note: Extreme care must be taken to ensure that the correct sample is put
into properly labeled KD, as not to switch samples.

8.3.14.7 Add another 100mL of the methylene chloride to the 400mL beakers
containing the samples, stir the sample with the stainless steels
spatula and repeat sections 8.3.14.4 - 8.3.14.6. Repeat this section
twice.

8.3.14.8 Rinse beaker and filtered funnel with approximately 50mL of
methylene chloride.

8.3.14.9 Check Sodium Sulfate. If the sodium sulfate has hardened, then the
methylene chloride extract must be re-dried using new sodium sulfate.
This must be done before the sample extract is concentrated. When
the extract is deemed dry, then proceed to Section 8.3.14.10.

8;3.14.10 Initial Extract Concentration

• Attach a three-ball Snyder column to the KD. Pre-wet the column
with approximately ImL ofmethylene chloride.

• Place the KD assembly in a hot water bath (not to exceed 65°C)so
that the entire lower rounded surface of the KD assembly is
immersed in the water. the position of the KDassembly in the
water bath and the water bath temperature should be such that the
concentration is completed in 45-60 minutes. The balls of the
Snyder column should actively chatter and the chambers should
not flood with condensed solvent.

• When the apparent volume of liquid reaches approximately 10mL,
add 1.0mL cyclohexane at the top of the Snyder column and
remove from the water bath as soon as possible. Rinse the Snyder
column with approximately ImL of methylene chloride, and allow
the apparatus to drain and cool for at least 10 minutes. If the
sample-will not concentrate to a 10mL volume, consult your
supervisor for instructions. Sign and date the KD portion of the
Extraction Log.

• Remove the Snyder column.

Page 9 of 13



• Transfer the contents from the KD assembly to a 20mL
scintillation vial.

• Rinse KD assembly three separate times, with 1-2mL of
methylene chloride, and pour each rinse into the scintillation vial.

SWLO, INC. / AATS, INC.
Extraction of Polynuclear Aromatic Hydrocarbons, Method 8310

O-Series: SWL-OE-204
Rev. No.: 1.0 - 10i19/00

•
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• Place a pre-printed sample ID label on scintillation vial.

• Place the scintillation vial on the nitrogen blow-down apparatus.
The flow ofnitrogen should be such that it causes a slight ripple
across the top of the sample without causing splashing of the
sample. Concentrate the sample to 10mL.

• Filter each sample extract plus QC through an Acrodics, 0.45
micron, (Gelman or equivalent,) using 10mL PP+PE sterile
disposable syringes and place filtered extract back into a labeled
20mL scintillation vial.

8.3.14.11 Gently blow down the extract to 0.5mL, and add 1.0mL· Cyclohexane
and reduce the volume again to 0.5mL. Add cyclohexane and adjust
the volume to exactly 2.0mLs. The extract is now ready for Silica gel
chromatography. After the silica gel cleanup process, add 0.5mL
acetonitrile to the extract and continue the blow down process to
0.5mL. Add 1.0mL acetonitrile and again reduce the 0.5. Rinse and
transfer the extract to a pre-rinsed 12mL vial not to exceed 1.5mL. •
Add exactly 1.5mL Millipore water, and bring to a fmal volume of
3.0mLs.

83.14.12 Silica Gel Chromatography

The soiVwater extract ready for chromatography must be at 2.0mL in
cyclohexane. Add 109 activated silica gel to a 10mm ID column, and
tap gently. Add 1-2cm ofpre-backed anhydrous sodium sulfate to the
top of the silica gel and tap gently. Add 20mLs methylene chloride to
the column and eluate discarding the solvent. Prior to the exposure of
the sodium sulfate layer, add 40mL pentane and discard.

Note: All elution rates should be approximately 2mUminute, and the column
must not go dry any time during the process except the last stage.

Add the 2mL sample to the column and rinse the extract vial with 1
2mL cyclohexane. Add 25mL pentane and discard the eluate. Add
25mL methylene chloride/pentane (2:3) (v/v) and collect the eluate.
Blow down, exchange the methylene chloride/pentane solutions to
acetonitrile, and submit for analysis (soils 3.0mL, water 2.0mL.)

8.4 pH Determination

8.4.1 The pH meter is to be calibrated before use and calibration data recorded in the •
pH meter logbook.
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8.4.2 Water Samples

8.4.2.1

8.4.2.2

8.4.2.3

Shake the' sample, and transfer approximately 20mL to a clean
scintillation vial.

Place the pH probe into the liquid and allow the meter to obtain a
stable reading.

Record the pH reading on the sample data and on the extraction log.

Typist LLR

8.4.3 Soil Samples

Homogenize the sample.

Weigh approximately 30 grams of sample into a clean polypropylene
container. .

Add 30mL of deionized water to the sample.

Mix sample and water with a stainless steel spatula.

Cover the polypropylene container with a polyethylene cap.

Allow the sample to shake for one hour on an automatic shaker.

After I hour, place the pH probe into the liquid and allow the meter to
obtain a stable reading.

Record the pH reading on the sample data sheet and on the extraction
log.

8.5 Moisture Determination

8.5;1 Use Southwest Laboratories Automated Percent Moisture Program.

8.5.2 Enter in Southwest Laboratory ID (episod~ number) for sample.

8.5.3 Label (using a marker) the aluminum weighting pan (70 x 16mm), with same ID
as in episode.

8.5.4 Tare the aluminum weighting pan (70 x 16mm) on the bal'!l1ce.

8.5.5 Weigh 5-10 grams of the sediment into the aluminum weighting pan (70 x
16mm.)

8.5.6 Place samples into a 103 ±3 degrees Celsius drying oven.

8.5.7 Dry samples overnight.

8.5.8 Remove samples from oven and allow the samples to cool at room temperature
before weighing. '

8.5.9 Re-weigh the aluminum pans (containing the dried sample) on the balance using
the automated percent moisture program.
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8.5.10 Print out the percent moisture reports from the automated program and store in a
3-ring binder.

8.5.11 Record the percent moisture on the Extraction Log.

." -- .-. ,...... . ... ,.... . ,.,." ..
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9.0 . CALCULATIONS

Percent Moisture Calculation:

Percent Moisture =
(wet weight of sample - dry weight of sample) x 100

(wet weight of sample)

10.0 QUALITY ASSURANCE/QUALITY CONTROL

The HPLC department monitors Quality Assurance/Quality Control. This is accomplished by
reviewing the extraction recoveries on the matrix spikes and surrogates.

11.0 . WASTE DISPOSALIPOLLUTION PREVENTION

All organic extraction waste is to be disposed in accordance with SOP S\YL-GA-l14,
"Hazardous Waste Management Plan."

" 12.0 METHOD PERFORMANCE

The HPLC department monitors method performance. This is accomplished by reviewing the
extraction recoveries on the matrix spikes and surrogates.

13.0 REFERENCES

United States. Environmental Protection Agency, "Determination ofPolycyclic Aromatic
Hydrocarbons in Ground Water an Wastes," SW-846 Method 8310, 1986.

Unites States Environmental Protection Agency, "Determinative Chromatographic Separations,"
SW-846 Method 8300B, Revision 2, 1996.

14.0 DEFINITIONS

cont. Ex: Abbreviation for "continuous liquid-liquid extractor" used in the extraction of
aqueous water samples.

Liquid-liquid: .......Abbreviation for "continuous liquid-liquid extractor" used in the extraction of
aqueous water samples.

Aqueous Liquid: A liquid, which is soluble in water.

PPE: Personnel Protective Equipment

Degradation: The breaking down of a compound into different compounds.

•

•
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QC: Quality Control, used in this SOP to indicate types of samples such as
extraction blanks, laboratory control spikes, and matrix spikes.

LCS: Laboratory Control Spike

LCSD: Laboratory Control Spike Duplicate

MS: : Matrix Spike

MSD: Matrix Spike Duplicate

(second person): The person doing the spike verification for sample spiking.

KD: Kuderna Danish .

mL: Millimeters

gm: Grams

ID: .Identification

#: Number

1:1 :..~ Represents a 50 percent volume to 50 percent volume ratio

S&S # 595: Type of filter paper for ScWeicher and Schuell

GPC: Gel Permeation Chromatography

PAH: Polynudear aromatic hydrocarbon (PAH)

HPLC: High performance liquid chromatograph

15.0 ATTACHMENTS

Not applicable.
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SWLO, INC. / AATS, INC.
Extraction of PCBs by SW846, 3000 Series Methods

SCOPE AND APPLICATION• 1.0

1.1

1.2

O-Series: SWL-OE-407
Rev. No.: 1.1 - 03/07/01

This method is designed to determine the concentrations of various polychlorinated
biphenyls (PCBs) as Aroclors™ or individual PCB congeners in extracts from solid and
liquid matrices. The method is based on EPA SW-846 methods 8000B and 8082 for
analysis and methods 3500B, 351OC, 3520C, 3540C, 3550B, 3580A, 3600C, 3660B, and
3665A for extraction and cleanup. The method can be ~sed to determine analyte
concentrations of PCBs in the parts per billion (Ppb) range in water and soil matrices.
Test codes encompassed by this method include GC60l, 602, 610 and GC699.

A large number of compounds will give response in the electron capture detector (ECD)
using this method. Tables 1, 2, and 3 represent the compounds that may be analyzed by
this method.

TABLE 1
Aroclor Target Compound List

ANALYTE CAS #

Aroclor 1016 12674-11-2
Aroclor 1221 11104-28-2
Aroclor 1232 11141-16-5
Aroclor 1242 53469-21-9
Aroclor 1248 12672-29-6
Aroclor 1254 11097-69-1
Aroclor 1260 11096-82-5

TABLE 2
PCB Congener Target Compound List

ANALYTE CAS # IUPAC#

•
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2-Chlorobiphenyl
2,3-Dichlorobiphenyl
2,2' ,5-Trichlorbiphenyl
2,4' ,5-Trichlorobiphenyl
2,2'3,5'-Tetrachlorobiphenyl
2,2',5,5'-Tetrachlorbiphenyl
2,3' ,4,4'-Tetrachlorobiphenyl
2,2' ,3,4,5'-Pentachlorobiphenyl
2,2' ,4,5,5'-Pentachlorobiphenyl
2,3,3' ,4' ,6-Pentachlorobiphenyl
2,2',3,4,4',5'-Hexachlorobiphenyl
2,2' ,3,4,5,5'-Hexachlorobiphenyl
2,2' ,3,5,5' ,6-Hexachlorobiphenyl
2,2'-4,4'-5,5'-Hexachlorobiphenyl
2,2' ,3,3' ,4,4' ,5-Heptachlorobiphenyl
2,2',3,4,4',5,5 ''-Heptachlorobiphenyl
2,2' ,3,4,4' ,5' ,6-Heptachlorobiphenyl
2,2' ,3,4',5,5' ,6-Heptachlorobiphenyl
2,2',3,3' ,4,4' ,5,5' ,6-Nonachlorobiphenyl

2051-60-7
16605-91-7
37680-65-2
16606-02-3
41464-39-5
35693-99-3
32598-10-0
38380-02-8
37680-73-2
38380-03-9
35065-28-2
52712-04-6
52663-63-5
35065-27-1
35065-30-6
35065-29-3
52663-69-1
52663-68-0
40186-72-9

1
5
18
31
44
52
66
87
101
110
138
141
151
153
170
180
183
187
206
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ANALYTE CAS #

Table 3
Extended List Aroclor Target Compounds

SWLO, INC. / AATS, INC.
Extraction of PCBs by SW846, 3000 Series Methods

O-Series: SWL-OE-407
Rev. No.: 1.1- 03/07/01

•Aroclor 1262 37324-23-5
Aroclor 1268 11100-14-4"

2.0 METHOD SUMMARY

2.1 Continuous liquid-liquid or separatory funnel extraction procedures are employed for the
extraction of aqueous samples. Sonication or 'Soxhlet extraction is required for
soil/sediment samples. Both neat and diluted organic liquids may be analyzed by direct
injection (Method 3580A, Waste Dilution). Sulfuric acid cleanup by method 3665 is
mandatory for all samples (water/soil).

2.2 A method blank, laboratory control spike, and a matrix spike/matrix spike duplicate must
be prepared for all batches of 20 samples or less.

3.0 HEALTH AND SAFETY

3.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely
defined; however, each chemical compound should be treated as a potential health
hazard. From this viewpoint, exposure to these chemicals must be reduced to the lowest •~~
po~sible level by whatever means available. The laboratory is responsible for
maintaining a current awareness file of OSHA regulations regarding the safe handling of
the chemicals specified in this method. A reference file of Material Safety Data Sheets
(MSDS) is available to all personnel involved in chemical analysis.

3.2 PCBs have been tentatively classified as known or suspected, human or mammalian
carcinogens. Primary standards of these toxic compounds must be prepared in a hood. A
NIOSH/MESA approved toxic gas respirator must be worn when the analyst handles high
concentrations of these toxic compounds.

3.3 Caution should be taken when working with all sample extracts and calibration standards.'
Samples are of unknown origin and should be considered hazardous. Many of the
spiking solutions used,-along with chlorinated solvents, are considered carcinogens.
Concentrated acids and bases, if not handled properly, can cause severe bums.

3.4 Gloves should be used for the manipulation of all sample extracts and calibration
standards and during the preparation of all acid and base solutions. Wear personal'
protective equipment (PPE) and goggles or face shield when warranted. See the standard
operating procedure "Laboratory Safety Plan," SWL-GA-lll, for detailed safety
procedures.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

4.1 Sample Extraction •-
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4.1.1 Aqueous samples must be extracted within 7 days of collection. Solid samples
must be extracted within 14 days of collection.

4.1.2 Extracts must be stored under refrigeration at 4°C (±2°C) and analyzed within 40
days of extraction.•

SWLO, INC. I AATS, INC.
Extraction of PCBs by SW846, 3000 Series Methods

O-Series: SWL-OE-407
Rev. No.: 1.1- 03/07/01

4.2.3 Samples, sample extracts, and standards must be stored separately.

4.3 Sample Extract Storage

4.3.1 Sample extracts must be protected from light and stored at 4°C (±2°C) until 365
days after delivery to the client of a complete data package.

4.3.2 Sample extracts must be stored in an atmosphere demonstrated to be free of all
potential contaminants.

•

4.2

4.4

Sample Storage

4.2~1 The samples· must be protected from light and refrigerated at 4°C (±2°C) from the
time of receipt until 60 days after delivery to the client of a complete, reconciled
sample data package. After 60 days the samples may be disposed of ina manner
that complies with all applicable regulations: -

4.2.2 The sample must be stored in an atmosphere demonstrated to be free of all
potential contaminants.

4.3.3 Samples, sample extracts, and standards must be stored separately.

All containers should be glass jars or bottles with Teflon lids. A minimum of one liter is
required for aqueous samples. A minimum of 80g is required for soil samples (l25-mL
glass jar).

5.2

•

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Sources of interference in this method can be grouped into three broad categories:
contaminated solvents, reagents or sample processing hardware; contaminated GC carrier
gas, parts, column surfaces or detector surfaces; and the presence of co-eluting
compounds in the sample matrix to which the ECD will respond. Knowledge of good
laboratory practices is assumed, including steps to be followed in routine testing and
cleanup of solvents, reagents and sample processing hardware, and instrument
maintenance. The discussion that follows focuses on sources of interference associated
with the sample matrix and compound classes that represent common sources of
interference, particularly phthalate esters, organosulfur compounds, lipids, and waxes.
Interferences co-extracted from the samples will vary considerably from sample to
sample. While general cleanup techniques are referenced or provided as part of this
method, unique samples may require additional cleanup approaches to achieve desired
degrees of discrimination and quantitation.

Interferences by phthalate esters introduced during sample preparation can pose a major
problem in pesticide determinations. These materials may be removed prior to analysis
using sulfuric acid/permanganate cleanup (3665). Common flexible plastics contain
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varying amounts of phthalate esters that are easily extracted or leached from such
materials during laboratory operations. Cross-contamination of clean glassware routinely •
occurs when plastics are handled during extraction steps, especially when solvent-wetted
surfaces are handled. Interferences from phthalate esters can best be minimized by
avoiding contact with all plastic materials "and checking all solvents and reagents for
phthalate contamination. Exhaustive cleanup of solvents, reagents and glassware may be
required to eliminate background phthalate ester contamination.

5.3 The presence of elemental sulfur will result in large peaks that interfere with the detection
oflater eluting organochlorine pesticides. Method 3660.is suggested for removal of
sulfur. "

5.4 Differing Aroclor mixtures will co-elute to some degree. Care must be taken to choose
non-coeluting peaks for quantitation.

5.5 If oven drying of glassware used for PCB analysis is employed, special care must be
taken. PCBs are readily volatilized in the oven and spread to other glassware. Therefore,
do not dry glassware from samples containing high concentrations of PCBs with
glassware that may be used for trace analyses.

6.0 EQillPMENT/APPARATUS

. 6.1 Equipment

Separatory funnel - 2 liter, with Teflon stopcock.
Glass funnel with sodium sulfate.
Pasteur glass pipettes - 1 mL, disposable.
Beakers - 400 mL.
Glass or paper thimble or glass wool- contaminant free.
Boiling chips - Solvent extracted and oven baked, approximately 10/40 mesh (silicon

carbide or equivalent).
Balance - Top loading, capable of accurately weighing to the nearest 0.01 g to 100g.
Vials - Glass, 2-mL capacity with Teflon lined screw caps or crimp tops.
Glass scintillation vials - 20 mL, with aluminum lined screw caps.
pH indicator paper - narrow range (pH range of 1-6 and 7-11).
Syringe - 1.0, 2.5, and 10.0 mL.
Graduated cylinder - 1 liter.
Spatula - Stainless steel or Teflon.
Glass funnel
Erlenmeyer flask - 250 mL
Test tube rack
Pyrex glass wool
Volumetric flasks, Class A - 10-mL (optional).

6.2 Apparatus

• Apparatus for grinding dry waste samples.

• Soxhlet extractor - 40 mm ID, with 500 mL round bottom flask.

•

•
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Drying column - 20 mm ID Pyrex® chromatographic column with Pyrex® glass
wool at bottom.

NOTE: Fritted glass discs are difficult to decontaminate after highly contaminated
extracts have bee passed through. Columns without frits may be purchased. Use a
small pad of Pyrex® glass wool to retain the adsorbent. Pre-wash the glass wool pad
with 50 mL of acetone followed by 50 mL of elution solvent prior to packing the column
with adsorbent.

•
SWLO, INC. 1AATS, INC.
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• Ultrasonic preparation - A hom type device equipped with a titanium tip, or a device
that will give equivalent performance, shall be used.

Ultrasonic Disrupter - The disrupter must have a minimum power wattage of 300
watts, with pulsing capability. A device designed to reduce the cavitation sound is
recommended. Follow the manufacturer's instructions for preparirig the disrupter
for extraction of samples with low and medium/high concentration.

Use a 3/4" hom for the low concentration method and a i/8" tapered microtip
attached to a 1/2" hom for the medium/high concentration method.

Sonabox or equivalent-Recommended with above disrupters for decreasing
cavitation sound (Heat Systems - Ultrasonics, Inc., Model 432B or equivalent).

•-.--

•

• Apparatus for determining percent dry weight:
Oven - Drying.
Desiccator.
Crucibles - Porcelain or disposable aluminum.

• Vacuum or pressure filtration apparatus.
Buchner funnel.
Filter paper - S&S #595 (size 18.5 cm) or equivalent.

• Kudema-Danish (K-D) apparatus.

Concentrator tube - 10 rnL, graduated (Kontes K-570050-1025 or equivalent). A
ground-glass stopper is used to prevent evaporation of extracts.

Evaporation flask - 500 rnL (Kontes K-570001-500 or equivalent). Attach to
concentrator tube with springs or clips.

Snyder column - Three ball macro (Kontes K-503000~0121 or equivalent).

Springs - ~ inch (Kontes K-662750 or equivalent).

• Solvent vapor recovery system (Kontes K-545000-1006 or K547300-0000, Ace Glass
6614-30, or equivalent).

• Water bath - Heated, with concentric ring cover, capable oftemperature control
(±5°C). The bath should be used in a hood.

• Continuous liquid-liquid extractor - Equipped with Teflon or glass connecting joints
and stopcocks requiring no lubrication (Kontes 584200-0000, 584500-0000, 583250
0000, or equivalent).

• Heating mantle - Rheostat controlled.
Typist LLR Page 5 of 21
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• Automated 8-place Glascol shaker or equivalent.

• Turbovap extract concentrator.

7.0 REAGENTS
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•

8.0

Typist LLR

7.1 Organic-free reagent water. AIl"references to water in this method refer to organic-free
reagent water.

7.2 Solvents and reagents: As appropriate for Method 3510C, 3520C, 3540C, 3550B, 3630C,
3640A, or 3660B: n-hexane, methylene cWoride, acetone, and isooctane (2,2,4
trimethylpentane). All solvents should be pesticide quality or equivalent, and each lot of
solvent should be determined to be phthalate free.

7.3 Sodium sulfate (granular, anhydrous), Na2S04. Purify by heating at 400°C for 4 hours in
a shallow tray, or by pre-cleaning the Na2S04with methylene chloride. If the Na2S04 is
cleaned with methylene cWoride, a method blank must be analyzed, demonstrating that
there is no interference from the Na2S04.

7.4 Sulfuric acid solution (1:1 v:v), H2S04. Slowly add 50mL of H2S04 (sp. Gr. 1.84) to
50mL of organic-free reagent water.

7.5 Sodium hydroxide solution, 10 N: (ACS) Dissolve 40g NaOH in reagent water and dilute
to 100mL.

PROCEDURE

Upon receiving a copy of the LIMS (Laboratory Information Management System) sample log,
the samples are retrieved from storage and logged out for extraction by the technician according
to the chain-of-custody procedure.

The technician now initiates the automated extraction log sheet (See Attachment 1 for Extraction
Log example). The pertinent extraction information is keyed into the Extraction Laboratory
Database, which is updated as the extraction procedure progresses.

After the samples are extracted and are ready for departmental transfer, the database-generated
extraction log is reviewed and submitted with the sample extracts to the appropriate laboratory
for analysis.

8.1 Aqueous Sample Procedure: Aqueous samples may be extracted by the Separatory
Funnel method or the Continuous Liquid-Liquid method, depending on the nature and
number of the samples. Continuous Liquid-Liquid extraction is not recommended for
PCB samples. PCBs may be decWorinated by continuous liquid-liquid extraction. thus
the Separatory Funnel method is preferred. Continuous Liquid-Liquid extraction may be
required if: 1) Emulsions prevent extraction by Separatory Funnel, or 2) Sample
Holding times will be missed due to over-capacity of samples in-house. If the
Continuous Liquid-Liquid method is used. then all spiking solutions must be made in

. methanol to prevent aldol-condensation products. which interfere with analyses.

Page 6 of21
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Separatory Funnel Extraction (Method 351 OC):

This method is applicable to the isolation and concentration of water-insoluble
and slightly·water-soluble organics in preparation for a variety of

.chromatographic procedures.

•
Typist: LLR

8.1.1.1

8.1.1.2

8.1.1.3

8.1.1.4

8.1.1.5

8.1.1.6

8.1.1.7.

8.1.1.8

Using a 1 liter graduated cylinder, measure 1 liter (nominal) of sample
and quantitatively transfer it to the separatory funnel. Rinse the
graduated cylinder with methylene' chloride and pour into the
separatory funnel. Ifhigh concentrations are anticipated, a smaller
volume may be used and then diluted with organic-free reagent water
to 1 liter. The pH of the sample is taken at this time. Pour
approximately 10mLs of sample into a scintillation vial, read value,
and record in the Extractions Log. Add 1.0mL of the surrogate
standard to all samples, spikes, and blanks and mix well. For the
sample in each analytical batch selected for spiking, add 1.0mL of the
matrix-spiking standard and mix well.

After spiking, adjust the pH between 5 and 9, if necessary, using 1: 1
sulfuric acid or ION sodium hydroxide.

Add 60mL of methylene chloride to the separatory funnel.

Seal and shake the separatory funnel vigorously for 1-2 minutes with
periodic venting to release excess pressure. This process can be
performed manually or by an automated 8-place Glascol shaker.

NOTE: Methylene chloride creates excessive pressure very rapidly;
therefore, initial venting should be done immediately after the separatory
funnel has been sealed and shaken once. The separatory funnel should be
vented into a hood to prevent unnecessary exposure of the analyst to
solvent vapors.

Allow the organic layer to separate from the water phase for a
minimum of 10 minutes. If the emulsion interface between layers is
more than one-third the size of the solvent layer, filtration of the
emulsion through glass wool, centrifugation, or other physical
methods may be required. Collect the solvent extract in an
Erlenmeyer flask. If the emulsion cannot be broken (recovery of <
80% of the methylene chloride, corrected for the water solubility of
methylene chloride), transfer the sample, solvent, and emulsion into
the extraction chamber of a continuous extractor and proceed as
described in Method 3520C, Continuous Liquid-Liquid Extraction.

Repeat the extraction two more times using fresh portions of solvent
(Sections 8.1.1.3 - 8.1.1.5). Combine the three solvent extracts.

Assemble a Kudema-Danish (K-D) concentrator (if necessary) by
attaching a 10mL concentrator tube to a 500-mL evaporation flask. ,

Dry the extract by passing it through a funnel containing about 100g
of anhydrous sodium sulfate. Collect the dried extract in a K-D
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concentrator. Rinse the Erlenmeyer flask, which contained the
solvent extract, with 20-30mL of methylene chloride and add it to the •
column to complete the quantitative transfer.

8.1.1.9 Add one or two clean boiling chips to the flask and attach a three-ball
Snyder column. Prewet the Snyder column by adding about ImL of
methylene chloride to the top of the column. Place the K-D apparatus
on a hot water bath (60-65°C) so that the concentrator tube is partially
immersed in the hot water arid the entire lower rounded surface of the
flask is bathed. Adjust the vertical position of the apparatus and the
water temperatUre as required to complete the concentration in 45-60
minutes. At the proper rate of distillation the balls of the column will
actively chatter, but the chambers will not flood. When the apparent
volume of liquid reaches 10-15mL, allow to cool for approximately
10 minutes.

8.1.1.10 Rinse the Snyder column into the sample extract, and transfer the
extract to a scintillation vial. If the water bath is not to be used,
exchange the extract using the nitrogen blow-down apparatus as noted
in Section 8.1.4.1. If exchange is performed at the water bath,
concentrate the extracts to the final volume according to section
8.1.4.2.

8.1.1.12

8.1.1.11 Proceed to method 3665, sulfuric acid cleanup.

If sulfur crystals are a problem, proceed to Method 3660 for sulfur
cleanup (see Attachment ,2, Sulfur Cleanup).

'8.1.1.13 The extract obtained may now be analyzed for analyte content using
GC/ECD analysis. Transfer the extract to a vial with a Teflon lined
screw-cap or crimp top, and label appropriately.

8.1.2 Continuous Liquid-Liquid Extraction (Method 3520C):

•

Typist LLR

8.1.2.1 Using 'a I-liter graduated cylinder, measure out 1 liter (nominal) of
sample and quantitatively transfer it to the continuous extractor.
Rinse the graduated cylinder with methylene chloride and pour into
the continuous extractor. If high concentrations are anticipated, a
smaller volume may be used and then diluted with organic-free
reagent water to 1 liter. It is recommended that if high analyte
concentrations are anticipated, samples should be collected in smaller
sample bottles and the whole sample used. The pH of the sample is
taken at this time. Pour approximately 10mLs of sample into a
scintillation vial, read value, and records in the Extraction Log.
Pipette 1.0mL of the surrogate standard spiking solution into each
sample into the extractor and mix well. For the sample in each
analytical batch selected for spiking, add 1.0mL ofthe matrix-spiking
standard and mix well. Adjust pH between 5-9 if necessary before •
extraction.
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8.1.2.2

8.1.2.3

8.1.2.4

8.1.2.5

Add 250mL of methylene chloride to the liquid-liquid extractor and
200mL to the distilling flask. Add a couple of boiling chips to the
flask.

Add sufficient water to the extractor to ensure proper operation and
extract for 18 hours.

Allow to cool, then detach the boiling flask. Dry the extract using the'
technique referred to in Sections 8.1.1.8.

Perform concentration using the Kudema-Danish (K-D) Technique
(Section 8.1.3) or Turbovap (proceed according tomanufacturer's
instructions). Concentrate, if necessary, by following the appropriate
steps in Sections 8.1.4. .

8.1.3 K-D Technique:

•
Typist LLR

8.1.3.1

8.1.3.2

8.1.3.3

Assemble a Kudema-Danish (K-D) concentrator by attaching a 10
mL concentrator tube to a 500-mL evaporation flask. Dry the extract
by passing it through a glass funnel lined with filter paper and filled
with anhydrous sodium sulfate. Collect the dried extract in a K-D
concentrator. Rinse the flask that contained the solvent extract with
20-30 mL of methylene chloride and add it to the column to complete
the quantitative transfer.

Add one or two clean boiling chips to the flask and attach a three-ball
Snyder column. Prewet the Snyder column by adding about ImL of
methylene chloride to the top of the column. Place the K-D apparatus
on a hot water bath (60-65°C above the boiling point of the solvent)
so that the concentrator tube is partially immersed in the hot water and
the entire lower rounded surface of the flask is bathed. Adjust the
vertical position of the apparatus and the water temperature, as
required, to complete the concentration in 45-60 minutes. At the
proper rate. of distillation the balls of the column will actively chatter,
but the chambers will not flood. When the apparent volume of liquid
reaches I0-15mL, remove the K-D apparatus from the water bath and
allow it to drain and cool for at least 10 minutes. Remove the Snyder
column and rinse the flask and its lower joints into the concentrator
tube with 1-2mL of extraction solvent.

Solvent exchange may be performed at the nitrogen blowdown or at
the hot water bath. If exchange is to be performed at the hot-water
bath, it may be initiated when the extract volume is at approximately
10mls. At this point immediately add 10.Omls of the exchange
solvent (hexane) at the top of the Snyder column. Concentrate the
extract to approximately 10.Omls. Remove the K-D assembly from
the water bath and rinse the Snyder column with approximately 1
2mls of Hexane and swirl. Allow the extract to cool and then transfer
into a pre-cleaned scintillation vial. The extract is reduced to 2.0mls

. .
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8.1.4 Concentration:

and brought back up to 10mis at the blowdown apparatus, and is now
ready to be acid washed.
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•
Concentration is accomplished by nitrogen blowdown technique and is used to
adjust the extract to the final volume required. Solvent exchange is generally
perfonned using the nitrogen blowdown apparatus.

I
-~
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8.1.4.1

8.1.4.2

Nitrogen Blowdown Technique for Solvent Exchange

8.1.4.1.1 Place the scintillation vial under the nitrogen stream and
evaporate the' solvent volume to a final volume of 2.0mL
using a gentle stream of clean, dry nitrogen (filtered
through a column of activated carbon).

CAUTION: Plastic tubing must not be used between the
carbon trap and the sample, since it may introduce
interferences.

8.1.4.1.2 Add 10mL of hexane to the extract and reduce the volume
to 2mL.

8.1.4.1.3 Transfer the extract into a 12-mL vial, rinsing the vial with
hexane to ensure quantitative transfer, and bring to the
desjred final volume of 10.OmL.

8.1.4.1.4 Proceed to method 3665, sulfuric acid cleanup.

8.1.4.1.5 If sulfur crystals are a problem,. proceed to Method 3660 for
sulfur cleanup.

8.1.4.1.6 The extract obtained may now be analyzed for analyte
content using GC/ECD analysis. Transfer the extract to a
vial with a Teflon lined screw-cap or crimp top, and label
appropriately.

Nitrogen Blowdown Technique for Concentration if exchange is
perfonned at the hot water bath.

8.1.4.2.1 Place the scintillation vial under the nitrogen stream and
evaporate the solvent volume to a [mal volume of 10.OmL
using a gentle stream of clean, dry nitrogen (filtered
through a column of activated carbon).

CAUTION: Plastic tubing must not be used between the
carbon trap and the sample, since it may introduce
interferences.

8.1.4.2.2 Proceed to method 3665, sulfuric acid cleanup.

Page 10 of21
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8.1.5 Sulfuric Acid Cleanup (Method 366?)

4! 8.1.5.1 Using a syringe, volumetric or disposable pipette, transfer the 10ml
Hexane extract to a 20ml scintillation vial and, in a fume hood,
carefully add 2mls of concentrated sulfuric acid.

CAUTION: Make sure that there is neither exothermic reaction nor
evolution of gas prior to proceeding

8.1.5.2 Cap the vial tightly and vortex and or shake using a wrist-action
shaker for 3 minutes. (A vortex must be visible in the vial)

NOTE: A wrist-action shaker is mandatory for this procedure.

CAUTION: Stop the vortexing or wrist-action shaking immediately if
the vial leaks.

NOTE: Avoid skin contact: sulfuric acid burns!

8.1.5.3 Allow the phases to separate for at least 1 minute. Examine the top
(hexane) layer; it should not be highly colored nor should it have a
visible emulsion or cloudiness.

8.1.5.4 If a clean phase separation is achieved, proceed to transfer and
submitting the extract.

! 8.1.5.5 If the hexane layer is colored or the emulsions persists for several
minutes, remove the sulfuric acid layer (bottom layer) from the. vial
and dispose of it properly. Add another 2ml portion of the clean
concentrated sulfuric acid, and perform another acid cleanup (wrist-
action shaker).

NOTE: Do not remove any hexane from the vial at this stage of the
procedure.

8.1.5.6 If the hexane layer is still colored, the analyst may proceed either to
another acid cleanup or to the Permanganate cleanup procedure.

8.1.5.7 If the hexane layer is clean (clear) transfer the extract to a clean 12ml
vial and submit to the GC Department for analysis along with a
completed computerized extraction sheet.

8.1.5.8 The extract obtained may now be analyzed for analyte content using
GCIECD analysis. Transfer the extract to a vial with a Teflon lined
screw cap or crimp top, and label appropriately.

8.1.6 Permanganate Cleanup:

8.1.6.1 The permanganate cleanup should be employed when the sulfuric acid
cleanup has not removed all of the color from an extract.

• 8.1.6.2 Add Sml of the 5% aqueous potassium permanganate solution to the
hexane fraction.
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Solid Sample Procedure: Solid samples may be extracted based on method 3550B,
Ultrasonic Extraction, or method 3540C, SoxWet extraction. The ultrasonic procedure is
divided into two sections, based on the expected concentration of organics in the sample.
The low concentration method (individual organic components of::;; 20 mglkg) uses a
larger sample size and a more rigorous extraction procedure (lower concentrations are
more difficultto extract). The mediumlhigh concentration method (individual organic
components of> 20 mg/kg) is much simpler and therefore faster. It is higWy
recommended that the extracts be cleaned up prior to analysis.

8.2

8.1.6.3

8.1.6.4

8.1.6.5

8.1.6.6

8.1.6.7

8.1.6.8

O-Series: SWL-OE-407
Rev. No.: 1.1- 03/07/01

CAUTION: Make sure that there is no exothermic reaction nor
evolution of gas prior to proceeding.

Cap the vial tightly and shake for 3 minutes, using a wrist-action
shaker.

CAUTION: Stop the shaking immediately if the vial leaks. Avoid
skin contact, potassium permanganate burns.

Allow the phases to separate for at least 1 minute. Examine the top
(hexane) layer, it should not be higWy colored nor should it have a
visible emulsion or cloudiness.

If a clear phase separation is achieved proceed to removing the
hexane layer and submitting the extract.

If the hexane layer is colored or the emulsion persists for several
minutes, remove the permanganate solution from the vial via a glass
pipette and dispose of the clean aqueous permanganate solution.

NOTE: Do not remove any hexane at this stage of the procedure.

Shake the sample and allow the phases to separate.

Transfer the hexane layer to a clean 12ml vial and submit for analysis.

•

•
8.2.1 Sample Handling:

Typist LLR

8.2.1.1

8.2.1.2

. 8.2.1.3

8.2.1.4

Sediment/soil samples - Decant and discard any water layer on
sediment sample. Mix sample thorougWy, especially composited
samples. Discard any foreign objects such as sticks, leaves, and
rocks.

Determine the dry weight of the sample remaining after decanting.
Measurement of soil pH is required.

Waste samples - Samples consisting of multiphases must be
prepared by the phase separation method in Chapter Two of SW-846
before extraction. This procedure is for solids only.

Dry waste samples amenable to grinding; grind or otherwise
subdivide the waste. •
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8.2.1.6
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Gummy, fibrous or oily materials not amenable to grinding should be
cut, shredded, or otherwise broken up to allow mixing, and maximum
exposure of the sample surfaces for extraction. The professional
judgment of the analyst is required for handling of these difficult
matrices. The addition of anhydrous sodium sulfate to the sample
(1 :1) may make the mixture amenable to grinding.

Determination of percent moisture: weigh out a portion of sample for
this determination at the same time as the portion used for analytical
determination.

WARNING: The drying oven should be contained in a hood or
vented. Significant laboratory contamination may result from drying
a heavily contaminated hazardous waste sample. However, samples
known or suspected to contain significant concentrations of toxic,
flammable, or explosive constituents should not be over-dried because
of concerns for personal safety. Laboratory discretion is advised. It
may be prudent to delay oven-drying of the weighed-out portion until
other analytical results are available.

8.2.2.1

e.
~

e
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8.2.2 Low concentrations of organics (~ 20 mg/kg; Method 3550B):

The following step should be performed rapidly to avoid loss of the
more volatile extractables. Weigh approximately 30g of sample into a
400-mL beaker. Record the weight to the nearest O.lg (DO NOT
TARGET WEIGHTS). Nonporous or wet samples (gummy or clay
type) that do not have a free flowing sandy texture must be mixed
with approximately 60g of anhydrous sodium sulfate, using a spatula.
After addition of sodium sulfate, the sample should be free flowing.
Add 1.OmL of pesticide surrogate standards to all samples, spikes,
standards, and blanks. For the sample in each analytical batch
selected for spiking, add 1.0mL of the pesticide matrix-spiking
standard. Immediately add 100mL of 1:1 methylene chloride/acetone.

8.2.2.2 . Place the bottom surface of the tip of the disrupter hom about ~ inch
below the surface of the solvent, but above the sediment layer. Be
sure that the hom is properly tuned according the manufacturer's
instructions.

8.2.2.3 Extract ultrasonically for 3 minutes, with output control knob set at 10
(full power) and with mode switch on Pulse (pulsing energy rather
than continuous energy) and percent-duty cycle knob set at 50%
(energy on 50% of time and off 50% oftime). Do not use microtip
probe.

8.2.2.4 Decant the extract and filter it through S&S 595 size 18.5 cm filter
paper (or equivalent) in a glass funnel filled with sodium sulfate, if
needed.
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8.2.2.5

8.2.2.6

8.2.2.7

Repeat the extraction two or more times with two additional 100mL
portions of the solvent mixture. Decant off the solvent after each •
ultrasonic extraction. On the final ultrasonic extraction, pour the
entire sample into the funnel and rinse with extraction solvent. Apply
a vacuum to the filtration flask, and collect the solvent extract.
Continue filtration until all visible solvent is removed from the funnel,
but do not attempt to completely dry the sample, as the continued
application of a vacuum may result in the loss of some analytes.
Alternatively, if centrifugation is used, transfer the entire sample to
the centrifuge bottle. Centrifuge at low speed, and then decant the
solvent from the bottle.

Assemble a Kuderna-Danish (K-D) concentrator by attaching a 10
mL concentrator tube to a 500-mL evaporator flask. Transfer filtered
extract to a 500-mL evaporator flask and proceed to the next section.

Add one or two clean boiling chips to the flask and attach a three-ball
Snyder column. Prewet the Snyder column by adding about ImL of
1: 1 methylene chloride/acetone to the top of the column. Place the K
D apparatus on a hot water bath (60-75°C) so that the concentrator
tube is partially immersed in the hot water and the entire lower
rounded surface of the flask is bathed with hot vapor. Adjust the
vertical position of the apparatus .and the water temperature as
required to complete the concentration in 45-60 minutes. At the
proper rate of distillation the balls ofthe column will actively chatter, •
but the chambers will not flood. When the apparent volume of liquid
reaches 10-15 mL, remove the K-D apparatus from the Water bath and
allow it to drain and cool for at least 10 minutes.

8.2.2.8 Rinse and remove the Snyder column, and transfer the extract to a
scintillation vial. Exchange (if necessary) and concentrate the extract,
using the appropriate nitrogen blowdown technique as outlined in .
Sections 8.1.4.1 through 8.1.4.2, or the solvent may be exchanged at
the hot water bath using the technique as outlined in Section 8.1.3.3.

8.2.2.9 Sulfuric acid cleanup is now employed for all samples, QC and
method blanks.

8.2.2.10 If sulfur crystals are a problem, proceed to Method 3660 for cleanup.

8.2.2.11 The extract obtained may now be analyzed for analyte content using
GCIECD analysis. Transfer the extract to a vial with Teflon lined
screw caps or crimp the top, and label appropriately.

8.2.3 Medium/high concentration PCB method (individual orgaruc
components of> 20 mg/kg):

Typist LLR

8.2.3.1 Transfer approximately 1g (record weight to the nearest 0.1 g) of
sample to a 20mL vial. Wipe the mouth of the vial with a tissue to
remove any sample material. Record the exact weight of sample
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·~. 8.2.3.2

8.2.3.3

8.2.3.4

8.2.3.5

8.2.3.6

8.2.3.7

O-Series: SWL-OE-407
Rev. No.: 1.1 - 03/07/01

taken. Cap the vial before proceeding with the next sample to avoid
any cross contamination.

Add 2g of anhydrous sodium sulfate to sample in the 20-mL vial and
mix well.·

Surrogate standards are added to all samples, spikes, and QC. Add .
1.0mL of pesticide surrogate spiking solution to sample mixture. For
the. sample in each analytical batch selected for spiking, add 1.0mL of
the pesticide matrix-spiking standard.

Immediately add whatever volume of solvent is necessary to bring the
final volume to 10.OmL considering the added volume of surrogates
and matrix spikes. Disrupt the sample with the 1/8 inch tapered
micro~ip ultrasonic probe for 3 minutes at output control setting 5 and
with mode switch on pulse and percent duty cycle at 50%. The
extraction solvent for PCBs is hexane.

Loosely pack disposable Pasteur pipettes with 2 to 3cm Pyrex glass
wool plugs. Filter the extract through the glass wool and collect the
extract in a scintillation vial.

Sulfuric acid cleanup is now employed for all samples, QC and
method blanks.

The extract obtained may now be analyzed for analyte content using
GC/ECD analysis. Transfer the extract to a vial with Teflon lined
screw-caps or crimp the top, and label appropriately.

8.2.4 Soxhlet Extraction (Method 3540C):

•
Typist: LLR

8.2.4.1

8.2.4.2

8.2.4.3

Immediately after weighing the sample for extraction, weigh 5-10g of
the sample into a disposable aluminum weighing boat. Determine the
% moisture of the sample by drying at 105°C-115°C (±2°C) for a
predetermined amount of time or over night. Allow to cool before
weighing. See Section 9.0, "Calculations" for calculation of percent
moisture.

Blend 30g of the solid sample with 60g of anhydrous sodium sulfate
and place in an extraction thimble. The extraction thimble must drain
freely for the duration of the extraction period. A glass wool plug
above and below the sample in the Soxhlet extractor is an acceptable
alternative for the thimble. Add 1.0mL of the surrogate standard
spiking solution onto the sample. For the sample in each analytical
batch selected for spiking, add 1.0mL of the matrix-spiking standard.

Place approxImately 400-450mL of the extraction solvent (methylene
chloride) into a 500mL round bottom flask containing one or two
clean boiling chips. Attach the flask to the extractor and extract the
sample for 18 hours at 4-6 cycleslhr.
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8.2.4.4

8.2.4.5

8.2.4.6

Allow the extract to cool after the extraction is complete.

Perfonn concentration (if necessary) using the Kudema-Danish (K-D) •
Technique (Section 8.1.3) or Turbovap.cproceed according to
manufacturer's instructions). See Sections 8.1.4 for exchange (if
necessary) and/or extract concentration.

Sulfuric acid cleanup is now employed for all samples, QC and
method blanks (see 8.1.5).

8.2.4.8

8.2.4.7 If sulfur crystals are a problem, proceed to Method}660 for cleanup.

The extract obtained may now be analyzed for analyte content using
GCfECD analysis. Transfer the extract to a vial with Teflon lined
screw-caps or crimp the top, and label appropriately.

8.2.5 Waste Dilution

: )
~

.. j

Typist LLR

8.2.5.1

8.2.5.2

8.2.5.3

8.2.5.4

8.2.5.5

8.2.5.6

8.2.5.7

8.2.5.8

8.2.5.9

This method describes a solvent dilution of a non-aqueous waste
sample prior to cleanup and/or analysis. It is designed for wastes that
may contain organic chemicals at a concentration greater than 20,000
mglKg and that are soluble in the dilution solvent.

Samples consisting of multiphases must be prepared by the phase
separation method before extraction.

The ~ample dilution may be performed in a 10-mL volumetric flask. •.
If disposable glassware is preferred, the 20-mL scintillation vial may
be calibrated for use. Pipette 10.0mL of extraction solvent into the
scintillation vial and mark the bottom of the meniscus. Discard this
solvent.

Transfer approximately 1 g of each phase of the sample to separate
20mL vials or 10-mL volumetric flasks (record weight to the nearest
0.1 g). Wipe the mouth of the vial with a tissue to remove any sample
material. Cap the vial before proceediJ;lg with the next sample to avoid
any cross-contamination.

Add 2.0mL surrogate spiking solution to all samples and blanks. For
the sample in each analytical batch selected for spiking, add 2.0mL of
the matrix-spiking standard.

Immediately dilute to 10mL with hexane.

Add 2.0g of anhydrous sodium sulfate to the sample.

Cap and shake the sample for 2 min.

Loosely pack disposable Pasteur pipettes with 2-3 cm glass wool
plugs. Filter the extract through the glass wool and collect 5 mL of
the extract in a tube or vial. •
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8.2.5.11 Sulfuric acid cleanup is now employed for all samples, QC and
method blanks. The 10mL extract is then cleaned by shaking out with
concentrated sulfuric acid solution for several minutes (wrist action
shaker recommended). Allow the phases to separate and examine the
hexane layer (top layer). If the hexane layer is colored or has a visible
emulsion or cloudiness, draw off the hexane layer and repeat the
procedure until no color or cloudiness remains in the extract. The
hexane layer is then drawn off. The clean extract is then submitted to
the Gas Chromatography (GC) Laboratory. .

8.2.5.12 If sulfur crystals are a problem, proceed to Method 3660 for cleanup,

8.2.5.13 The extract obtained may now be analyzed for analyte content using
GC/ECD analysis. Transfer the extract to a vial with Teflon lined
screw caps or crimp the top, and label appropriately.

8.2.5.14 Any reagent blanks and matrix spike samples must be subjected to
exactly the same analytical procedures as those used on actual
samples.

•
SWLO, INC. 1AATS, INC.
Extraction of PCBs by SW846, 3000 Series Methods

8.2.5.10 The extrac.t is then ready for cleanup.
,

O-Series: SWL-OE-407
Rev. No.: 1.1 - 03/07/01

8.2.6 Sulfuric Acid Cleanup (Method 3665)

•
Typist LLR

8.2.6.1

8.2.6.2

8.2.6.3

8.2.6.4

8.2.6.5

Using a syringe, volumetric or disposable pipette, transfer the 10ml
Hexane extract to a 20ml scintillation vial and, in a fume hood,
carefully add 2mls of concentrated sulfuric acid.

CAUTION: Make sure that there is neither exothermic reaction nor
evolution of gas prior t6 proceeding.

Cap the vial tightly and vortex and or shake using a wrist-action
shaker for 3 minutes. (A vortex must be visible in the vial)

NOTE: A wrist-action shaker is mandatory for this procedure.

CAUTION: Stop the vortexing or wrist-action shaking immediately if
the vial leaks.

NOTE: Avoid skin contact: sulfuric acid burns!

Allow the phases to separate for at least 1 minute. Examine the top
(hexane) layer; it should not be highly colored nor should it have a
visible emulsion or cloudiness.

If a clean phase separation is achieved, proceed to transfer and
submitting the extract.

If the hexane layer is colored or the emulsions persists for several
minutes, remove the sulfuric acid layer (bottom layer) from the vial
and dispose of it properly: ·Add another 2ml portion of the clean
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NOTE: Do not remove any hexane from the vial at this stage of the
procedure.

concentrated sulfuric acid, and perfonn another acid cleanup (wrist
action shaker).

SWLO, INC. 1AATS, INC.
Extraction of PCBs by SW846, 3000 Series Methods

O-Series: SWL-OE-407
Rev. No.: 1.1- 03/07/01

•
8.2.6.6

8.2.6.7

8.2.6.8

9.0 CALCULATIONS

Not applicable.

If the hexane layer is still colored, the analyst may proceed either to
another acid cleanup or to the Permanganate cleanup procedure.

If the hexane layer is clean (clear) transfer the extract to a clean 12ml
vial and submit to the GC Department for analysis along with a
completed computerized extraction sheet.

The extract obtained may now be analyzed for analyte content using
GCfECD analysis. Transfer the extract to a vial with a Teflon lined
screw cap or crimp top, and label appropriately.

10.0 QUALITY ASSURANCE/QUALITY CONTROL

10.1 Every 20.samples or sample delivery group (SDG) is considered a batch. Two method
blanks, laboratory control spikes, and a matrix spike (MS) and matrix spike duplicate
(MSD) are extracted with each SDG of up to 20 samples. In most cases, a client will •
specify a sample for MS/MSb. IfMS/MSD sample is not specified, the laboratory
chooses one at their discretion (Field Blanks excluded). Also, if two or more clients send
samples not totaling 20 in number, one set of method blanks, LCS and MS/MSD are
applied to both clients' samples.

10.2 Any reagent blanks or matrix spike samples should be subjected to exactly the same
analytical procedures as those used on actual samples.

10.3 Refer to Chapter One of SW-846 for specific quality control procedures and Method
3500 for extraction and sample preparation procedures.

11.0 WASTE DISPOSAL 1POLLUTION PREVENTION

See SOP SWL-GA-114, "Hazardous Waste Management Plan."

12.0 METHOD PERFORMANCE

See SOP SWL-OP-415, "Analysis ofPCBs by Ge, SW-846, Method 8082."

13.0 REFERENCES

Typist LLR

13.1 U.S. EPA 40 CFR Part 136, "Guidelines Establishing Test Procedures for the Analysis of •
Pollutants Under the Clean Water Act; Final Rule and Interim Final Rule and Proposed
Rule," October 26, 1984.
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13.2 U.S. EPA SW-846, "Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Revision 4, December 1996•

SWLO, INC. I AATS, INC.
Extraction of PCBs by SW846, 3000 Series Me.thods

14.0 DEFINITIONS

. Not applicable.

15.0 ATTACHMENTS

Attachment 1: Extraction Log Sheet

Attachment 2: Method 366GB - Sulfur Cleanup

Typist LLR

O-Series: SWL-OE-407
Rev. No.: 1.1- 03/07/01
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ATTACHMENT 1
Extraction Log Sheet

Typist LLR

O-Series: SWL-OE-407
Rev. No.: 1.1 - 03i07/01
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ATTACHMENT 2
Method 3660B - Sulfur Cleanup

Typist: LLR

O-Series: SWL-OE-407
Rev. No.: 1.1 - 03/07/01
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METHOD 36608 .

SULFUR CLEANUP

1.0 SCOPE AND APPLICATION-
1.1 Elemental sulfur is encountered in many sediment samples (generally specific to different

areas in the country), marine algae. and some industrial wastes. The solubility of sulfur in various
solvents is very similar to the organochlorine and organophosphorus pesticides. Therefore. the
sulfur interference follows along with the pesticides through the normal extraction and cleanup
techniques. In general, sulfur will usually elute entirely in Fraction 1 of the Florisil cJeanup (Method
3620). .

. 1.2 Sulfur will· be quite evident in gas chromatograms obtained from electJon capture
detectors, flame photometric detectors operated in the sulfur or phosphorous mode, and Coulson
electrolytic conductivity detectors in the sulfur mode. If the gas chromatograph is operated at the
normal conditions for pesticide analysis, the sulfur interference can completely mask the region from
the solvent peak through Aldrin.

•

.........

1.3 Two techniques for the elimination of sulfur are detailed within this method: (1) the use'
of copper powder; and (2) the use of tetrabutylammonium sulfite. Tetrabutyiammonium sulfite

'- causes the least amount of degradation of a broad range of pesticides and organic compounds,
while copper may degrade organophosphorus and some organochlorine pesticides.

1.4 This method is restricted to use by or under the supervision of trained analysts. Each
analyst must demonstrate the ability to generate acceptable results with this method.

2.0 SUMMARY OF METHOD

2.1 The·sample to undergo cleanup is mixed with either copper or tetrabutyiammonium (TBA)
sulfite. The mixture is shaken and the extract is removed from the sulfur cleanup reagent.

3.0 INTERFERENCES

The copper technique requires that the copper powder be very reactive, as evidenced by a
bright shiny appearance (see Sec. 5.5 for the preparation of this reagent). However, care must be
taken to remove all traces of the acid used to prepare the copper, in order to avoid degradation of
some analytes.

4.0 APPARATUS AND MATERIALS

•

4.1 Mechanical shaker or mixer ~ Vortex Genie or equivalent.

4.2 Pipets. disposable- Pasteur type.

4.3 Centrifuge tubes, calibrated - 12 mL.

4.4 Glass bottles or vials - 10 mL and 50 mL, with polytetratluoroethylene (PTFE)-lined screw
caps or crimp tops. .

36608-.1 Revision 2
December 1996 •
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5.0 REAGENTS

5.1 Reagent grade chemicals shall be used in aU tests. Unless otherwise indicated, it is
intended that all reagents shall conform to the spe,cifications of the Committee on Analytical
Reagents of the American Chemical Society, where such specifications are available. Other grades
may be usea,~'provided it is first ascertained that the reagent is of sufficiently high pwity to permit its
use without lessening the accuracy of the determination.

5.2 Organic-free reagent water - All references to water in this method refer to organic-free
reagent water; as defined in Chapter One.

5.3 Nitric acid. HN03, dilute.

5.4 Solvents

5.4.1 Acetone. CH3COCH3 - Pesticide quality or-equivalent.

5.4.2 . Hexane, CSH'4 - Pesticide quality or equivalent.

5.4.3 2-Propanol, CH3CH(OH)CH3- Pesticide quality or equivalent.

5.5 Copper powder - Remove oxides by treating with dilute nitric acid, rinse with organic-free
reagent water to remove all traces of acid, rinse with acetone and dry under a stream of nitrogen.
(Copper, fine granular Mallinckrodt 4649 or equivalent).

5.6 Tetrabutyiammonium (T8A) sulfite reagent

5.6.1 Tetrabutylammonium hydrogen sulfate, [CH3(CH2hl4NHSO•.

5.6.2 Sodium sulfite, Na2S03,

5.6.3 Prepare reagent by dissolving 3.39 g tetrabutylammonil.im hydrogen sulfate in 100
mL organic-free reagent water. T~ remove impurities, extract this solution three times with 20
mL portions of hexane. Discard the hexane extracts, and add 25 g sodium sulfite to the water
solution. Store the resulting solution, which is saturated with sodium sulfite, in an amber bottle
with a PTFE-lined screw cap. This solution can be stored at room temperature for at least one
moo~. .

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See the introductory mat~rial to this chapter, Organic Analytes, Sec. 4.1.

7.0 PROCEDURE

7.1 Removal of sulfur using copper.

7.1.1 Concentrate the sample to exactly 1.0 mL or other known volume. Perform
concentration using the techniques described in the appropriate 3500 series method.

. 36608· 2 Revision 2
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7.1.2 If the sulfur concentration is such that crystallization occurs, centrtfuge to settle
the crystals. and carefully draw off the sample extract with a disposable pipet leaving the
exce!~ sulfur in the concentration vessel. . Transfer 1.0 mL of the extract to a calibrated
centrifuge tube.

7.1.3 Add approximately 2 g of cleaned copper powder to the centrifuge tube. (The
copper will fill the tube to approximately the 0.5 mL mark). Vigorously mix the extract and the
copper powder for at least 1 min on the mechanical shaker. Allow the phases to separate.

7.1.4 Separate the extract from the copper by drawing off the extract with a disposable
pipet and transfer to' a clean vial. The volume remaining still represents 1.0 mL of extract.

CAUTION: , When the volume of solvent is reduced below 1 mL, semivolatile
analytes may be lost.

•

NOTE: This separation is necessary to prevent further degradation of the pesticides.

"-=:;-:-:;-'

7.2 Removal of sulfur using TBA sulfite

7.2.1 Concentrate the sample extract to exactly 1.0 mL or other known volume.
Perform concentration using the techniques described in the appropriate 3500 series method.

CAUTION: When the volume of solvent is reduced below 1 mL, semivolatile
. an~lytes may be lost.

7.2.2 Transfer 1.0 mL of the extract to a 50 mL clear glass bottle or vial with a PTFE
lined screw-cap. Rinse the concentrator tube with 1 mL of hexane, adding the rinsings to the
50 mL bottle.

7.2.3 Add 1.0 mL T8A sulfite reagent and 2 mL 2-propanol, cap the bottle, and shake •
for at least 1 min. If the sample is coloness or if the initial color is unchanged, and if clear

. crystals (precipitated sodium sulfite) are observed, sufficient sodium sulfite is present. If the
precipitated sodium sulfite disappears, add more crystalline sodium sulfite in approximately
0.100 g portions until a solid residue remains after repeated shaking. .

7.2.4 Add 5 'mL organic free reagent water and shake for at least 1 min. Allow the
sample to stand for 5-10 min. Transfer the hexane layer (top) to a concentrator tube and
concentrate the extract to approximately 1.0 mL using the techniques described in the
appropriate 3500 series method. Record the actual volume of the final extract.

7.3 Analyze the deaned up extracts by gas chromatography (see the determinative methods,
Sec. 4.3 of this chapter).

B.O aUAUTY CONTROL

8.1 Refer to Chapter One for specific quality control procedures and Method 3600 for deanup
procedures.

8.2 All reagents should be checked prior to use to verify that interferences do not exist.

(\

','
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9.0· METHOD PERFORMANCE

9.1 Table 1 indicates the effect of using capper to remove suifur an the recovery at cenain·
pesticides..

10.0 REFE1ENCES

1. Goerlitz. D.F. and L.M. Law, Bulletin for Environmental Contamination and Toxicology, 2, 9
(1971).

2. U.S. EPA Contract Laboratory Program, Statement of Work for Organic Analysis, Revision, ----.
July 1985.
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• 1.0

O-Series: SWL-OE-408
Rev. No.: 1.1 - 03/07/01

SCOPE AND APPLICATION

This method is designed to determine the concentrations ofvarious organochlorine pesticides by
extraction of the compounds from solid and liquid matrices. The method is based on EPA SW
846 and methods 3500B, 351OC, 3520C, 3540C, 3550B, 3580A, 3600C, 3610B, 3620B, 3640A,
and 3660B for extraction and cleanup. 'The methods can be used to determine analyte
concentrations of pesticide~ iIi the ppt range in water. Test codes encompassed by this method
include but are not limited to GC801 and GC899.

A large number of compoUnds will give response in the electron capture detector (ECD) using
this method. Tables 1 and 2 represent the compounds that may be analyzed by this method.

Table 1
Organochlorine Pesticide Target Compounds List

•

• Typist: LLR

ANALYTE
Aldrin
Alpha-BHC
Beta-BHC
Oelta-BHC
Gamma-BHC
alpha-Chlordane
gamma-Chlordane
4,4'-000
4,4'-00E
4,4'-00T
Oieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Heptachlor
Heptachlor Epoxide
4,4'-Methoxychlor
Toxaphene

CAS #
309-00-2
319-84-6
319-85-7
319-86-8

58-89-9
5103-71-9
5103-74-2

72-54-8
72-55-9
50-29-3
60-57-1

959-98-8
33212-65-9

1031-07-8
72-20-8

7421-93-4
53494-70-5

76-44-8
1024-57-3

72-43-5
8001-35-2

Page 1 of26



Table 2
Organochlorine Pesticide Target Compounds List (Extended List)

'-:- .

SWLO, INC. / AATS, INC.
Extraction of Pesticides by SW846, 3000 Series Methods

ANALYTE
Aldrin
Alpha-BHC
Beta~BHC

Delta-BHC
Gamma-BHC
alpha-Chlordane
gamma-Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Heptachlor
Heptachlor Epoxide
4,4'-Methoxychlor
Toxaphene
Chlorobenzilate
DBCP
Diallate
Hexachlorobenzene
Hexachlorocyclopentadiene
Isodriri

2.0 METHOD SUMMARY

CAS #
309-00-2
319-84-6
319-85-7
319-86-8

58,.89-9
5103-71-9
5103-74-2

72-54-8
72-55-9
50-29-3
60-57-1

959-98-8
33212-65-9

1031-07-8
72-20-8

7421-93-4
53494-70-5

76-44-8
1024-57-3

72-43-5
8001-35-2

510-15-6
96-12-8

2303-16-4
118-74-1
77-47-4

465-73-6

·O-Series: SWL-OE-408
Rev. No.: 1.1 - 03/07/01

•

•

Typist LLR

Continuous liquid-liquid or separatory funnel extraction procedures are employed for the
extraction of aqueous samples. Sonication or Soxhlet extraction is required for soil/sediment
samples. Gel Permeation (GPC) and florisil or alumina columns may be used for cleanup of
extracts. Both neat and diluted organic liquids maybe analyzed by direct injection (Method
3580A, Waste Dilution).

Continuous liquid-liquid extraction is not a recommended sample preparation method for
Method 808IA analyses. Organochlorine pesticides many dechlorinate. Therefore, method
3510C is recommended for 808lA analyses. Method 3520C may be used in certain instances if
pre-approved by management.

Page 2 of26
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O-Series: SWL-OE-408
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The toxicity or carcinogenicity of each reagent used in this method has not been precisely
defined; however, each chemical compound should be treated as a potential health
hazard. From this viewpoint, exposure to these chemicals must b.e reduced to the lowest
possible level by whatever means available. The laboratory is responsible for
maintaining a current awareness file of OSHA regulations regarding the safe handling of
the· chemicals specified in this method. A reference file ofMaterial Safety Data Sheets
(MSDS) is available to all personnel involved in chemical analysis..

3.2 The following parameters covered by this method have been tentatively classified as .
known or suspected, human or mammalian carcinogens: 4,4'-DDT, 4.4'-DDD, the BHCs,
and the PCBs. Primary standards of these toxic compounds must be prepared in a hood.
A NIOSHIMESA approved toxic gas respirator must be worn when the analyst handles
high concentrations of these toxic compounds.

3.1

3.0 HEALTH AND SAFETY

SWLO, INC. 1AATS, INC.
Extraction of Pesticides by SW846, 3000 Series Methods

•

3.3 Caution should be taken when working with all sample extracts and calibration standards.
/- Samples are of unknoWn origin and should be considered hazardous. Many of the .

spiking solutions used, along with chlorinated solvents, are considered carcinogens.
Concentrated acids and bases, if not handled properly, can cause severe burns.

•
3.4 Gloves should be used for the manipulation of all sample extracts and calibration

standard·s and during the preparation of all acid and base solutions. Wear personal
protective equipment (PPE) and goggles or face shield when warranted. See the
standard operating procedure for "Laboratory Safety Plan", SWL-GA-lll for detailed
safety procedures.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

4.1 Sample Extraction.

4.1.1 Aqueous samples must be extracted within 7 days of collection. Solid samples
must be extracted within 14 days of collection.

4.1.2 Extracts must be stored under refrigeration at 4°C (±2°C) and analyzed within 40
days of extraction.

•

4.2 Sample Storage

4.2.1 The samples must be protected from light and refrigerated at 4°C (±2°C) from the
time of receipt until 60 days after delivery to the client of a complete, reconciled
sample data package. After 60 days the samples may be disposed of in a manner
that complies with all applicable regulations.

4.2.2 The sample must be stored in an. atmosphere demonstrated to be free of all
potential contaminants.

4.2.3 Samples, sarilple extracts, and standards must be stored separately.

Typist: LLR Page 3 of26



. SWLO,INC. / AATS, INC.
Extraction of Pesticides by SW846, 3000 Series Methods

O-Series: SWL-OE-408
Rev. No.: 1.1 - 03/07/01

5.2
'-..

4.3.2 Sample extracts must be stored in an atmosphere demonstrated to be free of all
potential contaminants.

4.3.3 Samples, sample extracts, and standards must be stored separately.. .

4.4 All containers should be glass jars or bottles with Teflon lids. A minimum of one liter is
required for aqueous samples. A minimum of 80 g is required for soil samples (l25-mL
glass jar).

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Sources of interference in this method can be grouped into two broad categories:
contaminated solvents or reagents. Knowledge of good laboratory practices is assumed,
including steps to be followed in routine testing and cleanup of solvents and reagents.
The discussion that follows focuses on sources of interference associated with the sample
matrix and compound classes that represent common sources of interference, particularly
phthalate esters, organosulfur compounds, lipids, and waxes. Interferences co-extracted
from the samples will vary considerably from sample to sample. While general cleanup
techniques are referenced or provided as part of this method, unique samples may require
additional cleanup approaches to achieve desired degrees of discrimination and •
quantitation.

Interferences by phthalate esters introduced during sample preparation can pose a major
problem in pesticide determinations. These materials may be removed prior to analysis
using Gel Permeation Chromatography (GPC) - pesticide option (Method 3640) or as
Fraction III of the silica gel cleanup procedure (Method 3630). Common flexible plastics
contain varying amounts of phthalate esters. that are easily extracted or leached from such
materials during laboratory operations. Cross-contamination of clean glassware routinely
occurs when plastics are handled during extraction steps, especially when solvent-wetted
surfaces are handled. Interferences from phthalate esters can best be minimized by
avoiding contact with all plastic materials and checking all solvents and reagents for
phthalate contamination. Exhaustive cleanup of solvents, reagents and glassware may be
required to eliminate background phthalate ester contamination.

5.3 The presence of elemental sulfur will result in large peaks that interfere with the detection
of later eluting organochlorine pesticides. Method 3660 is suggested for removal of
sulfur.

5.4 Waxes, lipids, and other high molecular weight co-extractables can be removed by GPC.

6.0 EQUIPMENT/APPARATUS

6.1

6.2

Typist: LLR

Separatory funnel- 2 liter, with Teflon stopcock.

Glass funnel with sodium sulfate.

Page 4 of26
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6.3 Apparatus for grinding dry waste samples.

Soxhlet extractor - 40 mm ID, with 500 mL round bottom flask.

SWLO, INC. I AATS, INC. ,t.

Extraction of Pesticides by'SW846, 3000 Series Methods

• 6.4

: .'. ~.".

O-Series: SWL-OE-408
Rev. No.: 1.1 - 03/07/01

Drying column - 20 mm ID Pyrex® chromatographic column with Pyrex® glass wool at
bottom. '

NOTE: Fritted glass discs are difficult to dec.ontaminate after highly contaminated extracts have
bee passed through. Columns without frits may be purchased. Use a small pad of Pyrex® glass
wool to retain the adsorbent. Pre-wash the glass wool pad with 50 nil of acetone followed by 50
ml of elution solvent prior to packing the column with adsorbent.

6.5 Ultrasonic preparation - A hom type device equipped with a titanium tip, or a device that
will give equivalent performance, shall be used.

6.5.1 Ultrasonic Disrupter - The disrupter must have a minimum power wattage of 300
watts, with pulsing capability. A device designed to reduce the cavitation sound is
recommended. Follow the manufacturer's instructions for preparing the disrupter
for extraction of samples with low and medium/high concentration. .

6.5.2, Use a 3/4" hom for the low concentration method and a 1/8" tapered microtip
attached to a 1/2" hom for the medium/high concentration method.

6.6 Sonabox or equivalent- Recommended with above disrupters for decreasing cavitation
sound (Heat Systems - Ultrasonics, Inc., Model 432B or equivalent).

• 6.7 Apparatus for determining percent dry weight:

6.7.1 Oven - Drying.

6.7.2 Desiccator.

'.

6.7.3 Crucibles - Porcelain or disposable aluminum.

6.8 Pasteur glass pipettes - 1 mL, disposable.

, 6.9 Beakers - 400 mL.

6.10 Vacuum or pressure filtration apparatus.

6.10.1 Buchner funnel.

6.10.2 Filter paper - S&S #595 (size 18.5 cm) or equivalent.

6.11 Kudema-Danish (K-D) apparatus.

6.11.1 Concentrator tube - 10 mL, graduated (Kontes K-570050-1025 or equivalent). A
ground-glass stopper is used to prevent evaporation of extracts.

6.11.2 Evaporation flask - 500 mL (Kontes K-570001-500 or equivalent).- Attach to
concentrator tube with springs or clips.

6.11.3 Snyder column - Three ball macro (Kontes K-503000-0121 or equivalent).

Typist: LLR Page 5 of26
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6.11.4 Springs - ~ inch (Kontes K-662750 or equivalent).

6.12 Solvent vapor recovery system (Kontes K-545000-1006 or K547300-0000, Ace Glass •
6614-30, or equivalent).

6.13 Glass or paper thimble or glass wool - contaminant free.

6.14 Boiling chips - Solvent extracted and oven baked, approximately 10/40 mesh (silicon
carbide or equivalent).

6.15 Water bath - Heated, with concentric ring cover, capable of temperature control (±5°C).
The bath should be used in a hood.

6.16 Balance - Top loading, capable of accurately weighing to the nearest 0.01 g to 100g.

6.17 Vials - Glass, 2-mL capacity with Teflon lined screw caps or crimp tops.

6.18 Glass scintillation vials - 20 mL, with aluminum lined screw caps.

6.19 pH indicator paper - narrow range (pH range of 1-6 and 7-11).

6.20 Syringe - 1.0, 2.5, and 10.0 mL.

6.21 Graduated cylinder - 1 liter.

6.22 Spatula - Stainless steel or Teflon.

6.23 Glass funnel.

6.24 Continuous liquid-liquid extractor - Equipped with Teflon or glass connecting joints and
stopcocks requiring no lubrication (Kontes 584200-0000, 584500-0000, 583250-0000, or
equivalent).

. 6.25 Heating mantle - Rheostat controlled.

6.26 Erlenmeyer flask - 250 mL

6.27 Automated 8-place Glascol shaker or equivalent.

6.28 Turbovap extract concentrator.

6.29 Test tube rack.

6.30 Pyrex glass wool.

6.31 Volumetric flasks, Class A - 10 mL (optional).

7.0 REAGENTS

•

Typist: LLR

7.1 Reagent or pesticide grade chemicals shall be used in all tests. Unless otherwise
indicated, it is intended that all reagents shall confonn to specifications of the Committee
on Analytical Reagents of the American Chemical Society, where such specifications are •
available. Other grades may be used, provided it is first ascertained that the reagent is of
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7.2

7.3

7.4

7.5

7.6

7.7

7.8

Typist: LLR
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sufficiently high purity to pennit its use without lessening the accuracy of the
determination.

Organic-free reagent water. All references to water in this method refer to organic-free
reagent water.

Solvents and reagents: As appropriate for Method 351OC, 3520C, 3540C, 3550B,
3630C, 3640A, or 3660B: n-hexane, methylene chloride, acetone, methanol and
isooctane (2,2,4-trimethylpentane). All solvents should be pesticide quality or
equivalent, and each lot of solvent should be determined to be phthalate free.

Sodium sulfate (granular, anhydrous), Na2S04. Purify by heating at 400°C for 4 hours in
a shallow tray, or by.pre-cleaning the Na2S04 with methylene chloride. If the Na2S04 is
cleaned with methylene chloride, a method blank must be analyzed, demonstrating that
there is no interference from the Na2S04.

Sulfuric acid solution (1:1 v:v), H2S04. Slowly add 50mL of H2S04 (sp. Gr. 1.84) to
50mL of organic-free reagent water.

Sodium hydroxide solution, 10 N: (ACS) Dissolve 40 g NaOH in reagent water and
dilute to 100 mL.

All gases (i.e., carrier, auxiliary, etc.) should be at least high purity grade.

Standards preparation:

Prepare individual stock standard solutions in n-hexane or iso-octane at the following
concentrations every six months or sooner if the solution has degraded or concentrated
(Assign log numbers to each of the solutions and log them into the Standards Log Book;
see Standard Operating Procedure for "Standards Receipt, Traceability, and Preparation",
SWL-OP-202).

7.8.1 Stock Standard Solutions - Individual solutions are obtained from AccuStandard
or equivalent supplier at concentrations of 1000 ~g/mL in hexane.

7.8.1.1 Concentrated and certified standard mixtures can be obtained from
several sources. For example, Restek and Supelco supply the pesticide
mixtures. It is recommended that these be used for traceability
purposes. Stock standard solutions can then be diluted directly from
the concentrates.

7.8.1.2 The pesticides can be made in two solutions Individual A (INDA) and
Individual B (INDB), or in one solution which has all of the
compounds that are in the Individual A and Individual B mixes
(INDAB).

7.8.1.3 Stock standard solutions must be kept refrigerated at 4°C (±2°C) for
no longer than 6 months.

7.8.2 Calibration Standards - A minimum of five calibration standards for each
parameter of interest (except multi-components which use a single point
calibration at or below the PQL) should be prepared through dilution of the

Page 7 of26
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highest level standard with hexane or iso-octane. One of the concentrations
should be at or below the PQL. The remaining concentrations should bracket the •
expected range of concentrations found in real samples or should define the
working range of the GC/ECD. The components are diluted in hexane or iso-
octane. Concentrations are in ng/rnL.

7.8.2.1

7.8.2.2

Prepare solutions of the calibration standards for INDA and INDB or
INDAB at 5 concentration levels beginning at the quantitation limit
aild spanning the linear working range of the detector. See Tables 3
and 4 for the solution concentrations. See Table 5 for the extended
list of compounds. Multi-component standard concentrations may be
seen in Tables 6 and 7. Table 8 lists the performance evaluation
standard concentrations.

Calibration standards must be remade at least every six months, or
verified against new standards before use.

Table 3
Pesticide Calibration Standards

Individual Standard
"Mixture A

alpha-BHC
Heptachlor
gamma-BHC
Endosulfan I
Dieldrin
Endrin
4,4'-DDD
4,4'-DDT
Methoxychlor
Tetrachloro-m-xylene
Decachlorobiphenyl

Low Point Concentration
n2lmL (Levell)

3.75
3.75
3.75
3.75
7.5
7.5
7.5
7.5

37.5
3.75
7.5

•
Table 4

Prepare all solutions in hexane or isooctane. Keep stored at 4°C (±2°C) no longer than 6 months.
Typist LLR Page 8 of 26

Note:

Individual Standard
Mixture B

beta-BHC
delta-BHC
Aldrin
Heptachlor epoxide
alpha-Chlordane
gamma-Chlordane
4,4'-DDE
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Endosulfan II
Tetrachloro-m-xylene
Decachlorobiohenvl

Level 2 concentration =2 x Level 1
Level 4 concentration =8 x Level 1

Low Point Concentration
nwmL (Levell)

3.75
3.75
3.75
3.75
3.75
3.75
7.5
7.5
7.5
7.5
7.5

3.75
7.5

Level 3 concentration = 4 x Level 1
Level 5 concentration = 16 x Level 1 •



Low Point Concentration
D2/mL (Levell)•

SWLO, INC./ AATS, INC.
Extraction of Pesticides by SW846, 3000 Series Methods

Table 5
Individual Standard

Mixture AB
TCX
alpha-BHC
gamma-BHC (Lindane)
beta-BHC
delta-BHC
Heptachlor
Aldrin
Heptachlor Epoxide
gamma-Chlordane
alpha-Chlordane
Endosulfan I
4,4'-DDE
Dieldrin
Endrin
Endosulfan II
4,4'-DDD'
4,4'-DDT
Endrin Aldehyde
Methoxychlor
Endosulfan Sulfate
Endrin Ketone
DCB

3.75
3.75
3.75
3.75
3.75
3.75
3.75
3.75
3.75
3.75
3.75
7.5
7.5
7.5
7.5
7.5
7.5
7.5

37.5
7.5
7.5

3.75

O-Series: SWL-OE-408
Rev. No.: 1.1 - 03/07/01

Table 6

•
Extended List Mixture

Chlorobenzilate
DBCP
DialIate
Hexachlorobenzene
Hexachlorocyclopentadiene
Isodrin

Low Point Concentration
ng/mL (Level 1)

37.5
TBD
72.5
TBD
TBD
3.75

TBD = to be determined

Note: Level 2 concentration =2 x Level 1
Level 4 concentration = 8 x Level 1

Level 3 concentration =4 x Level 1
Level 5 concentration = 16 x Level 1

Prepare all solutions in hexane or isooctane. Keep stored at 4°C (±2°C) no longer than 6 months.

Prepare all solutions in hexane or isooctane. Keep stored at.4°C (±2°C) no longer than 6 months.

Level 3 concentration = 4 x Level 1
Level 5 concentration = 16 x Level 1

Level 2 concentration =2 x Level 1
Level 4 concentration = 8 x Level 1

Toxa hene 250

Table 7
Multi-response calibration standards - Low Point Concentration ng/mL (Levell)

TOX Low Point Concentration n /mL Levell

• Typist LLR Page 9 of26
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Technical Chlordane 10.0

Multi-response calibration standards - Low Point Concentration ng/mL (Levell)
T.CHLOR Low Point Concentration n ImL Level 1

Table 8

SWLO, INC. 1AATS, INC.
Extraction of Pesticides by SW846, 3000 Series Methods

, .J

Note: Level 2 concentration = 2 x Level 1 Level 3 concentration = 4 x Level 1
Note: Level 4 concentration =8 x Level 1 Level 5 concentration =16 x Level 1

Prepare all solutions in hexane or isooctane. Keep stored at 4°C (±2°C) no longer than 6 months.

Table 9
Performance Evaluation Mixture (ng/mL)

Performance Evaluation Mixture (PEM) - prepare the PEM in hexane or isooctane at the concentration
levels listed below. The PEM must be prepared every six months or more often if the solution has
degraded or concentrated.

.~

gamma-BHC
alpha-BHC
beta-BHC
4,4'-DDT
Endrin
Methoxychlor
Tetrachloro-m-xylene
Decachlorobiphenvl

10.0
10.0
10.0
100.0
50.0

250.0
20.0
20.0

•
7.8.3 Spiking Solutions:

7.8.3.1 Surrogate Solution

The surrogates, Tetrachloro-m-xylene and Decachlorobiphenyl, are
added to all standards, samples, matrix spikes, and blanks.. Prepare a
surrogate spiking solution of 0.2 ~g/mL of each of the two
compounds in acetone or methanol. The solution should be checked
frequently for stability. The solution must be replaced after six
months, or sooner, if comparison with quality control check samples
indicates a problem.

Caution: Analysts must allow all spiking solutions to equilibrate to
room temperature before use.

7.8.3.2 Pesticide Matrix Spiking Solution

Prepare a spiking solution in methanol (acetone produces interfering
aldol-condensation products) that contains the pesticides in the
concentrations specified in Table 9.

•
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ANALYTE Concentration (1l~/mL)

Aldrin 0.25
Alpha-BHC 0.25
Beta-BHC 0.25
Delta-BHC 0.25
Gamma-BHC 0.25
alpha-Chlordane _. 0.25
gamma-Chlordane 0.25
4,4'-DDD 0.25
4,4'-DDE 0.25
4,4'-DDT 0.25
Dieldrin 0.25
Endosulfan I - - -- 0.25
Endosulfan II 0.25
Endosulfan Sulfate 0.25
Endrin 0.25
Endrin Aldehyde 0.25
Endrin Ketone 0.25
Heptachlor 0.25
Heptachlor Epoxide 0.25
4,4' -Methoxychlor 1.0

Extended List Compounds:
Chlorobenzilate 1.0
DBCP TED
Diallate 2.0
Hexachlorobenzene TBD
Hexachlorocyclopentadiene TED
Isodrin 0.25

Table 9
Matrix Spiking Solution (llg/mL)

The solution must be prepared every six months or
sooner if the solution has degraded or concentrated.

•

•

SWLO, INC. / AATS, INC.
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7.8.3.2.2

O-Series: SWL-OE-408
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7.8.3.3 Florisil Cartridge Check Solution

7.8.3.3.1 Florisil cleanup is not performed as a routine, but clients
may occasionally request its use. Before use, pesticide
recoveries are verified through use of the following
check solution. Table 10 displays the check solution
components and concentrations.

• Typist LLR

Table 10
Florisil Check Solution (llg/mL)

Analyte Concentration (1l2/mL)
2,4,5-Trichlorophenol 0.10
Alpha-SHC 0.02
Gamma-BHC 0.02
4,4'-DDD 0.04
4,4'-DDT 0.04
Dieldrin 0.04
Endosulfan I 0.04
Endrin 0.04
Heptachlor 0.02
4,4' -Methoxychlor 0.2
TCX 0.02
DCB 0.04
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7.8.3.3.2 The check solution should exhibit 80 - 120% recovery of
the pesticides and less than 5% recovery of 2,4,5-TCP.

7.8.3.3.3 Store all standard solutions in amber glass bottles or vials .
with a Teflon-lined screw cap at 4°C (±2°C) and protect
from light.

SWLO, INC. / AATS, INC.
Extraction of Pesticides by SW846, 3000 Series Methods

O-Series: SWL-OE-408
Rev. No.: 1.1 - 03/07/01

•
8.0 PROCEDURE

8.1 Extraction Procedure

8.1.1 Upon receiving a copy of the LIMS (Laboratory Information Management
System) sample log, the samples are retrieved from storage and logged out for
extraction by the technician according to the chain-of-custody procedure.

8.1.2 The technician now initiates the automated extraction logsheet (See Attachment 1
for Extraction Log example). The pertinent extraction information is keyed into
the Extraction Laboratory Database, which is updated as the extraction procedure
progresses.

8.1.3 After the samples are extracted and are ready for departmental transfer, the
database-generated extraction log is reviewed and submitted with the sample
extracts to the appropriate laboratory for analysis.

8.1.4 Aqueous Sample Procedure: Aqueous samples may be extracted by the
Separatory Funnel method or the Continuous Liquid-Liquid method, depending. •
on the nature and number of the samples. Method 3520C does not recommend
Continuous Liquid-Liquid extraction for pesticide samples. Organochlorine
pesticides may be dechlorintated by continuous liquid-liquid extraction, thus the
Separatory Funnel method is preferred. Continuous Liquid-Liquid extraction may
be required if: I) Emulsions prevent extraction by Separatory Funnel, or 2)
Sample Holding times will be missed due to overcapacity of samples in-house. If
the Continuous Liquid-Liquid method is used, then all spiking solutions must be
made in methanol to prevent aldol-condensation products, which interfere with
analyses.

Typist: LLR

8.1.4.1 Separatory Funnel Extraction (Method 3510C):

8.1.4.1.1 This method is applicable to the isolation and concentration
of water-insoluble and slightly water-soluble organics in
preparation for a variety of chromatographic procedures.

8.1.4.1.1.1 Using a I liter graduated cylinder, measure
I liter (nominal) of sample and
quantitatively transfer it to the separatory
funnel. Rinse the graduated cylinder with
methylene cWoride and pour into the
separatory funnel. If high concentrations
are anticipated, a smaller volume may be •
used and then diluted with organic-free
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reagent water to 1 liter. The pH of the
sample is taken at this time. Pour
approximately 10mLs of sample into a
scintillation vial, read value, and record in
the Extraction Log. Add 1.0 mL of the
surrogate standard to all samples, spikes,
and blanks and mix well. For the sample in
each analytical batch selected for spiking,
add 1.0 mL of the matrix-spiking standard.
and mix well.

:

After spiking, adjust the pH between 5 and
9, if necessary, using 1: 1 sulfuric acid or 10
N sodium hydroxide.

Add 60 mL of methylene chloride to the
separatory funnel.

Seal and shake the separatory funnel
vigorously for 1-2 minutes with periodic
venting to release excess pressure. This
process can be performed manually or by an
automated 8-place Glascol shaker.

NOTE: Methylene chloride creates excessive
pressure very rapidly; therefore, initial venting
should be done immediately after the separatory
funnel has been sealed and shaken once. The
separatory funnel should be vented into a hood
to prevent unnecessary exposure of the analyst
to solvent vapors.

8.1.4.1.1.6 Repeat the extraction two more times using
fresh portions of solvent (Sections

Page 13 of26• Typist: LLR

8.1.4.1.1.5 Allow the organic layer to separate from the
water phase for a minimum of 10 minutes.
If the emulsion interface between layers is
more than one-third the size of the solvent
layer, filtration of the emulsion through
glass wool, centrifugation, or other physical
methods may be required. Collect the
solvent extract in an Erlenmeyer flask. If
the emulsion cannot be broken (recovery of
< 80% of the methylene chloride, corrected
for the water solubility of methylene
chloride), transfer the sample, solvent, and
emulsion into the extraction chamber of a
continuous extractor and proceed as
described in Method 3520C, Continuous
Liquid-Liquid Extraction.



8.1.4.1.1.7 Assemble a Kudema-Danish (K-D)
concentrator (if necessary) by attaching a
10mL concentrator tube to a 500mL
evaporation flask.

SWLO, INC. 1AATS, INC.
Extraction of Pesticides by SW846, 3000 Series Methods

O-Series: SWL-OE-408
Rev. No.: 1.1 - 03/07/01

8.1.4.1.1.3-8.1.4.1.1.5). Combine the three
solvent extracts. •

8.1.4.1.1.8 Dry the extract by passing it through a
funnel containing about 100 g of anhydrous
sodium sulfate. Collect the dried extract in a
K-D concentrator. Rinse the Erlenmeyer
flask, which contained the solvent extract, .
with 20-30 mL of methylene chloride and
add it to the column to complete the
quantitative transfer.

"--,

8.1.4.1.1.9 Add one or two clean boiling chips to the
flask and attach a three-ball Snyder column.
Prewet the Snyder column by adding about
I mL of methylene chloride to the top of the
column. Place the K-Dapparatus on a hot
water bath (60-65°C) so that the
concentrator tube is partially immersed in
the hot w:ater and the entire lower rounded
surface of the flask is bathed. AdjusUhe
vertical position of the apparatus and the
water temperature as required to complete
the concentration in 45-60 minutes. At the
proper rate of distillation the balls of the
column will actively chatter, but the
chambers will not flood. When the apparent
volume of liquid reaches 10-15mL, allow to
cool for approximately 10 minutes.

•

Typist LLR

8.1.4.1.1.10 Rinse the Snyder column into the sample
extract, and transfer the extract to a
scintillation vial. If the water bath is not to
be used, exchange the extract using the
nitrogen blowdown apparatus as noted in
Section 8.1.4.4.1. If exchange is performed
at the water bath, concentrate the extracts to
the final volume according to section
8.1.4.4.2.

8.1.4.1.1.11 If sulfur crystals are a problem, proceed to
Method 3660 for cleanup. The extract
should be adjusted to 10.0 mL with hexane. •
If OPC is used, concentrate the final extract
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8.1.4.1.1.12 The extract obtained may now be analyzed
for analyte content using GC/ECD analysis.
Transfer the extract to a vial with a Teflon
lined screw-cap or crimp top, and label
appropriately.

Continuous Liquid-Liquid Extraction (Method 3520C):

8.1.4.2.1 Using a I-liter graduated cylinder, measure out 1 liter
(nomina,l) of sample and quantitatively transfer it to the
contiimous extractor. Rinse the graduated cylinder with
methylene chloride and pour into the continuous extractor.
Ifhigh concentrations are anticipated, a smaller volume
may be used and then diluted with organic-free reagent
water to 1 liter. It is recommended that ifhigh analyte
concentrations are anticipated, samples should be collected
in smaller sample bottles and the whole sample used. The
pH of the sample is taken at this time. Pour approximately
lOmLs of sample into a scintillation vial, read value, and
record in the Extraction Log. Pipette 1.0 mL of the
surrogate standard spiking solution into each sample into
the extractor and mix well. For the sample in each
analytical batch selected for spiking, add 1.0 mL of the
matrix-spiking standard and mix well.

•

•

SWLO, INC~ 1AATS, INC.
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to a volume of 5.0 mL to account for the
half lost on GPC.

• Typist: LLR

8.1.4.3

8.1.4.2.2 Add 250 mL of methylene chloride to the liquid-liquid
extractor and 200 mL to the distilling flask. Add several
boiling chips to the flask.

8.1.4.2.3 Add sufficient water to the extractor to ensure proper
operation and extract for 18 to 24 hours.

8.1.4.2.4 Allow to cool, then detach the boiling flask. Dry the
extract using the technique referred to in Sections
8.1.4.1.1.8.

8.1.4.2.5 Perform concentration using the Kudema-Danish (K-D)
Technique (Section 8.1.4.3) or Turbovap (proceed
according to manufacturer's instructions). Concentrate, if
necessary, by following the appropriate steps in Sections
8.1.4.4 through 8.1.4.5.

K-D Technique:

8.1.4.3.1 Assemble a Kudema-Danish (K-D) concentrator by
attaching a 10-mL concentrator tube to a 500-mL
evaporation flask. Dry the extract by passing it through a
glass funnel lined with filter paper and filled with
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anhydrous sodium sulfate. Collect the dried extract in a K
D concentrator. Rinse the flask that contained the solvent
extract with 20-30 mL of methylene chloride and add it to
the column to complete the quantitative transfer.

SWLO, INC. 1AATS, INC.
Extraction of Pesticides by SW846, 3000 Series Methods

O-Series: SWL-OE-408
Rev. No.: 1.1 - 03/07/01

•

8.1.4.4

8.1.4.3.2 Add one or two clean boiling chips to the flask and attach
a three-ball Snyder column. Prewet the Snyder column by
adding about 1 mL of methylene chloride to the top of the
column. Place the K-D apparatus on a hot water bath (15
20°C above the boiling point of the solvent) so that the
concentrator tube is partially immersed in the hot water
and the entire lower rounded surface of the flask is bathed.
Adjust the vertical position of the apparatus and the water
temperature, as required, to complete the concentration in
45-60 minutes. At the proper rate of distillation the balls
of the column will actively chatter, but the chambers will
not flood. When the apparent volume of liquid reaches lO
15 mL, remove the K-D apparatus from the water bath and
allow it to drain and cool for at least 10 minutes. Remove
the Snyder column and rinse the flask and its lower joints
into the concentrator tube with 1-2 mL of extraction
solvent.

8.1.4.3.3 Solvent exchange may be performed at the nitrogen
blowdown or at the hot water bath. If exchange is to be •
performed at the hot-water bath, momentarily remove the
Snyder column, add 50 mL of the exchange solvent
(hexane), a new boiling chip, and reattach the Snyder
column. Concentrate the extract, raising the temperature
of the water bath, if necessary, to maintain proper
distillation.

8.1.4.4.4 Remove the Snyder column and rinse the flask and its
lower joints into the concentrator tube with 1-2 mL
exchange solvent (hexane). The extract is then adjusted to
a 10.0mL final volume in hexane. Final volumes as low as
1.0mL may be used to achieve lower detection limits, if
necessary. Concentration may also be accomplished by
the techniques outlined in Sections 8.1.4.4 through 8.1.4.5.

Concentration:

Typist: LLR

Concentration is accomplished by nitrogen blowdown technique and
is used to adjust the extract to the final volume required. Solvent
exchange is generally performed using the nitrogen blowdown
apparatus.

8.1.4.4.1 Nitrogen Blowdown Technique for Solvent Exchange

Page 16 of26
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8.1.4.4.1.1 Place the scintillation vial under the
nitrogen stream and evaporate the solvent
volume to a final volume of2.0 mL using a
gentle stream of clean, dry nitrogen (filtered

. through a column of activated carbon).

CAUTION: Plastic tubing must not be
used between the carbon trap and the
sample, since it may introduce interferences.

•

.;- . ~..:

SWLO;INC. 1AATS, INC. .
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8.1.4.5

•

•
Typist: LLR

8.1.4.4.1.2 Add 10 mL of hexane to the extract and
reduce the volume to 2 mL.

8.1.4.4.1.3 Transfer the extract into a 12-mL VOA vial,
rinsing the vial with hexane to ensure
quantitative transfer, and bring to the
desired final volume of 10.0 mL. The
extract is brought to a final volume of 5.0
mL if GPC was performed to account for
the ~ that was not recovered from the GPC
apparatus.

8.1.4.4.2 Nitrogen Blowdown Technique for Concentration if
exchange is performed at the hot water bath.

Place the scintillation vial under the nitrogen stream and
evaporate the solvent volume to a final volume of 10.0 mL
using a gentle stream of clean, dry nitrogen (filtered
through a column of activated carbon). The extract is
brought to a final volume of 5.0 mL if OPC was .
performed to account for the ~ that was not recovered
from the GPC apparatus.

CAUTION: Plastic tubing must not be used between the
carbon trap and the sample, since it may introduce
interferences.

The extract may now be analyzed for the target analytes. If analysis
of the extract will not be performed immediately, store the Teflon
capped VOA vial at 4°C (±2°C) refrigerated. If the extract will be
stored longer than 2 days it should be transferred to a vial with Teflon
lined screw-caps or crimp tops, and labeled appropriately.

8.1.5 Solid Sample Procedure:

Solid samples may be extracted based on method 3550B, Ultrasonic Extraction,
or method 3540C, Soxhlet extraction (The Soxhlet extraction process is only used
upon client request or in special instances). The ultrasonic procedure is divided
into two sections, pased on the expected concentration of organics in the sample.
The low concentration method (individual organic components of:5: 20 mg/lcg)
uses a larger sample size and a more rigorous extraction procedure (lower
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concentrations are more difficult to extract). The medium/high concentration
method (individual organic components of> 20 mg/kg) is much simpler and •/

# therefore faster. It is highly recommended that the extracts be cleaned up prior to
- -

analysis.

8.1.5.1 Sample Handling:

8.1.5.1.1 Sediment/soil samples - Decant and discard any water layer
on a sediment sample. Mix sample thorougWy, especially
composited samples. Discard any foreign objects such as
sticks, leaves, and rocks.

8.1.5.1.2 Determine the dry weight of the sample remaining after
decanting. Measurement of soil pH is required.

8.1.5.1.3 Waste samples - Samples consisting of multiphases must be
prepared by the phase separation method in Chapter Two of
SW-846 before extraction. This procedure is for solids
only.

8.1.5.1.4 Dry waste samples amenable to grinding; grind' or
otherwise subdivide the waste.

8.1.5.1.5 Gummy, fibrous or oily materials not amenable to grinding
should be cut, shredded, or otherwise broken up to allow
mixing, and maximum exposure of the sample surfaces for •-~}
extraction. The professional judgment of the analyst is
required for handling of these difficult matrices. The
addition of anhydrous sodium sulfate to the sample (1 :1)
may make the mixture amenable to grinding.

8.1.5.1.6 Determination of percent moisture: weigh out a portion of
sample for this determination at the same time as the .
portion used for analytical determination.

WARNING: The drying oven should be contained in a
hood or vented. Significant laboratory contamination may
result from drying a heavily contaminated hazardous waste
sample. However, samples known or suspected to contain
significant concentrations of toxic, flammable, or explosive
constituents should not be over-dried because of concerns
for personal safety. Laboratory discretion is advised. It
may be prudent to delay oven-drying of the weighed-out
portion until other analytical results are available.

8.1.5.2 Low concentrations of organics and pesticides (::S; 20 mg/kg; Method
3550B):

8.1.5.2.1 The following step. should be performed rapidly to avoid •loss of the ;more volatile extractables. Weigh
approximately 30g of sample into a 400mL beaker.
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Record the weight to the nearest O.lg (DO NOT TARGET
WEIGHTS). Nonporous or wet samples (gummy or clay

. type) that do not have a free flowing sandy texture must be
mixed with approximately 60g of anhydrous sodium
sulfate, using a spatula. After addition of sodium sulfate,
the sample should be free flowing. Add 1.0mL of
pesticide surrogate standards to all samples, spikes,
standards, and blanks. For the sample in each analytical
batch selected for spiking, add 1.0mL of the pesticide
matrix-spiking standard. Immediately add 100mL of 1: 1
methylene chloride/acetone.

•

~ -:. i ' ..
- '.-. \.1:
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8.1.5.2.4 Decant the extract and filter it through S&S 595 size 18.5
cm filter paper (or equivalent) in a glass funnel filled with
sodium sulfate, if needed.

8.1.5.2.7 Add one or two clean boiling chips to the flask and attach a
three-ball Snyder column. Prewet the Snyder column by
adding about ImL of methylene chloride to the top of the
column. Place the K-D apparatus on a hot water bath (60-
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8.1.5.2.5 Repeat the extraction two or more times with two
additional 1OOmL portions of solvent. Decant off the
solvent after each ultrasonic extraction. On the final
ultrasonic extraction, pour the entire sample into the
Buchner funnel and rinse with extraction solvent. Apply a
vacuum to the filtration flask, and collect the solvent
extract. Continue filtration until all visible solvent is
removed from the funnel, but do not attempt to completely
dry the sample, as the continued application of a vacuum
may result in the loss of some analytes. Alternatively, if
centrifugation is used, transfer the entire sample to the
centrifuge bottle. Centrifuge at low speed, and then decant
the solvent from the bottle.

8.1.5.2.6 Assemble a Kuderna-Danish (K-D) concentrator by
attaching a 10mL concentrator tube to a 500mL evaporator
flask. Transfer filtered extract to a 500mL evaporator
flask and proceed to the next section.

•

• Typist LLR

8.1.5.2.2

8.1.5.2.3

Place the bottom surface of the tip of the disrupter hom
about ~ inch below the surface of the solvent, but above
the sediment layer. Be sure that the hom is properly tuned
according the manufacturer's instructions.

Extract ultrasonically for 3 minutes, with output control
knob set at 10 (full power) and with mode switch on Pulse
(pulsing energy rather than continuous energy) and
percent-duty cycle knob set at 50% (energy on 50% oftime
and off 50% of time). Do not use microtip probe.
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75°C) so that the concentrator tube is partially· immersed in
the hot water and the entire lower rounded surface of the •
flask is bathed with hot vapor. Adjust the vertical position
of the apparatus and the water temperature as required to
complete the concentration in 45-60 minutes. At the proper
rate of distillation the balls of the column will ?ctively

. chatter, but the chambers will not flood .. When the
apparent volume of liquid reaches I0-15mL, remove the K
D apparatus from the water bath and allow it to drain and
cool for at least 10 minutes.

8.1.5.2.8 Rinse and remove the Snyder column, and transfer the
extract to a scintillation vial. Exchange (if necessary) and.
concentrate the extract, using the appropriate nitrogen
blowdown technique as outlined in Sections 8.1.4.4 through
8.1.4.5.

Typist LLR

8.1.5.3

8.1.5.2.9 If sulfur crystals are a problem, proceed to Method 3660
for cleanup. The extract should then be adjusted to 10.0
mL with hexane. If GPC is used, concentrate the final
extract to a volume of 5.0 mL to account for the half lost on
GPc.

8.1.5.2.10 The extract obtained may now be analyzed for analyte
content using GCIECD analysis. Transfer the extract to a
vial with Teflon lined screw caps or crimp the top, and
label appropriately. ---

Medium/high concentration pesticide/PCBmethod (individual
organic components of> 20 mg/kg):

8.1.5.3.1 Transfer approximately 2g (record weight to the nearest
O.lg) of sample to a 20mL vial. Wipe the mouth of the vial
with a tissue to remove any sample material. Record the
exact weight of sample taken. Cap the vial before
proceeding with the next sample to avoid any cross
contamination.

8.1.5.3.2 Add 2g of anhydrous sodium sulfate to sample in the 20mL
vial and mix well.

8.1.5.3.3 Surrogate standards are added to all samples, spikes, and.
Add 1.0mL of pesticide surrogate spiking solution to
sample mixture. For the sample in each analytical batch
selected for spiking, add 1.0mL of the pesticide matrix
spiking standard.

8.1.5.3.4 b;nmediately add whatever volume of solvent is necessary
to bring the final volume to 10.OmL considering the added
volume of surrogates and matrix spikes. bisrupt the
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sample with the 1/8 inch tapered microtip ultrasonic probe
for 2 minutes at output control setting 5 and with mode
switch on pulse and percent duty cycle at 50%. The
extraction solvent for organochlorine pesticides is hexane.•

SWLO, INC./ AATS, INC.
Extraction of Pesticides by SW846, 3000 Series Methods

O-Series: SWL-OE-408
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8.1.5.3.5 Loosely pack disposable Pasteur pipettes with 2 to 3cm
Pyrex glass wool plugs. Filter the extract through the glass
wool and collect 5.0mL in a concentrator tube if further
concentration is required. See previous section for details
on extract concentration.

-.. _... -

•
Typist LLR

8.1.5.4

8.1.5.3.6 The extract is ready for cleanup or analysis, depending on
the extent of interfering co-extractives.

Soxhlet Extraction (Method 3540C):

8.1.5.4.1 Immediately after weighing the sample for extraction,
weigh 5-lOg of the sample into a disposable aluminum
weighing boat. Determine the % moisture of the sample,
by drying at 103°C (±2°C) for a predetermined amount of
time or over night. Allow to cool before weighing. See
Section 9.0, "Calculations" for calculation of percent
moisture.

8.1.5.4.2 Blend 30g of the solid sample with 30g of anhydrous
sodium sulfate and place in an extraction thimble. The
extraction thimble must drain freely for the duration of the
extraction period., A glass wool plug above and below the
sample in the Soxhlet extractor is an acceptable alternative
for the thimble. Add 1.0mL of the surrogate standard
spiking solution onto the sample. For the sample in each
analytical batch selected for spiking, add 1.0mL of the
matrix-spiking·standard.

8.1.5.4.3 Place approximately 400mL ofthe extraction solvent
'(methylene chloride: acetone, 1:1 v/v) into a 500mL round
bottom flask containing one or two clean boiling chips.

Attach the flask to the extractor and extract the sample for
18 hours at 4-6 cycles/hr.

8.1.5.4.4 Allow the extract to cool after the extraction is complete.

8.1.5.4.5 Perform concentration (if necessary) using the Kuderna
Damsh (K-D) Technique (Section 8.1.4.3) or Turbovap
(proceed according to manufacturer's instructions). See
Sections 8.1.4.4 through 8.1.4.5 for exchange and/or
extract concentration.
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8.1.5.5 Waste Dilution
,.

8.1.5.5.1 This method describes a solvent dilution of a non-aqueous •waste sample prior to cleanup and/or analysis. It is
designed for wastes that may contain organic chemicals at
a concentration greater than 20,000 mglKg and that are
soluble in the dilution solvent.

8~1.5.5.2 Samples consisting of multiphases must be prepared by the
phase separation method before extraction.

8.1.5.5.3 The sample dilution may be performed in a 10-mL
volumetric flask. If disposable glassware is preferred, the
20-mL scintillation vial may be calibrated for use. Pipette
10.0 mL of extraction solvent into the scintillation vial and
mark the bottom of the meniscus. Discard this solvent.

8.1.5.5.4 Transfer approximately 1 g of each phase of the sample to
separate 20mL vials or 10-mL volumetric flasks (record
weight to the nearest 0.1 g). Wipe the mouth of the vial
with a tissue to remove any sample material. Cap the vial
before proceeding with the next sample to avoid any cross-
contamination.

8.1.5.5.5 Add 2.0mL surrogate spiking solution to all samples and
blanks. For the sample in each analytical batch selected for •spiking, add 2.0mL of the matrix-spiking standard.

8.1.5.5~6 Immediately dilute to 10mL with the methylene chloride.

8.1.5.5.7 Add 2.0g of anhydrous sodium sulfate to the sample.

8.1.5~5.8 Cap and shake the sample for 2min.

8.1.5.5.9 Loosely pack disposable Pasteur pipettes with 2-3cm glass
wool plugs. Filter the extract through the glass wool and
collect 5mL of the extract in a tube or vial.

8.1.5.5.10 The extract is exchanged to hexane and is then ready for
- cleanup or analysis, depending on the extent of interfering

co-extractives.

8.1.5.5.11 Any reagent blanks and matrix spike samples must be
subjected to exactly the same analytical procedures as those
used on actual samples.

9.0 CALCULATIONS

Not applicable.

•
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10.0 QUALITY ASSURANCEIQUALITY CONTROL

10.1 Refer to Chapter One of SW-846 for specific quality control (QC) procedures. Quality
control to validate sample extraction i~ covered in Method 3500 and in the extraction
method utilized. If extract cleanup was performed, follow the QC in Method 3600 and in
the specific cleanup method.

10.2 Calculate surrogate standard recovery on-all samples, blanks, and spikes. Determine if
the recovery is within limits established. Ifrecovery is not within limits, the following
are required:

•
SWLO, INC. 1AATS, INC.
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•

••

10.2.1 Check to be sure there are no errors in calculations and surrogate solutions. Also,
check instrument performanc"e.

10.2.2 Recalculate the data and/or reanalyze the extract if any of the above checks reveal
a problem.

10.2.3 If both method blank surrogate recoveries are outside of control limits, reanalyze
the sample to rule out instrument problems. Re-extract and reanalyze the samples
if none of the above are a problem.

10.3 If greater than 50% of the spike recoveries are outside of laboratory control limits in' both
the LCS and LCSD or any spike recovery is below 10%, the LCSILCSD and associated
samples must be re-extracted and reanalyzed. If out-of-:control analytes are out high and
those analytes are not present in the samples, then no corrective action is required.
Control limits will be those annually updated from in-house generated data. See "Blue
Book" for SWLO's current control limits.

10.4 If spike recoveries in the MSIMSD are outside of control limits but the combined
LCSILCSD are within control limits, the poor MSIMSD recoveries may be attributed to
matrix effect. If both LCSILCSD and MSIMSD have greater than 50% of the spiked
compounds outside of control limits, the samples and associated QC must be re-extracted
and reanalyzed. Control limits will be those annually updated from in-house generated
data. See "Blue Book" for SWLO's current control limits.

11.0 WASTE DISPOSAL 1POLLUTION PREVENTION

See Standard Operating Procedure SWL-GA-114, "Hazardous Waste Management Plan."

12.0 METHOD PERFORMANCE

12.1 The MDL concentrations are updated annually and are obtained using organic-free
reagent water and sandy loam soil. MDL results are maintained in SWLO's "Red book"
by the QA Department. Details for determining MDLs are given in Chapter One ofSW
846 and the SOP for the "Definition and Determination ofDetection Limits", SWL-GA
113. The MDL actually achievable in a given analysis will vary depending on .detector
response characteristics, irreducible noise from instrument electronics, and matrix effects.
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12.2 The accuracy and precision obtainable following this method will be determined by the
sample matrix, sample preparation technique, optional cleanup techniques, and
calibration procedures used.

SWLO, INC. / AATS, INC.
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•12.3 The laboratory should maintain control charts of LCS, MS, and MSD recoveries and
relative percent deviations between MS and MSD recovery for accuracy and precision
data. Surrogate recovery is also plotted. The control charts are monitored monthly for·
LCS and quarterly for MS and are maintained on file in the laboratory. Control limits are
updated on an annual basis (See SOP "Control Charts", SWL-GA-112 for more details).
See "Blue Book" for SWLO's most current control limits.

-
12.4 Examples of the separations on a pesticide column are shown in Attachments 2-5. QLs

are calculated by multiplying the MDL value for an analyte by a number ranging from 5
10. The QL will, in no instance, be less than the MDL. See "Red Book" for SWLO's
QLs.
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14;0 DEFINITIONS

N/A: not applicable

MSDS: Material Safety Data Sheet: Information provided by commercial vendors for
the chemical products prepared by their company. The information on the
MSDS includes but is not limited to composition, physical properties, hazard
identification, first aid measures, emergency cleanup and/or response,
exposure, and storage.

SDG: The Sample Delivery Group; a unit within a single case that is used to
identify a group of samples for delivery. A SDG is a group of 20 or fewer
field samples within a case, received over a period of up to 14 calendar days
(7 calendar days for 14-day turns). Data from all samples in a SDG are due
concurrently.

• 15.0· ATTACHMENTS

Attachment 1: Sample Extraction Log
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SWLO, INC. 1AATS, INC.
Preparation of Nitroaromatics and Nitramines by HPLC and
Nitroglycerin by HPLC SW846 Method 8332.

• 1.0 SCOPE AND APPLICATION

O-Series: SWL-OE-4I0

Rev. No.: 2.0 - 03/06/01

•

1.1 This method is used to detennine the concentration of the following explosive residues
and nitroglycerin in water, soil, or sediment. Test codes encompassed by this method
includes GC200, GC201, GC202, GC218·, and GC299. The method can be used to
detennine analyte concentrations in the .parts per billion (Ppb) range.

Table 1
COMPOUND ABBR. CAS Number

Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine HMX 2691-41-0
Hexahydro-l,3 ,5-trinitro-l,3 ,5-triazine RDX 121-82-4
1,3,5-Trinitrobenzene TNB 99-35-4
1,3-Dinitrobenzene DNB 99-65-4-0
Methyl-2,4,6-trinitrophenylnitramine Tetryl 479-45-8
Nitrobenzene NB 98-95-3
2,4,6-Trinitrotoluene TNT 18-96-7
4-amino-2,6-dinitroto}uene 4ADNT 1946-51-0
2-amino-4,6-dinitrotoluene

,
2ADNT 35572-78-2

2,6-Dinitrotoluene 26DNT 606-20-2
2,4-Dinitrotoluene 24DNT 121-14-2
0-Nitrotoluene 2NT 88-72-2
p-Nitrotoluene 4NT 99-99-0
m-Nitrotoluene 3NT 99-08-1

SURROGATE
3,4-Dinitrotouene 34DNT 610-39-9
* Chemical Abstracts Service Registry number

Table 2
Extended Tar et List

COMPOUND ABBR. CAS Number
.Pentae britol tetranitrate PETN 75-11-5

NOTE: See Section 8.1 for required modifications to chromatographic conditions.

• Typist LLR

1.2

1.3

1.4

1.5

1.6

This SOP is based on SW846, Update III, Dec. 1997 method 8330, Rev. 0, Sept. 1994
with no modifications.

All of these compounds are used in the manufacturing of explosives or are the
degradation products of compounds used for that purpose. When making stock solutions
for calibration, treat each compound as if it were extremely explosive.

The practiclll quantitation limits (PQLs) of target analytes are presented in Table 3. The
PQLs are based on the low point (LI) in the initial calibration represented in Table 4, the
amount of sample extracted, and the volume of the extract.

This method is restricted to use by or under the supervision of analysts experienced in the
use of HPLC, skilled in the interpretation of chromatograms, and experienced in handling
explosive materials. Each analyst must demonstrate the ability to generate acceptable
results with this method.

Method Detection Limits (MDLs) are generated according to SWL-GA-I13 (see "Red
Book" for current MDLs.)
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SWLO, INC. / AATS, INC.
Preparation of Nitroaromatics and Nitramines by HPLC and
Nitroglycerin by HPLC SW846 Method 8332

Table 3
Practical Quantitation Limits

O-Series: SWL-OE-410

Rev. No.: 2.0 - 03/06/01

•
Low Level Water High Level Water Soil

Compound (u2IL) (ue:lL) (ue:IKe:)

HMX 0.65 100 500
RDX 0.65 100 500
TNB . 0.65 100 500
DNB 0.65 100 500
TETRYL 0.65 100 500
NB 0.65 100 500
TNT 0.65 --. - 100 500
24DNT 0.65 100 500
26DNT 0.65 100 500
2NT 0.65 100 500
3NT 0.65 100. 500
4NT 0.65 100 500
2ADNT 0.65 100 500
4ADNT 0.65 100 500

Table 4 .
Calibration Standards (J.l~/L)

Compound I LI I L2 I L3 I L4 I L5

HMX 0.05 0.2 0.8 3.2 12.8
RDX 0.05 0.2 0.8 3.2 12.8
TNB 0.05 0.2 0.8 3.2 12.8
DNB 0.05 0.2 0.8 3.2 12.8
TETRYL

I

0.05 0.2 0.8 3.2 12.8
NB' 0.05 0.2 0.8 3.2 12.8
TNT 0.05 0.2 0.8 3.2 12.8 .
4ADNT 0.05 0.2 0.8 3.2 12.8
2ADNT 0.05 0.2 0.8 3.2 12.8
26DNT 0.05 0.2 0.8 3.2 12.8
24DNT 0.05 0.2 0.8 3.2 12.8
2NT 0.05 0.2 0.8 3.2 12.8
4NT 0.05 0.2 0.8 3.2 12.8
3NT 0.05 0.2 0.8 3.2 12.8
34DNT (S) 0.05 0.2 0.8 3.2 12.8

•

Compound

Nitroglycerin
1,2-DNB (Surrogate)

Table 5
Calibration Standards (ugIL)

I CAS # I Ll I L2 I
55-63-0 0.0500 0.200
528-29-0 0.0250 0.100

L3

0.800
0.400

I L4

3.20
1.60

I L5

12.8
6.40

2.0 METHOD SUMMARY

2.1 Aqueous Samples:

2.1.1 High level water (Direct Injection Method)

Typist LLR Page 2 of 18
•



Samples are diluted 2X (v/v) with acetonitrile, separated on a Carbosorb reverse
phase column (or equivalent), determined at 254run, and confirmed on a Zorbax
SB-CN column (or equivalent).."

SWLO, INC. / AATS, INC. . ; ",_
Preparation of Nitroaromatics and Nitramines by HPLC and
Nitroglycerin by HPLC SW846 Method 8332

O-Series: SWL-OE-410

Rev. No.: 2.0 - 03/06/01

2.1.2 Low level water (Salting out):

The samples are extracted using NaCland acetonitrile. The extracts are diluted
2X (v/v) with 0.5 % calcium chloridelwater, separated on a Carbosorb reverse

. phase column (or equivalent), determined at 254 run, and confirmed on a Zorbax
SB-CN column (or equivalent).

2.2 Soil and sediment samples are extracted using acetonitrile in an ultrasonic bath. The
extracts are filtered and diluted 2X (v/v) with 0.5 % calcium chloridelwater.

3.0 HEALTH AND SAFETY

3.1 Standard precautionary measures used for handling other toxic organic compounds
should be employed for safe handling of the analytes targeted by Method 8330.

3.2 . Refer to SWL-GA-lll, "Laboratory Safety Plan".

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

• 4.1 Grab samples must be collected and stored in glass containers. Follow conventional
sampling procedures.

4.2 Samples must be stored in the dark at 4 ± 2°C from the time of collection prior to
analysis. Soil or sediment samples must be extracted within 14 days of the collection,
and analyzed within 40 days of extraction. Water samples must be extracted within 7 .
days of collection, and analyzed within 40 days of extraction. High concentration water
samples must be analyzed within 14 days of extraction

4.3 Soil and sediment samples after collection should be air dried at room temperature or
colder to constant weight. While it is possible to analyze wet soil samples, it is much
more difficult to obtain a homogeneous subsample on a wet sample. If wet soil samples
are to be analyzed, a moisture determination must be made on a separate subsample.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Tetryl decomposes rapidly in methanol/water solutions, as well as with heat and light.
All aqueous samples expected to contain Tetryl should be diluted with acetonitrile prior
to filtration. All samples expected to contain Tetryl should not be exposed to
temperatures above room temperature.

5.2 Degradation products ofTetryl appear as a shoulder to the TNT peak.

• . 5.3

Typist LLR

Salt present in acetonitrile extracted in the last step of the low concentration water
(salting out) procedure produces interference peaks at the beginning of the chromatogram.
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SWLO, INC. 1AATS, INC.
Preparation of Nitroaromaticsand Nitramines by HPLC and
Nitroglycerin by HPLC SW846 Method 8332

6.0 EQUIPMENTI APPARATUS

6.1 HPLC System

O-Series: SWL-OE-410

Rev. No.: 2.0 -'03/06/01

•
6~1.1 Autosampler

6.1.2 Pump - high-pressure pump capable of 6000 psi at I0 ~l/min.

6.1.3 Column - Carbosorb, 5um, 250mm x 4.6mm ID (or equivalent) for quantitation
Zorbax SB-CN, Sum, 250mm x 4.6mm ID (or equivalent) for continnation

6.1.4 Column Heater

6.1.5 Detector - Variable UV. Programmable UV is required when PETN is added to
the target list.

6.1.6 Data System - Hewlett Packard Enviroquant.

6.2 Materials

6.2.1 Filters - Gelman Accuspec CR 0.45 Ilm filters for filtering extracts, or equivalent

6.2.2 Glass Pipettes - Class A, 10mL, 5mL, 4rnL, 2rnL, and ImL.

6.2.3 Glass Vials - 1.5 rnL, 12rnL, 40ml, Teflon lined screw cap or equivalent.

6.2.4 Volumetric flasks - Class A-I OrnL, 20rnL, 50rnL, 100mL, 200mL, 250mL

6.2.5 Rainin Pipettor - 10-100 ilL, 100-1000 ilL, and 1-10rnL.

7.0 REAGENTS.
7.1 HPLC grade chemic~ls shall be used in all tests. It is intended that all reagents shall

confonn to the specifications of the Committee on Analytical Reagents of the American
Chemical Society, where such specifications are available. Other grades may be used,
provided it is first ascertained that the reagent is of sufficiently high purity to pennit its .
use without lowering the accuracy of the detennination.

7.1.1 Acetonitrile, CH3CN - HPLC grade.

7.1.2 Methanol, CH30H - HPLC grade.

7.1.3 Water, H20 - Millipore (or equivalent).

•

Typist LLR

7.2 Stock Standard Solutions. Certified standard mixes obtained from a vendor that contain
the target analytes.

7.3 Working Calibration Standards.

Prepare 5 working calibration standards by diluting the stock standards with 50:50 (v/v) •
with a 5 gIL (0.5%) Calcium Chloride/water and acetonitrile. The low standard is at the
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PQL. Calibration verifications will be tested daily against the 5 point calibration. As
long as the response has not deteriorated, the working calibration standards may be used
up to 6 months.

7.4 LCS (Laboratory Control Spike) and LCSD (Laboratory Control Spike Duplicate)

LCS are spiked with the analytes of interest at the, midpoint level of the calibration curve.

7.5 MS (Matrix Spike) and MSD (Matrix Spike Duplicate)

MS and MSD are spiked with the analytes of interest at the midpoint level of the
calibration curve.

7.6 Surrogate

34DNT, the analyte of non-interest used for the surrogate, is spiked at the midpoint level
of the calibration curve.

7.7 Eluent

7.7.1 To prepare 1 liter 50% Methanol1H20 for the mobile phase, add 500ml of
methanol to 500mL ofHPLC water.

To prepare 1 liter of 50% Acetonitrile/H20, add 500ml ofAcetonitrile to 500ml
of HPLC water.

The eluent should be filtered through a 0.45 flm filter subsequent to use.

The eluent should have helium continuously bubbled through the solution in order
to remove air.

Prepare 0.5% calcium chloride/water by adding 5g of the solute to 1000 mL of
HPLC water. Stir the solution on the stirring plate until all of the Calcium
chloride has been dissolved. Place the solution in the refrigerator at 4°C if the
solution is not used.

7.7.2

• 7.7.3

7.7.4

7.7.5

8.0 PROCEDURES

8.1 Procedure for GC200 (Explosives)

8.1.1 Aqueous Samples - High water aqueous samples (Also GC202, See section 8.3)

•

8.1.1.1

8.1.1.2

8.1.1.3

Acrodisc 5mls sample into 10mL amber vials.

Add 4.75ml acetonitrile to all samples and blanks and 4.50ml
acetonitrile to LCILD and MS/MSD.

Add 250uL of explosive surrogate to all samples, blanks, LC's and
MSIMSD.

Typist: LLR Page 5 or18



Complete extraction sheet for the batch using 5mLs as amount
extracted and 10mLs as final volume.

Add 250uL of explosive matrix spike to the LCILD and MS/MSD.

Vortex all samples and blallks for approximately 10 seconds.

SWLO, INC. 1AATS, INC.
Preparation of Nitroaromatics and Nitramines by HPLC and
Nitroglycerin by HPLC SW846 Method 8332

8.1.1.4

8.1.1.5

8.1.1.6

O-Series: SWL-OE-410

Rev. No.: 2.0 - 03/06/01

•
8.1.2 Soil Samples (Also GC201, GC299)

8.1.2.1

8.1.2.2

8.1.2.3

8.1.2.4

8.1.2.5

8.1.2.6

8.1.2.7

8.1.2.8

8.1.2.9

Weigh approximately 2grll-'soil sample (previously airdried and
ground to a fine consistency) into a pre-clean 40mL voa vial and
2.0gm of pre-extracted clean sand for blanks and LCILD respectively
in voa vials also.

Add 500uL explosive surrogate to all samples including blanks.

Add 500uL matrix spike solution to the LCILD and MS/MSD
respectively.

Add 9.5mL acetonitrile to all blanks and samples and 9.0mLs to the
LCILD and MS/MSD.

Sonicate all samples for 18 hours in a water bath. Samples must be
covered to prevent photodecomposition."

Prepare two (2) sets of clean 12mL clear vials for each sample. To the •
first set, add 5.0mL of 0.5% calcium cWoride solution, then add
5.0mLs of the sonicated sample to each corresponding vial.

Vortex each sample for 10 seconds and then centrifuge for 10 minutes
(5000 rpm.)

Acrodisc (filter) each sample in the second corresponding labeled vial
(12mL.)

Complete extraction sheet for batch indicating 2gm as amount
extracted and 20mL final volume.

Typist: LLR

8.2 Procedure for GC218 -Low water (salting out) aqueous samples

8.2.1 Prior to analysis, dilute each extract with HPLC water, then shake thoroughly.
The samples are ready for analysis.

8.2.2 Add 251.3g of Sodium CWoride to a I-liter volumetric flask. Measure out 770mL
ofa water sample in a 1000mL-graduated cylinder.

8.2.3 Transfer part of the sample to a volumetric flask. Gently swivel the flask, until
part of the salt has been dissolved. Add the rest of the sample anq stir bat to the
flask. Mix at maximum speed on a magnetic stirrer until the salt is completely •
dissolved.

Page 6 of 18



8.2.4 Add 164mL of acetonitrile (measured with a 250mL-graduated cylinder) while the
solution is being stirred. Stir for an additional 15 minutes. Turn off the stirrer and
allow the phrase to separate for 10 minutes.."'

'0\ .,. t.:,.... )'t'~·.~\~·::·; .. '~..
~ ",~t r
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Nitroglycerin by HPLC SW846 Method 8332 ." ,

O-Series: SWL-OE-410

Rev. No.: 2.0 - 03/06/01

•

8.2.5 Remove the acetonitrile (upper) layer (about 8mL) with a PasteUr pipette and
transfer it to a IOOmL volumetric flask. Add IOmL of fresh acetonitrile to the
water sample in the I.O-liter flask. Stir the content of the flask for 15 minutes
followed by 10 minutes for phase separation. Combine the second acetonitrile.
portion with the initial extract. The inclusion of a few drops of salt water at this
point is not important.

8.2.6 Prepare 32.5% of sodium chloride according to the number of samples (325g of
NaCI dissolved in to IOOOmL of Millipore water.)

8.2.7 Add 84mL of 32.5% sodium cWoride (8.1.2.6) to the acetonitrile from the
previous step. Add a stir bar and stir the contents on a magnetic stirrer for 15
minutes followed by 10 minutes for phase separation. Carefully transfer the
acetonitrile phase to a I2.0mL vial with Teflon lined screw cap. At this stage, the
amount of water transferred with the acetonitrile must be minimized. The water
contains a high concentration ofNaCI which produces an interfering peak.

8.2.8 Add an additional 1mL of acetonitrile to the 100mL volumetric flask. Again, stir
the contents of the flask for I5-minutes followed by 10 minutes for phase
separation. Combine the second acetonitrile portion with the initial extract. The
final volume should be 5.0mL.

8.2.9 If the extract volume exceeds the requirement, very gently blow down the extract
with a minute stream of nitrogen, until the desired volume is achieved.

8~2.10 If the diluted extract is turbid, filter it through a 0.45um Teflon filter using a
disposable syringe. Discard the first O:5mL of filtrate, and retain the remainder in
a glass vial with a Teflon lined screw cap.

8.2.11 Prior to analysis, dilute the extracts 2X (v/v) with HPLC water or equivalent. If
the extracts are not analyzed immediately, store them in the refrigerator at 4° C
until analysis.

8.3 Procedure for GC202 (Nitroglycerin)

8.3.1 Aqueous Samples

• Typist LLR

8.3.1.1

8.3.1.2

8.3.1.3

Acrodisc 5mLs sample into IOmL amber vials.

Add 4.75mL acetonitrile to all samples and blanks and 4.50mL
acetonitrile to LC/LD and MS/MSD.

Add 250uL of explosive sllp'ogate to all samples, blanks, LC' s, and
MS/MSD.
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Complete extraction sheet for the batch using 5mLs as amount
extracted and 10mLs as final volume.

Add 250uL of explosive matrix spike to the LC/LD and MSIMSD.

Vortex all samples and blanks for approximately 10 seconds.

SWLO, INC. / AATS, INC.
Preparation of Nitroaromatics and Nitramines by HPLC and
Nitroglycerin by HPLC SW846 Method 8332

8.3.1.4

8.3.1.5

8.3.1.6

O-Series: SWL-OE-410

Rev. No.: 2.0 - 03/06/01

•
8.3.2 Soil Samples

8.3.2.1

8.3.2.2

8.3.2.3

8.3.2.4

8.3.2.5

8.3.2.6

8.3.2.7

8.3.2.8

8.3.2.9

9.0 CALCULATIONS

Not Applicable.

Weigh approximately 2gm soil sample (previously air dried and
ground to a fine consistency) into a pre-clean 40mL voa vial and
2.0gm of pre-extracted clean sand for blanks and LC/LD respectively
in voa vials also.

Add 500uL explosive surrogate to all samples including blanks.

Add 500uL matrix spike solution to the LC/LD and MSIMSD
respectively.

Add 9.5mL acetonitrile to all blanks and samples and 9.0mLs to the
LC/LD and MS/MSD.

Sonicate all samples for 2 hours in a water bath. Samples must be
covered to prevent photodecomposition.

Prepare two (2) sets of clean 12mL clear vials for each sample. To the
first set add 5.0mL of 0.5% calcium chloride solution, then add
5.0mLs of the sonicated sample to each corresponding vial.

Vortex each sample for 10 seconds and then centrifuge for 10 minutes
(5000rpm.) .

Acrodisc (filter) each sample in the second corresponding labeled vial
(12mL.)

Complete extraction sheet for batch indicating 2gm as amount
extracted and 20mL final volume.

•

10.0 QUALTITY ASSURANCE/QUALITY CONTROL

Typist LLR

10.1

10.2

Prior to preparation of stock solutions, acetonitrile, methanol, and water blanks should be
analyzed to determine possible interferences with analyte peaks. If the acetonitrile,
methanol, or water blanks show contamination, a different batch should be used.

Method Blanks

Page 8 of 18
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10.2.1 Method blanks for the analysis of aqueous samples should be organic-free reagent
water carried through all sample storage and handling procedures.

10.2.2 Method blanks for the analysis of soil samples should be uncontaminated soil
carried through all sample storage, extraction, and handling procedures.

10.3 Laboratory Control,Spikes

See "Blue Book" for current laboratory control limits.

•

","'.:
, '.

SWLO, INC. / AATS, INC. .
Preparation of Nitroaromatics and Nitramines by HPLC and
Nitroglycerin by HPLC SW846 Method 8332 .

O-Series: SWL-OE-410

Rev. No.: 2.0 - 03/06/01

10.4 Matrix Spikes

10.4.1 See "Blue Book" for current laboratory controllimits~

10.4.2 Surrogate - To monitor extraction and analytical performance, all of the extracts
are spiked with a surrogate.

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

See Standard Operating Procedure "Hazardous Waste Management Plan", SWL-GA-114.

•
12.0

13.0

METHOD PERFORMANCE

The efficiency of the extraction process is monitored through the analytical results of the Method
Blank, Laboratory Control Spike, Matrix Spike and Surrogate Recoveries.

REFERENCES

13.1 Bauer, C.F., S.M. Koza, and T.F. Jenkins, "Collaborative Test Results for a Liquid
Chromatographic Method for the Determination of Explosives Residues in Soil,"
manuscript submitted to the Journal of the AOAC, April 1989.

13.2 Department of the Army, "Reversed-Phase HPLC Method for the Determination of
Explosive Residues in Soil," Appendix B, provided by Dennis J. Wynne, Chief,
Technology Division, U.S. Army Toxic and Hazardous Materials Agency, Aberdeen
Proving Ground, Maryland 21010-5401.

13.3 Department of the Army, "An Improved RP-HPLC Method for the Determination of
Nitroaromatics and Nitroamines in Water" Appendix B, provided by Dennis J. Wynne,
Chief, Technology Division, U.S. Army Toxic and Hazardous Materials Agency,
Aberdeen Proving Ground, Maryland 21010-5401.

13.4 SW846 - Update III, Dec. 1997, Method 8330, Rev. 0, Sept. 1994.

14.0 DEFINITIONS

• HPLC: High Performance Liquid Chromatograph
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LCS: Laboratory Control Spike

MS: Matrix Spike

15.0 ATTACHMENTS

O-Series: SWL-OE-410

Rev. No.: 2.0 - 03/06/01

•

-,_I

Typist LLR

15.1 Attachment la: Sample Extraction Log - Explosives (GC200 - Water)
Attachment Ib: Sample Extraction Log - Explosives (GC200 - Soil)
Attachment lc: Sample Extraction Log - Explosives (GC201 - Soil)
Attachment Id: Sample Extraction Log - Explosives (GC299 - Soil)

15.2 Attachment 2: Sample Extraction Log - Low Level Water (GC218 - Soil)

15.3 Attachment 3: Sample Extraction Log - Nitroglycerin (GC202 - Soil)

Page 10 of 18

•

•



A
T

T
A

C
H

M
E

N
T

1a
S

am
ple

E
xtraction

L
og

-
E

xplosives
(G

C
200

-
W

ater)
.'

S
W

L
O

,IN
C

./A
A

T
S

,IN
C

.
P

reparation
ofN

itroarom
atics

and
N

itram
ines

by
H

P
L

C
and

N
itroglycerin

by
H

P
L

C
S

W
846

M
ethod

8332

'.
.

~...

I,
i

I
!

I
:

I
i
i
i

I
q
J
~
I
'
~
;

1
I

!

O
-S

eries:
S

W
L

-O
E

-410

'R
ev.N

o.:
2.0

-
03/06/01

••
TypistLLR

~

g
g

g
g

I
IIi

I
·1

1

i
I

iI

i
I

I
,illi

~
l

I'

~
;

'"
..,.;[,_

l
'"

"',I

!ii

zs:

P
age

11
o

f
18



j..,.
r
r
::0

"'Cl
Il)

~...
N
Q.......
00

•

Iii RUSH LJ REEXTRACT LJ TCLP l ;OXIN
SAMPLE EXTRACTION Ll~_IIIII'.. ':IV ..,dT' PCB llTItER ..../

CONTEX.
.osm:L... - .._-- 1-.-,
SfP·f BATCH: 010216SA
~OCl- --- --- ... _... _..... '. ..
SHAlER EXT:RACT DATBSJ.02·16 10:49

f-----. .......•,,_.... '.
SaNe.
/l';'llll mil 002423 --- fjiIJ-- IJIh- W;;:'--f----.-- f---...-

~ ~ if ~& I, ~ ~ ~I/SOXHlfT
,._ Page: 1 of 2 -l' 5 t Q -:l ~ ~<t'? ~. "-l' .,0 G I '" tj tj; ~& .! l FJ; iI/" / ~. ~ t t

; .f / ;~Ii.tl ft/" Ii N/"0i,, / /itIY)SAMIUID ClIENT ] DATI! RECEIVED
I~D!OI

CASE .._._ ,Q.IENT ~MPI.! lD -- -"- . f.)"ml .. ... .. -lIIL. __~m1_ ... Iv~. - -

BlOZ16SA Ill. 2:00 10.0 20.0 N 500._----_.

1180216SA IlL 2.00 10.0 20.0 N 500

LC0216SA IlL 2.00 10.0 20.0 N 500 500._-

llXI216SA IlL 2.00 10.0 20.0 N SlIO 500----_.._-_. ..._-- -- _.._-- ...'- ----I- ------f-.------
m.ol TrUm OU1612OO1lll:15
11200 BIIlS201ZOO31 SIl. 30.78 1.6 2.26 10.0 20.0 N 500 A

m.1ll'IS
-- .

TrUIST 02116/2001 Ill: 15
3U8 1.5 2.14 A11200 BI0520l2OO31 IlL 10.0 20.0 N 500 500

mum
._--

45B50.1l3llSO OVI6J2ll0l111:15
30.18 1.4 ~. 10.0 500f~~L-_.-,., !~~OlL_. ____ SIl. 20.0 N 500 A1--_..,--_..... _. --_ ..- -' ---- -- --- ",--'.'-' .,.--_." _.._-- ----- --_. ---_..-,--

45850.04 Tr.um 0211612001 118: 15
30.28 2.06 10.0 "11200 811lS2OJ2003Z IlL 1.4 20.0 N 500--- .-

45650.05 1tUm D2I1612OO11IB:15
28.24 1.6 2.11 10.0 .~ 500 .~--------~--_.-- !!~~-_ ..._--_.. IlL N-_ ..__ ......._.......... -_.__ . ---- .__.... --... , ......,_.- ..-- _ ..- ._- ..__ ..

45850.06 lllTm OVI6/200llll:IS
21.53._ 1.5 2.12 10.0 20.0 ~-~ A~._-_.. ~10S2012OC61 SlL N--_._- .._- ._- -_. -- -_......- ...-. "-m.DI lllTm 02l~12OO1 Ill:15

.~ 21.51 1.6 2.18 10.0 20.0 N 500 4-m - .__. BIllS2Ol2OS -_ .._-_. ·r·_·_ _._---- I--' ..--
45850.111 lllIB1 02/16/2001 Ill: 15

25.67 1.5 2.03 10.0 20.0 . N 500 A9:200 BI0S2012OO5J III - -._._- .,--- --
45850.09 llIlTm Oll16l2OOllll:15

Ill. 28.15 1.5 2.09 10.0 20.0 N 500 ,q
~. .. 810S2012D053Rl ..__.- --- -- .._._.~-.'.-
45850.10 lllTm 0l/16/2aOIlll:15

Ill. 23.24 1.6 2.16 10.0 20.0 N 500 !1__.______Il200 -- 810520120011. - . .- .. _._-- .._- - ._-
45950.11 IDLTm 02116/2001 08: 15

IlL 24.91 1.6 2.07 10.0 20.0 N 500 ,qJ!;?OO --:
__ 8IOSZ012Oon . - - ... . .. - .- _ .

I

,WBlIHJNa:......••.Iit.___ .!lmlACJIQ8: .. liS.. ... flOlI~____.
fUlI11S1Ll:ABrIlJlIlI6.'~=::~===--=·c.=:.::::.:c=.:..~."=:.::o::.-.=:= -------_ ...__.... _._- _.......~-_...__.. _•.. _. __._.. - ..._........_..... ,..---_.._-- -- /;;~-

1;...&... , ... I.D· ._-
lTV. JQ.COtICt: ·6·m·B

- -- --- .- .... - _.._.- ..__. ..-~= -------_.---_.._-_.__._.._----_._.-
[Ju880n _ .... CO I \IOIIIRnOo-SIR lJu.tIlIll..lII'ILUlIIJIIICliff~ .,. ,,!.1"".~ -- .._-----_._--_._-. ------------

co I ........... <;]V

"'lo.flTt1l BY: CD R£VIEW'm BY: l sop .. METHDD I : IWl·DP- ;ao !low• If, ,

"t111" p~ 3. fh.4.. I R....,

•

)

00
~e

"0
F;"
t!j
>o!....,
:l'
l":l...
g' >
t""-3
~ -3

CJQ >I("}
t!j==
>o! ~

"0 t!j
0'2
~. -3
-< ~ C'"--~
(")
N==
I
00
~..---

•

2"tl00.. ., ~... ft

ci"O
ca~o'--< ~ ~
l":l ... """'l
ft •• ....",
., ~ L,.. = (")= ~ .
C"''''"l-

'--< 2 >
::c~>
~.,~

t""~oo,.., ., ~

\ 1 ~ """'l

ooe z
~~~
QO ••
.a;:.l":l
O'\fIJ

~~
ft c..
;'2
~ ..
c..:;
QO~
~e
~ ..N=ft

fIJ

~

=a
t""
(")
:l'=c..

~ 0
~ I

00
2 l'D.,•.~

ft
II fIJ..N

00=
~I
I= 0~- t!j= ~0'\- -= =-



• • •
Z~rJ:1.... ~ ~.... ~

:3'0
ca~o
'< ~ ~
t':l .... ~
~ .... z
~ 0.... = (i= 0 •
0"'000)--
'< Z ~==:~ ~ ..,
r-~rJ:1
(i ~ ~

rJ:1e Z
~~~
ClCl ....
.&:o.t':l
O'\fI.l

~=~ Q.

~zo ....
Q.:::;-
ClCl~we
w ...·N=~

fI.l

~.
".f'> .

"-"1:'.'

.~
r-
(i
~

=Q.

~ 0
~ ,

rJ:1
Z ~

::3.0
~.. fI.l..N
rJ:1= ~I
I= 0W

0 tr:l,
0\ .&:0.-- ""'"= =""'"

rJ:1
~a

't:l-~
tr:l
~

:::;->
~ ~
!4.~=' >=(i
r-=
o ~

(JCl tr:l
Iz
tr:l~
~ ""'"'t:l 0'"0-
~. (i
-< 0
~ =fI.l ...._ er
~c
(i~
NQ.==I
rJ:1o....
-:::

----------_._-

L..-_

.-'----- ..._._. --_..._---------.-_.- -_.... --

SAMPLE EXTRACTIONL<~'.
:OXIN

..,/

1/

EXTRACT DATI'IIII·02·16 10:49

BATCH: 010216>1

1'", 1). I3-k I P-...

BOP· MnMOD , : SWl.-Q,,:!Do -~

M.ADIIlUII'IIll! llIlU01CDMC..II~

-------

.~OIllBlL.CA8't~~::::::::::=_=::=_"_:.=::_,=:.::::.::::.:.. , ..

~RBlIlI"'TU 1D=i!!NC~'",' ==::!6,::.1~1I~.8~======

F= .-::==

. --+---f----.-

I ..~----.---

I . 1-----1--4--·

_liJ RUSH U REEXTRACT U TCLP L
SV ~-'!'!_~~.LJ!~.J

TV:

lIUBMTT£D BY: CD . .J~~~O BY: ....~t.-----

~"".::~~j:<cm~!~I:~~;~':Lf~~

f------,-..+---.-.-.---l-----

~:;~"IEB'~~'-4
11'11" CD VFAtAr:1to c;,TR

l..---l- I ._L _...L L._ I I I I 1..1 ._L_'
i. d i : ; "lilllK : ~

45850.12 lllmT 112n612OO1 08:15
1r200 BI~012OO13 III 25.94 .. 1.5 U2 10.0 20.0 N 500 A
45850.13 Tiiffi-' 112116/200108:15 '-- _._.. ---f--_. '-c--- ----.-

j 0C200 __ BI0S20IZOO91._ _.~ !~... :1.6 2.25 100 20.0 I!... _,,_,_ ~_. ~

45850.14 1llmT 021161200108:15 .
~_ ..__._...__ . BI~!m92____.~~ ..__.~ _!2- 2.~_ ~_ . .__ ~~_ ~.__.... _ ~__. _.. A_.__._..
45850.15 llI.mT 02116/2001 08:15
~~ .._._._... . BIM~D2!. __. __... _~l .. 25.~ .. _ ..I.~_ 2.01 10.0 .~~ ...__....__._.. ~:~_!... __ .... ~ . .q ._
458SlI.16 TOLTEST 0V1&/2001 OIl:15
_~_oo_ __._ ... ~!M~!l1 III 2lI_._76_ 1.5 2.13 10.0 ._ .. ._. 20.0 N ~O ___ ~
41850.17 llI.mT 112116/2001 08:15 --1''''-----
0C200 BI~DI20112 III 20.95 1.7 2.12 10.0 .___ _ 20.0 N 500 A...-_. __
41850.19 TOlmT 021161200108:15 .

~-.-.-.+..:.-:-..--..-~ ...~ ~O~~.I~- .. =- ...~L_ _ . ~7~. ..I:~_~. ~7.=~_~..==_~ .~~~~ ~=,, .:~_. _~= Z_f~_+~~--!~O _.. _._..~ __ lL . ..

f-- I .. - -../'._ __. -·----1-- ·--' ..--1·- ·1· ·- '-r-"'--j -··· ..1-·--'-·--- -- ..-- ...7lL::I--_ -.-._-- _... .. -.-.-
f-----·l---~ -I-- -..- ..---i-- ---1----1---- -. J I ·f--J--- -1---..1--·--1--1·-----·.......-

+ // - -~l~"m--- --'~r~-~~~I:~-'---.-f--.-..--.-V ----- .-- - -._--. --_. _..---
-- --- -_._-

1---'---'

1---·_·----1....·------1-------

SOMC.

IJ550BI 1 ., -... ~mIl- '--1 002423 ...----
SOXHlET _ _._ ... ". __ ---' ... Page: 2 of 2
s;;Pu-lo-TCUE-NT--··------r~m-:REC;;v-E-O-.. - -- .',

IEl'lSDOE " I~:SE CUENT S....PlE ID ~-"'+-'!L./- --
I I I I I i I I -r-T---r i -1====='

1----

SHAKER

CONT EX,

··I.lJ52OCL...
SEP·F
lJ51OCL__.

"'Cl
III

IrQ
!D~
o....oc

~
iii"...,.
1=
;0



'. I•.

:Z"'tlrJ1_. ., ~
.. ftl
~"t:l
a.s.~o
'< =~
~=:~., = :z_. CI (")

= = .
C"'~-.

'< :z >
=::;:>"'tl.,t003
t-~rJ1,... ., ~

\1 = ~

rJ1B:Z
~~000 _.

,&:o.n
O'I

CIJ

~=ftl c.
;;:z= _.
c.:;'"
00=
tuBtu _.
NCI

~

~

t;
t
(")

=CI
C.

~ 0~ IrJ1:z ftl.,_.
= ftl.

CIJ.. ..N
rJ1= ~I t-
I= 0tu-.
~= i0'1
~'= I-'

I-' =

rJ1
=:;
'-"

rJ1
=B

"t:l-ftl
t'!'.l
>ol...,
=n..g. >
t-~=~

(JCl >
1(")
t'!'.l=
~ ~

"t:l t'!'.l
Q"L:
~. ~
< I-'
~ n
.-
C')
(")
N=I-'

•

j

I,

)

.I.

i Wlmt .. 1

;"~~:

6:IlH.....

~ .... {"".v

BATCH: OOIlOISO

p _ .._ .

~~ f?q ~"",,-r

•

SURROGATES 10 CONC I:

FlORISll CARTRtDOE I:

GP.C .COLUMN ,:

SOP· METHOD' : SWL·OP.

MATRIX SPIKII!; SOUD/CONe ".,: 6:128-8 ..

EXTRACT DATI!lI80·11·0111:46

, .., ·.T··· T··· ..'fj..... o~.: i //. / li/. /" ,l/ ..~~/
!It / ~ / f I lJ lJ .! .:" / ,,/ tCJ/ .' I .:J" ~...~ •• / i / ~ ~..! ~i"

..l/ ///1' /~/it%£~1¢'.>.d' ¢'!It(S!.~o~~fl~ft ..>.d'''~l;;~~~rf~/ //.l!~l~l../ "'r 1Y~ I~. .' It- / ~ "'r'( """' ~v c:; (j "i .s ( ~ oS.. ~·.f~· I (c ( ~
~ ( •. ~ { .~ df' ( •.0~ f~~)~"~~ ....;·.;::~~ ..~~i'.:;~r·:-':~'_':-'~ ml • n~ .• :. mI ': •. ". ~~:.:~~~.~::.'~: ',. vL",.. .;: :.•.

002019
Page: 1 of 1

,.\~..-

fLORl$Jl: "

~]
··CUi. ..

Sil 1.01 100 10.0 H SOD- ",.

Sil 1.00 10.0 10.0 N SOD

Sil 101 10.0 10.0 H SOD SOD

Sil 1.00 10.0 10.0 N SOD SOD

11/02/1000 D8:IS if!"!BIts!).?. .. Sil 16.99 II 101 10.0 10.0 N SOO

11/00/ZOOO D8: 15

IA~l~~t ..... Sil 16.99 U 1.00 10.0 10.0 N SOD 500

UlO2I2OOO 0Ii: IS
....- ... ... ~. '.

'"!ts~? Sil 16.99 U 1.03 10.0 10.0 N 500 500 :A
11/02/1000 08: 15

.'

l~
~!g1R. ... Sil 11.4. 1.1 1.01 10.0 10.0 N SOD

11102l200O 08:15 A
~~!~ .. " Sll 19 .•3. 1.6 104 100 10.0 H SOD

11/00/ZOOO Ill: 15
..

~1c.s.76:C. Sil 10.68 1.6 1.01 10.0 I 10.0 H soo A
.....

'.' .. . -_ ...,

J I /1 I I 1 I I I..... J...1..

I
....

DATE RECEIVED

CllE~T ~~M~E 10

IlXll

-.__.... _..--_ ...._..- --.- ....._.
i i!llilllL .:

~'~.~~~~.~~~.0:~i:~~~:~(:~:~;;'.:':~.·..

SHAI(ER

SONe.
IJS5Il1lL
SOXHlET-_ .... - I.-.-._ .. ICll~NTSAMPLE 10
1£"'SODE -,

CASE
..-.. -...

I
BlIIOISO

88110150

lCIIOISO

lDllDISO
U81/.01 mum
~! ...
U811011lS TOUrsT
~! .. .. ....
4481/.0IHSO mum
It20I
44817.03 mum
(>;10!
••811.04 TOLillT
~1l)1

CC81/.06 11l.T£ST
\l.?~I ..

WEIGHING: GS EXTRAcnON: GS.

CLEANUP; teD:

BlOWDOWN: TV:

$URROQ. SPIKER: GS vEmFlER: IDI

MATmx SPrJlER: 6S I V'Em1lER:

SUllMlnlO BY; GS IREVJlW£O BY:

•

~
In'...,.
r-
!ii

"'I:l=
~...
""Q.......
00



,
t

.•

A
T

T
A

C
H

M
E

N
T

1d
Sam

ple
E

xtraction
L

og
-

E
xplosives

(G
C

299
-

S
oil)

•
S

W
L

O
,IN

C
./A

A
T

S
,IN

C
.

P
rep

aration
o

fN
itroarom

atics
and

N
itram

ines
by

H
P

L
C

and
N

itroglycerin
by

H
P

L
C

SW
846

M
ethod

8332

O
-Series:

S
W

L
-O

E
-410

R
ev.

N
o.:

2.0
-

03/06/01

!
:

\:1':'I I,<:.

I·11

~
.

I!t
jl'?,I'"'

IIIiI;
i

II
Ii

II
l';

!'
1

0

II
I

I
i

I
I

I
iI,I

,Ii\j"
I

·11
I

II
I

I
I!'l

:I

.iii..<I.

iI

la
j

!I~
I'~'

~
!
"
.
l

"
~;

!;
ffi

;;1
1;:.:

.•,
~i

il
~:,

~
I

(OJ
0'

'"
!l;;

Si,
li!

1

I:
I

ji
s
.

i·:
,'i

l::\
la

l
1:3

I
BJ

.
I'

{
~

II
ii

111111\

1.~~

:
.

~ie:r

il1l
~j

~
~I

5il

fill

~
~

~
~

,i

~;
~I;i~,i~l

• •
I

~

~I
~
,

-,
g
~

I
,o!

~!
~
,

~!
""

"'I

_
i

--"
-

~j
;1

;
,,;:

j

Typist:LLR
P

age
15

of
18



(

o
I

rJJ
~

:!-
I'D
(I}

rJJ

~
Io

(!!'j
I

,1;0.....
o

2~rJJ_. ., ~.... ~

;:1"0
a.s.~O
~ ~ '"
~ .... ~~ _.
., 0_. = (i= 0 •
~"'""-
~ 2 >
==-->~.,~

~~rJJ(i ., ...

rJJe~
~~(i
QO ~ •
,1;0.1")
0\(1}

~=~ Q..

crZo _.
Q..:;
QO~

~e~ _.
N=

~

~

=;
~
(i
~

=Q..

w
Z
?..
N
o

I
Q
~

o
0\

o....

rJJ
~e

"0
;:;-

~.....,
~
~...._.
o=
~
o >

(JQ ~

I~
~>
o (i

~ ==
~~
~ (!!'j
;g 2
-~
~N
~....
~.,
..-
C1
(i
N....
QO

I
rJJ
o_.
-=

•

SAMPLE EXTRACTION L.J 1111
..

~~~60 I. I I I I~~:~_I~. ~ 150 .-l~. __.

. ~.I11.A

1__~I60 I 1 I L 110.0 110 .0 I'W--I~+_f--+-I-

BATCH: ..:.01:=0l2I=1IA::.:... .

EXTRACT DATB1B1-01·11 07:57-_._-

.~.lY.A

•
80';. MnHOD I : lIWl·O~ ~OQ _. (,.'0
't'\ ~ ~ \c.~ \ ~~- : ~ .

xxm

lTV' I·'..·\.."\~

""ifllT

~ 1_. If'

WII:=-i4.-c:'::·~-·c:l:~c!,~:, ~-~l~~~:x~:,

.u.....m BY: I( IOl!VIEWm 8Y: (I.

t:~1 t ..t~;~ ~=-- ..

---+- I I I -WI I +~·I--·+--I--l--l--------

I I I I I I--r . _.I::=t=t=tf- ..i----I I I

.- ~t+-~~~-t~~'I---j...,.--L_~ ..
1 ·+-------1 - n I I +-....1--~---~~~-- +---L-.~J-1-~-1- --J--1-- .-'.l__~~_~__

.'~w RUSH U REEXTRACT U TCLP I )OXIN
I' I $V I ~.L..!!.!m!LJ . j

IBlO2l\1IA 1.. +- .__1VIL I' ·_~·-I--·~·-~O I I I I ~_,O~_!_!_+_--..-I~I_----.~--I.------

,:gx.
SEI'F
1351OCL_,___ .• . _..

~;JH~rER--.... _. _. _. _. ._sOlIe. .

~ ._.~1~~~p~g~~~~!~1
~~CLIENT ----. DAT! R£cavm
.EPlSODE -I CAS! • WENT S""-PlE 10 I

~ ". I

I· t--t---+--t-I --j-_..t·-····~----H----j--t-t--~j__ . _ .._~ ~_L-l-J __. ~._~L.L-L--L-~__._

j I I I ... . E££i I.. I I· I I I

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

....._ ..It... c<i I~. I[

UXIZ11111 V/l 770 160 110
.
0

lOON 15Oft=----- -_.- --- --- -----.--- -._- -"-1--'_- -- .- ._-_ .. - - ----
45861.01 lOUEST 02/2012001111:10
.~_. ._ Nn VIl :S7 _.__ 770 160 .~ __ ~.o 10:!..._~__._._~. _.~_A_

:i; :;-- i;:~:___ ::_~::--~- :.. ::___ _. ..... :~:;: :-; :.. :_Er-.--.~~~~:
41868.01 Ta.TEST 0212112001111:10 n

~~B N~ _~~~

•

F
;;0

-l
'<
-0
lir,..,.

~
(fQ
I'D0'1
o-.-oc



• r. •

::0 0n>
I~ 00

n>~ :!.0
n>

00 fI>
00N rJJQ
~I ~
I= 0tN- M= I0'1 ".-.

leo'= =leo'

:Z~rJJ_. ., ~.... n>
~'t:l
a.s.~O
~ ~ ,.
g=:.
., 0 :z_. = r"= 0 00"....,-
;~~,
~.,~

~~oor" ., ,.
rJJe Z
~~~QC _.

".f)
O'IfI>

~=n> c..
~~o •.
c..:;
QC~
tN8tN _.

N=n>
fI>

~

=a
~

.r"
~

=c..

I I rJJ
~

8
't:l-n>
M
~.....,
~
f)...._.
0=~

~>
o ~
(JQ~

I>
:zr"_. ==
:;-~
:6 M
«':Z

,
g ~

I

., tN_.
=-~

I r"
N

I =N

I I
rJJ
0_.
----

•

A
.~

'6
-~

"6
-i3
B
3
73
if
iIf

SOD

500

500

sao

500

500

500 I
I

SOD I
500 ·1

I
500.-
500

500

_1
500

500-"-

I

SAMPLE EXTRACTION L

I I I I 110.0 H

100 H

10.0 H 1500

20.0 H SOD

10.0 H

20.0 H

10.0 H i
I

10.0 H

20.0 H

10.0 H

20.0 H

20.0 H I
I

20.0 H

10.0

I:10.0

')XIN

100

100

100

10.0

10.0

10.0

_5:IIH

1.10 . I~:O ... ,

F!-~ . 100

1.15 10.0

1.30 10.0

1.34 10.0

I135 10.0

1.00

1.01 110.0

2.00 10.0

1.9

1.9

1.7 11.14

1.9 2.22

I.B

1.7

1.8

II 2.11

1.9. 2.11

1.7 2.08

1.0

18.JO

11.61

13.18

EXTRACT DATI'IIII·02·17 11:04

BATCH: 0101171[

7.12

6.74

1.92

MATRIX SPlIE SOUD/COrlC ".1,5:118-8

GP.C.COLUMN .:

SOP _METHO~ • , SWl.Op· doD ~~. '5. ()
.~~ ~·)·6i( ....?~

FlORISll CARTRIDGE ,:

~URROQATEs'IOCONC "

III

S/l

Sil

IlL B.31 18.\3

Sil 7.85 14.64

Sll 6.l8 10.41

III 746 10.95

III 1.18 10.51

S/L. 1.93 13.81

Sil 1.10 19.11

Sil 810 19.13

~,'. ~: J... I / ,.. ~ .. ' ~o<";.' . " "'. Q. ~~ J...~~
ttl '-l" .!/ ~~ ~~ A.~/ .:J~' J.,.(v!. u!I.(~0/ ~ ..·~ .. .J..t. q, ~. V'i V"

;'/ lj,q S/' ~~ ~(j 0J' ~ ~,... ~o~/ ~o~ ~ ,/ ~J': ~/ ~'.-' " ti...· ,);-1/
,.".it,.: -tt' ~o. .l. ~q:."f" A.~~ ~ ~ ~~(j ott~(j ~'rF.:s I ~j ~"'/ ..Ii r}$ sql-'o:./,f,/,,~ .. / <t_t•. If .t[~o:J!.etf'/i/ ~.:"oY ~,:~o(r ."'. / ~~",13'1/4'( ~! <oj,/ ~c'J? i'q>/
I 'l\ I • Il~ml. ml./ -mL( mI ( mt I mI ml. I IN YIN. uI. I uI.! I

Sill I I ... '12:0~ 110~1- 1- 1 . 1 .. I .- I . 1 iii

III

I ;/L

III

.~.

i

i01/26/2001 08:io
iA5IOI·~I·RI!!

0112612001118:10
AlI~1'55000I'RI!!

02126/1001 08:20
ASlO3·SS000I·ROI
01/26/1001 08:20
AI!~':~000!'1lO1

02/2612001 08:20
~~.~@O!·RO!

02/26/1001 08:20
Allll!i·mOO!·RQI

1
02/26/2001 08:20
~!~·~!~!·m

I,02l26nOOI 08:20
All1O· SSOOOI·RO!
02126/200108:20
~m:~l.Ym:M! __ .
02126/2001 08:10
AI!1U~Q!-ROI.

02126/2001 08:20
AI~!~·~~OQI:m

. CATE RECEIVED

ICLIENT SAMPlE 10

I

j

I!
i
! !

IXlIXX

,

I 002459
i Page: 1 of 2

__. ,Xi RUSH i ; REEXTRACT I TCLP I
.• PCB I <!THER i

EXTRACTION, GS

~D:

VIRI"ER, Jf

TV:

.VERIFlER' ~f.. . _"I
AEVtEWEO BV;

MATRlX.SI'IIER: CO

",BNlTTlED BY, CD

CLfAHUP:

SUIlllOO. SPlK~R' CO

SLOWOOWN, .._.

WEIGHINQ;

I SV
I

ICONTEX. I
(351OCI
SEN I
(35IOC)
SHAKER

I
SONC. I
13510Bl
SOXHlET I
SAMPLE Ie I CLIENT
IEPISODE ., Ic~~~
BLOWS( I

I
6802/i1[ I
LC01171[ I
lOO22iI[

I

I
4590301 ICH1IHA
9.=101.
45900.01 1112K-VA
~1ll1
45900.03 CH1IHA
[101
41903.04 CII1M·VA
~19_1

45903.05 C!I2H·VA
~~1
4190306 CH1H·VA
[101
4190301 . I~'~~ .g1Q?
459030B CII1M·VA
[101
4590309 CH1!l·VA
I!?~ .
4590310 ICH1!l·YAI!?Ql
45903.11 CH1Il-VA

, ('£201

~
en'..,.
.-
~

"':I
1=

(JQ

"--t
o...00



(
'-

~, ,kt"""',' ,/ . .-" ~,... .:1~. : '" ..: . 4..' .p~. .p~
~. l, ,,§./ r!/~() "'V !~. ,,~/ L· ICJ/ ~ -" ~ :.J..~,: ~ ... ...},':.'.;/ ~/;/ '" / pi Z' tt t,f 0' .2/ ,ro'f, ,r9i' .; / ~t/ ~/ ..', ,,; tl/ -?:,f.:

..." .{/ ~o " sl~ i'~ .. '0" ~ (J/ ~ 'I 0' ~~/t/ ,,"/ ;,~i ~itl "q#,/
~ / "..-/ .. ,I 0." i! ~-'!O'( f( ,f! .;?..,s,/ ,~..O'. .. / (."O',',,<J/ ~/ ": .,..-rJ/ frJ/

r I". ( 0 t~ ml ml ml. ~I! ml ! ml ! mt I ml IVIN I .... I ....! r r

::tl 0til
I-< en

Z til
""l
_.

Q
til.. fI.I..

N
rJ1= ~I
I= 0~

M.......= l..0'1....... ....= =....

z~en
_. ""l ~
- til
6"0
~~o"< ~ ~

~ - 1-1til _ • ...",
""l Q L._. = (j= Q •
0"''''''' .......
"< Z >
===-->~""l~
t'""~oo
..... ""l ~
\ 1 Q ~

ens Z
~~(j
QO :to •
oI:oo~
e'\fI.I

~~
til C.
;:.ZQ _.

c.=t
QO~
~s~ _.
N=til

fI.I

$
==~
t'""
(j
~=c.

•

en
~

8
"0-til
M
~

=t
~ >
e;~
Q ~=>t'""(j
Q ==

lJCl ~

1M
ZZ
=--~6 ~

lJCl -q(j
~ Q
til =
""l -S· er-=~tIl
(j-e
N=N
I

en
Q_.

C

7S
75
~

6
1)

;'3

B
6
75
8
B

500

SOD

500

500

500

SOD

SOD

SOD

500

suo

SOD

500

5DIJ

20,0

20,0

20,0

20,0

20.0

20,0

10,0

10.0 '

10,0

20,0

100

SAMPLE EXTRACTION L·JXIN

~ !
I

.", ", ' 'j:D'~:::-':C_:':=-f;'~-:::""
~~~. ~E!~;WL'~~: ,',- ,,~~. , _... _. ,,0

. -( ~ "3" "'tr(' ( fC.e.~

•

I
i A.OmS1L CARTRIDGE .:

III 1789\ ~UI 11.8 1
2
.
33

1
10

,0

5/l 1,89 18.75 19 1,38 10,0

III 17.89 117,84 11.9·12.26 110,0

~/l 16,71 1\714, 2,0' 2,41, \0,0

S/l I 5.15 1462 1.0 2.30 10,0

SI~, 7.14 . 21.26 I.9 2~~ .•.I~,o.

Sll 8.25 10,45 1.7 2.17 10',0

S/l 191 11.46 19 2.28 10.0

Sll 8,00 15.40 1.8 1,14 10,0

51l 1.95 18,88 1.9 135 10,0

III ,7.91 15,58 1.9 1,U- 10.0

Jf

02/26/2001 08:20
A5I!Q·SSOOOH~!
02126/2001 08:ZO
~!!Q·~!·~I

0212612001 06:20
~1!Q·~.OO!~~1

02/2612001 08:20
A5109·~SOOOI·~!

02/26/2001 08:20
A5npS!JOQl.RQI
0212612001 08:20
~!N~!·~I
02126121101 08:20
A5nqsoOOI·~l

02/26120111 08:20
~1~'~5QO!!l:RQ! ,
02/26/2001 08:20
1,5116·SSOOllI·RQI
0212612001 08:20
~1!N~!'~Q!
02/26121101 08:20
~m·~!r@!l!

, 002459
I
IPage: 2 of 2

I
DA TE RECEIVED

CU~~.~ SAMPl~ 10

nm

~~~~".;,I!RUSH. lREEXTRACT ,TCLP I
.~'. PC1l I OTHE~ ! '

, i
! BATCH: 0102271[

, EXTRACT DATElieI-01,V 12:04

CI!1M·YA

CIl1M·VA

CI!1M·YA

CI!1M·YA

Cll21HA

(II1M·VA

CH1!l·YA

!CHlIl,YA
I

CI!1M·YA

I
,CUENT

CASE

I(111M. VA

OIIII-VA

SUR ROO. 5PuiER: CD I VERlFIER;

SOXHlET

SAMPlE 10
IEPISODE I)

····1 ~'!
CONT EX,
(J52OCI
SEP·F
(35IOCI
SHAKER

SONC,

tJ~rei

45903.12
1I202
45903.llHS
\I?01
45903, 14KSO
~202

4590315
!l101

i 45903,15
'~202

45903,11
g192
45903.18
~202

4590319
~1U1

45903.20
1I202
45903.21
~2
45903,11,
~1

::::: '~;I~~:!~~~\~(
., .. '}fi '

11Ii& ii I I

!WEIGHING: I EXTRACTION: liS I~Lsilo . I

CLEANUP: KD: . ? GPC COLUMN ,:

ItOWDOWN: L I ~~~~~;~~IOCONc,:.",.:5:1~:!~c_.c
MATRIX SPIKE SOLIO/CONC 11.,: 5·178:8

.I

•

~
~
:=
;0

"'tl
II)

(IQ
ftI,..
QO

o....,..
QO



SOUTHWEST LABORATORY OF OKLAHOMA, INC. and

AMERICAN ANALYTICAL & TECHNICAL SERVICES, INC.

Standard Operating Procedure

Extraction of Herbicides by GC

Date

Date

9 -;9- Z-OdU

DATES

?hk·

...

1 /2.0 /,1 0 00rIb
C\ ! C, '/..,t1 D,)

D~a-te--I I -t OC- _

Date'

/OFFICIAL1
Ie,.'Oi1 ll.:'1.. 7 AEDSTAMP!"
~' '<1~:' INDICATES

" ORIGINAL I

Document No.: SWL-OE-411

Rev No./ Date: Rev. No.: 1.0 - 09/08/00,

•

(Effective Date is 5 calendar days after the last signature above - QAlQC Officer)

.'
Document Status

[ ] Controlled DC No. Issued to: Date: QA:~

[vfOfficialCopy aCNo.: 0I1t- Issuedto:Ji~Jtl)KM@n~JDate:ost6l/01 QA~

This document is the property of Southwest Laboratory of Oklahoma, Inc, It may not be reproduced without the
written consent of Southwest Laboratory, Inc. ' ,



SWLO, INC. / AATS, INC.
Extraction of Herbicides by GC

EXTRACTION OF HERBICIDES BY GC

TABLE OF CONTENTS

O-Series: SWL-OE-411
Rev. No.: 1.0 - 09/08/00

•
1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0 .

9.0

10.0

11.0
.
-

12.0

13.0

14.0

15.0

SCOPE AND APPLICATION 1

METHOD SUMMARY : 2

HEALTH AND SAFETy 2. .

SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STOAAGE 3

INTERFERENCES AND POTENTIAL PROBLEMS 3

EQUIPMENT/AePARATUS 4

REAGENTS 6

PROCEDURF}-;·; 8

CALCULATIONS 16

QUALITY ASSURANCE/QUALITY CONTROL 16

WASTE DISPOSALIPOLLUTION PREVENTION : 16

METHOD PERFORMANCE 16 •

REFERENCES 17

DEFINITIONS 17

ATTACHMENTS ; 17
Attachment 1: Sample Extraction Log 18

•
Typist LLR



SWLO, INC. / AATS, INC.
Extraction of Herbicides by GC

O-Series: SWL-OE-411
Rev. No.: 1.0 - 09/08/00

~ ~.

• 1.0 SCOPE AND APPLICATION

1.1 This method is designed to detennine the concentrations of various acid herbicides in
extracts from solid and liquid matrices. The method is 1:?ased on EPA SW-846 methods
8000B and 8151A for analysis, extractions, and cleanups (Method 3580A is utilized for
waste dilution.)· The method ~an be used to detennine analyte concentrations of
herbicides in the ppb range with the electron capture detector (ECD.) Test codes
encompassed by this method include but are not limited to GC550, GC560, GC570,
GC571, GC580, and GC599.

1.2 Tables 1 and 2 list routinely analyzed herbicides using this method:

Table 1
Herbicide Target Compounds List (Full List)

•

COMPOUND NAME
2,4-D
2,4,-DB
2,4,5-TP (Silvex)
2,4,5-T
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
4-Nitrophenol
Pentachlorophenol

CAS
94-75-7
94-82-6
93-72-1
93-76-5
75-99-0
1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2
100-02-1
87-86-5

Table 2
Herbicide Pesticide Target Compounds List (Extended List)

COMPOUND NAME
2,4-D

.2,4,-DB
2,4,5-TP (Silvex)
2,4,5-T
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
4-Nitrophenol
Pentachlorophenol
Acifluorfen
Bentazon
Chloramben
DCPA Diacid (a)

CAS
94-75-7
94-82-6
93-72-1
93-76-5
75-99-0
1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2
100-02-1
87-86-5

50594-66-6
25057-89-6
133-90-4
2136-79-0

Typist: LLR

1.3

(a) DCPA monoacid and diacid metabolites included in method scope; DCPA diacid metabolite
used for validation studies. DCPA is a dimethyl ester.

There are no deviations from the method in this procedure.
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2.0 METHOD SUMMARY.-,,

2.1 Method 8151A provides extraction, derivation and gas chromatographic conditions for •analysis of chlorinated acid herbicides in water, soil, and waste samples. An option for
the hydrolysis of esters is also described.

2.1.1 Water samples are extracted with diethyl ether and then esterified with
diazomethane. The derivatives are determined by gas chromatography with an
electron capture detector (GCIECD.) The resul·ts are reported as acid equivalents.

2.1.2 Soil and waste samples are extracted and esterified with diazomethane. The
derivatives are determined by GC/ECD. The results are reported as acid
equivalents.

2.1.3 Ifherbicide esters are to be determined using this method, hydrolysis· conditions
for the esters in water and soil extracts are described.

2.2 A method blank, laboratory control spike, and a matrix spike/matrix spike duplicate must
be prepared for each batch of 20 samples or less per matrix.

3.0 HEALTH W.P SAFETY

3.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely
defined; however, each chemical compound should be treated as a potential health
hazard. From this viewpoint, exposUre to these chemicals must be reduced to the lowest

,
possible level by whatever means available. The laboratory is responsible for •,

maintaining a current awareness file of OSHA regulations regarding the safe handling of
the chemicals specified in this method (see Standard Operating Procedure SWL-GA-lll,
"Laboratory Safety Plan".) A reference file of Material Safety Data Sheets (MSDS) is
available to all personnel· involved in the chemical analysis.

3.2 . Caution should be taken when working with all sample extracts and calibration standards.
Samples are of unknown origin and should be considered hazardous. Many of the
spiking solutions used, along with cWorinated solvents are considered carcinogens.
Concentrated acids and bases, if not handled properly, can cause severe burns.

3.3 Gloves should be used for the manipulation of all sample extracts and calibration
standards and preparation of all acid and base solutions. Wear personal protective
equipment (PPE) and goggles or face shield when warranted. See the standard operating
procedure SWL-GA-lll, "Laboratory Safety Plan," for detailed safety procedures.

3.4 Diazome.thane is a toxic carcinogen and can explode under certain conditions. The
following precautions must be followed:

3.4.1 Use only a well-ventilated hood' - do not breathe vapors.

3.4.2 Use a safety screen.

3.4.3 Use mechanical pipetting aides.

3.4.4 Do not heat above 90°C - EXPLOSION may result. •
Typist LLR Page 2 of 18



3.4.5 Avoid grinding surfaces, ground glass joints, sleeve bearings, glass stirrers 
EXPLOSION may result.

3.4.6 Store away from alkali metals - EXPLOSION may result.

3.4.7 Solutions of diazomethane decompose rapidly in the prese"nce of solid materials
.such as copper powder, calcium chloride, and boiling chips.

•
SWLO, INC. / AATS, INC.
Extraction of Herbicides by GC

O-Series: SWL-OE-411
Rev. No.: 1.0 - 09/08/00

•

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

4.1 Sample Extraction

4.1.1 Aqueous samples must be extracted within 7 days of collection. Solid samples
-must be extracted within 14 days of collection.

4.1.2 Extracts must be stored under refrigeration at 4°C (±2°C) and analyzed within 40
days of extraction.

4.2 Sample Storage

4.2.1 The samples must be protected from light and refrigerated at 4°C (±2°C) from the
time of receipt until 60 days after delivery of a complete, reconciled sample data
package to the client. After 60 days, the samples may be disposed of in a manner
that complies with all applicable regulations.

4.2.2 The sample must be stored in an atmosphere demonstrated to be free of all
potential contaminants.

4.2.3 Samples, sample extracts, and standards must be stored separately.

4.3 Sample Extract Storage

4.3.1 Sample extracts must be protected from light and stored at 4°C (±2°C).

4.3.2 Sample extracts must be stored in an atmosphere demonstrated to be free of all
-potential contaminants.

4.3.3 Samples, sample extracts, and standards must be stored separately.

4.4 All containers should be-glass jars or bottles with Teflon lids. A minimum of one liter is
required for aqueous samples (two liters is recommended). A minimum of 80g is
required for soil samples, which includes enough additional sample for pH and percent
moisture determination (125mL glass jar). One-hundred milliliters of TCLP extract is
required for TCLP analysis.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

Typist LLR

5.1 Method interferences may be caused by contaminants in solvents, reagents, glassware,
and other sample processing hardware that lead to discrete artifacts or elevated baselines "
in gas chromatograms. All these materials must be analyzed routinely as reagent blanks
"to demonstrate the absence of interferences under the conditions of the analysis. .
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5.1.1 Glassware must be scrupulously cleaned. Clean each piece of glassware as soon
as possible after use by rinsing it with the last solvent used. This should be •
followed by detergent washing with hot water and rinses with tap water, then with
organic-free reagent water. Glassware should be solvent-rinsed with acetone and
pesticide-quality hexane. After rinsing and drying, glassware should be sealed
and stored in a clean environment to prevent any accumulation of dust or other .
'contaminants. Store glassware inverted or capped with aluminum foil.
.Immediately prior to use, glassware should be rinsed with the next solvent to be
used. .

5.1.2 The use ofhigh purity reagents and solvents helps to minimize interference
problems. Purification of solvents by distillation in all-glass systems may be
required.

5.2 Matrix interferences may be caused by contaminants that are co-extracted from the
sample. The extent of matrix interferences will vary considerably from sample to
sample, depending upon the nature and diversity of the waste being sampled.

5.3 Organic acids, especially chlorinated acids, cause the most direct interference with the
detennination by methylation. Phenols, induding chlorophenols, may also interfere with
this procedure.

5.4 Alkaline hydrolysis and subsequent extraction of the basic solution removes many
chlorinated hydrocarbons and phthalate esters that might otherwise interfere with the
electron capture analysis. However, hydrolysis may result in the loss of dinoseb and
fonnation of aldol condensation products if any residual acetone remains from the
extraction of soils. •

5.5 The herbicides, being strong organic acids, react readily with alkaline substances and
may be lost during analysis. Therefore, glassware must be acid-rinsed and then rinsed to
constant pH with organic-free reagent water. Sodium sulfate must be acidified.

5.6 Sample extracts must be dry prior to methylation or else poor recoveries will be obtained.

6.0 EQUIPMENT/APPARATUS

6.1 Separatory funnel - 2 liter, with Teflon stopcock.

6.2 Glass funnel with sodium sulfate..

6.3 Apparatus for grinding dry waste samples.

6.4 Apparatus for detennining percent dry weight:

6.4.1 Oven - Drying.

Typist LLR

6.5

6.4.2 Desiccator.

6.4.3 'Crucibles - Porcelain or disposable aluminum.

Ultrasonic preparation - A horn type device equipped with a titanium tip, or a device
that will give equivalent perfonilance, shall be used.

Page 4 of 18
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6.6

6.7

6.8

6.9

Ultrasonic Disrupter - The disrupter must have a minimum power wattage of 300 watts,
with pulsing capability. A device designed to reduce the cavitation sound is
recommended. Follow the manufacturer's instructions for preparing the disrupter for
extraction of samples.

. .

Sonabox or equivalent - Recommended with above disrupters for decreasing cavitation
sound (Heat Systems - Ultrasonics, Inc., Model 432B or equivalent). .

Pasteur glass pipettes - 1mL, disposable.

Beakers - 400mL.

Vacuum or pressure filtration apparatus.

6.9.1 Buchner funnel.

6.9.2 Filter paper - S&S #595 (size 18.5 em) or equivalent.

6.10 Kudema-Danish (K-D) apparatus.

6.10.1.Goncentrator tube - 10 mL, graduated (Kontes K-570050-1 025 or equivalent).
A ground~glass stopper is used to prevent evaporation of extracts.

•
6.11

6.12

6.10.2 Evaporation flask - 500 mL (Kontes K-570001-500 or equivalent). Attach to
concentrator tube with springs or clips.

6.10.3 Snyder column - Three ball macro (Kontes K-503000-0121 or equivalent).

6.10.4 Springs - ~ inch (Kontes K-662750 or equivalent).

Solvent vapor recovery system (Kontes K-545000-1006 or K547300-0000, Ace Glass
6614-30, or equivalent).

Diazomethane generator

Diazald kit - Recommended for the generation of diazomethane (Aldrich Chemical Co.,
Catalog No. 210,050-0, or equivalent.)

6.13 Boiling chips - Solvent extracted and oven baked, approximately 10/40 mesh (silicon
carbide or equivalent.)

6.14 Water bath -"Heated, with concentric ring cover, capable of temperature control (±5°C).
The bath should be used in a hood.

6.15 Balance - Top loading, capable of accurately weighing to the nearest 0.01 g to 100g.

6.16 Vials - Glass, 10-mL capacity with Teflon lined screw caps or crimp tops.

6.17 Glass scintillation vials - 20 mL, with aluminum lined screw caps.

6.18 pH indicator paper - narrow range (pH range of 1-6 and 7-11).

• 6.19 Syringe - 1.0, 2.5, and 10.0 .mL.
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6.21

6.22

6.23

6.24

O-Series: SWL-OE-411
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Graduated cylinder - 1 liter.

Spatula - Stainless steel or Teflon.

Funnel - 72 mm diameter.

Wrist shaker - Burrell Model'75 or equivalent

Drying column - 400 mm X 20 mm ID Pyrex chromatographic column with Pyrex glass
wool at bottom and a PTFE stopcock.

•
NOTE: Fritted glass discs are difficult to decontaminate after highly contaminated extracts have
been passed through. Columns without frits may be purchased. Use a small pad of Pyrex glass
wool to r~tain the adsorbent. Prewash glass wool pad with 50mL of acetone followed by 50mL of
elution solvent prior to packing the column with adsorbent.

6.25 Erlenmeyer flask - 250 mL and 500 mL

6.26 Automated 8-place Glascol shaker or equivalent.

6.27 ~Turbovap extract concentrator.

6.28 Test tube rack.

6.29 Pyrex glass wool, acid washed.

6.30 Volumetric flasks, Class A: - 10 mL to 1000 mL.

6.31 Centrifuge •Centrifuge bottle 500 mL, Pyrex 1260 or equivalent

7.0 REAGENTS

7.1 Reagent grade inorganic chemicals shall be used in all tests. Unless otherwise indicated,
it is inte~ded that all reagents shall conform to the specifications of the Committee on
Analytical Reagents of the American Chemical Society, where such specifications are
available. Other grades may be used, provided it is first ascertained that the reagent is of
sufficiently high purity to permit its use without lessening the accuracy of the
determination.

7.2 Organic-free reagent water. All references to water in this method refer to organic-free
water, as defined in Chapter One.

7.3 Sodium hydroxide solution (0.1 N), NaOH. Dissolve 4 g NaOH in organic-free reagent
water and dilute to 1.0 L.

7.4 Potassium hydroxide solution (37% aqueous solution (w/v)), KOH. Dissolve 37g
potassium hydroxide pellets in organic-free reagent water and dilute to 100mL.

Typist LLR

7.5 Phosphate buffer pH = 2.5 (0.1 M). Dissolve 12g sodium phosphate (NaH2P04) in
organic-free reagent water and dilute to 1.0L. .Add phosphoric acid to adjust the pH to
2.5.
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7.6

• 7.7

7.8

7.9

7.10

N-methyl-N-nitroso-p-toluenesulfonamide (Diazald). High purity, available from
Aldrich Chemical Co. or equivalent.

Silicic acid, H2SiOs. 100 mesh powder, store at l30°C.

Potassium carbonate, K2C03.

2,3,4,5,6-Pentafluorobenzyl bromide (pFBBr), C6FsCH2Br. Pesticide quality or
equivalent.

Sodium sulfate (granular, acidified, anhydrous), Na2S04. Purify by heating at 400°C fo~

4 hours in a shallow tray, or by precleaning the sodium sulfate with methylene chloride.
Ifthe sodium sulfate is predeaned with methylene chloride, a method blank must be
analyzed,·demonstrating that there is no interference from the sodium sulfate. Acidify by
slurrying 100g sodium sulfate with enough diethyl ether to just cover the solid; then add
O.lmL of concentrated sulfuric acid and mix thoroughly. Remove the ether under
vacuum. Mix Ig of the resulting solid with 5mL of organic-free reagent water and
measure the pH of the mixture. It must be below a pH of 4. Store the remaining solid at
BO°C.-.

•

•

7.11 Diazomethane Generation (Diazald Kit Method):

7.11.1 See Section 3, Health and Safety, before proceeding.

7.11.2 Assemble glassware. Set 400-mL beaker on hot plate and heat to 65°C.

7.11.3-Prepare reagents while the water bath is heating.

7.11.3.1 Dissolve 5 grams ofKOH in 8 mL of water in a scintillation vial.

7.11.3.2 Dissolve 5 grams diazald in 45mL of ether in a 125mL Erlenmeyer
flask.

7.11.4 Fill the condenser and receiver cooling bowl with dry ice. Add acetone slowly
until full.

NOTE: Can use liquid nitrogen if dry ice is not available.

7.11.5 Add 14 mL of2-(2-ethoxyethoxy)ethanol and 8 mL of ether to the potassium
hydroxide solution in the reaction vessel.

7.11.6 Place the separatory funnel over the reaction vessel and transfer the diazald
solution to the funnel.

7.11.7 When the water bath reaches 60-70°C, quickly add a small amount of diazald to
start the reaction. Adjust so the rate of distillation is approximately equal to the
rate of-addition. '

7.11.8 -'When all of the diazald has been added, rinse the diazald flask with about 10 mL
.. of et4er. Add the ether to the separatory funnel and continue the distillation
process, until the distillate starts flowing colorless.
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7.11.9 Remove the apparatus from the water bath. Pour the diazomethane from the
receiver into VOA vials and refrigerate until ready for use. Use or dispose of the •
diazomethane within 2 weeks of preparation. Unused diazomethane is allowed to
react in the hood with silica gel or methanol until the solution is colorless.

8.0 PROCEDURE

8.1 Upon receiving a copy of the LIMS (Laboratory InfoI11!ation Management System)
sample log, the samples are retrieved from storage and logged out for extraction by the
technician according to the chain-of-custody procedure.

8.2 The technician now initiates the automated extraction logsheet (See Attachment 1 for
Extraction Log example). The pertinent extraction information is keyed into the
Extraction Laboratory Database which is updated as the extraction procedure progresses.

8.3 After the samples are extracted and are ready for departmental transfer, the database
generated extraction log is reviewed and submitted with the sample extracts to the
appropriate laboratory for analysis.

8.4 Aqueous Sample Procedure: Aqueous samples are extracted by Separatory Funnel
Extraction (Method 8151A):

8.4.1 Using a 1 liter graduated cylinder, measure 1 liter (nominal) of sample and
quantitatively transfer it to the 2-L separatory funnel. If high concentrations are
anticipated, a smaller volume may be used and then diluted with organic-free
reagent water to 1 liter. Add 0.5 mL of the surrogate standard to all samples, •
spikes, and blanks and mix well. For the sample in each analytical batch selected
for spiking, add 1.0 mL of the matrix spiking standard and mix well.

8.4.2 Add 250g ofNaCI to the sample, seal, and shake to dissolve the salt.

8.4.3 Use this step only if herbicide esters, in addition to herbicide acids, are to be
determined.

Add 7mL of ION NaOH to the sample. Seal and shake. the sample. Check the
pH of the sample with pH paper. If the sample does not have a pH greater than or .
equal to 12, adjust the pH by adding more 10 N NaOH. Let the sample sit at
room temperature until the hydrolysis step is completed (usually 1 -2 hours),
shaking the separatory funnel and contents periodically.

Typist LLR

8.4.4 Add 60mL of methylene chloride to the sample bottle and rinse both the bottle
and the graduated cylinder. Transfer the methylene chloride to the separatory
funnel and extract the sample by vigorously shaking the funnel for 2 minutes,
with periodic venting to release excess pressure. Allow the organic layer to
separate from the water phase for a minimum of 10 minutes. If the emulsion
interface between the layers is more than one-third the volume of the solvent
layer, the analyst must employ mechanical techniques to c~mplete the phase
separation. The optimum technique depends upon the sample, but may include
stirring, filtration through glass wool, centrifugation, or other physical methods.
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Discard the methylene chloride phase. Extract 2 additional times with fresh
60mL portions of methylene chloride. Combine extracts.

8.4.5 Add 7mL of cold (4°C) 1:1 sulfuric acid to the sample (or hydrolyzed sample),
seal, and shake to mix. Check the pH of the sample with pH paper. If the sample
does not have a pH less than or equal to 2, adjust the pH by adding more acid.

8.4.6

8.4.7

Add 120mL of diethyl ether to the sample. Seal and extract the sample by
vigorously shaking the funnel for 2 minutes with periodic venting to release
excess pressure. Allow the organic layer to separate from the water phase for a
minimum of 10 minutes. If the emulsion interface between layers is more than
one-third the volume of the solvent layer, the analyst must employ mechanical
.techniques to complete the phase separation. The optimum techniques to
complete the phase separation depends upon the sample, but may include stirring,
filtration through glass wool, centrifugation, or other physical methods. Remove
the aqueous phase to a 2-L Erlenmeyer flask and collect the ether phase in a
500mL Erlenmeyer flask containing approximately 109 of acidified anhydrous
sodium sulfate. Periodically, vigorously shake the extract and drying agent.

Return the aqueous phase to the separatory funnel, add 60mL of diethyl ether to
the sample, and repeat the extraction procedure a second time, combining the
extracts in the 500mL Erlenmeyer flask. Perform a third extraction with 60mL
diethyl ether in the same manner. Allow the extract to remain in contact with the
sodium sulfate for approximately 2 hours.

,

• Typist: LLR

NOTE: the drying step is very critical to ensure complete esterification. Any moisture
remaining in the ether will result in low herbicide recoveries. The amount of sodium
sulfate is adequate if some free flowing crystals are visible when SWirling the flask. If all
of the sodium sulfate solidifies in a cake, add a few additional grams of acidified sodium
sulfate and again test by swirling. The 2-hour drying time is a minimum, however, the
extracts may be held in contact with the sodium sulfate overnight.

8.4.8 ..Pour the dried extract through a funnel plugged with acid washed glass wool, and
.collect the extract in the K-D concentrator. Use a glass rod to crush any caked
sodium sulfate during the transfer

8.4.9 Assemble a Kudema-Danish (K-D) concentrator by attaching a lOmL
concentrator tube to a 500mL evaporation flask.

8.4.10 Add one or two clean boiling chips to the flask and attach a three-ball Snyder
column. Prewet the Snyder column by adding about ImL of diethyl ether to the
top of the column. Place the K-D apparatus on a hot water bath (60-65°C) so that
the concentrator tube is partially immersed in the hot water and the entire lower
rounded surface of the flask is bathed. Adjust the vertical position of the
apparatus and the water temperature as required to complete the concentration in
45-60 minutes. At the proper rate of distillation the balls of the column will
actively chatter, but the chambers will not flood. When the apparent volume of
liquid reaches ImL, allow to drain and cool for approximately 10 minutes.

8.4.11 Rinse the Snyder column into the sample extract with 1-2mL of diethyl ether, and
transfer the extract to a scintillation vial.
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Soil Sample Procedure: Soil samples are extracted by the shaker method.

.8.5.1 --S.ample Handling: •
8.5.1.1

8.5.1.2

8.5.1.3

8.5.1.4

8.5.1.5

8.5.1.6

Sediment/soil samples -' Decant and discard any water layer on a .
sediment sample. Mix sample thoroughly, especially composite
samples. Discard any foreign objects such as sticks, leaves, and
rocks.

Determine the dry weight of the sample remaining after decanting.
Measurement of soil pH is required.

Waste samples - Samples consisting ofmulti-phases must be
prepared by the phase separation method in Chapter Two ofSW-846
before extraction. This procedure is for solids only.

Dry waste samples amenable to grinding - Grind or otherwise
subdivide the waste. .

Gummy, fibrous or oily materials not amenable to grinding should be
cut, shredded, or otherwise broken up to allow mixing, and maximum
exposure of the sample surfaces for extraction. The 'professional
judgment of the analyst is required for handling of these difficult
matrices.

Determination of percent moisture - weight out a portion of sample
for this determination at the same time as the portion used for
analytical determination.

WARNING: The drying oven should be contained in a hood or
vented. Significant laboratory contamination may result from drying
a heavily contaminated hazardous waste sample. However, samples
known or suspected to contain significant concentrations of toxic,
flammable, or explosive constituents should not be over-dried because
of concerns for personal safety. Laboratory discretion is advised. It
may be prudent to delay oven-drying of the weighed-out portion until
other analytical results are available.

•

8.5.2 Shaker Extraction (Method 8151A):
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8.5.2.1

8.5.2.2

Immediately after weighing the. sample for extraction; weigh 5-10 g of
the sample into a disposable aluminum weighing boat. Determine the
% moisture of the sample by drying at 103°C (±2°C) for a
predetermined amount of time or over night. Allow to cool before
weighing. See Section 9.0, "Calculations" for calculation of percent
moisture.

Add 50.0g of the well mixed, moist solid sample to a 500mL wide
mouth Erlenmeyer flask. Adjust the pH to 2 with concentrated HCI
and monitor the pH for 15 minutes with occasional stirring. If
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8.5.2.4
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necessary, add additional HCI until the pH remains at 2. Add 0.5mL
of the surrogate standard spiking solution onto the sample. For the
sample in each analytical batch selected for spiking, add 1.0mL of the
matrix spiking standard.

Add 20mL of acetone to the flask and mix the contents with a wrist
shaker for 20 minutes. Add 80 mL of diethyl ether to the same flask
and shake again for 20 minutes. Decant the extract and measure the
volume of the solvent recovered.

Extract the sample twice more using 20mL of acetone followed by
80mL of diethyl ether. After addition of each solvent, the mixture
should be shaken with a wrist shaker for 10 minutes and the acetone
ether extract decanted.

8.5.2.5

.0

After the third extraction, the volume of extract recovered should be
at least 75% of the volume of added solvent. If this is not the case,
additional extractions may be necessary. Combine the extracts in a 2
L separatory funnel containing 250mL of reagent water. Ifan
emulsion forms, slowl¥ add 5g of acidified sodium sulfate
(anhydrous) until the solvent-water mixture separates. A quantity pf
acidified sodium sulfate equal to the weight of the sample may be
added, if necessary.

8.5.2.6 Check the pH of the extract. If it is not at or below pH 2, add more
concentrated HCI until stabilized at the desired pH. Gently mix the
contents of the separatory funnel for 1 mip.ute and allow the layers to
separate. Collect the aqueous phase in a clean beaker and the extract
phase (top layer) in a 500mL ground glass-stoppered Erlenmeyer
flask. Place the aqueous phase backinto the separatory funnel and re
extract using 25mL of diethyl ether. Allow the layers to separate and
discard the aqueous layer. Combine the ether extracts in a 500mL K-

. D flask.

8.5.2.7 Use this step only if herbicide esters, in addition to herbicide acids,
are to be detennined. Ifhydrolysis or additional cleanup is not
required and the sample is dry, proceed to Section 8.5.3.3.
Otherwise, proceed to Section 8.5.2.7.1 for hydrolysis or Section
8.5.3 for extract cleanup.

•
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8.5.2.7.1 Add 5mL of37% aqueous potassium hydroxide and 30mL
of water to the extract. Add additional boiling chips to the
K-D flask. Reflux the mixture on a water bath at 60-65°C
until the hydrolysis step is completed (usually 1-2 hours).
Remove the flasks from the water bath and cool to room
temperature.

CAUTION: The presence of residual acetone will result in
o the fonnatiop of aldol condensation products, which will
cause GC interference.
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8.5.2.7.2 Transfer the hydrolized aqueous solution to a 500mL
separatory funnel and extract the solution three times with •
100mL portions of methylene chloride. Discard the
methylene chloride phase. At this point, the basic
(aqueous) solution contains the herbicide salts.

8.5.2.7.3' Adjust the pH of the solutIon to <2 with cold (4°C) sulfuric
acid (1 :3) and extract once with 40mL of diethyl ether and
twice with 20mL portions of ether. Combine the extracts
and pour them through a pre-rinsed drying column
containing 7 to 10cm of acidified anhydrous sodium
sulfate. Collect the dried extracts in a 500mL Erlenmeyer
flask (with a 24/40 joint) containing 109 of acidified
anhydrous sodium sulfate. Periodically, vigorously shake
the extract and drying agent and allow the drying agent to
remain in contact with the extract for a minimum of 2
hours.

NOTE: the drying step is very critical to ensure complete
esterification. Any moisture remaining in the ether will result in
low herbicide recoveries. The amount of sodium sulfate is
adequate if some free flowing crystals are visible when swirling
the flask. If all of the sodium sulfate solidifies in a cake, add a
few additional grams of acidified sodium sulfate and again test
by swirling. The 2-hour drying time is a minimum, however, the
extracts may be held in contact with the sodium sulfate
overnight. •8.5.2.7.4 Quantitatively transfer the contents of the flask to a 500mL
Kudema-Danish flask with a 10mL concentrator tube
attached when the extract is know to be dry.

8.5.2.7.5 Proceed to Section 8.5.3.3 for extract concentration. If
additional cleanup is required, proceed to Section 8.5.3;

8.5.3 Cleanup of non-hydrolized herbicide extracts:

Typist LLR

8.5.3.1

8.5.3.2

Partition the herbicides by extracting the diethyl ether (8.5.2.7.4)
three times with 15-mL portions of aqueous base prepared by
carefully mixing 30 mL of reagent water into 15 mL of 37% aqueous
potassium hydroxide. Discard the ether phase. At this point the basic
(aqueous) solution contains the herbicide salts.

Adjust the pH of the solution to < 2 with cold (4°C) sulfuric acid (l :3)
and extract once with 40 mL of diethyl ether and twice with 20-mL
portions of ether. Combine the extracts and pour them through a pre
rinsed drying column containing 7-10 cm of acidified anhydrous
sodium sulfate. Collect the dried extracts in a 500-mL,Erlenmeyer
flask (with a 24/40 joint) containing 109 of acidified anhydrous
sodium sulfate. Periodically, vigorously shake the extract and drying •
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agent and allow the drying agent to remain in contact with the extract
for a mininmm of 2 hours.

NOTE: the drying step is very critical to ensure complete esterification. Any
moisture remaining in the ether will result in low herbicide recoveries. The
amount of sodium sulfate is adequate if some free flowing crystals are
visible wh~nswirling the flask. If all of the sodium sulfate solidifies in a
cake, add a few additional grams of acidified sodium sulfate and again test
by swirling. The 2-hour drying time is a minimum, however, the extracts
may be held in contact with the sodium sulfate overnight.

•
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8.5.3.3

8.5.3.4

8.5.3.5

8.5.3.6

8.5.3.7

K5.3.8

8.5.3.9

Quantitatively transfer the contents of the flask to a 500mL K-D flask
. with a lOmL concentrator tube attached when the extract is now to be
dry.

Assemble a Kudema-Danish (K-D) concentrator by attaching a 10mL
concentrator tube to a 500mL evaporation flask.

Add one or two clean boiling chips to the flask and attach a three-ball
Snyder column. Prewet the Snyder column by adding about ImL of
diethyl ether to the top of the column.

Place the K-D apparatus on a hot water bath (60-65°C) so that the
concentrator tube is partially immersed in the hot water and the entire
lower rounded surface of the flask is bathed, Adjust the vertical
position of the apparatus and the water temperature as required to
complete the concentration in 45-60 minutes. At the proper rate of
distillation the balls of the column will actively chatter, but the
chambers will not flood. When the apparent volume of liquid reaches
l.mL, allow to drain and cool for approximately 10 minutes.

Rinse the Snyder column into the sample extract with 1-2mL of
diethyl ether, and transfer the extract to a scintillation vial. The
extracts are now submitted to the GC Laboratory for derivation
(Section 8.5.3.7).

Reduce the extract volume to 2.5mL using nitrogen blowdown.

Place the scintillation vial under the apparatus and evaporate the
solvent volume to a final volume of 2.5mL using a gentle stream of
clean, dry nitrogen (filtered through a column of activated carbon).

CAUTION: Plastic tubing must not be used between the carbon trap
and the sample, since it may introduce interferences.

Dilute the extract with ImL ofisooctane and 0.5mL of methanol.
Dilute to a final volume of 4mL (if required) with diethyl ether.

Diazald kit method: Add 2mL of diazomethane solution and let the
sample stand for 10 minutes with occasional swirling. The yellow
color of diazomethane should be evident and should persist for this
period.

Page 13 of IS
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8.5.3.11

8.5.3.10 Rinse the inside wall of the ampule with 700JlL of diethyl ether.
Reduce the extract volume to approximately 2mL (or until the extract •
turns clear) to remove excess diazomethane using an extremely gentle
stream of clean, dry nitrogen. No condensation should be visible on
the outside of the vial.

Dilute the sample to 10.0mL with hexane. Analyze by gas
chromatography.

8.5.4 Waste Dilution (Method 3580A):

Typist lLR

8.5.4.1

'-8.5.4.2

8.5.4.3

8.5.4.4

8.5.4.5

8.5.4.6

--8.5.4.7

8.5.4.8

8.5.4.9

This method describes a solvent dilution of a non-aqueous waste
sample prior to cleanup and/or analysis. It is designed for wastes that
may contain organic chemicals at a concentration greater than 20,000
mg/Kg and that are soluble in the dilution solvent.

Samples consisting of multi-phases must be prepared by the phase
separation method before extraction.

The sample dilution may be performed in a 10-mL volumetric flask.
If disposable glassware is preferred, the 20-mL scintillation vial may
be calibrated for use. Pipette 10.0 mL of extraction solvent (diethyl
ether) into the scintillation vial and mark the bottom of the meniscus.
Discard this solvent.

Transfer approximately 19 of each phase of the sample to separate
20mL vials or 10mL volumetric flasks (record weight to the nearest
O.lg). Wipe the mouth of the vial with a tissue to remove any sample
material. Cap the vial before proceeding with the next sample to
avoid any cross-contamination.

Add 1.0mL surrogate spiking solution to all samples and blanks. For
the sample in each analytical batch selected for spiking, add 2.0mL of
the matrix spiking standard.

Immediately dilute to 10mL with the diethyl ether.

Add 2.0g of anhydrous sodium sulfate to the sample.

Cap and shake the sample for 2 minutes.

NOTE: the drying step is very critical to ensure complete esterification. Any
moisture remaining in the ether will result in low herbicide recoveries. The
amount of sodium sulfate is adequate if some free flowing crystals are
visible when swirling the flask. If all of the sodium sulfate solidifies in a
cake, add a few additional grams of acidified sodium sulfate and again test
by swirling. The 2-hour drying time is a minimum, however, the extracts
may be held in contact with the sodium sulfate overnight.

Loosely pack disposable Pasteur pipettes with 2-3cm glass wool
plugs. Filter the extract through the glass wool and collect 5mL of
the extract ill a tube or vial.

Page 14 of 18

•

•



SWLO, INC. / AATS, INC.
Extraction of Herbicides by GC

O-Series: SWL-OE-411
Rev. No.: 1.0 - 09/08/00

8.5.4.10 Submit extracts to the GC Laboratory for derivation. The GC Analyst
will proceed to 8.5.3.7 for extract concentration and derivation.

8.5.4.11 Any reagent blanks and matrix spike samples must be subjected to
exactly the same analytical procedures as those used on actual
samples.

8.5.5 TCLP extraction:

..8.5.5.1

8.5.5.2

8.5.5.3

8.5.5.4

8.5.5.5

Transfer 100mL of TCLP extract into a 250mL separatory funnel.
Spike with O.5mL of surrogate spike. Add 3mL of 1:1 sulfuric acid
and check that the pH stabilizes at 2 or below. Addition of more
sulfuric acid is required until stability at the desired pH is achieved.

Add 50mL of diethyl ether and shake for 1 minute. Drain the
aqueous phase (bottom layer) into a beaker. Collect the organic phase
(top layer) in~o a boiling flask containing 2mL of 37% KOH and 15
mL ofdeionized water. Add several boiling chips.

Repeat two additional times using 50mL of diethyl ether each time.

Place the boiling flask with combined organic phase into a water bath
at 60-65°C for 1 hour.

Remove the boiling flask from the bath and let cool. Remove the
Snyder column and transfer back into a separatory funnel. Rinse the
flask twice with approximately 5mL of deionized water each time.

• Typist: LLR

8.5.5.6 Check that the pH is basic.

.8..5.5.7 Add 20mL of diethyl ether to the separatory funnel and shake for 1
minute. Collect the aqueous phase (bottom layer) in a beaker.
Discard organic phase (top layer).

8.5.5.8 Repeat once more with 20mL of diethyl ether to wash the basic
solution.

8.5.5.9 Add 2mL of 1: 1 sulfuric acid to the aqueous phase. The pH must
stabilize a 2 or below.

8.5.5.10 Add20mL of diethyl ether to the separatory funnel and shake for 1
minute. Drain the bottom layer into a beaker. Collect the top layer
into an Erlenmeyer flask containing 2-4 grams of acidified anhydrous
sodium sulfate.

8.5.5.11 Repeat the process with 20mL of ether two additional times.

8.5.5.12 Funnel the extract with filter paper and approximately 10 grams of
acidified anhydrous sodium sulfate. Rinse well with diethyl ether.

8.5.5.13 Assemble a K-D concentrator by attaching a 10mL concentrator tube
to a 500mL .evaporation flask.
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8.5.5.14 Add one or two clean boiling chips to the flask and attach a three-ball
Snyder column. Prewet the Snyder column by adding about ImL of
diethyl ether to the top of the column. Place the K-D apparatus on a
hot water bath (60-65°C) so that the concentrator tube is partially
immersed in the hot water and the entire lower rounded surface of the
flask is bathed. Adjust the vertical position of the apparatus and the
water temperature as required to complete the concentration in 45-60
minutes. At the proper rate of distillation the balls of the column will
actively chatter, but the chambers will not flood. When the apparent
volume of liquid reaches 1mL, allow to drain and cool for .
approximately 10 minutes.

8.5.5.15 Rinse the Snyder column into the sample extract with 1-2mL of
diethyl ether, and transfer the extract to a scintillation vial. The
extracts are now submitted to the GC Laboratory for derivation
(Section 8.5.3.7).

SWLO, INC./ AATS, INC.
Extraction of Herbicides by GC

."--',
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9.0 CALCULATIONS

Dry weight calculation (from data gathered during step 8.5.1.2):

% Moisture = grams of sample - grams ofdried sample x 100
. grams of sample

•10.0 QUALITY ASSURANCE/QUALITY CONTROL

Every 20 samples or sample delivery group (SDG) is considered a batch. Two method blanks,
laboratory control spikes, and a matrix spike (MS) and matrix spike duplicate (MSD) are
extracted with each SDG of up to 20 samples. In most cases, a client will specify a sample for
MS/MSD. IfMS/MSD sample is not speCified, the laboratory chooses one at their discretion.
Also, if two or more clients send samples not totaling 20 in number, one set of method blanks,
LCS and MS/MSD are applied to both clients' samples.

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

See the Standard Operating Procedure SWL-GA-114, "Hazardous Waste Management Plan."

12.0 METHOD PERFORMANCE

The MDL concentrations are updated annually and are obtained using organic-free reagent water
and sandy loam soil. The MDL results are maintained on file in the laboratory. Details for
determining MDLs are given in the SOP "Definition and Determination ofDetection Limits",
SWL-GA-l13. The MDL actually achievable in a given analysis will vary depending on
detector response characteristics, irreducible noise from instrument electronics and matrix
effects. •
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13.0 -REFERENCES
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Standard Operating Procedure, "Laboratory Safety Plan", SWL-GA-ll1.

Standard Operating Procedure, "Control Charts", SWL-GA-112.

Standard Operating Procedure, "Hazardous Waste Management Plan", SWL-GA-114.

14.0 DEFINITIONS

PQL: The Practical Quantitation Limit.

N/A: ; Not applicable

Material Safety Data Sheet: (MSDS) Information provided by commercial vendors for the
chemical products prepared by their company. The information
6n the MSDS includes but is not limited to composition, physical
properties,- hazards identification, first aid measures, emergency
clean-up and/or response, exposure, and storage.

SDG: The Sample Delivery Group) A unit within a single case that is
used to identify a group of samples for delivery. A SDG is a
group of 20 or fewer field samples within a case, received over a
period of up to 14 calendar days (7 calendar days for 14-day _

-turns). Data from all samples in a SDG are due concurrently.

15.0 ATTACHMENTS

15.1 Attachment 1: Sample Extraction Log
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ATTACHMENT 1
Sample Extraction Log
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• 1.0 SCOPE AND APPLICATION

The (SWL-OE-500) SOP is used for the extraction of semivolatile organic compounds in
methylene chloride or a mixture ofmethylene cWoride/acetone, for all types ofmatrices, such as:
ground and waste waters, soils, oils, and all other types of solid waste matrices. This extraction
procedure is used for the following Southwest Laboratory internal test codes. MSlOO, MS500, ---:: ..
MS505, MS506, MS507, MS510, MS530, MS540, MS550, MS566 and when applicable MS599
(see sp~cial instruction for all MS599 codes.)

2.0 METHOD SUMMARY

2."1 This method is for the extraction of semivolatile (BNA) organic compounds and is based
on SW846, Update III, Dec. 1997 methods 3510C (Separatory Funnel), 3520C
(Continuous Liquid-Liquid) and 3550B (sonication), and has been written into a
procedure for Southwest Laboratory of Oklahoma, Inc. For this SOP method 3510C will
be noted as Separatory Funnel, Sep. Funnel, or SEP-F, method 3520C will be noted as
Liquid-Liquid, continuous liquid-liquid, or .continuous extractor (cont. ex.), and method
3550B will be noted as sonication or sonc.

2.2 A measured volume, usually I liter, of aqueous liquid is extracted with methylene
chloride by either a separatory funnel or liquid -liquid extractor, prior to extraction the
liquid must be adjusted to a pH < 2 and 2nd by adjusting sample to pH > II. This
methylene chloride extract is dried, by use of a drying agent and concentrated to a fmal of
ImL.

2.3 A measured weight, (normally 30 grams for low level organics or I gram for
mediumlhigh level organics) of solid or non-aqueous liquid, is mixed with a drying agent
and, extracted with a methylene chloride/acetone mixture by sonication. This extract is
concentrated to a final volume of ImL, or 0.5mL, ifGPC work is done.

3.0 HEALTH AND SAFETY

3.1 Caution should be taken when extracting all samples. Most samples are of unknown
origin and should be considered hazardous. Many of the spiking solutions used, along
with chlorinated solvents are considered carcinogenic. Concentrated acids and bases, if
not handled properly, can cause severe burns.

3.2 Gloves should be used for the extraction of all samples and preparation of all acid and
base solutions. Wear personal protective equipment (PPE) and goggles or face shield
when warranted. See SOP SWL-GA-III, "Laboratory Safety Plan" for detailed safety
procedures.

\
!

•
4.0

Typist LLR

SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE

4.1 Extraction holding times for samples are as follows: 7 days from the date of collecting
aqueous samples and 14 days from the date of sampling for soiVsolid samples.
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4.2 No sample preservation is necessary for organic semivolatiles, however samples and final •
extracts must be kept at 4 degrees Celsius ± 2 degrees.

4.3 All containers should be glass jars or bottles with Teflon lids. A.minimum of one liter is
required for aqueous samples. A mmum of 30 grams is required for soil samples,
(125mL glass jar).

Note: Amber bottles should be used for aqueous samples.

5.0 INTERFERENCE'S AND POTENTIAL PROBLEMS

5.1 Extreme care must be taken when extracting samples in an effort to minimize laboratory
contamination. This contamination can come from unclean glassware, gloves, and any
other apparatus being used in the extraction area. The use ofmany types of protective
equipment, especially gloves, contain high levels ofphthalates. Many of these phthalates
interfere with the analysis of target compounds. Therefore, extreme caution must be
taken. One must refrain from touching the inside of any container, any solvent, or any
apparatus when wearing gloves.

5.2 Solvents, reagents, glassware, and other sample processing hardware may yield artifacts
and/or cause interference's to sample analysis. All these materials must be demonstrated
to be free from interference under the conditions of the analysis by analyzing method
blanks. Specific selection of reagents and purification of solvents by distillation in all-
glass systems may be required. •

5.3 Phthalate ester contamination is commonly found in the laboratory. Plastics, in
particular, must be avoided because phthalates are co~only used as plasticizers and are
easily extracted from plastic materials. Serious phthalate contamination may result at any
time if consistent quality control is not practiced.

5.4 Glassware contamination resulting in analyte degradation: Soap residue on glassware
may cause degradation of certain analytes. Specifically, aldrin, heptacWor, and most
organophosphorus pesticides will degrade in this situation. This problem is especially
pronounced with glassware that may be difficult to rinse (e.g., 500mL K-D flask, synder
columns, and condenser tubes). These items should be hand-rinsed very carefully to
avoid this problem (See SOP SWL-OE-IOI, "Organic Glassware").

6.0 EQillPMENT AND APPARATUS

6.1 General Extraction Equipment and Apparatus

......

Typist LLR

6.1.1 400 mL Pyrex beakers

6.1.2 pH meter, (Orion 420A), or equivalent.

6.1.3 pH - paper, narrow range (1 - 6) and (7 -11).

6.1.4 Zymark (turbovap), nitrogen blowdown equipment, or equivalent.
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6.2

6.1.5 Zymark (turobovap) extract blowdown tubes, (1 & Y:z mL tips), or equivalent.

6.1.6 Short stem glass funnels: top ID 100 nun, stem 100 nun, ( Pyrex or Kimax)

6.1.7 filter paper, ( ScWeicher & Schuell #595), or equivalent.

6.1.8 Kudema Danish concentrator apparatus (500 ml)

6.1.9 . 3 ball snyder columns

6.1.10 10 mL concentrator tubes

6.1.11 (5 % or 9) in. disposable pipettes

6.1.12 1.8 mL extract vials ( wheaton or equivalent)

6.1.13 20 mL scintillation vials (wheaton or equivalent)

6.1.14 PFE-Latex Gloves, ( Safeskin or equivalent)

6.1.15 temperature controlled hot water bath.

6.1.16 glass stirring rods

Soil Extraction Equipment and Apparatus

6.2.1 Stainless steel spatulas

6.2.2 Sonicators (Vibra Cell model VC602) or equivalent, with % in. probe or 4-post
micro probe.

6.2.3 GPC - Low Pressure - ABC 1002A or ABC 1002B - or equivalent.

6.2.4 GPC - High-Pressure - Zymark (Benchmate) dual column, Marathon single
column, or equivalent.

6.2.5 Aluminum weighting Pans (70 X 16 nun).

6.2.6 Electronic Balance (DRAUS Galaxie 400 or equivalent).

6.2.7 ·10 mL PP+PE sterile disposable syringes

6.2.8 Acrodics, 0.45 micron, (Gelman or equivalent.)

6.2.9 Automated Shaker

• Typist LLR

6.3 Water Extraction Equipment and Apparatus

6.3.1 2000 mL Separatory Fwmels

6.3.2 1000 mL Graduated cylinders

6.3.3 500 mL boiling flasks
Page 3 of26



6.3.4 Liquid - Liquid extractors capable or holding 1300 mL of liquid.

6.3.5 Boiling Beads (Hengar Granules plain and micro) or equivalent.

6.3.6 Automated electrical heating panel to control the I8-hr. extraction setting for
liquid-liquid extractors.

SWLO, INC. / AATS, INC.
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6.3.7 Automated Separatory funnel shaker (8 - port).

6.3.8 8-port Separatory funnel and filter holder

6.3.9 4 oz. specimen containers (polypropylene with polypropylene caps).

7.0 REAGENTS AND SOLVENTS

7.1 Reagents

7.1.1 Reagent Water, ASTM type II, as described in the water quality SOP

7.1.2 Sulfuric Acid (Fisher certified A.C.S. PLUS) or equivalent.

7.1.3 Sodium Hydroxide pellets (Fisher certified A.C.S.) or equivalent.

7.1.4 Sodium Sulfate, Anhydrous crystals (lOST low organic A.C.S.) or equivalent.

7.2 Solvents

7.2.1 Methanol (Fisher A.C.S. grade spectra analyzed) or equivalent.

7.2.2 Methylene Chloride (Fisher OPTIMA), or equivalent.

7.2.3 Acetone (Fisher GC Resolv), or equivalent.

•
8.0 PROCEDURE

8.1 Extraction of BaselNeutrallAcid Fractions from Water

8.1.1 Retrieve water samples from sample storage, and fill out sample internal chain of
custody records before removing samples from sample storage area.

8.1.2 Retrieve water extraction log book and fill out pertinent information: Client, Date
received, Extraction Date, SWLO Sample ID, client sample ID, Extraction type,
matrix, etc.

8.1.3 Prepare preprinted extraction labels for all samples and QC, each sample should
have 4 preprinted labels to be used during extraction and final blowdown.

8.1.4 Make pH determination of each'sample (see section 8.6.2), ifpH is < 5 or> 9 pH
units, inform the supervisor of the pH values on these samples. Record pH values
on Extraction Log for each sample. including Matrix Spike and Duplicate. •
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8.2

8.1.5 Proceed to section 8.2 for method 3510C (separatory funnel extraction) or section
8.3 for method 3520C (liquid-liquid extraction).

Method 35l0C (Separatory Funnel Extraction)

8.2.1 Prerinse all glassware and apparatus used with extraction solvent.

8.2.2 Set up 2-liter separatory funnel in 8-port Sep. funnel holder (top Level)

8.2.3 Set up glass filter funnels, with S&S # 595 filter paper, and approximately 100
grams of Sodium Sulfate, in 8-port Sep. funnel holder (middle level). Record
Sodium Sulfate lot # on Extraction Log, in comment section.

8.2.4 Set up Kudema Danish concentrator apparatus with boiling chips in the 8-port
Sep. funnel holder, if necessary a 500mL boiling flask with boiling chips may be
substituted (lower level).

8.2.5 Install preprinted sample ID labels on Sep. funnel and kudema Danish
concentrator on boiling flask.

8.2".6 Retrieve .the appropriate number of 1000mL Graduated cylinders, one for each
sample+QC.

8.2.7 Shake sample bottle and pour sample into 1000mL Graduated cylinder. 1000mL
of sample should be used. Record actual volume to nearest ~ graduated cylinder
mark on the extraction log. Pour approximately I0-15ml of sample into a
scintillation vial and take pH reading immediately and record in Extraction Log.

8.2.8 Pour sample from graduated cylinder into 2-liter Sep. funnel, care must be taken
to make sure that correct sample is poured into correctly labeled Sep. funnel.

8.2.9 Continue doing 8.2.7 and 8.2.8 for each sample plus QC being extracted. For
blanks and laboratory control spikes, Reagent water will be used in section 8.2;7.

Note: After all samples are poured out all remaining sample must be returned to the
sample storage area and the internal chain of custody records must be filled to indicate
that the remaining sample has been returned. If the entire sample was used for the
extraction, then the pitched bottle Log must be filled out. This log is with the internal chain
of custody records.

8.2.10 pH Adjustment - If samples are to have both Base/neutral and Acid or
Base/neutral only compounds tested continue with 8.2.10.1. and skip section
8.2.10.2.

If samples are for Acid Extraction only (MS505 test code) then skip section
8.2.1 0.1 and start with seCtion 8.2.10.2.

8.2.11 Surrogate Spike Addition

To each sample + QC add 500uL of surrogate spiking solution. Check to verify
that you have the correct surrogate spiking solution, for the test code being
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performed, and that the surrogate spiking solution is not expired. Record
surrogate spiking solution ID #, the spiking of each sample, and sample spike
verification (second person) on Extraction Log.
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Note: The surrogate spiking solution is prepared and tested by the GC/MS Semivolatile
analyses Dept. prior to use. When the solution is approximately 50 percent used up or
expired, a new solution must be requested from th~ Semivolatile Dept.

8.2.12 Laboratory Control Spike (LCS) Addition

To each Laboratory Control Sample (LCS) or duplicate (LCSD) add 500uL of
LCS spiking solution. Check to verify that you have the correct LCS spiking
solution, for the test code being performed, and that the LCS spiking solution is
not expired. Record LCS spiking solution ID #, the spiking of LCS samples, and
sample spike verification (second person) on Extraction Log. This is normally the
same solution as the Matrix Spike Solution and is recorded in the same location
on the Extraction Log. When performing Method 625, addition of all client
specified compounds of interest is required.

Note: The laboratory control spiking solution is prepared and tested by the GC/MS
Semivolatile analyses Dept. prior to use. When the solution is approximately 50 percent
used up or expired, a new solution must be requested from the Semivolatile Dept.

8.2.13 Matrix Spike (MS) Addition

To each Matrix Spike Sample (MS) or duplicate (MSD) add 500uL of MS spiking •
solution. Check to verify that you have the correct MS spiking solution, for the
test code being performed, and that the MS spiking solution is not expired.
Record the MS spiking solution ID #, the spiking of MS samples, and sample
spike verification (second person) on Extraction Log. This is normally the same
solution as the Laboratory Control Spike Solution. When performing Method
625, addition of all client specified compounds of interest is required. The matrix
spike spiking solution is prepared and tested by the GCIMS Semivolatile analyses
Dept. prior to use. When the solution is approximately 50% used up or expired, a.
new solution must be requested from the Semivolatile Dept.

·8.2.14 Acid pH adjustment -. To each sample + QC slowly add (l :1) sulfuric acid until
a pH value less than 2 is constant by testing with narrow range pH paper (1 - 6).
Sample should be stirred with a glass stirring rod, or stopper the Sep. funnel and
hand shake for approximately 5 seconds, test the pH and again stir the sample and
test the pH again to verify proper pH. Record pH change on Extraction Log under
Acid pH confirmation and note pH change with <2.

8.2.15 BaselNeutral pH adjustment - To each sample + QC slowly add (ION sodium
hydroxide) until a pH value greater than 11 is constant by testing with narrow
range pH paper (7 - 11). Sample should be stirred with a glass stirring rod or
stopper the Sep. funnel and hand shake for approximately 5 seconds, then test the •
pH and again stir the sample and check the pH again to verify proper pH. Record
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~,.1 pH change on Extraction Log under Base pH confirmation and note pH change

with >11.

8.2.16 Extraction Solvent Addition - To each sample + QC add 60mL of methylene
chloride. Record the methylene chloride Lot # on the Extraction Log, in the
comments section.

8.2.17 Sample Extraction

•'

8.2.17.1

8.2.17.2

8.2.17.3

8.2.17.4

Place the stopper in the Sep. funnel, hand - shake for approximately
10 seconds, and then vent in a ventilation hood. Repeat twice more
the 10 second shaking and venting. (This process is to release any
pressure build up cause by the extraction solvent).

Take Sep. funnel and install on 8 port automatic shaker and set timer
for 3 minutes. When shaker stops, remove Sep. funnel immediately,
vent and put back in the original place on 8-port Sep. funnel holder,
(check sample IDs on Sep. funnels and KDs to ensure that samples do
not get switched).

Allow Sep. funnel to set undisturbed for a minimum of 10 minutes to
allow aqueous and solvent phases to separate.

Note: If an emulsion interface between the layers forms and cannot be
broken by the use of physical means (Le., stirring, filtration of the emulsion
through glass wool, centrifugation, or other physical methods), the sample
should be extracted in a continuous extractor or separated into more than
one Sep. Funnel (to increase the solvent to sample amount), in an attempt to
decrease the emulsion. Contact supervisor for instructions, before
proceeding, if emulsion is problematic.

Slowly open stop - cock on Sep. funnel and let methylene chloride
drain from Sep. funnel onto the sodium sulfate and into the KD.

Note: the sodium sulfate needs to be saturated with methylene chloride prior
to drying extract. If this is not done it is very possible that part of the sample
extract will be held up in the sodium sulfate.

•
Typist LLR

8.2.17.5 After methylene chloride has drained out close stop - cock and repeat
steps (8.2.14.1 - 8.2.15.4) two additional times.

8.2.17.6 If Base Extraction is also needed on the samples then proceed to
section 8.1.15.9 other wise continue on to section 8.2.15.8.

8.2.17.7 Check pH of extracted water to verify that pH is still <2, if not then
readjust pH and repeat steps (8.2.14.1'- 8.2.15.4) two additional
times.

8.2.17.8 Check Sodium Sulfate: if the sodium sulfate has hardened, then the
methylene ~hloride extract must be re-dried using new sodium sulfate.
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8.2.17.12

\

This must be done before sample extract is concentrated. If only •
Base/neutral extract is being done (MS507) and the extract is deemed
to be dry then proceed to section 8.2.17.

8.2.17.9 Base pH adjustment

To each sample + QC slowly add (10 N) Sodium Hydroxide until a
pH value>11 is constant by testing with narrow range pH paper (7
11). Sample should be stirred with a glass stirring !od, or stopper the
Sep. funnel and hand - shake for approximately 5 seconds, then test
the pH and again stir the sample and check the pH again to verify
proper pH. Record pH change on Extraction Log under Base pH
confirmation and note pH change with>11.

8.2.17.10 After base pH is adjusted return to section 8.2.14 and continue
procedure through section 8.2.15.5.

8.2.17.11 Check pH of extracted water to verify that pH is still>11, if not then
readjust pH and repeat steps in sections (8.2.14.1 - 8.2.15.4) two
additional times.

Check Sodium Sulfate, if the sodium sulfate has hardened then the
methylene chloride extract must be re-dried using new sodium sulfate..
This must be done before the sample extract is concentrated. When •
the extract is deemed to be dry then proceed to section 8.2.16.

8.2.18 Initial Extract Concentration
. .

8.2.18.1 Attach a three-ball Snyder column to the KD. Pre-wet the column
with approximately lrnL of methylene chloride.

8.2.18.2 Place the KD assembly in a hot water bath (not above 65°C) so that
the entire lower rounded surface of the KD assembly is immersed in
the water. The position of the KD assembly in the water bath and the
water bath temperature should be such that the concentration is
completed in 45-60 minutes. The balls of the Snyder column should
actively chatter and the chambers should not flood with condensed
solvent.

Typist LLR

8.2.18.3 When the apparent volume of liquid reaches approximately 10rnL,
remove from the water bath, rinse the snyder column with
approximately lrnL of methylene chloride, and allow the apparatus to
drain and cool for at least 10 minutes. If the sample will not
concentrate to a 10rnL volume, consult your supervisor for
instructions. Sign and date the KD portion of the extraction log.

8.2.18.4 Remove the synder column.
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8.2.18.5 Transfer the contents from the KD assembly to a 20mL scintillation
vial.

8.2.18.6 Rinse KD assembly three separate times, with 1-2mL of methylene
cWoride, and pour each rinse into the scintillation vial.

8.2.18.7 Place a preprinted sample ID label on scint~llationvial.

8.2.19 Final Extract Concentration

8.2.19.1 Place the scintillation vial on the nitrogen blowdown apparatus. The
flow ofnitrogen should be such that it causes a slight ripple across the
top of the sample without causing splashing of the sample.
Concentrate the sample to approximately ImL.

8.2.19.2 Transfer the sample to a 1.8mL Wheaton vial and put a preprinted
sample ID label on the 1:8mL Wheaton vial. Rinse the scintillation
vial with 0.5 mL of methylene cWoride. Add the rinseate to the
Wheaton vial.

8.2.19.3 Concentrate the sample to a fmal volume of ImL. If the sample will
not concentrate to a final volume of ImL, inform supervisor. Record
fmal volume on the extractions log and sign and date the blowdown
portion of the extraction log. '

8.2.20 Extract Submission

8.2.20.1 The Extraction log must be reviewed by the supervisor or designee
before submitting sample extracts for analyses. After reviewing, sign
and date the reviewed portion of the extraction log.

8.2.20.2 Submit extracts and extraction log to GCIMS Semivolatile (BNA)
Dept. Sign and date the submitted portion of the extraction log.

8.2.20.3. Fill out the following fields on the GCIMS Extract Receipt Log,
(Form-2): Date, Time, Sample ID, Client ID, and Extraction chemist
Initials.

. 8.3 Method 3520C (Continuous Liquid - Liquid Extraction)

8.3.1 Pre-rinse all glassware and apparatus used with the extraction solvent.

8.3.2 Set up the Liquid-Liquid extractors by placing them in the (5 or 10)-port Liquid
Liquid extractor holder.

Note: Make sure that the stopcocks are in the closed position on the extractors.

8.3.3 Retrieve the appropriate number of 1000mL graduated cylinders, one for each
sample + QC.
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8.3.4 Retrieve the appropriate number of boiling flasks (500 mL) with 1 or 2 boiling
chips in each, one for each sample + QC.

8.3.5 Install preprinted sample ID labels on Liquid-Liquid extractors an

8.3.6 d or boiling flask. .
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8.3.6 Extraction Solvent Addition

To each Boiling Flask add approximately 200 mL of methylene chloride; add
approximately 250 mL of methylene chloride to each Liquid-Liquid extractor.
Record the methylene chloride Lot # on the Extraction Log, in the comments
section.

8.3.7 Shake sample bottle and pour sample into 1000 mL graduated cylinder. 1000mL
of sample should be used. Record actual volume to nearest ~ graduated cylinder
mark on the extraction log. Pour approximately la-15m! of sample into a
scintillation vial and take pH reading immediately and record in Extraction Log.

8.3.8 Pour sample from graduated cylinder into Liquid-Liquid extractor; care must be
taken to ensure that the correct sample is poured into the correctly labeled
extractor.

8.3.9 Continue steps 8.3.7 and 8.3.8 for each sample plus QC being extracted. For
blanks and laboratory control spikes, Reagent water will be used as described in
section 8.3.6.

Note: After all samples are poured out all remaining sample must be returned to the
sample storage area and the intemal chain of custody records must be filled to indicate
that the remaining sample has been returned. If the entire sample was used for the
extraction, then the Pitched Bottle Log must be filled out. This log is with the internal
chain of custody records.

8.3.10 Surrogate Spike Addition

To each sample + QC add 500uL of surrogate spiking solution. Check to verify
that you have the correct surrogate spiking solution, for the test code being
performed, and that the surrogate spiking solution is not expired. Record
surrogate spiking solution ID #, the spiking of each sample, and sample spike
verification (second person) on Extraction Log. The surrogate spiking solution is
prepared and tested by the GCIMS Semivolatile analyses Dept. prio'r to use.
When the solution is approximately 50 percent used up or expired, a new solution
must be requested from the Semivolatile Dept.

8.3.11 Laboratory Control Spike (LCS) Addition

To each Laboratory Control Sample (LCS) or duplicate (LCSD) add 500uL of
LCS spiking solution. Check to verify that you have the correct LCS spiking
solution, for the test code being performed, and that the LCS spiking solution is
not expired. Record LCS spiking solution ID #, the spiking of LCS samples, and
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sample spike verification (second person) on Extraction Log. This is normally the
same solution as the Matrix Spike Solution and is recorded in the same location
on the Extraction Log. When performing method 625, addition of all client
specified compounds of interest is required. The laboratory control spiking
solution is prepared and tested by the GC/MS Semivolatile analyses Dept. prior to
use. When the solution is approximately 50 percent used up or expired, a new
solution must be requested from the Semivolatile Dept.

8.3.12 Matrix Spike (MS) Addition

To each Matrix Spike Sample (MS) or duplicate (MSD) add 500uL ofMS spiking
solution. Check to verify that you have the correct MS spiking solution, for the
test code being performed, and that the MS spiking solution is not expired.
Record the MS spiking solution ID #, the spiking ofMS samples, and sample
spike verification (second person) on Extraction Log. This is normally the same
solution as the Laboratory Control Spike Solution. When performing method
625, all client specified compounds of interest are required. The matrix spike
spiking solution is prepared and tested by the GC/MS Semivolatile analyses Dept.
prior to use. When the solution is approximately 50 percent used up or expired, a
new solution must be requested from the Semivolatile Dept.

8.3.13 Initial pH Adjustment _. If samples are to have both Base/neutral and Acid or
Base/neutral only compounds tested continue with 8.3.9.1, and skip section
8.3.9.2. If samples are for Acid Extraction only (MS505 test code) then skip
section 8.3.10.1 and start with section 8.3.10.2.

• 1
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8.3.13.1

8.3.13.2

Base/Neutral pH adjustment - To each sample + QC slowly add
(ION sodium hydroxide) until a pH value greater than 11 is constant
by testing with narrow range pH paper (7 - 11). Sample should be
stirred with a glass- stirring rod, then test the pH and again stir the
sample and check the pH again, to verify proper pH. Record pH
change on Extraction Log under Base pH confirmation and note pH
change with >11.

Note: Extreme care must be taken when adding the 10N sodium sulfate, as
to make certain that no solution and or sample gets into the evaporation arm
of the extractor. .

Acid pH adjustment - To each sample + QC slowly add (1 :1)
sulfuric acid until a pH value less than 2 is constant by testing with
narrow range pH paper (1 - 6). Sample should be stirred with a glass
stirring rod, then test the pH and again stir the sample and check the
pH again to verify proper pH. Record pH change on Extraction Log
under Acid pH confirmation and note pH change with <2.

Note: Extreme care must be taken when adding the (1:1) sulfuric acid, as to
make certain that no solution and or sample gets into the evaporation arm of
the extractor.
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8.3.14 Sample Extraction

8.3.14.1 Assemble the boiling flask, the liquid/liquid extractor and the
condenser on the automated 18 hr Liquid-Liquid extraction apparatus.
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8.3.14.2 Open stopcock on the Liquid-Liquid extractor so that the extractor
will work properly. (Solvent will start to siphon as distillation starts.

8.3.14.3 Check the Cool-flow water recirculator, if need turn on and inspect to
ensure re-circulator is working.

8.3'.14.4 Tum on the 18 hr. automated heating mantles and let samples extract.

8.3.14.5 After samples have started extracting, check each Liquid-Liquid
extractor to ensure that all joints are connected properly and
extraction solvent is not leaking at any joint.

8.3.14.6 After the completion of the 18 Hr. extraction period the heating
mantles will automatically shut off.

8.3.14.7 After the boiling flasks have cooled down, shut off the stopcock on
the Liquid-Liquid extractors, and remove the water condensers.

8.3.14.8 If doing the Base/neutral extraction, Check the pH of extracted water
to verify that pH is still <2, if not then readjust pH and repeat steps •
(8.3.14.1 - 8.3.14.7). If doing the Base extraction, Check the pH of
extracted water to verify that pH is still>11, if not then readjust pH
and repeat steps (8.3.14.1 - 8.3.14.7).

8.3.14.9 When the Acid extraction is completed and the Base Extraction is also
needed on the samples, then proceed with section (8.3 .14.10), other
wise skip to section (8.3.15).

8.3.14.10 Second pH adjustment (Base) - To each sample + QC slowly add
10mL Sodium Hydroxide until a pH value greater 11 is constant by
testing with narrow range pH paper (7-11). Sample should be stirred
with-a glass - stirring rod, then test the pH and again stir the sample
and check the pH again to verify proper pH. Record pH change on
Extraction Log under Base pH confirmation and note pH change with
>11.

Note: Extreme care must be taken when adding the 10 N Sodium Hydroxide,
as to make certain that no solution and or sample gets into the evaporation
arm of the extractor.· .

8.3.14.11 After base pH is adjusted return to section (8.3.14) and continue the
procedure through section (8.3 .14~8).

•
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8.3.14.12 Upon completion of the extraction, the extracted water and remaining
methylene chloride in the liquid-liquid extractor is transferred to a
separation vessel so that the solvent can be separated from the water.

8.3.14.13 The waste solvent is disposed as per Standard Operating Procedure
"Hazardous Waste Management Plan", SWL-GA-114.

8.3.14.14 The extracted water is disposed in the ilonnal manner.

8.3.14.15 The extract in the boiling flask is dried, by using sodium sulfate, prior
to concentration, by ~ither the KD or the Turbo-Yap method.

8.3.15 Initial Extract Concentration

8.3.15.1 KD method

8.3.15.2 Set up glass filter funnels, with S&S # 595 filter paper, and
. approximately 20 grams of Sodium Sulfate. Rinse the filer paper arid

sodium sulfate with methylene chloride. Record the Sodium Sulfate
lot # on the Extraction Log, in the comment section.

8.3.15.3 Attach a concentrator tube to a KD flask and rinse both with
methylene chloride.

8.3.15.4 Place a glass funnel containing sodium sulfate (previously prepared)
above the KD assembly.

8.3.15.5 Slowly pour the solvent from the boiling flask into the funnel.

8.3.15.6 Rinse the boiling flas~ with approximately 10mL of the methylene
chloride. Repeat this process two additional times. Each time
pouring the rinses through the Na2S04 and collecting in the KD.

8.3.15.7 After the solvent has been transferred to the KD flask, remove the
funnel. Add two clean boiling chips to the KD

8.3.15.8 Attach a three-ball Snyder column to the KD. Prewet the column
with approximately ImL ofmethylene chloride.

8.3.15.9 . Place the KD assembly in a hot water bath (not above 65°C) so that
the entire lower rounded surface of the KD assembly is immersed in
the water. The position of the KD assembly in the water bath and the
water bath temperature should be such that the concentration is
completed in 45 - 60 minutes. The balls of the Snyder column should
actively chatter and the chambers should not flood with condensed
solvent.

8.3.15.10 When the apparent volume of liquid reaches approximately lOmL,
remove from the water bath, rinse the snyder column with

Page 13 of26



approximately ImL of methylene chloride, and allow the apparatus to
drain and cool for at least 10 minutes. If the sample will not
concentrate to a 10mL volume, consult your supervisor for
instructions. Sign and date the KD portion of the extraction log.
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8.3.15.11 Remove the synder column.

8.3.15.12 Transfer .the contents from the KD assembly to a 20mL scintillation
vial.

8.3.15.13 Rinse KD assembly three separate times, with 1 - 2 mL of methylene
chloride, and pour each rinse into the scintillation vial.

8.3.15.14 Place a preprinted sample ID label on scintillation vial.

8.3.16 Turbo-Vap method

8.3.16.1 Set up glass filter funnels, with S&S # 595 filter paper, and
approximate 20 grams of Sodium Sulfate. Rinse the filer paper and
sodium sulfate with methylene chloride. Record the Sodium Sulfa~e

lot # on the Extraction Log, in the comment section.

8.3.16.6 Concentrate the sample to a ImL volume, rinsing the walls of the
Zymark tube with 1 to 2mL of methylene chloride several times
during the concentration.

Note: When the volume of the extract reaches the 1 mL or O.5mL mark
according to the Turbovap used, a sensor will sound a long beep.

8.3.16.7 Transfer the sample to a 1.8 mL Wheaton vial and put a preprinted
sample ID labels on the 1.8 mL Wheaton vial. Sign and date the KD
portion of the extraction log noting from T/vap.

8.3.16.8 The extract is now ready for final concentration, proceed to section
(8.3.17.3).

8.3.17 Final Extract Concentration
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8.3.17.1 Place the scintillation vial on the nitrogen blowdown apparatus. The
flow of nitrogen should be such that it causes a slight ripple across the
top of the sample without causing splashing of the sample.
Concentrate the sample to about I mL

8.3.17.2 Transfer the sample-to a 1.8mL Wheaton vial and put a preprinted
sample ID label on the 1.8mL Wheaton vial. Rinse the scintillation
vial with 0.5 mL of methylene chloride. Add the rinsate to the
Wheaton vial.

8.3.17.3 Concentrate the sample to a final volume of ImL If the sample will
not concentrate to a final volume of ImL inform supervisor. Record
the final volume on the extraction log, then sign and date the
blowdown portion of the extraction log.

8.3.18 Extract Submission

8.3.18.1 The Extraction log must be reviewed by supervisor or a designee
before submitting sample extracts for analyses. After review, sign
and date the reviewed portion of the extraction log.

8.3.18.2 Submit extracts and extraction log to GC/MS Semivolatile (BNA)
Dept. Sign and date the submitted portion of the extraction log.

8.3.18.3 Fill out the following fields on the GC/MS EXTRACT RECEIPT
.LOG, (FORM-2), Date, Time, Sample ID, Client ID, and Extraction
Chemist Initials.

8.4 Method 3550B (Extraction of BINA Fractions from SoiVSediments) (Low Level)

8.4.1 Retrieve soil samples from sample storage, and fill out sample internal chain of
custody records before removing samples from sample storage area.

8.4.2 Retrieve soil extraction log book and fill out pertinent information: Client, Date
received, Extraction Date, SWLO Sample ID, client sample ID, 'Extraction type,
matrix, etc.

8.4.3 ' Prepare preprinted extraction labels for all samples and QC, each sample should
have 4 preprinted labels to be used during extraction and final blowdown.

8.4.4 Retrieve sufficient amount of400 mL beakers, one for each sample + QC, and
place a preprinted sample ID label on each beaker.

8.4.5 Homogenize sample before taking subsamples. This is done, by carefully
removing any large stones, sticks, and then decanting any water at the top of the
sample before mixing. Then mix the sample in the sample container by' using a
stainless steel spatula.
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8.4.6 Make pH detennination of each sample (see section 8.6.3 for procedure), if pH if •
< 5 or > 9 pH units, infonn the supervisor of the pH on these samples. Record pH
on the Extraction Log for each sample.

8.4.7 Detennine the moisture content of each sample (see section 8.7 for procedure).
Record % moisture on the Extraction Log for each sample.

8.4.8 Calibrate the balance before weighing samples if balance was not previously
calibrated for the day. Check Zone Log Book on procedure for calibration
balance.

8.4.9 Weigh 30 grams of the sample to the nearest O. 1gram into a 400 mlbeaker.
Record the weight on the Extraction Log for each sample + QC. For blanks and
laboratory control spikes, pre-extracted white sand will be used for the 30gram
sample weight.

_~.4.10 Add approximately 60 grams of anhydrous sodium sulfate, to the 400mL beaker
and mix well with a glass rod or stainless steel spatula. Record the Sodium
Sulfate lot # on the Extraction Log, in the comment section.

8.4.11 Continue doing 8.4.9 and 8.4.10 for each sample plus QC being extracted.

8.4.12 Surrogate Spike Addition - To each sample + QC add 0.5mL of surrogate
spiking solution. Check to verify that you have the correct surrogate spiking
solution, for the test code being perfonned, and that the surrogate spiking-solution
is not expired. Record surrogate spiking solution ID #, the spiking of each
sample, and sample spike verification (second person) on Extraction Log.

Note: If the samples are to go through the GPC cleanup step. add SOOul of surrogate
spiking solution. The surrogate spiking solution is prepared and tested by the GC/MS
Semivolatile analyses Dept. prior to use. When the solution is approximately 50 percent
used up or expired, a new solution must be requested from the Semivolatile Dept. Final
volume of extract is O.Sml. If no GPC is performed, then final volume of extract is 1.0m!.

•
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8.4.13 Laboratory Control Spike (LCS) Addition - To each Laboratory Control Sample
(LCS) or duplicate (LCSD) add 500uL ofLCS spiking solution. Check to verify
that you have the correct LCS spiking solution, for the test code being performed,
.and that the LCS spiking solution is not expired. Record the LCS spiking solution
ID #, the spiking ofLCS samples, and sample spike verification (second person)
on Extraction Log. This is normally the same solution as the Matrix Spike
Solution and is recorded in the same location on the Extraction Log.

Note: If the samples are to go through the GPC cleanup step, add SOOul of lCS spiking
solution. The laboratory control spiking solution is prepared and tested by the GC/MS
Semivolatile analyses Dept. prior to use. When the solution is approximately 50 percent
used up or expired, a new solution must be requested from the Semivolatile Dept. Final
volume of extract is O.Sml. If no GPC is performed, then final volume of extract is 1.0m!.

8.4.14 Matrix Spike (MS) Addition - To each Matrix Spike Sample (MS) or duplicate •
(MSD) add 500uL ofMS spiking solution. Check to verify that you have the
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correct MS spiking solution, for the test code being perfonned, and that the MS
spiking solution is not expired. Record the MS spiking solution ID #, the spiking
ofMS samples, and sample spike verification (second person) on the Extraction
Log. This is nonnally the same solution as the Laboratory Control Spike
Solution.

Note: If the samples are to go through the GPC cleanup step, add SOOul of MS spiking
solution. The matrix spike spiking solution is prepared and tested by the GC/MS
Semivolatile analyses Dept. prior to use. When the solution is approximately 50 percent
used up or expired, a new solution must be requested from the Semivolatile Dept. Final
volume of extract is O.Sml. If no GPC is perf0r:med, then final volume of extract is 1.0ml.

Note: After all samples are weighted out, all remaining sample must be returned to the
sample storage area, and the internal chain of custody records must be filled to indicate
that the remaining sample has been returned. If the entire sample was used for the
extraction, then the Pitched Bottle log must be filled out. This log is with the internal
chain of custody records.

8.4.15 Extraction Solvent Addition

8.4.16 Sample Sonication

Soon after adding sodium sulfate, add to each beaker 100 ml of 1: 1 methylene
chloride/acetone Record the methylene chloride Lot # and the Acetone Lot # on
the Extraction Log, in the comments section.

• 8.4.16.1 Set up glass funnels, with S&S # 595 filter paper, and approximately
10 to 20 grams of Sodium Sulfate, in 8-port soil extraction funnel
holder (top level). Record the Sodium Sulfate lot # on the Extraction
Log, in the comment section.

•
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8.4.16.2 Set up Kudema Danish concentrator assembly with boiling chips in
the 8-port soil funnel holder, (lower level).

8.4.16.3 Install preprinted sample ID labels on kudema Danish concentrator.

8.4.16.4 Sonicate the samples using the %" probe held about W' below the
liquid surface but W' above the sediment level.

8.4.16.5 Use full power and a 50% pulse for 3 minutes.

8.4.16.6 Stir the extract with the stainless steel'spatula, then decant and filter
the extract through a filter paper in a glass funnel, collecting the
extract in the Kb.

Note: Extreme care must be taken to ensure that the correct sample is put
into properly labeled KD, as not to switch samples.

8.4.16.7 Add another 100 ml of the 1:1 methylene chloride/acetone to the
400mL beakers containing the samples, stir the sample with the
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stainless steel spatula and repeat sections (8.4.16.4 - 8.4.16.6). Repeat
this section twice.
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•
8.4.16.8 Rinse beaker and filtered funnel with approximately 50mL of

methylene chloride.

8.4.16.9 Check Sodium Sulfate, if the sodium sulfate has hardened then the
methylene chloride/acetone extract must be re-dried using new
sodium sulfate. This must be done before the sample extract is
concentrated. When the extract is deemed to be dry then proceed to
section (8.4.16.10).

8.4.16.10 Initial Extract Concentration

• Attach a three-ball Snyder colwnn to the KD. Prewet the colwnn
with approximately ImL of methylene chloride.

• Place the KD assembly in a hot water bath (not to exceed 75°C) so
that the entire lower "rounded surface of the KD assembly is
immersed in the water. The position of the KD assembly in the
water bath and the water bath temperature should be such that the
concentration is completed in 45 - 60 minutes. The balls of the
Snyder column should actively chatter and the chambers should
not flood with condensed solvent. •

• When the apparent volume of liquid reaches approximately 10mL,
remove from the water bath, rinse the snyder colwnn with
approximately 1mL of methylene chloride, and allow the
apparatus to drain and cool for at least 10 minutes. If the sample
will not concentrate to a 10mL volume, consult your supervisor
for instructions. Sign & date the KD portion of the extraction log.

• Remove the synder column.

• Transfer the contents from the KD assembly to a 20mL
scintillation vial.

". Rinse KD assembly three separate times, with 1-2mL of
methylene chloride, and pour each rinse into the scintillation vial.

• Place a preprinted sample ID label on scintillation vial.

Typist LLR

• Place the scintillation vial on the nitrogen blowdown apparatus.
The flow of nitrogen should be such that it causes a slight ripple
across the top of the sample without causing splashing of the
sample. Concentrate the sample to 10mL.
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• Filter each sample extract + QC through an Acrodics, 0.45
micron, (Gelman or equivalent), using 10mL PP+PE sterile
disposable syringes, and place filtered extract back into a labeled
20mL scintillation vial.

Concentrate the sample to a ImL volume, rinsing the walls of the
Zymark tube with I to 2mLofmethyiene cWoride several times
during the concentration process.

Transfer the extract from the GPC collection vial into a Zymark tube
and put a preprinted sample ID label on the Zymark tube.

Rinse the GPC collection vial with approximately 10mL of the
methylene chloride. Pour the rinse into the Zymark tube.

After the solvent has been transferred to the Zymark tube, place the
zymark tube in the zymark concentrator (turbovap).

Transfer the sample to a 1.8mL Wheaton vial and place a preprinted
sample ID label on the 1.8mL Wheaton vial. Sign and date the KD
portion of the extraction log noting TV for turbovap.

8.4.17.7 Proceed to section 8.4.18.3 for final extract concentration.

• If no GPC is necessary then proceed to section 8.4.18. If sample __--.
extracts are to be GPC cleaned-up, then send extracts to GPC area
and fill out the GPC portion of the extraction log.

8.4.17 Secondary Extract Concentrat~on

After sample extracts have undergone GPC clean - up, the extracts
need to be re-concentrated by use of a turbo-vap concentrator.

8.4.17.1

8.4.17.2

8.4.17.3

8.4.17.4

• 8.4.17.5

8.4.17.6

8.4.18 Final Extract Concentration

8.4.18.1 Place the scintillation vial on the nitrogen blowdown apparatus. The
flow ofnitrogen should be such that it causes a slight ripple across the
top of the sample without causing splashing of the sample.
Concentrate the sample to about ImL.

8.4.18.2 Transfer the sample to a 1.8mL Wheaton vial and put a preprinted
sample ID labels on the 1.8mL Wheaton vial. Rinse the scintillation
vial with 0.5mL of methylene cWoride. Add the rinsate to the
Wheaton vial.

8.4.18.3 Concentrate the sample to a final volume ofO.5mL. If the sample will
not concentrate to a final volume ofO.5mL inform supervisor. Record
final volume on the extractions log and sign and date the blowdown
portion of the extraction log.
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•8.4.19.1 The Extraction log must be reviewed by the supervisor or a designee
before submitting the sample extracts for analyses. After the
extraction log is reviewed, sign and date the review portion of the
extraction log.

8.4.19.2 Submit extracts and extraction log to GCIMS Semivolatile (BNA)
Dept. Sign and date the submitted portion of the extraction log.

8.4.19.3 Fill out the following fields on the GCIMS EXTRACT RECEIPT
LOG, (FORM-2), Date, Time, Sample ID, Client ID, and Extraction
Chemist Initials.

8.5 Method 3550B Extraction ofBNA Fractions from Soil/Sediments (MediumlHigh Level)

8.5.1 Retrieve soil samples from sample storage, and fill out sample internal chain of
custody records before removing samples from sample storage area.

8.5.2 Retrieve soil extraction log book and fill out pertinent information: Client, Date
received, Extraction Date, SWLO Sample ID, client sample ID, Extraction type,
matrix, etc.

Prepare preprinted extraction labels for all samples and QC, each sample should •
have 4 preprinted labels to be used during extraction and final blowdown.

Retrieve sufficient amount of20mL scintillation vials, one for each sample + QC,
and place a preprinted sample ID label on each vial.

Homogenize sample before taking subsamples. This is done, by carefully
removing large stones, sticks, and then decanting any water at the top of the
sample before mixing. Mix the sample in the sample container by using a
stainless steel spatula.

8.5.6 Make pH determination of each sample (see section 8.6.3 for procedure), ifpH if
< 5 or > 9 pH units, inform the superVisor of the pH on these samples. Record the
pH on the Extraction Log for each sample.

8.5.7 Determine the moisture content of each sample (see section 8.7 for procedure).
Record % moisture on the Extraction Log for each sample.

8.5.3.
-

8.5.4

8.5.5

8.5.8 Calibrate the balance before weighing samples if balance was not previously
calibrated for the day. Check Zone Log Book on procedure for calibration
balance.

8.5.9 Weigh 1 gram of the sample to the nearest 0.05 grams into a 20mL scintillation
vial. Record the weight on the Extraction Log for each sample + QC. For blanks
and laboratory control spikes, pre-extracted white sand will be used for the 1gram •
sample weight.
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8.5.10 Add approximately 2 grams of anhydrous sodium sulfate, to the scintillation vial
and mix well with a glass rod or stainless steel spatula. Record the Sodium
Sulfate lot # on the Extraction Log, in the comment section.

8.5.11 Continue steps 8.5.9 and 8.5.10 for each sample plus QC being extracted.

Note: After all samples are weighted out, all remaining sample must be returned to the
sample storage area, and the internal chain of custody records must be filled to indicate
that the remaining sample has been returned: If the entire sample was used for the
extraction, then the Pitched Bottle log must be filled out. This log is with the internal
chain of custody records. --'- - -

8.5.12 Surrogate Spike Addition

To each sample + QC add 0.5 mL of surrogate spiking solution. Check to verify
that you have the correct surrogate spiking solution, for the test code being
performed, and that the surrogate spikiilg solution is not expired. Record
surrogate spiking solution ID #, the spiking of each sample, and the sample spike
verification (second person) on Extraction Log.

Note: If the samples are to go through the GPC cleanup step, add SOOul of surrogate
spiking solution. The surrogate spiking solution is prepared and tested by the GC/MS
Semivolatile analyses Dept. prior to use. When the solution is approximately 50 percent
used up or expired, a new solution must be requested from the Semivolatile Dept. Final
volume of extract is O.Sml. If no GPC is performed, then final volume of extract is 1.0ml.

8.5.13 Laboratory Control Spike (LCS) Addition

To each Laboratory Control Sample (LCS) or duplicate (LCSD) add 500uL of
LCS spiking solution. Check to verify that you have the correct LCS spiking
solution, for the test code being performed, and that the LCS spiking solution is
not expired. Record the LCS spiking solution ID #, the spiking ofLCS samples,
and sample spike verification (second person) on Extraction Log. This is
normally the same solution as the Matrix Spike Solution and is recorded in the
same location on the Extraction Log.

. Note: If the samples are to go through the GPC cleanup step, then add SOOul of lCS
spiking solution. The laboratory control spiking solution is prepared and tested by the
GC/MS Semivolatile analyses Dept. prior to use. When the solution is approximately 50
percent used up or expired, a new solution must be requested from the Semivolatile Dept.

. Final volume of extract is O.Sml. If no GPC is performed, then final volume of extract is
1.0ml.

8.5.14 Matrix Spike (MS) Addition

.To each Matrix Spike Sample (MS) or duplicate (MSD) add 500uL of the MS
spiking solution. Check to verify that you have the correct MS spiking solution,
for the test code being performed, and that the MS spiking solution is not expired.
Record the MS spiking solution ID #, the spiking of MS samples, and sample
spike verification (second person) on Extraction Log. This is nonnally the same
solution as the Laboratory Control Spike Solution.
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Note: If the samples are to go through the GPC cleanup step. add 500ul of MS spiking
solution. The matrix spike spiking solution is prepared and tested by the GC/MS
Semivolatile analyses Dept. prior to use. When the solution is approximately 50 percent
used up or expired, a new solution must be requested from the Semivolatile Dept. Final
volume of extract is O.5mL If no GPC is performed, then final volume of extract is 1.0m!.
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•
8.5.15 Extraction Solvent Addition

To each scintillation vial add the appropriate amount of methylene chloride
solution. The appropriate amount will be such that with the addition of the
spiking volUmes added to each scintillation vial, for surrogate, laboratory control
spike, and matrix spike, the total volume added to each scintillation vial is 10mL.
Record the methylene chloride Lot # on the Extraction Log, in the comments
section.

8.5.16 Sample Sonication

Sonicate the samples using the 4-prong microprobe held about W'
below the liquid surface but ~" above the sediment level.

Stir the extract with the stainless steel spatula, and then decant the
sample extract into the previously prepared disposable syringes
(section 8.5.16.3 through 8.5.16.5).

8.5.16.1

8.5.16.2

8.5.16.3

.

8.5.16.4

8.5.16.5

8.5.16.6

8.5.16.7 .Filter the extract through the Acrodics, 0.45 micron, (Gelman or
equivalent.), and place filtered extract back into a labeled 20mL
scintillation vial.

8.5.16.8 If no GPC is necessary then proceed to section 8.4.18. If sample
extracts are to be GPC cleaned-up send extracts to GPC area and fill
out the. GPC portion of the extraction log.

8.5.16~9 After GPC is complete, proceed to section 8.4.17.

8.6 pH Determination

8.6.1 The pH meter is to be calibrated before use and calibration data recorded in the •
pH meter logbook.
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8.6.2.1

8.6.2.2

8.6.2.3

Shake the sample and transfer approximately 20ml to a clean
scintillation vial.

Place the pH probe into the liquid and allow the meter to obtain a
stable reading.

Record the pH reading on the extraction log, as soon as the sample is
measured for extraction.

8.6.3 Soil samples

8.6.3.1

8.6.3.2

8.6.3.3

8.6.3.4

8.6.3.5

• 8.6.3.6

8.6.3.7

8.6.3.8

Homogenize the sample.

Weigh approximately 30 grams of sample mto a clean polypropylene
container.

Add 30ml of deionized water to the sample.

Mix sample and water with a stainless steel spatula.

Cover the polypropylene container with a polyethylene cap.

Allow the sample to shake forone hour on an automatic shaker.

After 1 hour, place the pH probe into the liquid and allow the meter to
obtain a stable reading.

Record the pH reading on the sample data sheet and on the extraction
log.

• '
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8.7 Moisture Determination

8.7.1 Use Southwest Laboratories Automated Percent Moisture Program.

8.7.2 Enter in Southwest Lab ID (episode #) for sample

8.7.3 Label (using a marker) the aluminum weighting pan (70 X 16 mm), with same ID
as in 8.7.2.

8.7.4 Tare the aluminum weighting pan (70 X 16 mm) on the balance.

8.7.5 Weigh 5-10 grams of the sediment into the aluminum weighting pan (70 X
16mm).

8.7.6 Place samples into a 103 ±2 degrees Celsius drying oven.

8.7.7 Dry samples over night or for a predetermined amount of time.

8.7.8 Remove samples from oven and allow the samples to cool at room temperature
before weighing.
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8.7.9 Reweigh the aluminum pans (containing the dried sample) on the balance using
the automated percent moisture program.
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•
8.7.10 Print out the percent moisture reports from the automated"program and store in a 3

ring binder.

8.7.11 Record the percent moisture on the extraction log.

9.0 CALCULATIONS

9.1 Percent Moisture Calculation

(wet weight of sample - dry weight of sample) x 100 = Percent Moisture
(wet weight of sample)

9.2 10 Normal Sodium Hydroxide Solution (ION)

9.2.1 Add 3 liter of reagent grade water to a 3 liter Erlenmeyer flask·

9.2.2 Add stirring bar to 3 liter Erlenmeyer flask.

9.2.3 Add flask to stirring plate and start stirring.

9.2.4 Slowly add 1200 grams (400 grams per liter of water) of Sodium Hydroxide
pellets (Fisher certified A.C.S.) to the Reagent grade water.

Note: Solution will start to heat up.

9.2.5 Allow solution to stir until all pellets have dissolved.

9.2.6 After solution has cooled to room temperature, th~ ION Sodium Hydroxide
solution is ready for use.

9.3 1: 1 Sulfuric Acid Solution

9.3.1 Add 1 liter of reagent grade water to a 3 liter Erlenmeyer flask

9.3.2 Add stirring bar"to 3 liter Erlenmeyer flask.

9.3.3 Add flaskto stirring plate and start stirring.

9.3.4 Slowly add 1 liter of concentrated Sulfuric Acid (Fisher certified A.C.S. PLUS) or
equivalent to the Erlenmeyer flask.

Note: Solution will start to heat up.

9.2.5 Allow solution to stir until all Sulfuric Acid has been added to the water.

•
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9.2.6 After solution has cooled to room temperature, the 1:1 sulfuric acid solution is •
ready for use.
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j' 10.0 QUALITY ASSURANCE/QUALITY CONTROL

The GCIMS Semivolatile Dept monitors quality Assurance/Quality Control. This is
accomplished by reviewing the extraction recoveries on the laboratory control spikes and
surrogates. '

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

All organic extraction waste is to be disposed in accordance with the latest revision of
"Hazardous Waste Management Plan", SOP_~.WL-GA-114.

12.0 METHOD PERFORMANCE

The GCIMS Semivolatile Dept monitors Method performance. This is accomplished by'
reviewing the extraction recoveries on the laboratory control spikes and surrogates.

13.0 REFERENCES

-.._...

•
13.1 SW846 Revision 3 Dec. 1997 Methods: 351OC, 3520C, and Revision 2 Dec. 1997

Method 3550B.

13.2 USEPA Contract Laboratory Program, Statement of Work for Organic analysis, Multi
Media, Multi-concentration,OLM03.2

13.3 Standard Operating Procedure "Hazardous Waste Management Plan", SWL-GA-114.

13.4 Standard Operating Procedure "Laboratory Safety Plan", SWL-GA-lll.

14.0 DEFINITIONS

14.1 Sep. Funnel Short for Separatory funnel used in the extraction of aqueous water
samples.

14.2 SEP-F Short for Separatory funnel used in the extraction of aqueous water
samples.

14.3 cont. Ex Short for continuous liquid-liquid extractor used in the extraction of
aqueous water samples.

14.4 Liquid-Liquid Short for continuous liquid-liquid extractor used in the extraction of
aqueous water samples. .

14.5 Aqueous liquid A liquid which is soluble in water.

14.6 PPE............•............ Personnel Protective Equipment

• 14.7 Degradation The breaking down ofa compound into different compounds.
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14.8 QC Quality Control, used in this SOP to indicate types of samples such •
as extraction blanks, laboratory control spikes, and matrix spikes.

14.9 LCS Laboratory Control Spike

14.10 LCSD Laboratory Control Spike Duplicate

14.11 MS Matrix Spike

14.12 MSD Matrix Spike Duplicate

14.13 (second person) The person doing the spike verification for sample spiking.

14.14 KD Kudema Danish solvent concentrator apparatus

14.15 Ml.. Milliliters

14.16 gm Grams

14.17 ID Identification

14.18 # Number

14.19 1: 1 Represents a 50 percent volume to 50 percent volume ratio

14.20 S&S # 595 Type of filter paper for Schleicher and Schuell

14.21 GPC Gel Penneation Chromatography

15.0 ATTACHMENTS

Not applicable.

•

•
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.1.0 SCOPE AND APPLICATION

1.1 The purpose of this standard operating procedure is to provide guidelines for purge and
trap instrument maintenance..

1.2 The purge & trap instruments require daily clean-up to ensure the sampl~ analysis is
accurate and precise.

2.0 METHOD SUMMARY

2.1 None.

3.0 HEALTH AND SAFETY

3.1 Care should be exercised as test tubes and vials are removed from the purge & trap
instrument since they are glass and could be harmful if broken.

3.2 All test tubes and vials removed from the purge & trap instruments contain volatile
standards or samples and are treated as potentially hazardous. Exposure to their contents
is minimized.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

• 4.1 None.

5.0 INTERFERENCE AND POTENTIAL PROBLEMS

5.1 Care should be taken to .coordinate comments about sample analysis in the run logbook
and clean-up activities asssociated with spcific purge locations..

6.0 EQillPMENT/APPARATUS

6.1 Concentrators:Tekmar LSC2000, 3000, or equivalent

6.2 Autosamplers: Tekmar ALS2032, ALS2016, Precept; Varian Archon or equivalent

7.0 REAGENTS

7.1 Methanol

7.2 Reagent Water

8.0 PROCEDURE

e· 8.1 Daily Maintenance (Tekmar ALS203212016)

8.1.1 Remove test tubes, and using a syringe, flush clean water through purge needles.
Note any discrepancies in the previous night's run sequence.
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8.1.3 Purge each chamber to clear residual water and/or soil.

8.1.4 If a sample contained target compounds or tentatively identified compounds at
high levels, it may have contaminated the chamber and/or lines. Place a test tube
in that positio"n and "Step to Bake" with the Bake Gas Bypass "On" which means
no gas flows tJirough the chamber. This prQcedure will decrease the chances of
soil getting into the sample return lines.

8.1.5 Verify non-soil needles keep aslight bend in them during the cleaning procedure.
This prevents possible blockage that may occur during routine soil analysis.

SWLO, INC. / AATS, INC.
Purge & Trap Maintenance

8.1.2 Wipe off needles if soils were analyzed

O-Series: SWL-OG-118
Rev. No.: 1.1 - 08/24/99

•

8.2 Daily Maintenance (Tekmar Precept or Varian Archon)

8.2.1 Remove VOA vials from tray, noting any discrepancies in the previous night's run
sequence.

8.2.2 Check the level of standard(s) in their vials and make new standards if necessary.
Prime any new standards added to the Precept or Archon before analysis begins.

8.2.3 Check water level in independent water storage tanks and refill if necessary.
Prime water line after refill.

8.2.4 Check nitrogen level in tank (used to pressurize Precept water tank) and replace if •
necessary.

8.2.5 Check water drain storage container and empty if necessary.

8.3 Preventive Maintenance

8.3.1 Little operator maintenance is required beyond daily clean-up.

8.3.2 The trap is changed as required by protocol or as it degrades and compounds are
no longer trapped efficiently.

9.0 CALCULATIONS

9.1 None

10.0 QUALITY ASSURANCE/QUALITY CONTROL

10.1 None

11.0 WASTE DISPOSAL

11.1 Residual sample material and standards are discarded as directed by the Hazardous Waste
Management Plan (SWL-GA-114, Rev. 3.0) • •
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SWLO, INC. / AATS, INC.
Purge & Trap Maintenance

• 12.0 METHOD PERFORMANCE

12.1 None

13.0 REFERENCES

13.1 Hazardous Waste Management Plan (SWL-GA-114, Rev. 3.0)

14.0 DEFINITIONS

14.1 Tenninology

O-Series: SWL-OG-118
Rev. No.: 1.1 - 08/24/99

Standard Operating Procedure (SOP): Written narratives that describe step-by-step
instructions and procedures specific to the
laboratory.

GelMS Run Log: Log containing daily volatile analytical
analyses. Maintained for each instrument.

Heating Pad Monitoring Log Log recording temperature verification of
heating pads used in volatile soil analysis .

• 15.0 ATTACHMENTS

15.1 None

•
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1.0 SCOPE AND APPLICATION. This SOP defines the procedure for routine maintenance,
scheduling and documentation for Liquid Chromatographs.

•
Southwest Laboratory of Oklahoma, Inc.
Title: Liquid Chromatography Instrument Maintenance Log

OL-Series: OL-103
Rev.1.1-04/23/98

2.0 METHOD SUMMARY

2.1 Preventi ve maintenance is performed as scheduled or on a needed basis.

2.2 All of the performed maintenance is recorded in the maintenance log book.
Each instrument has a specified maintenance log book.

3.0 HEALTH AND SAFETY

3.1 Manufacturer's specification should be followed when replacing any parts.

3.2 Always turn the power off to the instrument during any maintenance.

• 4.0

3.3 Some parts contain chemicals, and/or reagents which the toxicity or carcinogenicity of
these reagents are not precisely defined. Therefore, these chemicals must be treated as a
potential health hazard and exposure to them should be reduced to the lowest possible
level by whatever means available. Refer to SWLO's Laboratory Safety Plan, SWL-GA
111.

SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE. N/A.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 The parts that are exposed to the reagents should always be cleaned and be residue free
during replacement.

5.2 When it is recommended, gloves should be worn to eliminate any possible contamination.

5.3 Follow the manufacturer's recommendation to eliminate any introduction of interference.

5.4 Helium should always be used as a degassing agent since other gases can not be used as a
degassing agent.

6.0 EQUIPMENT/ APPARATUS

6.1 Recommended tools by the manufacturer.

6.2 Recommended solvents to clean the parts by the manufacturer.

7.0 REAGENTS

• 7.1

7.2

Typist: MLM

HPLC Grade Methanol (or equivalent).

(THF) Tetrahydrofuran-HPLC grade (or equivalent).

Page lof5



Southwest Laboratory of Oklahoma, Inc.
Title: Liquid Chromatography Instrument Maintenance Log

7.3 HPLC water (or equivalent).

OL-Series: OL-103
Rev.1.1-04/23/98

•. 8.0 PROCEDURE

8.1 Follow manufacturer's recommendation for each instrument regarding preventive
maintenance.

8.2 The following preventive measurements should be followed to maximize instrument
utilization.

8.2.1 Check the pump seals every three months or sooner according to utilization.

8.2.2 Replace the piston seals if any signs of shedding appears.

8.2.3 Check the piston sapphire rod for scratches. This can be performed most
effectively by using a magnifying glass. If there are scratches on the piston
sapphire rod, the rod should be replaced before any piston seal installation.

8.2.4 Check the columns for resolution and separation during analysis.

8.2.5 Check the instruments for contamination by analyzing instrument blanks
periodically at the start of the analysis.

8.2.6 Observe any retention time shift that may occur during the analysis due to the
instrument and/or column.

8.2.7 If the retention time shift persists, the following measurements should be taken.

• Check for visible leaks in the entire system while the pumps are operating.

• If the old column is being utilized, exchange the column with a newer column.

• Change the piston seals and rod if required.

• If the problem still persists, consult the supervisor for further investigation.

8.2.8 The UV lamp should be replaced every 1000 hours if it is required. However, the
lamp can be utilized until the occurrence of the following problems:

• Baseline noise increases by 50%.

• Sign of spiking appears during analysis.

• Low illumination of the lamp can be checked through the reference and the
sample

•

Typist: MLM

8.2.9 After installation of a new deuterium lamp, make a note of reference and a
sample. This will be helpful in determining the lamp condition.

8.2.10 Some of the deuterium lamps are equipped with a timer which specifies the •
number of hours the lamps have been utilized.
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8.2.11 When a new deuteriumiamp is installed, allow the lamp to wann up for 2-3 hours
before utilization of the detector.•

Southwest Laboratory of Oklahoma, Inc.
Title: Liquid Chromatography Instrument Maintenance Log

OL-Series: OL-I03
Rev.1.1-04123/98

8.2.12 Consult the manual on each instrument for the lamp replacement. If problems
occur, consult the supervisor. .

8.2.13 The instruments should be checked monthly for preventive maintenance
measurements, and the preventive maintenance log sheets should be initialed for
each instrument. Perfonned maintenance should be recorded on the HPLC
maintenance log sheet.

8.2.14 When the instrument has been returned to the working status, follow up should be
recorded on the HPLC maintenance log sheet.

8.2.15 All the solvents prior to use should be filtered in order to remove the particulate.

8.2.16 Degas the solvents for 5-10 minutes, and prime the pump prior to utilization.

9.0 CALCULATION. N/A.

10.0 QUALITY ASSURANCE/ QUALITY CONTROL. To eliminate contamination,
manufacturer's specification should be followed for replacement of parts.

•. 11.0 WASTE DISPOSAL. Refer to SWL-GA-114 SOP for waste disposal.

12.0 METHOD PERFORMANCE. N/A.

13.0 REFERENCES

13.1 Laboratory Quality Assurance Plan; SWL-GA-100.

13.2 Standard Operating Procedure for Preventative Maintenance, SWL-GA-127.

14.0 DEFINITIONS

14.1 HPLC: High Pressure Liquid Chromatography.

14.2 N/A: Not Applicable.

15.0 ATTACHMENTS

•
15.1 Attachment 1: An example of a Preventive Maintenance Log Sheet.

15.2 Attachment 2: An example of an HPLC Instrument Maintenance Log.
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Southwest Laboratory of Oklahoma, Inc.
Title: Liquid Chromatography Instrument Maintenance Log

ATTACHMENT 1
PREVENTIVE MAINTENANCE LOG SHEET

OL-Series: OL-I03
Rev.l.l-Q4/23/98

•
•
:: ..
:. .
: .
: .
: :

..
Preventive Maintenance Log Sheet

SWL SOP Rev. # 1.0 - 08/13/97; Form ID: OL-103-PREV-F: LocationlFile ID: F:\SOP\OL\103-ATI1

JAN.

FEB.

MARCH

APRIL

MAY •JUNE

JULY

AUG.

SEPT.

OCT.

NOV.

DEC.

1. Check the seals in the pumps every three months.

2. Check the,columns for resolution and separation during analysis.

3. Check the instrument for contamination by analyzing the solvent blank periodically.

4. Observe any retention time shift that may occur due to instrument and/or column. Correct the problems accordingly.

5. Replace the UV lamp every 1000 hours if it is required or if there is a 50% incre~se in baseline noise.

•
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Southwest Laboratory of Oklahoma, Inc.

Title: Liquid Chromatography Instrument Maintenance Log

ATTACHMENT 2
HPLC INSTRUMENT MAINTENANCE LOG

OL-Series: OL·103
Rev.1.1-04/23/98

•": I •

,f .

7--;.'$
~

HPLC Instrument Maintenance L09t- _
SWl SOP Rev, # 1.0·08114197; Form 10: Ol·lQ3.INSlOG·F: locationIFUe 10: F:\SOP\Ol\1Q3.ATI2

•

•
Typist: MLM Page 50f5



SOUTHWEST LABORATORY OF
OKLAHOMA, INC.

HPLC Instrument Maintenance Log

LC5

•

This document is the property of Southwest Laboratory of Oklahoma, Inc. It may not
be reproduced without the written consent of Southwest Laboratory, Inc. •

••



•
Preventive Maintenance Log Sheet

Prevo Maint. Log Sheet (OL103Att.wb1) SWL-OL-103 Rev. 1.1

•

•

JAN.

FEB.

MARCH

APRIL

MAY

JUNE

JULY

AUG .

SEPT..

OCT.

NOV.

DEC.

Check the seals in the pumps every three months.
Check the columns for resolution and separation during analysis.
Check the instrument for contamination by analyzing the solvent blank periodically.
Observe any retention time shift that may occur due to instrument and/or column. Correct the problems accordingly.
Replace the UV lamp every 1000 hours if it is required or if there is a 50% increase in baseline noise.



HPLC Instrument Maintenance Log
HPLC Instr. Maint. Log (OL103Att.wb1) SWL-OL-103 Rev. 1.1
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•
SWLO. INC. I AATS, INC.
Nitroaromatics and Nitramines by HPLC, SW846 Method 833G

1.0 SCOPE AND APPLICATION

O-Series: SWL-OL-200
Rev. No.: 6.0 - 09127/00

1.1 This method (based on SW-846 Method 8330) is used to deterinine the concentration ot"
the explosive residues in water. soil or sediment/'s listed in Table 1.

1.2 This SOP has 1 deviation from Method 8330. Method 8330.calls for calibration
standards to be made daily. SWLO uses calibration standards for 6 months (see Section
7.3.)

Table 1

••

COMPOUND ADDR. CAS Number

Octahydro-l.3,5,7-tetranitro-l,3,5,7-tetrazocine HMX 2691-41-0
Hexahydro-l,3,5-trinitro-l,3,5-triazine RDX 121-82-4
1,3.5-Trinitrobenzene TNB 99-35-4
1,3-Binitrobenzene DNB 99-65-4-0
Methyl-2,4,6-trinitrophenylnitramine Tetryl 479-45-8
Nitrobenzene NB 98-95-3
2,4,6-Trinitrotoluene TNT 18-96-7
4-amino-2.6-dinitrotoluene 4ADNT 1946-51-0
2-amin0-4,6-dinitrotoluene 2ADNT 35572-78-2
2,6-Dinitrotoluene 26DNT 606-20-2
2,4-Dinitrotoluene 24DNT 121-14-2
o-Nitrotoluene 2NT 88-72-2
p-Nitrotoluene 4NT 99-99-0
m-Nitrotoluene 3NT 99-08-1

SURROGATE

3,4-Dinitrotoluene 34DNT 610-39-9

• Chemical Abstracts Service Registry number

d°ti ns)h'

Table 2
Extended Target List
d d°ft ti hti 81tiee sec on . or require mo Ilca ons to c romatol raDI IC con I 0

COMPOUND ADDR. CAS Number

Pentaervthritol tetranitrate PETN 75-11-5

(s

1.3 All of these compounds are either used in the manufacturing of explosives or are the
.degradation products of compounds used for that purpose. When making stock solutions
for calibration, treat each compound as if it were extremely explosive.

••
1.4

1.S

The practical quantitation limits (PQLs) of target analytes are presented in Table 3. The
PQLs are based on the low point (Ll) in the initial calibration represented in Table 4, the
amount of sample extracted, and the volume of the extract

1bis method is restricted to use by or under the supervision of analysts experienced in the
use ofHPLC, skilled in the interpretation of chromatogfams, and experienced in handling
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SWLO. INC. / AATS, INC.
Nitroaromatics and Nitramines by HPLC. SW846 Method 833'0

0-8eries: SWL-OL-200
Rev. No.: 6.0 - 09127/00

~xplosive materials. Each analyst must demonstrate the ability ro ge-nerate acceptable •
results with this method,

1.6 Method Detection Limits (MDLs) are generated according to'SWL-GA-113, see "red
book" for current MDLs.

Table 3
Practical Ouantitation Limits

Low Level Water High Level Water Soil
Compound

. (u2!L) (u2!L) (ul!/Kl!)

HMX 0.65 100 500
RDX 0.65 100 500
TNB 0.65 100 500
DNB ·0.65 100 500
TETRYL 0.65 100 500
NB 0.65 100 500
TNT 0.65 100 500
24DNT 0.65 100 500
26DNT 0.65 100 500
2NT 0.65 100 500
3NT 0.65 100 500
4NT 0.65 100 500
2ADNT 0.65 100 500
4ADNT 0.65 100 500

•Table 4
Calibration Standards (ueIL)

Compound T Ll I U I 1.3 T L4 I LS

HMX 0.05 0.2 0.8 3.2 12.8
RDX 0.05 0.2 0.8 3.2 12.8
TNB 0.05 0.2 0.8 3.2 12.8
DNB 0.05 0.2 0.8 3.2 12.8
TETRYL 0.05 0.2 0.8 3.2 12.8
NB 0.05 0.2 0.8 3.2 12.8
TNT 0.05 0.2 0.8 3.2 12.8
4ADNT 0.05 0.2 0.8 3.2 12.8
2ADNT 0.05 0.2 0.8 3.2 12.8
26DNT 0.05 0.2 0.8 3.2 12.8
24DNT 0.05 0.2 0.8 3.2 12.8
2NT 0.05 0.2 0.8 3.2 12.8
4NT 0.05 0.2 0.8 3.2 12.8
3NT 0.05 0.2 0.8 3.2 12.8
34DNT(S) 0.05 0.2 0.8 3.2 12.8

2.0 METHOD SUMMARY

2.1

Typist: LLR

Aqueous Samples:

2.1.1 High level water (Direct Injection Method) '.
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Samples are diluted 2X (v/v) with acetonitrile. separated on a-Carbosorb reverse -
phase column (or equivalent), detennined at 254nm. and confinned on a Zorbax
SB-CN column (or equivalent).

2.1.2 Low level water (Salting out):

•
SWLO, INC./ AATS. INC.
Nitroaromatics and Nitramines by HPLC. SW846 Method 8330

O-Series: SWL-OL-200
Rev. No.: 6.0 - 09127/00

The samples are extracted using NaCI and acetonitrile. The extracts are diluted
2X (v/v) with 0.5 % calcium chloride/water, separated on a Carbosorb reverse
phase column (or equivalent), detennined at 254 nm. and confinned on a Zorbax
SB-CN column (or equivalent).

2.2 Soil and sediment samples are extracted using acetonitrile in an ultrasonic bath. The
extracts are filtered and diluted 2X (v/v) with 0.5 % calcium chloride/water.

3.0 HEALTH AND SAFETY

.0 4.0

3.1 Standard precautionary measures used for handling other toxic organic compounds
should be employed for safe handling of the analytes targeted by Method 8330.

3.2 Refer to SWL-GA-lll, "Laboratory Safety Plan.·'

SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

4.1 0 Grab samples must be collected and stored in glass containers. Follow conventional
sampling procedures.

4.2 Samples must be stored in the dark at 4 ± 2°C from the time of collection prior to
analysis. Soil or sediment samples must be extracted within 14 days of the collection,
and analyzed within 40 days of extraction. Water samples must be extracted within 7
days of collection, and analyzed within 40 days of extraction. High concentration water
samples must be analyzed within 14 days of extraction

4.3 Soil and sediment samples after collection should be air dried at room temperature or
colder to constant weight. While it is possible to analyze wet soil samples, it is much
more difficult to obtain a homogeneous subsample on a wet sample. Ifwet soil samples
are to be analyzed, a moisture detennination must be made on a separate subsample. 0

5.2•

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Tetryl decomposes rapidly in methanollwater solutions, as well as with heat and light.
All aqueous samples expected to contain Tetryl should be diluted with acetonitrile prior
to filtration. All samples expected to contain Tetryl should not be exposed to
temperatures above room temperature.

Salt present in acetonitrile extracted in the last step of the low concentration water
(salting out) procedure produces interference peaks at the beginning of the chromatogram.
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SWLO, INC. 1AATS, INC.
Nitroaromatics and Nitramines by HPLC, SW846 Method 8330

6.0
-

EQUIPMENT 1APPARATUS

O-Series: SWL-OL-200
Rev. No.: 6.0 - 09/27/00-.

6.1 HPLC System

6.1.1 Autosampler

6.1.2 Pump - high-pressure pump capable of 6000 psi at 10 ml/min.

6.1.3 Column - Carbosorb, 5um~ 250mm x 4.6mm ID (or equivalent) for quantitation
Zorbax SB-CN, 5um, 250mm x 4.6mm ID (or equivalent) for confmnation

6.1.4 Column Heater

6.1.5 Detector - Variable UV. Programmable UV is required when PETN is added to
the target list.

6.1.6 Data System - Hewlett Packard Enviroquant.

6.2 Materials

6.2.1 Filters - Gelman Accuspec CR 0.45 J.lID filters for filtering extracts. or equivalent

6.2.2 Glass Pipettes - Class A, 10mL, 5mL, 4mL, 2mL. and ImL.

6.2.3 Glass Vials - 1.5 mL, 12mL, 40ml, Teflon lined screw cap or equivalent.

6.2.4 Volumetric flasks - Class A - 10mL, 20mL, 50mL, 100mL. 200mL, 250mL

6.2.5 Rainin Pipettor - 10-100 J.lL, 100-1000 J.lL, and 1-IOmL.

7.0 REAGENTS

7.1 HPLC grade chemicals shall be used in all tests. It is intended that all reagents shall
confonn to the specifications of the Committee on Analytical Reagents of the American
Chemical Society, where such specifications are available. Other grades may be used,
provided it is first ascertained that the reagent is of sufficiently high purity to permit its
use without lowering the accuracy ofthe determination.

•

7.1.1 Acetonitrile, CH3CN - HPLC grade.

7.1.2 Methanol, CH30H - HPLC grade.

7.1.3 Water, H2O - Millipore(or equivalent).

7.2 Stock Standard Solutions. Certified standard mixes obtained from a vendor that contain
the target analytes.

7.3 Working Calibration Standards.

Prepare 5 working calibration standards by diluting the stock stmldards with 50:50 (v/v) •
with a 5 gIL (0.5%) Calcium Chloride/water and acetonitrile. The low standard is at the
PQL. Calibration verifications will be tested daily against the 5 point calibration. As
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long as the response has not deteriorated. the working calibratiOIlstaIldards may be used --
up to 6 months. .•

SWLO. INC. / AATS. INC.
Nitroaromatics and Nitramines by HPLC. SW846 Method 8330

O-Series: SWL-OL-200
Rev. No.: 6.0 - 09/27/00

7.4 LCS (Laboratory Control Spike) and LCSD (La~oratory Control Spike Duplicate)

LCS are spiked with the analytes of interest at the midpoint level of the calibration curve.
-.._.... -.

7.5 MS (Matrix Spike) and MSD (Matrix Spike Duplicate)

. MS and MSD are spiked with the analytes of interest at the midpoint level of the
calibration curve.

7.6 Surrogate

34DNT, the analyte of non-interest used for the surrogate. is spiked at the midpoint level
of the calibration curve.

To prepare I liter of 50% AcetonitrilelH20, add 500ml of Acetonitrile to 500ml
ofHPLC water.

The eluent should be filtered through a 0.45 ~m filter subsequent to use..

The eluent should have helium continuously bubbled through the solution in order
to remove air.

To prepare I liter 50% Methanol1H20 for the mobile phase. add 500ml of
methanol to 500mL ofHPLC water.

. Prepare 5% calcium chloride/water by adding 5g of the solute to 1000 mL of
HPLC water. Stir the solution on the stirring plate until all of the Calcium
chloride has been dissolved. Place the solution in the refrigerator at 4°C if the
solution is not used.

7.7 Eluent

7.7.1

7.7.2

• 7.7.3

7.7.4

7.7.5

8.0 PROCEDURES

8.1 Chromatographic Conditions

8.1.1 Carbosorb quantitation column

•

Mobile Phase:
Flow rate:
Injection volume:
Temperature:
IN Detector:

50/50 (v/v) methanol/HPLC water
0.8 mL/min
200 ilL
28.0° C
254 nm. If PETN is added to the target list. it is necessary
to change the wavelength to 210 nm at approximately 19
minutes (before the 2NT peak) and to increase the run time
by approximately 2 minutes.
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O-Series: SWL-OL-200

Rev. No.: 6.0 - 09127/00

35/65 (v/v) methanollHPLC water
1.5 mL/min
200 ilL
30.0° C
254 nIn. IfPETN is added to the tareet list. it is necessarv-·---· .--- . -'.
to change the wavelength to 210 nm at approximately 17
minutes (after the tetryl peak) and to increase the run time.
by approximately 10 minutes.

Mobile Phase:
Flow rate:
Injection volume:
Temperature:
UV Detector:

-
8.1.2 Zorbax 5B-CN confmnation column

SWLO, INC. 1AATS, INC.
Nitroaromatics and Nitramines by HPLe. SW846 Method 8330

8.2 Calibration of HPLC

8.2.1 Following SW-846, method 8330, the initial calibration standard at the minimal
five- concentration is injected only one time. The average %RSD of the
calibration factors should be ~O%. Use the mean calibration factors for all
calculations as long as the calibration verification described below meet
specifications. Immediately following the injection ofthe initial calibration. an
initial calibration verification (ICV), obtained from a different vendor than the
initial calibration standards, is injected. The concentration of the ICV is equal to
the mid level standard.

8.2.2 Calibration Factor (CF): 5-Level

Peak Area of Standard
CF= .

Concentration (ugIL)
•

CF
CF = r

n

SID x 100
%RSD=

CF

Where:

CF
n
SID
CF

=Mean of the calibration factor
=(5) Total number of calibration levels
= Standard deviation of the calibration factors
= Calibration factor •

Typist: LLR Page 6 ofl9



8.2.3 A calibration verification using the mid-level standardshould be injected at the'
beginning of an analysis day and the retention times should be updated. Mid-level
standards should also be injected about every ten injections and the end of the

'analysis. These standards should agree with an average percent difference ::s 15%
with mean obtained from the initial calibration.

•

•. i -

SWLO, INC. I AATS, INC.
Nitroaromatics and Nitramines by HPLC. SW846 Method 8330

O-Series: SWL-OL-200
Rev. No.: 6.0-09/27/00

8.2.4 Percent Difference (%0)

RI-R2
%0=

RI
x 100

•

•
TypistLLR

Where:
RI = CF
Ri = Calibration factor from calibration verification.

8.2.5 A Carbosorb column (or equivalent) is utilized for the quantitation analysis for all
compounds except PETN (PETN is not sufficiently separated from other targets
on this column).

8.2.6 A Zorbax SB-CN column (or equivalent) is utilized to confirm the analytes. If
PETN is added to the target list, the Zorbax column will be utilized for the
quantitation for that compound only and the Carbosorb will be used as the
confmnation.

8.2.7 Retention Time Windows

Retention time (RT) windows may either be calculated (using the 72-hour study
defined in SW846 method 8000B sections 7.6.1 through 7.6.4) or set as a .
laboratory default. For this method SWLO uses default RT window widths

.instead of calculating the windows for each instrument/column. The justification
for using this approach on SW846 8000 series methods can be found in section
7.6 of SW846 method 8000B. "The following subsections describe~ approach
that may be used to establish retention time windows for GC and HPLC methods.
Other approaches may be employed, provided that the analyst can demonstrate
that they provide performance appropriate for the intended application."

Default RT window widths are carefully selected to minimize false negatives
(windows too narrow) and false. positives (windows too wide). The current
default windows are listed in Table 5.

SWLO also uses the following criteria to help define the best default RT window.

1. The window width for each analyte peak has been calculated (using the 72
hour study defined in SW846 method 8000B sections 7.6.1 thru 7.6.4) and are
narrower than the default window. This can be done on one instrument and
use4 for all instruments that have identical columns and chromatographic

. conditions.

Page 7 of19
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2. The default window width should be wider than ± Y2 the width of the peak at --.
half-height (in the high standard).

3. The default window width should be less than ± 2 times the width of the peak
at half-height (in the high standard) and less than =2% ofthe absolute
retention time.

Table 5
Default Retention Time Windows

CARBOSORB WINDOWS ZORBAX SB-CN WINDOWS
Analvte Time (min.) Analvte Time (min.)

HMX ±0.08 HMX ±O.16
RDX ±0.12 RDX ±O.18
TNB ± 0.16 TNB ±O.08
DNB ±0.20 DNB ±0.16
TETRYL ±0.22 TETRYL ::: 0.21
NB ±0.23 NB == 0.16
TNT ±0.26 TNT ± 0.14
4ADNT ±0.27 4ADNT ±0.37
2ADNT ±0.29 2ADNT ±0.37
26DNT ±0.30 26DNT ± 0.18
24DNT ±0.31 24DNT ±0.43
2NT ±0.37 2NT ±O.43
4NT ±O.40 4NT ±O.43
3NT ±0.43 3NT ±O.18

SURROGATE

34DNT ±0.25 34DNT ±O.20

8.3 Sample Analysis

8.3.1 Analyze the samples using the chromatographic conditions given in section 8.1.
Confum each measurement by injecting onto the confinnation column.

8.3.2 Attachments 1-4 represent typical quantitation reports and chromatographic
reports.

8.3.3 All of the soil samples are calculated based on 2.0g air-dried samples. Percent
moistures are not included in the calculations.

9.0' CALCULAnONS

•

9.1 Calibration Factor (CF) = Peak Area (or Height) of the Compound 'in the Standard
conc. in nglmL of compound

9.2

Typist: LLR

Mean CF = Sum of CF for each level
number of levels •
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SD = Square rootrSum of (CF of each individual level - Mean CF)2J

L (number of leveis - 1) J

9.4 RSD = SD x 100
,MeanCF

9.5 See SW-846, Revision 2, January 1995, page 8000B - 20 through 22 for linear and higher

order fit equations.

9.6 % Difference = Mean CF - CF from the calibration verification standard
MeanCF

x 100

9.7 % Drift (used for linear'and higher order fits) = Calculated conc. - Nominal conc. x 100
Theoretical conc.

9.8 Determine the concentration of individual compounds in the sample.

9.8.1 Sample Concentration Calculation:.-' 9.8.1.1 Aqueous Samples

Concentration (~gIL)=[As] [V(t)][D] I [Mean CF] [v(s)]

where:

•

As = Area (or height) of the peak for the analyte in the sample.

Vet) = Total volume of concentrated extract (mL).

D = Dilution factor.
Mean CF = Mean calibration factor (l/ng/mL)

V(s) = Volume of aqueous sample extracted (mL).

9.8.1.2, ,Non-aqueous Samples

Concentration (~glKg}=[As] [V(t)][D] 1[Mean CF] [W(s)]

where:

As = Area (or height) of the peak for the analyte in the sample.

Vet) =Total volume of concentrated extract (mL).

D =Dilution factor.
Mean CF = Mean calibration factor (l/ng/mL)

W(s) = Weight of sample extracted (g).

Typist LLR
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9.9
- - -

Report results in IlgiL for water samples and Ilg/Kg for solid samples without correction •
for recovery data. All QC data obtained should be reported with the sample results.

9.10 Dry weight calculation (from data gathered during step 8.1.5.1.6):

% Moisture = Q:rams of sample - Q:rams of dried sampie x 100
grams of sampie

10.0 QUALITY ASSURANCE 1QUALITY CONTROL

10.1 Prior to preparation of stock solutions, acetonitrile, methanol. and water blanks should be
analyzed to determine possible interferences with analyte peaks. If the acetonitrile,
methanol, or water blanks show contamination. a different batch should be used.

10.2 Method Blanks

10.2.1 Method blanks for the analysis of aqueous samples should be organic-free reagent
water carried through all sample storage and handling procedures.

10.2.2 Method blanks for the analysis of soil samples should be uncontaminated soil
carried through all sample storage, extraction, and handling procedures.

10.3 Laboratory Control Spikes

See "Blue Book" for current laboratory control limits. •10.4 Matrix Spikes

10.4.1 See "Blue Book" for current laboratory control limits.

10.4.2 Surrogate - To monitor extraction and analytical performance, all of the extracts
are spiked with a surrogate.

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

See Standard Operating Procedure "Hazardous Waste Management Plan," SWL-GA-114.

12.0 METHOD PERFORMANCE

Not applicable.

13.0 REFERENCES

13.1 Bauer, C.F., S.M. Koza, and T.F. Jenkins, "Collaborative Test Results for a Liquid
Chromatographic Method for the Determination of Explosives Residues in Soil,"
manuscript submitted to the Journal of the AOAC, April 1989.

13.2 Department of the Army, "Reversed-Phase HPLC Method for the Determination of •
Explosive Residues in Soil," Appendix B, provided by Dennis J. Wynne, Chief,
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Technology Division. U.S. Army Toxic and Hazardous Materials-Agency, Aberdeen

Proving Ground. Maryland 21010-5401.

13.3 Department of the Anny. "An Improved RP-HPLC Method for the Determination of

Nitroaromatics and Nitroamines in Water" Appendix B. provided by Dennis 1. Wynne.

Chief. Technology Division. U.S. Anny Toxic and Hazardous Materials Agency.

Aberdeen Proving Ground, Maryland 21010-5401.
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. \.-..

•

14.0 DEFINITIONS

PQL: Practical Quantitation Limit.

N/A: Not applicable.

MSDS: Material Safety Data Sheet: Information provided by commercial

vendors for the chemical products prepared by their company. The

information on the MSDS includes but is not limited to composition.

physical properties, hazard identification, first aid measures. .

emergency clean up and/or response. exposure, and storage.

SDO: ~ Sample Data Group; a unit within a single case that is used to identify

a group of samples for delivery. A SOG is a group of20 or fewer

field samples within a case, received over a period of up to 14

calendar days (7 calendar day for 14-day turns.) Data from all

samples in a SOG are due concurrently.

15.0' ATTACHMENTS

15.1 Attachment 1: CARBOSORB Quantitation Report and Chromatographic Report

15.2 Attachment 2: ZORBAX SB-CN Quantitation Report and Chromatographic Report

15.3 Attachment J: CARBOSORB Quantitation and Chromatographic Report including PETN

15.4 Attachment 4: ZORBAX SB-CN Quantitation and Chromatographic Report including

PElN

Typist LLR
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ATTACHMENT 1

CARBOSORB
Quantitation Report

Typist LLR

O-Series: SWL-OL-200
Rev. No.: 6.0 - 09127/00
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JK
LC5
1.0000

Vial: 2
Operacor:
"i:nS't
Dilution:

Quancitacion Repo~~

L:\HPCHEM\L~5\DATA\5 0311\5 031:J2.D
1~ Mar 2000 07:57 
L3 8-27
EXPL3
EVENTS.E
Mar :: :0:31 2000 Quant Resu:~s File: ~XPC04.RES

Daca File
A-cq On
Sample
Mise
IntFile
~uant Time:

•
~" . ...et:noa
:,:.:.2.e-Pat:h
:"'ast: Updat:e
Response via

L:\HPCHEM\LC5\DATA\5 0311\EXPC04.M
- L:\HPCHEM\LC5\DATA\S C304\

Sun Mar 05 08:46:29 2000
Initial Calibration

Volume Inj.
Signal Phase

200ul
CARBOSORB

Compound R.T. Response ug/L Curve

Surrogates/System Monitoring Compounds:
7) S 3,4-DNT 13.99 112762030 754.7 A

Target Compounds:
1) HMX 4.65 108007960 723.7 A
2 ) RDX 6.99 112540952 743.2 A
3) TNB 9.44 252269917 739.8 A
4) DNB 11.49 312395816 743.8 A
5) TETRYL 12.24 182479155 744.2 A.' 6) NB 13.07 155515668 753.1 A
3) TNT 14.76 217962709 744.7 A
9) 4ADNT 15.36 179583787 742.0 A

10) 2ADNT 16.18 212566073 744.0 A
11) 26DNT 17.22 153792017 754.6 A
12) 24DNT 17.81 259104522 734.0 A
13) 2NT 20.98 99539387 745.9 A
14) 4NT 22.40 76061145 760.5 A
15) 3NT 24.12 100800664 758.0 A

•
-----------------------------------~------------------ ----------------------

, Curve Types : A=Average
(W)= Outside RT Window
5 031102.D EXPC04.M

L=Linear P=Power Q=Quadratic/
(E)= > High cal. std. (m)=manual into
Thu Mar 16 09:57:59 2000 Page 1
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Nitroaromatics and Nitramines by HPLC. SW846 Method 8330

ATTACHMENT 1 (Continued)

CARBOSORB .
Chromatographic Report

TypiatLLR

O-Series: SWL-OL-200
Rev. No.: 6.0 - 09127/00
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•
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Quant Results File£ EXPC04.RES

';K
LCS
1.0000•

Data File
--Aeq On

Sample
Mise
IntFile
Quant Time:

Chromaeographie Repore

L: .. HPCHEM\LC5\DATA\5 0311\5 031102.~

11 Mar 2000 07:57 -
L3 8-27
EXPL3
EVENTS.E
Mar ~1 10:31 2000

Vial: L.

Operaeor:
Inst
Dilution:

Method
:'itle-Path
Lase Update
Response via

L:\HPCHEM\LC5\DATA\5 0311\EXPC04.M
- L:\HPCHEM\LC5\DATA\5 0304\

Sun Mar 05 08:46:29 2000
Multiple Level Calibration

, ' Volume Inj.
Signal Phase

200ul
CARBOSORB

Response_ rIc: 5_031102.0
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5 031102.D EXPC04.M Thu'Mar 16 09:58:18 2000 Page.2
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ATTACHMENT 2

ZORBAX SB-CN
Quantitation Report

TYJ;listLLR

O-Series: SWL-OL-200
Rev. No.: 6.0 - 09/27/00-.

•
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Quan~i~a~ion Repor~

JK
LCI
1.0000

"hal: 2
Operator:
TIlS1:
Dilution:

:EXPC04.RES

L:\HPCHEM\LC1.\DATA\1 G311\1 :3il02.2
1~ Mar :000 :7:46 -

: L3 8-27
EXPL3
EVENTS. c:
Mar 13 5:28 2000 Juant Resul=s File:

Data File
~ On
Sample
Mise
IntFile
Quant Time:

•
iv1ethod
:'ir.l.e-Path
:"aSl: Update
Response via

L:\HPCHEM\LCl\DATA\1 0311\CEXPC04.M
- ~:\HPCHEM\LC1\DATA\1 J304\

Tue Mar 07 09:21:08 2000
Initial Calibration

Volume Inj.
Signal Phase

200ul
ZORBAX SB-CN

Compound R.T. , Response ug/L Curve
---------_._--------------------------------------------------------------_.

Surrogates/System Monitoring Compounds:
7) S 3,4-DNT 13.39 47807892 793.2 A

Target Compounds:
1) HMX 8.06' 31578571 723.0 A
2) RDX 7.56 40376951 741.3 A
3 ) TNB 5.75 89334822 793.3 A
4) DNB 6.65 196055633 789.8 A
5) TETRYL 15.34 60277211 808.3 A.- 6) NB 6.65 196055633 789.8 A
3) TNT 9.72 84846307 785.8 A
9') 4ADNT 14.32 142031486 789.0 A

10) 2ADNT 14.32 142031486 789.0 A
11) 26DNT 11.16 113779264 817.4 A
12) 24DNT 10.65 194882858 798.9 A
13) 2NT 10.65 194882858 798.9 A
14) 4NT 10.65 194882858 798.9 A
15) 3NT 11.16 113779264 817.4 A

•
-----------------------------------~------------------ ----------------------

Curve Types : A=Average
(W)= Outside RT Window
1 031102.D CEXPC04.M

L=Linear P=Power Q=Quadratic/
(E)= > High cal. std. (m)=manual into

Thu Mar 16 09:58:51 2000 Page 1
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ATTACHMENT 2 (Continued)

ZORBAX 58-eN
Chromatographic Repon

Typist:LLR

O-Series: 5WL-OL-200
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Quant Results ~ile:' ~EXPC04.RES

Chromatographic ~epor~

';K
LeI
1.0000

Vial: ;;:
Operator:
Inst
Dilution:

L:\HPCHEM\LC1\DATA\1 0311\:' J31io2.:;
: -11 Mar 2000 J7:46

L3 8-27
EXPL3
EVENTS.E
Mar l3 5:28 2000

Data File
--Acq On

Sample
Misc
IntFile
Quan~ Time:

•
Method
:'itle-Path
~as~ Update
Response via

L: \HPCHEM\LC1 \ DATA\ 1 031:' \, CEXPC04 .!''!
- ~:\HPCHEM\LC1\DAfA\:' G304\

Tue Mar 07 09:21:08 2000
Multiple Level Calibration

Volume Inj.
Signal Phase

200ul
ZORBAX SB-CN

Response_
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.,;

•

•
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;
I
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-200000J

1

:t1me

•.-

1 031102.D CEXPC04.M Thu Mar 16 09:59:09 2000 Page 2
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ATTACHMENT 3

CARBOSORB·
Quantitation Report including PETN

TypistLLR

O-Series: SWL-OL-200
Rev. No.: 6.0 - 09127/00
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•
Data File
Aeq On
Sample
Mise
IntFile'
Quant Time:

Method
':'itle-Path
Lasr. Updar.e
?esponse.via

Volume Inj.
Signal Phase

Quantitation Repc=~

L:\HPCHEM\LC1\DATA\1 0217\1 021732.~

18 Feb 2000 02:24 - -
L3 8-48
PETNL3
EVENTS.E
Feb 18 16:32 2000 Quant Resul~s File:

L:\HPCHEM\LC1\DATA\1 0217\PETNB17.M
- L:\HPCHEM\LC1\DATA\1 0217\

Fri Feb 18 16:28:15 2000-
Initial Calibration

200ul
CARBOSORB

Vial:
Operator:

"""InS1:
Dilucion:

?ETNB17.RES

32
JK
LC1
1.0000

Compound R.T. Response ug/L Curve

Surrogates/System Monitoring Compounds:
7) S 3,4-DNT 16.02 81700478 811.8 A

Target Compounds:
1) HMX 4.80 54964424 795.8 A
2) RDX 7.39 67652353 858.9 A
3 ) TNB 10.15 154512182 817.0 A
4) DNB 12.51 215241172 822.8 A
5) TETRYL 13.69 113188860 839.3 A••• 6) NB 14.47 143853424 826.2 A
13) TNT 16.51 151894233 812.9 A
9) 4ADNT 17.33 102171686 813.7 A

10) 2ADNT 18.12 147527368 812.2 A
11) 26DNT 19.55 96673303 810.8 A
12) 24DNT 20.12 197867722 811.3 A
13) 2NT 24.20 177124221 822.9 A
14) 4NT 25.89 13913311.5 869.9 A
15) 3NT 27.97 21932721.8 823.8 A
16) PETN 28.71 7631521.6 81.8.0 A

•
Curve Types : A=Average
(W)= Outside RT Window
1 021732.D PETNB1.7.M

L=Linear - P=Power Q=Quadratic/
(E)= > High cal. std. (m)=manual into
Th~ Mar 16 10:01:01 2000 Page 1
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ATTACHMENT 3 (Continued)

CARBOSORB
Chromatographic Report including PETN

TypistLLR
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O-Series: SWL-OL-200
Rev. No.: 6.0 - 09/27/00
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Quant Result.s File: ?ETNB17.RES
•

Data rile
--Acq On

Sample
Misc
IntFile
Quant Time:

Chromatographic Repor~

L:\2PCHEM\LC1\DATA\1 0217\: J21732.::
-18 Feb 2000 02:24
L3 8-48
PETh"L3
EVENTS.E
Feb :8 16:32 2000

Vial:
Operator:
I-nst
Dilution:

32
';K
LCl
1.0000
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- L:\HPCHEM\LC1\DATA\1 ~217\
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~ultiple Level Calibraticn

200ul
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A'ITACHMENT 4

ZORBAX SH-CN
Quantitation Report including PETN
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4
JK
LC5
1.00

'/ial:
Operator:
Inst - ~

Dilution:

. .

Quani~~a~i6h Repor~

L:\HPCHEM\LC5\DATA\5 0214\5 021404.~

14 Feb 2000 15:53 -
tJ 5-48-8
PETNL3
EVENTS.E
Jul 12 10:49 2000 Quant Results File: CPETNB14.RES

Jata File
A~On

. Sample
Misc
IntFile
Quant Time:•
Hethod
':'itle-Path
i..ast Update
Response via

L:\HPCHEM\LC5\DATA\5_0214\CPETNB14.~

- L:\HPCHEM\LC5\DATA\5 0213\
Wed Jul 12.10:47:20 2000
Initial Calibration

Volume Inj.
Signal Phase
Signal Info

200ul
ZORBAX SB-CN

Compound R.T. Response ug/L Curve

System Monitoring.Compounds:
7 ) S 3,4-DNT 13.00 64847378 759.9 A

Target Compounds:
1) HMX 8.09 58186565 727.8 A
2) RDX 7.60 61129203 709.2 A
3) TNB 5.78 134387535 726.2 A
4 ) DNB 6.63 235250174 721. 4 A

• . ) TETRYL 15.15 88123970 715.9 A
NB 6.63 235250174 721. 4 A

·8) TNT 9.61 115971884 729.5 A
9) 4ADNT 13.88 200976416 723.4 A

10) 2AONT 13.88 200976416 723.4 A
11 ) 260NT 10.92 129977390 717.6 A
12) 240NT 10.50 223321600 739.4 A
13) 2NT 10.50 223321600 739.4 A
14) 4NT 10.50 223321600 739.4 A
15 ) 3NT 10.92 129977390 717.6 A
16) PETN 25.31 73002910 800.0 A

• -----------------------------------------------------------------------------
Curve Types : A=Average
(f)=RT Delta> 1/2 Window
5 021404.0 CPETNB14.M

L=Linear P=Power Q=Quadraticl
(E)= > High cal. std. (m)=manual into

Wed Jul 12 10:49:22 2000 Page 1



SWLO. INC. 1AATS. INC.
!'Jitroaromatics and Nitramines by HPLC. SW846 Method 8330.

ATTACHMENT 4 (Continued)

ZORBAX SB-CN
Chromatographic Report inclnding PETN

Typist LLR

O-Series: SWL-OL-200
Rev. No.: 6.0 - 09127/00
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':~roma~ographie Repor~

Quant Results File: :?ETNB14.RES

4
3"'1<
LC5
1. 00

~lial :
operator:
!ns~

Dilution:

021404.DL:\HPCHEM\LC5\OATA\5 02i4\5
14.Feb 2000 :5:53

;-L3 5-48-8
PETNL3 '
EVENTS.E
Jul 12 10:49 2000

Data File
Acq On
Sample
Mise
IntFile
Quant Time:

.',
Method
:'itle-Path'
:'ast Update
Response via

L:\HPCHEM\LC5\OATA\5 0214\CPETNB14.M
- L:\HPCHEM\LC5\DATA\5 0213\

Wed Jul :2 10:47:202000
MUltiple Level Calibration

Volume Inj.
Signal Phase
Signal Info

200ul
ZORBAX SB-CN

Response_ TIC: 5_021404.0
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ID ID MM ~ a ~ !~ • a8
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SWLO. INC. / AATS.INC.
Polynuclear Aromatic Hydrocarbons (PAU) by UPLC

SWL-OL-201
Rev. No.: 3.2 - 07127100••• 1.0 SCOPE AND APPLICATION

1.1 EPA Method 8310 is used to ~etermine the concentrations of certain polynuclear
aromatic hydrocarbons t.PAH) in ground water and wastes. EPA Method 610 may also
be used to determine PAHs in water samples provided that it is modified to use the
calibration procedures that are listed in Section 8.2. Specificaily, these methods are used---- .._
to determine the following: --

1.2 A limitation of this analysis is the high possibility of identifying false hits as targets. Use
.ofMethod 8310 presupposes a high· expectation of finding the specific compounds of
interest. Method 610 suggests that all unfamiliar samples be confirmed by GCIMS

. analysis (EPA Method 625.) It is the policy of this laboratory that the analysis ofPAHs
will be reported without GCIMS confirmation unless it is specifically requested by the
client.

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene

•••

TABLE 1 - COMPOUND LIST
Analytes

91-20-3 Benzo(a)anthracene
208-96-8 Chrysene .

83-32-9 Benzo(b)fluoranthene
86-73-7 Benzo(k)fluoranthene
85-01-8 Benzo(a)pyrene

120-12-7 Dibenzo(a,h)anthracene
206-44-0 Benzo(ghi)perylene
129-00-0 Indeno(1,2,3-cd)pyrene

Surrogates
2-Fluorobiphenyl 321-60-8 p-Terphenyl

56-55-3
218-01-9
205-99-2
207-08-9

50-32-8
53-70-3

191-24-2
193-39-5

92-94-4

1.3 The practical quantitation limits (PQL's) are listed in Table 2. The sensitivity of this
method usually depends on the level of interferences rather than instrumental limitations.
When interferences are present, the level of sensitivity will be lower. The PQL's are
based on the low point (L1) in the initial calibration represented in Table 3, the amount of
sample extracted, and the volume of the extract.

.1.4 This method is recommended for use only by experienced HPLC analysts or under the
close supervision of such qualified persons:

2.0 METHOD SUMMARY

•
Typist LLR

2.1

2.2

Method 8310 provides high performance liquid chromatographic (HPLC) conditions for
the detection of ppb levels of certain polynuclear aromatic hydrocarbons. Two detectors
are utilized to analyze the compounds. A UV detector and a Fluorescence detector are
connected in series for confirmation of target analytes.

All extracts. including laboratory QC. undergo silica gel column cleanup (Method
3630).

Page 1 of 10 .



SWLO, INC./ AATS, INC. SWL-OL-201
Polynuclear Aromatic Hydrocarbons (PAil) by HPLC Rev. No.: 3.2 - 07n.7/00

TABLE 2 - Practical Quantitation Limits •Water Soil

Compound (ugIL) (ugIKg)

Naphthalene 0.2 10
Acenaphthylene 0.2 10
Acenaphthene 0.2 10
Fluorene 0.2 10
Phenanthrene 0.2 10
Anthracene 0.2 10
Fluoranthene 0.2 10
Pyrene 0.2 10
Benzo(a)Anthracene 0.2 10
Chrysene 0.2 10
Benzo(b)Fluoranthene 0.2 10
Benzo(k)Fluoranthene 0.2 10
Benzo(a)Pyrene 0.2 10
Dibenzo(a,h)Anthracene 0.2 10
Benzo(g,h,i)Perylene 0.2 10 •Indeno-(1,2,3-c,d)Pyrene 0.2 10

TABLE 3 - Calibration Standards (~gIL)

Compound Ll L2 L3 L4 LS

Naphthalene 0.1 0.2 0.4 0.8 1.6
Acenaphthylene 0.1 0.2 0.4 0.8 . 1.6
Acenaphthene 0.1 0.2 0.4 0.8 1.6
Fluorene 0.1 0.2 0.4 0.8 1.6
Phenanthrene 0.1 0.2 0.4 0.8 1.6
Anthracene 0.1. 0.2 0.4 0.8 i.6

--~

Fluoranthene 0.1 :0.2- 0.4 0.8 1.6
Pyrene 0.1 . .(}.2 0.4 0.8 1.6
Benzo(a)Anthracene 0.1 6.2 0.4 0.8 1.6
Chrysene 0.1 0.2 0.4 0.8 1.0
Benzo(b)Fluoranthene 0.1 0.2 0.4 0.8 1.6
Benzo(k)Fluoranthene 0.1 0.2 0.4 0.8 1.6
Benzo(a)Pyrene 0.1 0.2 0.4 0.8 1.6
Dibenzo(a,h)Anthracene 0.1 0.2 0.4 0.8 1.6
Benzo(g,h,i)Perylene 0.1 0.2 0.4 0.8 1.6 •Indeno-(1,2,3-c,d)Pyrene . 0.1 0.2 0.4 0.8 1.6

Typist LLR PagelorlO



SWLO, INC. I AATS, INC.
Polynuclear Aromatic Hydrocarbons (PAH) by HPLC

• 3.0 HEALTH AND SAFETY

SWL-OL-201
Rev. No.: 3.2 - 07127100

5.2

•

Standard precautionary measures used for handling other organic compounds should be sufficient
for safe handling of the analytes targeted by method 8310.

4.0 SAMPLE PRESERVATOIN, CONTAINERS, HANDLING & STORAGE

Extraction of aqueous samples must be started within 5·days of sample receipt and soil samples
within 10 days .ofreceipt. E'xtracts are stored until analysis at 4°C and must be analyzed within
40 days of extraction.

5.0 INTERFERENCES

5.1 Solvents, 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 under the conditions
of the analysis by analyzing method blanks. Specific selection of reagents and .
purification of solvents by distillation in all glass systems may be required.

Interferences co-extracted from the samples will vary considerably from source to source.
Although a general cleanup technique is provided as part of this method, individual·
samples may require additional cleanup approaches to achieve the level of detection
stated in Table 2.

5.3 The chromatographic conditions described allow for a unique resolution of the specific
PAH compounds covered by this method. Other PAH compounds, in addition to matrix
artifacts, may interfere.

6.0 HPLC APPARATUS

6.1 Autosampler

6.2 Pumps: 2 high pressure pumps capable of 6000 psi at 10.0 mL/min

~'-"'.'- - 6.3 Gradient Pump Controller

•
Typist LLR

6.4 Column: Supelco LC-PAH 51l, 10cm X 4.6mm ID column, or equivalent

6.5 Column Heater

6.6 Detectors: I) Variable Wavelength UV detector set to 254 nm. 2) Variable excitation!
Filter emission Fluorescence detector with the excitation wavelength set to 250 nm and
equipped with a 320nm (or equivalent) cut off emission filter.

6.7 Data System - Hewlett Packard Enviroquant

PageJ oflO



SWLO. INC. / AATS, INC.
Polynuclear Aromatic Hydrocarbons (PAU) by UPLC

7.0 REAGENTS

SWL-OL-201
Rev. No.: 3.2 - 07127/00-.

7.1 HPLC grade chemicals shall be used in all tests. It is intended that all reagents shall
confonn to the specification of the comrilittee on analytical rea·gents of the American
Chemical Society, where such specifications are available. Other grades may be used,
provided it is first ascertained that the reagent is of sufficient high purity to pennit its use
without lowering the accuracy of the detennination.

. 7.1.1 Acetonitrile. CH3CN - HPLC grade.

7.1.2 Water, H20 - HPLC grade --. _

7.2

7.3

7.4

7.5

7.6

7.7

Stock standard solutions _. Certified standard mixes obtained from a vendor that contains
the target analytes.

Working Calibration standards - Prepare 5 working calibration standards by diluting the
stock standards with 50:50 (v/v) with a 5 giL (0.5%) Calcium Chloride/water and
acetonitrile. The low standard is at the PQL.

LCS (L.aboratory Control Spike) and LCSD (Laboratory Control Spike Duplicate)
LCS's are spiked with the analytes of interest at the midpoint level of the calibration
curve.

MS (Matrix Spike) and MSD (Matrix Spike Duplicate) - MS and MSD are spiked with.
the analytes of interest at the midpoint level of the calibration curve. .

Surrogates - Due to matrix interferences that are often present in the analysis, two
surrogates are used. 2F-biphenyl and p-terphenyl are the analytes of non-interest used for
the surrogates. Both surrogates are spiked at the midpoint level of the calibration curve.

Eluent - To prepare I liter of 50% acetonitrile/water. add 500 mL of acetonitrile to 500
mL of Millipore ·or organic free water. .

8.0 PROCEDURE

_ 8.1 Chromatographic Conditions
Flow Rate: 1.4 mL/min
Injection Volume: 50 J.1L
Column Temperature:35° C
Run Time: 30 minutes
Solvent Gradient: Initial- 45% / 55% Acetonitrile / Water

2-16 minutes - Linear ramp up to 100% Acetonitrile
21-23 minutes - Linear ramp back to initial conditions

8.2 Calibration of HPLC

8.2.1 Following SW-846, Method 8310, a five point initial calibration is used. The •
average %RSD of the calibration factors should be ~O%. Immediately following

Typist LLR Page 4 of 10



the injection of the initial calibration. an initial calibration verification (ICV),
obtained from a different vendor than the initial calibration standards, is injected.

The concentration of the ICV is diluted to equal the concentration of the mid level
standard.

•

, ,

SWLO, INC. I AATS, INC.
Polynuclear Aromatic Hydrocarbons (PAD) by HPLC

SWL-OL-201
Rev. No.: 3.2 -' 07127100

,r

8.2.2 Calibration tactor (CF):

Peak Area of Standard sm x 100
CF= %RSD=

Concentration (ug/L) CF

<D @

(2) Where:

- n CF
CF= I - CF = Mean of the calibration factors

i= I n N = Total number of calibration level
STD = Standard deviation of the calibration

factors
CF = Calibration factors

8.2.3 A calibration verification using the mid level standard should be injected at the
beginning of an analysis day and the retention times should be updated. Mid level
standards should also be injected about every ten injections and at the end ofthe
analysis. These standards should agree with an average percent difference ~ 15%_
with mean obtained from the initial calibration. If a continuing calibration fails, it
may be reinjected and analyses restarted from that point if it meets specifications
on reinjection. If it fails again, the initial calibration must be repeated.

8.2.4 Percent Difference (%D)

Rl- R2
%D = xl00

Rl

Where:
Rl
R2

= CV
= Calibration factor from the calibration verification.

•
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8.2.5 Retention Time Windows
Retention time (RT) windows may either be calculated (using the 72-hour study
defined in SW846 method 8000B sections 7.6.1 through 7.6.4) or set as a
laboratory default. For this method SWLO uses default RT window widths
instead of calculating the windows for each instrUment/column. The justification
for using this approach on-SWg46 8000 series methods can be found in section

Page SorlO



SWLO, INC. I AATS, INC.
Polynuclear Aromatic Hydrocarbons (PAlI) by HPLC

SWL-OL-201
Rev. No.: 3.2 - 07127100

7.6 ofSW846 method 8000B. "The following subsections describe one approac~
that may be used to establish retention time windows for GC and HPLC methods.•
Other approaches may be employed. provided that the analyst can demonstrate
that they provide performance appropriate for the intended application."

Default RT window widths are carefully selected to minimize false negatives
(windows'too narrow) and false positives (windows too wide). The current
default windows are listed in Table 4. .

SWLO also uses the following criteria to help define the best default RT window.

1. The window width for each analyte peak has been calculated (using the
72-hour study defined in SW846 method 8000B sections 7.6.1 thru 7.6.4)
and are narrower than the default window. This can be done on one
instrument and used for all instruments that have identical columns and
chromatographic conditions.

2. The default window width should be wider than ± ~ the width of the peak
at half-height (in the high standard).

The default window width should be less than ± 2 times the width of the peak at
half-height (in the high standard) and less than ± 2% of the absolute retention
time.

Table 4
Default Retention Time Windows •

----

Typist LlR

Compound

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene .
Benzo(a)Anthracene:' .
Chrysene
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene

. Benzo(a)Pyrene
Dibenzo(a,h)Anthracene
Benzo(g,h,i)Perylene
Indeno-(1,2,3-c,d)Pyrene

Surrogates
2F-Biphenyl
p-TerphenyI

Time (min)

±0.09
±0.09
·±0.09
± 0.14
± 0.14
±O.14
±O.I4
±O.I4
±O.18
±O.23
±O.23
±O.23
±O.23
±O.27
±O.32
±O.36

±O.09
±O.18

•
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smo, INC./ AATS, INC.
Polynuclear Aromatic Hydrocarbons (PAH) by HPLC

SWL-OL-201
Rev. No.: 3.2 - 07127100

8.3 Sample analysis

8.3.1 Analyze the samples using the chromatographic conditions given in section 8.1.

8.3.2 The fluorescent detector is used for quantitation and the UV detector is used for
the confinnation of all compounds except for acenaphthylene. which does not
fluoresce. Ifacenaphthalene is present in a sample, it will be reported from the
UV detector without confrrmation. Refer to Attachments I and 2 for a sample
quantitation report and chromatographic report.

-.. _---.

8.3.3 Calculation for positive hits:.
(A)(Vt)(DF)

Concentration '(~g/L or ~glKg)==----
(CF)(Vo)

Where:
A =
CF =
Vo =
Vt -
DF =

Area of the peak for the compound to be measured
Mean calibration factor (1/(~g/L»

Volume of water (L) or amount of soil extracted (Kg)
. Volume of the concentrate extracted (mL)
Dilution factor

• 9.0 CALCULATIONS

See formulas list in Sections 8.2 and 8.3 above.

10.0 QUALITY ASSURANCE/QUALITY CONTROL

_..... ~

10.1

10.2

Prior to preparation of stock solutions, acetonitrile arid water blanks should be analyzed
. to determine possible interferences with analyte peaks. If the acetonitrile and water
blanks show contamination, a different batch should be used.·

Method blank

10.2.1 Method blanks for the analysis of aqueous samples should be organic-free reagent
water carried through all sample storage and handling procedures.

10.2.2 Method blanks for the analysis of s~il samples should be uncontaminated soil
carried through all sample storage, extraction, and handling procedw:es.

•
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10.3 Laboratory Control Spike (LC) and Laboratory Control Spike Duplicate (LO)
See "BlUe Book" for current laboratory control limits.

10.4 Matrix Spike (MS) and Matrix Spike Duplicate (MSD)
See "Blue Book" for current laboratory control limits.

10.5 Surrogates

Page 7 0(10



SWLO, INC. I AATS, INC.
Polvnuclear Aromatic- Hvdrocarbons (PAH) bv HPLC... .. ..

SWL-OL-201
Rev. No.: 3.2 - 07127100

-
10.5.1 To monitor extraction and analytical performance, all of the extracts are SPiked.

with two surrogates.

10.5.2 If one of the surrogates is within control limits the sample is not re-extr'acted.

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

See Standard Operating Procedure "Hazardous Waste Management Plan\ SWL-GA-114.

12~0 METHOD PERFORMANCE

See Performance Criteria cited in Section 8.2.

13.0 REFERENCES

14.0 DEFINITIONS

13.1 United States Environmental Protection Agency, "Determination of Polycyclic Aromatic
Hydrocarbons in Ground Water and Wastes," SW846 Method 8310, 1986.

13.2 United S'tates Environmental Protection Agency, "Determinative Chromatographic
Separations," SW846 Method 8300B, Revision 2, 1996.

13.3 United States Environmental Protection Agency, "Polynuclear Aromatic Hydrocarbons,"
SW-846 Method 610, from 7-1-99 edition of 40 CFR Ch. 1. •

-._--

14.1 PAH Polynuclear aromatic hydrocarbon (PAH)

14.2. HPLC High performance liquid chromatograph

14.3 UV Detector Ultraviolet detector

14.4 CF Calibration factor - A numeric factor that is determined by_
dividing the area counts of a compounds' response by the
amountinjected in (ng).

14.5 PQL The Practical Qwmtitation Limit

15.0 ATIACHMENTS

15.1 Attachment 1: Quantitation Report

15.2 Attachment 2: Chromatographic Report

Typist LLR
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SWLO, INC./ AATS, INC.
Polvnuclear Aromatic Hvdrocarbons (PAll) bv HPLC. . .

ATTACHMENT 1

QUANPTATION REPORT

SWL-OL-201
Rev. No.: 3.2 - 07127/00
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Signal #1 L:\HPCHEM\LC2\DATA\2 0305\2 030S1:.~\daca.ms Vial: 11

Signal #2 L:\HPCHEM\LC2\DATA\2=030S\2-030511.D\CC~1
FIRM.D\data.ms

Acq On :- OS i1ar 2000 22: 48 .Dperacor: JB

Sample : L3 8-57 Insc : LC2 •

~isc . . c:: ,: P~~3 ~ _ ~ , 1 ~ , • ~ _ Dilu:i~n: 1. 0000

~ncF~~e ~~gna~ ~1: ~VENTS.~ ~ntF~_e ~~gna~ rr2: ~VENTS~.~

~:.lanc Time: Mar '5 2: 28 2000 " ':iuanc !=!.esultsFile: ?AHB24. RES

~'!ethod

:':'tle-?ath
:"'ast: Updace
?,esponse via

Volume Inj.
Signal Phase

L:\HPC?EM\LC2\DATA\2 030S\PAHB24.M
- L: \?PCHEH\LC2 \ DATA\ 2 .0224 \

Thu Feb 24 23:05:09 2000-
~nitial Calibracion

50ul
LC-PAH

Compound RT#l RT#2 Resp#l ug/L ug/L

---------'-----------------------------------------------------------------

Surrogates/System Monicoring Compounds:
:; ) 2-;' BIPHENYL 6.45 6.56 159.4E6 154.9£6 1533.0 1417.4

:"J) ':'ERPHENYL 14.02 14.13 28547169 419.5E6 :394.7 392.4

Target Compounds:
l) NAPHTHALENE 4.96 5.08 11678778 17224649 406.6 317.9

2) ACENAPHTHYLENE 5.96 0.00 7895728 0 390.2 N.D. "

4) ACENAPHTHENE 7.50 7.61 3943720 169.5E6 375.0 364.4

. :?) FLUORENE 7.96 8.07 54525912 119.0E6 398.8 361.1

PHEN/iliTHRENE 9.04 9.15 179.3E6 109.3E6 386.6 352.
.ANTHRACENE 10.20 10.32 401.2E6 837.4E6 389.9 389

, FLUORANTHENE 11.17 11.29 40321240 212.8E6 387.9 370.

9) PYRENE 12.01 12.13 29797908 79991917 382.7 346.6

11) BENZO (a) ANTHRACENE 14.69 14.81 85246254 151.5E6 396.2 367.1

12) CHRYSENE 15.44 15.55 115.9E6 100.4E6 404.6 364.1

::..3) BENZO (b) FLUORANTHEN 17.25 17.36 98389023 421.2E6 390.8 386.9

::"4) BENZO (k) FLUORANTHEN 18.24 18.35 88552114 1259.8E6 379.3 379.0

:"5) BENZO (a) PYRENE 18.96 19.08 78791915 210.8E6 408.7 387.8

:..6 ) DIBENZO (a, h) ANTHRAC 20.01 20.12 19498083 42794112 407.3 345.1

:"7) BENZO (g,h, i) PERYLEN 20.76 20.88 34374052 48689095 409.8 343.7

18) INDENO (1,2,3-cd) PYR 21.48 21.59 108.5E6 142.3E6 385.4 356.7

~ ... - "-

•----------------------------------_._----------------------------------------
(W)= Outside RT Window (#)=Amounts differ by > 40% (m)=manual into

(E)= > Highest cal. std. (d)=compound deleted (H) Dil. < med. std

2 030511.D PAHB24.M 'Thu Mar 16 17:04:10 2000 Page 1
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Polynuclear Aromatic Hydrocarbons (PAU) by HPLC

ATIACHMENT2

CHROMATOGRAPHIC REPORT

TypistUR

SWL-OL-201
Rev. No.: 3.2 - 07127100
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Chromatographic Report

Signal.#l : L:\HPCHEM\LC2\DATA\2 0305\2 030s11.D\data.ms Vial: 11
~ignal #2 : ~:\HPCHEM\LC2\DATA\2=030s\2=030s11.D\CONFIRM.D\data.ms

Acq On -. OS Mar 2000 22: 48 Operator: JB _
Sample L3 8-57 Inst LC2
Misc :·PAHL3 Dilution: 1.00.
IntFile Signal #1: EVENTS.E IntFile Signal #2: EVENTS2.E
Quant Time: Mar 6 8:28 2000 Quant Results File: PAHB24.RES

Method
Title-Path
Last Update
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SWLO, INC. / AATS, INC.
Preventative Maintenance of Gas Chromatographs

O-Series: SWL-OP-201
Rev. No. 1.5 - 06/09/99

• 1.0

2.0

SCOPE AND APPLICATION. This document provides guidance for the scheduling,
performance, and documentation of routine maintenance for Hewlett-Packard gas
chromatographs.

METHOD SUMMARY

2.1 Preventative maintenance is perfonned as scheduled in this document or on an as needed
basis if evaluation reveals that preventative maintenance is not necessary.

2.2 After every maintenance, all work performed will be documented in the "instrument
maintenance log" specific to that instrument.

2.2.1 Document: Problems noted, maintenance performed, H2 instruments were
thoroughly leak tested, date of maintenance, date of return to analytical control,
and initials of the one perfonning maintenance.

3.0 HEALTH AND SAFETY

3.1 See Standard Operating Procedure, "Laboratory Safety Plan", SWL-GA-l11.

•
3.2

3.3

Activated charcoal traps should be installed on every GC effluent that may vent sample
extract.

Rinse vials must be capped and changed daily.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE. N/A

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Contaminated gas will sever~ly hinder chromatographic analyses, and may severely
damage chromatographic systems. Contaminated gas may cause: 1) baseline signal rise,
2) peak tailing, and/or 3) column degradation. Certain contaminants may adhere to GC
lines and valves after the source of contamination has been removed, thus necessitating
extensive maintenance. Oxygen will severely reduce the life of analytical columns.
Always cool the instrument and detector before opening the closed chromatographic
system to air.

5.2 Oxygen/moisture indicator traps must be installed for each separate source of gas
(cylinder or generator). The traps must be checked daily to ensure that contaminated gas
does not reach the instrumentation.

•
5.3

Typist: LLR

GC problems that are unable to be remedied in-house, and/or require non-routine or
expensive parts, will be deferred to Hewlett-Packard Service. The telephone number is 1
800-424-9759. Have the instrument model and serial number ready when calling.

NOTE: Before calling HP Service, the Section Supervisor or Manager must be notified.
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SWLO, INC. / AATS, INC.
Preventative Maintenance of Gas Chromatographs

C 6.0 EQUIPMENT/APPARATUS

O-Series: SWL-OP-201
Rev. No. 1.5 - 06/09/99

•6.1 Replacement parts including but not limited to, syringes, septum, inlet liners, inlet seals
(gold seals), column nuts, weldmet assemblies, split/purge valves, needle valves, mass
flow controllers, various ferrules, columns, pencil traps, ECDs, heating elements, cooling
and oven fans, and int~grated circuit boards.

6.2 Tools and apparatus may include but are not limited to, metric and standard wrenches,
column cutters, dental picks, Philips and flat head screw-drivers, flow meters, leak
detectors, bubble meters (not to be used for H2), and other instrument-specific tools.

7.0 REAGENTS

7.1 Methylene chloride, methanol, hexane - pesticide or reagent grade or equivalent.

7.2 Acti vated charcoal

8.0 PROCEDURE

8.1

Typist: LLR

Tables 1 and 2 present a schedule for preventative maintenance/part replacement for all
Hewlett-Packard Gas Chromatographs. The schedules will be followed unless instrument
evaluation reveals that a particular maintenance is unnecessary.
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O-Series: SWL-OP-201
Rev. No. 1.5 - 06/09/99

IR
TABLE 1

M'hPG Ch

SWLO, INC. / AATS, INC.
Preventative Maintenance of Gas Chromatographs

as romatograpl reventatIve amtenance epJacement c e ule

Item Replacement Time Troubleshootine: / Comments

Activated Charcoal Every month or sooner Traps potentially dangerous compounds after they have passed through the GC
Trap detectors and split vents.

Column . As needed A new column is required for pesticidelPCB analyses if: resolution falls below
60%, if breakdown (not caused by other problems) cannot be removed by _.. _-

-
cutting off the front portion of the guard column. or any other problem traced to
the column. Indicators of the end of a column's life for other analysis types
include: peak tailing, baseline rise, loss of sensitivity, retention time instability,
loss of linearity and loss of calibration verification reproducibility.

ECD As needed Refurbishing is recommended when the detector signal rises 100% above the
original signal or the baseline will not stabilize. Baking the detectors with
hydrogen and/or cleaning the detector anode may make refurbishing
unnecessary. .

NPD Bead As needed Refurbishing/replacing of the bead is recommended when the detector loses
stability (high drift) or when severe peak tailing precludes sound analyses. See
refurbishing kit instructions for the procedure.

Detector Nut Ferrule 3 months or as needed Retention time shifts may be indicative of a faulty or old detector nut ferrule.

Injection Liner (& 0- 2 weeks or as needed To ensure contaminant-free chromatography and to prevent analyte breakdown.
ring) Petroleum analyses using a Fill do not require liner changes as frequently as for

other analyses.

.Iniection Port As needed To ensure contamination-free chromatography.

Injector Seal (gold) I month or as needed To ensure contamination-free chromatography and reduce (gold) analyte
breakdown. Discoloration of the gold seal indicates contamination (Usually
needed sooner than I month).

Iniector Seal Washer 6 months or as needed To ensure contamination-free chromatography.

Needle Valve As needed Auxiliary flow fluctuations are indicative of a faulty needle valve.

Pencil Trap 1 year or as needed To ensure contamination-free chromatography.

Purge Valve I year or as needed Poor linearity and random continuing standard linearity is indicative of a
clogged purge valve; especially if the early and late eluting compounds of the
standard are exhibiting exceedingly contrasting percent differences.

Rinse Vials 6 months or as needed Rinse vial solvent should be filled and waste vials should be emptied daily. Do
not leave lids off the waste vials. If contamination is suspected, rinse vials well
with solvent and make a test injection. If the contamination persists, replace the
vials.

Septum Before every sequence To ensure contamination-free chromatography. J&W Scientific "Ultimate Gold
Septa", part number 701-0090, are designed for a high number of injections and
may be changed after every 300 iniections.

Septum Nut 1 year or as needed To ensure contamination-free chromatography. Sonication the nut in methylene
chloride, methanol. and hexane may preclude the need for replacement.,

Split Line 6 months or as needed To ensure contamination-free chromatography; also to prevent clogging of the
purge valve with heavier organics back-flushed into the lines. Flushing the lines
with methylene chloride, methanol, and hexane may preclude the need for
replacement.

Syringe 1 month or as needed To ensure contamination-free chromatography. Needed when the syringe
plunger becomes difficult to move or when contamination traced to the syringe
is noted.•

•

•
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O-Series: SWL-OP-201
Rev. No. 1.5 - 06/09/99

M . t
TABLE 2

t h PG ChM" JI

SWLO, INC. / AATS, INC.
Preventative Maintenance of Gas Chromatographs

Isce aneous as roma o~rapJ reventatlve am enance c e u e

MAINTENANCE TIME COMMENT(S)

Auxiliary Flow Check 2 weeks or when a flow To ensure gas flow stability and to help
problem is suspected. foresee other problems.

AnalyticaUGuard Column Clipping As needed When analyte breakdown exceeds
pesticidelPCB method acceptance criteria.
When high baseline rise and/or peak tailing are
believed to be caused by"dirt" at the front end
of the column.

Column Flow Check 1 month or as needed To ensure gas flow stability and to help
foresee other problems.

Injection Port Rinse As needed To ensure contamination-free chromatography

Split Flow Check . 'As needed To ensure gas flow stability, to prevent
wasting gas, and to help foresee other
problems.

Purge Flow Check As needed To ensure gas flow stability, to prevent
wasting gas, and to help foresee other
problems.

ECD As needed H2 bake-out is recommended when the
detector signal rises 100% above the original
signal, the baseline will not stabilize, or
sample analyses have caused severe baseline
rise. Cleaning the detector anode is also
recommended when a great number of
petroleum-containing samples have been
analyzed.

NPD As needed Refurbishing/replacing of the bead is
recommended when the detector loses stability
(high drift) or when severe peak tailing
precludes sound analyses. See refurbishing kit
instructions for the procedure.

Fill 2 weeks Cleaning is required when the detector loses
sensitivity. Cleaning on a routine basis is
highly recommended to avoid
chromatographic difficulties.

Gas-line Rinsing As needed Gas lines should be rinsed with methylene
chloride, methanol, and hexane (in this order)
after any period in which contaminated gas
was suspected. Dry the lines with ultra pure
nitrogen after solvent-flushing.

•
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SWLO, INC. / AATS, INC.
Preventative Maintenance of Gas Chromatographs

• 8.2 The following are recommended after every maintenance:

O-Series: SWL-OP-201
Rev. No. 1.5 - 06/09/99

8.2.1 Leak-check the instrument around ev,ery area that was serviced. Thorough leak
testing, including all possible points of leaking in the oven and surrounding
anywhere near where the instrument was manipulated.

8.2.2 Complete the ':GC Lab Instrument Maintenance Log". All work perfonned will
.be documented in the instrument maintenance log specific to that instrument. See
Attachment 1 for an example log.

8.2.2.1

8.2.2.2

Document: Problems noted, maintenance perfonned, date of .
maintenance, date of return to analytical control, and initials of the
one performing maintenance.

Hewlett-Packard service persons are also required to complete the
instrument maintenance log (the person assigned that particular
instrument is responsible for ensuring all appropriate entries).

• 9.0

8.2.3 Allow for equilibration time before beginning an analysis sequence. Before
beginning an analytical sequence, inject a column conditioner and several
solvents. Column conditioning promotes stability and is highly recommended.

8.2.4 Check detector signals for stability.

CALCULATIONS. N/A

•

10.0 QUALITY ASSURANCE/QUALITY CONTROL. N/A

11.0 WASTE DISPOSAL. See Standard Operating Procedure, "Hazardous Waste Management
Plan", SWL-GA-114.

12.0 METHOD PERFORMANCE. N/A

13.0 REFERENCES

13.1 Standard Operating Procedure, "Laboratory Safety Plan", SWL-GA-lil.

13.2 Standard Operating Procedure, "Hazardous Waste Management Plan", SWL-GA-1l4.

14.0 DEFINITIONS

ECD: Electron capture detector.

Fill: Flame ionization detector.

Typist: LLR Page 5 of7
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SWLO, INC. 1AATS, INC. O-Series: SWL-OP-201
Preventative Maintenance of Gas Chromatographs Rev. No. 1.5 - 06/09199

Instrument Maintenance Logbook: A permanently bound, sequentially numbered logbook used
for detailing instrument problems, maintenance performed, and
return to analytical control. One logbook must be kept for every
instrument.

Leak testing: A systematic search for carner or auxiliary gas leaks in a pressurized
gas chromatographic system. The Gow Mac, 21-250 gas detection
system is used in the Gas Chromatography Laboratory. Follow all
manufacturer's instructions.

NPD: nitrogen-phosphorus detector.

N/A: not applicable.

15.0 ATTACHMENTS

Attachment 1: GC Lab Instrument Maintenance Log

•
-'.

•

•
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SWLO, INC. 1AATS, INC.
Preventative Maintenance of Gas Chromatographs

• •

O-Series: SWL-OP-201
Rev. No. 1.5 - 06/09/99

ATTACHMENT 1
GC Lab Instrument Maintenance Log

GC Lab Instrument Maintenance Log
5WLO-OP-201 OP-201-MNTLOG-1 SWL Rev. #:

•

•

Maintenance performed and reason. Date Anafyst LJate Of
Maint. Initials Return to

Performed j>.nalytical
Control

, Southwest Laboratory of Oklahoma, Inc.

Typist: LLR Page 7 of7



.: . SOUTHWEST LADORATORY OFOKL~QMA, INC. and_

AMERICAN ANALYTICAL & TECHNICAL SERVICES, INC.

Standard Operating Procedure

Analysis of Herbicides by GC, SW-846, Method 8151A

Document No.: SWL-OP-407

Rev No.1 Date: Rev. 7.0 - 08/10/00

•
OFFICIAL
COl ny RED STAMP:r INDICATES

ORIGINAL

DATES

rZ?-tJd
Date

q -II -("'-C
Date

'1 - I g - ;(.0 0 0

Date
i:/_Ir,c o

DateLaboratory OAlOC Officer

, (Effective Date is 5 calendar days after the last signature above - OAlOC Officer)

Procedure Prepared By

•
Document Status

[ ] Controlled DC No. Issued to: Date: QA:~

[v]Qfficial Copy OC No.:cgi-/-3/ Issuedto~~~ Date: 1~/jJ-fY~ QA:~

This document is the property of Southwest Laboratory of Oklahoma, Inc. It may not be reproduced without the
written consent of Southw.est Laboratory, Inc.



ANALYSIS OF HERBICIDES BY Gc. SW-846. METHOD 8151A

SWLO. INC. / AATS. INC.
Analysis of Herbicides by Gc. SW-846. Method 8151A

O-Series: SWL-OP-407
Re\'. ~o.: '7.0 - 08/10/00

-e
TABLE OF CONTENTS

1.0 SCOPE AND APPLICATION ; 1
Table 1: Herbicide Target Compounds List (Full List) 1
Table 2: Herbicide Target Compounds List (Extended List) 1

2.0 METHOD SUMMARY 2

3.0 HEALTH AND SAFETY 2

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE 3

5.0 INTERFERENCES AND POTENTIAL PROBLEMS 4

6.0 EQUIPMENT/APPARATUS 5

7.0 REAGENTS 5
Table 3: Herbicide Calibration Standard (Full List) - Low Point Concentration 6
Table 4: Herbicide Calibration Standard (Extended List) - Low Point Concentration 7
Table 5: Herbicide Matrix Spiking Standard Concentration ; 8

8.0 PROCEDURE : 8 e
8.1 Instrument Conditions ~ 8
8.2 Calibration 8
8.3 Gas Chromatographic Analysis 9
8.4 Reference to GC Maintenance Procedures 10

9.0 CALCULATIONS 10

10.0 QUALITY ASSURANCE/QUALITY CONTROL , 12

11.0 WASTE DISPOSALIPOLLUTION PREVENTION 13

12.0 METHOD PERFORMANCE 14

13.0 REFERENCES ~ : 14

14.0 DEFINITIONS 15

15.0 ATTACHMENTS 15
15.1 Attachment 1: Sample Extraction Log 16
15.2 Attachment 2: Herbicide Chromatogram 17

e'
Typist LLR Pagei



SWLO, INC./ AATS,INC. O-Series: SWL-OP-407
Analysis of Herbicides by GC. SW-846. Method 8151A Rev. No.: 7.0 - 08/10/00

• 1.0 SCOPE AND APPLICATION

1.1 This method is designed to determine the concentrations of various acid herbicides in
extracts from solid and liquid matrices. The method is based on EPA SW-846 methods
8000B and 8151 A for analysis, extractions and cleanups (Method 3580A is utilized for
waste dilution). The method can be used to determine analyte concentrations of
herbicides in the ppb range with the electron capture detector (ECD). Test codes
encompassed by this method include but are not limited to GC550, GC560, GC570.
GC571, GC580, and GC599.

1.2 Tables 1 and 2 list routinely analyzed herbicides using this method:

TABLE 1
Herbicide Target Compounds List (Full List)

COMPOUND NAME CAS
2,4-0 94-75-7
2.4,-OB 94-82-6
2.4,5-TP (Silvex) 93-72-1
2,4,5-T 93-76-5
Oalapon 75-99-0
Oicamba 1918-00-9
Oichloroprop 120-36-5

• Oinoseb 88-85-7
MCPA 94-74-6
MCPP 93-65-2
4-NitrophenoI 100-02-1
Pentachlorophenol 87-86-5

Table 2
Herbicide Pesticide Target Compounds List (Extended List)

COMPOUND NAME CAS
2,4-0 94-75-7
2,4,-OB 94-82-6
2,4,5-TP (Silvex) 93-72-1
2,4,5-T 93-76-5
Oalapon 75-99-0
Oicamba 1918-00-9
Oichloroprop 120-36-5
Oinoseb 88-85-7
MCPA 94-74-6
MCPP 93-65-2
4-Nitrophenol 100-02-1
Pentachlorophenol 87-86-5
Acifluorfen 50594-66-6
Bentazon 25057-89-6
Chloramben 133-90-4
OCPA Oiacid (a) 2136-79-0

• (a) DCPA monoacid and diacid metabolites included in method scope; OCPA diacid metabolite
used for validation studies. OCPA is a dimethyl ester.

1.3 This method utilizes wide bore capillary (O.53mm ID) or narrow bore capillary (0.32 or
0.25mm ID) columns for both the-quantitation and confinnation analyses.

Typist LLR Page 1 of 17



See the Redbook for quantitation limits (QLs) and method detection limits (MDLs).

SWLO. INC. I AATS. INC.
Analysis of Herbicides by Gc. SW-846. Method 8151A

1..&

1.5 This procedure contains no deviations from the method.

2.0 METHOD SUMMARY

O-Series: SWL-op-~n7
Rev. No.: 7.0 - 08/10/00-.

1.1 Method 8151 A provides extraction. derivatization and gas chromatographic conditions
.for the analysis of chlorinated acid herbicides in water. soil and waste samples. An option
for the hydrolysis of esters is also described.

2.1.1 Water samples are extracted with diethyl ether and then esterified with
diazomethane. The derivatives are determined by gas chromatography with an
electron capture detector (GCIECD). The results are reponed as acid equivalents.

. 2.1.2 Soil and waste samples are extracted and esterified with diazomethane. The
derivatives are determined by GCIECD. The results are reponed as acid
equivalents.

2.1.3 If herbicide esters are to be determined using this method. hydrolysis conditions
for the esters in water and soil extracts are described.

2.2

2.3

2.4

2.5

2.6

Two columns of different stationary phases are used for quantitation and confirmation of
the analvtes.

COI~S are calibrated using the external calibration procedure with 5 concentrations Of.
the analytes covering the working linear range of the ECD beginning from the level of
quantitation or below. Calibration criteria specified in method 8000B are followed
(unless otherwise specified).

Calibration verification standards are analyzed after every 10-20 samples and before the
start of an analysis sequence so that they bracket the samples.

A method blank, laboratory control spike, and a matrix spike/matrix spike duplicate must
be prepared for each batch of 20 samples or less per matrix.

All analytes tentatively identified within established retention windows on the
quantitation column must be analyzed on a confirmation column. The lower analytical
result is reported if the analyte is identified on both columns, and both columns are
quantitative. Otherwise. the value from the acceptable quantitation column is reported.

3.0 HEALTH AND SAFETY

3.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely
defined; however, each chemical compound should be treated as a potential health
hazard. From this viewpoint. exposure to these chemicals must be reduced to the lowest
possible level by whatever means available. The laboratory is responsible for •
maintaining a current awareness file of OSHA regulations regarding the safe handling 0

the chemicals specified in this method (see Standard Operating Procedure SWL-GA-lll,

Page 2 of 17



SWLO. INC. 1AATS. INC.
Analysis of Herbicide"s by GC. SW-846, Method 8151A

•

••

3.2

3.3

3.4

O-Series: SWL-OP-407
Rev. No.: 7.0 - 08110/00

onLaboratory Safety Plan".) A reference file of Material Safety Data-Sheets (MSDS) is _.
available to all personnel involved in the chemical analysis.

Caution should be taken when working with all sample extracts and calibration standards.
Samples are of unknown origin and should be considered hazardous. Many of the
spiking solutions used. along with chlorinated solvents are considered carcinogens.
Concentrated acips and bases, ifnot"handle.d properly, can cause severe bums.

Gloves should be used for the manipulation of all sample extracts and calibration
standards and preparation of all acid and base solutions. Wear personal protective "
equipment (PPE) and goggles or face shield when warranted. See the standard operating
procedure SWL-GA-lll, "Laboratory Safety Plan," for detailed safety procedures.

Diazomethane is a toxic carcinogen and can explode under certain conditions. The
following precautions must be' followed:

3.4.1 Use only a well-ventilated hood - do not breathe vapors.

3.4.2 Use a safety screen.

·3.4.3 Use mechanical pipetting aides.

3.4.4 Do not heat above 90°C - EXPLOSION may result.

3.4.5 AVOId grinding surfaces, ground glass joints, sleeve bearings, glass stirrers 
EXPLOSION may result.

3.4.6 Store away from alkali metals - EXPLOSION may result.

3.4.7 Solutions of diazomethane decompose rapidly in the presence of solid materials
such as copper powder, calcium chloride, and boiling chips.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE

4.1 Sample Extraction

4.1.1 Aqueous samples must be extracted within 7 days of collection. Solid samples
must be extracted within 14 days of collection.

4.1.2 Extracts must be stored under refrigeration at 4°C (±2°C) and analyzed within 40
days of extraction.

•
Typist LLR

4.2 Sample Storage

4.2.1 The samples must be protected from light and refrigerated at 4°C (±2°C) from the
time of receipt until 60 days after delivery of a complete. reconciled sample data
package to the client. After 60 days, the samples may be disposed of in a manner
that complies with all applicable regulations.

. 4.2.2 The sample must be stored in an atmosphere demonstrated to be free of all
potential contaminants. _
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Sample Extract Storage

4.2.3 Samples. sample extracts. and standards must be stored separately.

SWLO. INC. / AATS. INC.
Analysis of Herbicides by Gc. SW-846. Method 8151A

·to3

O-Series: SWL-OP-407
Re\'. ~o.: 7.0 - 08/10/00

•
4.3.1 Sample extracts must be protected from light and stored at 4C'C (±2°C).

4.3.2 Sample extracts must be stored in an atmosphere demonstrated to be free of all
potential contaminants.

. 4.3.3 Samples. sample extracts. and standards must be stored separately.

4.4 All containers should be glass jars or bottles with Teflon lids. A minimum of one liter is
required for aqueous samples (two liters is recommended). A minimum of 80g is
required for soil samples. which includes enough additional sample for pH and percent
moisture determination (125mL glass jar). One-hundred milliliters of TCLP extract is
requiredfor TCLP analysis.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Method interferences may be caused by c·ontaminants in solvents. reagents. glassware.
and other sample processing hardware that lead to discrete artifacts or elevated baselines
in gas chromatograms. All these materials must be analyzed routinely as reagent blanks
to demonstrate the absence of interferences under the conditions of the analysis.

5.1.1 Glassware must be scrupulously cleaned. Clean each piece of glassware as soon •
as possible after use by rinsing it with the last solvent used. This should be
followed by detergent washing with hotwater and rinses with tap water. then with
organic-free reagent water. Glassware should be solvent-rinsed with acetone and
pesticide-quality hexane. After rinsing and drying, glassware should be sealed
and stored in a clean environment to prevent any accumulation of dust or other
contaminants. Store glassware inverted or capped with aluminum foil.
Immediately prior to use. glassware should be rinsed with the next solvent to be
used.

5.1.2 The use of high purity reagents and solvents helps to minimize interference
problems. Purification of solvents by distillation in all-glass systems may be
required.

5.2 Matrix interferences may be caused by contaminants that are co-extracted from the
sample. The extent of matrix interferences will vary considerably from sample to sample.
depending upon the nature and diversity of the waste being sampled.

5.3 Organic acids, especially chlorinated acids, cause the most direct interference with the
determination by methylation. Phenols, including chlorophenols, may also interfere with
this procedure.

5.4 Alkaline hydrolysis and subsequent extraction of the basic solution removes many
chlorinated hydrocarbons and phthalate esters that might otherwise interfere with the
electron capture analysis. However. hydrolvsis may result in the loss of dinoseb and •
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Tonnation of aldol condensation products if anv residual acetone-remains from the
extraction of soils.•

'. 1.. '

SWLO. INC. I AATS, INC. .'~ . ;
Analysis of Herbicides by GC. SW-846. Method 8151A

O-Series: SWL-OP-407
Rev. No.: 7.0 - 08/10/00

5.5

5.6

, The herbicides. being strong organic acids. react readily with a~kaline substances and may
be lost during analysis. Therefore, glassware must be acid-rinsed and then rinsed to
constant pH with organic-free reagent water. Sodium sulfate must be acidified.

Sample extracts m'ust be drY prior to methvlation or else poor recoveries will be obtained.

6.0 EQUIPMENT/APPARATUS

Gas chromatograph - Analytical system complete with gas chromatograph suitable for on
column. direct, and split-splitless injection and all required accessories including syringes,
analytical columns, gases. electron capture detector, and recorder/integrator or data system.

•

6.1

6.2

HP 5890 Gas Chromatograph with ECD detector(s) and a 7673 autosampler. The
autosampler must be capable of I ilL or 2 ilL injections. The carrier gas should be ultra
pure helium or hydrogen. and the makeup gas (detector gas) should be N~.

Columns:

6.2.1 Column I - 30 m x 0.32 or 0.25 mm ID fused silica capillary column chemically
bonded with 50 percent phenyl methylpolysiloxane (DB-I 7MS, or
equivalent), 0.25 11m film thickness.

6.2.2 Column 2 - 30 m x 0.32 or 0.25 rom ID fused silica capillary column chemically
bonded with approximately 14 percent phenyl methylpolysiloxane (DB-XLB,
or equivalent), 0.25 J.1m film thickness.

6.2.3 Other dissimilar phase columns may be used as long as they meet acceptance
criteria of the method.

•

7.0 REAGENTS

7.1 Solvents:

7.1.1 Methylene chloride, CH2CI2. Pesticide quality or equivalent.

7.1.2 Acetone, CH3COCH3. Pesticide quality or equivalent.

7.1.3 Methanol, CH30H. Pesticide quality or equivalent.

7.1.4 Toluene, C6H5CH). Pesticide quality or equivalent.

7.1.5 Diethyl Ether, C2H50C2H5• Pesticide quality or equivalent. Must be free of
peroxides as indicated by test strips (EM Quant, or equivalent). Procedures for
removal of peroxides are provided with the test strips. After cleanup, 20mL of
ethyl alcohol preservative must be added to each liter of ether.

7.1.6 lSooctarie, (CH3)3CH2CH(CH3)2' Pesticide quality or equivalent.
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7:1.7 Hexane, C6H14 • Pesticide quality or equivalent.

7.1.8 Ethanol. absolute. C2H~OH.

O-Series: SWL-OP-407
Rev. No.: 7.0 - 08/10/00

•
7.1.9 Carbitol (diethylene glycol monoethyl ether), C2H~OCH2CH20CH2CH20-optional

for producing alcohol free diazomethane.

7.2 All gases (i.e., carrier, auxiliary, etc.) should be at least high purity grade.

7.3 Standard Solutions:

7.3.1 Certified standard solutions (in the acid form) may be obtained from several
sources. including Accustandard or Restek. It is recommended that these be used
fo~ traceability purposes.

7.3.2 Stock standard solutions are prepared by diluting a certified standard in Methanol.

7.3.3 Calibration Standards - A minimum of five calibration standards for each
parameter of interest should be prepared by diluting and deriving the stock
standard. One of the concentrations should be at or below the PQL. The
remaining concentrations should bracket the expected range of concentrations
found in real samples or should define the linear range of the GCIECD. The
components are diluted in hexane after derivitization (Section 8.1.5.3.7).

Table 3
Herbicide Calibration Standard (Full list) - Low Point Concentration •

Low Point Concentration
2,4-0
2,4,-OB
2,4,5-TP (Silvex)
2,4,5-T
Oalapon
Oicamba
Dichioroprop
Dinoseb
MCPA
MCPP
4-Nitrophenol
Pentachlorophenol

uglmL
0.25
0.45
0.05
0.05
0.80
0.10
0.15
0.10
7.0
7.0
0.25
0.05

•
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Table 4

Herbicide Calibration Standard: (Extended list) - Low Point Concentration•

..il ~~ '. :., t

SWLO, INC. I AATS, INC.
Analysis of Herbicides by Ge. SW-846. Method 8151A

Low Point Concentration ug/mL

2.4-D, 0.25
2.4,-DB 0.45
2A,5-TP (Silvex) 0.05
2A,5-T 0.05
Dalapon 0.80
Dicamba 0.10
Dichloroprop 0.15
Dinoseb ' 0.10
MCPA 7.0
MCPP 7.0
4-Nitrophenol 0.25
Pentachlorophenol 0.05
Acifluorfen TBD
Bentazon TBD
Chloramben TBD
DCPA Diacid (a) TBD
3,5-Dichlorobenzoic Acid TBD
5-Hydroxydicamba TBD
Picloram TBD

O-Series: SWL-OP-407
Rev. No.: 7.0 - 08110/00

• '.

•
Typist LLR

Note: Level 2 concentration =2 x Level 1; Level 3 concentration =3 x Level 1; Level 4

concentration =4 x Level 1; Level 5 concentration =5 x Level 1

Keep stored at 4°C (±2°C) no longer than 6 months.

TBD =to be determined.

7.4.3 All solutions (standards, surrogates, and spikes) must be labeled, assigned a

standards log n':llllber, and stored in a refrigerator protected from light as required

by the standard operating procedure for "Standards Receipt, Traceability, and

Preparation", SWL-OP-202. Solutions should be replaced after 6 months or

sooner if comparison with check standards indicates a problem.

7.4.4 Surrogate standard - The surrogate solution ofDCAA is prepared in methanol at

a concentration of 15~g1mL. Label the standard and assign a standard log

number. The standard can be used for up to 6 months when refrigerated in the

dark. The surrogate is prepared so that when O.5mL of the solution is spiked and

brought to IOmLs final volume, the concentration will yield a mid-range response.

7.4.5 Matrix spikelMatrix Spike Duplicate - A spiking solution is prepared in

methanol at concentrations shown in Table 5 so that a I.OmL spike will give a

mid-:-range response in the final extract.
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Table 5
Herbicide Matrix Spiking Standard Concentration

COMPOUND uglmL
2.4-D 24.0
2.4-08 13.5
2.4.5-TP (Silvex) 1.S
2.4.5-T 1.5
Dalapon 24.0
Dicamba 3.0
Dichloroprop 4.5
Dinoseb 3.0
MCPA 210
MCPP 210
4-Nitrophenol 7.5
Pentachlorophenol 1.S
Acifluorfen TBO
Bentazon TBD
Chloramben TBD
DCPA Diacid (a) TBD
3,5-0ichlorobenzoic Acid TBD
5-Hvdroxvdicamba TBO
Picloram' TBD

8.0 . PROCEDURE

8.1 Derivation

8.1.1 Slowly blow extract down to ~1mL.

8.1.2 Add ImL of iso-octane.

8.1.3 Add O.5mL of methanol.

--.

•
8.1.4 Rinse vial with ether and swirl (should be one solution at this point.)

8.1.5 Add ~2mL of diazomethane and swirl. Solution should turn yellow and stay
yellow, if sample extract was clear. If extract does not remain yellow (this should
happen for TCLP extracts only), add more diazomethane until it remains yellow.

8.1.6 Let stand for ~15minutes, solution should still be yellow. Put an "X" on the label
(to show extract has been derived.)

8.1.7 Slowly blow extract down to ~2mL extract should turn clear (if it started that .
way.)

8.1.8 Bring up to IOmL total volume with hexane, extract is ready to analyze.

8~2 Instrument conditions: These conditions are only recommended starting conditions. Each
instrument may vary and therefore require changes to be optimized.

8.2.1 Carrier gas hydrogen:
Head pressure: 5psi

8.2.2 Injector, Detector: 220°C, 320°C.
Splitless injection using Double 900seneck liner
Injection Volume: I ~.

•
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Detector gases: N2 = 80;.90 mLimin total.
Temperature Program: 50°C at 25°C/min to 150°C: 10/min to 200 for 2min:

II/min 280 for Imin•
SWLO. INC. / AATS. INC.
Analysis of Herbicides by CC. SW-846, Method 8151A

O-Series: SWL-OP-.-07
Rev. No.: 7.0- 08110/00
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TCLP and RCRA extracts may be analyzed isothermally at 220°C.

8.3 Calibration

8.2.1 Refer to Method 8000B for proper calibration techniques. Percent relative
standard deviation must be ~ 20 for all analytes over the five-point calibration
range to assume linearity through the origin (and use the mean calibration factor
for quantitation). In those instances where the RSD for one or more analytes
exceeds 20%. the initial calibration may still be acceptable for mean calibration
factor use if the following conditions are met: 1) The mean of the RSD values for
all analytes in the calibration is < 20%. The mean RSD is calculated by summing
the RSD value for each analvte and dividing bv the total number of analytes. If
no analvte has an RSD above 20%. then the mean RSD calculation need not be
performed. 2) The mean RSD criterion applies to all analvtes in the standard.
regardless of whether or not thev are of interest for a specific project. In other
words. if the target analvte is part of the calibration standard. its RSD value is
included in the evaluation. 3) The data user must be provided with either a
sumniarv of the initial calibration data or a specific list of those compound for
which the RSD exceeded 20% and the results of the mean RSD calculation.

Linear fit calibration or non-linear (quadratic) calibration may be used if% RSD
is > 20 and the mean RSD is also> 20% as long as the correlation coefficient or
coefficient of determination (for quadratic) are 0.99 or greater.

Note: the low point calibration curve must be at or below the POL.

8.2.2 Calculation of retention time windows follows method 8000B's default method
because retention time Windows established by this method are 0.00 to 0.01 (to
the 1/100th of a minute) for all compounds when using the 72/72+ hour method.
This is due to highly stable chromatographic systems. The use of such retention
time windows for "real-world" samples may result in numerous false negatives,
therefore, absolute windows of± 0.03 minutes are used. 72-hour retention time
studies (Form 9Es) are maintained for each instrument and column per method
8000B to prove the stability of the instruments.

8.2.3 ,The procedure of external calibration is used. Quantitation using the mean
calibration factor is preferred, however, linear least squares and quadratic fit may
be used. If a quadratic fit is to be used. six levels of standards must be analyzed
for the initial calibration.

8.2.4 All confmned values above the practical quantitation limit should be reported.
Values below the PQL should be reported with the "J" flag if confirmed with a
high degree of confidence. In some instances, analyst judgment is relied on
heavily.
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8:2.5 For quantitated hits above the POL. a "P" flag is recommended to indicate the -.
difference between quantitation andcontirmation values exceeds 25%.

8.3 Gas chromatographic analysis:

8.3.1 Following acceptable initial calibration and calibration verification standards.
samples may be analyzed. .-\nalysis of a mid-concentration standard every 10
samples is recommended for diny samples. Relatively clean samples may allow
for an extended sequence (not to exceed a 12-hour period per Method 8000B)
based on analyst judgment. Each sample must be bracketed with an acceptable
initial calibration or calibration verification standards interspersed between the
sample analyses. When a calibration verification standard fails to meet the ± 15%
difference criteria, all samples that were injected after the last standard that last
met the criteria must be re-injected. Several exceptions to th:is rule follows: 1).If
the ending calibration verification bracket fails with percent differences> 15%
above the initial calibration response and no "hits" are present in the samples. then
the samples mav be reponed: 2) I[the averaQe of the responses for all analvtes is
within 15%. then the calibration has been verified. However. the average must
include all analvtes in the calibration. regardless of whether thev are target
analvtes for a specific project. and the data user must be provided with the
calibration verification data or a list of those analvtes that exceeded the 15% limit.
The effect of using the average of the response for all analvtes for calibration •
verification would be similar to that for the initial calibration. namely that the
quantitative results for those analvtes where the difference is > 15% will include a
greater uncertainty.

8.3.2 Examples of GCIECD chromatograms generated by instruments with wide-bore
capillary columns are presented in Attachments 2 and 3.

8.3.3 If the peak response is less than 2.5 times the baseline noise level. the validity of
the quantitative result may be questionable. The analyst should consult with the
source of the sample to determine whether further concentration of the sample is
warranted by the context in which the result is to be used.

8.3.4 If the peak response exceeds the range of the highest standard, quantitatively .
dilute the extract and reanalyze.

8.3.5 Identify compounds in the sample by comparing the retention times of the peaks
in the sample chromatogram with those of the peaks in standard chromatograms.
Take into account the variance caused by matrix effect in samples.

8.3.6 Quantitation of the compound(s) of interest is premised on: I) a linear response of
the ECD to the ranges of concentrations of the compound(s) of interest
encountered in the sample extract and the corresponding calibration; and 2) a
direct linear proportionality between the magnitude of response of the ECD over.
the width(s) of the retention window(s). Proper quantitation requires the
appropriate selection of a baseline from which the area under the characteristic
peakes) can be calculated. -
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8.3.7 If compound identification or quaniitation are precluded due to interference (e.g.,
broad. rounded peaks or ill-defined baselines are present). cleanup of the extract
or replacement of the capillary column or detector may be warranted.

••••
SWLO, INC. / AATS, INC.
Analysis of Herbicides by GC. SW-846, Method 81S1A

O-Series: SWL-OP-407
Rev. No.: 7.0 - 08/10/00

8.4 See the standard operating procedure for the "Preventive Maintenance of Hewlett
Packard and Fison,s Gas Chromatographs", SWL-OP-201. for specific GC maintenance
procedures. .

9.0 CALCULATIONS

9.1 Calibration Factor =Peak Area (or Height) of the Compound in the Standard
Concentration of the Compound Injected (ng/mL)

9.2 Mean CF = Sum ofCF for each level
number of levels

9.3 SD = Square rooi Sum of (CF of each individual level - Mean CF)2J
L (number of levels - I) J

•• 9.4 %RSD = SD x 100
MeanCF

9.S See SW.;846, Revision 2, December 1996, page8000B - 20 through 23 for linear and
higher order fit equations.

9.6 % Difference =Mean CF - CF from the calibration verification standard x 100
MeanCF

9.7 % Drift (used for linear and higher order fits) = Calculated cone. - Nominal cone. x 100
Theoretical cone.

. 9.8 Detennine the concentration of individual compounds in the sample.

9.8.1 Sample Concentration Calculation:

•
Typist: LLR

9.8.1.1 Aqueous Samples

Concentration (ugIL) = [As] [V(t)][D]

[Mean CF][V(s)][IOOO ng/Jlg] [ILlIOOOmL]
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where: •
As =Area (or height) of the peak for the analyte in the sample.
Vet) =Total volume of concentrated extract (mL).
D = Dilution factor.
Mean CF =Mean calibration factor (mL/ng).
V(s) =Volume of aqueous sample extracted (mL).

NOTE: injection volume is not noted because it cancels out in the equation
(the same injection volume is used for all samples. ac. and standards).

9.8.1.2 Non-aqueous Samples

Concentration (uglKg) = [As] [V(t)][D

[Mean CF][W(s)][1000 ng/Jlg]

where:
As = Area (or height) of the peak for the analyte in the sample.
Vet) =Total volume of concentrated extract (mL).
D =Dilution factor.
Mean CF = Mean calibration factor.
W(s) = Dry Weight of sample extracted (Kg).

10.1

10.2

NOTE: injection volume is not noted because it cancels out in the eqUation.
(the same injection volume is used for all samples. ac. and standards).

9.9 Report results in ug/L or uglKg without correction for recovery data. All QC data
obtained should be reported with the sample results.

9.10 Dry weight calculation (from data gathered during step 8.1.5.1.2):

% Moisture = grams of sample - grams of dried sample x 100
grains of sample

10.0 QUALITY ASSURANCE/QUALITY CONTROL

Every 20 samples or sample delivery group (SDG) is considered a batch. Two method
blanks, laboratory control spikes, and a matrix spike (MS) and matrix spike duplicate
(MSD) are extracted with each SDG of up to 20 samples. In most cases, a client will
specify a sample for MSIMSD. If MSIMSD sample is not specified, the laboratory
chooses·one at their discretion. Also, if two or more clients send samples not totaling 20
in number, one set ofmethod blanks, LCS and MSIMSD are applied to both clients'
samples.

Any reagent blanks or matrix spike samples should be subjected to exactly the same
analytical procedures as those used on actual samples.

10.3 I Calculate surrogate standard recovery on all samples, blanks, and spikes. Determine if.
recovery is within established limits (See SOP "Control Charts", SWL-GA-112 for more
details). See "Blue Book" for SWLO's most current control limits. If recovery is not
within limits, the following are required:
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i0.3.1 Check to be sure there are no errors in calculations or surrogate solutions. Also.
check instrument performance.

10.3.2 Recalculate the data and/or reanalyze the extract if any of the above checks reveal
a problem.

•
'.....
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•

•
11.0

12.0

10.3.3 If the method blank recoveries are out of the advisory limits. reanalyze the sample
to rule out instrument problems. Re-extract and reanalyze the samples if none of
the above are a problem.

10.4 Include a mid-concentration calibration standard every 10 or more samples (not to exceed
a 12-hoUr period) in the analysis sequence as a calibration check. The response factors
for the mid-concentration calibration should be within 15 percent of the average values
for the multi-concentration calibration. When this continuing calibration is out of this
acceptance window, the laboratory should stop analyses, clean the injector. replace the
septum and recalibrate the system. Samples that are not preceded by acceptable
standards must be reinjected to avoid errors in quantitation. Several exceptions to this
rule follows: I) If the ending calibration verification bracket fails with percent
differences> 15% above the initial calibration response ahd no "hits" are present in the
samples. then the samples mav be reported: "') Ifthe averaQ:e of the responses for all
analytes is within 15%. then the calibration has been verified. However. the average
must include all analytes in the calibration, regardless of whether thev are target analvtes
for a specific project, and the data user must be provided with the calibration verification
data or a list of those analytes that exceeded the 15% limit. The effect of using the
average of the response for all analvtes for calibration verification would be similar to
that for the initial calibration, namelv that the quantitative results for those analytes where
the difference is > 15% will include a greater uncertaintv.

10.5 If any of the target analytes in the calibration verification fall outside of the retention time
window established during initial calibration, the system is considered out of control. All
samples analyzed after the last compliant calibration verification must be re-analyzed
after instrument maintenance and recalibration is successfully performed.

10.6 Instrument blanks must not contain any confirmed target analyte greater Y20fthe
reporting limit for the associated samples. Method blanks must not contain any
confirmed target analyte greater than the reporting limit for the associated samples. If
contamination is noted. stop all analyses, determine the source of the contamination,
remove the source, and confirm the source is gone by reanalyzing an instrument blank
and/or method blank as appropriate. QC and associated samples will be re-extracted and
reanalyzed if the blank contamination is present> PQL in the samples.

WASTE DISPOSALIPOLLUTION PREVENTION

See the Standard Operating' Procedure for "Hazardous Waste Management Plan", SWL-GA-114.

METHOD PERFORMANCE

12.1 The MDL concentrations are updated annually and are obtained using organic-free
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reagent water and sandy loam soil. The MDL results are maintained on file in the -.
laboratory. Details for determining MDLs are given in the SOP "Definition and
Determination ofDetection Limits", SWL-GA-113. The MDL. actually achievable in a
given analysis will vary depending on detector response characteristics, irreducible noise
from instrument electronics and matrix effects. '

12.2 The'accuracy and -precision obtainable following this method will be determined by the
sample matrix, sample preparation technique, optional cleanup techniques, and
calibration procedure's used.

12.3 The laboratory maintains control charts of recoveries and relative percent differences to
judge accuracy and precision. See SOP "Control Charts", SWL-GA-112 for more
details. See "Blue Book" for SWLO's most current control limits.

12.4 .Quantitation Limits are based on the lowest calibration standard. SWLO's most current
MOLs and QLs are found in the "Red Book".

13.0 REFERENCES

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:
"Method 3500B: Organic Extraction and Sample Preparation" Revision 2, December 1996.

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:
"Method 3580A. Waste Dilution" Revision 1, July 1992.

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:
"Method 8000B. Determinative Chromatographic Separations" Revision 2, December 1996.

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:
"Method 8151A. Chlorinated Herbicides by GC Using Methylation or Pentafluorobenzylation
Derivatization" Revision 1. December 1996.

Standard Operating Procedure, "Preventative Maintenance ofHewlett-Packard and Fisons Gas
Chromatographs", SWL-OP-20I.

Standard Operating Procedure, "Standards Receipt, Traceability, and Preparation", SWL-OP
202.

Standard Operating Procedure, "Laboratory Safety Plan", SWL-GA-111.

Standard Operating Procedure, "Control Charts", SWL-GA-112.

Standard Operating Procedure, "Definition and Determination ofDetection Limits", SWL-GA
113.

Standard Operating Procedure, "Hazardous Waste Management Plan", SWL-GA-114.

14.0 DEFINITIONS

PQL: The Practical Quantitation Limit.

•

•
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Material Safety Data Sheet (MSDS): Information provided by commercial vendors for the
chemical products prepared by their company. The information on the
MSDS includes but is not limited to composition. physical properties.
hazards identification, first aid measures. emergency clean-up and/or
response. exposure, and storage.

SDG: The Sample Delivery Group; a unit within a single case that is used to
identify a group of samples for delivery. A SDG is a group of20 or
fewer field samples within a case, received over a period of up to 14
calendar days (7 calendar days for 14-day tUrns). Data from all samples
in a SDG are due concurrently.

15.0 ATTACHMENTS

15.1 Attachment 1: Sample Extraction Log

15.2 Attachment 2: Herbicide Chromatogram
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SWLO, INC. I AATS. INC.
Analysis of Herbicides by GC. SW-846. Method 8151A

A'ITACHMENT 2
Herbicide Chromatogram

Typist LLR

O-Series: SWL-OP-407
Rev. No.: 7.0 - 08/10/00-.

•

•
Pale 17 oft7



•
. Quaneitaeion Repor~

Signal #1 F:\HPCHEM\HP\7\DATA\08 10 00\7 S17308.D\ECD1A.CH Vial: 23
Si~nal #2 F:\HPCHEM\HP\7\DATA\08-10-00\7-C173~.D\ECD2B.CH
Acq On :-10 Aug 2000 23:19 - - - operaeor: JF
Sample : HERBL3 Inst : HP 07
Misc : 5 -64 - 5 Dilut:"on: 1. 00
IntFile Signal #1: AUTOINT1.E IntFile Signal #2: autoint2.e
Quant Time: Aug 11 7:38 2000 Quane Results File: HERBH10.RES

Method
:'itle-Path
Last Update
Response via

F:\HPCHEM\HP\7\METHODS\HERBH10.M
SW-846, METHOD 8151 - F:\HPCSEM\HP\7\DATA\Ca 04~OO\

Mon Aug 07 08.:13 :47 2000
Initial Calibration

Volume Inj. .. 0.5 uL
Signal #1 Phase DB-17ms Signal #2 Phase: DB-XLB
Signal #1 Info .25 mm Signal #2 Info : .25 mm
Signal #1 Inst HP 07A Signal #2 Inst : HP 07B

Compound RT#l RT#2 Resp#l Resp#2 ng/mL ng/mL
---------------------------------------------------------------------------

Syscem Monitoring Compounds:
:; ) S DCAA 12.70 11.93 3814659 1004646 678.4 683.5

Target Compounds:
2.) A Dalapon 6.07 5.88f 11089397 1455911 2307.7 2265.3
2 ) A 4-Nitrophenol 11.86 10.85 1543334 247523 684.1 685.3•. , A Dicamba 13.12 12.11 4288400 1487336 270.4 269.0

'\ MCPP 12.98 12.43 367098 100911 19175.4 19393.6
A MCPA 13.66 12.80 909482 190598 18083.3 J:.9772.1

7) A Dichloroprop 14.13 13.43 2202832 661837 408.3 410.6
8) A 2,4-D 14.94 13.90 4226001 998104 739.5 690.2
9) A Pentachlorophenol 15.76 15.36 7705444 3252847 139.4 137.5

:.0) A 2,4,5-TP(Silvex) 16.06 15.50 2952253 924952 145.6 139.0
:'1) A 2,4,5-T 16.95 16.06 2830693 867620 140.8 139.2
':.2 ) A 2,4-DB 17.63 16.90 4297444 721958 1256.5 1206.4
_3 ) A Dinoseb 17.19 17.08 1747917 696175 287.9 264.8

•
_._--------------------------------~-------~---~------ ------------------------

(f)=RTDelta > 1/2 Window (#)=Amounts differ by > 25% (m)=manual int.
(E) = > Highest cal. std. (d) =compound deleted '(H) Dil. <: med. std '
7017308.D HERBH10.M Fri Aug 11 08:41:07 2000 Page 1



Chromatographic Repor~

Signal #1 : F:\HPCHEM\HP\7\DATA\08 10 00\7 017308.D\ECD1A.CH Vial: 23
-Signal #2 : F:\HPCHEM\HP\7\DATA\08:10-00\7:0l7308.D\ECD2B.CH

Acq On 10 Aug 2000 23: 19 - Operator: JF .,'
Sample HERBL3 Inst : HP 07.
Misc 5-64-5 Dilution: 1.00
IntFile Signal #1: AUTOINT1.E IntFile Signal #2: autoint2.e
Quant Time: Aug 11 7:38 2000 Quant Results File: 'HERBH10.RES

Method
Title-Path
Last Update
Response via

F:\HPCHEM\HP\7\METHODS\HERBH10.M
SW-846, METHOD 8151 - F:\HPCHEM\HP\7\DATA\08 04 00\
Mon Aug 07 08:13:47 2000 -
Multiple Level Calibration

"volume Inj.
Signal #1 Phase
Signal #1 Info
Signal #1 Inst

0.5 uL
DB-17ms
.25 mm
HP 07A

Signal #2 Phase: DB-XLB
Signal #2 Info .25 mm
Signal #2 Inst : HP 07B
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•
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- ANALYSIS OF PESTICIDES BY GC, SW-846, METHOD-8081A
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SWLO, INC. I AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

•• 1.0 SCOPE AND APPLICATION

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00

1.1 . This method is designed to determine the concentrations of various organochlorine

pesticides in extracts from solid and liquid matrices. The method is based on EPA SW

846 methods 8000B and 8081 A. The method can be used to determine analyte

concentrations of pesticides in the ppt range in water. Test codes encompassed by this

method include but are not limited to GC801 and GC899.

1.2 A large number of compounds will give response in the electron capture detector (ECD)

using this method. Tables 1 and 2 represent the compounds that may be analyzed by thIs

method.

Table I

Organochlorine Pesticide Target Compounds List

••••

•
Typist LLR

ANALYTE

Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC
alpha-Chlordane
gamma-Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Heptachlor
Heptachlor Epoxide
4,4'-Methoxychlor
Toxaphene

CAS #

309-00-2
319-84-6
319-85-7
319-86-8

58-89-9
5103-71-9
5103-74-2

72-54-8
72-55-9
50-29-3
60-57-1

959-98-8
33212-65-9

1031-07-8
72-20-8

7421-93-4
53494-70-5

76-44-8
1024-57-3

72-43-5
8001-35-2

Page I 0£26



Table 2
Organochlorine Pesticide Target Compounds List (Extended List)

ANALYTE CAS #
Aldrin 309-00-2
Alpha-BHC 319-84-6
Beta-BHC 319-85-7
Delta-BHC 319-86-8
Gamma-BHC 58-89-9
alpha-Chlordane 5103-71-9
gamma-Chlordane 5103-74-2
4,4'-DOO 72-54-8
4,4'-DDE 72-55-9
4,4'-DDT 50-29-3
Dieldrin 60-57-1
Endosulfan I 959-98-8
Endosulfan II 33212-65-9
Endosulfan Sulfate 1031-07-8
Endrin 72-20-8
Endrin Aldehyde 7421-93-4
Endrin Ketone 53494-70-5
Heptachlor 76-44-8
Heptachlor Epoxide 1024-57-3
4,4'-Methoxychlor 72-43-5
Toxaphene 8001-35-2
Chlorobenzilate 510-15-6
DBCP 96-12-8
Diallate 2303,;16-4·
Hexachlorobenzene 118-74-1
Hexachlorocyclopentadiene 77-47-4
I~drin %5~3~

SWLO, INC./ AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00

•

•
NOTE 1: Some compounds may co-elute when analyzing for the extended list in one analysis.
NOTE 2: Technical chlordane may be analyzed in place of alpha- and gamma-chlordane upon client request.

1.3 This method utilizes wide bore capillary columns (0.53 mm ID) or narrow bore capillary
(0.32 mm ID) columns for both the quantitation and confirmation analyses.

1.4 See the Redbook for most current quantitation limits (QLs).

1.5 There are no method deviations in this SOP.

2.0 METHOD SUMMARY

2.1 Continuous liquid-liquid or separatory funnel extraction procedures are employed for the
extraction of aqueous samples. Sonication or Soxhlet extraction is required for
soil/sediment samples. Gel Permeation (GPC) and florisil or alumina columns may be •
used for cleanup of extracts. Both neat and diluted organic liquids may be analyzed by
direct injection (Method 3580A, Waste Dilution).

Typist LLR Page2of26



2.1.1 Continuous liquid-liquid extraction is not a recoinmended.sample preparation
method for Method 8081A analyses. Organochlorine pesticides many
dechlorinate. Therefore, method 3510C is recommended for 8081A analyses.
Method 3520C may be used in certain instances if pre-approved by management.

2.2 Samples are routinely analyzed on 2 columns of different stationary phases
simultaneously to e?,pedite the confirmation oftarget analytes. All calibration criteria
apply to both columns independently. The lower analytical result (between the 2
columns) is routinely reported unless there is apparent evidence of negative matrix
interference.

•
SWLO, INC./ AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00

2.3 Columns are calibrated using the external calibration procedure with 5 concentrations of
the analytes covering the working linear range of the ECD detectors beginning from the
level of quantitation or below. Calibration criteria specified in method 8000B are
followed (unless otherwise specified).

2.4 Calibration verification standards are analyzed each 12 hour shift (not to exceed ~O

samples) and before the start of an analysis sequence so that they bracket the samples.

2.5 An evaluation standard containing both endrin and 4,4'-DDT is analyzed at the beginning
ofa calibration sequence and at the beginning of each distinct analysis sequence not to
exceed a 12-hour shift. The evaluation standard monitors the breakdown of endrin and
4,4'-DDT.

• 2.6 A method blank, laboratory control spike, and a matrix spike/matrix spike duplicate must
be prepared for all batches of 20 samples or less.

3.3

•

3.0 HEALTH AND SAFETY

3.1 The toxicity or carcinogenicity of each reagent used in this method has not been precisely
defined; however, each chemical compound should be treated as a potential health hazard.
From this viewpoint, exposure to thes~ chemicals must be reduced to the lowest possible
level by whatever means available. The laboratory is responsible for maintaining a
current awareness file of OSHA regulations regarding the safe handling of the chemicals
specified in this method. A reference file of Material Safety Data Sheets (MSDS) is

. available to all personnel involved in chemical analysis.

3.2 The folloWing parameters covered by this method have been tentatively classified as
known or suspected, human or mammalian carcinogens: 4,4'-DDT, 4.4'-DDD, the BHCs,
and the PCBs. Primary standards of these toxic compounds must be prepared in a hood.
A NIOSHIMESA approved toxic gas respirator must be worn when the analyst handles
high concentrations of these toxic compounds.

Caution should be taken when working with all sample extracts and calibration standards.
Samples are of unknown origin and should be considered hazardous. Many of the spiking
solutions used, along with chlorinated solvents, are considered carcinogens.
Concentrated acids and bases, if not handled properly, can cause severe burns.

Typist LLR Page 3 0(26



SWLO, INC. / AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00

3.4 Gloves should be used for the manipulation of all sarnpie extracts-ana calibration _.
standards and during the preparation of all acid and base solutions. Wear personal •
protective equipment (PPE) and goggles or face shield when warranted. See the standard
operating procedure for "Laboratory Safety Plan", SWL-GA-ll.1 for detailed safety
procedures.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE

4.1 Sample Extract Storage

4.1.1 Sample extracts must be protected from light and stored at 4°C (±2°C) until 365
days after delivery to the client of a complete data package.

4.1.2 Sample extracts must be stored in an atmosphere demonstrated to be free of all
potential contaminants.

4.1.3 Samples, sample extracts, and standards must be stored separately.

4.2 All containers should be glass jars or bottles with Teflon lids. A minimum of one liter is
required for aqueous samples. A minimum of80 g is required for soil samples (125-mL
glass jar).

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

Typist LLR

5.1

5.2

Sources of interference in this method can be grouped into three broad categories: . •
contaminated solvents, reagents or sample processing hardware; contaminated GC carrier
gas, parts, column surfaces or detector surfaces; and the presence of co-eluting
compounds in the sample matrix to which the ECD will respond. Knowledge of good
labor~tory practices is assumed, including steps to be followed in routine testing and
cleanup of solvents, reagents and sample processing hardware, and instrument
maintenance. The discussion that follows focuses on sources of interference associated
with the sample matrix and compound classes that represent common sources of
interference, particularly phthalate esters, organosulfur compounds, lipids, and waxes.
Interferences co-extracted from the samples will vary considerably from sample to
sample. While general cleanup techniques are referenced or provided as part of this
method, unique samples may require additional cleanup approaches to achieve desired
degrees of discrimination and quantitation.

Interferences by phthalate esters introduced during sample preparation c~ pose a major
problem in pesticide determinations. These materials may be removed prior to analysis
using Gel Permeation Chromatography (GPC) - pesticide option (Method 3640) or as
Fraction III of the silica gel cleanup procedure (Method 3630). Common flexible plastics
contain varying amounts of phthalate esters that are easily extracted or leached from such
materials during laboratory operations. Cross-contamination of clean glassware routinely
occurs when plastics are handled during extraction steps, especially when solvent-wetted
surfaces .are handled. Interferences from phthalate esters can best be minimized by •
avoiding contact with all plastic materials and checking all solvents and reagents for

Page 4 of26



phthalate contamination. Exhaustive cleanup of solvents, reagents and glassware may be '
required to eliminate background phthalate ester contamination..'

SWLO, INC. I AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00

5.3

5.4

The presence of elemental sulfur will result in large peaks that interfere with the detection
of later eluting organochlorine pesticides. Method 3660 is suggested for removal of
~ulfur.

Waxes, lipids, and other high molecular weight co-extractables can be removed by GPC.

.'

6.0 EQUIPMENT/APPARATUS

6.1 Gas chromatograph - Analytical system complete with gas chromatograph suitable for
on-column, direct, and split-splitless injection and all required accessories including
syringes, analytical columns, gases, electron capture detector, and recorder/integrator or
data system.

6.1.1 HP 5890 Gas Chromatograph with ECD detector(s) and a 7673 autosampler. The
autosampler must be capable of 1uL or 2uL injections. The carrier gas should be
ultra pure helium or hydrogen, and the makeup gas (detector gas) should be ultra
pure nitrogen or 5% methane I 95% argon.

The following columns pairs ~e recommended:

Column pair 1 - DB-17MS, DB-XLB fused silica capillary columns, 0.25mm
ID x 30m, 0.25um film thickness.

Column pair 2 - RTX CLPesticides, 30m x 0.32mm ID, 0.5um film thickness,
or 15m x 0.25mm ID, 0.25 film thickness. RTX CLPesticides II, 30m x 0.32mm
ID, 0.25um film thickness, or 15m x 0.25mm ID, 0.25um film thickness.

Column pair 3 - DB17/1701P, 30m x 0.32mm ID, 0.25um film thickness.

7.0 REAGENTS

6.1.2 GC injection ports are of critical concern, especially in the analysis of DDT and
Endrin. Injectors that are contaminated, chemically active, or too hot can cause
the degradation ("breakdown") of the analytes. Endrin and DDT break down to'
endrin aldehyde, endrin ketone, and DDD and DDE, respectively. When such
breakdown is observed, replace inlet line, and if necessary clip one to three feet
off guard column and remount it. A performance evaluation standard is analyzed
at the beginning ofeach 12-hour period. See Table 6 for preparation.

6.1.3 HP ChemstationIHP EnviroQuant data system for acquisition/processing of
chromatography data. Each system is capable of simultaneously controlling 4
.dual detector gas chromatographs or equivalent.

•
Typist LLR

7.1 Reagent or pesticide grade chemicals shall he used in all tests. Unless otherwise
indicated, it is intended that all reagents shall conform to specifications of the Committee
on Analytical Reagents of the American Chemical Society, where such specifications are

PageS of26



SWLO, INC./ AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00

available. Other grades may be used, provided it is first ascertained that the reagent is of-
sufficiently high purity to permit its use without lessening the accuracy of the •
determination.

7.2 Standards preparation:

Prepare individual stock standard solutions in n-hexane or iso-octane at the following
concentrations every six months or sooner if the solution has degraded or concentrated
(Assign log numbe~ to each of the solutions and log them into the Standards Log Book;
see Standard Operating Procedure for "Standards Receipt, Traceability, and Preparation",
SWL-OP-202). .

7.2.1 Stock Standard Solutions - Individual solutions are obtained from AccuStandard
or equivalent supplier at concentrations of 1000 ~g/mL in hexane.

7.2.1.1

7.2.1.2

Concentrated and certified standard mixtures carl be obtained from
several sources. For example, Restek and Supelco supply the
pesticide mixtures. It is recommended that these be used for
traceability purposes. Stock standard soluti.ons can then be diluted
directly from the concentrates.

The pesticides can be made in two solutions Individual A (INDA) and
Individual B (INDB), or in one solution which has all of the
compounds that are in the Individual A and IndividualB mixes •
(INDAB).

7.2.1.3 Stock standard solutions must be kept refrigerated at 4°C (±2°C) for
no longer than 6 months.

7.2.2 Calibration Standards - A.minimum of five calibration standards for each
parameter of interest (except multi-components which use a single point
calibration at the PQL) should be prepared through dilution of the highest level
standard with hexane or iso-octane. One of the concentrations should be at or
below the PQL. The remaining concentrations should bracket the expected range
of concentrations found in real samples or should define the working range of the
GCIECD. The components are diluted in hexane or iso-octane. Concentrations
are in ng/mL.

Typist LLR

7.2.2.1

7.2.2.2

Prepare solutions of the calibration standards for INDA and INDB or
INDAB at 5 concentration levels beginning at the quantitation limit
and spanning the linear working range of the detector. See Tables 3
and 4 for the solution concentrations. See Table 5 for the extended
list of compounds. Multi-component standard concentrations may be
seen in Tables 6 and 7. Table 7 lists the performance evaluation
standard concentrations.

Calibration standards must be remade at least every six months, or •
verified against new standards before use.

Page6of26



•
SWLO, INC.! AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

Table 3
Pesticide Calibration Standards

O-Series: SWL-OP-414.
Rev. No.: 3.0 - 04126/00

•

Individual Standard Mixture A

alpha-SHC
Heptachlor

gamma-SHC
Endosulfan I

Dieldrin

Endrin

4,4'-000
4,4 '-DDT
Methoxychlor
Tetrachloro-m-xylene
Oecaehlorobiphenyl

Individual Standard Mixture B
beta-SHC
delta-SHC
Aldrin
Heptachlor epoxide
alpha-Chlordane
gamma-Chlordane
4,4'-00E
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Endosulfan II
Tetrachloro-m-xylene
Oecachlorobiphenvl

Low Point Concentration nglmL (Levell)

3.75
3.75
3.75

3.75
7.5
7.5

7.5
7.5

37.5
3.75
7.5

Table 4
Low Point Concentration ne/mL (Level I)

3.75
3.75
3.75
3.75

. 3.75
3.75
7.5
7.5
7.5
7.5
7.5
3.75
7.5

Note: Level 2 concentration = 2 x Level 1 Level 3 concentration =4 x Level 1
Level 4 concentration =8 x Level 1 .Level 5 concentration =16 x Level 1

Prepare all solutions in hexane or isooctane. Keep stored at 4°C (±2°C) no longer than 6 months.

Table 5

•
Typist LLR

Individual Standard Mixture AB
TCX
alpha-SHC
gamma-SHe (Lindane)
beta-SHC
delta-SHC
Heptachlor
Aldrin
Heptachlor Epoxide
gamma-Chlordane
alpha-Chlordane
Endosulfan I
4,4'-00E
Dieldrin
Endrin
Endosulfan II
4,4'-000
4,4'-00T
Endrin Aldehyde
Methoxychlor
Endosulfan Sulfate
Endrin Ketone
OCB

Low Point Concentration ng/mL (Level l)

3.75
3.75
3.75
3.75
3.75
3.75
3.75
3.75
3.75
3.75
3.75
7.5
7.5
7.5
7.5
7.5
7.5
7.5
37.5
7.5
7.5

3.75

Page 7 0(26



SWLO, INC./ AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

Extended List Mixture

Table 6
Low Point Concentration

ng/mL (Levell)

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00

•
Chlorobenzilate
DBCP
Diallate
Hexachlorobenzene
Hexachiorocyclopentadiene
Isodrin

TBD =to be detennined

37.5
TBD
72.5
TBD
TBD
3.75

Note: Level 2 concentration = 2 x Level 1 Level 3 concentration = 4 x Level 1
Level 4 concentration = 8 x Level 1 Level 5 concentration = 16 x Level 1

Prepare all solutions in hexane or isooctane. Keep stored at 4°C (±2°C) no longer than 6 months.

Table 7

Multi-response
calibration standards

Toxaphene
Technical Chlordane

Concentration (ng/mL)

250
10.0

," •
Prepare all solutions in hexane or isooctane. Keep stored at 4°C (±2°C) no longer than 6 months.

Table 8
Performance Evaluation Mixture
gamma-BHC
alpha-BHC
beta-BHC
4,4'-DDT
Endrin
Methoxychlor
Tetrachloro-m-xylene
Decachlorobiphenyl

(n2/mL)
10.0
10.0
10.0

100.0
50.0

250.0
20.0
20.0

Perfonnance Evaluation Mixture (PEM) - prepare the PEM in hexane or isooctane at the concentration
levels listed below. The PEM must be prepared every six months or more often if the solution has
degraded or concentrated.

•
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Spiking Solutions:.: +.2.3

7.2.3.1

7.2.3.2

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00

Surrogate Solution

The surrogates, Tetrachloro-m-xylene and Decachlorobiphenyl, are
added to all standards, samples, matrix spikes, and blanks. Prepare a
surrogate spiking solution of 0.2 J.1g1mL of each of the two

-compounds in acetone or methanol. The solution should be checked
frequently for stability. The solution must be replaced after six
months, or sooner, if comparison with quality control check samples
indicate a problem.

Caution: Analysts must allow all spiking solutions to equilibrate to
room temperature before use.

Pesticide Matrix Spiking Solution

7.2.3.2.1 Prepare a spiking solution in methanol (acetone prqduces
interfering aldol-condensation products) that contains the
pesticides in the concentrations specified in Table '8.

Table 9
Matrix Spiking Solution (J.1g1mL)

• ANALYTE

Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC
alpha-Chlordane
gamma-Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Heptachlor
Heptachlor Epoxide
4,4' -Methoxvchlor

Concentration (llg/mL)

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
1.0

•
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Extended List Compounds:

Chlorobenzilate
DBCP
Diallate
Hexachlorobenzene
Hexachlorocyclopentadiene
Isodrin

1.0
TBD
2.0

TBD
TBD
0.25
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Florisil Cartridge Check Solution

SWLO, INC.! AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

7.2.3.3

7.2.3.2.2

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04i'26/00

The solution must be prepared e¥ery..six months or
sooner if the solution has degraded or concentrated. •

7.2.3.3.1 Florisil cleanup is not performed as a routine, but clients'
may occasionally request its use. Before use, pesticide
recoveries are verifi~d through use of the following
check solution. Table 9 displays the check solution
components and concentrations.

Table 10
Florisil Check Solution (llg/mL)

Analvte Concentration (J.1g/mL)
2,4,5-Trichlorophenol 0.10
Alpha-BHC 0.02
Gamma-BHC 0.02
4,4'-DDD 0.04
4,4'-DDT 0.04
Dieldrin 0.04
Endosulfan 1 0.04
Endrin 0.04
Heptachlor 0.02
4,4' -Methoxychlor 0.2
TCX 0.02
DCB 0.04

7.2.3.3.2 The check solution should exhibit 80 - 120% recovery of •
the pesticides and less than 5% recovery of2,4,5-TCP.

7.2.3.3.3 Store all standard solutions in amber glass bottles or vials
with a Teflon-lined screw cap at 4°C (±2°C) and protect
from light.

..
8.0 PROCEDURE

.8.1 Analysis by Gas Chromatography

8.1.1 Gas Chromatograph Operating Conditions

Column Conditions:

DB-17MSIXLB
Carrier Gas: Hydrogen at 12psi
Injector Temp: 220
Detector Temp: 320
Initial Temp: 110, hold for 0.5min.
Temperature Prog: 110 to 150 at 25deglmin

150 to 250 at 9deglmin
250 to 320 at 25deg/min

Final Temp: 320 hold for 3.0min

Typist LLR
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SWLO, INC./ AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

DB-1711701
Carrier Gas: Hydrogen at 7psi
Injector Temp: 220
Detector Temp: 320
hritial Temp: 110, hold for 0.5min
Temperature Prog: 110 to 140 at 20deg/min

140 to 280 at 12deg/min
Final Temp: 280 hold for 633min

RTX-CLPesticides/CLPesticides II 30m x .32mm
Carrier Gas: Hydrogen at 7psi
Injector Temp: 220
Detector Temp: 320
Initial Temp: 140, hold for 0.5min
Temperature Prog: 140 to 250 at 9deglmin

250 to 300 at 15eg/min
Final Temp: 300 hold for 4.44min

RTX-CLPesticides/CLPesticides II 15m x .25mm
Carrier Gas: Helium at 13psi
Injector Temp: 220
Detector Temp: 320
Initial Temp: 110, hold for 0.5min
Temperature Prog: 110 to 260 at 7.5deg/min

260 to 290 at Ideglmin
Final Temp: 290 hold for 2.0min

DB-1711701
Carrier Gas: Helium at 11psi
Injector Temp: 220
Detector Temp: 320
Initial Temp: 110, hold for 0.5min
Temperature Prog: 110 to 140 at 20deglmin

140 to 280 at 12deglmin
Final Temp: 280 hold for 6.5min

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04/26/00

•
Typist LLR

Optimize GC conditions for analyte separation and sensitivity. Once optimized, the same
GC conditions must be used for the arialysis of all standards, samples, blanks, and
MSIMSDs.
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Analysis of Pesticides by GC, SW-846, Method 8081A

8;1.2 Calibration

O-Series: SWL-OP-414

Rev. No.: 3.0 - 04126/00

Typist LLR

8.1.2.1

8.1.2.2

8.1.2.3

8.1.2.4

Refer to Method 8000B for proper calibration techniques. Percent •

relative standard deviation must be ~ 20 for all analytes over the five-

point calibration range to assume linearity through the origin (and use

the mean calibration factor for quantitation). In those instances where

the RSD for one or more analvtes exceeds 20%, the initial calIbration

mav still be acceptable for mean calibration factor use if the following

conditions are met: 1) The mean of the RSD values for all analytes in

the calibration is < 20%. The mean RSD is calculated by summing

the RSD value for each analyte and dividing by the total number of

analvtes. Ifno analvte has an RSD above 20%, then the mean RSD

calculation need not be performed. 2) The mean RSD criterion

applies to all analytes in the standard, regardless of whether or not

they are of interest for a specific project. In other words, if the target

analvte is part ofthe calibration standard, its RSD value is included in

the evaluation. 3) The data user must be provided with either a

summary ofthe initial calibration data or a specific list of those

compound for which the RSD exceeded 20% and the results of the

mean RSD calculation.

Linear fit calibration or non-linear (quadratic) calibration may be used

if % RSD is > 20 and the mean RSD is also> 20% as long as the

correlation coefficient or coefficient of determination (for quadratic) •

are 0.99 or greater. Note: the low point calibration curve must be at or

below the POL.

The procedure of external calibration is used. Quantitation using the

mean calibration factor is preferred, however, linear least squares and

quadratic fit may be used. If a quadratic fit is to be used, six levels of

standards must be analyzed for the initial calibration.

SWLO's policy is to analyze a five point initial calibration for all

pesticide analytes and a single-point calibration for all multi

component analytes (i.e., toxaphene, etc.). If a multi-component

analyte is identified in a sample, then the single point calibration is

used to obtain a quantitative value for the sample.

Because of the low concentration of pesticide standards injected on a

GCIECD, column adsorption may be a problem when the GC has not

been used for a day. Therefore, the GC column should be primed or

deactivated by injecting a pesticide standard mixture approximately 4

times more concentrated than the mid-concentration standard. Inject

this standard mixture plus 10 to 15 solvent rinses prior to beginning

initial or daily calibration, especially if the instrument has set for more

than several hours. •
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Caution: Several analytes, including Aldrin, may-be observed in the
injection just following this system priming. Always run an
acceptable blank prior to running any standards or samples.•
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SWLO, INC.! AATS, INC. '<::~',:'

Analysis of Pesticides by GC, SW-846, Metbo~P8P81A
" ..<--.'1:.

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00

8.1.2.5 A "P" flag is used to indicate when the difference between
quantitation and confirmation values exceeds 40%.

8.1.3 Gas chromatographic analysis:

••

•
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8.1.3.1
>

8.1.3.2

8.1.3.3

8.1.3.4

8.1.3.5

Following acceptable initial calibration and calibration verification
standards, samples may ~e analyzed. Analysis of a mid-concentration
standard every 10 samples is recommended for dirty samples.
Relatively clean samples may allow for an extended sequence (not to
exceed a 12-hour period per Method 8000B) based on analyst
judgment. Each sample must be bracketed with an acceptable initial
calibration or calibration verification standards interspersed between
the sample analyses. When a calibration verification standard fails to
meet the ± 15% difference criteria, all samples that were injected after
the last standard that last met the criteria must be re-injected. Several
exceptions to this rule follow: 1) If the ending calibration
verification bracket fails with percent differences> 15% above the
initial calibration response and no "hits" are present in the samples,
then the samples may be reported; 2) If the average of the responses
for all analytes is within 15%, then the calibration has been verified.
However, the average must include all analytes in the calibration,
regardless ofwhether they are target analytes for a specific project,
and the data user must be provided with the calibration verification
data or a list of those analytes that exceeded the 15% limit. The effect
of using the average of the response for all analytes for calibration
verification would be similar to that for the initial calibration, namely
that the quantitative results for those analytes where the difference is
> 15% will include a greater uncertainty.

Examples of GCIECD chromatograms generated by instruments with
capillary columns are presented in Attachments 2-5.

If the peak response exceeds the range of the highest standard,
quantitatively dilute the extract and reanalyze.

Identification of mixtures (i.e. toxaphene, etc.) is based on the
characteristic "fingerprint" retention time and pattern ofthe indicator
peak(s); quantitation is based on the area under the characteristic
peaks as compared to the area under the corresponding calibration
peak(s) of the same retention time and pattern generated using
external calibration procedures.

Identify compoUnds in the sample by comparing the retention times of
the peaks in the sample chromatogram with those of the peaks in

Page 13 of26



standard chromatograms. The retention time~ndows used to make .
identifications are the retention time windows listed in Table 9. Take
into account the variance caused by matrix effect in samples.

SWLO, INC. / AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00

•

•

Table 11
Retention Time Windows

ANALYTE RT Window (± minutes)
Aldrin 0.03
Alpha-BHC 0.03
Beta-BHC 0.03
Delta-BHC 0.03
Gamma-BHC 0.03
alpha-Chlordane 0.03
gamma-Chlordane 0.03
4,4'-000 0.03
4,4'-DDE 0.03
4,4'-DDT 0.03
Dieldrin 0.03
Endosulfan I 0.03
Endosulfan II 0.03
Endosulfan Sulfate 0.03
Endrin 0.03
Endrin Aldehyde 0.03
Endrin Ketone 0.03
Heptachlor 0.03
Heptachlor Epoxide 0.03
4,4' -Methoxychlor 0.03
Toxaphene 0.03
Chlorobenzilate 0.03
DBCP 0.03
Diallate 0.03
Hexachlorobenzene 0.03
Hexachlorocyclopentadiene 0.03
Isodrin 0.03
TCX 0.03
DCB 0.05

8.1.3.6

8.1.3.7

Quantitation of the compound(s) of interest is premised on: 1) a linear
response of the ECD to the ranges of concentrations of the
compound(s) of interest encountered in the sample extract and the
corresponding calibration extract; and 2) a direct linear proportionality
between the magnitude of response of the ECD over the width(s) of
the retention window(s) (the area under the characteristic or
"fingerprint" peak[s]) in the sample and calibration extracts. Proper
quantitation requires the appropriate selection of a baseline from
which the area under the characteristic peak(s) can be calculat~.

If compound identification or quantitation are precluded due to
interference '(e.g., broad, rounded peaks or ill-defined baselines are
present), cleanup of the extract or replacement of the capillary column
or detector may be warranted.

•
Typist LLR

8.1.4 Quantitation of Multiple Component Analytes:

8.1.4.1 Residues that are mixtures of two or more components present
problems in mel!Surement. When they are found together, e.g.,
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•

•

8.1.4.2

8.1.4.3

O-Series: SWL-OP-414

Rev. No.: 3.0 - 04126/00

Toxaphene and DDT, the problem ofquantitatioo becomes even m~re

difficult. Suggestions are offered in the following sections for handing

Toxaphene.

Toxaphene:

8.1.4.2.1 Quantitative calculation ofToxaphene is difficult, but

reasonable accuracy can be obtained. To calculate

Toxaphene on GCIECD, quantitate using the average of

four major peaks or the total area of the Toxaphene pattern.

The integration should follow the baseline trend and not

follow the upward trend caused by Toxaphene.

8.1.4.2.2 When single-component analytes and Toxaphene are

present in the same sample, quantitatiori is difficult. In

house studies have shown that single-component pesticides

tend to "ride" on top of the Toxaphene "hump".

Reasonable accuracy can be obtained by following'the rise

caused by Toxaphene when integrating the single-'

component compounds.

Technical Chlordane:

8.1.4.3.1 To calculate technical chlordarie on a GCIECD, quantitate

using the average ofthree to five major peaks, The

integration should follow the general baseline trend.

•
Typist LLR

8.1.4.3.2 Technical chlordane component ratios may vary from

manufacturer to manufacturer and may degrade

significantly in the environment. Highly degraded

chlordane looks similar to degraded Aroclor 1254.

Therefore, special care must be taken in its identification.

8.1.5 See the standard operating procedure for the "Preventive Maintenance of Hewlett

Packard and Fisons Gas Chromatographs", SWL-OP-201, for specific GC

maintenance procedures.

8.2 Sulfur Cleanup:

Sulfur Cleanup (Mercury Technique): Add one to three drops of mercury to each hexane

extract in a clean vial. Tighten the top on the vial and agitate the sample for up to 30

minutes. Filter or centrifuge the extract. Pipette the extract to another vial and leave all

solid precipitate and liquid mercury. If the mercury appears shiny, proceed with analysis.

If the mercury turns black, repeat sulfur removal as necessary. The extract transferred to

the vial still represents the same final volume.
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9.1 Calibration Factor (CF) = Peak Area or Height of the Compound in the Standard
conc. in nglmL of compound

SWLO, INC. I AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

9.0 CALCULATIONS

9.2 Mean CF = Sum of CF for each level
number of levels

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00

•

9.3 SD = Square root rSum of (CF of each individual level - Mean CF)2-J
L (number oflevels - 1) J

9.4 RSD = SD x 100
MeanCF

9.5 See SW-846, Revision 2, January 1995, page 8000B - 20 through 22 for linear and higher
order fit equations.

•
9.6 % Difference =Mean CF - CF from the calibration verification standard

MeanCF
x 100

•
Typist LlR

9.7 % Drift (used for linear and higher order fits) = Calculated conc. - Nominal conc. x 100
Theoretical conc.

9.8 Calculate percent breakdown as follows:

Area of (DDD + DDE)
% Breakdown DDT = x 100

Area of DDT + Area DDD + Area DDE

Area of (Endrin aldehyde + Endrin ketone)
% Breakdown Endrin = x 100

Area of Endrin aldehyde + Area of Endrin ketone + Area of Endrin
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Report results in J,lg/L for water samples and J,lglKg (or solid samples-without correction·
for recovery data. All QC data obtained should be reported with the sample results.

9.10 Dry weight calculation (from data gathered during step 8.1.5.1.6):

9.9

SWLO, INC./ AATS, INC. ....
Analysis of Pesticides by GC, SW-846, Method 80SIA

•
% Moisture = grams of sample - grams of dried sample x' 100

grams of sample

10.0 QUALITY ASSURANCE/QUALITY CONTROL

•

10.1 Refer to Chapter One of SW-846 for specific quality control (QC) procedures. Quality
control to validate sample extraction is covered in Method 3500 and in the extraction
method utilized. If extract cleanup was performed, follow the QC in Method 3600 and in
the specific cleanup method.

10.2 4,4'-DDT and endrin are easily degraded in the injection port, if the injection port or front
of the column is contaminated with buildup ofhigh boiling residue from sample
injection. Inject a mid-concentration standard containing 4,4'-DDT and endrin. Look for
the degradation products 4,4'-DDE, 4,4'-DDD, endrin ketone, and endrin aldehyde. If
degradation of either 4,4' -DDT or endrin exceeds 15%, take corrective action according
to the Standard Operating Procedure, "Preventative Maintenance of Hewlett-Packard and
Fisons Gas Chromatographs", SWL-OP-201, before proceeding with calibration. See
section 9.0, Calculations, for the procedure for calculating % breakdown.

10.3 CaIculate surrogate standard recovery on all samples, blanks, and spikes. Determine if
the recovery is within limits established. If recovery is not within limits, the following

, are required:

10.3.1 Check to be sure there are no errors in calculations and surrogate solutions. Also,
check instrument performance.

10.3.2 ,Recalculate the data and/or reanalyze the extract if any of the above checks reveal
a problem.

10.3.3 If both method blank surrogate recoveries are outside of control limits, reanalyze
the sample to rule out instrument problems. Re-extract and reanalyze the samples
if none of the above are a problem.

10.4 If greater than 50% of the spike recoveries are outside of laboratory control limits in both
the LCS and LCSD or any spike recovery is below 10%, the LCSILCSD and associated
samples must be re-extracted and reanalyzed. If out-of-control analytes are out high and
those analytes are not present in the samples, then no corrective action is required.

•
Control limits will be those annually updated from in-house generated data. See "Blue
Book" for SWLO's current control limits.

10.5 If spike recoveries in the MSIMSD are outside of control limits but the combined
LCSILCSO are within control limits, the' poor MSIMSD recoveries may be attributed to
matrix effect. If both LCSILCSD and MSIMSD have greater than 50% of the spiked

Typist LLR Page 17 of16



compounds outside of control limits, the samples and associated QC must be re-extracted
and reanalyzed. Control limits will be those annually updated from in-house generated

, data. See "Blue Book" for SWLO's current control limits.

SWLO, INC. / AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04/26/00

•
10.6

10.7

10.8

Include a mid-concentration calibration standard every 10 or more samples (not to exceed
a'12-hour period) in the analysis sequence as a calibration check. The response factors
for the mid-concentration calibration should be within 15 percent of the average values
for the multi-concentration calibration. When this continuing calibration is out of this
acceptance window, the laboratory should stop analyses, clean the injector, replace the
septum and recalibrate the system. Samples that are not preceded by acceptable standards
must be re-injected to avoid errors in quantitation. Several exceptions to this rule
follows: 1) If the endin!! calibration verification bracket fails with percent differences>
15% above the initial calibration response and no "hits" are present in the samples, then
the samples mav be reported: 2) If the average of the responses for all analytes is within
15%. then the calibration has been verified. However, the average must include all
analvtes in the calibration. re!:!ardless of whether thev are tar!:!et analvtes for a specific
project, and the data user must be provided with the calibration verification data or a list
of those analvtes that exceeded the 15% limit. The effect of using the average of the
response for all analytes for calibration verification would be similar to that for the initial
calibration. namely that the quantitative results for those analvtes where the difference is
> 15% will include a greater uncertaintv.

If any of the target analytes in the calibration verification fall outside of the retention time.
window established during initial calibration, the system is considered out of control. All
samples analyzed after the last compliant calibration verification must be re-analyzed
after instrument maintenance and re-calibration is successfully performed.

Instrument blanks must not contain any confirmed target analyte greater Y2 of the
reporting limit for the associated samples. Method blanks must not contain any
confirmed target analyte greater than the reporting limit for the associated samples. If
contamination is noted, stop all analyses, determine the source of the contamination,
remove the source, and confirm the source is gone by reanalyzing an instrument blank
and/or method blank as appropriate. QC and associated samples will be re-extracted and
reanalyzed if the blank contamination is present> PQL in the samples.

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

See the Standard Operating Procedure for "Hazardous Waste Management Plan," SWL-GA-114.

12.0 METHOD PERFORMANCE

12.1 The MDL concentrations are updated annually and are obtained using organic-free
reagent water and sandy loam soil. MDL results are maintained in SWLO's "Red book"
by the QA Department. Details for determining MDLs are given in Chapter One ofSW-
846 and the SOP for the "pejinition ancj Determination ofDetection Limits", SWL-GA-.
113. The MDL actually achievable in a given analysis will vary depending on detector
response characteristics. irreducibl~ noise from instrument electronics, and matrix effects.
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12.2 The accuracy and precision obtainable following this method wiltbe-determined by the
sample matrix, sample preparation technique, opti<?nal cleanup techniques, and
calibration procedures used.•

'," ;;.~~
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O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00

••

•

12.3 The laboratory should maintain control charts of LCS, MS, and MSD recoveries and.
relative percent deviations between MS and MSD recovery for accuracy and precision
data. Surrogate recovery is also plotted. The control charts are monitored monthly for
LCS and quarterly for MS and are maintained on file in the laboratory. Control limits are
updated on an annual basis (See SOP "Control Charts", SWL-GA-II2 for more details).
See "Blue Book" for SWLO's most current control limits.

12.4 Examples of the separations on a pesticide column are shown in Attachments 2-5. QLs
are calculated by multiplying the MDL value for an analyte by a number ranging from 5
10. The QL will, in no instance, be less than the MDL. See "Red Book" for SWLO's
QLs..

13.0 REFERENCES

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:.
"Method 3500B. Organic Extraction and Sample Preparation" Revision 2, December 1996.

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:
"Method 351 OC. Separatory Liquid-Liquid Extraction" Revision 3, December 1996.

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:
"Method 3520C. Continuous Liquid-Liquid Extraction" Revision 3, December 19~6.

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:
"Method 3540C. Soxhlet Extraction" Revision 3, December 1996.

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:
"Method 3550B. Sonication Extraction" Revision 2, December 1996.

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:
"Method 3580A. Waste Dilution" Revision 1, July 1992.

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:
"Method 8000B. Determinative Chromatographic Separations" Revision 2, December 1996.

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:
"Method 808IA. Organochlorine Pesticides by Gas Chromatography" Revision 1, December
1996.

Standard Operating Procedure, "Preventative Maintenance of Hewlett-.Packard and Fisons Gas
Chromatographs", SWL-OP-201.

Standard Operating Procedure, "Standards Receipt, Traceability, and Preparation", SWL-OP-
202. "
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Standard Operating Procedure, "Laboratory Safety Plan", SWL-GA-ll 17 

Standard Operating Procedure, "Control Charts", SWL-GA-112.

Standard Operating Procedure, "Definition and Determination of Detection Limits", SWL-GA
113.
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Standard Operating Procedure, "Hazardous Waste Management Plan", SWL-GA-114.

Headquarters Air Force Center for Environmental Excellence Quality Assurance Project Plan,
Version 2.0, January 1997. -

U.S.EPA, Statement of Work OLM03.2, "Organic Analysis: Multi-media, Multi-concentratfon".

14.0 DEFINITIONS

PQL: Practical Quantitation Limit.

N/A: Not applicable

Material Safety Data
Sheet (MSDS): .... Information provided by commercial vendors for the chemical products

prepared by their company. The information on the MSDS includes but is not
limited to composition, physical properties, hazard identification, first aid •
measures, emergency cleanup and/or response, exposure, and storage.

SDG: The Sample Delivery Group; a unit within a single case that is used to identify
a group of samples for delivery. A SDG is a group of 20 or fewer field
samples within a case, received over a period of up to 14 calendar days (7
calendar days for l4-day turns). Data from all samples in a SDG are due
concurrently.

15.0 ATTACHMENTS

15.1 Attachment 1: Sample Extraction Log

15.2 Attachment 2: Pesticide Chromatogram 1: INDA

15.3 Attachment 3: Pesticide Chromatogram 2: INDB

15.4 Attachment 4: Pesticide Chromatogram 3: INDAB

15.5 Attachment 5: Pesticide Chromatogram 4: TOXAPHENE

15.6 Attachment 6: Pesticide Chromatogram 5: TECHNICAL CHLORDANE

•
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ATTACHMENT-I-

Sample Extraction Log

Typist LLR
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SWLO, INC./ AATS, INC.
Analysis of Pesticides by GC, SW-846, Method SU81A

ATTACHMENT 2

Pesticide Chromatogram I: INDA

Typist LLR

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00

Page 11 of16



Quantitation Report

Signal #1 F:\HPCHEM\HP\1\DATA\05 03 00\1 22868.D\ECD1A.CH Vial: 19
Signal #2 F:\HPCHEM\HP\1\DATA\OS:03:00\1:22868.D\ECD2B.CH
Acq On 03-May 2000 19:15 Operator: Jeff
Sample :- INDAL31A Inst HP 01 -.
Mise : 5-346-4 Dilution: 1.00
IntFile Signal #1: events.e IntFile Signal #2: events2.e
Quant Time: May 4 9:58 2000 Quant Results File: 80E03.RES

Method
Title-Path
Last Update
Response via

F:\HPCHEM\HP\1\METHODS\80E03.M
SW-846, METHOD 8080 - F:\HPCHEM\HP\1\DATA\05 01 00\
Fri May· 05 06:52:53 2000 - -
Initial Calibration

Volume Inj.
Signal·#l Phase
Signal #1 Info
Signal #1 Inst

Compound

0.5uL
DB-17 Signal #2 Phase: DB-1701
.32 Signal #2 Info : .32
HP 01A Signal #2 Inst : HP 01B

RT#l RT#2 Resp#l Resp#2 ng/mL ng/mL
---------------------------------------------------------------------------

System Monitoring Compounds:
1) S TCX 6.67 6.56 233110 124535 15.3 14.7

22) S DCB 18.86 17.41 517867 299152 29.1 30.5

Target Compounds:
2) AE alpha-BHC 8.07 8.33 246460 105277 13.6 12.5
3) MA gamma-BHC (Lindane 8.83 9.07 235281 105811 13.9 13.1..

MA Heptachlor 9.44 9.45 268634 137248 14.5 14.1 •.MA Aldrin 0.00 0.00 0 0 N.D. N.D.
AE beta-BHC 0.00 0.00 0 0 N.D. N.D.

7) A delta-BHC 0.00 0.00 0 0 N.D. N.D.
8) A Heptachlor Epoxide 0.00 0.00 0 0 N.D. N.D.
9) A Endosulfan I 11.70 11.60 214797 108833 12.8 14.2

10) A gamma-Chlordane 0.00 0.00 0 0 N.D. N.D.
11) A alpha-Chlordane 0.00 0.00 0 0 N.D. N.D.
12) A 4,4' -ODE 0.00 0.00 0 0 N.D. N.D.
13) MA Dieldrin 12.24 12.22 410328 218228 28.4 27.4
14) MA Endrin 12.88 12.57 284432 146827 25.0 23.4
15) A Endosulfan II 0.00 0.00 0 0 N.D. N.D.
16) A 4,4 1 -ODD 13.04 13.23 290246 152441 28.0 25.8
17) MA 4,4' -DDT 13.55 13.51 274052 ·147785 29.5 30.0
18) A Endrin Aldehyde 0.00 0.00 a a N.D. d N.D.
19) A Endosulfan Sulfate 0.00 0.00 a a N.D. N.D.
20 ) AE Methoxychlor 15.20 14.54 753810 485485 150.0 148.9
21) A Endrin Ketone 0.00 0.00 0 a N.D. d N.D. d

•
--------------------------~--------------------------- -----------------------

(f)=RT Delta> 1/2 Window (#)=Amounts differ by > 25% (m)=manual into
(E)= > Highest cal. std. (d) =compound deleted (H) Dil. < rned. std

'1 22868.D 80E03.M Tue May 09 15:55:25 2000 Page 1
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Chromatogiaphie Report

Jeff
HP 01
1.00•

Signal #1 F:\HPCHEM\HP\l\DATA\OS 03 00\1 22868.D\ECD1A.CH Vial: 19
Signal #2 F:\HPCHEM\HP\1\DATA\05:03:00\1:22868.D\ECD2B.CH

-Acq On 03 May 2000 19:15 Operator:
Sample INDAL31A -Inst
Mise 5-346-4 Dilution:
IntFile ,Signal #1: events.e IntFile Signal #2: events2.e
Quant Time: May 4 9:58 2000 Quant Results File: 80E03.RES

Method
Title-Path
Last Update
Response via

F:\HPCHEM\HP\1\METHODS\80E03.M
SW-846, METHOD 8080 - F:\HPCHEM\HP\1\DATA\05 01 00\
Fri May'05 06:52:53 2000 -
Multiple Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info
Signal #1 Inst

0.5uL
DB-17
.32
HP 01A

Signal #2 Phase: DB-1701
Signal #2 Info .32
Signal #2 Inst : HP 01B
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SWLO, INC. / AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

ATTACHMENT 3

Pesticide Chromatogram 2: INDB

•

Typist LLR

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00
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Quantitation Report

Signal #1 F:\HPCHEM\HP\1\DATA\0503 00\1 22869.D\ECD1A.CH Vial: 20
Signal #2 F:\HPCHEM\HP\1\DATA\OS-03-00\1-22869.D\ECD2B.CH
Ac~ On 03-May 2000 19:40 - - - Operator: Jeff
Sample :-INDBL31A Inst : HP 01
Misc : 5-347-4 Dilution: 1.00
IntFile Signal #1: events.e IntFile Signal #2: events2.e
Quant Time: May 4 9:58 2000 Quant Results File: 80.E03.RES

Method
Title-Path
Last Update
Response via

F:\HPCHEM\HP\1\METHODS\80E03.M
SW-846, METHOD· 8080 - F:\HPCHEM\HP\1\DATA\05 01 00\
Fri May U5 06:52:53 2000 - -
Initial Calibration

voiume Inj. 0.5uL
Signal #1 Phase DB-17 Signal #2 Phase: DB-1701
Signal #1 Info .. .32 Signal #2 Info : .32
Signal #1 Inst HP 01A Signal #2 Inst : HP 01B

Compound RT#l RT#2 Resp#l Resp#2 ng/mL ng/mL
-------------------------------------------------------_._-----------------

System Monitoring Compounds:
1) S TCX 6.67 6.56 221766 . 118585 14.5 . 14.0

22) S DCB 18.86 17.41 471242 268132 26.5 27A

Target Compounds:
2) AE alpha-BHC 0.00 0.00 0 0 N.D. N.D.
3) MA gamma-BHC (Lindane 0.00 0.00 0 O. N.D. N.D..' MA Heptachlor 0.00 0.00 0 0 N.D. N.D.

"'lA Aldrin 10.05 9.95 218374 107206 12.8 ·12.0
AE beta-BHC 8.97 10.39 130593 67401 12.9 12.6

7) A delta-BHC 9.66 10.82 183312 75740 12.6 11.7
8) A Heptachlor Epoxide 11.07 11.13 227747 111866 13.6 13.1
9) A Endosulfan I 0.00 0.00 0 0 N.D. N.D.

10) A gamma-Chlordane 11.36 11. 68 239104 123794 13.7 13.1
11) A alpha-Chlordane 11.64 11.77 241682 125686 15.4 13.0
12) A 4,4 I -DDE 12.08 11.92 359263 196965 26.9 25.5
13) MA Dieldrin 0.00 0.00 0 0 N.D. N.D.
14) MA Endrin 0.00 0.00 0 0 N.D. N.D.
15) A Endosulfan II 13.19 13.37 372008 187773 27.8 26.6
16) A 4,4 I -DDD 0.00 0.00 . 0 0 N.D. N.D.
17) MA 4,4 1 -DDT 0.00 0.00 0 0 N.D. N.D.
18) A Endrin Aldehyde 13.75 14.06 256587 134275 23.7 23.9
19) A Endosulfan Sulfate 13.96 14.62 321649 168622 27.3 24.6
20 ) AE Methoxychlor 0.00 0.00 0 0 N.D. N.D.
21) A Endrin Ketone 15.55 15.49 350895 163505 26.2 25.2

•
(f)=RT Delta> 1/2 Window (#)=Arnount~differ by > 25% (m)=manual int.,
(E)= > Highest cal. std. (d)=compound deleted (H) Dil. < med. std
1 22869.D 80E03.M Tue May 09 15:56:05 2000· Page 1



Chromatographic Report

Jeff
HP or'
1.00 •

Signal #1 F:\HPCHEM\HP\1\DATA\05 03 00\1 22869.D\ECD1A.CHVial: 20
Signal #2 F:\HPCHEM\HP\1\DATA\05=03=00\1=22869.D\ECD2B.CH
~eq On 03 May 2000 19:40 Operator:

Sample '. INDBL31A - Inst
Mise 5-347-4 Dilution:
IntFile Signal #1: events.e IntFile Signal #2: events2.e
Quant Time: May 4 9:58 2000 Quant Results File: 80E03.RES

Method
Title-Path
Last Update
Response via

F:\HPCHEM\HP\1\METHODS\80E03.M
SW-846, METHOD 8080 - F:\HPCHEM\HP\1\DATA\05 01 00\
Fri May 05 06:52:53 2000 -
Multiple Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info
Signal #1 Inst

0.5uL
DB-17
.32
HP 01A

Signal #2 Phase: DB-1701
Signal #2 Info .32
Signal #2 Inst : HP 01B
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SWLO, INC. I AATS, INC.
Analysis of Pesticides by GC, SW;'S46, Metho4 ~~SlA

ATTACHMENT 4

Pesticide Chromatogram 3: INDAB

Typist LlR

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04/26/00

Page24of26



Quantitation"Report

Signal #1 : F:\HPCHEM\HP\1\DATA\05 03 00\1 22865.D\ECD1A.CH Vial: i6
Signal #2 : F:\HPCHEM\HP\1\DATA\05:03:00\1=22865.D\ECD2B.CH
Acq On : 03 -May 2000 18: 00 Operator: Jeff
Sample : - INDABL31A mst : HP 01
Misc : 5-379-4 Dilution: 1.00 •
IntFile Signal #1: events.e IntFile Signal #2: events2.e
Quant Time,: May 4 7: 45 2000 Quant Results File: 80E03. RES

Method
Title-Path
Last Update
Response via

F:\HPCHEM\HP\1\METHODS\80E03.M
SW-846, METHOD 8080 - F:\HPCHEM\HP\1\DATA\05_03_00\
Fri May 05 06:52:53 2000
Initial Calibration

volume Inj.
Signal #1 Phase
Signal #1 Info
Signal #1 Inst

0.5uL
DB-17
.32
HP 01A

Signal #2 Phase: DB-170i
Signal #2 Info : .32
~ignal #2 Inst : HP 01B

Compound RT#l RT#2 Resp#l Resp#2 ng/mL ng/mL

System Monitoring Compounds:
1) S TCX 6.67 6.56

22) S DCB 18.86 17.41
242093
282111

134014
154284

15.9
15.9

15.8
15.7

Target Compounds:
2) AE alpha-BHC
3) MA gamma-BHC (Lindane
Jl\ MA Heptachlor

MA Aldrin
AE beta-BHC

7) A delta-BHC
8) A Heptachlor Epoxide
9) A Endosulfan I

10) A gamma-Chlordane
11) A alpha-Chlordane
12) A 4,4 1 -DDE
13) MA Dieldrin
14) MA Endrin
15) A Endosulfan II
16) A 4,4 1 -DDD
17) MA 4,4'-DDT
18) A Endrin Aldehyde
19) A Endosulfan Sulfate
20) AE Methoxychlor
21) A Endrin Ketone

8.07
8.83
9.43

10.04
8.96
9.65

11. 06
11. 69
11. 35
11. 64
12.07
12.23
12.87
13.18
13.03
13.55
13.74
13.95
15.20
15.55

8.33
9.07
9.44
9.94

10.38
10.82
11.12
11. 60
11. 68
11.77
11. 91
12.22
12.57
13.36
13.23
13.50
14.05
14.62
14.53
15.48

292499
278010
300098
273158
164883
232976
270052
270013
278872
246230
435177
468210
376001
422861
334045
309066
344992
373300
825514
439751

129479
127059
157496
138636

85984
98526

135088
121202
149975
153137
244612
252573
199678
223393
181775
171479

'175263
212610
532344
204345

16.1
16.5
16.2
16.0
16.4
16.0
16.1
16.0
16.0
15.6
32.6
32.5
33.1
32.0
32.4
33.4
31.6
31. 8

165.0
32.8

15.4
15.7
16.2
15.5
16.1
15.2
15.8
15.8

, 15.8
15.9
31.6
31.7
31.8
31.7
30.8
34.8
31.2
31.0

163.3
31.5

•

-------------------------------------------------------------------------~-
(f)=RT Delta> 1/2 Window (#)=Amounts differ by > 25% (m)=manual into
(E)= > Highest cal. std. (d)=compound deleted (H) Dil. < med. std

,122865.D 80E03.M Tue May 09 15:54:39 2000 Page 1



Chromatogia~hic Report

Jeff
HP 01-
1.00.'

Signal #1 F: \HPCHEM\HP\l \ DATA\OS 03 00\1 22865. D\ECD1A. CH Vial: 1,6
Signal #2 F:\HPCHEM\HP\1\DATA\05-03-00\1-22865.D\ECD2B.CH

-keq On 03 May 2000 18:00 - - - Operator:
Sample INDABL31A ' -Inst
Mise 5-379-4 Dilution:
IntFile Signal #1: events.e IntFile Signal #2: events2.e
Quant Time: May 4 7:45 2000 Quant Results File: 80E03.RES

Method
Title-Path
Last Update
Response via

F:\HPCHEM\HP\1\METHODS\80E03.M
SW-846, METHOD 8080 - F:\HPCHEM\HP\1\DATA\05 03 00\
Fri May 05 06:52:53 2000 - -
Multiple Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info
Signal #1 Inst

0.5uL
DB-17
.32
HP 01A

Signal #2 Phase: DB-1701
Signal #2 Info .32
Signal #2 Inst : HP 01B
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SWLO, INC. / AATS, INC.
Analysis of Pesticides by GC, SW-846, Method 8081A

ATTACHMENT 5

Pes~icide Chromatogram 4: TOXAPHENE

Typist LLR

O-Series: SWL-OP-414
Rev. No.: 3.0 - 04126/00

_.•

•

•
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Jeff
HP 01
1. 00

Quantitation Report

Signal. #1 F:\HPCHEM\HP\l\DATA\OS 03 00\1 22862.D\ECD1A.CH Vial: 13
Signal #2 F:\HPCHEM\HP\1\DATA\05-03-00\1-22862.D\ECD2B.CH
Acq On 03 -May 2000. 16:44 - - - Operator:
Sample : -orOXAPHL11A IIist-
Misc : 5-298-4 Dilution:
IntFile Signal #1: events.e IntFile Signal #2: events2.e
Quant Time: May 4 7:56 2000 Quant Results File: MULTIE03.RES

•
Method
Title-Path
Last Update
Response via

F:\HPCHEM\HP\1\METHODS\MULTIE03.M
PCB/TOXAPHENE - F:\HPCHEM\HP\1\DATA\05 03 00\
Tue Apr 04 08:59:35 2000 - -
Initial Calibration

Volume Inj. 0.5uL
Signal #1 Phase DB-17 Signal #2 Phase: DB-1701
Signal #1 Info : 0.32mm Signal #2 Info : 0.32mm
Signal #1 Inst HP 01A Signal #2 Inst : HP 01B

Compound RT#l RT#2 Resp#l Resp#2 ngjmL ng/mL

System Monitoring Compounds:
1) S TCX 6.66 6.56 96517 48756 5.385 5.061

10) S DCB 18.85 17.40 147471 76627 6.537 6.563

Target Compounds:
6) L8 Toxaphene 12.46 13.57 100~85 63149 437.5 466.2.' L8 Toxaphene m

12.58 13.84 88851 87055 387.8 446.3
L8 Toxaphene 14.81 14.64 198452 53431 322.5 350.5
~8 Toxaphene 15.50 15.00 98921 50124 327.8 297.2
Sum Toxaphene 486409 253759 1475.6 1560.1

Average Toxaphene 368.897 390.031

• -----------------------------------------------------------------------------
(f)=RT Delta> 1/2 Window (#)=Amounts-differ by > 25% (m)=manual int.'
(E)= > Highest cal. std. (d)=compound deleted (H) Dil. < med. std
1 22862.D MULTIE03.M Tue May 09 15:53:59 2000 Page 1



Chromatographic Report

Signal #1 F:\HPCHEM\HP\1\DATA\05 03 00\1 22862.D\ECD1A.CH Vial: 13
Signal #2 F:\HPCHEM\HP\1\DATA\05=03=00\1=22862.D\ECD2B.CH

-Acq On 03 May 2000 16: 44 . Operator: Jeff •
Sample TOXAPHL11A- -Inst : HP 01--
Misc 5-298-4 Dilution: 1.00
IntFile Signal #1: events.e IntFile Signal #2: events2.e
Quant Time: May 4 7:56 2000 Quant Results ~ile: ·MULTIE03.RES

Method
Title-Path
Last Update
Response via

F:\HPCHEM\HP\1\METHODS\MULTIE03.M
PCB/TQXAPHENE - F:\HPCHEM\HP\1\DATA\05_03_00\
Tue Apr 04 08:59:35 2000 .
Single Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info
Signal #1 Ihst

0.5uL
DB-17
0.32mm
HP 01A

Signal #2 Phase: DB-1701
Signal #2 Info 0.32mm
Signal #2 Inst : HP 01B
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Pesticide ~bromatogram 5: TECHNICAL CHLORDANE
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Quantitation Report

Signal #1 F:\HPCHEM\HP\1\DATA\05 03 00\1 22861.D\ECD1A.CH Vial: 12
Signal #2 F:\HPCHEM\HP\1\DATA\05-03-00\1-22861.D\ECD2B.CH
Ac~On 03 May 2000 16:19 - - - Operator: Jeff
Sample : -TCHLORL11A Inst- : HP 01 -.
Mise : 5-362-4 Dilution: 1.00
IntFile S~gnal #1: events.e IntFile Signal #2: events2.e
Quant Time: May 4 7:56 2000 Quant Results File: MULTIE03.RES

Method
Title-Path
Last Update
Response via

F:\HPCHEM\HP\1\METHODS\MULTIE03.M
PCB/TOXAPHENE - F:\HPCHEM\HP\1\DATA\05_01_00\
Tue Apr 04 08:59:35 2000
Initial Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info
Signal #1 Inst

Compound

0.5uL
DB-17 Signal #2 Phase: DB-1701
0.32mm Signal #2 Info : 0.32mm
HP 01A Signal #2 Inst : HP 01B

RT#l RT#2 Resp#l Resp#2 ng/mL ng/mL

System Monitoring Compounds:
1) S TCX 6.67 6.56 89623 48167 4.643 4.940

10) S DCB 18.85 17.40 ·112801 58374 3.825 3.809

Target Compounds:
2) L9 T. Chlordane 9.14 9.16 10126 3392 10.2 9.825
3) L9 T. Chlordane m 9.43 9.44 13161 6671 9.848 10.3

L9 T. Chlordane 11.35 11. 68 21528 9136 8.798 9.247 •
L9 T. Chlordane 11.64 11.77 18456 13683 11.0 9.362
Sum T. Chlordane 63270 32881 39.8 38.7

Average T. Chlordane 9.959 9.676

•---------------------------------------~-------------- -----------------------

(f)=RT.Delta > 1/2 Window (#)=Amounts differ by > 25% (m)=manual into
.(E)= > Highest cal. std. (d)=eompound.deleted (H) Dil. < med. std
1 22861.D MULTIE03.M Tue May 09 15:53:25 2000 Page 1
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,Chromatographic Report

Jeff
HP 01'
1.00•

Signal #1 F:\HPCHEM\HP\1\DATA\05 03 00\1 22861.D\ECD1A.CH Vial: 12
Signal #2 F:\HPCHEM\HP\1\DATA\05:03:00\1:22B61.D\ECD2B.CH
~q On 03 May 2000 16:19 Operator:
Sample - TCHLORL11A - -Inst
Mise 5-362-4 Dilution:
IntFile Signal #1: events.e IntFile Signal #2: events2.e
Quant Time: May 4 .7:56 2000 Quant Results File: MULTIE03.RES

Method
Title-Path
Last Update
Response via

F:\HPCHEM\HP\1\METHODS\MULTIE03.M
PCB/TO~PHENE - F:\HPCHEM\HP\1\DATA\05_01_00\
Tue Apr 04 08:59:35 2000
Single Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info
.Signal #1 Inst

0.5uL
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ANALYSIS OF PCBs BY GC, SW-846, METHOD 8082
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SWLO, INC./ AATS, INC.
Analysis of PCBs by GC, SW-846, Method 8082

• 1.0 SCOPE AND APPLICATION

O-Series: SWL-OP-41S
Rev. No.: 3.1- 02/07/00

•

••

1.1

1.2

Typist LLR

This method is designed to detennine the concentrations of various polychlorinated
biphenyls (PCBs) as Aroclors™ or individual PCB congeners in extracts from solid and
liquid matrices. The method is based on EPA SW-846 methods 8000B and 8082 for
analysis and methods 3500B, 3510C, 3520C, 3540C, 3550B, 3580A, 3600C, 3660B, and,
3665A for extraction and cleanup. The method can be used to detennine analyte
concentrations ofPCBs in the parts per billion (Ppb) range in water and soil matrices.
Test codes encompassed by this method include GC601, 602, 610 and GC699.

A large number of compounds will give response in the electron capture detector (ECD)
using this method. Tables 1, 2, and 3 represent the compounds that may be analyzed by
this method.

TABLE 1
Aroclor Target Compound List

ANALYTE CAS #
Aroclor 1016 12674-11-2
Aroclor 1221 11104-28-2
Aroclor 1232 11141-16-5
Aroclor 1242 53469-21-9
Aroclor 1248 12672-29-6
Aroclor 1254 11097-69-1
Aroclor 1260 11096-82-5

TABLE 2
PCB Congener Target Compound List

ANALYTE CAS # IUPAC#

2-Chlorobiphenyl 2051-60-7 1
2,3-Dichlorobiphenyl 16605-91-7 5
2,2' ,5-Trichlorbiphenyl 37680-65-2 18
2,4' ,5-Trichlorobiphenyl 16606-02-3 31
2,2'3,5'-Tetrachlorobiphenyl 41464-39-5 44
2,2' ,5,5'-Tetrachlorbiphenyl 35693-99-3 52
2,3' ,4,4'-Tetrachlorobiphenyl 32598-10-0 66
2,2',3 ,4,5'-Pentachlorobiphenyl 38380-02-8 87
2,2' ,4,5,5'-Pentachlorobiphenyl 37680-73-2 101
2,3,3',4' ,6-Pentachlorobiphenyl 38380-03-9 110
2,2' ,3,4,4' ,5'-Hexachlorobiphenyl 35065-28-2 138
2,2',3,4,5,5'-Hexachlorobiphenyl 52712-04-6 141
2,2',3,5,5',6-Hexachlorobiphenyl 52663-63-5 151
2,2'-4,4'-5,5'-Hexachlorobiphenyl 35065-27-1· 153
2,2',3,3',4,4' ,5-Heptachlorobiphenyl 35065-~0-6 170
2,2',3,4,4',5,5'-Heptachlorobiphenyl 35065-29-3 180
2,2',3,4,4' ,5' ,6-Heptachlorobiphenyl 52663-69-1 183
2,2',3,4' ,5,5',6-Heptachlorobiphenyl 52663-68-0 187
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 40186-72-9 206

Page 1 of26



Table 3
Extended List Aroclor Target Compounds

SWLO, INC./ AATS, INC.
Analysis of PCBs by GC, SW-846, Method 8082

O-Series: SWL-OP-415
Rev. No.: 3.1- 02/07/00

--.
ANALYTE CAS #

Aroclor 1262 37324-23-5
Aroclor 1268 11100-14-4

1.3 This method utilizes wide bore capillary columns (0.53 mm ID) or narrow bore capillary
(0.32 or 0.25mm ID) columns for both the quantitation and confirmation analyses. There
are no method deviations from those referenced in Section 13.0.

1.4 See the Redbook for most current quantitation limits (QLs)..

2.0 METHOD SUMMARY

2.1 Continuous liquid-liquid or separatory funnel extraction procedures are employed for the
extraction of aqueous samples. Sonication or Soxhlet extraction is required for
soiVsediment samples. Both neat and diluted organic liquids may be analyzed by direct
injection (Method 3580A, Waste Dilution). All samples go through sulfuric acid cleanup
by method 3665.

Continuous liquid-liquid extraction is not a recommended sample preparation method for
Method 8082 analyses. Chlorinated compounds may be de-chlorinated. Therefore, •
method 3510C is recommended for 8082 analyses. Method 3520C, however, may be
used in certain instances if pre-approved by management.

2.2 Samples are routinely analyzed on 2 columns of different stationary phases
simultaneously to expedite the confirmation of target analytes. All calibration criteria
apply to both columns independently. The lower analytical result (between the 2
columns) is routinely reported unless there is apparent evidence of negative matrix
interference.

23 Columns are calibrated using the external calibration procedure with 5 concentrations of
the analytes covering the working linear range of the ECD detectors beginning from the
level of quantitation or below. Calibration criteria specified in method 8000B are
followed (unless otherwise specified).

2.4 Calibration verification standards are analyzed each 12-hour shift (not to exceed 20
samples) and before the start of an analysis sequence so that they bracket the samples.

2.5 A method blank, laboratory control spike, and a matrix spike/matrix spike duplicate must
be prepared for all batches of 20 samples or less.

3.0 HEALTH AND SAFETY

Typist LLR

3.1 The toxicity or carcinogenici~of each reagent used in this method has n~t been preciSelY.
defined; however, each chemical compound should be treated as a potential health hazard.
From this viewpoint, exposure to these chemicals must be reduced to the lowest possible
level by whatever .means available. -The laboratory is responsible for maintaining a
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SWLO, INC./ AATS, INC. O-Series: SWL-OP-415
AnalysisoofPCBs by GC, SW-846, Method 8082 Rev. No.: 3.1-02/07100

current awareness file of OSHA regulations regarding_th~ safe handling of the chemicals
specified in this method. A reference file of Material Safety Data-Sheets (MSDS) is
available to all personnel involved in chemical analysis.

3.2 PCBs have been tentatively classified as known or suspected, human or mammalian
carcinogens. Primary staridards of these toxic compounds must be prepared in a hood. A
NIOSHIMESA approved toxic gas respirator must be worn when the analyst handles high
concentrations of these toxic compounds.

3.3 Caution should be taken when working with all sample extracts and calibration standards.
Samples are of unknown origin and should b_e considered hazardous. Many of the spikinOg
solutions used, along with chlorinated solvents, are considered carcinogens.
Concentrated acids and bases, if not handled properly, can cause severe burns.

3.4 Gloves should be used for the manipulation of all sample extracts and calibration
standards and during the preparation of all acid and base solutions. Wear personal
protective equipment (PPE) and goggles or face shield when warranted. See the standard °

operating procedure for "Laboratory Safety Plan", SWL-GA-lll for detailed safely
procedures.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE

4.1 Sample Extraction

4.1.1 Aqueous samples must be extracted within 7 days of collection. Solid samples
must be extracted within 14 days of collection.

4.1.2 Extracts must be stored under refrigeration at 4°C (±2°C) and analyzed within 40
days of extraction.

4~2 Sample Storage

4.2.1 The samples must be protected from light and refrigerated at 4°C (±2°C) from the
time of receipt until 60 days after delivery to the client of a complete, reconciled
sample data package. After 60 days the samples may be disposed of in a manner
that complies with all applicable regulations.

4.2.2 The sample must be stored in an atmosphere demonstrated to be free of all
potential contaminants.

4.2.3 Samples, sample extracts, and standards must be stored separately.

4.3 Sample Extract Storage

4.3.1 Sample extracts must be protected from light and stored at 4°C (±2°C) until 365
days after delivery to the client of a complete data package.

4.3.2 Sample extracts must be stored in an atmosphere demonstrated to be free of all
potential contaminants.

4.3.3 Samples, sample extracts, apd standards must be stored separately.

Typist LLR Page 3 of 26



SWLO, INC./ AATS, INC.
Analysis of PCBs by GC, SW-846, Method 8082

O-Series: SWL-OP-415
Rev. No.: 3.1- 02/07/00

4.4 All containers should be glass jars or bottles with Teflon lids. A minimum ofone liter is -.
required for aqueous samples. A minimum of 80g is required for soil samples (l25-mL
glass jar).

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Sources ofinterfere"nce in this method can be grouped into three broad categories:
contaminated solvents, reagents or sample processing hardware; contaminated GC carrier
gas, parts, column surfaces or detector surfaces; and the presence of co-eluting
compounds in the sample matrix to which the ECD will respond. Knowledge of good
laboratory practices is assumed, including steps to be followed in routine testing and
cleanup of solvents, reagents and sample processing hardware, and instrument
maintenance. The discussion that follows focuses on sources of interference associated
with the sample matrix and compound classes that represent common sources of
interference, particularly phthalate esters, organosulfur compounds, lipids, and waxes.
Interferences co-extracted from the" samples will vary considerably from sample to
sample. While general cleanup techniques are referenced or provided as part of this
method, unique samples may require additional cleanup approaches to achieve desir~d

degrees of discrimination and quantitation.

5.2 Interferences by phthalate esters introduced during sample preparation can pose a major
problem in pesticide determinations. These materials may be removed prior to analysis •
using sulfuric acid/permanganate cleanup (3665). Common flexible plastics contain
varying amounts of phthalate esters that are easily extracted or leached from such
materials during laboratory operations. Cross-contamination of clean glassware routinely
occurs when plastics are handled d\lIing extraction steps, especially when solvent-wetted
surfaces are handled. Interferences from phthalate esters can best be minimized by
avoiding contact with all plastic materials and checking all solvents and reagents for
phthalate contamination. Exhaustive cleanup of solvents, reagents and glassware may be
required to eliminate background phthalate ester contamination.

5.3 The presence of elemental sulfur will result in large peaks that interfere with the detection
or"later eluting organochlorine pesticides. Method 3660 is suggested for removal of
sulfur.

5.4 Differing Aroclor mixtures will co-elute to some degree. Care must be taken to choose
non-coeluting peaks for quantitation, (if possible).

5.5 If oven drying of glassware used for PCB analysis is employed, special care must be
taken. PCBs are readily volatilized in the oven and spread to other glassware. Therefore,
do not dry glassware from samples containing high concentrations of PCBs with
glassware that may be used for trace analyses.

EQUIPMENT/APPARATUS6.0

6.1 •Gas chromatograph - Analytical system complete with gas chromatograph suitable for
split-splitless injection and all required accessories including

Typist LlR Page 4 of26



syringes, analytical columns, gases, electron capture detector, and recorder/integrator or
data system.•

SWLO, INC./ AATS, INC.
Analysis of PCBs by GC, SW-846, Method 8082

O-Series: SWL-OP-415
Rev. No.: 3.1 - 02/07/00

7.0 REAGENTS

•• 7.1

6.1.1 HP 5890 Gas Chromatograph with ECD detector(s) and a 7673 autosampler. The
autosampler must be capable of 1 J.1L or 2 J.1L injections. The carrier gas should
be ultra pure helium or hydrogen, and the makeup gas (detector gas) should be
ultra pure nitrogen or 5% methane/95% argon. .

The following column pairs are recommended:

Column pair 1 - DB-17MS, DB-XLB fused silica capillary columns, 0.25mm ID
x 30m, 0.25um film thickness.

Column pair 2 - RTX CLPesticides, 30m x 0.32mm ID, O.5um film thickness,
or 15m x 0.25mm ID, 0.25 film thickness, RTX CLPesticides II, 30m x
0.32mm ID, 0.25um film thickness, or 15m x 0.25mm ID, 0.25um film
thickness.

Column pair 3 - DB 17/1701 P, 30m x 0.32mm ID, 0.25um film thickness.

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

•
Typist LLR

7.2 All gases (i.e., carrier, auxiliary, etc.) should be at least high purity grade.

7.3 Standards preparation:

Prepare individual stock standard solutions in n-hexane or iso-octane at the following
concentrations every six months; or sooner if the solution has degraded or concentrated
(Assign log numbers to each of the solutions and log them into the Standards Log Book;
see Standard Operating Procedure for "Standards Receipt, Traceability, and Preparation",
SWL-OP-202).

7.3.1 Stock Standard Solutions - Individual solutions are obtained from AccuStandard
or equivalent supplier at concentrations of 1000J.1g/mL in hexane.

7.3.1.1 Concentrated and certified standard mixtures can be obtained from
several sources. For example, Restek and Supelco supply the Aroelor
mixtures. It is recommended that these be used for traceability
purposes. Stock standard solutions can then be diluted directly from the

. concentrates.

Page 5 of16



SWLO, INC./ AATS, INC.
Analysis of PCBs by GC, SW-846, Method 8082 .

O-Series: SWL-OP-415
Rev. No.: 3.1- 02/07/00

7.3.1.2

7.3.1.3

Typist LLR

The surrogate standards tetrachlo;O-~-XYlene-and-decachlorobipheny.
are added to all standards, samples and blanks.

Stock standard solutions must be kept refrigerated at 4°C (±2°C) for
no longer than 6 months.

7.3.2 Prepare solutions of the calibration standards for Aroelors 1016/1260 and/or PCB
congeners at 5 concentration levels beginning at the quantitation limit and
spanning the linear working range ~fthe detector. See Tables 4 and 5 for the
solution concentrations. See Table 6 for the extra Aroclor compounds.
Calibration standards must remade at least every 6 months, or verified against
new standards before use.

Table 4
Aroclor Calibration Standards - Low Point Concentration nglmL (Levell)

Aroclor Mixtures Low Point Concentration ng/mL (Level I )

AR1016 100
AR1221 100
ARI232 100
ARI242 100
ARI248 100
AR1254 100
AR1260 100.

Table 5
PCB Congener Mixture - Low Point Concentration nglmL (Levell)
PCB Congener Mixture Low Point Concentration

ng/mL (Levell)
2-Chlorobiphenyl 10
2,3-Dichlorobiphenyl 2
2,2' ,5-Trichlorbiphenyl 2
2,4' ,5-Trichlorobiphenyl 2
2,2'3,5'-Tetrachlorobiphenyl 2
2,2',5,5'-Tetrachlorbiphenyl 2
2,3',4,4'-Tetrachlorobiphenyl 2
2,2',3,4,5'-Pentachlorobiphenyl 2
2,2',4,5,5'-Pentachlorobiphenyl 2
2,3,3',4',6-Pentachlorobiphenyl 2
2,2' ,3,4,4' ,5'-Hexachlotobiphenyl 2
2,2',3,4,5,5'-Hexachlorobiphenyl 2
2,2',3,5,5',6-Hexachlorobiphenyl 2
2,2'-4,4'-5,5'-Hexachlorobiphenyl 2
2,2',3,3',4,4',5-Heptachlorobiphenyl 2
2,2',3,4,4',5,5'-Heptachlorobiphenyl 2
2,2',3,4,4',5',6-Heptachlorobiphenyl 2 . •
2,2',3,4',5,5',6-Heptachlorobiphenyl· 2
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl 2

Page 6 of26



O-Series: SWL-OP-415
Rev. No.: 3.1- 02/07/00

Extended List Mixture

Table 6
Extended List Mixture - Low Point Concentration nglmL (Levell)

Low Point Concentration
nglmL (Levell)

SWLO, INC./ AATS, INC.
Analysis of PCBs by GC, SW-846, Method 8082

•
AR1262
AR1268"

100
100

••

Prepare all solutions in hexane or isooctane. Keep stored at 4°C (±2°C) no
longer than 6 months.

7.3.3 Spiking Solutions:

7.3.3.1 Surrogate Solution

7.3.3.1.1 The surrogates, Tetrachloro-m-xylene and
Decachlorobiphenyl, are added to all standards, samples,
matrix spikes, and blanks. Prepare a surrogate spiking
solution of 0.2 Jlg/mL of each of the two compounds in
acetone or methanol. The solution should be checked
frequently for stability. The solution must be replaced after
six months, or sooner, if comparison with quality control
check-samples indicates a problem.

CAUTION: Analysts must allow all spiking solutions to
eguilibrate to room temperature before use.

7.3.3.2 Aroclor Matrix Spiking Solution

7.3.3.2.1 Prepare a spiking solution in methanol (acetone produces
interfering aldol-condensation products) that contains the
Aroclors or PCB congeners in the concentrations specified
in Tables 7 and 8.

Table 7
Matrix Spiking Solution (JlglmL)

ANALYTE Concentration (J.l.g/mL)

Aroclor 1016 9.0
Aroclor 1260 9.0

•
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Table 8
PCB Congener Matrix Spiking Solution (J.tglmL)

SWLO, INC./ AATS, INC.
Analysis of PCBs by GC, SW-846, Method 8082

ANALYTE

O-Series: SWL-OP-41S
Rev. No.: 3.1 - 02/07/00

CONCENTRAnON (/lg/mL)

•
2-Chlorobiphenyl
2,3-Dichlorobiphenyl
2,2' ,5-Trichlorbiphenyl
2,4' ,5-Trichlorobiphenyl
2,2'3,5'-Tetrachlorobiphenyl
2,2',5,5'-Tetrachlorbiphenyl
2,3' ,4,4'-Tetrachlorobiphenyl
2,2',3,4,5' -Pentachlorobiphenyl
2,2' ,4,5,5'-Pentachlorobiphenyl
2,3,3',4' ,6-Pentachlorobiphenyl
2,2' ,3,4,4' ,5'~Hexachlorobiphenyl
2,2',3,4,5,5'-Hexachlorobiphenyl
2,2',3,5,5' ,6-Hexachlorobiphenyl
2,2' -4,4'-5,5'-Hexachlorobiphenyl
2,2' ,3,3',4,4',5-Heptachlorobiphenyl
2,2' ,3,4,4',5,5'-Heptachlorobiphenyl
2,2' ,3,4,4' ,5' ,6-Heptachlorobiphenyl
2,2' ,3,4',5,5' ,6-Heptachlorobiphenyl
2,2' ,3,3' ,4,4' ,5,5' ,6-Nonachlorobiphenyl

0.40
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08 •

7.3.3.2.2

8.0 PROCEDURE

8.1 Gas chromatography set points:

The solution must be prepared every six months or
sooner if the solution has degraded or concentrated.

The following set points are recommended:

Column Conditions:

DB-I7MSIXLB

Typist LLR

Carrier Gas:
Injector Temp:
Detector Temp:
Initial Temp:
Temperature Prog.:

Final Temp:

Hydrogen at 12psi
220
320
110, hold for 0.5 minute
110 to ISO at 25 degrees/minute

·150 to 250 at 9 degrees/minute
250 to 320 at 25 degrees/minute
320 hold for 3.0 minutes. •

Page 8 of16
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Analysis of PCBs by GC, SW-846, Method 8082

DB-I711701

Carrier Gas:
Injector Temp:
Detector Temp:
Initial Temp:
Temperature Prog: .

Final Temp:

O-Series: SWL-OP-415
Rev. No.: 3.1- 02/07/00

Hydrogen at 7psi
220
320
110, hold for 0.5 minutes
110 to 140 at 20 degrees/minute
140 to 280 at 12 degrees/minute
280 hold for 6.33 minutes

RTX-CLPesticides/CLPesticides·II 30m x 0.32mm

Carrier Gas:
Injector Temp:
Detector Temp:
Initial Temp:
Temperature Prog:

Final Temp:

Hydrogen at 7psi
220
320
140, hold for 0.5 minutes
140 to .250 at 9 degrees/minute
250 to 300 at 15 degrees/minute
300 hold for 4.44 minutes

e. RTX-CLPesticides/CLPesticides II 15m x 0.25mm

•
Typist LLR

Carrier Gas:
Injector Temp:
Detector Temp:
Initial Temp:
Temperature Prog:

Final Temp:

DB-1711701

Carrier Gas:
Injector Temp:
Detector Temp:
Initial Temp:
Temperature Prog:

Final Temp:

Helium at 13 psi
220 .
320
110, hold for 0.5 minutes
110 to 260 at 7.5 degrees/minute
260 to 290 at 11 degrees/minute
290 hold for 2.0 minutes

Helium at 11 psi
220
320
110, hold for 0.5 minutes
110 to 140 at 20 degrees/minute
140 to 280 at 12 degrees/minute
280 hold for 6.5 minutes
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8.2.1 Refer to Method 8000B for proper calibration techniques. Percent relative
standard deviation must be :s 20 for all analytes over the"five-point calibration
range to assume linearity through the origin (and use the mean calibration factor
for quantitation). In those instances where the RSD for one or more analytes
exceeds 20%, the initial calibration may still be acceptable for mean calibration
factor use if the following conditions are met: 1) The mean of the RSD values for
all analytes in the calibration is < 20%. The mean RSD is calculated by summing
the RSD value for each analyte and dividing by the total number of analytes. If no
analyte has an RSD above 20%, then the mean RSD calculation need not be
performed. 2) The mean RSD criterion applies to all analvtes in the standard,
regardless of whether or not they are of interest for a specific project. In other
words, if the target analyte is part of the calibration standard, its RSD value is
included in the evaluation. 3) The data user must be provided with either a
summarv of the initial calibration data or a specific list of those compound for
which the RSD exceeded 20% and the results of the mean RSD calculation.

SWLO, INC./ AATS, INC.
Analysis of PCBs by GC, SW-846, Method 8082

8.2 Calibration

O-Series: SWL-OP-415
Rev. No.: 3.1- 02/07/00

•

8.2.2

8.2.3

8.2.4 Because of the low concentration of PCB standards injected on a GCIECD,
column adsorption may be a problem when the GC has not been used for a day.
Therefore, the GC column should be primed or deactivated by injecting a PCB
standard mixture approximately 4 times more concentrated than the mid
concentration standard. Inject this standard mixture plus 10 to 15 solvent rinses
prior to beginning initial or daily calibration, especially if the instrument has set
for more than several hours.

Caution: Several analytes, may be observed in the injection just following this
system priming. Always run an accep~ble blank prior to running any standards or
samples.

8.2.5 Results should be flagged with a "P" when the values of the two columns differ by
more than 40RPD.

8.3 Gas chromatographic analysis:

8.3.1 Following acceptable initial calibration and calibration verification standards,
samples may be analyzed. Analysis of a mid-concentration standard every 10
samples is recommended for dirty samples. Relatively clean samples may allow.
for an extended sequence (not to exceed a 12-hour period or 20 samples per
Method 8000B) based on ~alystjudgment. Each sample must be bracketed with

Typist LLR Page 10 0(26



an acceptable initial calibration or calibration verification standards interspersed

between the sample analyses. When a calibration verification standard fails to

meet the ± 15% difference criteria, all samples that were injected after the last

standard that last met the criteria must be re-injected. Several exceptions to this

rule follow: 1) If the ending calibration verification bracket fails with percent

differences> 15% above the initial calibration response and no "hits" are present

in the samples, then the samples may be reported; 2) lithe average ofthe

responses for all analytes is within 15%, then the calibration has been verified.

However, the average must include all analytesin the calibration, regardless of

whether they are target analytes for a specific project, and the data user must be

provided with the calibration verification data or a list of those analytes that

exceeded the 15% limit. The effect of using the average of the response for all

analytes for calibration verification would be similar to that for the initial

calibration, namely that the quantitative results for those analytes where the

. difference is > 15~ will include a greater uncertainty.

8.3.2 Analysis of a mid-concentration standard every 12-hour shift (not to exceed 20

samples) is required.

8.3.3 Examples of GC/ECD chromatograms generated by instruments with capillary

columns are presented in Attachments 2-9.

8.3.4 If the peak response is less than 2.5 times the baseline noise level, the validity of

the quantitative result may be questionable. The analyst should consult with the

source of the sample to determine whether further concentration of the sample is

warranted by the context in which the result is to be used.

8.3.5 If the peak response exceeds the range of the highest standard, quantitatively

dilute the extract and reanalyze. The calibration range is defined as the area of the

level 5 peak for congeners and the sum of the 5 (leveI5) peak. for Aroclor 1016 and

1260. For aroclors other than 1016/1260 the range is defined by the following

rule. If the peak height in the pattern of a target Aroclor other than 1016 or 1260

exceeds the peak height qfthe highest peak in the level 5 standard of the

1016/1260 initial calibration, the sample must be diluted to where the peak height

of the target analyte pattern falls below the peak height of the highest peak in the

level 5 standard.

•
SWLO, INC.! AATS, INC.
Analysis of PCBs by GC, SW-846, Method 8082

':'.

O-Series: SWL-OP-415

Rev. No.: 3.1- 02/07/00

•
Typist LLR

8.3.6 The identification of target analytes is based on pattern recognition for aroclors

and retention time windows for congeners.

Retention time (RT) windows may either be calculated (using the 72-hour study

defined in SW846 method 8000B sections 7.6.1 through 7.6.4) or set as a

laboratory default. For this method SWLO uses default RT window widths

instead of calculating the windows for each instrument/column. The justification

for using this approach on SW846 8000 series methods can be found in section 7.6

of SW846 Method 8000B. "The following subsections describe~ approach that

may be used to establish retention time windows for GC and HPLC methods.
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Analysis of PCBs by GC, SW-846, Method 8082

O-Series: SWL-OP-415 .
Rev. No.: 3.1- 02/07/00

•

Other approaches may be employed, provided that the analyst can demonstrate
that they provide performance appropriate for the intended application." •

Default RT window widths are carefully selected to minimize false negatives
(windows too narrow) and false positives (windows too wide). The current default
windows are ± 0.03 minutes for surrogate TCX and the congeners; ±b.05 minutes
for surrogate DCB and the aroclors. .

Due to recent advances in "high speed gas chromatography" (and to "demonstrate
performance appropriate" for this method) SWLO also uses the following criteria
to help define the best default RT window. '

1. The window width for each analyte peak has been calculated (using the 72~

hour study defined in SW846 Method 8000B sections 7.6.1 through 7.6.4)
and are narrower than the default window. This can be done on one
instrument and used for all instruments that have identical columns, carrier
gas, and temperature programs. ,

2. The default window width should be wider than ± Y2 the width of the peak at
half-height (in the high standard).

3.. The default window width should be less than ± 2 times the width of thepeak
at half-height (in the high standard) and less than ± 1% of the absolute
retention time.

Table 9
Retention Time Windows (± minutes)

TCX 0.03
Aroclors 0.05
Congeners 0.03
DCB 0.05

8.3.7 If compound identification or quantitation are precluded due to interference (e.g.,
broad, rounded peaks or ill-defined baselines are present), cleanup of the extract
or replacement of the capillary column or detector may be warranted.

8.4 Quantitation of Multiple Component Analytes:

8.4.1 Residues that are mixtures of two or more components present problems in
measurement. When they are found together, e.g., Aroclor 1254 and Aroclor
1260, the problem of quantitation becomes even more difficult. Suggestions are
offered in the following sections for handing these mixtures.

8.4.1.1 Quantitation of mixtures of residues is difficult, but reasonable
. accuracy can be obtained. In many cases, the chromatogram ofthe
residue may not exactly 'match that of the standard. A choice must be.
made as to which Aroclor or mixture of Aroclors will produce a
chromatogram most similar to that of the residue.

Typist LlR Page 12 of 26



SWLO, INC./ AATS, INC.
Analysis of PCBs by GC, SW-846, Method 8082

• 8.4.1.2

8.4.1.3

O-Series: SWL-OP-41S
Rev. No.: 3.1- 02/07/00,

Aroelor Quantitation--Quantitate the Aroelor residues by comparing

the responses of 3 to 5 major peaks in each appropriate Aroelor

standards with the peaks obtained from the Aroclor(s) in the sample

extract. The amount of Aroelor is calculated 'using each of the major

peaks, and the results of the 3 to 5 determinations are averaged. Major

peaks are defined as those peaks in the Aroelor standards that are at

ieast 25% of the height of the largest Aroelor peak and are not

preeluded by interference in samples containing that particular

Aroelor. Later eluting Aroelor peaks are generally the most stable in

the environment. Smaller peaks may be chosen for quantitation if

major Aroelor and interference peaks co-elute in the samples.

When quantitating mixtures of Aroelors, choose peaks that do no\

coelute with other Aroclors present in the mixture. This minimizes

error in quantitation.

Technical chlordane component ratios may vary from manufacturer to

manufacturer and may degrade significantly in the environment.

Highly degraded chlordane looks similar to degraded Aroclor 1254.

Therefore, special care must be taken to determine if Aroelor 1254 or

technical chlordane is present.

8.4.1.4

Aroelors or mixtures of Aroelors are reported as such. PCB congeners may be reported

as specific PCB congeners or as estimated "Total PCBs".

8.6 See the standard operating procedure for the "Preventive Maintenance of Hewlett

Packard and Fisons Gas Chromatographs", SWL-OP-201, for specific GC maintenance

procedures.

8.5•
9.0 CALCULATIONS

9.1 Calibration Factor (CF) = Peak Area (or Height) of the Comoound in the Standard

conc. in nglmL of compound

9.2 Mean CF = Sum of CF for each level

number of levels

9.3 SD = Square root rSum of (CF of each individual level - Mean CFi-J
L (number oflevels - 1) . J

• 9.4 RSD= SD x 100
MeanCF

Typist LLR
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SWLO, INC. / AATS, INC.
Analysis of PCBs by GC, SW-846, Method 8082

O-Series: SWL-OP-41S
Rev. No.: 3.1- 02107/00

9.S See SW-846, Revision 2, January 1995, page 8000B - 20 through 22 for linear and higher.
order fit equations.

9.6 % Difference = Mean CF - CF from the calibration verification standard
MeanCF

x 100

9.7 % Drift (used for linear and higher order fits~ = Calculated conc. - Nominal conc. x 100
Theoretical conc.

9.8 Determine the concentration of individual compounds in the sample.

9.8.1 Sample Concentration Calculation:

9.8.1.1

9.8.1.2

Aqueous Samples

Concentration (JlglL)=[As] [V(t)][D] I [Mean CF] [Y(s)]

where:
As = Area (or height) of the peak for the analyte in the sample.
Vet) = Total volume of concentrated extract (mL). •
D ~ Dilution factor.
Mean CF = Mean calibration factor (lIng/mL)
V(s) = Volume of aqueous sample extracted (mL).

Non-aqueous Samples

Concentration (JlglKg)=[As] [V(t)][D] I [Mean CF] [W(s)]

where:
As = Area (or height) of the peak for the analyte in the sample.
Vet) = Total volume of concentrated extract (mL).
D = Dilution factor.
Mean CF = Mean calibration factor (l/nglmL)
W(s) = Weight of sample extracted (g).

. 9.9 Report results in Jlg/L for water samples and JlglKg for solid samples without correction
for recovery data. All QC data obtained should be reported with the sample results.

9.10 Dry weight calculation (from data gathered during step 8.1.5.1.6):

% Moisture = grams of sample - grams ofdried sample x 100
grams of sample

•
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10.0 QUALITY ASSURANCE/QUALITY CONTROL

O-Series: SWL-OP-415

Rev. No.: 3.1 - 02/07100

.'

•

10.1 Refer to Chapter One ofSW-846 for specific quality control (QC) procedures. Quality

control to validate sample extraction is covered in'Method 3500 and in the extraction

method utilized. If extract cleanup is to be performed, follow the QC in Method 3600

and in'the specific cleanup method.

10.2 Calculate surrogate standard recovery on all samples, blanks, and spikes. Determine if

the recovery is within limits established. If recovery is not within limits, the following

are required:

10.2.1 Check to be sure there are no errors in calculations and surrogate solutions. Also,

check instrument performance.

10.2.2 Recalculate the data and/or reanalyze the extract if any of the above checks reveal

a problem.

10.2.3 If both method blank surrogate recoveries are outside ofcontrol limits, reanalyze

the sample to rule o~t instrument problems. Re-extract and reanalyze the samples

if none of the above are a problem.

10.3 If the spike recoveries are outside of laboratory control limits in both the LCS and LCSD,

the LCS/LCSD and associated samples must be re-extracted and reanalyzed. If out-Qf

control analytes are out high and those analytes are not present in the samples, then no

corrective action is required. Control limits will be those annually updated from in-house

generated data. See "Blue Book" for SWLO's current control limits.

10.4 If spike recoveries in the MSIMSD are consistent and outside of control limits but the

combined LCSILCSD are within control limits, the poor MSIMSD recoveries may be .

attributed to matrix effect. Ifboth LCSILCSD and MSIMSD are outside of control limits

the samples and associated QC must be re-extracted and reanalyzed. Control limits will

be those annually updated from in-house generated data. See "Blue Book" for SWLO's

current control limits.

10.5 Include a mid-concentration calibrationstandard (1016/1260 for Aroclors) at least every

20 or more samples (not to exceed a 12-hour period) in the analysis sequence as a

calibration check. The response factors for the mid-concentration calibration should be

within 15 percent of the average values for the multi-concentration calibration. When

this continuing calibration is out ofthis acceptance window, the laboratory should stop

analyses, clean the injector, replace the septum and recalibrate the system. Samples that

are not preceded by acceptable standards must be re-injected to avoid errors in

quantitation. Several exceptions to this rule follows: 1) If the ending calibration

verification bracket fails with percent differences> 15% above the initial calibration

response and no "hits" are present in the samples, then the samples may be reported; 2)

If the average of the responses for all analytes is within 15%, then the calibration has

been verified. However, the average must include all analytes in the calibration,

regardless of whether they are target analytes for a specific project, and the data user must

be provided with the calibration verification data or a list of those analytes that exce7ded

Typist LLR
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the 15% limit. The effect of using the average of the response for all analytes for

calibration verification would be similar to that for the initial calibration. namely that the •

.quantitative results for those analytes where the difference is > 15% will include a greater

uncertainty.

10.6 Ifany of the target analytes in the calibration verification fall outside of the retention time.

window established ciuring initial calibration,"the system is 'considered out of control. All

samples analyzed after the last compliant calibration verification must be re-analyzed

after instrument maintenance and re-calibration is successfully performed.

10.7 Instrument blanks must not contain any confirmed target analyte greater than ~ of the

reporting limit for the associated samples. 'Method blanks must not contain any

confirmed target analyte greater than the reporting limit for the associated samples. If

contamination is noted, stop all analyses, determine the source of the contamination,

remove the source, and confirm the source is gone by reanalyzing an instrument blank

and/or method blank as appropriate. QC and associated samples will be re-extracted and

reanalyzed if the blank contamination is present> PQL in the samples.

11.0 WASTE DISPOSAL

See Standard Operating Procedure "Hazardous Waste Management Plan", SWL-GA-l14~

12.0 METHOD PERFORMANCE

12.1 The MDL concentrations are updated annually aild are obtained using organic-free

reagent water and sandy loam soil. The QA Department maintains MDL results in

SWLO's "Red book".. Details for determining MDLs are given in Chapter One ofSW

846 and the SOP for the Definition and petermination of Detection Limits, SWL-GA

113. The MDL actually achievable in a given analysis is dependent on any matrix

effects.

12.2 The accuracy and precision obtainable following this method will be detennined by the

sample matrix, sample preparation technique, optional cleanup techniques, and calibration

procedures used.

12.3 The laboratory should maintain control charts of LCS, MS, and MSD recoveries and

relative percent deviations between MS and MSD recovery for accuracy and precision .

data. Surrogate recovery is also plotted. The control charts are monitored monthly for

LCS and quarterly for MS and are maintained on file in the laboratory. Control limits are

updated on an annual basis (See SOP "Control Charts", SWL-GA-112 for more details).

See "Blue Book" for SWLO's most current control limits.

13.0 REFERENCES

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:

"Method 3500B. Organic Extraction and Sample Preparation" Revision 2, December 1996.

Typist lLR
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12.4 Example chromatograms are shown in Attachments 2-5.
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U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:

"Method 351Oc. Separatory Liquid-Liquid Extraction" Revision 3, December 1996.

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:

"Method 3520C. Continuous Liquid-Liquid Extraction" Revision 3, December 1996.

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:

"Method 3540C. Soxhlet Extraction" Revision 3, December 1996. '

•
, SWLO, INC. / AATS, INC.

Analysis of PCBs by GC, SW-846, Method 8082
O-Series: SWL-OP-41S

Rev. No.: 3.1 - 02/07100

•

•

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:

"Method 3550B. Sonication Extraction" Revision 2, December 1996.

'U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:

"Method 3580A. Waste Dilution" Revision 1, July 1992.

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:

"Method 800.0B. Determinative Chromatographic Separations" Revision 2, December 1996.

U.S.EPA SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods:

"Method 8082. Polychlorinated Biphenyls (PCBs) by Gas Chromatography" Revision 0,

December 1996.

Standard Operating Procedure, "Preventative Maintenance of Hewlett-Packard and Fisons Gas

Chromatographs", SWL-OP-201.

Standard Operating Procedure, "Standards Receipt, Traceability, and Preparation", SWL-OP

202.

Standard Operating Procedure, "Laboratory Safety Plan", SWL-GA-ll1.

Standard Operating Procedure, "Control Charts", SWL-GA-112.

Standard Operating Procedure, "Definition and Determination of Detection Limits", SWL-GA

113.

Standard Operating Procedure, "Hazardous Waste Management Plan", SWL-GA-114.

Headquarters Air Force Center for Environmental Excellence Quality Assurance Project Plan,

Version 2.0, January 1997. '

U.S.EPA, Statement of Work OLM03.2, "Organic Analysis: Multi-media, Multi-concentration".

14.0 DEFINITIONS

PQL: Practical Quantitation Limit.

N/A: not applicable

Typist LLR
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Material Safety Data Sheet •
(MSDS): Information provided by commercial vendors for the chemical products

prepared by their company. The information on the MSDS includes but is
not limited to composition, physical properties, hazard identification, first
aid measures, emergency clean up and/or response, exposure, and s_torage.

SDG: the Sample Delivery Group; a unit within a sirigle case that is used to
identify a group of samples for delivery. A SDG is a group of20 or fewer
field samples within a case, received over a period of up to 14 calendar days
(7 calendar days for 14-day turns). Data from all samples in a SDG are due
concurrently.

15.0 ATTACHMENTS

Attachment 1: Saplple Extraction Log

Attachment 2: Chromatographic Report: Congeners

Typist LLR

Attachment 3: , Chromatographic Report: AR1221

Attachment 4: Chromatographic Report: AR1232

Attachment 5: Chromatographic Report: AR 1242

Attachment 6: Chromatographic Report: AR1248

Attachment 7: Chromatographic Report: AR1254 •

•
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ATTACHMENT 1
Sample Extraction Log
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O-Series: SWL-OP-415
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ATIACHMENT2
Chromatographic Report: Congeners
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Chromatographic Repore

HP 01 •
1. 0000

Signal #1 : F:\HPCHEM\HP\1\DATA\10 07 99\1 20986.D\ECD1A.CH Vial: :6
~gnal #2 : ~:\HPCHEM\HP\1\DATA\10-07 99\1-209~6.D\ECD2B.CH
Acq On 7 Oct 1999 13:59 - - - -operator:
Sample BZL51A Inst
Misc 5-231-4 Multiplr:
IntFile Signal #1: evenes.e IntFile Signal #2: evenes2.e
Quane Time: Oct 7 14:28 1999 . Quant Results File: BZJ07.RES

Method
Title-Path
Last Update
Response via

F:\HPCHEM\HP\1\METHODS\BZJ07.M
SW-846, METHOD 8082 - F:\HPCHEM\HP\1\DATA\10 07 99\
Fri Oct OS 09:02:03 1999 - -
Multiple Level.Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info
Signal #1 Inst

1uL
DB-1701
.32
HP 01A

Signal #2 Phase: DB-17
Signal #2 Info .32
Signal #2 Inst : HP 01B
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SWLO, INC./ AATS, INC. ]/,:
Analysis of PCBs by GC, SW-846, Method 808~~~:'~:'

ATTACHMENT 3
Chromatographic Report: AR1221

Typist LLR

O-Series: SWL-OP-415
Rev. No.: 3.1- 02/07/00
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Chromatographic Report

Signal #1 F:\HPCHEM\HP\16\DATA\10 26 99\16 19924.D\ECD1A.CH Vial: 7
SIgnal #2 F:\HPCHEM\HP\16\DATA\10-26-99\16~19924.D\ECD2B.CH
Acq On : 26 Oct 1999 16:26 - - - Operator:'NITA
Sample : AR1221L1160 Inst HP 16 •
Misc : 5-62-4 MUltiplr: 1.0000
IntFile Signal #1: events.e IntFile Signal #2: events2.e
Quant Time: Oct 27 7:46 1999 Quant Results File: SPPCBJ26.RES

Method
Title-Path
Last Update
Response via

F:\HPCHEM\HP\16\METHODS\SPPCBJ26.M
PCB/TOXAPHENE - F:\HPCHEM\HP\16\DATA\10 21 99\
Thu Oct 28 14:57:34 1999
Single Level Calibration

Volume ·Inj. 0.5uL
Signal #1 Phase DB-17MS Signal #2 Phase: DB-XLB
Signal #1 Info .25 Signal #2 Info .25
Signal #1 Inst HP 16A Signal #2 Inst : HP16B •

Response_ , 6_' 9924.D\ECD'A
5500~

1 =
5000; j

~
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I ..:

4500J

1
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I4000~

I I : •. I 35004 ..: ...
I I II ~
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2500JJ
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j .. -- !
1 ~ ~~ I. i ii i

2000~ )( I ]] III

l;! ~

Time 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17:00 18.00 i
Respol1se_ , 6_'gg24.D\EC028
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45001
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SWLO, INC. / AATS, INC. ..:
Analysis of PCBs by GC, SW-846, Method 80St'

ATTACHMENT 4
Chromatographic Report: AR1232

Typist LLR

O-Series: SWL-OP-415
Rev. No.: 3.1- 02/07/00
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Chroma~ographic Repor~

Signal #1 F:\HPCHEM\HP\16\DATA\10 26 99\16 19925.~\ECD1A.CHVial: 8
Srgnal #2 : F:",HPCHEM\HP\16\DATA\10-26-99\ 16'":"199-25-. D\ECD2B. CH
Acq On - 26 Oct 1999 16: 49 - - - Operator: NITA •
Sample : AR1232Ll160 rns~ HP 16
Mise : 5-67-4 Multiplr: 1.0000
IntFi1e Signal #1: events.e IntFile Signal #2: evencs2.e
Quant Time: Oct 27 7:46 1999 Quan~ Results File: SPPCBJ26.RES

:1ethod
Title-Path
Las~ Update
Response via

F:\HPCHEM\HP\16\METHOOS\SPPCBJ26.M
PCB/TOXAPHENE - F:\HPCHEM\HP\16\D.ATA\10_26_99\
Thu Oct 28 14:57:34 1999
Single Level Cal~bration

Volume Inj.
Signal #1 Phase
Signal #1 Info
Signal #1 Inst

0.5uL
DB-17MS
.25
HP 16A

Signal #2 Phase: DB-XLB
Signal #2 Info .25
Signal #2 Inst : HP 16B
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SWLO, INC./ AATS, INC. . .:~;r.

Analysis of PCBs by GC, SW-846, Method 808~';

ATTACHMENT 5
Chromatographic Report:.AR1242

Typist LlR

O-Series: SWL-OP-415
Rev. No.: 3.1- 02/07/00
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Chroma~ographic Repor~

signal #1 F:\HPCHEM\HP\16\OATA\10 26 99\16 19926.0\EC01A.CH Vial: 9
Signal #2 :_F:\HPCHEM\HP\16\OATA\10-26-99\167 19926.0\EC02B.CH
Acq On 26 Oct 1999 17:12 - - - Operator: NITA •
Sample : AR1242Ll160 Inst HP 16
Mise : 5-265-3 Multiplr: 1.0000
IntFile Signal #1: even~s.e IntFile Signal #2: events2.e
Quan~ Time: Oct 27 7:47 1999 Quant Results File: SPPCBJ26.RES

Method
Title-Path
Last Update
Response via

F:\HPCHEM\HP\16\METHOOS\SPPCBJ26.M
PCB/TOXAPHENE - F:\HPCHEM\HP\16\OATA\lO 26 99\
Th11 Oct 2~ 14:57:34 1999 -
Single Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info
Signal #1 Inst

0.5uL
OB-17MS
.25
HP 16A

Signal #2 Phase: DB-XLB
Signal #2 Info· .25
Signal #2 Inst : HP 16B
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SWLO, INC. I AATS, INC. . .:0,_; 
Analysis of PCBs by GC, SW -846, Method 8082: 

Typist LLR 

ATTACHMENT 6 
Chromatographic Report: AR1248 

O-Series: SWL-OP-41S 
Rev. No.: 3.1-02/07/00 
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Chroma~ographic Repor~ 

Signal #1 : F:\HPCHEM\HP\16\OATA\10 26 99\16 19927.D\EC01A.CH Vial: 10 
Signal #2 =- F: \HPCHEM\HP\16\OATA \10-26-99\16~199"2i. O\EC02.B. CH 
Acq' On 26 Oct 1999 :7:35 - - - Opera~or: 
Sample : AR1248Ll160 Inst 
Mise : 5-72-4 Multiplr: 
IntFile Signal #1: even~s.e IntFiie Signal #2: events2.e 
Quant Time: Oct 27 7:47 1999 Quan~ Results File: SPPCBJ26.RES 

~1ethod 

Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal #1 Phase 
signal #1 Info 
Signal #1 Inst 

Response_ 

6000i 

5500 J 
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4500 I 
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I 
• 

35001 
i 

3OO0J 

1 
2500J 
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F:\HPCHEM\HP\16\METHOD$\SPPCBJ26.M 
PCB/TOXAPHENE - F:\HPCHEM\HP\16\DATA\lO 26 99\ 
Thu Oct 28 14:57:34 19~9 
Single Level Calibra~ion 

O.SuL 
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II II 
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Typist LLR 

ATTACHMENT 7 
Chromatographic Report: AR1254 

O-Series: SWL-OP-41S 
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Chroma~oqraphic Repor~ 

Signal #1 F:\HPCHEM\HP\16\DATA\10 26 99\16 19928.D\ECDIA.CH Vial: 11 
Signal #2 F:\HPCHEM\HP\16\DATA\10-26-99\16~1992B.D\ECD2B.CH 
Acq On :- 26 Oct 1999 17: 58 - - - opera~or: 
Sample : AR1254L1160 Inst 
Misc : 5-275-3 Multiplr: 
IntFile signal #1: even~s.e IntFiie Signal #2: events2.e 
Quan~ Time: Oct 27 7:48 1999 Quan~ Results File: SPPCBJ26.RES 

Method 
Title-Path 
Las~ Update 
Response via 

Volume Inj. 
:::ignal #1 Phase 
Signal #1 Info 
Signal #1 Inst 

ResDonse_ 
10000 ~ 

9000 ; 

8000 ~ 

7000 J 

1 

F:\HPCHEM\HP\16\METHOOS\SPPCBJ26.M 
PCB/TOXAPHENE - F:\HPCHEM\HP\16\QATA\lO_26_99\ 
Thu Oct 28 14:57:34 1999 
Single Level Calibration 

0.5uL 
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HP 16A 
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Signal #2 !nst : HP 16B 
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SWLO, INC. / AATS, INC.
O..n"'n;I' D... ~ ... P"'ckaae Ass n ..... J..l... .. o6J. a_ _~.... &.& 0" ,,".10""""".:

O-Series: SWL-OS-301
Rev. No.: 4.0 - 10/01/99

t.O . SCOPE AND APPLICATION. The purpose of this Standard Operating Procedure is to
provide guidelines for the assembly of GC and GCIMS data per the USEPA "Contract
Laboratory Program" CLP protocol.

2.0 METHOD SUMMARY

2.1' Once sample receiving has logged in all samples and generated LIMS Sample
Worksheets for the case, the paperwork is sent to the data assembly room. A Case Packet
is made, which consists of any forms or data pertaining to the case, such.as the Chain of
Custody, Traffic Report, Sample Tags, worksheets, etc. A Case Packet Fonn is attached
to the packet and it is filed in the "In House" files. .

2.2 The GCIMS operator sends the raw data for a particular case along with all the QC
requirements to the data reviewer, and after review the data is sent for data assembly.

2.3 All da~ for .each sample should be kept together. All extra (non-usable) data should be
together and noted as such. The data is then given to the Data Assembly Department.

2A Sununary of Data Assembly Steps:

2.4.1 Operators. As data comes off instruments, operators check the data to see if the
data meets the QC requirements. Operators check Target automated Forms II, III,

..V, and VIII. If the QC requirements are met, the data theJ? goes for data review.
If the QC requirements are not met, then the operator takes the appropriate action.

2.4.2 Data Reviewers. The data then goes to the Data Reviewers who check that all
requirements requested are met. If not, the data is given back to the operator for
appropriate action. When all data is correct and reviewed, it then goes to the data
department. .

2.4.3 Data Assembly Clerk. Using the Envision Program, the data clerks generate all
the fonns and the diskettes. The data is arranged as per the delivery requirements.
All the forms, header information, and sPectra, are checked, the pages numbered
and the copies made. Hard copies of.all manual integration are accounted for and
included with the data. .

2.4.4 Section Supervisors. The data is reviewed again, the SDG.narrative is writteTl,
signed, and the data package is given to the Data Clerks for shipping.

2.4.5 Data Assembly Clerk: The page~ of packages are paginated and the appropriate
. number of2-sided copies are made. The copies are bound and Federal Expressed

to the locations designated by IFB instructions. A copy is retained in-house. The
full CSF (original) is sent to the Region.

2.4.6. Error Correction. It is the responsibility of data handlers to correct errors in an
acceptable manner: line out the error, initial and date. wmTE OUT AND
OBLITERATIONS ARE NOT ALLOWED!

•

•

•Typist LLR Page 1 of39
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Organic Data Package Assembly
U-:Series: :s WL-U~-';U 1

Rey. No.: 4.0 - 10/01/99

3.0

• 4.0

5.0

HEALTH AND SAFETY. N/A

SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE. N/A

INTERFERENCE AND POTENTIAL PROBLEMS. N/A

6.0 EQUIPMENT/APPA.RATU~

6.1 Target 3.0 or Equivalent

6.2 Envision 3.0 or Equivalent

6.3 Ingres 6.3/02P

6.4 Unix A·09·01

6.5 IBM Personal Wheelwriter

6.6 Manual Paginating Machine

6.7 PC Microsoft Word

6.8 Kodak 2110 Copier

6.9 LIMS

• 7.0 REAGENTS. ·N/A

8.0 PROCEDURE

8.1 Sample Traffic Reports

8.1.1 Original Sample Traffic Report page ma.t;ked "Lab Copy for Return to SMO" with
lab receipt inforrnatiori' arid signed in original Contractor signature, for each .-
sample in the Sample Delivery Group. .

8.1.2 Traffic Reports (TRs) shall be submitted in Sample Delivery Group (SDG) sets
(i.e.; TRs for all samples in an SDG shall be clipp~'>,d together), with an SDG
Cover Sheet attached.

.
8.1.3 The SDGCover Sheet shall contain the following items:

• Typist: LLR

8.1.3.1

8.1.3.2

8.1.3.3

8.1.3.4

Lab name

Contract number

Sample Analysis'Price - full sample price from contract.

Case Number
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SWLO, INC. / AATS, INC.
Organic Data Package Assembly

O-Series: SWL-OS-3UI
Re~·. Nc.: 4.0 - lO/O1l9()

8.1.3.5 List of EPA sample numbers of all samples in the SDG, identifying
the first and last samples received, and their dates of receipt (LRDs).
NOTE: When more than one sample is received in the first or last
SDG shipment, the "first" sample received would be the lowest
sample number (considering both alpha and numeric designations);
the "last" sample received would be the highest sample number
(considering both alpha and nume~c designations).

8.1.4 In addition, each Traffic Report must be clearly marked with the SDG Number,
the sample number of the first sample in the SDG (as described in the following
paragraph). This information should be ~ntered below the Lab Receipt Date on
the TR. In addition, the TR for the last sample received in the SDG must be
clearly marked "SDG - FINAL SAMPLE."

•

8.1.5 The EPA sample number of the first sample received in the SDG is the SDG
number. When several samples are received together in the first SDG shipment,
the SDG number shall be the lowest sample number (considering both alpha and
numeric designations) in the first 8foup ofsamples received under the SDG. (The
SDG number is also reported on all data reporting forms.)

8.1.6 If samples are received at the laboratory with multi-sample Traffic Reports, all the
samples on one multi-sample TR may not be necessarily in the same SDG. In this
instance, the laboratory must make the appropriate number of photocopies of the
TR, and submit one copy with each SDG cover sheet, with each page copied
clearly labeled with where the original is located. •

8.2 . - Sample Data Summary Package

8.2.1 As specified in the Delivery Schedule, one sample Data Summary Package shall·
be delivered to CLASS concurrently with delivery of other required sample data.
The Sample Data Summary Package consists of copies of specified items from the
Sample Data Package. These items are listed below and described under part
8.2.3, Sample Data Summary Package. I

8.2.2 The Sample Data Summary Package,shall be ordered as follows and shall be
submitted separately (i.e.; separated by rubber bands, clips or other means)
directly preceding the Sample Data Package. Sample data forms shall be .
arranged in increasing EPA sample number order, c<;>nsidering both letters and
numbers. BE400 is a lower sample number than BF200, as E precedes F in the
alphabet. .

8.2.3 The Sample Data Summary Package shall contain data for samples in one Sample
Delivery Group of the Case, as follows:

Typist LLR

8.2.3.1

8.2.3.2

SDG Narrative.

By fraction 010A,SVOA, and PESTIPCBs) and by phase unit within
each fraction - tabulated target compound results (Form I) and
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·O-Series: SWL-OS-301
Rey. No.: 4.0 - 10/01/99

8.3 Sample Data Package.

8.3.1 The sample data package is divided into the five major units described below.
The 1~'1:three units are each specific to an analytical fraction (volatiles,
extractables, arochlors). If the analysis of a fraction is not required, then that
fraction-specific unit is not required as a deliverable.

8.3.2 - The Sample Data Package shall include data for analyses of all samples in one
Sample Delivery Group, including field samples, reanalyses, blanks, and control
matrix spikes.

•

•

• TypistLLR

8.2.3.3

8.2.3.4

8.2.3.5

8.2.3.6

8.3.2.1

tentatively identified compounds (Form I, TIC) (VOA and SVOA
only).

By fraction (VOA, SVOA, and PESTIPCBs) - System Monitoring
Compound results (Form II).

By fraction-(VOA, SVOA, and PESTIPCBs) - matrix spike results
(Form III)

By fraction (VOA, SVOA, and PESTIPCBs) - blank data (Form IV)
and tabulated results (Form I) including tentatively identified
compounds (Form I, TIC) (VOA and SVOA only).

Form VlIIs Internal Standard Recovery

SDG Narrative

8.3.2.1.1 The document shall be clearly labeled "SDG Narrative"
and shall contain: laboratory name; Case Number; sample
numbers in the Sample Delivery Group (SDG), 
differentiating between initial analyses and re-analyses;
SDG number; contract number; and detailed documentation
of any quality control, sample, shipment and/or analytical .

- problems encoun~red in processing the samples reported m
the data package.

8.3.2.1.2 Whenever data-from sample re-analyses are submitted, the
Contractor shall state in the SDG Narrative for each re
analysis, whether it considers the re-analysis to be billable,
and if so, why.

8.3.2.1.3 The Contractor must also include documentation of any
internal quality control processes used, a summary of
corrective actions taken, and the resolution..

8.3.2.1.4 The SDG Narrative shall contain the following statement,
verbatim: "I certify that this data package is in compliance
with the terms and conditions of the contraCt, both
technically and Jor completeness, for other than the
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O-Series: SWL-OS-301
Rc..·. No.: 4.0 - 10/01199

conditions detailed above. Release of the data contained in
this hardcopy data package and in the computer-readable
data submitted on diskette has been authorized by the
laboratory manager or his designee, as verified by the
following signature." This statement shall be directly
followed by signature of the laboratory manager or his
designee with a typed line below it contcining the signer's
name and title, and the date of signature.

8.3.2.1.5 The SDG Narrative itself must be signed in original
signature by the La.boratory manager or his designee and
dated.

•

Typist: LLR

8.3.2.2

8.3.2.3

Traffic Reports

8.3.2.2.1 A copy of the Sample Traffic Reports submitted in Item
8.1.1 for all of the samples in the SDG. The Traffic
Reports shall be arranged in increasing EPA sa,.:nple
number order, considering both letter and numhering in
ordering samples.

8.3.2.2.2 If samples are received at the laboratory with multi-sample
Traffic Reports, one copy of all such TR's for the samples
in the data package must be submitted in place of
individual TR's. If multi-sample TR's are used, the order •
ofTR's should be based on the first of the EPA sample
numbers that appear on each multi-sample TR.

Volatiles Data

8.3.2.3.1 QC Summary

8.3.2.3.1.1 System Monitoring Compound Recovery
Suriunary (Form II VOA) . -

8.3.2.3.1.2 -Control Matrix SpikeSumma.ry (Form III
VOA)

8.3.2.3.1.3 Method Blank Swnmary (Form IV VOA) (If
more than a single form is necessary, forms
must be arranged in chronological order by
date of analysis of the blank.)

8.3.2.3.1.4 GCIMS Tuning and Mass Calibration (Form
V VOA) BFB in chronological order; by
instrument.

. 8.3.2.3.1.5 Internal Standard Area and RT Summary
(Form VIII VOA) in chronological order, by •
instrument.
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Re\'. No.: 4.0 - 10/01199

8.3.2.3.2.2

8.3.2.3.2 Sample Data

8.3.2.3.2.1 Sample data shall be arranged in packets
with the Organic Analysis Data Sheet (Fonn
I-VOA, including Fonn I-VOA TIC),
followed by the raw data for volatile .
samples. These sample packets should then
be placed in increasing EPA sample number
order, considering both letters and numbers
in ordering samples. Phase units within a
sample should be placed in order by phase
unit suffix (i.e. AB123-U, AB123-12,etc.)

TtL Results - Volatile Analysis 'Data
Sheet (Form I-VOA).

SWLO, INC. / AATS, INC.
Organic Data Package Assemh.I~·

•

•

Tabulated results (identification and
quantitation) of the specified target
compounds (Exhibit C) of SOW OLM03.2.
The validation and release of these results is
authorized bya specific, signed statement in
the SDG Narrative (reference 8.3.2.1). In
the event that the Laboratory Manager
cannot validate all data reported for each
sample, the Laboratory Manager shall
provide a detailed description of the
problems associated with the sample iri the
SDG Narrative.

On Fonn I, the appropriate concentration '
, units shall be either IlgIL or IlglKg. No
other units are acceptable. NOTE: Report
an~ical results to one significant figure.if
the value is less than 10; to two significant

, ngures above 10.

8.3.2.3.2.3 Tentatively Identified Compounds (Fonn 1
VOA TIC). '

This fonn must be included even if no
compounds are found. 'If so, indicate this on
the fonn by entering "0" in the field for
"Number found."

Typist: LLR

Fonn I VOA-TIC is the tabulated list of the
highest probable match for up to 30 of the
nonsurrogate organic compounds not listed
in Exhibit C (TCL), including the CAS
'(Chemical Abstracts Registry) number,
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O-Series: SWL-OS-301
Rev. No.: 4.0 -10/01/99

tentative identification and estimated
concentration. For estimating the •
concentration, assume a response factor of I
and estimate the concentration by
comparison of the compound peak height or
total area count to the peak height or total
area count of the nearest internal standard .
free of interferences on the reconstructed ion
chromatogram. NOTE: The laboratory
must be consistent (i.e.; use peak height of
all comparisons or use total area count for
all comparisons).

8.3.2.3.2.4 Reconstructed total ion chromatograms
(RIC) for each sample or sample extract.

RICs must be nonnalized to the largest
norisolvent component, and must contain the
following header infonnation:

• EPA sample number

".

Typist LLR

• Date and time of analysis

• GCIMS instrument ID

• Lab file ID

Internal standard and surrogate spiking
compounds are to be labeled with the names
of compounds, either directly out from the
peak, or on a print-out of retention times if
retention times are printed over the peak. If
aU}i'mated data system procedures are usee!
for preliminary identification and/or

lquantification of the Target Compound List
(TCL) compounds, the complete data system
report must be included in all sample data .
packages, inaddition ~o the reconstructed
ion chromatogram. The complete data
system report shall include all of the
infonnation listed below: For laboratories
which do not use the automated data system
procedures, a laboratory "raw data sheet,"
containing the following infonnation, must·
be included in the sample data package in
addition to the chromatogram.
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8.3.2.3.2.5

O-Series: SWL-OS-301
Rey. No.: 4.0 - lO!Cl,'!)1'

• EPA sample number

• Date and time of analysis

• RT of identified TCL compounds

• Ion used for quantitationwith measur~d

area,

• Copy of area table fonn data system

• GCIMS instrument ID

• Lab file ID

• Analyst ID

For each sample, by each compound
identified:

• Copies of raw spectra and copies of
background-subtracted mass spectra of
target compounds listed in Exhibit C of
SOW OLM03.2 (TCL) that are
identified in the sample and
corresponding background-subtracted
TCL standard mass spectra. Spectra
must be labeled with EPA sample
number, lab file ID, data and time of
analysis, and GCIMS instrument ID;
compound names must be clearly
marked on all spectra.

• Copies ofmass spectra of non-surrogate
,/organic compounds not listed in Exhibrr-

, C of SOW OLM03.2, TCL (Tentatively
Identified Compounds) with associated
best-match spectra (three best matches),
labeled as in 8.3.2.3.2.5 above.

". Typist: LLR

8.3.2.3.3 Standards Data

8.3.2.3.3.1 Initial Calibration Data ( Fonn VI VOA) - in
order by instniment, if more than one
instrument used. '

• VOA standard(s) reconstructed ion
chromatograms and quantitation reports
(or legible facsimile) for the initial (five
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O-Series: SWL-OS-301
Rey. No.: 4.0 - 10/01l9Q

point) calibration, labeled as in
8.3.2.3.2.4 above. Spectra are not
required.

• All initial calibration data must be
included, regardless of when it was
performed and for which case. when
more than one initial calibration is
performed, the data must be put in
chronological order; by instrument.

8.3.2.3.3.2 Continuing Calibration (Form VII VOA) 
in order by instrument, if more than one
instrument used.

•

8.3.2.3.4 Raw QC Data

8.3.2.3.4.1

• VOA standard(s) reconstructed ion
chromatr-grams and quantitation reports
(or legible facsiinile) for all continuing
(12 hour) calibrations, labeled as in

" 8.3.2.3.2.4 above. Spectra are not
required.

• When: more than one continuing
calibration is performed, forms, must be
in chronological order, by instrument.

BFB (for each 12-hour period, for each
GCIMS system utilized)

• Bar graph spectrum, labeled as in
8.3.2.3.2.4 above.

I~

•. Mass listing, labeled as in 8.3.2.3.2.4
above.

•

Typist LLR .

• Reconstructed Total Ion Chromatogram
-labeled as in 8.3.2.3.2.4 above.

8.3.2.3.4.2 Blank Data - arranged by type (i.e.,
method, storage, instrument), in
chronological"order by instrument. NOTE:
This order is different from that used for
samples.

• Tabulated results (Form I)

• Tentatively Identified Compounds •.
(Form I VOA-TIC even if none found).
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•

••

~.3.2.4

O-Series: SWL-OS-301
Re". No.: 4.0 - 10/01199

• Reconstructed ion chromatogram(s) and
quantitation report(s) or legible facsimile
(GCIMS), labeled as in 8.3.2.3.2.4
above.

• TCL spectra with lab generated standard,
. labeled as in 8.3.2.3.2.5 above. Data
.systems which are incapable of dual
display shall provide spectra in order:

• Raw TCL compound spectra

• Enhanced or background subtracted
spectra

• Laboratory generated TCL standard
spectra

• GCIMS library search spectra for
Tentatively Identified Compounds
(TIC), labeled as in 8.3.2.3.2.5 above.

• QuantitationlCalcUlation of Tentatively
Identified Compound(s) (TIC)
concentrations

8.3.2.3.4.3· Matrix Spike and Duplicate Data

• Tabulated results (Form I VOA) TCL
compounds. Form I VOA-TIC not
required.

• Reconstructed ion chromatogram(s) and
quantitation report(s) or legible facsimile

;GCIMS), labeled as in 8.3.2.3.2.5
. above. Spectra not required. .

Semivolatile Data

•

8.3.2.4.1 QC Summary

8.3.2.4.1.1

8.3.2.4.1.2

8.3.2.4.1.3

Typist: LLR.

Surrogate Percent Recovery Summary
(Form II-SV)

Control Matrix Spike Summary (Form III
SV)

Method Blank Summary (Form IV-SV)

(If more than a single form is necessary,
forms must be arranged in chronological
order by date of extraction of the blank.)
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Typist: LLR

O-Series: SWL-OS-301
Re':. No.: 4.0 - 10/01199

8.3.2.4.1.4 GC/MS Tuning and Mass Calibration (Fonn
V-SV) (in chronological order; by •
instrument).

8.3.2.4.1.5 Internal Standard Area and RT Summary
(Fonn VIII-SV) in chronological order, by
instrument.



SWLO, INC. I AATS, iNC.
Organic Data Package Assembly

•

•

i,.
Typist: LLR

8.3.2.4.2.4

O-Series: SWL-US-3Ul
Rey. No.: 4.0 - 10/01./9°

This form must be included even if no
compounds are found. If so, indicate this
on the form by entering "0" in the field for
"Number found".

Form I SV-TIC is the tabulated list of the
highest probable match for up to 30 of the
nonsurrogat~ organic compounds not listed
in Exhibit C (TCL), including the CAS
(Chemical Abstracts Registry) number,
tentative identification and estimated
concentration. For estimating
concentration, assume a response factor of
1, and estimate the concentration by
comparison of the compound peak height or
total area count to the peak height or total
area of the nearest internal standard free of
interferences on the reconstructed ion
chromatogram.

NOTE: The laboratory must be consistent
(i.e., use peak height for all comparison or"
use total area count for all comparison).

Reconstructed total ion chromatograms
(RIC) for each sample, sample extract,
standard, blank, and spiked sample.

RICs must be normalized to the largest
nonsolvent component, and must contain
the following header information.

• EPA sample number
• Date and time of analysis

,'. GCIMS instrument ID

• Lab file ID

Internal standard and surrogate spiking
compounds are to be labeled with the names
of compounds, either directly out from the
peak, or on a print-out of retention times if
retention times are printed ove~ the peak. If
automated data system procedures are used
for preliminary identification and/or
quantification of the Target Compound List
(TCL) compounds, the complete data
system report must be included in all
sample data packages, in addition to the
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reconstructed ion chromatogram. The
complete data system report shall include •all of the information listed below..For
laboratories which do not use the automated
data system procedures, a laboratory "raw
data sheet," containing the following
information, must be included in the sample
data package in addition to the
chromatogram.

• EPA sample number

• Date and time of analysis

• RT of identified TCL compounds

• Ion used for quantitation with measured
area

• Copy of area table from data system

• GC/MS instniment ID

• Lab file ID

• Analyst ID

8.3.2.4.2.5 For each sample, by each compound
identified: •• Copies of raw spectra and copies of

background-subtracted mass spectra of
target compound listed in Exhibit C of
SOW OLM03.2 (TCL) that are
identified in the sample and
corresponding background-subtracted
TCL standard mass spectra. Spectra

,/must be labeled with EPA sample
number, lab file ID, date and time of
analysis, and GC/MS instrument ID;
compound names must be clearly
marked on all spectra.

• . Copies ofmass spectra of non-surrogate
organic compounds not listed in Exhibit
C of SOW OLM03.2 (TCL)
(Tentatively Identified Compounds)
with associated best-match spectra
(three best matches), labeled as in
8.3.204.2.5 above.

I 8.3.2.4.3 Standard Data •i

Typist LLR Page 13 of39
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•

8.3.2.4.3.1

8.3.2.4.3.2

O-Series: SWL-OS-301
R~·... ~~G.: ~.O - 1% 1/9~

Initial Calibration Data (Form VI SV-1, SV
2) - in order by instrument, if more than one
instrument used.

• Semivolatile standard(s) reconstructed
ion chromatograms and quantitation
reports (or legible facsimile) for the
initial (three-point) calibration, labeled
as in 8.3.2.4.2.4 above. Spectra are not
required.

• All initial calibration data must be
included, regardless of when it was
performed and for which case. When
more than one initial calibration is
performed, the data must be put in
chronological order, by instrument.

• EICPs displaying each manual
integration.

Continuing Calibration (Form VII SV-1,
SV-2) - in order by instrument, if more than
one instrument used.

• Semivolatile standard(s) reconstructed
ion chromatograms and quantitation
reports (or legible facsimile) for all
continuing (12 hour) calibrations,
labeled as in 8.3.2.4.2.4 above. Spectra
are riot required.

• . When more than one continuing .
/ calibration is performed, forms must be

in chronological order, by instrument.

• EICPsdisplaying each manual
integration.

8.3.2.4.4 Raw QC Data

8.3.2.4.4.1

Typist: LLR.

DFTPP (for each 12-hour period, for each
GCIMS system utilized)

• Bar graph spectrum, labeled as in'
8.3.2.4.2.4 above.

• Mass listing, labeled as in 8.3.2.4.2.4
above.
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• Reconstructed Total Ion Chromatogram,
labeled as in 8.3.2.4.2.4 above. •8.3.2.4.4.2 Blank Data - in chronological order by

extraction date. NOTE: This order is
different from that used for samples.

• Tabulated results (Form I SV-l, SV-2)

• Tentatively Identified Compounds
(Form I SV-TIC) --even if none found.

• Reconstructed ion chrorriatogram(s) and
quantitation report(s) or legible
facsimile (GC/MS), labeled as in
8.3.2.4.2.4 above.

• TCL spectra with lab generated standard,
labeled asin 8.3.2.4.2.5 above. Data
systems which are inc&pable of dual
display shall provide spectra in order:

• Raw TCL compound spectra

• Enhanced or background subtracted •spectra

• Laboratory generated TCL standard
spectra

• GC/MS library search spectra for
Tentatively Identified Compounds
(TIC), labeled as in 8.3.2.4.2.5 above.

" Quantitation/Calculation ofTentatively
,.-

Identified Compound(s) (TIC)
concentrations.

8.3.2.4.4.3 Matrix Spike and Duplicate Data

• Tabulated results (Form I) TCL
compounds. Form 1 SV-TIC not
required.

• ReconstIilcted ion chromatogram(s) and
quantitation report(s) or legible
facsimile (GC/MS), labeled as in
8.3.2.4.2.4 above. Spectra not required.

( 8.3.2.4.5 RawGPC Data •Typist: LLR Page 15 of39
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•
8.3.2.5

O-Series: SWL-OS-301
R~'''' Nc.: 4.0 - 10/01/99

PesticidelPCB Data

8.3.2.5.1 QC Summary

8.3.2.5.1.1 Surrogate Recovery Summary (Form II
PEST)

8.3.2.5.1.2 Pesticide Control Matrix Spike Recovery
Summary (Fonn III PEST)

8.3.2.5.1.3 Pesticide Method Blank Summary (Fonn
IV-PEST)

(If more than a single form is necessary,
fonns mustbe arranged in chronological
order by date of analysis of the blank.)

8.3.2.5.2 Sample Data

8.3.2.5.2.1 Sample data shall be arranged in packets
with the Organic Analysis Data Sheet (Fonn
I PEST), Followed by the raw data for
samples. These sample packets should then
be placed in increasing EPA sample number
order, considering both letters and numbers
in ordering samples.•

Typist: LLR

8.3.2.5.2.2 TCL Results-Analysis Data Sheet (Form I).

Tabulated results (identification and
quantitation) of the specified target
compounds (Exhibit C) of.SOW OLM03.2:
The validation and release of these results is
authorized by a specific, signed statement in
tl:fu SDG Narrative (reference C.l). In the-

.-event that the Laboratory Manager cannot
validate all data reported for each sample,
the Laboratory Manager shall provide a
detailed description of the problems .
associated With the sample in the SDG
Narrative.

On Fonn I, the appropriate concentration
units shall be Jlg/L or JlglKg. No other .
units are acceptable.

NOTE: Report analytical results to two
significant figures for all PesticidelPCB
samples.
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8.3.2.5.2.3

O-Series: SWL-OS-301
Rey. No.: 4.0 - 10/01199

Copies of PesticidelPCB analysis
chromatograms.

All chromatograms must be labeled with the
following information:

• EPA sample number

• Volume injected (J,ll)

• Date. and time of injection
• GC column identification (by stationary

phase)

• GC instrument identification

• Positively identified compounds must be
labeled with the names of compounds,
either directly out from the peak, or on a
print-out of retention times if retention
times are printed over the peak.

•

8.3.2.5.2.4 Copies of PesticidelPCB analysis
" chromatograms from second GC column

confIrmation. Chromatograms to be labeled
as in 8.3.2.5.2.3 above.

8.3.2.5.2.5 GC Integration Report or data system •
printout.

8.3.2.5.2.6" Manual work sheets.

8.3.2.5.3 Standard Data

8.3.2.5.3.1 Form VI PEST-I, PEST-2, PEST-3, PEST-
4, PEST-5, PEST-6, and PEST-7 -" Initial
Ca)ibration Forms for all GC columns, all _
instruments, inchronological order by GC
'column and instrument.

8.3.2.5.3.2 "Form VII PEST-I and PEST-2 - Continuing
Calibration Forms for all GC columns,
EICPs displaying each manual integration.

8.3.2.5.3.3' Form VIII - Pesticide Analytical Sequence
for all GC columns, EICPs displaying each
manual integration.

Typist: LLR

8.3.2.5.3.4 Form IX: PEST-I- Pesticide Florisil
cartridge check. PEST-2 - Pesticide GPC
calibration.

Page 17 of39
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8.3.2.5.3.6 PesticidelPCB standard chromatograms and
data system printouts for all standards to
include:

• Al~ quantitation suuldards

• A copy of the computer
reproduction or strip chart recorder
output covering the IOO fold range

•

•

SWLO, INC.; AATS, INC.
Or!!anic Data Packa!!e AssembJv

~ ~.

8.3.2.5.3.5

O-Series: SWL-OS-301
Rev. No.: 4.0 - 10;01199

Fonn X Pesticide Identification Summary
for (PEST-I, PEST-2)

• All chromatograms are required to have
the following: .

• Label all standard peaks f0r all
individual compound either directly
out from the peak or on the printout
of retention times if retention times
are printed over the peak.

• Label the chromatogram for
multicomponent standards. (i.e.;
Arochlor 1242, Toxaphene)

• List total ng injected for each
standard.

• Date and time of injection.

• GC column identification (by .
stationary phase).

• GC instrument identification.

• Scaling Factor.

8.3.2.5.4.2

Typist: LLR

8.3.2.5.4 Raw QC Data I~

8.3.2.5.4.1 .:Blank data - arranged by type (i.e.,
method, instrument, sulfur cleanup), in
chronological order by instrument. NOTE:·
This order is different rromthat used for
samples.

• Tabulated results (Form I).

• Chromatogram(s) and data system
printout(s) (GC) for each GC column
and instrument used for analysis labeled
as in 8.3.2.5.2.2 above.

Matrix Spike and Duplicate Data
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O-Series: SWL-OS-301
Rev. No.: 4.0 - 10/01199

• Tabulated results (Form I) TCL
compounds.

• Chromatogram(s) and data system
printout(s) (GC), labeled as in
8.3.2.5.2.2 above.

•
8.3.2.5.5 Raw GPC Darn

8.4 GCIMS Tapes

8.4.1 The Contractor must store all raw and prQcessed GCIMS data on magnetic tape, in
appropriate instrument manufacturer's format. This tape must include data for
samples, blanks, control matrix spikes, initial calibrations, continuing calibrations
BFB and DFTPP, as well as all laboratory-generated spectral libraries and
quantitation reports required to generate the data package. The Contractor shall
maintaiha written reference logbook of tapr files to EPA sample number,
calibration data, standards, blanks, and control matrix spikes. The logbook should
include EPA sample numbers and standard and blank ID's identified by Case and
Sample Delivery Group.

8.4.2 The Contractor is required to retain the GC/MS tapes for 365 days after data
submission. During that time, the Contractor shall submit tapes and associated
logbook pages within seven days after receipt of a written request from the
Project Officer or the Sample Management Office.

9.0 CALCULATIONS. N/A

10.0 QUALITY ASSURANCE/QUALITY CONTROL. N/A

11.0 WASTE DISPOSAL. N/A

12.0 METHOD PERFORMANCE. N/A

13.0 REFERENCES. N/A

14.0 DEFINITIONS

•

Typist: LLR

14.1 Terminology

SDG Narrative: Portion of the data package that includes sample episode or SDG
. information, and descriptive documentation of any problems

encountered n analyzing or processing..

Extra Data: Data classified as non-reportable, but stored by the laboratory
. with the pertinent episode information for reference purposes. •
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• 14.2 Acronyms

CLP: Contract Laboratory Program

SDG: Sample Delivery Group

EPA: Environmental Protection Agency

CSF: Complete SDG File (Original)

O-Series: SWL-OS-301
Rev. No.: 4.0 - 10/01/99

LIMS: Laboratory Information Management System

TCL: Target Compound List

TIC: Tentatively Identified Compounds

15.0 ATTACHMENTS

Attachment I: Case Packet Fomi (In-House)

Attachment 2: Case Status Form

Attachment 3: LIMS Generated

Attachment 4: SDG Narrative

Attachment 5: Sample Delivery Group

.• Attachment 6: Client Sample Traffic Report

Attachment 7: Figures for Form I's

Attachment 8: Figures for Form II's

Attachment 9: Figures for Form Ill's

Attac1Unent 10: Figures for Form IV's

Attachment 11: Figures for Form V's
I'

Attachment 12: Figures for Form VI's.

Attachment 13: Figures for Form VII; s

Attachment 14: Figures for Form VIII's'

Attachment 15: Figures for Form IX's

Attachment 16: ~ Figures for Form J\'s
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O-Series: SWL-OS-301
Rcy. No.: 4.0 - 10/01199

•
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NOTE: All thefigures throughout
this SOP have been reduced in size
for this document. All are actually
8lh x llin.

Attachment 1: Case Packet Form (in-house)
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Attachment 2: Case Status Form Attachment 3: LIMS Generated
(Orange paper used); (Used for Volatiles Only)
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Attachment 7
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Attachment 7 (Continued)

O-Series: SWL-OS-301
Rey. No.: 4.0 - 10/01/99

•

Figure 5: IE Fonn I VOA-TIC •
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Attachment 8

O-Series: SWL-OS-301
Rev. No.: 4.0 -10/01199
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Attachment 8 (Continued)
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, SWLO. INC./ AATS, INC.
Analysis of Semivolatile Organics by SW846-8270C

1.0 SCOPE AND APPLICATION

O-Series: SWL-OS-500
Rev. No.: 6.0 -' 07/07/00

•1.1 Method 8270C (GCIMS full scan mode) is used to determine the concentration of various ,
organic compounds in extracts prepared from ail types of solid waste matrices, soils. oils,
and ground/waste waters.

This method is used to quantitate organic samples that'are soluble in me'thylene chloride
and are capable of being eluted without derivatization as sharp peaks from a gas
chromatographic fused-silica column (Reste~ XTI-5 or equivalent.)

1.2 Practical Quantitation Limits (PQL) for water analytes under this method have a typical
range of 10 ugIL to 25 ug/L, and for solids 330 ug/Kg to 830 ug/Kg. These,limits are
highly matrix dependent and PQLs are proportionately higher for sample extracts that
require cleanup or dilutions to avoid saturation of the detector. A list of the normal PQLs
and compounds performed by this method is given in Table 10. ' .

1.3 Modifications to the method are as per client specified analyte lists (i.e. Appendix 9,
TCLP, Acid Extractables. Base-Neutral Extractables. Skinners, etc.).

2.0 METHOD SUMMARY

2.1 Method - This SOP (SWL-OS-500) is based on SW846-8270C, Revision 3, 1997, and
~as been written into a procedure. for Southwest Laboratory of Oklahoma, Inc. This SOP •
IS used for analyses of the followmg SWLO Test Codes: MS500, MS510, MS530,
MS540,MS550, MS599, MS505, MS507.

2.2 Procedure - A measured volume of aqueous liquid or weight of solid sample is
extracted with methylene chloride. For water samples the pH is adjusted if needed to
greater than 11 for the initial extraction process; and then again at less than 2. The
methylene chloride extract is dried and concentrated to a volume of 1.0 mL. For soil
samples, the sample is dried with sodium sulfate and then sonicated with a 50-50 acetone
methylene chloride solvent and concentrated to a final extract of 1 mL. Chromatographic
conditions are described which permit the separation and measurement of the parameters
in the extract. Qualitative identification is performed using the retention time and the
relative abundance of one to three characteristic ions. Quantitative analysis is performed
by 5-point calibration and continuing calibration checks.

2.3 Extraction QC - With each batch of 20 samples or less, a blank, a laboratory control
spike and a matrix/matrix spike duplicate (if sufficient sample is sent) must be prepared
and analyzed.

3.0 HEALTH AND SAFETY

3.1 All samples and standards received by the laboratory should be considered hazardous;
thus extreme care must be taken when handling. Care should be taken to ensure exposure

, by contact or inhalation is limited. All samples are to be handled in accordance with SO.
SWL-GA-lll "Laboratory-Safety Plan", and SWL-GA-114 "Hazardous Waste
Management Plan".
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3.1.1 Safety glasses and gloves (Laytex Powder Free) and lab coats should be utilized

when prepping samples for analysis.

3.1.2 Fume Hoods. and/or respirators with organic vapor cartridges should be used for
extremely loaded samples.

3.2 MSDS sheets are ~ept in the bench area for quick reference for all standards used in each
department.

3.3 Carbon Traps are to be on all GCIMS instruments on the vent outlets to filter solvent and
sample vapors being discharged.

•
SWLO. INC. / AATS, INC.
Analysis of Semivolatile Organics by SW846-8270C

O-Series: SWL-OS-500
Rev. No.: 6.0 - 07/07/00

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

4.1 Containers

5.0 - INTERFERENCE AND POTENTIAL PROBLEMS - Interference and Potential Problems
may be caused from the following:

5.1 Phthalate contamination from improper use of or type of gloves and other plastics.

5.2 Matrix contamination from high levels of non-target compounds found in sample.

• -

•
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4.2

5.3

5.4

4.1.1 All samples are received from the extractions department in 1,5, IOmL
Borosilicate glass vials with black phenolic caps and Teflon lined septa.

4.1.2 All samples received by the extraction department are grouped in episodes and
.kept in sample vial file boxes.

4.1.3 An aliquot of each sample is transferred to a 1.8mL glass crimp top vial with a
250uL insert and sealed with an aluminumffeflonlrubber septa cap for analysis.

Handling and Storage

4.2.1 The extraction personnel delivering the samples with extraction logs (Attachment
4) log all samples and QC in the Extract Receipt Log Attachment (see Attachment
5).

4.2.2 Once received from extractions the samples and QC are then logged in and
checked off the extract receipt log by the GCIMS sample custodian.

4.2.3 All samples and QC are then placed in vial files in numerical order by episode and
sample number, and stored in a refrigeration unit that is monitored daily with a
NIST calibrated mercury thermometer and kept between 1°C to 4.4°C.

4.2.4 All standards used for analysis -are received, handled and stored in accordance to
the Laboratory's Standards SOP and Chemical Hygiene Plan.

Power spikes or surges from the electrical supply to the instrument

Dirty syringe on autosampler. Syringe should be checked daily for signs ofwear.

Page 1 of41
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5.5 Dirty, contaminated, "or empty wash vials on autosampler.

5.5.1 Wash vials should be rinsed and refilled daily with clean solvent.

5.5.2 Wash solvent waste vials should be emptied daily

5.6 Insufficient disk space on data system

SWLO, INC./AATS, INC.

Analysis of Semivolatile Organics by SW846-8270C

5.7 Improper capping of sample vials may cause evaporation of sample.

5.8 Failure of refrigeration units.

6.0 . EQUIPMENT/APPARATUS

6.1 The GClMass Spectrometer (HP 5970, 71, 72, or 73, or equivalent, Quadropole MS) is

capable of scanning from 35 to 500 amu every 1 second or less, utilizing 70 volts

(nominal) electron energy in the electron impact ionization mode and producing a mass

spectrum which meets all required criteria when 50ng of decafluorotriphenylphosphine

(DFTPP) is injected through the GC inlet.

6.2 HP 5890 and HP 5890 Series II gas chromatographs in conjunction with the above

mentioned' GClMass Spectrometer.

• The recommended GC operating conditions to be used are as follows:

Initial Column Temperature Hold 40°C for 1 minute •

Column Temperature Program 18°C/min. to 100°C

15°C/min. to 325°C
Hold 2.5 min.
40°C/min. to 350°C

Injector Temperature 280°C

Transfer Line Temperature 280°C

Source Temperature According to manufacturer's spec's.

NOTE: These conditions will vary depending on column and instrument.

6.3 HP7673 autosamplers with 100 vial capacity used for sample introduction into the

HP58901HP5970, 71, 72, 73 system.

6.4 Column - 30m x 0.25mm ID (or 0.32mm) bonded-phase silicone coated fused silica

capillary column (Restek XTI-5 or equivalent.) A film thickness of 0.25 microns is used.

A film thickness of 1.0 microns is recommended if a large loading capacity is needed.

6.5 Personal Computers equipped with ChemStation Software (HPChem) for the aquisition

of sample data.

6.6 Computers equipped with Enviroquant software for the processing and review of

acquired data.

6.7 HP LaserJet 3SIIII4S1 printers for data"hardcopies. •
Typist LLR
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O-Series: SWL-OS-500
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... 7.0 REAGENTS

7.1 Methylene Chloride - HPLC or Pesticide grade

7.1.1 Samples brought to final volume in Methylene Chloride for semi-volatile analysis.

7.1.2 Used as dilution solvent when dilutions are required on a sample.

7.1.3 Main solvent used in calibration standards and internal standard.

7.2 Initial Calibration Standards (See Table 11) -. EPA traceable standards. All standards
stored in original containers under ternperature requirements as dictated by manufacture,
(ambient or refrigerate). Once opened all standards are placed in amber borosilicate glass
vials sealed with Teflon lined caps, and stored at -10°C to -20°C. All standards prepared
in accordance with the Laboratory's Standards Preparation SOP.

NOTE: Equivalent EPA traceable standard by other manufacturers may be substituted.

7.2.1 S.V. Calibration Mix #1 .(Restek)

7.2.2 S.V. Calibration Mix #2 (Restek)

7.2.3 S.V. Calibration Mix #3 (Restek)

7.2.4 S.V. Calibration Mix #4 (Restek).0..
7.2.5 S.V. Calibration Mix #5 (Restek)

7.2.6 S.V. Calibration Mix #7 (Re.stek)

7.2.7 Acid Surrogate Mix (Restek)

7.2.8 BaselNeutral Surrogate Mix (Restek)

7.2.9 Benzidines Mix (NSI)

7.2.10 Benzoic Acid (NSI)

7.2.11 Pyridine Stock (Chern. Service)

7.2.12 2,3,4,6-Tetrachlorophenol Stock (Chern. Service)

7.2.13 1,2,4,S-Tetrachlorobenzine Stock (Chern. Service)

7.2.14 Aniline Stock

7.2.15 Azobenzene Stock

(Chern. Service)

(Chern. Service)

•
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7.2.16 I-Methyl Naphthalene Stock (Chern. Service)

7.2.17 (DFTPP) Decafluorotriphenylphosphine (protocol)

NOTE:· Individual compound stock standards prepared from NEAT. (Table 12)
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7.3 Internal Standard Mix - S.V. CLP Internal Standard Mix (Absolutef (See Table 11).

7.3.1 Consisting of 1,4-Dichlorobenzene-c4, Naphthalene-dg, Acenaphthene-dlO.
Phenanthrene-d10, Chrysene-d12, Perylene-d12.

7.3.2 Stored at -10°C to -20°C in amber glass vials with Teflon lined caps.

.7.3.3 Internal staridard diluted to a concentration of IOOOug/ml in methylene chloride is
added to all s~ples and at 20uL per Iml of sample, 10uL per O.5mL of sample
extract to give a concentration of 40ng on column for each sample.

7.4 Ultra hi~h purity helium used as a carrier gas to all instruments

SWLO. INC./ AATS, INC.
Analysis of Semivolatile Organics by SW846-8270C

8.0 PROCEDURE

8.1 Daily procedure

8.1.1 Check gas cylinders in the beginning of the day to ensure proper pressure and
adequate abundance of gas

8.1.1.1

• With large crescent wrench unscrew regulator from cylinder as
quickly as possible and immediately place on full cylinder, tighten
and turn valve on. Open valve as far as it will go and back off Yo.
tum to prevent valve sticking. lIDs procedure should be
completed as quickly as absolutely possible to minimize ambient
air entering the gas lines and to avoid total loss of gas pressure to
the instruments.

8.1.1.2

• Check fittings on regulator with snoop (soapy water) for air
tightness. If there is a leak at fitting the snoop will bubble, if this
occurs, check fitting and tighten or replace as necessary.

Log in cylinder pressure (PSI) on gas monitoring sheet.

8.1.2 Check refrigerator/freezer unit where samples and standards are stored.

8.1.2.1 Using an NIST Calibrated Mercury Thermometer check that the •
temperatures are being held at 1°C to 4.4°C for the refrigerator and-
10°C to -20°C for the freezer.
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8.1.2.2 Log temperature for each in the Zone CalibrationCheck Refrigeration
Log Book to the nearest 0.5°C.

8.1.3 Set daily working standards to be used for the day out of freezer to wann to room
temperature before analysis.

SWLO, INC. / AATS, INC.
Analysis of Semivolatile Organics by SW846-8270C

."
8.1.4 Rinse and refill solvent vials used for sample preparation and dilutions. Empty

waste vials. These vials are kept at sam~le prep tables.

8.2 Analytical Procedure

8.2.1 Check instrumentation for any obvious problems (i.e., broken syringe, power
failure).

• -

8.2.2 If samples analyzed the night before were dirty, set injection port and GC oven to
. cool to do daily maintenance. Tum off injection port. Set oven to 30°C.

8.2.3 Briefly review the previous day's analyses by processing the samples in
accordance with the "Enviroquant GCIMS Data Processing" SWL-OS-401, check
for any major system problems (i.e., broken column, air leak, blown filament,
etc.) and check to confirm that the previous sequence has been completed. If
problems exist, inform supervisor and consult for corrective action. If you are
operating two instruments, continue operating the functional instrument.

8.2.4 Perform daily maintenance on instrument injection port (Attachment 10) and
column. Care must be taken to not touch any parts with bare hands unless
absolutely unavoidable. Use tweezers for placement of new parts.

8.2.4.1

8.2.4.2

Before opening the closed injection port system make note of carrier
gas pressure on the HP5890GCIHP5970 MSD and the electronic
pressure controller (EPC) on HP5890IHP59711HP5972 MSD. On the
HP5971172 make note of pressure at a given temp (Le., 50°C ~ 7.7
pressure) and then set pressure to zero.

Change septa. Remove septum retainer nut and change out septa
using tweezers. Save old septa to plug disconnected column; replace
septum retainer nut finger tight. Do not over tighten, over tightening
puts too much pressure on septum and allows syringe needle to push
out chunks of the septum clogging the injection port liner and causing
a leak.

•
Typist LLR

8.2.4.3

8.2.4.4

8.2.4.5

Loosen insert weldment assembly and remove injection port liner and
o-ring.

Disconnect column from injection port. Remove column nut and old
ferrule from column. Use old septum to plug off column, to avoid
excessive air being pulled through the system.

Remove insulator cup and reducing nut from injection port. Discard
used seal and washer from inside reducing nut. Replace with cleaned
or new seal and washer. Use tweezers to handle seals and washers.
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8.2.4.6

8.2.4.7

Do no touch with hands. Rinse new seal andwasher with methylene •
chloride before placing back in reducing nut. Double check to make
sure washer is on the bottom of the reducing nut with the seal. tip
down. on top of washer. (Tip on seal should be down towards small
end of reducing nut). Replace reducing nut, tightening completely,
and replace insulating cup. Insulation inside insulating cup should be

.intact and relatively snug around r,educing nut.

Install new injection port liner into top of injection port, using
tweezers or forceps. Put.a new o-ring around top of injection port
liner. This can easily be done using two tweezers and pulling o-ring
around liner. Make sure o-ring is as flat as possible against the
injection port shell weldment. Tighten insert weldment assembly
back down onto shell weldment. Make sure insert weldment is
properly aligned with the tab in the back down in the large hole on
shell weldment and straight over the threads. Tighten completely.

Re-install column to injection port. Place column nut back o~ column
and put tapered Amin ID GraphiteNespel Ferrule on column, with
wide end of Ferrule fitting into column nut. Clip column. If dirty
samples were analyzed, 8-10 inches should be clipped off column. If
clean samples were analyzed, clip 4-8 inches off. Extreme care must
be taken while clipping a column to ensure a flat, even cut on end of
column. Set column 4-5 nun above top of Ferrule and mark position •
under column nut with white out. Screw column nut back up into
reducing nut on injection port, being careful to reset column
according to white out mark to ensure proper column height within
injection port liner.

Typist LLR

8.2.5

8.2.4.8 Gently tighten detector interface nut on detector end of column to
prevent air leak at this point. Do not over-tighten.

8.2.4.9 Once all maintenance is completed and returned to a closed system,
check carrier gas pressure on dial on HP5890IHP5970 (to make sure· it
has returned to the same pressure as before daily maintenance), to
ensure no major obvious air leaks are occurring, and reset EPC
pressure on HP58901HP5971172 (i.e., 50°C oven temp = 7.7
pressure). If EPC pressure does not stabilize at set point within a few
seconds there is probably a leak at some point where maintenance was
just completed.

8.2.4.10 Tum injection port temperature back on. Tum oven temperature to
150°C and let bake for 10 to 15 minutes. This will facilitate ridding
the instrument of any air/water within the system from the column
being open.

Prepare an aliquot ofDFTPP performance check solution (Table 13) and •
continuing calibration standard (SSm050, Table11) while instrument is baking
out. Also during this time check disk space on the chern station and the
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Enviroquant system to ensure adequate disk space to acquire data for a twelve
hour time period for all instruments on the data system..'

-." 'J;
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8.2.5.1

8.2.5.2

In a I.8mL clear glass crimp top vial with a 250uL glass insert add
approximately 30uL of SOng DFTPP solution. 30uL should be
sufficient for several injections if needed. Do the same with the

-current continuing calibration solution. Label vials with solution
name, solution lab ID number, (i.e., DFTPP 1-208-12; SSTD050 1
2"13-12).

Check disk space on EnviroquantiChemStation system as follows on
Windows 95/98 systems:

• StartlPrograms/Windows Explorer

• Click on "C:" drive

• Click on "Hpchem," choose instrument number, click on "Data"

• Delete all data except for the most recent week

•
8.2.6 Inject 2uL of the SOng DFTPP solution.

8.2.7 While DFTPP is running, begin reviewing previous day's analysis that was
previously processed in Section 8.2.3. (See SOP SWL-OS-303 "Semivolati/e
Data Review"). Check each sample analyzed for the following:

•
Typist LLR

8.2.7.1

8.2.7.2

8.2.7.3

8.2.7.4

,8.2.7.5

8.2.7.6

Internal standards

Surrogate/Spike recoveries (See Table 2 for surrogate and QC-Blue
Book for up to data spike recoveries.)

Linearity and saturated peaks

All samples within 12 hour clock

Major analytical problems with samples (i.e., run tenninated early; air
leaks). '

Note: Each of the above can be checked by clicking on uSWOK" and view
reports on screen" .

Remedial action if criteria are not met

• Waters: ifpeaks are saturated, the sample must be diluted to get
the highest-level target compounds within linear range and
reanalyzed.

• Soils: If peaks are saturated, the sample must be diluted to get the
highest-level target compounds within linear range. If a dilution
greater than 30 fold is required, then sample may need to be re
extracted as a medium level extract and reanalyzed. Consult
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supervisor for instructions. (IS intensitiesshould be at least 10% -".
or greater in the sample for correct dilution.)

• If any target analyte has a concentration above 1000ng on column,
then following sample must be checked for carry-over. (See SOP
SWL-OS-303 "Semivolatile Data Review").

• If sample is analyzed at medium level, laboratory control spike and
blank analyses must also be performed for that level.

• If surrogate recovery for semivolatiles in any sample is less than
10%, the sample must be re-extracted and reanalyzed. If two or
more acid surrogates or two or more base/neutral surrogates are
outside of QC limits in any sample not including the advisory
surrogates 1,2-Dichlorobenzene-d4 or 2-Chlorophenol-d4 the
sample must be re-extracted and re-analyzed. If one acid
surrogate and/or one base surrogate is outside of QC limits, and
the recovery is greater than 10%, the data must be flagged and
noted in client's narrative.

NOTE: Clients QAP or QAPP must be followed, which in some cases
does not allow for any surrogates outside QC limits without ra
extracting.

No surrogates can be out of QC limits for extraction blanks (not •
including advisory surrogates: see section 8.2.7.6.) If so, all
samples extracted with blanks that have surrogates out must be re
extracted. Both sets of data will be reported if the re-extracts are
not completed within the required holding times (consult the
section supervisor).

• Extraction Blank Contamination: Extraction Blanks cannot have
target analytes of interest above the PQL. The only exceptions
could be the common laboratory contaminates ofphthalate, which
could not be detected above 5 times the PQL. Anytime phthalate
is detected above the PQL the blank must be reanalyzed and
verified by supervisor as usable.

NOTE: Clients QAP or QAPP must be followed. which in some cases·
does not allow for any analytes to be above reporting levels.

When any other target analytes in blank are above PQL, all
associated samples containing these analytes must be re-extracted.
See supervisor for directions on any contaminated blanks.

NOTE: All Blank contamination must be reported.

• All samples that are re-extracted must be logged-in on the "Re-
extract Tracking Sheet" (Attachment 1), and turned into the •

"Supervisor. ..
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• If re-extraction is required for a sample, fif[outa Non
Conformance Report (GA-I 05-NCR-F Attachment 3). Include a
copy of the extraction sheet and a copy of spike report or tabular
report documenting why sample is being re-extracted. Non
Conformance Report must be signed by Organic Program
Manager/Supervisor/Group Leader prior to being submitted to
extractions department.

.'
SWLO. INC. / AATS, INC.
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O-Series: SWL-OS-500
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8.2.8 When the DPTPP run is complete, check to see if the tuning criteria has been met
(see Table I), and that all peaks in DFTPP solution are accounted for and less
than 20% 4,4-DDT breakdown is present (see Formula 9.6), or poor recovery of
pentachlorophenol, or tailing of benzidine (Attachment 7,8, and 9).

.,:.,.
,..

•
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NOTE: Benzidine and pentachloropheriol should be present at their normal responses,
and no peak tailing should be visible. If so, start the standard analysis, and print the
OFTPP report. Note in the Run Log Comment section that DFTPP passed. If DFTPP
does not pass, re-shoot DFTPP or tune the mass spec first. then shoot DFTPP. If the
tune does not pass after 3 attempts, consult your supervisor for instruction.

8.2.9 Inject 2uL of the continuing calibration, or if an initial calibration is being,
performed, set up a sequence for standards in the calibration. Start the sequence
running the contin~ing calibration and prep and load the remaining standards.

8.2.10 If the standard is a continuing calibration, not an initial calibration running, set out
3-5 samples (either samples requiring re-analysis, or samples being initially run)
to warm to room temperature. Add internal standards to samples if necessary
once all have warmed. Prepare an aliquot of each sample for injection.

NOTE: All vials for sample analysis must be labeled with entire lab id number (i.e.,
29859.02, BL0618WA-29859). .

8.2.10.1 Internal standards solution is added to each sample at 40ng/uL on
column. Add 20uL of the 1000ng/uL solution to each 1.0mL extract
and 10uL for each 0.5mL extract of sample to achieve the appropriate
40ng/2uL concentrations.

8.2.11 When the continuing calibration has finished. check to see if the acceptance
criteria has been met (Table 8 & 9) and that the 'data system has correctly
identified all isomeric compounds (Tables 5 & 6). If so, load the 3-5 samples, and
start the sequence. If the standard does not pass, and if no major problems exist
(e.g., very low RFs for SPCCs <0.05, % Deviation> 20 for CCC etc.), rerun the
continuing calibration. If the second calibration does not pass, set up an initial

, calibration sequence. All standards should be reviewed immediately after
analysis to make sure it passes before samples are analyzed. Submit for
secondary review after checking standard.

8.2.12 While the short sequence of samples (or initial calibration) is being analyzed,
continue reviewing previously processed data.

8.2.13 Print all'samples together after they've been edited. Each sample is to be
assembled in the following order
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8.2.13.1 Sample Report (Fonn I type report)

8.2.13.2 Surrogate/Spike Report

8.2.13.3 Internal Standard Report

8.2.13.4 Total Ion Chromatogram

8.2.13.5 Target Quant. Report

8.2.13.6 Manual Integration(s)

8.2.13.7 Target Compound Spectra

8.2.13.8 . TIC Alkane Report (As required)

8.2.13.9 TIC Spectra (As required)

O-Series: SWL-OS-500·
Rev. No.: 6.0 - 07/07/00

•
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8.2.14 Print a run log for each 12-hour clock, in accordance with SOP SWL-OS-302,
"Semivolatile Run Logbook Maintenance."

8.2.15 Upon completion of data review, determine the remaining samples to be analyzed.
(Re-analysis or dilutions from reviewed data or new samples.)

8.2.15.1 Set samples out to warm to room temperature.

8.2.15.2 When samples have warmed to room temperature, add internal
standards, if not previously added, or do dilutions as necessary.

8.2.16 Add additional samples to be analyzed to short sequence already running.

8.2.17 After entire sequence has been typed in, pause the sequence between runs and
save the sequence on the chern station. Print a hard copy of the sequence to
check for correctness and proper vial placement. Restart sequence where it was
paused. Keep hard copy of sequence with Run LogBook.

8.2.18 For any corrections or errors made cross out error with a single line and initial and
date.

8.2.19 After each sample has been printed and put together as in Section 8.2.14 (but
. entire episode is not complete), keep each sample for an episode together with the

run log for that clock. '.
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8.2.19.1 Attach a note to each group of data stating wily itlS not complete and-
what is remaining on it (ex. Rerun 29864.02 @ lOX, 29864.01 sent
for re-extract. 29864.06 - .12 running now, etc.)

8.2.19.2 Keep sample extraction sheet with data.

8.2.20 Completed episodes must be assembled and turned in for secondary review in the
following order:

8.2.20.1 .Extraction Sheet (Attachment 4).

8.2.20.2 Copies ofRun Log Book pages pertaining to the episode for all data
analyzed (for each page with QC, samples, calibration, initial
calibrations).

8.2.20.3 Data Review Sheet (see Attachment 2)

8.2.20.4 Back-up Blank Sheet (If needed) (See Attachment 12 and SOP
SWL-GA-133 "Usage ofBlanks and Backup Blanks")

8.2.20.5 Sample Data

• SBLK

• LCSILCSD

SWLO,INC./ AATS,INC.
Analysis of Semivolatile Organics by SW846-8270C

.'

••
8.2.20.6

8.2.20.7

~ . {".. .

O-Series: SWL-OS-500
Rev. No.: 6.0 - 07107100

• Samples

Re-extracts (if needed) arranged in same order as original data.

Extra Data

8.2.21 As time pennits, data should be worked up as it is running. Data ran overnight or
during another shift should be processed and reviewed the following shift as
stated beginning in Section 8.2.3.

9.0 CALCULATIONS

9.1 Water.
(Ax) (Is) (Vt)

Concentration (ugIL) =
(Ais) (RF) (Vo) (Vi)

Where:
Ax =
Ais =
Is =
Vo =• Vi =
Vt =
RF =

Typist LLR

Area of the characteristic ion for the compound to be measured.
Area of the characteristic ion for the internal standard.
Amount of internal standard injected in nanograms (ng).
Volume of water extracted in mililiters (rnL).
Volume of extract injected (uL).
Volume of total extract (uL).
Average Response Factor

PaRe 110£41



Concentration (uglKg) = _
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9.2 Sediment/Soil

O-Series: SWL-OS-500
Rev. No.: 6.0 - 07/07/00

(Ax) (Is) (Vt)

(Ais) (RF) (Ws) (Vi) (D)

•
(Dry weight basis)

Where:
Ax, Is, Ais = Same as given for w~ter, above.
Vt = Final volume oflow level total extract (uL).
Vi = Volume of extract injected (uL).
D = ·100 - % moisture

100
Ws = Weight of sample extracted (grams).
RF = Average Response Factor

9.4 Internal Standard added to all samples

9.3 An estimated concentration for Non-TCL components tentatively identified shaI.l be
quantified by the internal standard method. For quantification, the nearest internal
standard shall be used.

1000ng/uL Internal Standard Solution x 20uL
=

1000uL Sample

9.5 Common Sample Dilutions

40ng/2uL per sample •
• 2x = 500uL sample + 500uL CH2Ch + 10uL Int.Std.

• 5x = 200uL sample + 800uL CH2Ch + 16uL Int.Std.

• lOx = 100uL sample + 900uL CH2Ch + 18uL Int.Std.

• 20x = 50uL sample + 950uL CH2Ch + 19uL Int.Std.

• 50x = 20uL sample + 980uL CH2Ch + 20uL Int.Std.

• 100x = 10uL sample + 990uL CH2Ch + 20uL Int.Std.

9.6 % Breakdown for DDT

DDE(PAlPH) + DDD(PAlPH)
%BD ::=

DDT(pAlPH) + DDE(PAlPH) + DDD(PAlPH)
X 100

Typist LLR

BD =
(PAlPH) =
NOTE ::=

Breakdown
Peak area or peak height of analyte.
% breakdown of DDT in DFTPP must be less than 20%. •
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See Table 14 for remaining calculations. for linearity, surrogate recovery, matrix spike
and lab spike recovery, and percent RSDs.

•

•

. 10.0 QUALITY ASSURANCE/QUALITY CONTROL

10.1 Extraction Blanks .and Laboratory Control Spikes are extracted at a minimum of 5% of
samples being extracted.

10.2 Any sample or QC sample with a surrogate less than 10% must be re-extracted and re
analyzed. If two or more acid surrogates or-two or more base/neutral surrogates are
outside QC limits in any sample (not including advisory surrogates; see 8.2.7.6), the
sample must be re-extracted and re-analyzed. If one acid and/or one base surrogate is
outside of QC limits and the recovery is greater than 10%, the data must be flagged and
noted in -clients narrative.

NOTE: Clients CAP or CAPP must be followed, which in some cases does not allow for any
surrogates outside CC limits without re-extracting.

10.3 No surrogates can be outside QC limits for extraction blanks (not including advisory
surrogates; see 8.2.7.6). If the extraction blank has surrogates outside QC limits, all
samples .extracted with that blank must be re-extracted.

10.4 Extraction blanks cannot have target analytes above the PQL. The only exceptions could
be the common laboratory contaminate of phthalate, which could not be detected above 5
times the PQL. Anytime phthalate is detected above the PQL the blank must be re
analyzed and verified by supervisor as "OK" to use.

NOTE: Clients CAP on CAPP must be followed, which in some cases does not allow for any
analytes to be above reporting levels. When target analytes in the extraction blank and
laboratory control spikes (other than spike compounds) are above the pal all associated
samples containing these anatytes must be re-extracted. Consult supervisor for instructions on
any contaminated ac. .

10.5 Laboratory Control Spike

10.5.1 The Laboratory Control Spike (LCS and LCSD) are internal laboratory QC
samples designed to show the capability of our laboratory to be in compliance
with the protocol.

10.5.2 An acceptable LCS and LCSD should meet the internal standard criteria stated in
SWL-OS-303 "Semivolatile Data Review" and the surrogate recoveries in Table
2. The percent recovery for each of the compounds in the LCS and LCSD should
be within recovery limits shown in the QC Method Reference "Blue Book".
Limits are derived using a control chart program as per the "Control Charts" SOP
(SWL-GA-112).

10.5.3 If the compounds are outside QC limits, corrective action is needed immediately,
beginning with rerunning the LCS to verify that it was injected correctly.

10.6 Matrix Spikes - MSIMSDs will be analyzed at a rate of 1 MSIMSD per batch of20 or
fewer samples. A minimum of the 11 ~ompounds will be used; however all compounds
can be spiked. -

Typ~LLR
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10.7 Each analytical instrument is calibrated daily with a OFTPPtuning standard(SeeTable1)--.
and a calibration standard with all compounds of interest.

10.7.1 Tune

10.7.1.1 Before analysis of samples can begin. the instrument must meet all
-c.alibration criteria. The first step in the calibration of a Semi-volatile
GCIMS system is to demonstrate the ionization and fragmentation of
standard mass spectral tuning compounds. This, as well as a
sensitivity check, is accomplished with the use of
Oecafluorotriphenylphosphine (OFTPP), an EPA specified
compound. This standard is run daily to validate the GCIMS system
and to begin the 12-hour clock. OFTPP is analyzed by direct
injection of a 50ng aliquot into the instrument.

10.7.1.2 When the analysis is complete, the tune is checked against standard
criteria (See Table I for Tune Criteria). SW8270B tune criteria for
OFTPP must be met before any other calibration standards or sample
analysis is performed.

10.7.1.3 If the tune fails to nieet the criteria. OFTPP is rerun. Ifit fails again,
the instrument must be re-tuned through "Auto Tune" or "Manual
Tune", then OFTPP should be run again. If all criteria are met, the
calibration sequence is run, but if it fails again, a supervisor is •
contacted because instrument maintenance such as source cleaning
may be required.

10.7.2 Initial Calibration

Typist LLR

10.7.2.1

10.7.2.2

10.7.2.3

Once OFTPP has met its tune criteria, calibration may begin.. Initial
calibration of the GCIMS is established and validated by the analysis
of EPA traceable standards at five concentration levels. Standard
levels are 20, 50, 80, 120 and 160uL, but other levels may be used.
These standards are made up in methylene chloride before analysis
by GCIMS. The internal standard calibration procedure is used. In
addition to surrogate recovery compounds. standards and sample
extracts are spiked with internal standards that span the retention
time range of the analytes of interest.

The Response Factors (RF) for the analytes in the standard are
calculated and stored in a Enviroquant Method File. Using the RFs
from the initial calibration, the percent relative standard deviation
(%RSO) for all compounds is calculated utilizing the formula shown
in Table 14. The criteria the initial calibration must meet to be
acceptable is found in Table 8 and 9 for CCC's and SPCC's.

If the five-point does not meet criteria each standard is checked for •
the need.of a possible rerun. in case the standards had a bad injection

. If re-analyzing a standard will not solve the problem, a supervisor is
contacted. .
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10.7.2.4 If the initial calibration does meet the criteriastated in Table 8 and 9, --
and there is time remaining in the 12-hour time period, samples may
be run.•

• 1 ~ _" ~. " •

.... :.;..;.
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• If the % RSD of any compound is 15% or less. then the relative
response factor is assumed to be constant over the calibration
range, and the average relative response factor may be used for
Quantitation.

• If the % RSD of any compound is greater than 15%. The
compounds should be checked to verify that all integration's were
performed properly, that each calibration level appears to be at the
correct concentration levels and that the system is operating
properly (i.e. normal response factors and retention times). If all
of this is in order, then a calibration curve must be constructed of
area ratios (AlAis) versus concentration using first or higher order
regression fit of the five calibration points (i.e., linear regression).
The use of calibration curves is a recommended alternative to
average response factor calibration and a useful diagnostic of
standard preparation accuracy and absorption activity in the
chromatographic system.

• IfLinear Regression does not work «0.99), the system will be re
calibrated, if compound detected in samples.

10.7.3 Calibration Verification

10.7.3.1 A calibration verification of the GCIMS uses the same EPA traceable
standards, but at only one level: 80ngfuL. The analysis is performed
in the same manner as stated before in the initial calibration. The
calibration verification checks the same compounds as the initial
calibration, and the criteria the calibration verification must meet to
be acceptable are also found in Table 8 and 9.

All other compounds should have. a %Drift less than 30%.

10.7.3.2 The calibration verification is performed after the DFTPP and must
meet all criteria before any other analysis continues. If the
CCC/SPCC criteria are not met, the standard must be rerun, as it is
possible, the standard was not prepared correctly or that there was a
bad injection. However, if the second standard still doesn't meet
CCC/SPCC criteria, and initial calibration must be run or corrective
action performed.

10.7.3.3 If the calibration verification does meet the criteria stated in Tables 8
and 9, samples may be run. Samples are quantitated based on the
criteria stated above in Section 10.7.2.4.
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WASTE DISPOSALIPOLLUTION PREVENTION -.
11.1 All waste solvent is collected in a designated area and disposed of by a hazardous waste

department designee. in accordance with SOP SWL-GA-114 "Hazardous Waste
Management Plan:'

11.2 .All sample vials ar.e collected in designated boxes at each instrument, and periodically
picked up and disposed of by hazardous waste designee and in accordance with SOP
SWL-GA-114 "Hazardous Waste Management Plan."

11.0

12.0 METHOD PERFORMANCE

12.1 Surrogate Recovery Limits (Table 2)

12.2 Matrix Spike Recovery Limits (Table 3)

12.3 Laboratory Control Spike Limits (QC Blue Book)

12.4 DFTPP - Tuning Criteria (Table I)

12.5 Continuing.Calibration SPCC/CCC Criteria (Tables 8 & 9)

12.5.1 SPCC - Semivolatile System Performance Check Compounds

12.5.2 CCC - Semivolatile Calibration Check Compounds

12.6 MOL run annually and must be below reporting limits (PQL's). All MDLs stored with
section supervisor and QC Red Book. •

13.0 REFERENCES

13.1 SW846-8270C, Revision 3, December 1997

13.2 Hewlett Packard, chemical analysis columns and supplies catalog 1996-97.

13.3 "Semivolatile GCIMS Data Processing" SOP SWL-OS-401.

13~4 "Semivolatile Data Review" SOP SWL-OS-303~

13.5 "Semivolatile Run Logbook Maintenance" SOP SWL-OS-302.

13.6 "Hazardous Waste Management Plan", SWL-GA-114.

13.7 "Laboratory Safety Plan", SWL-GA-lil.

13.8 "Guide to Semivolatile GCIMS Standards Log", SWL-OS-309.

14.0 DEFINITIONS

14.1 . Terminology •
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f4.1.1 Standard Operating Procedure (SOP): Written narrativesthaf describe step-by
step instructions and procedures specific
to the laboratory.•

SWLO. INC. / AATS. INC.
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O-Series: SWL-OS-500
Rev. No.: 6.0 - 07107/00

•

•

14.1.2 Batch: Daily analytical sequence consisting of the
daily tune. calibration. method blank. QC
spikes. and samples analyzed within a 12
hour time clock.

14.1.3 Extra Data: Data classified as non-reportable, but
stored by the laboratory with the pertinent
episode infonnation for reference
purposes.

14.1.4 Extraction Sheet: .Infonnation generated in Extraction.
Sheet is specific to each set of samples and
contains. at a minimum. the Client, Client
ID, SWLO ID, pH, %Moisture, and
Extraction Infonnation.

14.1.5 Lab Prep Batch: .Identificationassigned when the Method
Blank is analyzed and used by all samples
corresponding to that Method Blank.

14.1.6 Standard Tabular Report: Type of data package report generated by
the Reporting Department from
infonnation.

14.1.7 Sequence: Same as Batch

14.1.8 Test Code: : Code assigned to each sample to
detennine which department sample is for
and what method sample is to be analyzed
by.

14.2 Acronyms

14.2.1 RT Retention Times

14.2.2 MSIMSD Matrix Spike/Matrix Spike Duplicate

14.2.3 TIC Tentatively Identified Compound

14.2.4 MSDS Material Safety Data Sheets

14.2.5 GC Gas Chromatogram

14.2.6 GCIMS Gas ChromatographylMass Spectroscopy

14.2.7 HP Hewlett Packard

14.2.8 NIST National Institute of Standards and Technology

Typist LLR Page 18 of 41



-.
SWLO, INC. / AATS, INC.
Analysis of Semivolatile Organics by SW846-8270C

f4.2.9 DFTPP Decafluorotriphenylphosphine

14.2.10 PQL. Practical Quantitation Limit

14.2.11 IS Internal Standards

O-Series: SWL-OS-SOO
Rev. No.: 6.0 - 07107/00

14.2.12 CCC _ Calibration Check Compou~d

14.2.13 SPCc. System Performance Check Compound

14.2.14 LCSILCSD Laboratory Control SpikelLaboratory Control Spike Duplicate

•
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•
SWLO, INC. / AATS, INC.
Analysis of Semivolatile Organics by SW846-8210C

Table 1
DFTPP Key Ions and Abundance Criteria

O-Series: SWL-OS-500
Rev. No.: 6.0 - 07/07/00

.'.

•

Mass Ion Abundance Criteria
51 30% to 60% of mass 198
68 Less than 2% ' of mass 69

70 Less than 2% of mass 69

127 . 40% to 60% of mass 198

197 Less than 1% of mass 198

198 Base peak 100% relative abundance

199 5% to 9% of mass 198 '

.275 10% to 30% of mass 198

365 Greater than 1% of mass 198

441 Present but less than mass 443

442 Greater than 40% of mass 198

443 17% to 23% of mass 442

Table 2
Surrogate Spike Recovery Limits

Fraction Surrogate Comoound Water LowlMedium Soil
BN Nitrobenzene-d5 35 - 114 23 - 120

BN 2-Fluorobiphenyl 43 - 116 30 - 115
BN p-Terphenyl-d14 33 - 141 18 - 137

Acid Phenol-d5 10 - 94 24 - 113

Acid 2-Fluorophenol 21 - 100 25 - 121
Acid 2.4.6-Tribromoohenol 10 - 123 19 - 122

Advisory Surrogates
Acid 2-Chlorophenol-d4 33 - 110 20 - 130
BN 1.2-Dichlorobenzene-d4 16 - 110 20 - 130

• Method Lumts

Table 3
Matrix Spike Recovery Limits

Fraction Matrix Spike Compound Water RPD Sediment/Soil RPD
BN 1,2,4-Trichlorobenzene 39 - 98 28 38 - 107 23
BN Acenaphthene 46 - 118 31 31 - 137 19
BN 2,4-Dinitrotoluene 24 - 96 38 28 - 89 47
BN Pyrene 26 - 127 31 35 - 142 36
BN N-Nitroso-Di-n-Propylamine 41 - 116 38 41 - 126 38
BN 1A-Dichlorobenzene 36 - 97 28 28 - 104 27

Acid Pentachlorophenol 9 - 103 50 17 - 109 47
Acid Phenol 12 - 89 42 26 - 90 3S
Acid 2-Chlorophenol 27 - 123 40 25 - 102 50
Acid 4-Chloro-3-Methylphenol 23 - 97 42 26 - 103 33
Acid 4-Nitrophenol 10 - 80 50 11 - 114 SO

... Recovery LImIts from EPA/CLP are advIsory.
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SWLO, INC. I AATS,INC~
Analysis of Semivolatile Organics by SW846-8270C

Table 4
Characteristic Ions for PesticidelPCBs

O-Series: SWL-OS-500
Rev. No.: 6.0 - 07/07/00 --.

Primary Secondary
Parameter Ion 100(5)

BHC 183 181. 109
Beta-SHC 181 183,109
Delta-BHC 183 181.109
Gamma-BHe (Lindane) 183 181, 109
Heptachlor WO 272,274
Aldrin 66 263.220
Heptachlor Epoxide 353 355,351
Endosulfan 1 195 339,341
Dieldrin . 79 263,279
4,4'-00E 246 248, 176
Endrin 263 82,81
Endosulfan II 337 339,341
4,4'-000 235 237. 165
Methoxychlor 227 228
Chlordane (alpha and/or gamma) 373 375,377
Toxaphene 159 231,233
Aroelor-1 016 222 260,292
Aroclor-1221 190 222,260
Aroclor-1232 190 222,260
Aroclor-1242 222 256,292
Aroclor-1248 292 362,326
Aroclor-1254 292 362,326
Aroclor-1260 360 362,394
Endrin Ketone 317 67,319

•

•
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Table 5A
Characteristic Ions for Semivolatile TCL Compounds•••••

S\VLO. INC. / AATS. INC.
Analysis of Semivolatile Or2anics by SW846-8270C

O-Series: SWL-OS-500
Rev. No.: 6.0 - 07/07/00

•••

•

1 Pnmary ~econaary I l'nmary ~econaary

1Parameter Ion lon(s) Parameter Ion lon(s)
~ Phenol '14 Ib').OO 2,4-Ummopnenol I/)4 b.> .1.)4

~ bisI2-Chloroethvl) Ether 93 63.95 4-Nitrophenol 109 139.65, .
. l-Chlorophenol 128 64.130 Dibenzofuran 168 139

1.3 -J ich lorobenzene 146 148.113 l,4-Dinitrotoluene 165 63.182
lA-Dichlorobenzene ·146 148.113 2.6-Dinitrotoluene 165 89.121
Benzyl Alcohol 108 79,77 Diethylphthalate 149 177,'150
1.2-Dichlorobenzene 146 148.113 4-Cnlorophenyl-phenylether 204 206.141
2-Methylphenol 108 107 Fluorene 166 165.167
bis( 2-chloroisopropyl) Ether 45 77.79 4-NitroaniJjne 138 92.108
4-Methylphenol 108 107 4.6-Dinitro-2-Methylphenol 198 182.77
N-Nitroso-Di-Propylamine 70 42.101.130 N-Nitrosodiphenylamine 169 168.167
Hexachloroethane 117 201.199 4-Bromophenyl-phenylether 248 250.141
Nitrobenzene 77 123.65 Hexachlorobenzene 284 142.249
Isophorone 82 95.138 Pentachlorophenol 166 164.268
2-Nitrophenol 139 65.109 Phenanthrene 178 179.176
1.4-Dimethylphenol 107 121.122 Al1thracene 178 179.176
Benzoic Acid 122 105.77 Di-N-Butylphthalate 149 150.104
bis(-2-Chloroethoxy) Methane 93 95.123 Fluoranthene 202 101.100
2,4-Dichlorophenol 162 164.98 Pyrene 202 '101.100
1,2.4-Trichlorobenzene 180 182.145 Butylbenzylphthalate 149 167.279
Naphthalene 128 129,127 3,3-Dichlorobenzidine 252 253,125
4-Chloroaniline 127 129 Benzo (a) Anthracene 228 229,226
Hexachlorobutadiene 237 235.272 bis(2-Ethylhexyl)Pthalate 149 167.279
2,4.6-Trichlorophenol 196 198.200 Chrysene 228 226,229
2,4.5-Trichlorophenol 196 198.200 Di-N-Octyl Phthalate· 149 --
2-Chloronaphthalene 162 164.127 Benzo (b) Fluoranthene 252 253,125
2-Nitroaniline 65 92.138 Benzo (k) Fluoranthene 252 253,125
Dimethyl Phthalate 03 194.164 Benzo (a) Pyrene 152 253.125
Acenaphthylene 152 151.153 Indeno ( 1.2.3-cd) Pyrene 276 138.227
3-Nitroaniline 138 108.92 Dibenz (a.h) Anthracene 78 139.279
Acenaphthene 153 152.154 Benzo (g,h,i) Perviene 76 138,277
Carbazole 167 166.139
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O-Series: SWL-OS-500
Rev. No.: 6.0 - 07/07/00

SWLO. INC. / AATS. INC.
Analysis of Semivolatile Organics by SW846-8270C

Table 5B
Characteristic Ions for Non-TCL Semivolatile Compounds

--.
Primary Primary

Parameter lon(s) Secondarv Ionlsl Parameter lon(s) Secondarv Ionts)

2-Picoline , 93 66.92 2,3,4.6-Tetracnlorophenol 232 232.131,230.166.234.168

Aniline 93 6&.65 1.3.5-Trinitrobenzene 75 75.74.213.120.91.63

N-Nitrosomethylethylamine 88 42.88.43.56 Benzidine 184 92. 185
Thiophenol (Benzenethiol) 110 110.66, 109. 84 Phorate 75 75,121.97.93.260
Methyl Methanesulfonate 80 80.79.65.95 Sulfallate 188 188.88.72. 60. 44
Ethyl methanesulfonate 79 79.109.97.45.65 Phenacetin 108 180.179,109.137.80
Hexachloropropene 213 213,211.215.117,106.141 Dimethoate 87 87,93.125,143.229

N-Nitrosopyrrolidine 100 100.41, 42. 68. 69 4-Aminobiphenyl 169 169.168.170.115
Acetophenone 105 71.105.51.120 a.a-Dimethylphenylamine 58 58. 91. 65. 134 42
0-Toluidine 106 106.107.77.51.79 Pronamide 173 173. 175. 145. 109. 147
3-Methylphenol 107 107.108.77,79.90 Disulfoton 88 88.97.89.142.186
N-Nitrosopiperidine 114 42.114.55.56.41 Methyl parathion 109 109.125.263,79.93
1,4-Phenylenediamine 108 108.80.53.54.52 Dimethylaminoazobenzene 225 225.120.77.105.148.42
1-Chloronaphthalene 162 127, 164 Kepone 272 272.274.237.178.143.270

5-Chloro-2-methylaniline 106 106.141.140.77.89 Parathion 109 109.97.291,139.155

Isosafrole 162 162.131, 104,77.51 3.3'-Dimethylbenzidine 212 212. 106, 196. 180

2-Naphthylamine '143 115.116 Methapyrilene 97 97.50.191,71

1,4-Naphthoquinone 158 158,104.102,76.50.130 Isodrin 193 193.66.195,263.265.147

Safrole 162 162. 104.77. 103. 135 Aramite 185 185. 191. 319. 334. 197. 321

Diphenylamine 169 168. 167 Chlorobenzilate 251 251. 139.253.111.141

1.2,4,5-Tetrachlorobenzene 216 216.214.179.108,143.218 Famphur 218 218.125.93.109.217

1-Naphthylamine 143 143.115.89,63 7.12-Dimethylbenz(a)anthracene 256 256.241.239.120

5-Nitro-o-toluidine 152 77.152.79.106.94 2-Acetylaminofluorene 181 181. 180.223. 152

1.3-Dinitrobenzene 168 168.76.50,75,92.122 3-Methylcholanthrene 268 268.252.253.126.134,113

Diallate (cis or trans) 86 86.234,43.70 Dibenz (a.j)acridine . 279 279.280.277.250

Diallate (trans or cis) 86 86.234.43,70 1.2:4.5-Dibenzopyrene 302 302. 151. 150.300
Pentachloronitrobenzene 237 237. 142214.249,295.265 Hexachlorophene 196 196.198.209.211.406,408
4-NitrOQuinoline-1-oxide 174 174.101, 128. 75.116

Table 6
Characteristic Ions for Surrogate and Internal Standards for

Semivolatile Organic Compounds
Surrogate Standards Internal Standards

Parameter Primary Ion Secondary lon(s) Parameter Primary Ion Secondary lon(s)

Phenol-d5 99 42. 71 1,4-Dichlorobenzene-d4 152 115
2-Fluorophenol 112 64 Naphthalene-d8 136 68
2,4.6-Tribromophenol 330 332, 141 Acenaphthene-d 10 164 162. 160
d-5 Nitrobenzene 82 128.54 Phenanthrene-d 10 188 94.80
2-Fluorobiphenyl 172 171 Chrysene-d 12 240 120.236
Terphenyl 244 122.212 Perylene-d 12 264 260,265
2-Chlrophenol-d4 132 68, 134
1,2-Dichlorobenzene-d4 152 115. 150

•
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tion

O-Series: SWL-OS-SOO
Rev. No.: 6.0 - 07107/00

olatile Internal Standards with Correspondine: TeL Analvtes Assiened for Ouantita

1.4-Dichlorobenzene-d4 I Naphthalene-d8 I Acenaphthene-dIO

Phenol Nitrobenzene Hexachlorocvclooentadiene

bis(2-Chloroethvllether Isophorone 2.4.6-Tric:hloroohenol

2-Chloroohenol 2-Nitroohneol 2.4.5-Trichloroohneol

1.3-Dichlorobenzene 2.4-Dimethvlohenol 2-Chloronaohthalene

lA-Dichlorobenzene Benzoic acid 2-Nitroaniline

Benzvl Alcohol Bis(2-Chloroethoxv lmethane Dimethvl Phthalate

1.2-Dichlorobenzene 2.4-Dichloroohenol Acenaohthvlene

2-Methvlohenol 1.2,4-Trichlorobenzene 2.4-Dinitrophenol

bis(2-Chloroisooroovl )ether Naohthalene 4-Nitroohenol

4-Methvlohenol 4-Chloroaniline Dibenzofuran

N-nitroso-Di-n-oroovlamine Hexachlorobutadiene 2.4-Dinitrotoluene·

Hexachloroethane 4-Chlor0-3-Methvlohenol 2.6-Dinitrotoluene

2-Fluoroohenol (surr) 2-Methvlnaohthalene Diethvl Phthalate

Phenol-d6 (surr) Nitrobenzene-d5 (surr) 4-Chloroohenvl ohenvl ether

2-Chloroohenol-d4 (surrl 2.6-Dichlorophenol Fluorene

1.2-Dichloroohenol-d4 (surr) a.a-Dimethvl-phenethvlamine 4-Nitroaniline

Aniline 0.0,0-Triethvl phosphorothiomine 2-Fluorobiphenvl (surr)

. Ethvl methanesulfonate 2.5-Dichloroohenol 2.4.6-Tribromo Phenol (surr)

Methvl methanesulfonate Hexachlorooropene I-Chloronaphthalene

2-Picoline p-phenvlenediamine I-Naphthvlamine

N-nitrosomethvlethvlamine Safrole 2-Naohthvlamine

N-Nitrosodiethvlamine 1.2.4,5-Tetrachlorobenzene Pentachlorobenzene

Acetophenone I-MethvInaohthalene 2.3.4.6-Tetra-chloroohenol

3-Methvlohenol I 23 5-Tetrachlorobenzene 2.3.4-Trichloroohenol

N-nitrosomoroholine Isosafrole

N-nitrosoovrrolidine IA-NaphthoQuinone

a-toluidine 1.3-Dinitrobenzene

Indene 3,4-Dichloroohenol

2-Chlorophenol-d4 (surr) 2-Methvl-5-nitroaniline

I 2-Dichlorophenol-d4 (surr) 234.5-Tetraehlorobenzene
4-NitroQuinoline-I-oxide

Phenanthrene-d 10 Chrvsene-d12 Pervlene-d 12

4 6-Dinitro-2-methvlohenol Pvrene Di-n-octvl Phthalate

N-nitrosodiohenvlamine Butvlbenzvl Benzo(b fluoranthene

1,2-Diohenvlhvdrazine 3,3'-Dichlorobenzidine Benzo(k fluoranthene

4-Bromoohenvl Phenvl Ether Benzo(a) anthracene Benzo(a Ipyrene

Hexachlorobenzene Bis(2-cthvlhexvl) Phthalate Indeno( 1.2.3-cd) ovrene

Pentachloroohenol Chrvsene DibenZi a.h)anthracene

Anthracene Terohenvl-d14(surr) Benzo :g,h.i) nvrene

Di-n-butvl Phthalate Benzidine DibenZi a. j)acridine

Fluoranthene o-Dimethvlaminoazobenzene Quinoline

4-Aminobiohenvl 3-Methvlcholanthrene 7.12-Dimethvlbenz(a)anthracene

Diphenvlamine Aramite Hexachlorophene

Pentachloronitrobenzene Chlorobenzilate

Phenacetin Keoone

Pronamide Famphur

Sulfoteo 2-Aectvlaminofluorene

Phorate 3,3'-Dimethvlbenzidine

I 3 5-Trinitrobenzene 6-methvl chrvsene

Diallate
Dimethoate
Disulfoton
2-sec-butvl-4.6-Dinitroohenol

Carbazole
Methvl Parathion
Parathion
Melhanvrilene
lsodrin
Benzidine
Thiophenol

Table 7
Semiv

SWLO, INC. / AATS, INC.
Analysis of Semivolatile Organics by SW846-8270C

•

••

•
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Tabie 8
Semivolatile Calibration Check Compounds (CCC)

SWLO. INC. / AATS. INC.
Analysis of Semivolatile Organics by SW846-8270C

O-Series: SWL-OS-500
Rev. No.: 6.0 - 07/07/00

•
Acenaphthene
1A-Dichlorobenzene
Hexachlorobutadiene
N-Nitroso-Di-n-Pheylamine
Di-n-Octylphthalate

I
Fluoranthene
Benzo'(a)Pyrene

I4-Chloro-3-Methylphenol
I2.4-Dichlorophenol '

" 2-Nitrophenol
Phenol

I
I Pentachlorophenoi

. 2,4,6-Trichlorophenol

Initial calibration 20. 50, 80. 120. and 160ng.

The maximum % RSD for Initial Calibration is 30% for CCC compounds.

Maximum percent difference lor drift) in the continuing calibration is 20% for CCC compounds.

Table 9
Semivolatile System Performance Check Compounds (SPCC)

N-Nitroso-Di-n-Propylamine
Hexachlorocyclopentadiene

2,4-Dinitrophenol
4-Nitrophenol

The Minimum Relative Response Factor/Initial Calibration Average: 0.05, Continuous Calibration: 0.05.
All other compounds must meet a minimum response factor of 0.0 1.

•
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Table 10 .

Target Compound List (TCL) and Contract Required Quantitation Limits (CRQL) and

Practical Quantitation Limits (PQL)•
SWLO, INC. / AATS, INC.
Analysis of Semivolatile Organics by SW846-8270C

O-Series: SWL-OS-500
Rev. No.: 6.0 - 07/07/00

•

j Srmivolatilu

Quantitation limits

CAS Numbrr Wlter Low u2iL • Soil/Srdiment u2iKiJ

! ~
Phenol 108·95·2 10 330

I _ bis(2·Chloroelhyl)elher 111-44-4 10 330

! 3 2-Chlorophenol 95·57-8 10 330

~ 1-3·Dichlorobenzene 541·73·1 10 330

5 IA·Dichlorobenzene 106-46-7 10 330

6 Benzyl alcohol ·100-51-6 10 330

7 1.2-dichlorobenzene 95·50-1 10 330

8 2-Methylphenol 95-48·7 10 330

9 bis(2-Chloroisopropyl)ether 108-60-1 10 330

10 4.Methylphenol 10644·5 10 330

II N-Nitroso-di-n-dipropylamine 621-64-67 10 330

12 Hexachloroethane 67-72·1 10 330

13 Nitrobenzene 98·95·3 10 330

14 Isophorone 78·59-1 10 330

IS 2-Nitrophenol 88·75-5 10 330

16 2.4·Dimethylphenol 105-67-9 10 330

17 Benzoic acid 65·85'() 25 830

18 bis(2-Chloroelhoxy)melhane 111-91·1 10 330

19 2,4-Dichlorophenol 120-83·i 10 330

20 1.204·Trichlorobenzene 120-82-1 10 330

21 Naphthalene 91-20-3 10 330

22 4-Chloroaniline 106-47-8 10 330

23 Hexachlorobutadiene 77-47-4 10 330

24 4-Chloro·3-methylphenol
(para-ehloro-meta-eresol) 59-50·7 10 330

25 2-Methylnaphthalene 91-57-6 10 330

26 Hexachlorocyclopentadiene 77-47-4 10 330

27 2.4,6·Trichlorophenol 88'()6·2 10 330

28 2.4.5·TrichlorophenoI 95·95-4 25 830

29 2-Chloronaphthalene 91·58·7 10 330

30 2-Niuoaniline 88-74-4 25 830

31 Dimethylphthalate 131·11·3 10 330

32 Acenaphthylene 208-96-8 10 330

33 2.6·DinitrolOluene 606-20-2 10 330

34 3-Niuoaniline 99..()9·2 25 830

35 Acenaphthene 83-32-9 10 330

36 2A-Dinitrophenol 51-28-5 25 830

37 4.Niuophenol 100-02·7 25 830

38 Dibenzofuran . ·132-64-9 10 330

39 2A-diniuolOlucne 121·14·2 10 330

40 1.2-Diethylphthalate 84-66-2 10 330

41 4-Chlorophenyl-phenyl ether 7005·72-3 10 330

42 Fluorene 86·73-7 10 330

43 4·Niuoaniline 100-01-6 25 830

44 4,6·Diniuo-2-methylphenol 534-52·1 25 830

45 N·niuosodiphenylamine 86·30-6 10 330

46 4-Bromophenyl-phenyl ether 101·55·3 10 330

47 Hexachlorobenzene 118·74·1 10 330

48 Pentachlorophenol 87-86-5 25 830

49 Phenanthrene 85..()1-8 10 330

50 Anthracene 120-12·7 10 330

51 Di·n-butylphthalate . 84·74·2 10 330

52 Fluoranthenc 20644'() 10 330

53 Pyrene 129"()o"() 10 330

54 Butylbenzylphthalate 85-68·7 10 330

55 3,3'·Dichlorobenzidine 91-94·1 10 330

56 Benzo(a)anthracene 56-55-3 10 330

57 Chrysenc 218..()1·9 10 330

58 bis(2·Ethylhexyl)phthalate 117·81·7 10 330

59 Di-lHlCtylphthalate 1I7-84"() 10 330

60 Benzo(b)t1uoranthene 205·99·2 10 330

61 Benzo(k)t1uoranthene 207"()8-9 10 330

62 Benzo(a)pyrene 50-32-8 10 330

63 Indeno( 1.2,3-cd)pyrene 193·39·5 10 330

64 Dibenz(a,h)anthracene 53·70·3 10 330

65 Benw(2,h,ilocrvlene 191·24·2 10 330

Typist LLR

NOTE:
Medium SoiVSediment
Contract Required
Ouantitation Umits
(CROl) for semivolatile
TCl Compounds are 60
times the individual
Low/SoiVSediment
CROL. Reporting Umits
are from Method.

Specific quantitation
limits are highly matrix
dependent. The
quantitation limits listed
herein re provided for
gUidance and may not
always be achievable.
Ouantitation limits listed
for soil/sediment are
based on wet weight.
The quantitation limits
calculated by the
laboratory for
soiVsediment, calculated
on dry weight basis as
required by the contract,
will be higher.
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SWLO, INC./ AATS, INC.
Analysis of Semivolatile Organics by SW846-8270C

Table 11
Standards Preparation

O-Series: SWL-OS-500
Rev. No.: 6.0 - 07/07/00

•
Conc. Aliquot Total Cone. Volume

Compound (JlglmL) (mL) Vol. (mL) C,lg1mLl used/JlL
Absolute internal Std. Mix 4000 10 40 1000 -
STOCK STANDARD (Restek) 12
Methylene Chloride 880
SV Calibration Mix # I 2000 1200 200 -
SV Calibration Mix #2 2000 1200 200 -
SV Calibration Mix #3 2000 1200 200 -
SV Calibration Mix #4 2000 1200 200 -
SV Calibration Mix #5 2000 1200 200 -
SV Calibration Mix #7 2000 1200 200 -
Benzidines Mn (nsi) 2000 1200 200 -
Benzoic Acid (nsi) 5000 480 200 -
Acid Surr. Mix 7500 320 200 -
B-N Surr. Mix 5000 480 200 -
Pyridine 10000 240 200 -
Aniline 10000 240 200 -
1,2,4,5-Tetrachlorobenzene 10000 240 200 -
2,3,4,6-Tetrachlorophenol 10000 240 200 -
I-methylnaphthalene 10000 240 200 -
Azo Benzene 10000 240 200 -
Stock Std. 200 150 10 -
IS mix (SSTD020) 1000 60 3 20 -
Stock Std. 200 750 25 -
[S mix (SSTD050) 1000 120 6 20 -
Stock Std. 200 1200 40 -
[S mix (SSTD080) 1000 120 6 20 -
Stock Std. 200 900 60 -
[S mix (SSTDI20) 1000 60 3 20 -
Stock Std. 200 1200 80 -
IS mix (SSTDI60) 1000 60 3 20 -

•

These standards are verified with EPA standards regularly. Every time a standard is made, it is recorded
in the current standardS logbook, and follows protocol for expirations as provided in SOP SWL-OS-309,
"Guide To Semivolatile GC/MS Standard Log".

•
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•
SWLO. INC. / AATS. INC.
Analysis of Semivolatile Organics by SW846-8270C

Table 12
Individual Compound Stock Standards Prep

O-Series: SWL-OS-500
Rev. No.: 6.0 - 07/07/00

•

•

Compound Concentration Aliquot Total Volume Final Concentration
Pyridine NEAT O.lg 10mL 10.000uglmL
Aniline NEAT O.lg 10mL 10.000uglmL
1.2.4.5-Tetrachlorobenzene NEAT O.lg 10mL 10.000uglmL
2.3.4.6-Tetrachlorophenol NEAT O.lg 10mL 10.000ug/mL
I-Methylnaphthalene NEAT O.lg 10mL 10.000ug/mL
Azobenzene NEAT O.lg 10mL 10.000ug/mL

Table 13
DFTPP Solution Prep

Compound Concentration Aliquot Total Volume Concentration
uelmL inL mL uelmL

DFTPP Solution 2500 0.10 10 25
(Protocol)
Phenanthrene-d10 2000 0.125 25
Methvlene Chloride 9.775

• DFTPP Solution from Protocol contains 4,4-DDT, Benzidine and Pentachlorophenol along
with DFTPP, each at 2500ug/mL.
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SWLO, INC. I AATS, INC.
Analysis of Semivolatile Organics by SW846-8270C

Table 14
Calculations

Response Factor and Concentration Calculation

(Ax) (CiS) (Ax) (Cis)

O-Series: SWL-OS-500
Rev. No.: 6.0 - 07107100

RF = ---- and conCRF = or conclR =---
M

Surrogate Recovery:

Where:
Ax = Area of characteristic ion for the measured compound

As =Area of the characteristic ion for the specified internal standard

CiS = Concentration of the internal standard (ng/uL) .

CRF = Concentration of the measured compound (ng/uL) using the average response factor

RF = Average of Five Initial RF's for a compound .

ClR =Concentration of the measured compound (ng/uL) using Linear Regression

Qd
%Surrogate Recovery =- x 100%

Qa

Where:
Qd = Quantity determined by analysis
Qa = Quantity added to sample

SA

Matrix Spike recovery and RPD:

(SSR - SR)
Matrix Spike Recovery =

Where:
SSR = Spike Sample Result

SR = Sample Result
SA = Spike Added .

x 100
. (MSR - MSDR)

Matrix Spike RPD = x 100
(112) (MSR + MSDR)

LCS Spike Recovery =
Laboratory Control Spike (LCS) Recovery:

(SSR - SR)

SA

Where:
SSR =Spiked Sample Result

SR =Sample Result
SA = S ike Added

x 100

Calibration Calculations:

SO
%RSD = x 100%

RF

Where:
SO =Standard Deviation

RF = Average of Five Initial RF's for
compound

RSD = Relative Standard Deviation

Typist LLR

(C, - Cd
%Drift = x 100

C,

Where:
C, =Calibration Check Compound Standard Concentration

Cc = Measured concentration using selected quantitation
method

Pqe190f41
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DATA REVIEW SHEET
SWOKlAATS

ref. SWLoOS0303

ANALYSTBEYJEW

EPISODE _

M$..~OQE, _

.....

PATABEVIEW

____False Positives deleled form system

_~_LSC edited
____Holding nmes mel for extractlon_ analysls_

____ArrI DDutions or Be-analysls checked against original sample
___LCS I LeSD pass

____MS I MSD pass and malches original non-spiked sample
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Rev. No.: 6.0 - 07107100

INSTRUMENT _
~YST _

_.•

•

DIle~-I_

Dale~--l_

Date ---l---l_

InIlIaJ Data Review by _
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SWLO. INC./ AATS, INC.
Analysis ofSemivolatile Organics by SW846-8270C

•
•..

O-Series: SWL-OS-SOO
Rev. No.: 6.0 - 07107100

NON-CONFORMANCE REPORT QA DEPT.

SWLoGA.105 GA·105-NCR.f SWL Rev. No.:, _

___... ....'.D.eP.a.n.m.e.DI.:----- L
8.2.1.2 DESCRIPTION OF NON-CONFORMANCE

Initiated By:

Section Supervisor:

Date of Occurrence:

Description ofEvent:

Date:

Date:

•
System and/or Episode of Samples Affected (ClientITest codcIMatrix ifapplicable):

8.2.1.3 CAUSE

Description:

SIGNATURE:
Section Supervisor:

8.2.1.3 AcrION TO BE TAKEN

Date:

Re-preparationl Re-extraetion Required (Yesl No)7 Date Needed:

Within hold time: (YeslNo)1 Sample Receipt Date (if applicable):

Description (with dates):

SOUTHWEST lABORATORY OF OKlAHOMA, tNC.

1700 W. ALBANY. BROKEN ARROW. OK 74012 -oFFICE (918) 251·2858 .FAX (91')~1-259i

•
Typist: LLR

SIGNATURE:
Completion Date: Section Supervisor:

Attachment 3
Non-Con.formance Report
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SWLO, INC. I AATS, INC.

Analysis of Semivolatile Organics by SW846-8270C
.- e:

O-Series: SWL-OS-SOO

Rev. No.: 6.0 - 07107100

•••••

•

EXTRACT RECEIPT LOG SE~IVOLAnLE CC/MS

II
LABORATORY

tv
.

~·I
..

!EXTRACTlON :1SWOK/MTS CHEMIST

DAlE TIME SAMPLE 10 CUENTIO INmALS COIN"'"

,

S6UTHWEST LABORATORY OF OKLAHOMA, IN·c. • AMERICAN ANALYTICAL &TECHNICAL SERVICES, INC.

"DDW.~. 8comfAaow,~ '4012. Orna (918) 251.2858. FAIt (918) 251-2599 1~1UOlI.
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I I I I I I SAMPLE AMOUNT I DIL I IS" ISURILINI
ITIME IINITI CLIENT"SAMPLE tD I LAB tD I FILE IDIWT/VI EXT I INJI FACTIAREAIRECICHKI COHHENT I
�-----�----�--------~---------I-----------I--------I----1-----1----1-----1----1---1---1-----------------1
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-----1----1------------------1-----------1--------1----I-----I----I-----I----I---I---I~----------------I

IJ:27IAEN 155T0020 15STD020 IF0012008 I N/AI N/A I 2ULI 11 N/AIN/AIN/AI,/. 1
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-----1----1------------------1-----------1--------1----1-----1----1-----1----1---1---1-----------------1
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1-----1----1------------------1-----------1--------1----1-----1----1-----1----1---1---1-----------------1
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1-----1----1------------------1-----------1--------1----1-----1----1-----1----1---1---1-----------------1
115:J91AEN 15BLK IBL0118HD IF0012012 110001 IMLI 2ULI 11;. I I '" I / " I
I-----I----I------------------I--------~--I--------I----I-----I----I-----I----I-~-I---I-----------------I
116:121AEN ILCS ILC0118HD IF001201JIlOOOI lMLI 2ULI 11 I I ,/ I ", I I
I-----I----I--------------~---I-----------I--------I----I-----I----I-----I----I---I---I~---------------I"
116:44IAEN ILC5D ILD0118ND IF0012014110001 IMLI 2ULI 11 I I II / 1/ I
I-----I~---I------------------I-----------I--------I----I-----I----I-----I----I~--I---I-----------------I

M5CODE : MS599

Boot : 05-J02-RUN-F9 Page: 2

NA=Not Available N/A=Not Applicable ~Failed
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SWLO, INC. 1AATS, INC.
Analysis of SemivolatiJe Organics by SW846-8270C

FORM I

BACK-UP BLANK USAGE FORM

O-Series: SWL-OS-SOO'
Rev. No.: 6.0 - 07107/00

•
-

When a back-up blank is used this form must be completed. The signed original must be: retai=l
with the origiDal data and a copy given to the depanmeDt supervisor.

ReasON for Back-up Blank Usage: ( Check all that apply)

_SUIIOgates Failed: _ Acid Smrogates _ BaseJNeuual S~gates

Primm)' Bialik10: BL. _

Pzimazy BIaDkData fill m:, _

Back-up Bialik 10: BB, _

Back-up Blank Data file ID:, _

Matrix: Watr:t SoU Other, _

Date Analyzed:, _

ADal,YSt;:- _

Supervisor:, _

Date Analyzecl: _

Pass or Fail (circle one)

Analyses Code: MS, _

GC. _

•
_Jntema1 Standards Failed: _Out High

TypiltLLR

_EmactLost: _VIII BrakeD _Extract Spilled _~ (e:xpIliD)

Samples Afliw.....eet...edouo· _

If'bodl blaDb un.DOlI: Remedi'l orCoDecdw (circle ODe) AcdoD Taba:. _

Attachment 12
Back-up Blank Usage Form. .
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SWLO. INC. / AATS, INC.
Volatile Data Review

.'1.0 SCOPE AND APPLICATION

O-Series: SWL-OV-I03'
Rev. No.: 5.0 - 10/06/00

1.1 The purpose of this standard operating procedure is to provide guidelines for volatile data
review. It will provide specific instructions to ensure the review process is performed
with consistency.

1.2 Data review may inciude. but is not limited to. reviewing instrument calibrations and raw
data, reviewing sample report forms, downloading data into the Volatile Departmentai
Database, and verifying files within this database.

1.3 The Volatile Section Supervisor or Volatile Data Reviewer will be responsible for the
final data review within the Volatile Department. All Volatile GCIMS Analysts are
responsible for initial review of the calibrations and raw data in which they generate.
Volatile Data Clerks are responsible for initial review of all forms and diskenes generated
for client reports within the Volatile Department (i.e.: CLP forms, Data Package forms.
and EPA diskenes).

2.0 METHOD SUMMARY

Not applicable.

.,3.0

4.0

HEALTH AND SAFETY

Not applicable.

SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

Not applicable.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

Not applicable.

6.0 EQUIPMENT/APPARATUS

6.1 Volatile Departmental Database (DDB)

6.2 Enviroquant Chemstation, G17QlAA Version A.Q3.QQ.

7.0 REAGENTS

Not applicable.

• 8.0 PROCEDURE

8.1 Calibration Review

Typist LLR Page 1 of 12



SWLO, INC. / AATS, INC.
Volatile Data Review

O-Series: SWL-OV-103
Rev. No.: 5.0 - 10/06/00

8.1.1- Each analyst performs a daily insU'UIDent calibration-before an.y samples are
analyzed. These calibrations are immediately turned into the Volatile Section -.
Supervisor or Data Reviewer for verification the calibration is acceptable. Both
the analyst (during an initial review) and the SupervisorlData Reviewer (during a
final review) perform the following steps:

8.1.1.1

8.1.1.2

BFB-Bromofluorobenzene

• Initial and date the top right-hand corner of the BFB
chromatogram.

• Review the rune ratios to verify all meet criteria. Any ratios
outside limits will be flagged.

Standard Calibration

• Initial and date the top right-hand corner of the Standard(s)
chromatogram.

• Review the Initial Calibration Repon. Continuing Calibration
Report, or Calibration Verification Repon to verify all response
factors meet specifications (ie: RRF, %RSD, % Difference, %
Drift, Linear Regression Coefficients.)

• Check the Initial Calibration Date and Method ID to verify •
calibration information was updated properly.

• Check the chromatogram(s) to ensure no carryover exists that
could affect the response of one or more compounds.

• Check the retention times to verify no compounds are coeluting.
Below are some common checkpoints and the order they elute .
from left to right:

1. Vinyl Acetate and 2-Butanone

2. Tetrachloroethene and Dibromochloromethane

3. Ethylbenzene, m,p-Xylene, and o-Xylene

4. 1,3-Dichlorobenzene, lA-Dichlorobenzene, and 1,2
Dichlorobenzene

Typist LLR

5. tert-Butylbenzene, sec-Butylbenzene, and N-Butylbenzene

6. 1,2,4-Trichlorobenzene and l,2,3-Trichlorobenzene

7. l,3,5-Trimethylbenzene and l,2,4-Trimethylbenzene

8. 2-Chlorotoluene and 4-Chlorotoluene

• Verify all manual integrations have been submitted, initialed, and
. dated.
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- 8.1.1.3 Method Blank

SWLO. INC. / AATS. INC.
Volatile Data Review

•

•

•
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O-Series: SWL-OV-I03
Rev. No.: 5.0 - 10/06/00

• Initial and date the top right hand comer of the chromatoeram of
. -

the Method Blank.
. .

• Review the chromatogram to make sure it is free of
caayovedcon~nation.

.• Check the quant reponand delete any "False Positives" by
drawing a line through the compound and labeling the line with
"FP". Stamp the quant r~pon at the bottom with the "False
Positive" stamp and initial and date. Also, pull the spectrum out
corresponding to the False Positive.

• Verify the method blank used the proper calibration file, which is
listed, on the quant report page under "ICAL Patl1."

8.1.1.4 Laboratory Control SpikelDuplicate (LCSILCSD)

• Initial and date the top right-hand comer of the chromatogram of
both the LCS and/or LCSD.

• Review the quant report and check retention times for coelution of
compounds.

• Verify the proper compounds were spiked in the LCSILCSD .
analyses.

• Check the Spike Recovery Report noting any compounds outside
.recovery limits. These recovery limits are advisory, but since
they are internal QC limits set forth by our laboratory, every effort
should be made to meet these limits.

8.1.2 If any of the above items do not meet criteria, the analyst must perform corrective
action. If any samples were analyzed under a defective calibration, they must be
reprocessed. reanalyzed, or the deficiency must be noted by the SupervisorlData
Reviewer in the Case Narrative.

8.1.3 C~ibrations and their corresponding samples denote a "batch". They are
downloaded to the Volatile Departmental Database following the instructions in
Section 8.6 after the complete batch has been processed. An Injection Log
(Attachment 1) displaying pertinent information about the batch is printed at this
time and reviewed..

8.1.4 This Injection Log is attached to the front of the original calibration, and
submitted to the Volatile Data Clerk for copying and filing. The tune, calibration,
method blank, LCS, and LCSD are downloaded into the Volatile Departmental
Database upon completion of processing.
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8.2

O-Series: SWL-OV-103
Rev. No.: 5.,0 - 10/06/00

Analyst Review

8.2.1 After the instrument calibration is perfonned and deemed acceptable. sample
analysis may begin. Each analyst reviews the following parameters for every
analysis perfonned.

•
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8.2.1.1

8.2.1.2

8.2.1.3

8.2.1.4

8.2.1.5

8.2.1.6

8.2.1.7

Internal Standard (1.8.) Areas and Retenrion Times: Check the 1.S.
Check Repon to make sure Internal Standards are within the
method's specified limits. Take appropriate action when necessary.
Also, verify the correct areas from the calibration standard were,
updated into the appropriate. method.

Surrogate Recoveries: Check the Surrogate Recovery Repon for
flags showing surrogates outside specified QC Limits. Take
appropriate action when necessary.

Target Compounds: Check the quant repon for positive target
compound hits that may be above the linear range and require a
dilution. If a compound is detected above the linear range, detennine
what level of dilution is required. In addition. monitor the sample
analyzed immediately after the contaminated sample for all target
compounds that were above the linear range. The sample must not
contain a concentration above the Quantitation Limit to be acceptable~

otherwise it must be reanalyzed. If the sample immediately following
, the contaminated sample does contain those target compounds above
the Quantitation Limit, the next sample must be monitored for the
same criteria, and so on.

Enviroquant Review: Step through each target compound, checking
for proper integration and isomeric compound separation. Delete any
obvious false positives. If there is any question or doubt concerning
false positives, leave for review.

Sample Information: While in Qedit or by reviewing the hardcopy of
the quant report, review the following parameters:

• Compound Sublist: Refer to Episode Sheet for correct sublist

• Sample: CLIENTID·SWLOID

• Misc. Info Line: ·CLIENT·DILUTION STRING

When review is complete and sample info has been edited, generate
the appropriate reports.

Assemble the data in the following order and submit to the Data
Clerks:

I. Episode Sheet

2. Sample Report (if Standard Tabular or if preliminary data is
required.) ,

'Page4ofl2
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O-Series: SWL-OV-103
Rev. No.: 5.0 - 10/06/00

3. Chromatogram

4. Quant Report

5. Manual Integrations (if any), initialed and dated

6. Mass Spectral Data for each positive target compound hit (with

_reference spectra

7. Tentatively Identified Compound Spectra

8. Internal Standard Area and RT Summary

9. Surrogate Spike Recovery Report

10. Reanalysis (when applicable)

11. Extra Data

8.3 Initial Review of Data

Initial and date the top right-hand comer of the chromatogram of the sample to be

reviewed.

Follow step 8.2.1.3 ofAnalyst Review, checking all positive target hits for false

positives and false negatives and need for dilutions.

Follow the steps contained in 8.1.1.3 for labeling False Positives.

Make sure all appropriate actions were taken for samples not meeting QC

Requirements. For example:

• Sample reanalyzed if surrogate(s) are outside Surrogate Recovery Limits

• Sample reanalyzed ifinternal Standard(s) are outside QC Area or Retention

Time Limits

8.3.1

8.3.2

•• 8.3.3

8.3.4

•

• Sample analyzed at a dilution when target analytes are above the linear range

• Sample reanalyzed if original sample was injected outside calibration clock

8.3.5 Review all TICs and edit their identification under "Edit LSC Results."

8.3.6 Glance through Extra Data and verify any reanalyses correspond to the original,

and that everything in Extra Data is actually unreportable data.

8.3.7 If there are any discrepancies or mistakes in the data, return the case to the analyst

for correction and explain the problem.

8.3.8 If data is to be reported in a Standard Tabular Report format, proceed with

Section 8.4. If data is to be reported as a Data Package, return package to Data

Clerks for forms generation and review fmal data package with forms as per

Section 8.5. . .

Typist LLR
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8.4.1 After files are reviewed and edited. make any corrections to the sample. print out
a clp.rp report and attach to the front report.

8.4.2 Upload all sample files to the Volatile Departmental Database. following the steps
in Section 8.6

8.4.3 Verify the samples uploaded correctly with the proper te'st code by reviewing their
"Sample Status" on the Intranet. '

8.4.4 Submit a Case Narrative describing analysis methods. QC, Sample Information.
and any problems incurred. Place the narrative on the front of the samples.

8.5 Final ReviewNerification of Data Packages and CLP Packages

8.5.1 Pull pH log to front of package to be placed directly behind the Case Narrative
(Data Package Format-Attachment 4) or (CLP Format-Attachment 5).

SWLO. INC./ AATS, INC.
VolatHe Data Review

8.4 Final-ReviewNerification of Standard Tabular Report Data

O-Series: SWL-OV-103
Rev. No.: 5.0 - 10/06/00

•

8.5.2 Check Episode Sheet to verify the correct forms were generated.

8.5.3 Verify "Heated Purge" is correct on all forms. May be correct on Form V, but not
on Form VIII.

8.5.4 Verify the Sample Form I contains the correct compound list and that is contains
the same number of target compounds hits as the quantitation report.

8.5.5 Check the Initial Calibration and Continuing Calibration (or Calibration
Verification) to verify the calibration levels are correct on the forms.

8.5.6 Verify the Initial Calibration and Continuing Calibration (or Calibration
Verification) Forms contain the correct date and times for the Initial Calibration.

8.5.7 Check to make sure the raw data for all BFB tune analyses are present.

8.5.8 Prepare the Case Narrative including the items listed below:

1. Note Client, SDG, # of samples (excluding MSIMSD) submitted, and the
method used during analysis.

2. Note Surrogate Recoveries, specifically listing any samples with recoveries
outside QC Limits.

3. Note Matrix SpikelMatrix Spike Duplicate (MSIMSD) and Laboratory
Control SpikelLaboratory Control Spike Duplicate (LCSILCSD), specifically
commenting on the number of compounds outside QC Limits.

4. Note Internal Standard Area Recoveries, specifically listing any samples with
recoveries outside QC Limits.

•
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5. Note Method Blank, Instrument Blank, Storage Blank, and Holding Blank .'
information, specifically commenting on any contamination.

6. Note any other general inf.onnation including dilutions, matrix problems, etc.
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SWLO. INC. I AATS. INC.
VolatHe Data Review

O-Series: SWL-OV-I03
Rev. No.: 5.0 - 10/06/00

8.6

8.5.9- Verify all samples uploaded correctly to the database during fonns generation.

Uploading Files to Departmental Database for Calibration QC and Standard Tabular
Reports.

8.6.1 All standard tabular report samples and calibrations are uploaded through LIMS
to the Volatile Departmental Database (DDB). They are uploaded in the
following manner:

• In Enviroquant. click on "Report."

• Click on "Upload Files to Database.·~

• Select the data file(s) to be uploaded.

• 'Click on "Process."

•

• A pop-up box will appear requesting LIMS ID and password. A message will
then appear in the green line stating whether the upload was complete.

8.7 Uploading Files to Departtnental Database for Data Packages

All samples contained in a data package are uploaded to the LIMS during Forms
Generation. After the forms are reviewed, they are uploaded in the following manner:

• In the GCIMS Forms Generation Program, click on "Forms."

• Click on "Upload Files to LIMS."

• Enter the sample(s)' test code.

• A pop-up box will appear requesting LIMS ID and Password.
A message will then appear in the green line indicating whether the upload was
complete.

8.8 After files have been uploaded, verify all information is in the database. This information
may be checked in the following manner:

• Click on the Intranet

• Click on "LIMS Status"

• Click on "Enter"

• Click on Sample Status

• Click on "By Sample ID"

• Enter the SWLO Episode and click on "Query"

• Click on SWLO Sample ID

• Click on applicable test code
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SWLO, INC./ AATS, INC.
Volatile Data Review

• Glick on SWLO Sample ID to check results

• Click on batch ID to verify all applicable QC is uploaded

O-Series: SWL-OV-I03
Rev. No.: 5.0 - 10/06/00

•
• Review the Dept. Analyses to verify the samples were uploaded with the proper test

code.

9.0 CALCULATIONS

Not applicable.

10.0 QUALITY ASSURANCE/QUALITY CONTROL

Not applicable.

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

Not applicable.

12.0 METHOD PERFORMANCE

Not applicable.

'3.0 REFERENCES •Not applicable.

14.0 DEFINITIONS

14.1 Tenninology

DDB: Volatile Departmental Database: Repository for the storage of

volatile data, verification of data, and subsequent sample reporting.

Case Narrative: Portion of the data package that includes sample episode or SDO

. information, and descriptive documentation of any problems

encountered in analyzing or processing

Typist LLR

SOP: Standard Operating Procedure: Written narratives that describe

systematic instructions and procedures specific to the laboratory.

Injection Log: Summary ofinstrument sample batches printed from Enviroquant.

Summary includes file name, sample name, sample wtIvol., date

and time of analysis.

Batch: Daily analytical sequence consisting of the daily tune, calibration,

method blank, QC spikes, and samples analyzed within a 12-hour

time clock.

Plge8or12
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•
O-Series: SWL-OV-I03
Rev. No.: 5.0 - 10/06/00

-
Extra Data: Data classified as non-reportable. but stored b¥- the. laboratory with

the pertinent episode information for reference purposes.

Episode Sheet: .Information generated in Sample Receiving as samples are logged
into the LIMS. Sheet is specific to each set of samples and
contains, ata minimum, the chent. Project. Client ID. SWLO ID.
Date Received, Test Required and Number of Containers.

Standard Tabular Repon: Type of data package repon generated by the Reponing
Depanment from information.

14.2 Acronyms

.CLP Contract Laboratory Program

LCSILCSD ..: Laboratory Control SamplelLaboratory Control Sample Duplicate

LIMS Laboratory Information Management System

RT Retention Time

MSIMSD ; Matrix SpikelMatrix Spike Duplicate

TIC Tentatively Identified Compound

•·..·5.0 ATTACHMENTS

15.1 Attachment 1: Injection Log

15.2 Attachment 2: Case Narrative (Data Package Format)

15.3 Attachment 3: Case Narrative (CLP Format)

•
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SWLO, INC. I AATS, INC.
Volatile Data Review

Directory: v:lhpchem\k'data\k_1004

ATIACHMENT 1
Injection Log

(Example Only)

Injection Log

O-Series: SWL-OV-103
Rev. No.: 5.0 -10/06/00

•
Line Vial FileName Multiplier 5ampleName Mise info Injected

1 99 k33621.d 1. BFB -BFB "'2·116-9-A -1UL 40ctOO 11:47

2 1 k33622.d 1. VSl'D010 "VSTD010 "'2-11C-9-A ~5ML 4 Oct 00 11:54

3 2 k33623.d 1. VBLK -K001004A ~5ML 4 Oct 00 12:44

4 3 k33624.d 1. LCS ~CS "'2-132·9-A . ~5ML 4 Oct 00 13:11

5 4 k33625.d 1. Lcse -Lcse "'2-132-9-A ~5ML 40ctOO 13:38

6 5 k33626.d 1. ETl-R1E~1~700MS -44515.13MS"TETRACO "'25ML 4 OCt 00 14:06

7 6 k33627.d 1. ETI-R1E~1~7OOMse -44515.14Mse
"TETRACO "'25ML 4 OCt 00 14:33

8 7 k33628.d 1. ETI-R1E-S.()1~7oo -44515.10 "TETRACO "'25ML 4 Oct 00 15:00

9 11 k33629.d 1. ETI-R1C-S.Q1.Q927oo -44515.01 "TETRACO -12.5M1I25ML 4OdOO 15:28

10 12 k33630.d 1. ETl-R1C-S.Q2~700 -44515.02 "TETRACO -10M1I25ML 40ctOO 15:55

11 13 k33631.d 1. ETl-R1()..S.()3.()92700 -44515.03 "TETRACO -10M1I25ML 4OdOO 16:22

12 18 k33632.d 1. ETl-R11~1.Q92700 -44515.04 "TETRACO -12.5M1I25ML 4 OCt 00 16:50

13 1 k33633.d 1. Lcse ~cse "'2·132·9-A ~5ML 4 Oct 00 17:17

14 19 k33634.d 1. ETI-R11-5.Q2.Q927oo -44515.05 "TETRACO -12.5M1I25ML 4 OdOO 17:45

15 20 k33635.d 1. ETI-R11-S.Q3.Q927oo -44515.06 "TETRACO -12.5M1I25ML 40ctOO 18:12

16 21 k33636.d 1. ETI-R12~1.()927oo -44515.07 "TETRACO "'25ML 4 Oct 00 18:39

17 22 k33637.d 1. ETI-R13-S'()1~7oo -44515.08 "TETRACO "'25ML 4 Oct 00 19:06

18 11 k33638.d 1. ETl-R1~1.()92700 -44515.09 "TETRACO "'25ML 4 Oct 00 19:34

19 12 k33639.d 1. ETl-R1C-T.()1~700 -44515.11 l"'J'ETRACO "'25ML 4 OdOO 20;01

20 13 k33640.d 1. ET1-R1C-F.()1.Q92700 -44515.12 "TETRACO "'25ML 4 Oct 00 20:28

21 11 k33641.d 1. 002 sw -44470.02 -saMC "'25ML 4OdOO 20:55

22 12 k33642.d 1. 003 sw -44470.03 -saMC "'25ML 4 OCt 00 21:23

23 13 k33643.d 1. 004 SW -44470.04 -saMC "'25ML 4 Oct 00 21:50

24 14 k33644.d 1. TB TB -44470.05 -saMC "'25ML 4 Oct 00 22;17

25 15 k33645.d 1. ET1-R12~1~700 -44515.07 "TETRACO "'25ML 4 OCt 00 22:44

•
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O-Series: SWL-OV-103
Rev. No.: 5.0 - 10/06/00

••••

•

AITACHMENT 2
Case Narrative Form (Data Package Format)

(Example Only)

Case Narrative Form (Data Package Format),
Ref: SWL-OV-I03

SOUTHW£ST LA.OItATORY OF OKLAHOMA
1700 west Albany. Suit. A
arok... Anaw. OK 7~12

""2.51-2858

SDG NARRATIVE

August 25. 1999

CUENT:

SCGNo.:

yOLADLE! fRAcnON

Seven soil samples and one water sample were submitted for Volatile Organic Analysis. The
samples were analyZ.ed by GC/MS fOUowing the SW846-82~Statement of Wont.

No major problems occurred during the anatvses of these samples.

BlankS: . No problems.

Surrogates: No problems.

Laboratory Control Spikes: LCS1. LCSC1. LCS2 and LCS02 each contained one compound outside
QC recovery limits. LCS3 and LCS03 each contained two compounds outside QC recovery limits.
No reanatyses were performed.

Internal Standards: No problems.

•
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HarTy M. Borg
Organic Program Manager

August 25.1999
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SWLO, INC. 1AATS. INC.
Volatile Data Review

CONTltACTNO.:

CASE NO.:

SAMPLE NOS.:

SooNO.:

VOLATILE fRACTION

ATTACHMENT 3
Case Narrative Form (CLP Format)

Example Only

1700 Wat Albaa". Sllita A I BrakeD Arrow. OK 74012
911-251·1151I

SPa NARRATIVE
AupIIl25.I999

O-Series: SWL-OV-103
Rev. No.: 5.0 - 10/06/00

•

--'-.

NiDcteaIlOiI umplcl UId one _ AIftl)Ie wen lIIbmitred for Volatile Organic Analysis. The _pies were analyzed by
GCIMS foUoWing me OLM03.2 CLP Swemau of Work.

AItIlraaID columDa lIICd for me analysis of volatile -1IOUftlIs by Metbod OLM03.2 are lhe Restek XTI·5 (bonded 5%
pbllDyl-95% dimetbyl polysilolllDe). 301n. 0.25mm 10. hllD film lhiclalesl (llestelt II 12253) and Ule PB624. 75m. 0.53mmID
Mepbore, 3um film lIIickD.ess (J8l:W m·1374).

An ahenWe InqIlIICd for lhe aaalysis of volatile compllWldJ by metbod OLM03.2 is lhe Vocartl3ooo (Carilopack
BICarboxeu 1000 8l: 1001; Te1aIw 112·1066).

1be foUowiD& umpla in Ibis SDG (labeled willi aD MRE; _ COIIIidered billable aince ranalysis wu perfonned CO verify
~ IUIId8rd__criea:

The foUowiD& AIftl)IcI in Ibis SDG (labeled with aD MRE; _ COIIIidenld billable aince ranalysis __ performed CO verifY

sumIpIO 1'CCOYCries:.

The foUowiD& umplca in thia SDG (labeled with. MPL, In COIIIidered billable aiDce lhae _pia were diIuIed CO brmg
...aaaiyla wiIIIiD the linear nDg1l:

No major problcms CICCIIned cIuriDg the InaIyaes of lbeae umples.

BJaab: No problellla.

SUI1'lIpICI: No problems.

MlIIrix Spikes: No problema.

J~S~ No problema.

N01E: AU IDaIllW iDlqnIioaa in dIia cIaJa packap flll' GCIMS VolaIiIa bave been performed for one of the following
~:

L o.aa~ miaaed peak durin. acquiaiIiaIl.
b. o.aa~ imJIroperIy inIqnIed peak.

If_~ In-mod m iIUi-.~PHdiia IIIDCIii&id onllii pip~ tIiiI SIXi aarnIivc.

I eatif'y IMl thia cIaJa~ is. in COlIqIIiaDce wiIh the _ IIId condiIioIIa of !he COftlnCt. boCb 1I:CbDicaIJy UId for
COlIql1clalaa. for oaber I1IID the COIIditiclIIS detailed above. R.eleue of the cIaJa conlaiDed in this budcopy cIaJa package UId
in 1be~Ie cIaJa aubmiUed on fJowy diskette bu bcclllUIborized by the LabonlOry Manager. or bis designee.
u -uIed by the foUowing aignaUIre.

•
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Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

1.0

O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01/98

SCOPE AND APPLICATION

1.1 The purpose of this standard operating procedure is to provide guidelines for data
preparation performed by the Volatile Department Data Clerks. It Will provide specific
instructions related to the ass~mbly and completion of standard tabular reports and data
packages.

•
2.0 RESPONSmILITIES

2.1 Volatile Sample Log-In

2.2 Episode Worksheet Distribution to Analysts

2.3 Removal of Completed Samples From Lllv1S

2.4 Calibrations

2.4.1 Copying

2.4.2 Filing

2.5 Data Package Assembly

2.6

2.7

Data Package Submittal for Initial Review

Processing ofGCIMS Data Packages •
2.8 Processing of GC Volatile Data Packages

2.9 Error Correction .

2.10 Generation of Sample Holding Time Report

3.0 EQUIPMENT

3.1 PC: Gateway 2000: 486/100 or equivalent

3.2 LIMS

3.3 Enviroquant

3.4 Target 3.0 or Equivalent

3.5 Envision Forms Generation Software 3.0 or Equivalent

3.6 Ingres 6.3/02P

3.7 Unix A.09.01
\ •3.8 MOSAIC Intranet
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Southwest Laboratorv of Oklahoma. Inc.
Title: Volatile Data Clerks .

O-Series: S\VL-OV-I06
Rev. No.: 1.0-09/01/98

4.0 PRECAUTIONS-N/A

•

'.

5.0 PROCEDURE

5.1 Sample Episode Log-In & Distribution

5.1.1 Pick up episode worksheets (See Attachment 1) from Sample & Receiving every
morning from VOA tray outside Sample & Receiving. Samples must be logged in
every morning, except Saturday and Sunday.

5.1.2 Print out the Department Test Status Report which is a list from LIMS of all
samples received on previous day, or in the case of a weekend for Friday through
Sunday (See Attachment 2). Compare to the episode worksheets received from
Sample & Receiving, verifying receipt of all worksheets. Also, print ClientlProject
Status Reports (individual summary sheets of the episodes). Print these sheets in
the following manner: .

5.1.2.1 At the LIMS PC, log onto the LIMS system

5.1.2.2 Select "Worksheet Options".

5~1.2.3 Select "Department/Test Status" and fill in the following fields: Start
Date: 07/23/98. End Date: 07/23/98, Sample Status: 4. Matrix: 4,
Report Type:!2 Dept..' MS. Sort by: S.

5.1.2.4 Select "Printer" by pressing.~ntl-B simultaneously and highlighting
"volab" on the list of printers: Hit FlO twice to change printer
destination.

5.1.2.5 Print list of all samples received previous day by Hitting FlO twice

5.1.2.6 Escape out of the "DepartmentlTest Status" page to "Worksheet
Options" and select "ClientlProject Status Report".

5.1.2,;7 In "ClientlProject Status Report", fill in the following fields: Client:_,
Start Date: 07/23/98. End Date: 07/23/98, Matrix:__, and Report
Type: T, then fill in test code when prompted. One report for each matrix
must be printed. (See Attachments 3 & 4) .

5.1.2.8 Print reports in same manner as other reports above.

5.1.3 Attach "Client/Project Status Reports" to episode worksheets and note the
following items. at the top of the page:

• CLP or Non-CLP (According to the Analytical Request Form [ARF] attached
to the back of each episode. (See Attachment 5)

• Name of Analyst responsible for analyzing that episode.

• Holding Date'(using date-stamp)
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• Turnaround Time (TAT)

If samples are Rapid (less than a 21 day TAT episode), stamp the bottom of the
ClientIProject Status Report with the green ink stamp infonning them to submit
the episode and its corresponding calibration directly to the Data Reviewer.

5.1.4 . Enter episode(s) into "VOA SAMPLE LOG FORM' (See Attachment 6). Enter
the Date Samples Received, Test Codes, Episode Number, Client, Project, Matrix,
(Soils and Waters must be entered on separate lines.), Number of Samples,
Analyst, TAT, and CLP vs. Non-CLP: The"Analysts' Initial" field will be filled in .
by the analyst when they accept ownership of assigned worksheets.

Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01/98

•

5.2

5.1.5 Prepare a Client Label which includes Client Name, Episode Number, Matrix(s) of
Samples, Actual Date Due, SDG (Sample Delivery Group), and Test Code. Place.
label on shelf according to episode number.

5.1.6 Fill out calendar according to Due Date. Write Non-CLP Client and SDG number
on the calendar 2 days before it's due. Add CLP cases to the calendar as Sample
SDG Reports (Se.e Attachments 7A &7B) are received from BNA's.

5.1.7 Distribute episode worksheets assigned to analysts and have each analyst sign the
VOA Sample Log Form Book, verifying they received all episodes assigned to
them.

Removing Completed Samples OffLIMS

5.2.1 When episodes are analyzed and returned to the Data Clerks by the Analysts, the
samples need to be removed from the LIMS and logged back in the VOA Sample
Log Form.

5.2.1.1 Locate the completed episode nlimber in the VOA Sample Log Form
and enter the date the Analyst returned the samples to the Data Clerks.

5.2.1.2 At the LIMS PC, log onto the LIMS.

5.2.1.3 Select "Results Management".

5.2.1."4 Select "Manual Results Entry by Test".

5.2.1.5 .Enter the test code of the episode you wish to remove. The LIMS will
find the oldest episode with that test code. You may accept that
episode or key in the specific episode needed..

•

/".

5.3

5.2.1.6

5.2.1.7

Calibrations

When the requested episode appears on the screen, enter the date
analyzed, time analyzed, and Analysts' initials. Press FlO twice.

Place completed episode on shelf above specific client label.

Page 3 of 22
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5.3.1 After the Data Reviewer'has checked' an Analyst's calibration, it is brought to the
Data Clerks for the following functions:•

Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

:.; ,~

O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01/98

•

••••

• Check calibration order

• Verify manual integration print-outs

• Verify Analysts' initials/dates

• Note on Calibration Log Fonn in th~ respective place using a "C" for
Continuing Calibrations and "f' for Initial Calibrations. (See Attachment 8)

• Make all necessary copies

• File original calibration according to instrument and date

• Place calibration copies with episode in shelf

5.4 GCIMS Data Package Assembly

5.4.1 Non-CLP Data (Standard Tabular Reports) See Attachment 9.

5.4.1.1 Fill out VOA Case Status Fonn with all information from episode
worksheet. See Attachment 10.

5.4.1.2 Print % Moisture Report using MOSAIC for Soil samples and verify any
water samples in the episodelSDG have a pH Foim (See Attachment 11) submitted
by the analysts.

5.4.1.3 Check samples for correct Client ill and Episode Number.

5.4.1.4 Verify all associated calibration files are present.

5.4.1.5 Remove BFB's and calibration chromatograms & manual integrations,
leaving only the continuing calibration quant report. Place the BFB and calibration
infonnation in Extra Data.

5.4.1.6 Number the method blanks (VBLKl, VBLK2, etc.) according to the date
and time the method blanks were analyzed.

5.4.1.7 Number the LCSfLCSD's the same as the method blanks.

5.4.1.8 Bind the case, log into Completed Episodes Notebook, and give to the
Data Reviewer for final review and delivery to the Reporting Department.

5.4.2 CLP-Like DataPackages (See Attachment 12)

5.4.1.1 Fill out VOA Case Status Form with all information from episode
worksheet.

5.4.1.2 Print % Moisture Report ushtg MOSAIC for Soil samples and verify any
water samples in the episodelSDG have a pH form submitted by the analysts.
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5.4.1.3 Check samples for correct Client ill and Episode Number.

5.4.1.4 Verify all associated calibration files are present, both initial and
continuing.

Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01198

•
·5.4.1.5 Number the method blanks (VBLKl, VBLK2, etc.) according to the date
and time the method blanks were analyzed.

·5.4.1.6 Number the LCSILCSD's the same as the method blanks.

5.4.1.7 Insen copies of all associated analyst run log pages.

5.4.1.8 Bind the case, log into Completed Episodes Notebook, and give tothe
Data Reviewer for initial review, prior to processing the forms package.

5.5 .GCIMS Data Package Forms Generation

. 5.5.1 Refer to SWL-OV-200.

5.6 GC Volatiles Data Package Assembly

. 5.6.1 Non-CLP Data (Standard Tabular Repons)

5.6~1.1 Fill out Case Status Form with all information from episode worksheet.

5.6.1.2 Place analyst-generated Form 1's behind Client Cover Sheet.

5.6.1.3 Copy calibrations and place in EXtra Data.

5.6.1.4 Verify all associated calibration files are present.

5.6.1.5 Bind the case, log into Completed Episodes Notebook, and give to the.
Data Reviewer for final review and delivery to the Reporting Department.

5.6.2 CLP-Like Data Packages

5.6.2.1 Fill out Case Status Form with all information from. episode worksheet.

5.6.2.2 Make copies of all associated calibrations.

5.6.2.3 Generate forms as described below in Section 5.7

5~7 GC Volatile Forms Generation Using Enviroquant

5.7.1 At LIMS PC, double-click on GC VOA Forms. This will bring up the Forms
Generation Software.

5.7.2 Click on "Case". Click on "New SDG".

5.7.3 Select Fraction.

5.7.4 Enter General Header Information: .

Page 5 of 22
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Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

• Case Number (Client Name)

• SDGNumber

O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01198

•

5.7.5 Import List. Select Compound List to Import.

5.7.6 Select SpikeList to Import.

5.7.7 Select LCS List to Import.

5.7.8 Click on "Case". Click on "Set Default" and enter Default Information.

5.7.9 Click on "SDG". Click on "Import Data". If calibrations have been used before,
skip to 5.4.9.

5.7.10 Select "File Type".

5.7.11 Select Cali~ration to Import. (#2 is TPH, all others are under instrument)

5.7.12 Select "Date".· You may have to remove Continuing Calibration from that day.

5.7.13 Click on "SDG".

5.7.14 Click on "Assign File" ..

5.7~15 Click on F: Drive.

5.7.16 Select Data, Instrument, and Date.

5.7.17 Select the files you need and click on "Add".

5.7.18 Click on "Process".

5.7.19 Edit analysis data as needed.

5.7.20 Answer "Parsing Compound Information" questions.

• Remove False Positives?

• Was Power Curve Used?

5.7.21 Click on "Forms".

5.7.22 Click on "Generate Forms". (All or Partial)

5.7.23 Click on specific forms for review.

5.7.24 Click on "Print Forms".

5.7.25 Select forms to be printed by double-clicking on specific forms or by higWighting
fOrins and clicking on "Add".

5.7.26 Print Forms.
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Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

5.8 Error Correction

O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01198

•5.8.1 It is the responsibility of data clerks to correct errors in an acceptable manner; line
out the error, initial, and date. All corrections must be made using Black ink .
ONLY. 'WHITE-OUT' AND OBLITERATIONS ARE NOT ALLOWED.

5.9 Generation of"Holding Time Report" (See Attachment 14)

5.9.2' Print. out a list from LIMS of all volatile samples received and their respective
holding times:

5.9.1.1 At the LIMS PC, log onto the LIMS system

5.9.1.2 Select "Worksheet Options".

5.9.1.3 Select "DepartmentlWeek Summary" and fill in the following fields:
Start Date:(Earliest Date ofSamples Not Analyzed) End Date: aoday's
Date), Sample Status: 4, Matrix: 4, Report Type:!2 Dept.: MS, Sort
by: S..

5.9.1.4 Select "Printer" by pressing Cntl-B simultaneously and highlighting
"volab" on the list of printers: Hit FlO twice to change printer
destination. .

5.9.1.5 Print holding time list by Hitting FlO twice

6.0 RECORDS. N/A

7.0 REFERENCES
.

7.1 SWL-OV-200

7.2 SWL-OV-IOI

7.3 SWL-OS-301

8.0 ATIACHMENTS

8.1 Attachment 1 "Episode Worksheet"

8.2 Attachment 2 "Department Test Status Report"

8.3 Attachment 3 "Completed Client Status Report (21 Day TAT)"

8.4 Attachment. 4 "Completed Client Status Report (Rapid TAT)

, 8.5 Attachment 5 "Analytical Request Form",,,
'.

8.6 Attachment 6 "VOA Sample Log Forni" .

8.7 Attachment 7A"Sample SDG Report"
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. Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

• 8.8 Attachment 7B "Sample SDG Report"

O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01/98

•

•

8.9 .Attachment 8 "Calibration Log Form"

8.10 Attachment 9 "Assembly ofNon-CLP Case Checklist"

8.11 Attachment IO"Case Status Form"

8.12 Attachment 11 "pH Form"

8.13 Attachment 12"Assembly ofCLP Case Checklist"

8.14 Attachment 13 "Holding Time Report"

9.0 DEFINITIONS

9.1 Terminology

9.1.1 SDG-Narrative Portion of the data package that includes sample
episode or SDG infonnation, and descriptive
documentation of any problems encountered during
analysis or forms generation.

9.1.2 Extra Data Data classified as non-reportable, but stored by the
laboratory with the pertinent episode infonnation for
reference purposes.

9.1.3 Enviroquant ~ Software package used to process GC Volatiles data
packages

9.1.4 MOSAIC Inter-laboratory intranet

9.2 Acronyms

9.2.1 ARF AI:talytical Request Fonn

9.2.2 EPA United States Environmental Protection Agency

9.2.3 LCS ~ Laboratory Control Spike

9.2.4 LIMS Laboratory Information Management System

9.2.5 MS Matrix Spike

9.2.6 MSD Matrix Spike Duplicate

9.2.7 SOP Standard Operating Procedure

9.2.8 SWL Southwest Laboratory of Oklahoma, Inc.

9.2.9 TAT Tum-Around-Time
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Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

ATTACHMENT 1

Episode Worksheet

O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01/98

e

SOUTHWEST LABORATORY OF OKLAHOMA. INC.
1700 W. ALBANY SUITE C
BROKDl ARROW, OK 74012-1421

"<:LE "'CG- IN RECORD

Date: 06/18/98
Episode: 34438
Client: EBH-NM

Project: ATA PIPELIlm

:loIlPUl' ~"'Tll IN CUCllIPTION SDO !"lA Nt: TEST PRt CUll ~NTAINER DESCRIPTION

-~------- --_.-- ---_ .. ---_.-_ .. -_ --- -_ _..------ --_ _.. _ - _ ----- -_ ----- -_ -- __ .

(

14U'.C1 0'/11/" ORUIUl-pw.on.

S_1e4: 0'/11/"

14U•. o: ":"111" DRtlIIL-pw·on.

S~1.dl 0'/1"'.

14U'.OJ 0"11/" DRtlIIJl-pW-on.
S_1.4. 0'11""

'T~l ...pl••• 1

w 2 ~SJI' I 0' 101 It. '-B

"J 2 ~SJl' '~ 01/011t. AS

REVIEWED

~:T-E--4~~r!:.!..l-/~-:"(5~i:---

'/010. NON Snl

':010. NON sT:l

'/OA NON Snl
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•
Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

ATTACHMENT 2

Department Test Status Report

OEPAITMEIlTITEST SUtus REPalT
09·'0-'99707:14:32

Paoe: 1

O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01198

Status: ALL
M.crlll: II· lIatar Tt. fr_: 09/09/97 to 09/09197

SID' CLIENT OESOIPTICIII TTP SIlG RECEIVED EXTRACTED ANALYZED RESULT LIMIT BY OLE DATE................................................ -- _-

VQA NCIII STO : _____ 09129/97

VQA NCIII STO : _____ 09129/97

VQA JlCIII STD : _____ 09129197

VQA NCIII STD : _____ 09129/97

VQA JlCIII STD : _____ 09129/97

VQA JlCIII STD : __09172J97

VQA NCIII STO : _____ 09f22197

VQA NCIII STD : _____ 09f22197

WA JlCIII STD : ----- 09172J97

VQA JlCIII STD : ----- 09122197

VQA JlCIII STD : ----- 09172J97

VQA JlCIII lTD : ----- 09172J97

VQA JlCIII STD : ----- 09172J97

WA JlCIII STD : _____ 09172J97

VQA JlCIII STO : ----- 09122197

WA JlCIII STO : ----- 09172J97

WA JlCIII lTD : _____ 09172J97

WA JlCIII STD : ----- 09172J97

WA JlCIII STD : ----- 09172J97

WA ICIII STD : ----- 09172J97

VQA JlCIII STD : ----- 09122197

WA ICIII lTD : ----- 09172J97

VQA JlOII STO : ----- 0912219;
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Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

ATTACHMENT 3

O-Series: SWL-OV-I06
Rev. No.: 1.()-()9/01l98

•Comleted Client Status Report (21 Day TAT)

CLIUT/PROJECT STATUS REPORT
09/10/1997 09:06: IS

Pe9.: 1

;Vf-LP

Cll ...t: EMSAfE
StatUI: ALL

T~t: "5399 • VOA 8T CCIlIS 1I000STAIIDARD

SID' ° RECEIVED DESClIPTlOII

PMlject: ZOII! f P04 REL 26
Tl. fr_: 09/09/1997 to 09/09/1997

TTP MATRIX TEST DESClIPTlOII DUE RESULTS BT REPORTED REPORT'........................- .................................
30901.01 09/09/97 SlCEGWC0503 II "5399 YtlA 11011 STD °

09129197,
30901.02 09109/97 SIIED\/OO503 II "1399 YtlA 11011 STD 09/29/97

30901.03 09/09/97 SlIE£\I00503 II "5399 YtlA 11011 sTD 09129197

30901.04 09/09197 SMEFWOD503 °11 M1J99 YtlA 11011 sTD 09129197

30901.DS 09/09/97 SMEtvOOS03 II "1399 YtlA 11011 STD 09129197

Total aMpI... S
Total testa • ~
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Completed Client Status Report (Rapid TAT)•
Southwest Laboratory of Oklahoma, Inc.
Title: Vola~ile Data Clerks

ATTACHMENT 4

O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01/98

CLIENTfPROJECT STATlJS REPORT
0911011997 09:06:20

Peoe: 1

Cllont: ITCORPTN
StatUi: All

Test: "5399 • VOA IT CC/MS NONSTANDARD

Project: TlNICER AFI

Tl_ fr_: 0910911997 to 0910911997

&;(Y
P-t DAy'

qj;9/?7
SID , RECEIVED OESClIPTION TTP MAUIX TEST DESCBIPTION

. i

DUE RESULTS aT REPORTED REPORT'
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Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

ATTACHMENT 5

.O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01198

•Analytical Request Form (ARF)

PAGE 1

"OUTHWEST LABORATORY OF OKLAHOMA
ANALYTICAL REQUEST FORM'

CUENT: Environmental Resource Manacement

CONTACT. Chris Bvnum

PROJECT: ATA PIPEUNE

LOCATION: NEWMEXICO

DELIVERABLES: CLP DATA PACKAGE &. FORM 1s
SDG: _

CLIENT COD ..;;E;.;.;R;;.;.;M~-N~M~ _

PHONE NO: 505·243·3330

PO#

RCPT DATE: ......,:.0::,:61:..:,1=:,8/.:.,:98=-- _

SAMPLE TAT 14 DAYS TAT

GUENT I::)AMPLt: IlVOAI I lPNAI I IECS) IIGROJ Iuasnpt I I I I I ISAMPLE 10 MATRIX °M5399 M5100 GC160 GC327 HW350

ORUMM-PW.0698 , W I X I I I I I I
ORUML-PW.0698 I W I X I I I I I I I
ORUMH·PW.0698 I W I X I I I I I

I I I I I I I I
I I I I I , I I I
I I I I I

I I
I I I

I I I
I I I

I I I
I I· I

I I I
I I I I
I I I I I

I I I I
I I I I I

I I I
I I
I
I
I

•

SPECIAL PROVISIONS:

REPORTING ADDRESS

BIWNG ADDRESS

M. PROJECT OFFICER

PROPSAL # 4911

• SEE ATTACHED LIST

RANDY STAGGS DATE PREPARED: ls-Jun-98 11:18

1\ID1.~71S11M'

ERM04513.WB1
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O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01/98

'. ATTACHMENT 6

VOA Sample Log Form

IN-HOUSE VOA SAMPLE LOG

.... ..... - -- • CO' --- -- .....-. -.-- -- .... £PlSClllf: • ClIEHT '_CT s/w ... -'" --- -- .-.".,
""'" - axn ..........,

NOHClP C~

NClNCl.I' CU'

t ClP. - NClNCl.I' CU'

NClNCl.I' CU'

NONClJ' CU'.
NOHClP CU'

. NClNCl.I' CU'

NClNCl.I' CU'

NClNCl.I' CU'

NClNCl.I' CU'

IIClNlV CU'

NClNCl.I' Cl.I'

NClNCl.I' CU'

NClNCl.I' Cl.I'

NClNCl.I' Cl.I'

NClNCl.I' CU'

NClNCl.I' C~

NClNCl.I' CU'

Page 14 of 22
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Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

ATTACHMENT 7A

Sample SDG Report

SAMPLE DELIVERY GROUP (SDG)
_TRAFFIC REPORT (TR) COVER SHEET

O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01/98

•
lAB NAME: SOtmiWEST LABORATORY OF OKLAHOMA CONTRACT NO.: _',;,;;,8..;,-n;.,;;s,;,;;oooo=6 _

lAB CODE: ~SW.;.;.O;;.;.K.:.-_ CASE NO.:....:::2.;;;52=..4.;.:2:-.. _ SAS NO.: _

FULL SAMPLE ANALYSIS PRICE IN CONTRACT: S ~87:..:7.:;.0::.:O~ _

SDG No./First Sample in SDG:
(I..o1nst EPA Sample Number
in first shipment of samples
received under SDQ).

Last Sample in SDG:
(Highest EPA Sample Number
in last shipment of samples
received under SDG).

Sample Custodian

EBY91

EBYRO

Sample Receipt Date:

Sample Receipt Date:

DUE 06/15 12

Date

06/03/98
(NW/DD/YYl

"5/03/98
iMW,DD/YYl

Page 15 of 22
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Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

ATTACHMENT 7B

Sample SDG Report
SDGReport

Sample Delivery Group (SDG)

mAFFIC REPORT (TR) COVER SHEET

O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01198

Page 1'of 1

US' NJl.ME: SOUTHWEST LABORATORY OF OKIJUlOMJ\. . PROJECT: ROCK'( FLATSUS coot: :;:;';OK CLIENT: KAISHILL SOG. 3 414 4~P?A:~V.::-:'~i'ACtA?:::~GZ:=-----
6-9 12 FORMS' + NAn' .

OUE 6-15 18

•

••••

Samples in SOG
Client. IO

1 98A2143-001.002
2 98A2143-002.002
3 98A2143-003.002
4 98A2143-012.002
5 98A2143-013.002

BEKKI CI.NICY
Sample CustodJ.an··

Friday, May 29, 1998

.,
Lab 10 Mat.rix

34144.01 liR
34144.02 WR
34144.03 WR
34144.04 'IIR
34144.05 WR

Received Test Codes---------~-
05/28/1998 MS399
05/28/1998 MS399
05/28/1998 MS399
05/28/1998 MS399
05/28/1998 MS399

5-29
Oat.e

7:51 AM

Page 16 of 22



Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

ATTACHMENT 8

O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01/98

•Calibration Log Form

II1\ VOLATIlES GC/MS CALIBRATION lOG
VOlATILES CCIMS
DEPARTMENT

'"

•

•

For the Month of: ~--_,i-1C91.--
.. ~-. ...... ..

c INSTRUMENT' ..' ....... - . .. .. ,
C I K L N R UDAY ao I 0.0 I C.O 8.0 I 0.0 I C.O 8.0 I 000 I C.O ao I 0.01 C.O 8.0 I 0.0 I CoO 8.D I 0.0 t CoO LO I O.D I C.O

.
I ,

I 1 I I I I \
,

; , I
2 I I I I I I I I \ I \
3 I I I I I I i I I
4 I I I i I I I ! I II

5 I I I J I ; I I I I \
I

8 I I I I I ! I I I I I
7 I I I I I : \ I I I

I i \
I I \ I8 ! ,

I
9 I I ; I I I ; I

I; .\ I . I I I I I I I I10 ;

11 I I I I I I I I!
'12 : I I I ! I I i I I I
13 ! I I I I I : I I
14 I I I I I I I I I I
15 I I I I I I I \ ! I I; I I I I I I I18 I : II

I .1 I
! I I I I17 I I ! i I

18 \ I I , I I I II ; I
i

;

I I I19 I I I
20 1 I I i I . I I1

21 ~ I I I I , '! i I
22 I I I I I I I I
23 I I I ! I I
24 i I I I I I ! I I I

I I I I2S I I '- . ! I I
28 ! I I I I i , I I I
'ZT I I I I , I I ! I

I; I I I I I I

I28 i I
29 I \ I I I I i I ! I,

30
,

\ I I I I\

31 \ I I , I I I : II

Page 17 of 22
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Southwest Laboratory of Oklahoma, Inc. O-Series: SWL-OV-I06
Title: Volatile Data Clerks . Rev. No.: 1.0-09/01/98

ATTACHMENT 9

Assembly of Non-CLP Case Checklist

CHECK LIST FOR NON-CLP DATA PACKAGE

Private clients: Use all LCSILCSD's run with samples~ except MS318 only
use the 1st LCSILCSD.

___% Moisture Sheet (Soils Only) TCLPExtraction Sheet (MS340 only)

___pH Log Sheets (All waters except P.E. samples)

Check Sample names agamst Worksheet---
Write DL's, REs and MSIMSD's on SDG sheet for Janet.---

___Separate samples into Instrument, Dale, File ID order.

___Match Samples to Continuing Calibrations (add Sample changes to SIS sheet)

__Separate VBLK's, LCS and LCSD's. Number VBLKS's, LCS/D's

__Put Recovery Reports in front ofVBLK, LCSILCSD, IS reports in Extra Data

__Number VBLK's, LCS and LCSD's. Number by date and time of VBLK.

__Highlight the SIS (Sample Information Summary) all samples for that day.

____Rubber band each day for data reviewer

Put Case in this order for Review

Review Order: Case Status Form, pH logs, Standards Log(MKE only)

Qualifier Page, TCLP Extraction Sheet (MS340 only), % Moisture Sheets,

Worksheets. Continuinl! Calibration! Samples. Screen Data. Extra Data.

__Log Case in Gray Book, mark offcalendar

Give case to Data Reviewer.---

Page 18 of 22



Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

ATTACHMENT 10

Case Status Form

VOA CASE STATUS FORM

O-Series: SWL-OV-I06
Rev. No.: 1.0--09/01198

•

Date :, _ ClP NONClP

CllentJCase:, _

SDGlEpisode:, _

Lab Code: SWOK I AATS

Case written up by:, _

pH Form:, _

% Moisture Sheets: _

TClP Extraction Sheets:_

Clerks Notes:

Data Reviewer Notes:

MS__ tt. of Samples, _

Data pkg. _

FORMS ONLY _

Episode #'s:

AIR

All WATERS

ALL SOILS

MIXED SAMPLES . Date Due: _

TAT day

Page 19 of 22
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Southwest Lab~ratory of Oklahoma, Inc.Title: Volatile Data Clerks

ATTACHMENT 11

pH Form

O-Series: SWL-OV-I06
Rev. No.: 1.0-09/01198

•
•••••,

• I ...; 1
I _.,

...-" ,
.-:::::.;,..,.,~. \ .

...

VOLATILES
GC/:YlS pH FORi\l
Ref: SWL-OV·\III. Rev. I.U
Farm 1D:. QV-\OI."tt·F
l.AcauoruFile lD: F:\.CO~tMON\ORCA..'lCS\PHLOG.DOC

I I I / I \I 1 1 /r; 1 II 1,/\ V \'41J I \I . j\ ~ J•./' 1,.-U \
\ \.... !7

I ~ /0 IJ~ I \I /1 I I II /' \ I I \

•
\

SDG#
--~---

DAn:
TESTtD

119/;fl/C,

I i

/1

I DATEP.'
N01'1FlE

.\1/
A' I .. I I \, /1 I I I 1/ I . I I I I/ \ I \ . 1 1/ I I I I I/ 1 1 I 1 1V I I I , I ICOMMENTS:;

---~--

• • DUa P.O. NadIiId: fleW I. filled aUI wltn ....~1IS .... alii .aciified aaa p",tea omen II aouW of.Im-

Page 20 of 22
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Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

ATTACHMENT 12

O-Series: SWL-OV-I06
Rev. No.: 1.0--09/01198

•

\..

Assembly of a CLP Case Checklist.

CHECK LIST FOR CLP DATA PACKAGE

Private clients: Use all LCSILCSD's run with samples; except MS318 only
use the 1st LCSILCSD. MS317, 315 and 318 need storagelholding blanks.

-.'

, % Moisture Sheet (Soils Only) TCLP Extraction Sheet (MS340 only)--- ,
__pH Log Sheets (All waters except P.E. samples)

__Standards Log (Client MKE only) .

___Check Sample names against Worksheet

__Write DL's, RE's and MSIMSD's on SDG sheet for Janet.

Separate samples into Instrument. Date, File In order.--
___Match Samples to Continuing Calibrations (add Sample changes to SIS sheet)

Separate VBLK's, LCS and LCSD's. Remove IS & Surrogate Sheets.---Number VBLK's, LCS and LCSD's. Number by date and time ofVBLK.

Not by Instrument

__Highlight the SIS (Sample Infonnation Summary) all samples for that day.

__Pull Initial Calibrations for Continuings

__Calibrations Stamped ( EPA ONLY!!!)

___Pull Log Runs for each day samples,calIbrations were run. Including Initials

___Circle SWOK or AATS on Run Logs. Put them into Instrument. Date order.

Put case in this order to be reviewed. Rubber Band Case.

Review Order: Case Status FormlSDG, pH logs, Standards Log (MKE only) .

Qualifier Page, TCLP Extraction Sheet (MS3400nly). % Moisture Sheets,

Worksheets. Run Loes. Calibration! Samoles. Screen Data Extra Data.

___Log Case in Gray Book, put red dot on calendar.

Give case to Data Reviewer.---

Page 21 of 22
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Southwest Laboratory of Oklahoma, Inc.
Title: Volatile Data Clerks

ATTACHMENT 13

Holding Time Report

O-Series: SWL-OV-I06
Rev. No.: 1.0-09(01/98
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ANALYSIS OF VOLATILE ORGANICS BY GCIMS (SW846 METIIDD-8260B)

SWLO, INC. / AATS, INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 82608)
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SWLO, INC./ AATS, INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)

L.O SCOPE AND APPLICATION

O-Series: SWL-OV-303.
Rev. No. 5.0 - 10nO/OO

•1.1 Method 8260B, test code MS326, is a purge-and-trap, gas chromatograph/mass
spectrometer procedure used to determine volatile organic compounds in many different
types of matrices regardless of water content. It can be used to quantitate most volatile
organic contaminants "Yith boiling points less than 200°C that are insoluble or only
slightly soluble in water. It can also be used for the quantitation and analysis of the more
soluble organic compounds such as ethers, acetates, acrylates, and ketones. but with
quantitation limits increased accordingly due to poor purging efficiency. In general, for
most contaminants, the reporting limit for this method for anyone compound is 5 J.Lglkg

. for soil/sediment samples 5 J.Lg/L for ground water samples, and 0.5 mglkg for wastes.
Clearly, reporting limits will be higher for sample extracts or samples requiring dilution
due to high concentrations of contaminants.

1.2 The reporting limits and compounds listed in Table 7 are normal limits and compounds
analyzed by this method.

1.3 This procedure contains no method deviations.

2.0 METHOD SUMMARY

2.1 An inert gas, helium, is bubbled through either an aqueous sample or heated solid sample
contained in a specifically designed purging chamber at ambient temperature. The •
purgeables are efficiently transferred from the aqueous phase to the vapor phase. The
vapor is swept through a sorbent column where the purgeables are trapped. After purging
is completed, the sorbent column is heated and bacldlushed with the helium to desorb the
purgeables onto a gas chromatographic column. The gas chromatograph is temperature
programmed to separate the purgeables that are then detected with a mass spectrometer.

2.2 The amount of sample analyzed will vary depending upon the nature of the sample
(aqueous or non-aqueous) and the desired quantitation limits of the analysis. For normal
aqueous samples, a 5mL aliquot is used. For normal non-aqueous solid samples, 5.0
grams plus 5 mL flltered tap water will be analyzed. For non-aqueous samples, Method
5030B is the standard purge & trap method used and addressed throughout the SOP. Ifa
client requests Method 5035, the criteria stated in Appendix A are employed.

2.3 For aqueous samples, an aliquot of the sample is diluted with flltered tap water when
dilution is necessary. AS mL aliquot of the dilution is taken for purging. For non-

. aqueous samples, as little as 1.0 gram may be used for low-level diluted analyses. For
medium-level analyses, 4.0 grams of sample is extracted in 10 mL methanol, and up to
100 uL of the extract may be used.

2.4 If the amount ofa compound detected is outside the linear range of the instrument, then a
smaller sample size is analyzed.

2.5 All samples are analyzed within 14 days of the sampling date. (See Section 4.1 for details
concerning sample preservation.) •

Typist LLR Pale 1 of3%



SWLO, INC.! AATS, INC.

. Analysis of Volatile Organics by GCIMS (SW846 Method 82608)
Q-Series: SWL-OV-303
Rev: No. 5.0 - 10/10/00

-q•
4.0

5.0

.-'

• ,6.0

-
HEALTH AND SAFETY

Some of the reagents solvents, and other chenucals used in this method have been clearly defined

as toxic and/or carcinogenic; most, however, remain in question or are not precisely defmed with

respect to the hazards of handling. All chemicals and samples. therefore, are treated as potentially

hazardous, and exposure to them is minimized. Also, the MSDS for all stock solutions, reagents.

and solvents used are kept on file in an easily accessible place in the lab. Any spills that may

occur are cleaned up immediately.

SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

4.1 All water samples are to be preserved in the field using HCl. Verification of this

preservation is performed by checking the pH of all water samples and recording their pH

on the Volatile GCIMS pH Form. (Figure 1) ,

4.2 Samples are stored at 4° +/- 2° C. Standards are stored at -10° to -20°C. All samples and

standard solutions must be allowed to warm to ambient temperature before analysis.

ThITERFERENCESANDPOTE~PROBLEM
S

Many major sources of contamination are avoided by using stainless steel, nickel,

polytetrafluroethylene (pFTE), glass, and other inert materials for all equipment and materials that

in any way affect the detection and quantitation ofvolatile contaminants in samples. However,

other areas of contamination do exist, and are avoided as follows:

5.1 Samples can sometimes be contaminated by diffusion of volatile organics through the

septum seal during shipment and storage; this can be handled by the use of a trip blank

prepared from organic-free filtered tap water which is carried through the entire sampling

and shipping process with all samples, in addition to holding blanks prepared in the same

fashion and stored in all areas where samples will be stored in the laboratory. Our

laboratory encourages the analysis of a trip blank and sends trip blanks to clients when

providing a bottle order for sampling.

5.2 Interfering contamination can occur when a sample is analyzed immediately following a

sample containing high concentrations ofvolatile organic compounds. All such samples

are reviewed carefully for any indication of carryover and reanalyzed when there is any

question ofwhether contaminants found in the sample are the result of true contamination

or originate from the previous analysis.

5.3 Common laboratory solvents present in the air of most analytical laboratories, notably

methylene chloride, acetone, and chloroform, can cause contamination of the analytical

instruments themselves; this can be checked by analyzing an instrument blank, where the

presence of volatile contaminants can alert the analyst of the need to perform any cleaning

measures necessary to achieve an analytical run which is as contaminant-free as,possible.

APPARATUS AND MATERIALS

6.1 Micro syringes - 10 ilL and larger, 0.006 inch ID needle.

TypistUR
Pagel of 32



6.2 Syringe valve - two-way, with Luer ends (three each), if applicable.lo the purging
device.

6.3 Syringe - 5 mL, gas tight.

6.4 pH Paper - Range of 1-6

6.5 Balance, Analytical- capable of accurately weighing 0.0001 g. and a top-loading balance
capable of weighing 0.1 'g.

6.6 Glassware

6.6.1 Bottle - 40 mL, screw cap, with Teflon cap liner.

6.6.2 Volumetric flasks - class A with ground-glass stoppers.

6.6.3 Vials - 20mL for medium level extraction

SWLO, INC./ AATS, ~C.
. Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)

O-Series: SWL-OV-303
Rev. No. 5.0 - 10/10/00

•

6.7 Purge and trap device - The purge and trap device consists of three separate pieces of
equipment: the sample purger, trap and the desorber. Heating blankets are added to the
Tekmar 2032 and 2016 Autosamplers when low level soils are analyzed. Sample purgers
include Tekmar ALS2032, ALS2016, Precept or Archon, or equivalent. Trap and desorber
include Tekmar 2000 and 3000 or equivalent

6.8 Gas chromatograph - An analytical system complete with a temperature programmable
gas chromatograph suitable for on-column injection and all required accessories including •
syringes, analytical column, and gases. GC is Hewlett-Packard 5890 Series II or
equivalent.

6.9 Column - DB624, 75m, 0.53mm ID, 3.0 urn (J&W Scientific Cat. No. 125-1334).

6.10 Jet Separator - Glass (SIS Cat No. 113505).

6.11 Mass spectrometer - Capable of scanning from 35 to 300 amu every one second, utilizing
seventy volts (nominal) electron energy in the electron impact ionization mode and
producing a mass spectrum which meets all the criteria when 50 ng of4
Bromofluorobenzene (BFB) is injected through the gas chromatograph inlet (see Table 3).
MSD is Hewlett-Packard 5970, 5971, 5972, or equivalent. .

6.12 Calibration requirements can be found in Table 6.

7.0 REAGENTS AND STANDARDS

7.1 Reagent water - Produced by filtering tap water through an organic filtration system
containing activated charcoal prior to use.

7.2 Methanol - Pesticide quality or equivalent.

7.3 Stock standard solutions - Stock standard solutions are purchased and are traceable to
EPA supplied standards. These solutions are stored in Teflon sealed screwcap bottles at - •
10°C to -20°C.

Typist LLR Pagc30f32



SWLO, INC.! AATS, INC.

Analysis of Volatile Organics by GCIMS (SW846 Method 82608)
{).Series: SWL-OV-303
Rev. No. 5.0 -10/10/00

7.4• Secondary-dilution standards - Using commercially prepared standard splutions,

secondary dilution standards that contain the compounds of interest, either singly or mixed

together. are prepared in methanol. Secondary dilution standards should be stored with

minimal headspace and should be checked frequently for signs of degradation or

evaporation especially just prior to preparing calibration standards from them. Secondary

dilution standards are used until degradation is verified through daily calibration checks.

7.5 Internal Standard and Surrogate Spiking Solution
o

- The internal standards are

Pentafluorobenzene, 1,4-Difluorobenzene, Chlorobenzene-ds, and 1A-Dichlorobenzene

c4. The surrogates are Dibromofluoromethane, Toluene-dg, 4-Bromofluorobenzene, and

1,2-Dichloroethane c4. Separate internal standar~ and surrogate standard solutions are

prepared containing the above at a concentration of 25 J.1g/mL in methanol.

8.0 PROCEDURE °

8.1 This method requires the following instrumental parameters:

8.1.1 Electron Energy:

8.1.2 Mass Range: 35-300

70 Volts (nominal)

•

8.1.3 Scan Time: to give at least 5 scans per peak, not to exceed one second per scan

° 8.2 Recommended Operating conditions for the gas chromatograph and column conditions:

DB-624, 75~ 0.53mm ID, 3 J.1IIl film thickness at a flow rate of 30 mL/min. Column

temperature is isothermal at 45°C for five minutes, then programmed at 5°C per minute to

105°C. further programmed at 10°C/min. to 180°C.

8.3 Adjust the purge gas (helium) flow rate to 35 ± 3 mL/min on the purge and trap.

Variations from this flow rate may be necessary to achieve better purging and collection

efficiencies for some compounds, particularly chloromethane and bromoform.

8.4 Tune

8.4.1 Before analysis of samples can begin, th~ instrument must meet all calibration

criteria. The first step in the calibration of a Volatiles GCIMS system is to

demonstrate the ionization and fragmentation of standard mass spectral tuning

compounds. This, as well as a sensitivity check, is accomplished with the use of 4

Bromofluorobenzene, an EPA specified compound. This standard is run daily to

validate the GCIMS system and to begin the 12-hour clock. BFB is analyzed by

direct injection of a 50-ng aliquot into the instrument.

8.4~2 When the analysis is complete, the tune is checked against standard criteria (See

Table 3 for Tune Criteria). SW8260 tune criteria for BFB must be met before any

other calibration standards or sample analysis is perfonned.

8.4.3 If the tune fails to meet the criteria, BFB is rerun. If it fails again, the instrument

must be retuned through "Auto Tune" or "Manual Tune," then BFB should be run

again. If all criteria are met, the calibration sequence is run, but if it fails again, a

supervisor is contacted because instrument maintenance such as source cleaning

may be required.

Typist LLR
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SWLO,INC./ AATS,INC.
Analysis ofVolatile Orpnics by GCIMS (SW846 Method 8260B)

O-Series: SWL-OV-303
Rev. No. 5.0 -10110/00

.. -8.5 Initial calibration

8.5.1 Once BFB bas met its tune criteria, calibration may begin. Initial calibration of the •
GClMS is established and validated by the analysis ofEPA traceable standards at
five concentration levels which are 5, 20, 50, 100,and 200 ppb for the 5 mL or 5
gram purge method. These standards are purged on the Tekmar or Varian before
analysis by GCIMS. The internal standard calibration procedure is used. In
addition to surrogate recovery compounds, standards and sample extracts are
spiked with mternal standards that span the retention time range of the analytes of
interest.

8.5.4.2

8.5.4.1

8.5.2 The Response Factors (RF) for the analYtes in the standard are calculated and
stored in a Target Method File. Using the RFs from the initial calibratio~ the
percent relative standard deviation (%RSD) for all compounds is calculated
irti1izing the formula shown in Table 9. The criterion the initial calibration must
meet to be acceptable is found in Table 6.

8.5.3 If the five-point does not meet criteria, each standard is checked for the need of a
possible rerun, in case the standards have been added at the wrong amount, or the
purge may have been bad. If reanalyzing a standard will not solve the problem. a
supervisor is contacted. Some proplems could be found to be related to purge
chambers, multiplier, flows, etc.

8.5.4 lithe initial calibration does meet the criteria stated in Table 6, and there is time
-remaining in the 12-hour time period, samples may be run.

Ifthe % RSD ofany compound is 15% or less, then the relative
response factor is assumed to be constant over the calibration range,
and the average relative response factor may be used for quantitation.

Ifthe % RSD of any compound is greater than 15%, a calibration
curve must be constructed of area ratios (AlAis) versus concentration
using first order regression fit of the five calibration points (ie: linear).

The use of calibration curves is a recommended alternative to average
response factor calibration and a useful diagnostic of standard preparation accuracy
and absorption activity in the chromatographic system.

A second-source, verification standard will be analyzed with each initial
calibration. The % Difference from the initial calibration should be less than 50%
for -each compound.

8.5.5 The calibration standards are prepared by filling a syringe with filtered tap water
and spiking with the standards as follows. .-

•

TyplstLLR Pqe 5 or32
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•

8160 Extra

Internal 1Sppm Cmpd.Stoc:k Gases Int. Std•. Standard

Standard Surrogate Stoe:k Std. Standard Stoe:k St~. Final Cone:. Final Cone:.

(J1L) (J.LL) (J1L) (J.LL) (J1L) (ng/mL) (nglmL)

10 1 1 - 1 1 50 5

10 4 4 4 4 50 20

10 10 10 10 10 SO SO

10 20 20 20 20 SO 100

10 40 40 40 40' SO 200

Soil-SmL PurgelPrecept or Archon

8260 Extra

2Sppm Gases Cmpd. Stoc:ks Int. Std. Standard

Surrogate Stoe:k Std. Stoc:k Std. Standard Final Cone:. Final Conc:.

(J1L) (JiL) (J1L) (J1L) (ng/mL) (nglmL)

8 8 8 8 50 5

32 32 32 32 SO 20

80 80 80 80 50 50

160 160 160 160 50 100

320 320 320 320 50 200

8.5.6 Ifanalyzing on the Tekmar 203212016, the syringe is attached to the syringe valve

assembly on the Tekmar. The syringe valve is opened, the sample is injected into

the purging chamber, and the purging device valve is closed. Water samples are

purged at ambient temperature. Low-level soils are purged at 40° +/- 1°C. If

analyzing on the Precept or Archon, the standard's 40mL volatile vial is loaded

into the tray. The autosampler will pick up the vial, and do one of the two things:

1) Ifthe vial is a soil standard, it will transfer the vial from the tray to a heated vial

holder, spike it with internal standard, and purge the standard. 2) If the vial is a

water standard, it will Withdraw 5mL from the vial, spike it with internal standard,

and transfer the 5ml to the Tekmar 3000 for purging. The sample is purged for

11.0 min at ambient temperature. At the conclusion of the purge time, the trapped

materials are introduced to the GC column by the Desorb Mode where the trap is

rapidly heated to a temperature specific to the trap being used.

8.S.7 . After the sample desorbs onto the GC, the trap is baked for a minimum four

minutes at a minimum of 225°C, then it is allowed to cool to less than 35°C before

being ready to purge the next standard or sample. During this time, the Precept or

Archon flushes its Jines and needle.

8.5.8 The standard will be quantitated into a report in which concentrations, areas,

response factors, standard deviations, percent differences, and regression

coefficients are calculated.

TypistUR
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All other compounds should have a %DifferenceIDrift less than 50%, and must
have a %DifferencelDrift less than 100%. If the % DifferenceIDrift is greater than
100%, corrective action must be immediately performed, which includes reviewing
the standard and contacting the supervisor. In addition, a comparison will be
performed between the internal standard areas/retention times in the calibration
verifiCation and the initial calibration.

8.6.2 The calibration verification is performed after the BFB and must meet all criteria
before any other analysis continues. If the CCC/SPCC criteria are not met, the .
standard must be rerun, as it is possible, the standard was not prepared correctly or
that there was a bad purge. However, if the second standard still doesn't meet
CCC/SPCC criteria, an initial calibration must be run or corrective action
performed.

8.6.3 Ifthe calibration verification does meet the criteria stated in Table 6, samples may •
be run. Samples are quantitated based on the criteria stated above in Section 8.5.4.

8.6.4 An additional standard will be run periodically (at least monthly) with the
continuing calibration. This standard will be varied from the normal concentration
used for the continuing calibration. Any otthe other points can be used and the
standard will be required to meet the same criteria as the continuing calibration.

8.7 Water Samples

8.7.1 Any headspace in the bottle is noted before opening. If analyzing on the Tekmar
2032 or 2016, the sample bottle (which has been allowed to come to ambient
temperature) is opened and is carefully poured into the syringe barrel to just short
ofoverflowing, then adjusted to a volume of 5 mL. This process of taking an
aliquot destroys the validity of the sample for future analysis. Care must also be
taken to prevent air from leaking into the syringe. The entire sample vial is loaded
onto the Tekmar Precept or Varian Archon.

8.7.2 When spiking samples on the Tekmar 2032 or 2016, 10 ~L of the Surrogate
Spiking Solution and 10 ~L ofthe Internal Standard Spiking Solution are added
through the valve bore of the syringe, which is equivalent to a concentration of 50
j.1gIL of each standard. If samples are analyzed on the Telcmar Precept or Varian
Archon, the instrument automatically spikes Internal Standard and Surrogate
dming analysis.

8.7.3 Water samples are loaded in the following manner to ensure the proper sample is
placed into its designated pw:ge chamber on the Tekmar 203212016 Autosampler:

Pale 7 of32
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- .' A test tube rack is filled with the samples' 40 inL VOA vials. -The syringes to

be used are placed in front of the samples.

• All sample purge tubes are labeled with the SWLO ID Number and

Autosampler position. Each analyst verifies as he/she loads each sample into

the purge chambers that the syringe matches the ID on the purge tube.

• The Tekmar Precept or Varian Archon allows the analyst to load the sample

vials directly on the instrument, reducing:the risk of a loading error. Purge in

the same manner as stated during calibration.

8.7.4 For water samples analyzed on the Tekmar 2032 or 2016 requiring matrix spike

and matrix spike duplicates, 10 J.1L of the matrix spike solution is added to the

sample to be purged. Disregarding any dilutions, this is equivalent to a

concentration of 50 J.1g/L of each matrix spike standard. Water samples analyzed

on the Precept or Archon requiring MSIMSD, 80llL of the matrix spike solution is

added to the sample to be purged, yielding a concentration of 50ugiL.

8.7.5 With all matrices, all dilutions should keep the response ofthe major constituents

(previously saturated peaks) in the upper half of the linear range of the curve.

8.7.6 An estimated concentration for Tentatively Identified Compounds (TICs) shall be

quantified by the internal standard method. For quantification, the nearest internal

standard shall be used.

8.7.7 The formula for calculating concentrations for target compounds is found in Table

9. For TICs, area counts from the total ion chromatograms are to be used for both

the compound to be measured and the internal standard. A response factor (RF) of

one (1) is to be assumed. The value from this quantitation shall be qualified as

"estimated." This estimated concentration should be calculated for all TICs as

well as those identified as unknowns.

8.7.8 After analysis is complete, the pH is recorded for all water samples on a pH Log

(See Figure 1)~ If a sample has a pH reading >2, the project officer associated with

that particular client's samples is notified.

8.8 Soil Sample Analysis - Low Level

8.8.1 The low-level method is based on purging a heated sediment/soil mixed with

flltered tap water containing the surrogate and internal standards.

8.8.2 The sample (for volatile organics) consists ofan equal representation ofthe entire

contents of the sample container (Le., no supernatant liquids are discarded.) The

contents of the sample container are mixed with a narrow spatula, then the sample

is weighed into a disposable test tube if analyzing on the Tekmar 2032 or 2016, or

the sample is weighed into a disposable 40mL volatile vial if analyzing on the

Tekmar Precept or Varian Archon. 5 grams of sample are used, unless a dilution is

required, in which case 1 - 4 grams of sample may be used. A top loading balance

is used, and the actual weight is recorded to the nearest 0.1 gram.

Pqe8or32



-
8.83 Immediately after weighing the sample into the labeled test tube or vial it is loaded

onto the Tekmar ALS. If analyzing on the Tekmar 2032/2016. the plunger from a
5 mL Luerlock syringe is removed and the syringe is filled to overflowing with
filtered tap water. The plunger is replaced to vent trapped air, then the volume is
adjusted to 5.0 mL. 10 ~L each of the Surrogate Spiking Solution and the Internal
Standard Solution are added to the syringe. This addition to the soil is equivalent
of 50 ~glKg of each standard. This spiked filtered tap water is added to the test
tube, the sample is heated to 40°C, and purging is begun. If analyzing on the
Tekmar Precept or Varian Archo~ the viai is transferred for heating and it
automatically spikes the soil/water mixture with Internal Standard and Surrogate to
yield a concentration for both of 50ugIK-g. The samples follow the same purge
method as stated in the calibration.

SWLO. INC. I AATS, INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 82608)

O-Series: SWL-OV-303
Rev. No. 5.0 - 10/10/00

•
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8.8.4 For soil samples requiring matrix spike and matrix spike duplicates, 10 ~L of the
matrix spike solution is introduced into the 5 mL of the filtered tap water being
added to the soil if analyzing on the Tekmar 2032/2016. or 80~L·ofmatrixspike
solution is introduced into 40mL ofwater if analyzing on the Tekmar Precept or
Varian Archon. Disregarding any dilutions, this is equivalent to 50 ~giKg ofeach
matrix spike standard.

8.8.5 With all matrices, all dilutions should keep the response of the major constituents
(previously saturated peaks) in the upper half of the linear range of the curve.

8.8.6 An estimated concentration for Tentatively Identified Compounds (TICs) shall be
quantified by the internal standard method. For quantification, the nearest internal •
standard shall be used.

8.8.7 The formula for calculating concentrations for target compounds is found in Table
9. For non-TIC compounds, area counts from the total ion chromatograms are to
be used for both the compound to be measured and the internal standard. A
response factor (RF) of one (1) is to be assumed. The value from this quantitation
shall be qualified as "estimated." lbis estimated concentration should be
calculated for all TICs as well as those identified as unknowns.

8.8.8 All soil samples must have their percent moisture determined so that compound
. contamination can be reported for "dry weight." lbis is performed by the
Extractions Departtnent and submitted to the Volatiles Data Clerk for reporting.

8.9 . Soil Sample Analysis - Medium Level

8.9.1 Medium level extraction/analysis is required if analysis of a sample at a 1 gram
level produces peak saturation, or compounds out of linear range. The medium
level method is based on extracting the sediment soil sample with methanol. An
aliquot of the methanol extract is added to filtered tap water containing the internal
standards. The surrogate is spiked directly into the extract. thus making the
addition directly into the filtered tap water unnecessary. The extract is purged at
ambient temperature.

8.9.2 The medium level extract is prepared by weighing 4 grams of the sample into the .•
scintillation vial. Using a top-loading balance,the actual weight is noted to the
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- nearest 0.1 g, then 9900 ilL of methanol and 100 ~L-ofthe mediWIi concentration

Surrogate Standard art; added. The mixture is then capped and shaken by hand for

2 minutes. The extract should be made up quickly in order to avoid the loss of

volatile organics.

The sample is loaded in the following manner: if anaiyzing on the Tekmar

2032/2016, a syringe is filled just shon of overflowing using filtered tap water.

then the volume- is adjusted to 4.9 mL. The plunger is then adjusted to 5 mL to

allow for the addition of the extract and standards. and 10 ilL of Internal Standard

Solution is added. Finally, the volume of the methanol eXtract and the volume of

methanol, ifneeded, is added to total 100. ilL. If analyzing on the Tekmar Precept

or Varian Archon, a volatile vial is filled to 40mL and adjusted to 39.2mL. The

volume of methanol extract and volume of methanol, if needed, is added to total

,800IlL. The methanol lot number is documented on the Encore Sample

Preservation Fonn (Attachment 3).

8.9.4 The sample is loaded into the purging device (Tekmar) and the same purging

method as stated during calibration is followed.

8.9.5 For samples requiring matrix spike and matrix spike duplicates. an extract is

prepared in the same manner as stated above in Section 8.9.2, using 9800 ilL of

methanol, 100 ilL of medium concentration surrogate. and 100 ilL of medium

concentration matrix spike solution. These samples are loaded in the same manner

as other samples.

8.9.6 The method blank must be analyzed in the same manner as with low-level soils

and waters, but it is prepared differently using 4 gram of a purified solid matrix.

Surrogate Spiking Solution and methanol are then added to make a total volume of

10 mL, and the blank is purged at ambient temperature. An acceptable blank must

contain less than or equal to the reporting limit of any volatile target compound, or

else corrective action will be taken immediately.

8.9.7 With all matrices, all dilutions should keep the response of the major constituents

(previously saturated peaks) in the upper half of the linear range of the curve.

8.9.8 An estimated concentration for Tentatively Identified Compounds (TICs) shall be

quantified by the internal standard method. For quantification, the nearest internal

standard shall be used.

8.9.9 The formula for calculating concentrations for target compounds is found in Table

9. For TIC compounds, area counts from the total ion chromatograms are to be

used for both the compound to be measured and the internal standard. A response

factor (RF) of one (I) is to be· assumed. The value from this quantitation shall be

qualified as "estimated." This estimated concentration should be calculated for all

TICs as well as those identified as unknowns.

8.9.10 All soil samples must have their percent moisture determined so that compound

contamination can be reported for "dry weight." This is performed by the

Extractions Department and submitted to the Volatiles Data Clerk for reporting.

The values may also be obtain~d from the LIMs database by episode.
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8.10 Anal-ysis Report Criteria-A sample is acceptable when It meets theiollQwing criteria:

8.10.1 The internal standards' EICP areas are within a factor 01'2(-50%/+100%) of the •
calibration' internal standardS.

8.10.2 The internal standards' retention times are within =30 seconds of the calibration's
internal standards.

8.10.3 Surrogate recoveries are within the limits stated in Table 4.

8.10.4 Any compound found in the sample is within the linearity range, with any dilutions
showing compounds in an acceptable range of linearity. If a sample analysis
contains any target compounds above the linear range, all subsequent samples will
be reviewed for those target compounds. The target compounds must be below the
reporting limits to be acceptable; otherwise they must be reanalyzed.

8.10.5 Chromatogram shows no signs of carryover or instrument deficiencies.

8.11 Reanalysis Criteria: If sample does not meet internal standards' or surrogates' criteria it
must be reanalyzed. If the reanalysis meets all criteria it is submitted. If the ~eanalysis

duplicates the results from the first analysis, both analyses are submitted. This
information is recorded in the analyst's log book.

8.12 A sample report is complete when it contains all of the following in order:

8.12.1 Chromatogram

8.12.2 Quant Report

8.12.3 Manual Integrations

8.12.4 Spectra of any compound, excluding internal standards and surrogates

8.12.5 Tentatively Identified Compounds (TICs)

8.12.6 Internal Standards/Surrogates

9.0 CALCULATIONS

All calculations are shown in Table 9 of this SOP.

10.0. QUALITY ASSURANCEIQUALITY CONTROL

10.1 Method Blank (Laboratory Reagent Blank)

•

Typist LLR

10.1.1 The method blank is analyzed once the calibration has been met, whether it be an
initial calibration or calibration verification.. The method blank, called the
"VBLK", consists ofloading a syringe with 5mL of filtered tap water spiked to
yield a concentration of 50 ppb internal standard and surrogate, or loading a 40mL
volatile vial of filtered tap water into the Precept or Archon tray to be spiked •
automatically by the instrument. The VBLK is used to establish the analytical
system is free of contaminants. It is also used to check for carryover

Page 11 of32



SWLO.INC./ AATS.INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 82608)

•

.--

O-Series: SWL-OV-303
Rev. No. 5.0 - 10/10/00

-
- contamination after a standard run.

10.1.2 An acceptable blank must meet the internal standard criteria stated in Section

8.10.1 and the surrogate recoveries found in Table 4. The concentration of the

target compounds in the blank must be less than the method'reponing limit for

each target compound (see Table 7).

10.1.3 If a blank exceeds these criteria. corrective measures must be taken immediately,

beginning with immediately reanalyzing the blank. If all criteria are still not met.

the supervisor is then consulted.

10.2 Laboratory Control Spike (LCS and LCSD)

10.2.1 The Laboratory Control Spike (LCS and LCSD) are internal laboratory QC

samples designed to show the capability of our laboratory to be in compliance with

the protocol. They consist of filtered tap water spiked with an LCS solution which

contains all compounds found in the daily calibration standards at a 50ppb level.

10.2.2 An acceptable LCS and LCSD must meet the internal standard criteria stated in

Section 8.10.1 and the surrogate recoveries in Table 4. The percent recovery for

each of the compounds in the LCS and LCSD should be within recovery limits

shown in the QC Method Reference "Blue Book". The LCS limits are set forth by

our laboratory showing our internal control limits, therefore, operators should put

forth every effortto meet these limits. Limits are derived using a control chan

program as per the Control Chan SOP (SWL-GA-112).

10.2.3 If the compounds are outside QC limits, corrective action is needed immediately,

beginning with rerunning the LCS to verify that it was prepared correctly and that

it was not a bad purge. If reanalysis does not solve the problem, a new standard

may need to be made.

-10.3 Matrix Spikes - MSIMSDs will be analyzed at a rate of 1 MS/MSD per batch of 20 or

fewer samples. A minimum of the five compounds (l,l-Dichloroethene, Benzene,

Trichloroethene, Toluene, and Chlorobenzene) will be used; however all compounds can

be spiked. The recovery limits will be the same as the LCSILCSD and will be advisory

since they are dependent upon the matrix.

•

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

Residual sample material and standards are discarded as directed by the Hazardous Waste

Management Plan (SWL-GA-114.)

12.0, METHOD PERFORMANCE

12.1 The recovery limits for each of the compounds in the LCS and LCSD are shown in the QC

Method Reference "Blue Book".

12.2 The recovery limits for each of the compounds in the MS and MSD are shown in the QC

Method Reference "Blue Book". -

12.3 MDL'S for this method are reponed!n the Laboratory's "Red Book".

Typist LLR
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12.4 Method 8260B is the analysis method used for several aaditional test codes. These test

codes include TCLP Analysis, Skinner's List, Appendix IX. and BTEX. These specific •

test codes, sublists. and reponing limits for each of the above tests are shown in Tables

10-13.

13.0 REFERENCES

13.1 Method SW846-8260B (Update III, Revision 4 - December. 1996)

13.2 Method SW846-5030B (Update III, Revision 4, 1996)

13.3 Method SW846-5035 (Update III, Rev. 0, Dec. 1996)

13.4 Method SW846-5030A (Update I, July 1992)

13.5 Control Chart SOP (SWL-GA-112)

13.6 Definition and Determination of Detection Limits SOP (SWL-GA-113)

13.7. Hazardous Waste Management Plan SOP (SWL-GA-114)

14.0 DEFINITIONS

LCS: Laboratory Control Spike: A known matrix spiked with compounds representative

of the target analytes. Used to document laboratory performance.

15.0 DATAARCmvAL

Instrument data is stored in two separate locations before being archived to ensure data does not

become erased or corrupt. Data is stored on both the instrument's Chemstation and the Windows

NT File Server. An incremental backup of the server is performed daily, and a full backup of the

server is performed weekly. The data is stored on the Chemstation for a minimum of2 weeks.

16.0 METHOD DETECTION LIMITS (MDL'S)

16.1 MDL's are analyzed annually for both 5mL water and both soil methods (Method 5030

and Method 5035). Seven aliquots are analyzed at a concentration of 5ppb and their data

is recorded in a spreadsheet format for easy review.

16.2 MDL's are verified to be below our reporting limit.

16.3 MDL'S are reported in the Laboratory's "Red Book". •
Typist LLR
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Table 1

Characteristic Ions for Surrogates and Internal
Standards for Volatile Organic Compounds

O-Series: SWL-OV-303
Rev. No. 5.0 -10/10/00

Primary Secondary Primary Secondary
Characteristic 'Characteristic Characteristic Characteristic

Surrogate Ion 100(5) Internal Standard 100' 100(5)

4-Bromotluorobenzene 95 174.176 Pentatluorobeniene 168
Dibromofluoromethane 113 1,4-Difluorobenzene 114
To1uene-dR 98 Chlorobeniene-d5 117
1.2-Dichloroethane-cL 65 . 1.4-Dichlorobenzene-dJ 152

e,

•
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TABLE 2 •Characteristic Masses (mJz) for Purgeable Organic Compounds
Primary Secondary Primary secondary
Characteristic Characteristic Characteristic Characteristic

Analvte Ion lon(s) Anal e Ion lon(s

Acetone 43 58 cis-1,2-Dichloroetnene 96 61,98
Acetonitrile 41 40,39 Trans-1,2-Dichloroethene 96 61.98
Acrolein 56 55 1,2-Dichloropropane 63 112
Acrylonitrile 53 52,51 1,3-Dichloropropane 76 78
Allyl Chloride 76 41,39 2,2-Dichloropropane 77 97
Benzene 78 1,1-Dichloropropene 75 110,77
Bromobenzene 156 77, 158 1,4-Dioxane 88 58
Bromochloromethane 128 49,130 Ethyl Acetate 45 70
Bromodichloromethane 83 85, 127 Ethylbenzene 91 106
Bromoform 173 175,254 Ethyl Ether 59 45. 74
Bromomethane 94 96 Ethyl Methacrylate 69 41
2-Butanone 43 72,57 Hexane 57 41.86
n-Butylbenzene 91 92. 134 2-Hexanone 43 58.57
sec-Butylbenzene 105 134 Hexachlorbutadiene 225 223:227
tert-Butylbenzene 119 91,134 IsobUtyl Alcohol 43 74
Carbon Disulfide 76 78 Isopropylbenzene 105 120
Carbon Tetrachloride 117 119 p-Isopropyltoluene 119 134,91
Chlorobenzene 112 77,114 Methacrylonitrile 67 41
····'roethane 64 66 Methylene Chloride 84 86,49 .

. 'lroethylvinyl Ether 63 43,43 Methyl Iodide 142 127,141-
Jform 83 85 Methyl Methacrylate 69 41

1-Chlorohexane 55 91,41 4-MethyI-2-Pentanone 43 58
Chloromethane 50 52 Naphthalene 128
Chloroprene 53 88 2-Nitropropane 43 41
2-Chlorotoluene 91 126 Pentachloroethane 167 169

I4-Chlorotoluene 91 126 Propionitrile 54 52
i Cyclohexanone 55 42 n-Propylbenzne 91 120
i cis-1.3-Dichloropropene 7.5 77 Styrene 104 78

1,2-Dibromo-3-Chloropropane 75 155.157 1,1,1,2·Tetrachloroethane 131 133,119
Dibromochloromethane 129 127 1,1,2,2-Tetrachloroethane 83 131,85
1,2-Dibromoethane 107 109, 188 Tetrachloroethene 166 168, 129
Dibromomethane 93 95, 174 Toluene 92 91
1,2-Dichlorobenzene 146 111,148 Trans-1,3-Dichlorpropene 75 77
1,3-Dichlorobenzene 146 111. 148 1,2,3-Trichlorobenzene 180 182, 145
1,4-Dichlorobenzene 146 111,148 1,2,4-Trichlorobenzene 180 182, 145
trans-1.4-Dichloro-2·Butene 53 89, 75 1,1 ,1-Trichloroethane 97 99,61
Dichlorodifluoromethane 85 87 1,1,2-Trichlorethane 83 97,85
1,1-Dichloroethane 63 65,83 Trichloethene 95 130, 132
1,2-Dichloroethane 62 98 . Trichlorofluoromethane 101 103
1, '-Dichloroethene 96 61,63 1,2,3-Trichloropropane 75 77

1,2,4-Trimethylbenzene 105 120
1,3,5-Trimethylbenzene 105 120
Vinyl Chloride 62 64
o-Xylene 106 91
m,p-Xylene 106 91
Vin Acetate 43 86
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.' Table 3
BFB Key Ions and Abundance Criteria

Mass Ion Abundance Criteria
50 15.0 to 40% of mass 95
75 30 to 60% of mass 95
95 Base Peak, 100% Relative Abundance
96 5to 9% of mass 95
173 <2% of mass 174
174 >50% of mass 95
175 5to 9% of mass 174
176 >95% but <101% of mass 174
177 5 to 9% of mass 176

Table 4
Surrogate Recovery Limits·

SurroQate Compound Water Low/Med Soil/Sediment
4-Bromofluorobenzene 86-115 74-121
Dibromofluoromethane 86-118 80-120
Toluene-d8 88-110 81-117
1,2-Dichloroethane-c4 80-120 80-120

*Based upon method limits

•
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SWLO. INC. / AATS. INC.
Analysis of Volatile Organics by GeMS (SW846 Method 82608)

Table 5
Volatile Internal Standards with Corresponding

Analytes Assigned for Quantitation

O-Series: SWL-OV-303
Rev. No. 5.0 - 10/10/00

•
PentaTtuorooenzene Chlorobenzene-d5 1.4-Difluorobenzene 1,4-Dichlorooenzene-D4 I

Acetone Bromoform Benzene Bromooenzene

Acetonitrile Chlorobenzene Bromodichloromethane n-Butylbenzene

Acroiein 1-Chlorohexane Bromofluorobenzene sec-Butylbenzene

Acrylonitrile Cyclohexanone (Surrogate) tert-Butylbenzene

Allyl Chloride trans-1,4-Dichloro-2-Butene Carbon Tetrachloride 2-Chlorotoluene

Bromochloromethane 1,3-Dichloropropane 2-Chloroethylvinylether 4-Chlorotoluene

Bromomethane Ethylbenzene 1,2-Dibromoethane 1,2-Dibromo-3-Chloropropane

2-Butanone· 2-Hexanone 1,2-Dichloroethane 1,2-Dichlorobenzene

Carbon Disulfide Pentachloroethane Dibromofluoromethane 1,3-Dichlorobenzene

Chloroethane Styrene (Surrogate) 1,4-Dichlorobenzene

Chloroform 1,1,1,2-Tetrachloroethane 1,2-0ichloropropane Hexachlorobutadiene

Chloromethane Tetrachloroethene 1,1-Dichloropropene Isopropyl benzene

Chloroorene Oibromochloromethane cis-1,3-Dichloropropene p-Isoproyltoluene

Dichlorodifluoromethane m,p-Xylene trans-1.3-Dichloroprooene Naphthalene .

1,1-Dichloroethane o-Xylene 1,4-Dioxane n-Propylbenzene

1, 1-dichloroethene Ethyl Methacrylate 1,1,2.2-Tetrachloroethane

cis-1. 2~Oichloroethene Isobutyl Alcohol 1,2,3-Trichlorobenzene

trans-1.2-Dichloroethene 4-Methyl-2-Pentanone 1,2,4-Trichlorobenzene

2,2-Dichloropropane Methyl Methacrytate 1,2.3-Trichloropropane

Ethyl Acetate 2-Nitropropane 1,2,4-Trimethylbenzene

Ethyl Ether Toluene 1,3,5-Trimethylbenzene

lodomethane Toluene-da (Surrogate)

Mathacrytonitrile 1,1.2-Trichloroethane

Methylene Chloride Trichloroethene

Methyl Iodide 1.2-0ichloroethane-d4

Propionitrile (Surrogate)

'1,1,1-Trichloroethane
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride

•
Typist LLR

Page 17 of32



. "

'''.' . :.\- ':'~ .
:\ ...
",:'"

SWLO. INC. I AATS. INC.
Analysis of Volatile Organics by GCMS (SW846-,Method 8260B)

.~-

Table 6
Volatile Calibration Check Compounds iCCC)

O-Series: SWL-OV-303
Rev. ~o. 5.0 - IO/IO/on

• 1.1-Dichloroethene • Chloroform • 1.2-Dichloropropane
• Toluene • Ethylbenzene • Vinyl Chloride

initial Calibration: 5.20.50,1 00.200ppb (soil/5mL purge)
Max%RSD: 30%
Max%Difference: :0%
Calibration Verification: 50ppb (soil/5mL purge)

Volatile System Performance Check Compounds (SPCC)

• Chloromethane • 1.1,2.2-Tetrachloroethane
• 1,1-Dichloroethane • Chlorobenzene
• Bromoform

•

•
Typist LLR

Minimum Relative Response Factor
(RRF)

Soil 15mL Purge RRF:

0.100 for Bromoform
1,1-Dichloroethane
Chloromethane

0.300 for Chlorobenzene
1,1,2,2-Tetrachloroethane
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SWLO. INC. / AATS. INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 82608)

Table i
Compound List and Method Reponing Limits

O-Series: S\VL·OV·303
Re\'. :\0.5.0 - lO/IOIOU

•
5mLWateror 5mL Water or I

Volatile Comcound CAS# 5q SoW Volatile ComDound CAS# 5a Soil·
Acetone 67-64-1 5 1,2-Dichlorooropane 78-87-5 5
Benzene 71-43-2 5 cis-1.3-Dichloropropene 10061-01-5 "
Bromobenzene 108-86-1 5 trans-1,3-Dichloropropeml 10061-02-6 5
Bromochloromethane 74-97-5 5 1,3-Dichloropropane 142-28-9 5
Bromodichloromethane 75-27-4 5 2,2-Dichloropropane 594-20-7 5
Bromoform 75-25-2 5 1,1-Dichloropropene 63-S8-6 5
Bromomethane 71-83-9 5 Ethylbenzene 100-41-4 5
2-8utanone 78-93-3 5 2-Hexanone 591-78-6 5
Carbon Disulfide 75-15-0 5 Hexachlorobutadiene 87-68-3 5
n-Butylbenzene 104-51-8 5 Isopropylbenzene 92-82-8 5
sec-Butylbenzene 135-98-8 5 p-Isopropyltoluene 99-87-6 5
tert-Butylbenzene 98-06-6 5 Methylene cnloride 75-09-2 5
Carbon Tetrachloride 56-23-5 5 4-Methyl-2-Pentanone 108-10-1 5
Chlorobenzene 108-90-7 5 Methyl-tert-butyl Ether 1634-04-4 5
Chloroethane 75-D0-3 5 Naphthalene 91-20-3 5
Chloroform 67-66-3 5 n-Propylbenzene 103-65-1 5
2-Chloroethylvinyl Ether 110-7S-8 5 Styrene 100-42-5 5
Chloromethane 74-87-3 5 1,1,1,2-Tetrachloroethane 630-20-6 5
2-Chlorotoluene 95-49-8 5 1,1,2,2-Tetrachloroethane 79-34-5 5
4-Chlorotoluene 106-43-4 5 Tetrachloroethene 127-18-1 5
Dibromochloromethane 124-48-1 5 Toluene 108-88-3 5
1,2-Dibromo-3-Chloropropane 92-12-8 5 1,2,3-Trichlorobenzene 87~1-6 5
1,2-Dibromoethane 106-93-4 5 1,2,4-Trichlorobenzene 120-82-1 5
Dibromomethane 74-94-3 5 1,1,1-Trichloroethane 71-S5-6 5
1.2-Dichlorobenzene 95-50-1 5 1,1,2-Trichloroethane 79-00-5 5
1,3-Dichlorobenzene 541-73-1 5 Trichloroethene 79-01-6 5
1A-Dichlorobenzene 106-46-7 5 Trichlorofluoromethane 75-69-4 5
Dichlorodifluoromethane 75-71-8 5 1,1,2-Trichlorotriflouroethane 76-13-1 5
1,1-Dichloroethane 75-34-3 5 1,2,3-Trichloropropane 96-18-4 5
1,2-Dichloroethane 107-06-2 5 1,2.4-Trimethylbenzene 95-63-6 5
1,1-Dichloroethene 75-35-4 5 ·1,3,S-Trimethylbenzene 108-67·8 5
cis-1.2-Dichloroethene 1S6-S9-2 5 Vinyl Chloride 75-D1-4 5
trans-1.2-Dichloroethene 156-6o-S 5 o-Xylene 95-47-6 5
1,2-Dichloroethene (Total) 54o-S9-o 5 m,p-Xylene 13-302-07 5

Xylene (Total) 1330-20-7 5
Vinvl Acetate 108-05-4 5

NOTE: Concentration Units: Water = I-lg/L 5011 = I-lg/Kg
"ReportIng Limits derived from method.

•

•
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SWLO. INC. / AATS. INC.
Analysis of Volatile Organics by GerMS (SW846 Method 82608)

Table 8

Standards Preparation-Soil/5mL Pur~e

O-Series: SWL-OV-303
Rev. :"io. 5.0 - 10/10/on

•

•

Begin Cone. Aliquol TOlal Vol. Final Cone.

Compound or Standard Mix (~glmLl (~L) (mLl (!l2lmLl

Internal·Standard
NSI:

Internal Standard :-.tix 2500 :00 20
....,--

Surrogate:
NSI:

Surrogate Mix 2500 200 20 25

VSTD025
NSI:

Mix A 2000 125 10 15

MixC 2000 125 10 25

Mix L 2000 125 10 15

MixM 2000 125 10 25

Carbon Disulfide 5000 50 10 15

Vinyl Acetate 5000 50 10 :5
Ketones Mix 1000 125 10 25

Extra Compound Mix
Chern-Service:

2-Chloroethylvinyl Ether 10.000 25 10 25

Acrolein 10,000 250 10 250

Acrylonitrile 10,000 250 10 250

I-Chlorohexane 10,000 25 10 25

MTBE 10,000 25 10 25

Methyl Iodide 10,000 25 10 25

Trans-I,4-Dichloro-2-Butene 10,000 25 10 25

n-Hexane 10,000 25 10 25

Acetonitrile 10,000 250 10 250

\,1,2-Trichlorotrifluoroethane 10,000 25 10 25

Allyl Chloride 10.000 25 10 25

Chloroprene 10.000 25 10 25

Propionitrile 10,000 250 10 250

Methacrylonitrile 10,000 250 10 250

Isobutyl Alcohol 10,000 500 10 500

l,4-Dioxane 10,000 500 10 500

MethyI Methacry late 10,000 25 10 25

Ethyl Methacrylate 10.000 25 \0 25

Pentachloroethane 10,000 25 10 25

2-Nitropropane 10,000 25 10 25

Cyclohexanone 10,000 25 10 25

Ethyl Acetate 10,000 25 10 25

n-Butanol 10,000 250 10 250

Ethyl Ether 10,000 25 10 25

Gases Mix
NSI:

Gases Mix 1000 125 5 25

Typist LLR
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SWLO. INC. i AATS. INC.
Analysis of Volatile Or~anics by GelMS (SW846 Method 82608)

O-Series: SWL-OV-~03

Re\'. ~o. 5.0 -. 10110/00

________________T_a_b_le_9 ...,:.

Response Factor and Concentration Calculation

RF = :A ,) (C IS) and conCRF = (A.) (C Gl or concLR = (A I) - b or :onCtJuao =a+ Ox + ex'

I :A ;5) IC ,) (A;s) (RF) M

Where:
A, =
·A,s =
C,s =

CRF =

RF =
CLR =

. Cauaa =

Area of characteristic ion for the measured compound.
Area of the characteristic ion for the specified internal standard
Concentration of the internal standard (ng/j.1L)

Concentration of the measured compound (ng/j.1L) using the average response factor

Average of Five Initial RF's for acompound
Concentration of the measured compound (ng/j.1L) using Linear Regression
Concentration of the measured compound (ng/j.1l.) using the Quadratic Equation

Surrogate Recovery: %Surrogate Recovery = Qd x 100%

-Qa

Where:
Qd = Quantity determined by analysis
Qa = Quantity added to sample

. Aatrix Spike recovery and RPD:

atrix Spike Recovery = SSR - SR x 100

SA

Where:
SSR = Spike Sample Result
SR = Sample Result
SA = Spike Added

Matrix Spike RPD = IMSR - MSDR I
(Y2)(MSR + MSDR)

x 100

Laboratory Control Spike (LCS) Recovery: LCS Spike Recovery = SSR - SR x 100

SA

Where:
SSR =
SR =
SA =

Spiked Sample Result
Sample Result
Spike Addeds

Calibration Calculations:

%RSD = SO x 100%

RF

%Drift = RFv· RF

RF

x100

RSO

Where:
SO = Standard Deviation
RF = Average of Five Initial RF's for a

compound
= Relative Standard Deviation

Typist LLR

Where:
RFv = RFv from ContinUing Calibration

= The mean Response Factor from the Initial
Calibration
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•
S\VLO. INC. I AATS. INC.
Analysis of Volatile Or~anics by GC/MS (SW8~6 Method 8260B)

O-Series: S\"'L-OV-303
Re\'. :\0.5.0 - 10/10mU

.-

•

Table 10
Additional 8260 Standards Final Concentration-Soi1l5mL Purge

Final Cone. Final Cone. Final Cone. Final Cone. Final Cone.
Compound in Standard Mix Sppb Std 20ppb Std SOppb Std 100ppb Std 200ppb Std

Acetonitrile 50 200 500 1000 2000
Acrolein 50 200 500 1000 2000
Acrylonitrile 50 200 500- 1000 2000
Allyl Chloride 5 20 50 100 200
n-Butanol 100 400 1000 2000 ~OOO

1-Chlorohexane 5 20 50 100 200
Chloroprene 5 20 50 100 200
Cyclohexanone 5 20 50 100 200
Trans-l,4-Dichloro-2·Butene 5 20 50 200 400
l,4-Dioxane 100 400 ~OOO 2000 .l000
Ethyl Acetate 5 20 50 100 200
Ethyl Ether 5 20 50 100 200
Ethyl Methacrylate 5 , 20 50 100 200
Hexane 5 20 50 100 200
Isobutyl Alcohol 100 400 1000 2000 4000
Methacrylonitrile 50 200 500 1000 2000
Methyl Iodide 5 20 50 100 200
Methyl Methacrylate 5 20 50 100 200
2·Nitropropane 5 20 50 100 200
Pentachloroethane 5 20 50 100 200
Propionitrile 50 200 500 1000 2000

- .
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•
O-Series: SWL-OV-303
Rev. ~o. 5.0 - 10/10/0n

CAS#Volatile Camoound

Table 11
Skinner's Compound List and Method Reponing Limits (MS330)

5mLWater or
·50 Sail'

SWLO. INC. I AATS. I~C.
Analysis of Volatile Organics by GeMS (SW846 Method 8260B)

Benzene
2-Butanone
Carbon Disulfide
Chlorobenzene
Chlorotonn
1,2-Dibromoethane
1,2-Dichloroethane
1,4-Dioxane
Elhylbenzene
Sytrene
Xylene (Total)

71-43-2
78-93-3
75-15-0
108-90-7
67-66-3
106-93-4
107-06-2
123-91-1
10041-4
10042-5
1330-20-7

5
5
5
5

500
5
5
5

NOTE: Concentration Units: Water=!lg/L Soil=!lg/Kg

'Reponing Limits derived from method. Medium Soil/Sediment Method Reponing Limits are 125 times the
individual Low SoiUSediment Method Reporting Limits.

Table 12
TCLP** Compound List and Method Reporting Limits (MS340)

5mLWater Regulatory Umits
Volatile Compound CAS# ~gIL (mglL)

Benzene 71-43-2 5 0.50
2-Butanone 78-93-3 5 200
Carbon Tetrachloride 56-23-5 5 0.50
Chlorobenzene 108-90-7 5 100
Chlorotonn 67-66-3 5 6
1,2-Dichloroethane 107-06-2 5 0.50
1,1-Dichloroethene 75-35-4 5 0.70
Tetrachlbroethene 79-34-5 5 0.70
Trichloroethene . 79-00-5 5 0.50
Vinyl Chloride 108-67-8 5 0.20

•

·*TCLP extracts must be analyzed within 14 days of the zero headspace extraction date.
The TCLP Zero Headspace Extraction Blank is analyzed with no dilution, resulting in the above reporting limits.

All samples are analyzed initially at a 5X dilution to reduce the effects of the acetic acid on the column. The higher
reporting limits as a result of the dilution are still below the regulatory limits.

•
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SWLO. INC. " AATS. INC.
.-\nalysis of Volatile Organics by GCJ:\1S (SW846 Method 82608)

O-Series: S\\'L-OV-~03

Rev. ~o. 5.0 - IO/I0IOn

Table 13

Appendix IX Compound List and Method Reponin!! Limits (MS350).
5mLWater or 5mL Water or t

Volatile Comcound CAS# . 50 Soil" Volatile Comcouno :AS# 50 Soil" :

Acetone 67·64-1 5 Ethyl Methacrylate 97-63-2 l:
~

Acetonitrile 75-05-8. 200 Ethylbenzene , 0Q-4'-~ 5

Acrolein 107-02·8 50 2-Hexanone 591·78-6 5

Acrylonitrile 107-13-1 50 Isobutyl Alcohol 78-83-, 200

Allyl Chloride 107-05-1 5 Methacrylonitrile 126·98-7 100

Benzene 71-43-2 5 Methyl Iodide 74.88-4 5

Bromobenzene 108-86-1 5 Methyl Methacrylate 80-62-6 5

Bromodichloromethane 75-27-4 5 Methylene chloride 75-09-2 5

Bromoform 75-25-2 5 4-Methyl-2·Pentanone 108-10-' 5

Bromomethane 71-83-9 5 Pentachloroethane 76-01·75 5

2-Butanone 78-93-3 5 Propionitrile 107-12-0 . 100

Carbon Disulfide 75·15-0 5 Styrene 100-42-5 5

Carbon Tetrachloride 56-23-5 5 1.1,1,2-Tetracnloroethane 530-20-6 5

Chlorocenzene 108-90·7 ~ 1.1,2.2-Tetracnioroethane 79-34-5 5

Chloroethane 75-00-3 5 Tetrachloroethene 127-18-' 5

2-Chloroethylvinyl Ether 110-75-8 5 Toluene 108-88-3 5

Chloroform 67-66-3 5 Trans-1.4Dichloro-2-Butene 110-57-6 5

Chloromethane 74-87·3 5 Trans-1 ,3-Dichloropropene 10061-02-6 5

Chloroprene 126-99-8 5 1,2,4-Trichlorobenzene 120-82-1 5

Cis-1.3-Dichloropropene 10061·01-5 5 1,1 ,1-Trichloroethane 71-55-6 5

1,2-Dibromo-3-Chloropropane 96-12-8 5 1,1,2-Trichloroethane 79-00-5 5

Dibromochloromethane 124-48-1 5 Trichloroethene 79-01-6 5

1,2-Dibromoethane 106-93-4 5 Trichlorofluoromethane 75-69-4 5

Dibromomethane 74-94·3 5 1,2,3-Trichloropropane 96-18-4 5

Dichlorodifluoromethane 75-71-8 5 Vinyl.Chloride 75-01-4 5

1.1-Dichloroethane 75-34-3 5 Xylene (Total) 1330-20-7 5

1,2-Dichloroethane 107-06-2 5 Vinyl Acetate 108-05-4 5

1,1-Dichloroethene 75-35-4 5

1,2-Dichloroethene (Total) 540-59-0 5

1,2-Dichloropropane 78-87·5 5

1A-Dioxane 123-9M 500

trans-1,3-Dichloropropene 10061-02-6 5

•

•

NOTE: Concentration Units: Water=llg/L Soil=llg/Kg

-Reporting Limits derived from method. Medium Soil/Sediment Method Reporting Limits are 125 times the

individual Low Soil/Sediment Method Reporting Limits.

•
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Table 14
BTEX+Compound List and Method Reponing Limits (MS380)

SWLO. INC. / AATS. INC.
.\naiysis of Volatile Organics by GCf.\lS (SW846 Method 8260B)

SmLWaler or
fVolatile Comoouna CAS# 5a Soil"

Benzene 71-43-2 5
Ethytbenzene 100-41-4 5
Toluene 108-88-3 5
Xylene (Total) 1330-20-7 5
MTBE 1634-04-4 5
Hexane 110-54-3 S
1.2-Dibromoethane 106-93-4 S

O-Series: S\VL-OV-303
Rev. ~o. 5.0 - 10/10/on

•

NOTE: Concentration Units: Water=llg/L

-Reporting Limits derived from method. Medium Soil/Sediment Method Reoorting Limits are 125 times the
:ndividual Low Soil/Sediment Method Reporting Limits.

•

•
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SWLO. INC. 1AATS. INC.

Analysis of Volatile Organics by GelMS (SW846 Method 8260B)

•
....

··'1"·. ,

ATIACHMENT 1 ..

Volatiles GCIMS pH Log

VOLATTI..ES
pHFO~
Ref: SWLoOV-I0l. Rev. 2.0
FOnD ID: OV-IOl-pH-F
LocalioalFile ID: QCFORMS ON ·SWLO'\ORGANICS\PHLOC.DOC

O-Series: S\\'L-OV-303
Rev. ~o. 5.0 - 10110/00

CLIENT _ SDGIEPISODE# _

•

I
I

LABID I CLlENT~A1'1PLE I
I I

pH ANALYST DATE
TESTED

: DATE P.O.
i NOTIFIED·

I I

•
Typist LlR

COMMENTS: _

• Data P.O. Notified: Field Is fiUed out wIlea salDpla an not acidified and Prajcct Officer is aotlfi.d of sltuarioa

SOlTlHWEST LASORATOllY OF OIC1.AHOMA.INCJAMElICAH ANALYl1CAL. ~CHNICALSEIlVICES.INC•

1700 W. ALBANY. BROUN AAaOW. OK. 74011 (911)151·:za"
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SWLO. INC. / AATS. INC.
Analysis of Volatile Organics by GCMS (SW846 Method 82608)

ATIACHMENT 2
Encore Sample Presenration Form

O-Series: SWL-OV-303
Re\'. ~o. 5.0 - 10110/0n

•VOLATILES Method 5035
Encore Sample Preservation Form
Ref: SWL-OV-]()3. Rev. ~.l

Form m: OV-30l-Pnv-l
LocalioafFile 1D: S:\COMMON\ORGANICS\SOJ5.DOC

CLIENT _ EPISODE# _

VOA BALANCE ID A B C (Circle One)

MeOH LOT # _ NaHSO~LOT~. __

Typist LLR

LAB IDIENCORE m I WEIGHT I ANALYST i DATE I
(l!) I PREPARED

I i \ I
I I
I I

sotrrHWEST lABORATORY OF OKlAHOMA lNCJAMERJCA.'1 ANALYTlCAL I/: TECHNICAL SERVICES. INC.

1700 W. ALBANY. BROI'EN AJUlOW. 01.: 7~12 (911)2."·21S8

Page 27 of32
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SWLO. INC. l.tiTS. INC.
Analysis of Volatile Organics by GeIMS (SW846 Method 82608)

• ATTACHMENT 3
VOA Vial PreservationlPreparation Form

O-Series: SWL-OV-303
Rev. ~o. 5.0 - tO/lO/OO

VOLATILES Method 50.35

VOA Vial Preservation/Preparation Form
Ref: SWL-OV-JOJ. Re,". ~.I

Form 10: OV~JOJ-PreJl-2

LocatioDifile 10: S:\COMMO:"o"\ORGA;\ICS\50JSI,rclI.OOC

EPISODE #:------
8 C (Circle One,

~aHSO~ LOT: _

CLIENT: _

VOA BALANCE ID: A

MeOH LOT #: _

DATE:

i ANALYST iFINAL
WEIGHT

INITIAL
WEIGHT

I
LAB ID!

VOA VlALID*
(2)** I (2t

I
,

i

I I
I

I
I

I

e,.

•
eAsligDed upoJI RCCIJlC at the Iaborarory after samphng

eePerfonDec1~ vials are submia.ed 10 cIiem. Weight DOled directly on VOA vial1abeL

" llOUTHWEST LABOlAlORY OF OKLAHOMA.INCJAWERJCAN ANALYnCAL. n:c:HNlCAL SERVlCES.INC.

1700 w. AUIAHY. BlOXEN ARJlOW. OK 74012 (911J2S1·ml

Typist LLR
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SWLO. INC. / AATS, INC.
Analysis of Volatile Organics by GelMS (SW846 Method 8260B)

PPENDIX A-SW-846 METHOD 5035 FOR VOLATILES

1.0 SCOPE AND APPLICATION

O-Series: SWL-OV-303
Rev. ~o. 5.0 - 10/10/00

•
1.1 The analytical method that follows is designed to analyze soil sampies from sites for

volatile compounds based on a closed-system purge and trap GC.')'·lS method.

1.2 The reponing limits and compounds listed in Table 7 are normal limits and compounds
analyzed by this method.

2.0 \1ETHOD SUMMARY

2.1 Low-level volatile organic compounds are determined by collecting approximately 5g of
sample, weighed in the field at the time of collection. and placing it in a pre-weighed vial
with a septum-sealed screw-cap that already contains a stirring bar and 5mL of sodium
bisulfate preservative solution. The entire vial is placed. unopened. onto the instrument.
Immediately before analysis. organic-free reagent water. surrogates. and internal standards
are automatically added without opening the sample vial.

2.2 The sample introduction technique in Appendix Section 2.1 is not applicable to medium
level samples. Medium-level volatile organic compounds are determined by collecting
approximately 5g of sample, weighed in the field at the time of collection. and placing it
in a pre-weighed vial with a sepnim-sealed screw cap that already contains a stirring bar
and 10mL of methanol preservative. Analysis of the medium level sample proceeds as •
stated earlier in the SOP in Section 8.

2.3 . An alternative procedure to submitting sample vials to the laboratory is the submission of
Encore Samplers. Transfer of the sample into the appropriate preservative is then
performed at the laboratory.

3.0 HEALTH AND SAFETY

3.1 Some of the reagents solvents, and other chemicals used in this method have been clearly
defmed as toxic and/or carcinogenic. Most, however, remain in question or are not
precisely defmed with respect to the hazards of handling. All chemicals and samples,
therefore, are treated as potentially hazardous, and exposure to them is minimized. Also,
the MSDS for all stock solutions, reagents. and solvents used are kept on file in an easily
accessible place in the lab. Any spills that may occur are cleaned up immediately.

4.0 SAMPLE PRESERVAION, CONTAINERS, HANDLING & STORAGE

4.1 All soil samples are to be preserved, whether it is performed in the field or in the
laboratory.

4.2 Samples are stored at 4 +/- 2 C. All samples must be allowed to warm to ambient
temperature before analysis.

•
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SWLO. INC. / AATS. INC.

Analysis of Volatile Organics by GCIMS (SW846 Method 82608)
O-Series: SWL-OV-303
Rev. ~o. 5.0 - 101l0/On

·0e·
6.0

-
INTERFERENCES AND POTENTIAL PROBLEMS

5.1 The same sources of contamination stated in Section 5.0 of this SOP appiy to Method

5035.

.-\PPARATUS AND MATERIALS

6.1 Purge and Trap Device---The purge and trap device consists of the sample purger. the trap.

and the desorber. The sample purger must be capable of analyzing a soil by means of a

closed-system autosampler. It must also have the capability of automatically adding

internal standard and surrogate without opening. the sample vial. Sample purgers include

the Tekmar Precept II and the Varian Archon.

6.2 Magnetic Stirring Bars-PTFE- or glass coated bars of the appropriate size to fit in the

sample vials. Stirring bars may be reused. provided they are thoroughly cleaned between

uses.

6.3 Encore Sample Extractor---Metal device used to extract soil sample out of Encore

Samplers into VOA vials.

7.0 REAGENTS AND STANDARDS

e
7.1

7.2

Reagent water - Produced by filtering tap water through an organic filtration system

containing activated charcoal prior to use.

Methanol - Pesticide quality or equivalent.

7.3 Secondary dilution standards - Using commercially prepared standard solutions,

secondary dilution standards that contain the compounds of interest, either singly or mixed

together, are prepared in methanol. Secondary dilution standards should be stored with

minimal headspace and should be checked frequently for signs of degradation or

evaporation especially just prior to preparing calibration standards from them. Secondary

dilution standards are used until degradation is verified through daily calibration checks.

7.4 Internal Standard and Surrogate Spiking Solution - The internal standards are

Pentafluorobenzene, 1,4-Difluorobenzene, Chlorobenzene-ds' and l,4-Dichlorobenzene-

d
4

• The surrogates are Dibromofluoromethane, Toluene~d8' 4-Bromofluorobenzene, and

1,2-Dichloroethane d
4

• One internal standard and surrogate standard solution is prepared

containing the above at a concentration of 250 ~glmL in methanol.

7.5 Sodium Bisulfate-ACS reagent grade or equivalent

8.0 PROCEDURE

e
Typist LLR

8.1 Sample Containers: Clients may submit samples to the laboratory in one of two ways; In

preserved 40mL VOA vials or in a device such as the Encore sample.

8.1.1 Preserved 40mL VOA Vials
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Before sampling, the 40mL VOA vials must be P-Iep~ed. This
preparation may be perfonned by our laboratory or the client
responsible for sampling. The specific preparation procedure depends
on the expected concentration range of the sample. If the
concentration range is unknown. enough sample should be taken to
prepare both low and high concentration vials.

Sample vials should be prepared in a controlled environment. sealed.
and shipped to the field location. The vials containing preservative for
low concentration soil samples should be prepared by the following
steps:

• Add a clean magnetic stirring bar to each clean vial.

• Add Ig ofNaHS04 preservative to each vial.

• Add 5mL of organic-free reagent water to each vial.

• Seal the vial with the screw-cap and septum seal.

• Affix a label to each vial.

• Weigh the prepared vial to the nearest 0.01 g, record the weight,
and write it on the label.

The vials containing preservative for high concentration soil samples
should be prepared using the following steps:

• Add lOmL ofmethanol to each vial.

• Seal the vial with the screw-cap and septum seal.

• Affix a label to each vial.

• Weigh the prepared vial to the nearest O.Olg, record the weight,
and write it on the label.

Pre-preserved vials may also be used. These vials are obtained from a
commercial vendor.

•

•

Typist LLR

8.2 . Sample Collection: Samples may be collected in either an Encore sampler or in preserved
VOA vials.

8.3 Sample Storage:

8.3.1 If samples arrive at the laboratory in Encore Samplers. they must be analyzed or
preserved within 48 hours of sampling. Preservation is perfonned in the same
manner as stated above, depending on the expected sample concentration level.

8.3.2 The sample core is removed from the Encore Sampler and added to the vial •
(Attachment 3.)
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-
8.3.3 - The vial is weighed again to detennine the precise weight of the s~ple. and the

Encore Preservation Form is prepared. This form is submitted with sample data.

8.3.4 If the samples arrive at the laboratory in pre-preserved vials. the VOA Vial

Preservation/Preparation Form (Attachment I) is prepared.. The initial weight or

the vial and preservation (which was determined by the client or commercial

vendorl is noted in the Initial Wei.ght column. The viai containing the sample is .

weighed and thi~ weight is noted in the Final Weight column. The difference

between the Final Weight and Initial Weight is the weight of the sample. which is

used for calculations.

8.4 Instrument Requirements: Low level samples requiring Method 5035 must be analyzed on

the Tekmar Precept or Varian Archon to accommodate the ·'closed-system·' requirements.

8.5 All other calibration and sample analysis procedures would be performed as stated in

Sections 8.0 through Sections 12.0 of the SOP. with specific regards to the Tekmar

Precept, Varian Archon. or equivalent.

Typist LlR
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'I GCIMS ANALYSIS OF PURGEABLE ORGANICS (25mL PURGE)

1.0. SCOPE AND APPLICATION

1.1 Method 8260A, test code MS328, is a purge-and-trap, gas chromatograph/massspectrometer procedure used to determine volatile organic compounds in low level water
samples. It can be used to quantitate most volatile organic contaminants with boilingpoints less than 200°C that are insoluble or only slightly soluble in water. It can also be
used for the quantitation and analysis of the more soluble organic compounds such asethers, acetates, acrylates, and ketones, but with quantitation limits increased accordinglydue to poor purging efficiency. In general, for most contaminants, the reporting limit forthis method for anyone compound is 1 ,ugIL. Clearly, reporting limits will be higher for
samples requiring dilution due to high concentrations of contaminants.

1.2 The reporting limits and compounds listed in Table 7 are normal limits and compoundsanalyzed by this method.

2.0 METHOD SUMMARY

,
2.1 An inert gas, helium, is bubbled through either an aqueous contained in a specificallydesigned purging chamber at ambient temperature. The purgeables are efficientlytransferred from the aqueous phase to the vapor phase. The vapor is swept through asorbent column where the purgeables are trapped. After purging is completed, thesorbent column is heated and backflushed with the helium to desorb the purgeables onto agas chromatographic column. The gas chromatograph is temperature programmed toseparate the purgeables whiCH are then detected with a mass spectrometer.

2.2 For normal samples, a 25mL aliquot is used.

2.3 For dilutions, an aliquot of the sample is diluted with filtered tap water. A 25 mL aliquot
of the dilution is taken for purging. If the amount of a compound detected is outside thelinear range of the instrument, then a smaller sample size is analyzed.

2.4 All samples are analyzed within 14 days of the sampling date. (See Section 4.1 for
details concerning sample preservation)

3.0 HEALTH & SAFETY

i.t

Some of the reagents solvents, and other chemicals used in this method have been clearlydefined as toxic and/or carcinogenic; most, however, remain in question or are notprecisely defined with respect to the hazards of handling. All chemicals and samples,
therefore, are treated as potentially hazardous, and exposure to them is minimized. Also,the MSDS for all stock solutions, reagents, and solvents used are kept on file in an easily
accessible place in the lab. Any spills that may occur are cleaned up immediately.
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'_4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

4.1 All water samples are to be preserved in the field using HCI. Verification of this
preservation is perfonned by checking the pH of all water samples and recording their pH
on the Volatile Ge/MS pH Form. (Figure 1)

4.2 Samples are stored at 4° +/- 2° C. Standards are stored at _10° to -20°C. All samples
and standard solutions must be allowed to warm to ambient temperature before analysis.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Many major sources of contamination are avoided by using stainless steel, nickel,
polytetrafluroethylene (PFTE), glass, and other inert materials for all equipment and
materials that in any way affect the detection and quantitation of volatile contaminants in
samples. However, other areas of contamination do exist, and are avoided as follows:

5.1.1 Samples can sometimes be contaminated by diffusion of volatile organics through
the septum seal during shipment and storage; this can be handled by the use of a
trip blank prepared from organic-free filtered tap water which is carried through
the entire sampling and shipping process with all samples, in addition to holding
blanks prepared in the same fashion and stored in all areas where samples will be
stored in the laboratory. Our laboratory encourages the analysis of a trip blank
and sends trip blanks to clients when providing a bottle order for sampling.

5.1.2 Interfering contamination can occur when a sample is analyzed immediately
following a sample containing high concentrations of volatile organic compounds.
All such samples are reviewed carefully for any indication of carryover and
reanalyzed when there is any question of whether contaminants found in the
sample are the result of true contamination or originate from the previous
analysis.

5.1.3 Common laboratory solvents present in the air of most analytical laboratories,
notably methylene chloride, acetone, and chloroform, can cause contamination of
the analytical instruments themselves; this can" be checked by analyzing an
instrument blank, where the presence of volatile contaminants can alert the
analyst of the need to perform any cleaning measures necessary to achieve an
analytical run which is as contaminant-free as possible.

6.0. APPARATUS AND MATERIALS

6.1 Micro syringes - 10 ilL and larger, 0.006 inch ill needle.

6.2 Syringe valve - two-way, with Luer ends (three each),. if applicable to the purging
device.

6.4 pH Paper - Range of 1-6

6.3 Syringe - 25 mL, gas tight.
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Balance, Analytical - -capable of accurately weighing 0.0001 g. and a top-loading
balance capable of weighing 0.1 g.

6.6 Glassware

6.6.1 Bottle - 40 mL, screw cap, with Teflon cap liner.

6.6.2 Volumetric flasks - class A with ground-glass stoppers.

6.6.3 Vials - 20mL for medium level extraction

6.7 Purge and trap device - The purge'and trap device consists of three separate pieces of
equipment; the sample purger, trap and the desorber. Heating blankets are added to the
Tekmar 2032 and 2016 Autosamplers when low level soils are analyzed. Sample purgers
include Tekmar ALS2032, ALS2016, Precept or Archon, or equivalent. Trap and
desorber include Tekmar 2000 and 3000 or equivalent.

6.8 Gas chromatograph - An analytical system complete with a temperature programmable
gas chromatograph suitable for on-column injection and all required accessories
including syringes, analytical column, and gases. GC is Hewlett-Packard 5890 Series II
or equivalent.

6.9 Column - DB624, 75m, 0.53mm ill, 3.0 urn (J&W Scientific Cat. No. 125-1334).

6.10 Jet Separator - Glass (SIS Cat. No. 113505).

6.11 Mass spectrometer - Capable of scanning from 35 to 300 amu every one second,
utilizing seventy volts (nominal) electron energy in the electron impact ionization mode
and producing a mass spectrum which meets all the criteria when 50 ng of 4
Bromofluorobenzene (BFB) is injected through the gas chromatograph inlet (see Table
3). MSD is Hewlett-Packard 5970,5971,5972, or equivalent.

6.12 Calibration requirements can be found in Table 6.

7.0 REAGENTS AND STANDARDS

7.1 Reagent water - Produced by filtering tap water through an organic filtration system
containing activated charcoal prior to use.

7.2 Methanol- Pesticide quality or equivalent.

7.3 Stock standard solutions - Stock standard solutions are purchased and are traceable to
EPA supplied standards. These solutions are stored in Teflon sealed screwcap bottles at 
10°C to -20°C.

7.4 Secondary dilution standards - Using commercially prepared standard solutions,
secondary dilution standards that contain the compounds of interest, either singly or
mixed together, are prepared in methanol. Secondary dilution standards should be stored
with minimal headspace and should be checked frequently for signs of degradation or
evaporation especially just prior to preparing calibration standards from them. Secondary
dilution standards are used until degradation is verified through daily calibration checks.
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,7.5 Internal Standard and Surrogate Spiking Solution - The internal standards are
Pentafluorobenzene, 1,4-Difluorobenzene, Chlorobenzene-dS' and 1,4-Dichlorobenzene-

d4' The surrogates are Dibromofluoromethane, Toluene-dS' 4-Bromofluorobenzene, and

1,2-Dichloroethane- d4. Separate internal standard and surrogate standard solutions are

prepared containing the above at a concentration of 25 Ilg/mL in methanol.

8.0 PROCEDURE

8.1 This method requires the following instrumental parameters:

8.1.1 Electron Energy:

8.1.2 Mass Range: 35-300

70 Volts (nominal)

•

8.1.3 Scan Time: to give at least 5 scans per peak, not to exceed one second per scan

8.2 Recommended Operating conditions for the gas chromatograph and column conditions:
DB-624, 75m, 0.53mm ill, 3 11m film thickness at a flow rate of 30 mL/min. Column
temperature is isothermal at 45°C for five minutes, then programmed at 5°C per minute
to 105°C. further programmed at 10°C/min. to 180°C.

8.3 Adjust the purge gas (helium) flow rate to 35 ± 3 mL/min on the purge and trap.
Variations from this flow rate may be necessary to achieve better purging and collection

. efficiencies for some compounds, particularly chloromethane and bromoform.

8.4 Tune

8.4.1 Before analysis of samples can begin, the instrument must meet all calibration
criteria. The first step in the calibration of a Volatiles GCIMS system is to
demonstrate the ionization and fragmentation of standard mass spectral tuning
compounds. This, as well as a sensitivity check, is accomplished with the use of
4-Bromofluorobenzene, an EPA specified compound. This standard is run daily to
validate the GeIMS system and to begin the 12-hour clock. BFB is analyzed by
direct injection of a 50-ng aliquot into the instrument.

8.4.2 When the analysis is complete, the tune is checked against standard criteria (See.
Table 3 for Tune Criteria). SW8260 tune criteria for BFB must be met before any
other calibration standards or sample analysis is performed.

8.4.3 If the tune fails to meet the criteria, BFB is rerun. If it fails again, the instrument
must be retuned through "Auto Tune" or "Manual Tune," then BFB should be run
again. If all criteria are met, the calibration sequence is run, but if it fails again, a
supervisor is contacted because instrument maintenance such as source cleaning
may be required.

8.5. Initial Calibration

8.5.1 Once BFB has met its tune criteria, calibration may begin. Initial calibration of
the GeIMS is established and validated by the analysis ofEPA traceable
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standards at five concentration levels which are 1, 4, 10, 20, and 40 ppb, These
standards are made up in 25 mL of filtered tap water and purged on the Tekmar
before analysis by Ge/Ms. The internal standard calibration procedure is used. In
addition to surrogate recovery compounds, standards and sample extracts are
spiked with internal standards that span the retention time range of the analytes of
interest. - -

8.5.2

8.5.3

The Response Factors (RF) for the analytes in the standard are calculated and
stored in a Target Method File. Using the RFs from the initial calibration, the
percent relative standard deviation (%RSD) for all compounds is calculated
utilizing the formula shown in Table 9. The criterion the initial calibration must
meet to be acceptable is found in Table 6.

If the five-point' does not meet criteria, each standard is checked for the need of a
possible rerun, in case the standards have been added at the wrong amount, or the
purge may have been bad. If reanalyzing a standard will not solve the problem, a
supervisor is contacted. Some problems could be found to be related to purge
chambers, multiplier, flows, etc.

8S4 If the initial calibration does meet the criteria stated in Table 6, and there is time
remaining in the 12-hour time period, samples may be run.

8.5.4.1 If the % RSD of any compound is 15% or less, then the relative
response factor is assumed to be constant over the calibration range,
and the average relative response factor may be used for quantitation.

8.5.4.2 If the % R~D of any compound is greater than 15%, a calibration curve
must. be constructed of area ratios (A/Ais) versus concentration using
first oider regression fit of the five calibration points (ie: linear
regression).

The use of calibration curves is a recommended alternative to average response
factor calibration and a useful diagnostic of standard preparation accuracy and
absorption activity in the chromatographic, system.

8.'.5 The calibration standards are,prepared by filling a syringe with filtered tap water
and spiking with the standards as follows.
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25mL Purge --Tekmar ALS2032/ALS2016

8260 Extra Int. Std. Standard Acrolein!
Internal 25ppm Cmpd.Stock Gases Final Final Acrylonitrile
Standard Surrogate Stock Std. Standard Stock Std. Conc. Conc. Final Cone.
(~L) . (Jl1,) (~L) (~L) (Jl1,) (nglmL) (ng/mL) (nglmL)

10 10 1 1 1 10 1 10
10 10 4 4 4 10 4 40
10 10 10 10 10 10 10 100
10 10 20 20 20 10 20 200
10 10 40 40 40 10 40 400

••
25mL Purge--Tekmar Precept or Varian Archon

8260 Extra Acrolein!
Cmpd. Int. Std. Standard Acrylonitrile

25ppm Gases Stocks Final Final Conc. Final Conc.
Stock Std. Stock Std. Standard Conc. (ng/mL) (ng/mL)

(l.!L) (uL) (uL)- (nglmL)

1.6 1.6 1.6 10 1 10
6.4 6.4 6.4 10 4 40
16 16 16 10 10 100
32 32 32 10 20 200
64 64 64 10 40 400

8.5.6 If analyzing on the Tekmar 2032/2016, the syringe is attached to the syringe valve
assembly on the Tekmar. The syringe valve is opened, the sample is injected into
the purging chamber, and the purging device valve is closed. Water samples are
purged at ambient temperature. If analyzing on the Precept or Archon, the
standard's 40mL volatile vial is loaded into the tray. The Precept or Archon will
pick up the vial, withdraw 25mL from the vial, spike it with internal standard and
surrogate, and transfer the 25ml to the Tekmar 3000 for purging. The sample is
purged for 8.0 min at ambient temperature. At the conclusion of the purge time,
the trapped materials are introduced to the GC column by the Desorb Mode where .
the trap is rapidly heated to 180°C for four minutes.
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8.5.7 After the sample desorbs onto the GC, the trap is baked for four minutes at 225°C,
then it is allowed to cool to less than 30°C before being ready to purge the next
standard or sample. During this time, the Precept or Archon flushes its lines and
needle.

8.5.8 The standard will be quantitated into a report in which concentrations, areas,
response factors, standard deviations,' percent differences, and regression
coefficients are calculated.

8.6 Calibration Verification

8.6.1 A calibration verification of the GCIMS uses the same EPA traceable standards,
but at only one level: 10 ppb. The analysis is performed in the same manner as
stated before in the initial calibration. The calibration verification checks the
same compounds as the initial calibration, and the criteria the calibration
verification must meet to be acceptable are also found in Table 6.

All other compounds should have a %Drift less than 30%, except for the
following which should have %Drift less than 60%: Freons, Ketones, 1,2,3
Trichloropropane, 1,2-Dibromo-3-Chloropropane, Naphthalene, Hexachlorobuta'"
diene, and 2-Chloroethylvinylether.

8.6.2 The calibration verification is performed after the BFB and must meet all criteria
before any other analysis continues. If the CCC/SPCC criteria are not met, the
standard must be rerun, as it is possible, the standard was not prepared correctly
or that there was a bad purge. However, if the second standard still doesn't meet
CCC/SPCC criteria, an initial calibration must be run or corrective action
performed.

8.6.3 If the calibration verification does meet the criteria stated in Table 6, samples may
be run. Samples are quantitated based on the criteria stated above in Section
8.5.4.

•

8.7 Water Samples

8.7.1 Any headspace in the bottle is noted before opening. If analyzing on the Tekmar
2032 or 2016, the sample bottle (which has been allowed to come to ambient
temperature) is opened and is carefully poured into the syringe barrel to just short
of overflowing, then adjusted to a volume of 25 mL. This process of taking an
aliquot destroys the validity of the sample for future analysis. Care must also be
taken to prevent air from leaking into the syringe. The entire sample vial is
loaded onto the autosampler.

8.7.2 When spiking samples on the Tekmar 2032 or 201~, 10 ilL of the Surrogate
Spiking Solution and 10 ilL of the Internal Standard Spiking Solution are added
through the valve bore of the syringe, which is equivalent to a concentration of 10
1lg!L of each standard. .If samples are analyzed on .the Tekmar Precept or Varian
Archon, the instrument automatically spikes Internal Standard and Surrogate
during analysis.
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8.7.3 Water samples are loaded in the following manner to ensure the proper sample is
placed into its designated purge chamber on the Tekmar 2032/2016 Autosampler:

• A test tube rack is filled with the samples' 40 mL VOA vials. The syringes to
be used are placed in front of the samples.

• All sample purge tubes are labeled with the SWLO ill Number and
Autosampler position. Each analyst verifies as he/she loads each sample into
the purge chambers the syringe matches the ill on the purge tube.

• The Precept or Archon allows the analyst to load the sample vials directly on
the instrument, reducing the risk of a loading error. Purge in the same manner
as stated during calibration.

8.7.4 For water samples analyzed on the Tekmar 2032 or 2016 requiring matrix 'spike
and matrix spike duplicates, 10 ilL of the matrix spike solution is added to the
sample to be purged. Disregarding any dilutions; this is equivalent to a
concentration of 10 IlgIL of each matrix spike standard. Water samples analyzed
on the Precept or Archon requiring MSIMSD, 161lL of the matrix spike solution is
added to the sample to be purged, yielding a concentration of 10ugIL.

8.7.5 All dilutions should keep the response of the major constituents (previously
saturated peaks) in the upper half of the linear range of the curve.

8.7.6 An estimated concentration for Tentatively Identified Compounds (TICs) shall be
quantified by the internal standard method. For quantification, the nearest internal
standard shall be used.

8.7.7 The formula for calculating concentrations for target compounds is found in Table
9. For TICs, area cOllnts from the total ion chromatograms are to be used for both
the compound to be measured and the internal standard. A response factor (RF) of
one (1) is to be assumed. The value from this quantitation shall be qualified as
"estimated." This estimated concentration should be calculated for all TICs as '
well as those identified as unknowns.

8.7.8 After analysis is complete, the pH is recorded for all water samples on a pH Log
(See Figure I). If a sample has a pH reading >2, the project officer associated
with that particular client's samples is notified.

8.8 Analysis Report Criteria--A sample is acceptable when it meets the following criteria:

8.8.1 The internal standards' EICP areas are within a factor of 2(-50%/+100%) of the
calibration' internal standards.

8.8.2 The internal standards' retention times are within ±30 seconds of the
calibration's internal standards.

8.8.3 Surrogate recoveries are within the limits stated in Table 4.

8.8.4 Any compound found in the sample is \vithin the linearity range, with any
dilutions showing compounds in an acceptable range of linearity. If a sample
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analysis contains any target compounds above the linear range, all subsequent
samples will be reviewed for those target compounds. The target compounds
must be below the reporting limits to be acceptable; otherwise they must be
reanalyzed.

8.8.5 Chromatogram shows no signs of carryover or instrument deficiencies.

8.9 Reanalysis Criteria: If sample does not meet internal standards' or surrogates' criteria,
it must be reanalyzed. If the reanalysis meets all criteria, it is submitted. If the reanalysis
duplicates the results from the first analysis, both analyses are submitted. This
information is recorded in the analyst's logbook (See Figure 2).

8.10 A sample report is complete when it contains all of the following in order:

8.10.1 Chromatogram

8.10.2 Quant Report

8.10.3 Manual Integrations

8.10.4 Spectra of any compound, excluding internal standards and surrogates

8.10.5 Tentatively Identified Compounds (TICs)

8.10.6 Internal Standards/Surrogates

9.0 CALCULAnONS

9.1 All calculations are shown inTable 9 on page 19 of this SOP.

10.0. QUALITY ASSURANCE/QUALITY CONTROL

10.1 Method Blank: (Laboratory Reagent Blank:)

10.1.1 The method blank: is analyzed once the calibration has been met, whether it be an
initial calibratiqn or calibration verification. The method blank:, called the
"VBLK", consists of loading a syringe with 25 mL of filtered tap water spiked to
yield a concentration of 10 ppb internal standard and surrogate, or loading a 40mL
volatile vial of filtered tap water into the Precept or Archon tray to be spiked
automatically by the instrument. The VBLK is used to establish the analytical
system is free of contaminants. It is also used to check for carryover
contamination after a standard run.

10.1.2 An acceptable blank: must meet the internal standard criteria stated in Section
8.10.1 and the surrogate recoveries found in Table 4: The concentration of the
target compounds in the blank: must be less than the method reporting limit for
each target compound (see Table 7).

10.1.3 If a blank exceeds these criteria, corrective measures must be taken immediately,
beginning with immediately reanalyzing the blank. If all criteria are still not met,
the supervisor is then consulted.
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10.2 Laboratory Control Spike (LCS and LCSD)

10.2.1 The Laboratory Control Spike (LCS and LCSD) are internal laboratory QC
samples designed to. show the capability of our laboratory to be in compliance
with the protocol. They consist of filtered tap water spiked with an LCS solution
which contains all compounds found in the daily calibration standards at a 10ug/L
level.

10.2.2 An acceptable LCS and LCSD must meet the internal standard criteria stated in
Section 8.10.1 and the surrogate recoveries in Table 4. The percent recovery for
each of the compounds in the LCS and LCSD should be within recovery limits
shown in the QC Method Reference "Blue Book"" The LCS limits are set forth by
our laboratory showing our internal control limits, therefore, operators should put
forth every effort to meet these limits. Limits are derived using a control chart
program as per the Control Chart SOP (SWL-GA-112).

10.2.3- If the compounds are outside QC limits, corrective action is needed immediately,
beginning with rerunning the LCS to verify that it was prepared correctly and that
it was not a bad purge. If reanalysis does not solve the problem, a new standard
may need to be made.

10.3 Matrix Spikes - MS/MSDs wiIl be analyzed at a rate of 1 MSIMSD per batch of 20 orfewer samples. A minimum of the five compounds (l,I-Dichloroethene, Benzene,Trichloroethene, Toluene, and Chlorobenzene) will be used; however all compounds canbe spiked. The recovery limits will be the same as the LCS/LCSD and will be advisorysince they are dependent upon the matrix. .

11.0 WASTE DISPOSAL

11.1 Residual sample material and standards are discarded as directed by the Hazardous Waste
Management SOP (SWL-GENHAZW, Rev. 3.0).

12.0 METHOD PERFORMANCE

12.1 The recovery limits for each of the compounds in the LCS and LCSD are shown in the
QC Method Reference "Blue Book""

12".2 The recovery limits for each of the compounds in the MS and MSD are shown in the QC
Method Reference "Blue Book".

12.3 MDL'S for this method are reported in the Laboratory's "Red Book".

13.0 REFERENCES

13.1 Method SW846-8260A (Revision 1 - September, 1994)

13.2 Control Chart SOP (SWL-GA-112, Rev. 2.0, 5/15/97)
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13.3 Definition and Determination ofDetection Limits SOP (SWL-GA-113, Rev. 3.0,
6/1 7/97)

13.4 Hazardous Waste Management SOP (SWL-GENHAZW, Rev. 3.0)

14.0 DEFINITIONS

.14.1 BFB: Bromofluorobenzene

14.2 Calibration: Establishment of an analytical curve based on response factors of known
standards.

14.3 Calibration Standards: Series ofknown standard solutions used by the analyst for
calibration of the instrument (i.e.: preparation of the analytical curve).

14.4 GerMS: Gas Chromatography/Mass Spectrometry

14.5 Laboratory Control Spike (LCS): A known matrix spiked with compounds representativeof the target analytes; Used to document laboratory performance.

15.0 DATA ARCHIVAL

15.1 Instrument data is stored in two separate locations before being archived to ensure datadoes not become erased or canupt. Data is stored on both the instrument's Chemstationand the Unix-based processing system. Data is archived from the Unix-based systemusing the "TAR" fonnat onto 60 m DAT tapes. No more than two months of data isarchived onto the same tape. ~Once a tape contains two months of data, a tape directory isprinted and bound for pennanent storage. Each tape is labeled with the instrument illand the date range of data contained on the tape.

16.0 METHOD DETECTION LIMITS (MDL'S)

16.1 MDL's are analyzed annually for 25mL water methods. Seven aliquots are analyzed at a<;:oncentration of 1 ugIL and their data is recorded in a spreadsheet format for easy review.
16.2 MDL's are verified to be below our reporting limit.

16.3 MDL'S are reported in the Laboratory's "Red Book".
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Table 1

Characteristic Ions for Surrogates and Internal
Standards for Volatile Organic Compounds

Primary Secondary Primary Secondary

Surrogate or Characteristic Characteristic Surrogate or Characteristic Characteristic

Internal Standard Ion Ion(s)
Internal Standard

Ion Ion(s)

Dibromofluoromethane 113 Pentafluorobenzene 168
1,2-Dichloroethane- c4 65 102 1,4-Difluorobenzene 114
Toluene- dg 98 Chlorobenzene-ds 117
4-Bromofluorobenzene 95 174,176 1,4-Dichlorobenzene-d4 152

••
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Table 2

Characteristic Masses m/z for Purgeable Organic Compounds
Primary Secondary Primary Secondary

Characteristic Characteristic Characteristic Characteristic
Analyte Ion lon(s) Analyte Ion lon(s)
Acetone 43 58 Trans-1,2-Dichloroethene 96 61,98
Acrolein 56 55 1,2-Dichloropropane 63 112
Acrylonitrile 53 52,51 1,3-Dichloropropane 76 78
Benzene 78 2,2-Dichloropropane 77 97
Bromobenzene 156 n, 158 1,1-Dichloropropene 75 110,77

Bromochloromethane 128 49, 130 Ethylbenzene 91 106
Bromodichloromethane 83 85, 127 2-Hexanone 43 58,57
Bromoform .... 173 175,254 Hexachlorbutadie·ne 225 223,227
Bromomethane 94 96 Isopropylbenzene 105 120
2-Butanone 43 72,57 p-Isopropyltoluene 119 134,91

n-Butylbenzene 91 92, 134 Methylene Chloride 84 86,49
sec-Butylbenzene 105 134 4-Methyl-2-Pentanone 43 58

-Butylbenzene 119 91,134 Naphthalene 129
rbon Disulfide 76 78 n-Propylbenzne 91 120
rbon Tetrachloride 117 119 Styrene 104 78

Chlorobenzene 112 77, 114 1,1,1,2-Tetrachloroethane 131 133,119
Chloroethane 64 66 1,1,2,2-Tetrachloroethane 83 131,85
2-Chloroethylvinyl Ether 63 43,43 Tetrachloroethene 166 168, 129
Chloroform 83 85 Toluene 92 91
Chloromethane 50 52 Trans-1,3-Dichlorpropene 75 n

2-Chlorotoluene 91 126 1,2,3-Trichlorobenzene 180 182, 145
4-Chlorotoluene 91 126 1,2,4-Trichlorobenzene 180 182, 145
cis-1,3-Dichloropropene 75 n 1,1,1-Trichloroethane 97 99,61
1,2-Dibromo-3-Chloropropane 75 155, 157 1,1,2-Trichlorethane 83 97,85
Dibromochloromethane 129 127 Trichloethene 95 130, 132

1,2-Dibromoethane 107 109, 188 Trichlorofluoromethane 101 103
Dibromomethane 93 95,174 1,2,3-Trichloropropane 75 77
1,2-Dichlorobenzene 146 111,148 1,2,4-Trimethylbenzene 105 120
1,3-Dichlorobenzene 146 111,148 1,3,5-Trimethylbenzene 105 120
1,4-Dichlorobenzene 146 111,148 Vinyl Chloride 62 64

Dichlorodifluoromethane 85 87 o-Xylene 106 91
1,1-Dichloroethane 63 65,83 m,p-Xylene 106 91

2-Dichloroethane 62 98 Vinyl Acetate 43 86
-Dichloroethene 96 61,63
1,2-Dichloroethene 96 61,98
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Table 3

BFB Key Ions and Abundance Criteria
Mass Ion Abundance Criteria

50 15.0 to 40% of mass 95
75 30 to 60% of mass 95
95 Base Peak, 100%Relative Abundance
96 5to 9% of mass 95

173 <2% of mass 174
174 >50% of mass 95
175 5to 9% of mass 174
176 ..- >95% but <101% of mass 174'
177 5to 9% of mass 176

~ Table 4

l" 't *t Rs

*Based upon method linnts

urroga e ecovery Imls
Surrogate Compound Water
Dibromofluoromethane 86-118
1,2-Dichloroethane- c4 '. 80-120
Toluene-ds 88-110
4-Bromofluorobenzene 86-115

..

,-e
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• Table 5

Volatile Internal Standards with Corresponding
Analytes Assigned for Quantitation·

•

Pentafiuorobenzene Chlorobenzene-d5 1,4-Difiuorobenzene 1,4-Dichlorobenzene-D4
Acetone Bromoform Benzene Bromobenzene
Acrolein Chlorobenzene Bromodichloromethane n-Butylbenzene
Acrylonitrile 1,3-Dichloropropane Bromofiuorobenzene sec-Butylbenzene
Bromochloromethane Ethylbenzene (Surrogate) tert-Butylbenzene
Bromomethane 2-Hexanone Carbon Tetrachloride 2-Chlorotoluene
2-Butanone Styrene 2-Chloroethylvinylether 4-Chlorotoluene
Carbon Disulfide 1,1,1,2-Tetrachloroethane 1,2-Dibromoethane 1,2-Dibromo-3-Chloropropane
Chloroethane Tetrachloroethene 1,2-Dichloroethane 1,2-Dichlorobenzene . -
Chloroform Dibromochloromethane 1,2-Dichloroethane- c4 1,3-Dichlorobenzene
Chloromethane m,p-Xylene (Surrogate) 1,4-Dichlorobenzene
Dichlorodifiuoromethane o-Xylene· Dibromofiuoromethane Hexachlorobutadiene
1,1-Dichloroethane (Surrogate) Isopropyl benzene
1,1-dichloroethene 1,2-Dichloropropane p-Isoproyltoluene
cis-1,2-Dichloroethene 1,1-Dichloropropene Naphthalene
trans-1 ,2-Dichloroethene cis-1,3-Dichloropropene n-Propylbenzene
2,2-Dichloropropane trans-1,3-Dichloropropene 1,1,2,2-Tetrachloroethane
lodomethane 4-Methyl-2-Pentanone 1,2,3-Trichlorobenzene
Methylene Chloride Toluene 1,2;4-Trichlorobenzene
1,1,1-Trichloroethane - Toluene-da (Surrogate) 1,2,3-Trichloropropane
Trichlorofiuoromethane 1,1,2-Trichloroethane 1,2,4-Trimethylbenzene
Vinyl acetate Trichloroethene 1,3,5-Trimethylbenzene
Vinyl chloride
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Table 6
Volatile Calibration Check Compounds (CCC)

• 1,1-Dichloroethene
• 1,2-Dichloropropane
• Ethylbenzene

• Chloroform .
• Toluene
• Vinyl Chloride

Initial Calibration: 1,4,1 0,20,40ppb (25mL purge)
Max%RSD: 30%
Max%Drift: 20%
Calibration Verification: 10uq/L (25mL Durqe)

Volatile System Performance Check Compounds (SPCC)it
• Chloromethane
• 1,1-Dichloroethane
• Bromoform

Minimum Relative Response Factor
(RRF)

25mL Purge RRF:

• 1,1,2,2-Tetrachloroethane
• Chlorobenzene

0.100 for Chloroethane
1,1-Dichloroethane

0.300 for Chlorobenzene
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Table 7

Compound List and Method Reporting Limits.

•

5mLWater 5mL Water
.. - -

or or
Volatile Comoound CAS# 50 Soil* Volatile Compound CAS# 59 Soil*
Acetone 67-64-1 5 Trans-1,2-Dichloroethene 156-60-5 1
Acrolein 107-02-8 50 1,2-Dichloropropane 78-87-5 1
~crylonitrile 107·13-1 50 cis-1,3-Dichloropropene 10061-01-5 1
Benzene 71-43-2 1 trans-1,3-Dichloropropene 10061-02-6 1
Bromobenzene 108-86-1 1 1,3-Dichloropropane 142-28-9 1
Bromochloromethane 74-97-5 1 2,2-Dichloropropane 594-20-7 1
Bromodichloromethane 75-27-4 1 1,1-Dichloropropene 63-58-6 1
Bromoform 75-25-2 1 Ethylbenzene 100-41-4 1
Bromomethane 71-83-9 1 2-Hexanone 591-78-6 5
2-Butanone 78-93-3 5 Hexachlorobutadiene 87-68-3 1
Carbon Disulfide 75-15-0 1 Isopropylbenzene 92-82-8 1
n-Butylbenzene 104-51-8 1 p-Isopropyltoluene 99-87-6 1
sec-Butylbenzene 135-98-8 1 Methylene chloride 75-09-2 1
tert-Butylbenzene 98-06-6 1 4-Methyl-2-Pentanone 108-10-1 5
Carbon Tetrachloride 56-23-5 1 Naphthalene 91-20-3 1
Chlorobenzene 108-90-7 1 n-Propylbenzene 103-65-1 1
Chloroethane 75-00-3 1 Sytrene 100-42-5 1
Chloroform 67-66-3 1 1,1,1,2-Tetrachloroethane 630-20-6 1
2-Chloroethylvinyl Ether 110-75-8 1 1,1,2,2-Tetrachloroethane 79-34-5 1
Chloromethane 74-87-3 1 Tetrachloroethene 127-18-1 1
2-Chlorotoluene 95-49-8 - 1 Toluene 108-88-3 1
4-Chlorotoluene 106-43-4 1 1,2,3-trichlorobenzene 87-61-6 1
Dibromochloromethane 124-48-1 1 1,2,4-Trichlorobenzene 120-82-1 1
1,2-Dibromo-3-Chloropropane 92-12-8 1 1,1,1-Trichloroethane 71~55-6 1
1,2-Dibromoethane 106-93-4 1 1,1,2-Trichloroethane. 79-00-5 1
Dibromomethane 74-94-3 1 Trichloroethene 79-01-6 1
1,2-Dichlorobenzene 95-50-1 1 Trichlorofluoromethane 75-69-4 1
1,3-Dichlorobenzene 541-73-1 1 1,2,3-Trichloropropane 96-18-4 1
1A-Dichlorobenzene 106-46-7 1 1,2,4-Trimethylbenzene 95-63-6 1
Dichlorodifluoromethane 75-71-8 1 1,3,5-Trimethylbenzene 108-67-8 1
1,1-Dichloroethane 75-34-3 1 Vinyl Chloride 75-01-4 1
1,2-Dichloroethane 107-06-2 1 o-Xylene 95-47-6 1
1,1-Dichloroethene 75-35-4 1 m,p-Xylene 13-302-07 1
cis~1,2-Dichloroethene 156-59-2 1 Vinyl Acetate 108-05-4 1

NOTE:Concentration Units: Water=llg/L
*Reporting Limits derived from method.

•••
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Table 8

Standards Pr~paration-25mL Purge
- Begin Cone. Aliquot Total Vol. Final Cone.

Compound or Standard Mix (uo/mL) (Ill) (ml) (uo/ml)
Internal Standard
NSI:

Internal Standard Mix 2500 200 20 25

Surrogate:
NSI:

Surrogate Mix 2500 200 20 25

VSTD025
NSI:

Mix A 2000 125 1Q 25
MixC 2000 125· 10 25
Mixl 2000 125 10 25
MixM 2000 125 10 25
Carbon Disulfide 5000 50 10 . 25
Vinyl Acetate 5000 50 10 25
Ketones Mix 1000 125 10 25

Extra Compound Mix
Chem-Service: -

2-Chloroethylvinyl Ether 10,000 25 10 25
Acrolein 10,000 250 10 250
Acrylonitrile 10,000 250 10 250·
1-Chlorohexane 10,000 25 10 25.
MTBE 10,000 25 10 25
Methyl Iodide . 10,000 25 10 25
Trans-1,4-Dichloro-2-Butene 10,000 25 10 25
n-Hexane 10,000 25 10 25

Gases Mix
NSI:

Gases Mix 1000 125 5 25
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• r--------------------------------------"'"
or concquad =a + bx + cx2

Response Factor and Concentration Calculation

RF = (A x) (C is) and conCRF = (A x) (C is) or conCLR = (A x) - b
----

(A is) (C x) (A is) (RF) M

CRF =
RF =
CLR =
Cquad =

Where:
Ax = Area of characteristic ion for the measured compound.
As = Area of the characteristic ion for the specified internal standard
Cis = Concentration of the internal standard (ng/~)

Concentration of the measured compound (ng/~) using the average response factor

Average of Five Initial RF's for acompound
Concentration of the measured compound (ng/~) using Linear Regression
Concentration of the measured compound (ng/~) using the Quadratic Equation

Surrogate Recovery: %Surrogate Recovery = Qd x 100%

Qa

Where:
Qd = Quantity determined by analysis
Qa = Quantity added to sample

Matrix Spike recovery and RPD:

Matrix Spike Recovery = SSR - SR x 100

SA

Matrix Spike RPD - IMSR - MSDR I x·1 00

(Y2)(MSR + MSDR)

= Spike Sample Result
= Sample Result
= Spike Added

Where:
SSR
SR
SA

Laboratory Control Spike (LCS) Recovery: LCS Spike Recovery = SSR - SR x 100

SA

Where:
SSR =
SR =
SA =

Spiked Sample Result
Sample Result
Spike Added

Calibration Calculations:

%RSD = SO x 100%

"Rr

%Drift =(C1 - Ce) x 100

C1

Where:
SO
RF

RSD

= Standard Deviation
= Average of Five Initial RF's for a

compound
= Relative Standard Deviation

Ce

Where:
= Calibration Check Compound Standard

Concentration
= Measured concentration using selected

quantitation method
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VOLATILES GCIMS pH LOG

Southwest Laboratory of Oklahoma, Inc. OV-Series: SWL-OV-304
Title: Analysis of Volatile Organics by GCIlVIS (8260A-25mL Purge) Rev. No. 2.1- 09/09/98

•
CASE _ SDG# -----'-_

(e

(.•
COMMENTS: ....,...- _

• Date Project Officer Notified: Field is filled out when samples are not acidified and Project Officer
is notified of situation

Figure 1. pH Log
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Figure 2. GerMS Run Log.
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SWLO. INC. 1AATS, INC.
Solid Sample Preparation

R-Series: SWL-RD-1l5
Rev. No.: 2.2 - 07120/00

.~.o SCOPE AND APPLICATION

1.1 This procedure details the steps necessary to prepare soiUsolid samples for the digestion
operation (SWL-RD-126) or for direct use as needed. Following this procedure will
ensure that soils are blended. dried and of.a sufficiently small particle size to be .
effectively utilized through the remaining analytical processes required to satisfy the
parameters requested.

1.2 This procedure is performed when specifically client requested.

2.0 METHOD SUMMARY

Each sample is dried in a drying oven and then pulverized to a very small grain size in a ball
mill. After milling the dried sample, each sample is sieved to collect the small particulate and
stored for future use as needed. .

3.0 HEALTH AND SAFETY

3.1 Perform sieving samples and putting samples into or removing samples from the ball mill
cans in well-ventilated areas only to avoid inhaling the dust. See Laboratory Protection
Plan, SWL-GA-130.•• 3.2 See Standard Operating Procedure Laboratory Safety Plan, SWL-GA-III and
Respiratory Safety, SWL-RD-141.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

Not applicable.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

Be sure to thoroughly clean area between each sample and after each group of samples to avoid
cross contamination or the spread of contamination.

6.0 EQUIPMENT/APPARATUS

6.1 Ball mill

6.Z One-quart paint cans.

6.3 1bree I-inch diameter stainless steel bearings per sample.

6.4 Drying oven capable of maintaining 105 ± 5 degrees C.

6.5 200 mesh sieve

• 6.6 Capable centrifuge tubes (50 milliliter).

6.7 Glass drying dish, (Pyrex or equivalent)

Typist LLR Page 1 of4



SWLO, INC./ AATS, INC.
Solid Sample Preparation

'7.0 REAGENTS

RadiacWash or equivalent.

R-Series: SWL-RD-115
Rev. No.: 2.2 - 07120/00

•

8.5

8.0 PROCEDURE

8.1 The radiochemistlana.!yst who is experienced in standard wet preparation methods and
who is trained in the use of this procedure shall be permitted to perform this procedure.

8.2 Pre-weigh a numbered drying dish. Enter the tare weight into the dry/ash logbook.

8.3 Place the entire sample up to 50% ofthe ball mill canister volume (excluding sufficient
volume for tritium where required) into the drying dish and re-weigh to obtain the gross
wet weight. Subtract the tare weight from the gross wet weight to obtain the net wet
weight. Record both the gross weight and net weight in the dry/ash logbook. (note: If
the total original sample volume is greater than 50% of the ball mill canister volume, then
take an representative aliquot of the original sample that will fill the canister to make
50% of its total available volume.)

8.4 Dry the entire sample at least 12 hours at approximately 105° ± 5° C. After the drying
period, examine the material to see if it is dry by probing with a cleaned glass rod. If the
material is not dry, then continue the drying process until completely dry.

Remove the sample from the drying oven, allow it to cool and re-weigh. Subtracting the
tare weight from, record the net dry weight in the dry/ash logbook. (The percent
moisture can be obtained utilizing the net wet and net dry weight figures).

8.6 Place the entire sample in a new one-quart size paint can along with three, one-inch
diameter stainless steel bearings and secure the lid. A larger paint can may be used if a
larger sample is needed.

8.7 Place the paint can on the ball milling device and rotate for at least 45 minutes to 1 hour.

8.8 Remove the can from the ball mill and open it under a hood.

8.9 Sieve the sample through a 200-mesh sieve collecting the sieved material in a new
capable centrifuge tube that is appropriately labeled. Each labeled sample shall clearly
indicate that the sample has been sieved. If excess sieved material remains after filling
the centrifuge tube, return it to the original sample container along with the material that
did not pass through the sieve. The ball bearings are removed at this time and cleaned
prior to reuse.

•

Typist LLR

8.10 Wash both the sieve and the ball bearings with a Radiac Wash or equivalent solution
followed by a D.1. water rinse prior to reuse. Towel-dry the ball bearings and oven dry
both until dry for approximately 10 minutes.

8.11 For samples that need to be acid digested, proceed to standard operating procedure,
SWL-RD-126, "Acid Digestion for Soils and Air Filters" making sure to take a
representative subsample. Refer to each individual SOP or client specific statements of •
work as needed.
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•
R-Series:S~EU)-115

Rev. No.: 2.2 - 07120/00

8.12 Records of soil weights prepared are kept in the Dry/Ash logbook.

9.0 CALCULATIONS

Not applicable.

10.0 QUALITY ASSURANCE/QUALITY CONTROL

See Standard Operating ProcedUre Quality Control for Radiochemical Analyses, SWL-RD-l13.

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

See Standard Operating Procedure Hazardous Waste Management Plan, SWL-GA-l 14.

12.0 METHOD PERFORMANCE

Not applicable.

13.0 REFERENCES

Not applicable.

• ~,·4.0 DEFINITIONS

Not applicable; .

15.0 ATTACHMENTS

.• Attachment 1: Dry/Ash LogBook.

•
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IIDry/Ash Log Book, SWL-RD115
DRY/ASH-LOG BOOK (115-ATT1.DO~) SWL-RD-115. Rev.:_ Book. RD115-PRP-_1_

SWLO, INC./ AATS, INC.
Solid Sample Preparation

ATTACHMENT 1
Dry/Ash Log Book

R-Series: SWL-RD-115
Rev. No.: 2.2 - 07120/00

•
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SWLO, INC. 1AATS, INC.
Gamma Spectrometer Sample Preparation

R-Series: SWL-RD-1l8
Rev. No.: 1.2 - 03129/99

!t 1.0 SCOPE AND APPLICATION

The purpose of this procedure is to provide a step by step instruction for the preparation of
samples for gamma spectrometry analysis.

2.0 METHOD SUMMARY

Samples are aliquoted and prepared in sample containers (geometry) to match calibration
geometries to be analyzed for gamma emitting isotopes.

3.0 HEALTHANDSAFETY

3.1 Refer to the current version of the "Laboratory Safety Plan" SWL-GA-lll, and SWL
RD-141 "Radiation Safety".

3.2 Each chemical should be regarded as a potential health hazard and exposure should be as
low as reasonably achievable. Wearing gloves, eye protection, and a laboratory coat
during extraction and analysis is advisable ~d should provide the proper protection.

3.3 The following chemicals have the potential to be highly toxic or hazardous, consult
MSDS: All Acids.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

Not applicable.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS·

Not applicable.

6.0 EQUIPMENT/APPARATUS

6.1 Top loading balance

6.2 Various sample containers.

6.3 Marinelli beakers.

7.0 REAGENTS

Not applicable.

8.0 PROCEDURE

..~
8.1

Typist LlR

Liquid Sample Preparation

8.1.1 All liquid samples are measured out in graduated cylinders and poured into
appropriate sized containers and sealed with appropriate lids.
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SWLO, INC. / AATS, INC.
Gamma Spectrometer Sample Preparation

R-Series: SWL-RD..118
Rev. No.: 1.2 - 03/29/99

NOTE: Containers used for each sample shall match those used for instrument •
calibration. Consult the instrument room personnel for appropriate containers to use and
match accordingly.

8.1.2 Seal lip ofcontainer with tape to avoid evaporation.

8.2 Solids Preparation: - .

Solids are placed into appropriate containers that correspond to a known geometry for
gamma spectrometry analysis. The container is first tare weight measured and then the
sample is added to determine net sample weight. Dry weight of sample is determined by
using previously determined dry/wet ratio of samples multiplied by net sample weight to
get dry weight of sample used. This dry weight value is used for sample volume size in
the sample activity determinations.

8.3 Record preparation activities in the Gamma Spec Prep. Log.

8.4 Submit samples for Gamma Spectroscopy.

9.0 CALCULATIONS

...L·

Not applicable.

10..0 QUALITY ASSURANCE/QUALITY CONTROL

See Standard Operating Procedure "Quality Controlfor Radiochemical Analyses", SWL-RD
113.

11..0 WASTE DISPOSAL

See Standard Operating Procedure "Hazardous Waste Management Plan", SWL-GA-114.

•
12.0 METHOD PERFORMANCE

Not applicable.

13.0 REFERENCES

SWLO Standard Operating Procedures, G-Series.

14.0 DEFINITIONS

Not applicable.

15.0 ATTACHMENTS

.1.. 15.1 Attachment 1: Gamma Spec. Prep Form •
Typist: UR Page 20f3
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ATTACHMENT 1

Gamma Spec. Prep Form
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R-Series: SWL-RD-118
Rev. No.: 1.2 - 03129/99
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~WLO. INC. : AATS. INC.
Isotopic Thorium and Neptunium.

:.0 SCOPE AND APPLICATION

R-Series: SWL-RD-120
Rev. >io.: 2.1-08/22/00

•

• ',. ..r:·

2.0

3.0

The purpose of this procedure is to provide ::l step by step direction ror the separation and
subsequent isotopic measurement or'thorium and neptunium by alpha spectroscopy using
Eichrom Ind.. Inc. ··~EVA·-· ion e~~change resins. This procedure appiies to pnmarily aqueous
and soii/solid samples but can be used for other matrixes aner digestion procedures have been
tollowed.

.METHOD SUMMARY

2.1 This procedure provides separation of thorium and neptunium elements from other
interfering analytes by ion-exchange techniques. Standard Operating Procedure SWL
RD-107 "Isotopic Thorium" can be used alternatively for the thorium chemical separation
in place of this procedure.

2.2 Aqueous (or digestates of solid samplesl are acidified and coprecipitated on Calcium
Phosphate thus separating elements of interest, (thorium and neptunium I. from other
radioactive elements, This precipitate is dissolved into a solution which is ran through
various ion exchange resins in various acid matrixes to chemically separate each
elemental fraction into the thorium and neptunium fractions and submitted for alpha
spectroscopy. The final samples are coprecipitated on cerium tluoride.

2.3 This procedure is based upon method EPA 908.0 and EPA 907.0. Due to research over
the years. newer technology has enabled improvement of the original methods in
detennining isotopic activities for alpha emitting radionuclides, These improvements are
also necessary due to the fact that lower detection limits are required. The original intent
of the method was to determine the above isotopically. This procedure accomplishes that
by using commercial ion exchange resins and alpha spectroscopy. These "newer" resins
use differing initial precipitations that are compatible with their particular ionic
mechanism for elemental separations from interfering alpha emitting radionuclides.

. EPA 907.0 primarily uses various stages of precipitation and organic extractions to
separate the elements of concern~ and then uses analysis by alpha scintillati'.>n to
determine isotopic abundances.

EPA 908.0 primarily uses various stages of precipitation and ion excl'1?Ilge resins to
separate the elements of concern. and then uses analysis by gas pror;.0rtional counting to
detennine gross activities.

The changes described herein to the original methods has not changed the intended end
product of the method.

HEALTH AND SAFETY

3.1 Refer to the CllI'I'ent version of the "Laboratory Safety Plan" SWL-GA-lll and SWL
RD-141 ~ "Radiation Safety".

3.2

Typist: LLR

Each chemical should be regarded as a potential health hazard and exposure should be as
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:.;_WLO. INC. .' AAJ:S. INC.
Isotopic Thorium and Neptunium

R-Senes: SWL-RD-120
Re\'. -i\io.: 2.1-08/22/00

low as reasonably acnie\'acie. ",Vearing gioves. eye protection. and a laboratory coat
during extraction and anaiysis is advisable and should provide the proper protection.

3.3 The following chemicais n:),,"e the potential to be highly toxic or hazardous. consult
MSOS: See Section 7.0 :md become familiar with each chemicai used.

Note: Hydrofluonc aCid is usee in this procedure. ane thus Hydrofluonc aClo r.eutralizing agent
should always be available for use if needed.

.to SAMPLE PRESERVATION. CONTAINERS, HANDLING. AND STORAGE

Not Applicable.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

Not Applicable.

6.1 Analytical Balance - 0.0001 g sensitivity

6.3 Centrifuge tubes

6.4 Column Racks

6.0 EQUIPMENT I APPARATUS

6.2 Centrifuge •

7.0

6.5 Filter apparatus - Gelman tilter apparatus with polycarbonate base and poly scree~

polysulfide funnel.

6.6 Filter - .45 micron

6.7 Gelman filter 25mm 0.1 micron (product number HT-lOO) or equivalent

6.8 Fume hood

6.9 Hotplate

6.10 I-liter beakers

6.11 Teflon stir rods

6.12 IOOml beakers

6.13 250ml beakers (waste collection)

REAGENTS

7.1 ASTM type II. Oe-ionizedWater... •
7.2 ~onium hydrogen phosphate (3 .2M)-Oissolve 104g of (NH4)2HP04 in 200ml of

Pale 2 of8
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S~YLO.INC.: AATS. I:'JC.
Isotopic Thorium and NeptuDlum .

water. heat gently to dissoi\'e. and dilute to 250ml with \vater.

R-Series: SWL-RD-120
Re\'. ~o.: 2.1 -08122/00

7.3

"'1 
i .:l

7.6

i.7

7.8

7.9

7.10•• 7.11

7.12

7.13

7.14

7.15

.-\mmonium hydroxide- concentrated (sp gr 0.9)

Appropriate trace:-s or standards

.-\scorbic acid

Calcium nitrate (1.25M)- Dissolve 51 g oi Ca(NO~) : in IOOmi of water and dilute to
250mls with water

Cerium carrier-Dissoive O.155g cerium lIII) nitrate hexahydrate in 50ml water and dilute
to lOOmis with water

Ethanol. 80%-Add 80ml ethanol to 20ml water.

Ferrous sulfamate solution 10.6M)-Add 57g ofNH~SO~H to 150ml of water, heatto 70°
C, add 7g of iron powder « 100 mesh size) in small increments until dissolved. filter
(Whatman #4 suggestedl. transier to flask and dilute to 200ml with water. ***Prepare
fresh weekly ***.

Hydrochloric acid (9 M)- Add 750ml of concentrated HCI (sp gr 1.19) to 100mi of water
and dilute to I L with water.

Hydrochloric acid (l2M)-concentrated HCl (sp gr 1.19).

. Hydrochloric acid (2 M) - Add 167 mls of concentrated HCL (sp gr 1.19) to 500mls of
water and dilute to 1 liter with water.

Hydrofluoric acid (28 M) -concentrated hydrofluoric acid ( sp gr 1.2 ).

Nitric acid (15.7M)-concentrated HNO~ (sp gr 1.42)

Nitric aCid (2.5 M) - ferrous sulfamate solution (0.1 M) - Add 159mls of concentrated
HN03 (sp gr 1.42) and add 166mls of.6 M ferrous sulfamate solution to 500mls ofwater
and dilute to 1 L with water. *** Prepare fresh daily ***.

•-.:. :..

7.16 Nitric acid (0.02M)-liydrofluoric acid (0.02 M) - Add 0.64mL of concentrated HN03 (sp
gr 1.42) and 0.36mL of concentrated HF to 400mL of water and dilute to 500mL with .
water.

7.17 Nitric acid solution (2.5M) - Add 159mL of concentrated HN03 (sp gr 1.42) to 800mL of
water and dilute to 1L with water.

7.18 Nitric acid solution (3 M) - Add 191mi of concentrated HNO~ (sp gr 1.42) to 700ml of
water and dilute to I L water.

7.19 Nitric acid solution (6 M) - Add 380ml ofconcentrated HN03 (sp gr 1.42) to 500ml of
water and dilute to I L water.

7.20 Nitric acid solution (3M)- Aluminum nitrate (1.0M) solution - Add 191mi of

Typist: LLR Pap 3 ora



"WLO. 1~C., ,\ATS. 1:"iC. j{-Serics: SWL-RD-120
:sotonic Thorium and 1'icDtunium Rev. :'0.: Z.1-08122/00

concemratea HNO· (SD:.!!" i.";':) to 700mi or" water. :::lissoi\'e ':'13:; ~ydrous aluminum •
:1itrate ami dilute!O i L '.':an water. 13\·1 H?\O, - : \1 A.ll ID."O. ),).

-.11

-.. ..,

-:".23

dydrogen Peroxide. l ~:} 1)/1))

?henoiphthaiein . ;~laic~:or-0i5sol\'e l ~ phenolOhti1~i~in in :'~':ni.. ..:::1yi aicohol and dilute
with 50mL cr" water.

lEVA Resin coiumn (Eichrom ind.. Inc.l. 100-150um resin cr smail panicle size (50
IOOum I in appropriate piastic coiumn.

~.O PROCEDURE

8.1 Place required aliquot or sample to achieve desired detection limits in a glass beaker.

.-\dd: -5 mls or l::~ Hydrochloric Acid to acidify the sarnpie.

Standards and Tracers. Use Th-229 or Th-23'+ as the tracer depending upon client
requiremems. (If using Th-234 as the tracer see S\VL-RD-Ill "Thorium-234
Preparation").

Do not add tracers to soil samoles that have been diQested under S\VL-RD-126 "Acid
Digestion for Soiis and Air Fiiters" for alpha spectr~scopy analysis. Tracers should have.
been added prior to digestion. Assure that tracers were added to these samples prior to
digestion before continuing with the next step. If tracers were not added prior to
digestion. report the deficiency to the laboratory supervisor and arrange to have the
sample digestion repeated.

8.2 Add a.5mi of 1.25 M Ca(HNO:)~ to each beaker.

8.3 Heat sampies until boiling.

8.4 Once the samples boil. take the watch glass off of the beaker and tum the heat down to
medium.

8.S Add 2-3 drops of phenolphalein indicator.

8.6 Add 200uL of 3.2M (NH4)2HP04 solution.

8.7 Add enough concentrated NH40H with a squirt bottle to reach the phenolphthalein end
point and form Ca,(POJ )2 precipitate. NH40H should be added very slowly. Stirthe
solution with a glass or Teflon stir rod. Allow the sample to heat for another 20-30
minutes.

8.8 Allow precipitate to senle umil solution can be decanted (30 minutes to 2 hours).

8.9 Decant supernatant and discard to waste. •8.10 Transfer the remaining precipitate to a centrifuge tube and centrifuge the precipitate for
approximately 5 minutes at 2000rPm. Decant supernatant and discard to waste.

Typist: LLR PaRe 4 of 8



8.11 Wash the precipitate with an amount 01'0.1. water approximateiy twice the volume of the

precipitate. :'lix weil on a vonex mixer. C~ntrifuge tor 5-10 minutes. Discard the

supernatant to waste.

•• "iWLO. INC. .' AATS. INC.
Isotopic Thorium and Neptunium

R-Series: SWL-RD-120

Rar. No.: 2.1 - 08122/00

S.12 If an ammonia odor persists repeat the last water wash step above.

8.13 Dissolve precipitate in approximately Sml concentrated nitric acid. Transrer solution

backto the original beaker. Rinse centrifuge tube with 2-3mls or concentrated nitric acid.

and transferto beaker. Evaporate solution to dryness.

8.14 Dissolve each precipitate with 10mls of 3.0 M HNO) - 1.0 M AHHNO)) }.

Note: An additional 5mls may be necessary if the volume of precipitate is large.

8.15 Add 2.0mls of 0.6 M ferrous sulfamate to each beaker. Swirl to mix.'

Note: If the additionai 5mls was used to dissolve the sampie from the step above. then add 1

more milliliter of 0.6 M ferrous sulfamate.

8.16 Add approximately 100 mg of ascorbic acid. Swirl to mix. Wait for 2-3 minutes.

• 8.17

8.18

8.19

8.20

8.21

Note: If particles are observed suspended in solution. centrifuge the sample.

The supernatant will be transferred to the TEVA column below. The precipitate will be

discarded.

For each sample dissolved, place a TEVA Resin column in the column rack.

Place a waste beaker below each column, remove the bottom plug from each column and

allow to drain if necessary.

~ipet 5mls of 3M HNO) into each column to condition resin and allow to drain as waste.

Transfer each redissolved sample into the appropriate TEVA Resin column by pouring or

by using a plastic transfer pipet and allow to drain as waste.

Add Smls of2.5 M HNO) - 0.1 M ferrous sulfamate to rinse each beaker a!ld transfer each

solution into the appropriate TEVA Resin colwnn. Discard eluate as wa:.m::.

Note: PUt U and Am are removed with the loaded solution and 2.5 M HNO:, - 0.1 M ferrous

sulfamate rinses.

•
8.22 Add 30mls of 2.5 M RND) - 0.1 M ferrous sulfamate into each column. Discard eluate as

waste.

8.23 Add Sml of 2.5 M HNO~ to each column. Discard eluate as waste.

8.24 Place a clean, labeled 50ml beaker below each column.

8.25 Pipet 20ml of 9M HCL into each colwnn and collect eluate. Pipet Sml of 6M HCL in

each colwnn and continue to collect elute.

8.26 This beaker will contain the thorium fraction. Label this beaker as TIl for the thorium

Typist: LLR
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fraction.

R-Serics: SWL-RD-120
Rev.~'io.: 2.1-08/22/00 •

S.27 If collecting the neptunium rr~ction place ~ clean. bbeled 50mi be:lker below each
column.

~t28 Pipet 10mi orO.02 :'l·h.~;O, - ·;.02 :'-1 HF into e~ch coiumn to strip the neptunium.
Collect eiuate. L..l.bei this oe:lker ~ NP for the neptunium fraction.

8.29 To each thorium and neptunium iraction beaker. cook down to just dryness.

8.30 Dissolve with 5mis cone. HNO, and 5 mis (30%) H~O~. cook down to just dryness.

8.31 Repeat step above.

8.32 Dissolve with IOmis 2),,1 HCL. quantitatively transfer to plastic centrifuge tube rinsing
beaker with 2 to 3 additionai mls of 2M HCL into the centrifuge tube.

8.33 Add 0.2ml of cerium c~rrier to each centrifuge tube.

8.34 Add 1.Oml of cone. HF to each tube. Swirl to mix: Let the solutions sit for at least 30
minutes before filtering.

8.35 Set up a .1 micron 25mm filter. glassy side down on a Gelman iilter apparatus.

8.36 Add 3-5mls of 80% ethanol to each filter. applying vacuum and ensuring there are no
leaks along the sides. Add 2-3mls of deionized water to each filter.

8.37 Filter the sample and rinse 50ml centrifuge tube with 5mls water. transferring this rinse to
the filter apparatus.

8.38 Wash each filter \\ith 3-5mls of ethanol.

8.39 Remove filters. mount on appropriate disks.

8.40 Submit each filter for analysis by Alpha Spectroscopy, and fill out calculation pages and
submit for calculations.

9.0 CALCULATIONS

•,

9.1

Typist: LLR

Calculate each isotope of thorium and neptunium activity, A. in picocuries per volume
used in "'r' below as follows:

SC BC
T T

A=
IC IT x V x 2.22
Idpm •
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Isotopic Thorium and Neptunium

Where:

SC = ~ampie counts
BC = ;,ackground counts
-: = ~ime in minutes
'v. = ~ample voiume
IC = internal tracer counts
rdpm =internal tracer dpm
2.22 =conversion factor from dpm to pCi.

10.0 QUALITY ASSURANCE / QUALITY CONTROL

R-Serics: SWL-RD-120
Re,'. ~o.: .2.1 - 08122/00

•

See Standard Operating Procedure ··Qualiry Control for Radiochemical Analyses", SWL-RD
113.

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

See Standard Operating Procedure "Hazardous Waste Management Plan". SWL-GA-114.

12.0 METHOD PERFORMANCE

Not Applicable.

13.0 REFERENCES

13.1 SWLO Standard Operating Procedures. G-series, and R-series as indicated.

13.2 Prescribed Procedures for Measurement of Radioactivity in Drinking Water, EPA-600/4
80-032, August. 1980. EPA. Methods 907 and 908 .

13.3 EMSL-LV-0539-17

13.4 Eicbrom Industries, Inc. Analytital Procedures, ACW08, rev. 1.4

13.5 SWL-RD-111, "Thorium 234 Preparation"

14.0 DEFINITIONS

Not Applicable.

•
15.0 ATTACHMENTS

Attachment 1: Isotopic ThlNp Prep Form
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A.TTACHMENT 1
Isotopic ThlNp Prep form

R-Series: SWL-RD-120
Re\'.-.'.;o.: 2.1-08/22/00•
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• l~;ilr lsotoDic~hJNo PreD, SWL-RD120

30TOPIC -:-H/NP PRE? F':'RM (' ::.':"-,. :.=::::: .30P PEV.# 3WLC 300K # R012G-PRP.'--:'-

~e:J Oal~:----

Sampie

:..nal\"Si.

Column

3atc:: :!J. Verified .'-----
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'lumber Volume 'vfatri.x

I

Number ~otes:

I
I
I

I
I

I
·1
I
I

•
Standard Inl Th Activity : _

Amount used : _

Thorium Tracer IDI Activity : ----

Amount Used : ........_

Standard IDI Np Activity : _

Amount used : _

Np Tracer IDI Activity : _

Amount Used:
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SWLO, INC./ AATS,.INC.
Gamma Spectrometer Operation/calibration .

• 1.0

R-Series: SWL-RD-125
Rev. No.: 1.0-' 05/02/01

SCOPE AND APPLICATION

.The purpose of this procedure is to supply a list of instructions and explanations to the method of
calibration and operation of the Extended Range Germanium Detector (hpGe) for identification
of gamma emitting radionuclides. This procedure is in updated form of EPA 901.1.

2.0 METHOD SUMMARY -

After sample preparation as per standard operating procedures SWL-RD-118, those samples
which require gamma spectroscopy analysis are analyzed and printed.

3.0 HEALTH AND SAFETY

3.1 Standard safety and radiological precautions should be observed. See Standard Operating
Procedure "Laboratory Safety Plan", SWL-GA-lil.

3.2 Each chemical should be regarded as a potential health hazard and exposure should be as
low as reasonably achievable. Wearing gloves, eye protection, and a laboratory coat
during extraction and analysis is advisable and should provide the proper protection.

•
4.0

5.0

SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

Not applicable.

INTERFERENCES AND POTENTIAL PROBLEMS

5.1 Sample containers outside surface area shall be cleaned thoroughly before being
submitted to the count room for counting. This is to prevent any contamination of
detectors and shielding.

5.2 The detector should never have voltage applied to it until it has been cooled with liquid
nitrogen. The pre-activate cool down period for this detector is 6 hours. Also, special
care should be taken when the shielding is open to avoid objects from falling into the
shield and possibly damaging the detector.

6.0 EQUIPMENT/APPARATUS

6.1 Tennelec TC-950, Bias power supply.

6.2 Tennelec TC-243, Amplifier.

6.3 Canberra hpGE gamma detector.

6.4 Oxford GammaTrac Vl.00 Software.

• 7.0 REAGENTS

7.1 Liquid Nitrogen.

Typist: ka Page 1 of7



SWLO, INC.! AATS, INC.
Gamma Spectrometer Operation/calibration
8.0 PROCEDURE

8.1 'Introduction

R-Series: SWL-RD-125
Rev. No.: 1.0- 05/02/01

•The gamma spectroscopy system is calibrated to analyze certain energies of gamma
emitting isotopes by using known gamma emitting isotopic energ'ies that correspond to
desired isotopes. Interpolation methods are used to detennine unknowns based on
knowns used in calibration. Each detector is calibrated first by detennining a channel to
energy calibration, and then by detennining detector efficiencies. In addition to the
above calibrations, background count information is acquired and used per detector.
These calibrations are used to detennine sample isotopic energies and count activities that
are used in software calculations to arrive at resultant activity values as needed. Sample
count durations vary depending upon desired detection limits as required per client
request. Once the detectors have been calibrated, periodic checks are made to assure that
samples are only analyzed on calibrated detectors.

8.2 System Configuration

This system consists of a Canberra Reverse electrode closed-end coaxial high purity Ge
(hpGe) gamma detector fitted with a thin window Be endcap at a relative efficiency of
35%. The detector is fitted with a Canberra pre-amp that is connected to a Tennelec TC
243 amplifier. The detector is supplied bias via a Tennelec TC-950 power supply.

8.3 Detector Calibration (Energy/Channel, Efficiency)

Typist: ka

8.3.1

8.3.2

The system will be calibrated to each specific sample geometry (counting •
container) that will need to be counted. These geometries will vary depending
upon specific client needs and availability of sample size. Calibration records for
each geometry will be stored in the system and will be used as appropriate for the
samples that are being analyzed.

Prepare a multi-line (energy) calibration standard by taking a known NIST
traceable multi-nuclide standard solution and dilute it up to the needed volume
and place in the desired geometry. These geometries shall be recorded and
traceable by following standard operating procedures for standard preparation
(SWL-RD-124). This sample volume and container geometry shall match
samples that will be analyzed. The multi-nuclide standard solution should include
gamma energies that range throughout the 0 to 2000 keV energy range. Most
commercially available standards include isotopes Cd-109 @ 88 keY through Y
88 @ 1836 with various isotope/energies combinations between. These isotopes
will have half-lives that can be short as in the case of Cr-51 @ 320 keY (27.7
days) and as long as Cs-137 @ 662 keY (30.17 years). The calibration is
reported in the data package and will include the listing of the nuclides that were
calibrated and subsequently checked as calibration check sources. The nuclides
which have shorter half-lives will not need to be accounted for when energy peaks
become two small to quantify. By using the nuclides with longer half-lives in the
check standard the system is effectively monitored for integrity of calibration
through time. The system shall be calibrated with a minimum of 5 energies that •
are distributed throughout the 0 to 2000 keV energy range.
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SWLO, INC./ AATS, INC. R-Series: SWL-RD-125
Gamma Spectrometer Operation/calibration Rev. No.: 1.0- 05/02/01

8.3.3 The first step in the calibration procedure is a two-point energy calibration. This
is needed for the refined calibration from the standard that will be used in sample
analyses later.

8.3.4 Place the calibration standard geometry on the 4etector making sure that the
position of the calibration standard is the that will be used when counting samples
in the future.

8.3.5 Tightly close the shield door.

8.3.6 Open the Oxford GammaTrac VI.OO Software.

8.3.7 The two point initial ca1ibration will use two energy peaks initially. Set the
sample count preset time to a period that is long enough to display energy peaks
that will accumulate at least 10,000 net counts to be used in calibration by
pressing F3 and entering the time in seconds. Start the system by clearing the
existing spectrum by pressing CTRL-F2 and then pressing FI to start count.

8.3.8 After the count has finished, move the cursor over the first peak. Press the A-key
to bring up the Analyze Menu. Select Calibrate system and press ENTER. The
calibration parameters will be displayed. Set the following: energy calibration
units: keV, use energy in master library: No, standards filename: *.std, fitted
efficiency function: log cubic polynomial. When the required has been entered,
press ESc. This brings up the Calibrate system menu with energy Calibration
highlighted. Press ENTER.

8.3.9 Establish a Region of Interest (ROI) around the peak by pressing F9 to the left of
the desired peak and FlO to the right of the desired peak. Press Enter. The ROI
will be processed for a peak-fit and 'a prompt for the energy will be displayed.
Type in the appropriate energy and press ENTER. An outline of the peak-fit will
be displayed around the peak and the data-box at the lower part of the screen will
show what has been input. A prompt for the next input will be displayed in the
upper box.

8.3.10 Using the PgUp-key, move the cursor to next peak to be used in this two point
calibration.

8.3.11 Establish an ROI around this and press ENTER. Ignore the energy displayed in
the prompt box and type the correct energy for this ROI and press ENTER.

8.3.12 As before, an outline of the peak-fit will be displayed around the peak with
corresponding data in the box at the lower part of the screen. The two-point
calibration is now complete. Press the ESC-key to return to the Calibrate system
menu.

8.3.13 The curve for the Energy calibration with data points shown can now be displayed
by moving the highlighted box down to Display energy curve and pressing
ENTER. The linear equation of this curve will be shown in the upper box. Use
the "ESC" key to return to the Calibrate system menu. In a similar manner, the
curve and equation for ,the FWHM can be seen.

Typist: ka Page 3 of7



SWLO, INC./ AATS, INC. R-Series: SWL-RD-125
Gamma Spectrometer Operation/calibration Rev. No.: 1.0- 05/02/01

8.3.14 Finally, move the highlighted box to Quit and update files and press ENTER. The
box at the top of the screen will now prompt a reply as to whether the energy •
calibration data is to be written on the filed spectrum. Answer NO. The two-
point energy and FWHM calibration is now complete. .

8.3.15 Now conduct the fully automatic calibration of energy, FWHM and detector
efficiency simultaneously.

8.3.16 As before, press 'A' to bring up the analyze menu, select Calibrate system, press
ENTER and respond with 'Y' to the calibration parameters menu since they are
now all correct. The Calibrate system menu is then displayed.

8.3.17 Move the highlight to calibrate from Standard and press ENTER.

Typist: ka

8.4.1 Place the item to be counted on the detector making sure that the position is
identical to that of the calibration standard.

8.4.2 Tightly close the shield door.

8.4.3 Open the Oxford GammaTrac VI.OO Software.

Page 4 of7
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SWLO, INC./ AATS, INC. R-Series: SWL-RD-125
Gamma Spectrometer Operation/calibration Rev. No.: 1.0- 05/02/01

8.4.4 Set the sample count preset time to a period that is long enough to achieve
required detection limits by pressing F3 and entering the time in seconds. Start
the system by clearing the existing spectrum by pressing CTRL-F2 and then
pressing Fl to start count.

8.4.5 After the count have finished, save the spectrum to file by pressing F7 and
entering desired file name.

8.4.6 Analyze spectrums by entering F6 to load. spectrum file:

8.4.7 Enter spectrum specific information by ALT-S(etup) as follows. Sample ID : ,
Sample Quantity: , Sample Units:, Time of Sample Irradiation: ( This time should
remain blank if decay correction is not to be used), Calibration filename: (Enter
the filename of the calibration file for this geometry, *.cal), Efficiency filename: (
Enter the filename of the efficiency file for this geometry, *.eff).

8.4.8 All of the parameters required for operating the Gamma Trac analysis facilities
are contained in binary parameters files. You may have as many different files as
you wish; each containing different sets of parameters for different types of
analysis. On start-up the program suite always loads the last parameter file. To
change the parameters you must use "new parameters file" and specify the file
name you wish to use. By specifying a file name which does not already exist,
this option will allow you to create a new file for future use. All parameters may
be changed from their defaults in the "edit analysis parameters" facility. The
parameters are grouped into various sections (e.g. "peak search parameters" etc.)
and upon selection a panel the parameters are displayed. Note that the name of
the current parameters file is displayed in the title bar and the bottom of the panel
summarizes which keys can be used for editing. Use the 'Fl' key to provide
information on how each parameter is used. These parameters will printout on the
analysis report to be reported with the results.

8.4.9 Setup the parameters file with the following as default unless client specific
requirements are different. Peak search sensitivity: 5.0, Start energy for search:
20.0 (kev), Stop energy for search: 2000.0 (kev), No. of background channels: 5.
Background peak subtraction is (On/Off as desired). Isotope library: (as
desired).til, Match tolerance: 3.00 (kev)

8.4.10 Launch the fully automated mode which searches the spectrum, locates and fits
peaks and then proceeds with the desired output form by entering the ALT
A(nalyze) key. Upon completion of the output table, the program returns to the
beginning and is ready for accumulation of another spectrum.

8.4.11 The current Peak search parameters table will be displayed. This provides a
number of options to facilitate the search. To change these, press 'N' as the upper
box directs.

8.4.12 The prompt first moves to the 'low energy cut-off'. This directs the search to
begin at the energy shown(or input) and allows low energy noise and x-rays to be
ignored. If a new value is input, press ENTER. If the value displayed is OK,
move with the 'down arrow' to high energy cut-off. Here the value shown
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•8.4.13 When the desired parameters are present, press the Esc-key. The upper box will
allow the search to proceed with 'Y' or be aborted with '1'1". A 'Y' will result in
the programmed search to commence. The progress of the search will be shown
in the upper box. Upon completion of the search, the peak-fitting will proceed
and again th~ progress here can be monitored in the upper box. When completed,
a 'beep' will sound and the peak search menu will appear with View peak fit
highlighted. Press ENTER. The program will continue with the entire procedure
of analysis is executed with designated output.

8.4.14 Each sample batch of 20 samples or less shall include a second source Cesium-.
137 laboratory control sample (LCS) that is counted in the same geometry
configuration as the samples.

8.5 Continuing Calibration Check and Backgrounds

8.5.1 While the detector shall be calibrated at least monthly, it may become necessary
to perform continuing calibration checks. These shall be conducted when any of
the following have occurred. Any event that could effect the operation of the
detector such as but not limited to; broad temperature changes, disruption of
power, and/or background increases. If the checks show that the detector is not
performing within 2 sigma of the know values of the calibration source, the
reason shall be determined and corrective action conducted, with re-calibration to
follow after mitigation. . •

SWLO, INC./ AATS, INC. R-Series: SWL-RD-125
Gamma Spectrometer Operation/calibration Rev. No.: 1.0- 05/02/01

truncates the search to omit a region which may contain little information of
interest.

8.5.2 Background spectrums shall be collected using the same geometry configuration
as samples to be counted by collecting a spectrum that is at least as long in count
duration as any sample that is to be analyzed (counted).

8.5.3 Review each background spectrum for unusual "peaking" that might indicate a
contaminated chamber or detector.

8.5.4 If the background, either through control chart monitoring or observation, shows
interference with sample analysis, remove detector from service and label as such
until repaired or cleaned to satisfactory condition after approval from the
Radiochemistry Manager.

8.6 Individual Isotopic Determinations by Calculation.

8.6.1 Individual isotopes can be determined be external calculation by establishing
region of interest over known energies and determining an actual detector
efficiency instead of using an efficiency curve.

8.6.2 Use the basic formula to calculate the gamma-emitting activity, A, in picocuries
per volume used in "V" below as follows in picocuries per volume used in "V"
below as follows:

A= B - C •(2.22) (E) (V)

TypiSt: ka Page 6 of7·
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SWLO, INC./ AATS, INC.
Gamma Spectrometer Operation/calibration

where:

B=gross gamma count per minute.

C=count per minute of background gross gamma.

E=detecter efficiency at gamma energy.

V=sample volume. _

2.22=conversion factor from dpm to pCi.

R-Series: SWL-RD-125
Rev. No.: 1.0- 05/02/01

•

'.

Use SOP SWL-RD-122, "Error Estimates and Minimum Detectable Activities" for those
calculations using appropriate variables.

9.0 CALCULATIONS

Calculations are perfonn by the software.

10.0 QUALITY ASSURANCE/QUALITY CONTROL

See Standard Operating Procedure "Quality Control for Radiochemical Analyses", SWL-RD
113.

11.0 WASTE DISPOSAL

See Standard Operating Procedure "Hazardous Waste Management Plan", SWL-GA-114.

12.0 METHOD PERFORMANCE

Not applicable.

13.0 REFERENCES

13.1 SWLO Standard Operating Procedures, G-Series.

14.0 DEFINITIONS

FWHM: Full Width at Half Maximum

15.0 ATTACHMENTS

15.1 Attachment 1: Gamma Spec. Run tog
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ATTACHMENT 1

Gamma Spec. Run Log
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R-Series: SWL-RD-125
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SWLO, INC./ AATS,-INC.
Acid Digestion for Soils and Air Filters

R-Series: SWL-RD-126
Rev. No.: 2.2 - 07119/00

.u SCOPE AND APPLICATION

1.1 The purpose ofthis procedure is to provide a method for acid digestion for soil/solids
and air filters.

1.2 This instruction applies_ to the acid digestion for soil/solids and air filters.

2.0 METHOD SUMMARY

.Air filter samples and soil/solids samples are prepared as per SOP SWL-RD-115, " Solid Sample
Preparation". Then a representative aliquot of the material is placed in a teflon beaker and
digested in acid. The·combination of acids used, breaks down the materials into free ions and
liberates any organic impurities as carbon dioxide gas. The final digested material contains
insolubles that are filtered out before subsequent use in analytical procedures.

3.0 HEALTH AND SAFETY

3.1 Standard radiological precautions should be observed. See Standard Operating Procedure
"Laboratory Safety Plan," SWL-GA-l11 and "Radiation Safety," SWL-RD-141.

• ~.O

3.2 Take all necessary precautions in regards to respirator use (see "Respiratory Protection
Plan," SWL-GA-130.

SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

Not applicable.

5.0 INTERFERENCE AND POTENTIAL PROBLEMS

Not applicable.

6.0 .EQUIPMENT/APPARATUS

6.1 Teflon beakers

6.2 Hotplate

6.3 Whatman 42 filter paper.

7.0 REAGENTS

7.1 De-ionized water. (DI water).

7.2 Nitric acid, 16 N HN03 (conc.). reagent grade

•
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7.3

7.4

Perehlorie acid, 12N HCI04 (cone.). reagent grade

Hydroflurie acid, 30N HF (conc~). reagent grade

Page 1 of4



SWLO, INC. / AATS, INC.
Acid Digestion for Soils and Air Filters

8.0

R-Series: SWL-RD-126
Rev. No.: 2.2 - 07119/00

PROCEDURE

8.1 The radiochemistry analyst who is experienced in standard wet preparation methods and
who is trained in the use of this procedure shall be permitted to perform this procedure.

8.2 Place entire filter or a representative soil sample of 10 grams. prepared from SOP SWL
RD-115 in a 250 ml Teflon beaker and add tracers as appropriate per individual standard
operating procedures. Record this information in the preparation logbooks as prescribed
by each pertinent standard operating procedure.

8.3 CautiouSly add: 60 ml16N HN03, 5 ml12N HCI04, 5 ml30N HF.

8.4 Digest on hot plate until volume is reduced to 15-20 ml (3-4 hours).

8.5 Remove from hot plate. cool slightly, then add: 30 ml16N RN03, 5 ml30N HF.

8.6 Digest on hot plate until volume is reduced to 10-15 ml and HF Fumes.

8.7 Remove from hot plate. cool, dilute to approximately 50 mls with DI water with
swirling.

•

8.8 Filter through Whatman 42 filter paper. Collect filtrate. Discard solids and filter.

8.9 Assign each filtrate a sequential identification number from the Solid Prep. Log.

8.10 Dilute filtrate up to exactly 200 mls (using a graduated cylinder) and transfer to a 250 ml •
plastic' container for storage until needed for analysis preparation.

8.11 Label container with the following information:

Dilution ID #:
Analyst:
Date Prepared:
Sample ID Number:
Total Dilution Volume:
g1ml Equivalent: (Solids)
Volume/ml equivalent: (Filters)

8.12 Record all dilution and preparation activities in the Solids Prep. Log.

8.13 Record all results in Solids Prep. Log.

9.0 CALCULAnONS

Not applicable.

10.0 QUALITY ASSURANCE/QUALITY CONTROL

See Standard Operating Procedure "Quality Control for Radiochemical Analyses," SWL-RD-l13.

;1.0 WASTE DISPOSALIPOLLUTION PREVENTION

See Standard Operating Procedure "Hazardou~ Waste Management Plan," SWL-GA-114.
Typist LLR Page 1 of 4
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SWLO, INC. / AATS,INC.
Acid Digestion for Soils and Air Filters

R-Series: SWL-RD-126
Rev. No.: 2.2 - 07119/00

.12.0 METHOD~ERFORMANCE

Not applicable.

13.0 . REFERENCES

• EMSL-LV-0539-17. Marc!! 1979.

14.0 DEFINITIONS

Not applicable.

15.0 ATTACHMENTS

Attachment 1: "Solids Prep. Log."

•
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SWLO. INC./AATS, INC.
Acid Digestion for Soils and Air Filters

- ATTACHMENTl
Solids Prep Log

III Solids Prep Log, SWL-RD126
SOUDS PREP LOG.FORM (126-A1T2.DOC) SWL·RD-126. Rev.:_

R-Series: SWL-RD-126
Rev. No.: 2.2 - 07119/00

Book. RD126-PRP-_1_

Verified
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Southwest Laboratory ofOklahoma, Broken Arrow, OK
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(;lassware Cleanine. Radiochemicai .-\naines

1.0 SCOPE AND APPLICATIO~

R-Series: SWL-RD-138
.Re,,_ .\;0.: 1.1- 08122/00

The purpose of this procedure is to provide a steD direction Ior the cie::.ning or" glassware and
:-:,iasticware used for rndiocnemicai anaivses.

:.0 'lETHOD SUl\IMARY

Glassware and plasticware are rirst rinsed after use, then hand \vashed with "rad"
decontamination soap and soaked. .-\fter the soap soak, all items are soaked in a dilute nitric acid
bath. After the nitric bath items are rinsed with tap water and then rinsed with ASTM type II
water and allowed to air dry betore use.

3.0 HEALTH AND SAFETY

3.1 Standard safety and radioiogicai precautions should be observed. S~e Standard Operating
Procedure SWL-GA-lil. "Laborarory Safety Plan". ::md SWL-RD-141. "Radiation
Safety".

.',...;

3.2

3.3

Each chemical should be regarded as a potential health hazard and exposure should be as
loW as reasonably achievable. Wearing gloves. eye protection, and a laboratory coat
during extraction and analysis is advisable and should provide the proper protection.

The following chemicals have the potential to be highly toxic or hazardous. consUlt
MSDS: Nitric Acids.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

Not applicable.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

Not applicable.

6.0 EQIDPMENT/APPARATUS

6.1 Wash and Soak basins

6.2 Appropriate cleaning brushes. sponges, etc.

7.0 REAGENTS

7.1 ASTM type II. De-ionized Water.

• 7.2

7.3

Typist LLR

Nitric Acid. reagent grade. (to produce nitric bath to less than 2 pH).

Contrad Radioactive decontamination Soap, or equivalent.
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"';WLO. INC. " AATS. I7'iC.
r;Tassware Clcanin2. Radiochcmicai Anaiyses

•~.O PROCEDURE

R-Serics: SWL-RD-138
Rev.."\0.: 1.1- 08122/00

S.l . All glassware. piasticware :lnd laboratory equipment that come~ in contact with the
samples that are :maiyzed for radiochemical analyses shall be rinsed after use into
J.ppropriate waste barreis. "This iirst rinse is to maintain that ail hazardous wastes are'
contained and not 9ischarged into the sanitary sewer.

8.2 .-\fter the rinsing, each item shall be thoroughly rinsed with tap water. If the glassware is
not going to be cieaned immediately, each piece shall be tilled with tap water and set to
the side until funher cie:ming is possible. Items shall not be allowed to sit "dry" as this
condition can promote contaminants to become more difficult to remove later.

8.3 Items shall be thoroughly washed with Contrad soap or equivalent. The use ofbrushes,
sponges and or other items is permined as long as these items themselves are maintained
contamination free and clean.

8.4 .-\11 washed items shall be soaked submerged in Contrad soap solution ior at least 3 hours.

8.5 Remove soaked items and rinse with tap water.

8.6 Place all rinsed items into a nitric acid bath that is of pH less than 2. submerged for at
least 3 hours.

8.7 After the nitric bath. remove items and rinse thoroughly with tap water to remove
residual acid. •8.8 Rinse each item with ASTM type II DI water at least three times.

8.9 Place items on a clean drying sUrface and allow to dry.

8.10 Items shall be stored away from possible contaminants to insure that only clean items are
used for laboratory radiochemical analyses.

8.11 Some glassware items may be rinsed with a very dilute HF rinse prior to use, if glassware
contamination has been a problem. This rinsing shall only be performed with approval
from the Radiochemistry Program Manager.

9.0 CALCULAnONS

Not applicable.

,10.0 QUALITY ASSURANCE/QUALITY CONTROL

Not applicable.

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

See Standard Operating Procedure "Hazardous Waste Management Plan", SWL-GA-114. •

Typist LLR Pale 2 ofJ
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.-;WLO. INC. / AATS. INC.
Glassware Clcaninti. Radiochcmicai Anaivscs

12.0 \1ETHOD PERFORMANCE

~ot applicable.

:3.0 :~EFERENCES

SWLO Standard Operatin~ Procedures. G-Series.

14.0 DEFINITIONS

Not applicable.

15.0 AITACHMENTS

Not applicable.

Typist LLR

R-Series: SWL-RD-138
Rev. :"0.: 1.1-08/22/00
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SWLO. INC. / AATS. INC.
Radiation Safety

• 1.0 SCOPE AND APPLICATION

RD-Series: SWL-RD-l-ll
Rev. No.: 4.0 - 09114/00

l.IThe purpose of this procedure is to provide general guidelines for the safe handling of
radioac.tive samples. materials and standards. Every employee working in the
Radioactive Materials Control Area (RMCA) on a regular basis will be familiar with the
contents of this SOP and have completed the radiation safety training course given by the
Radiation Safety Officer (RSO). The intent o(this standard operating procedure is to
implement these instructions and assist employees in the safe use of radioactive materials
and radiation sources.

1.2 TIlis procedure is applicable to all radiochemical and mixed sample activities performed
at Southwest Laboratory of Oklahoma, Broken Arrow. Oklahoma.

2.0 METHOD SUMMARY

Not applicable.

3.0 HEALTH AND SAFETY

•
3.1

3.2

Refer to the current version of the "Laboratory Safety Plan" SOP and SWL-RD-141 ~

"Radiation Safety".

Each chemical should be regarded as a potential health hazard and exposure should be as
low as reasonably achievable. TIlis may be done by wearing gloves. eye protection, and
laboratory coat.

I

3.3 The following chemicals have the potential to be highly toxic or hazardous, consult
MSDS.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE

Not Applicable.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

Not Applicable.

6.0 . EQUIPMENT / APPARATUS

• 7.0

Typist LLR

6.1 Survey meter detectors shall be maintained at log-in for sample screening.

6.2 Swipe material- paper type material of about 45mm diameter.

REAGENTS

As stated.
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SWLO, INC. I AATS. INC.
Radiation Safety

8.0

RD-Series: SWL-RD-Ul
Rev. No.: 4.0 - 09/14/00

PROCEDURE

8.1 Responsibilities

8.1.1 The Radiation Safety Officer (RSO) shall be responsible for enforcement of this
procedure and specific safety requirements included therein..

•
8.1.2 Laboratory- Safety Officer shall be ultimately responsible for providing a safe

working environment and ensuring that all laboratory personnel comply with
safety policies. The RSO shall also ensure that updated copies of references in
section IX, be readily available for review by personnel.

8.1.3 The Radiochemistry Program Manager shall maintain control of radioactive
samples and standards. The Radiochemistry Program Manager shall also ensure
that all personnel handling these samples or standards are trained in accordance
with the laboratory safety SOP and policies. The Radiochemistry Program
Manager shall control access to the radioactive standard cabinet with a key. The
Radiochemistry Program Manager and the RSO shall also be responsible for all
reporting requirements regulated by law as applicable. and shall maintain and
ensure laboratory compliance with the U.S. Nuclear Regulatory Commission.

8.1.4 The RSO or designee shall be responsible for screening and storage of radioactive
samples.

8.1.5 All personnel shall comply with good housekeeping and safety practices when •
performing radiochemical activities. Personnel shall follow methodologies
outlined in all standard operating procedures.

8.2 Precautions

8.2.1 Precautions to be used are in each of the SOP's. Do not handle the radioactive
material until proper indoctrination in Radiation Safety has been obtained.

8.2.2 Caution is to be used as if the area that is to be surveyed has been grossly
contaminated.

8.2.3 Note all other precautions throughout this procedure.

8.3 Instructions

8.3.1 Every employee will adhere to the Southwest Laboratory of Oklahoma policy of
maintaining any and all radiation exposures to "As Low As Reasonably
Achievable"-ALARA by the following:

8.3.1.1

8.3.1.2

8.3.1.3

Limiting time of exposure to radioactive materials to a minimum.

Maintaining as much distance from radioactive materials as
practicable.

Use of shielding from sources of radiation. •
Typist LLR Page 2 0£24



8.3.2 The "Radiological Materials Control Area (RMCA)" is designated by placards on- "
the doors marking the boundaries of this "controlled area"(see attached map).

8.3.3 Known radioactive materials will be maintained and stored in RMCA areas only
(excluding radioactive materials subject to general license provisions as provided
by 10 CFR such as Ni-63 SOUI:ces used in ECDs for "gas chromatography, Am-241
sources in smoke detectors, etc..).

•
SWLO, INC. I AATS, INC.
Radiation Safety

"I :. ~.::. • "

":'::'.

RD-Series: SWL-RD-l·n
Rev. No.: 4.0 - 09114/00

•

•
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8.3.4 Good housekeeping practices and common sense help to reduce potential hazards.
This procedure shall be used in conjunction with the safety SOP. Adequate
labeling of work areas, samples for analysis, aliquots, and separated fractions
helps to control radiation hazards and to insure personnel safety.

8.3.5 Known radioactive standards and sources will be handled only under the
supervision of the RSO or Radiochemistry Manager and shall be stored under lock
and key when not in use. "

8.3.6 Pregnant women shall notify the RSO or Management of declared pregnancy as
soon as practicable in order to comply with minimal dose and exposure
requirements as defined in 10 CFR part 20, these dose to an embryo/fetus and
mother dose records shall be maintained by the RSO.

8.3.7 The RSO or designee assigned to perform sample receipt, screening and login for
potentially radioactive samples will follow SOP, SWL-RD-139. Ifa sample
exceeds acceptance limits stated in the Radioactive Materials License or

. laboratory internal limits as established in SOP SWL-RDI43, he/she shall notify
the RSO and Radiochemistry Program Manager immediately. All radioactive
materials shall be labeled in accordance with SOP SWL-RD-143, "Radiation
Control Levels and Monitoring".

8.3.8 While all known radioactive materials will be labeled as such. use care when non
radioactive items corne in contact with radioactive substances to prevent
contamination. All items that are suspected to have been in contact with
radioactive materials shall be scanned with the handheld halogen quenched GM
probe/ratemeter before exiting the RMCA. If readings are greater than 2 times
background, determine source of reading (internal or external contamination) by
performing swipes if needed and submit to the radiochemist trained to count for
gross alphalbetalgamma using limits established in SOP SWL-RD-143, ..
Radiation Control Levels and Monitoring" to determine release to the general
laboratory or to the RMCA sample storage area. Record swipe results in the
"Swipe Log".

8.3.9 RMCA "authorized" personnel are those whom have successfully completed the
radiation safety training coarse described in this SOP and are allowed to work
independently in the RMCA. Those who are not authorized shall not enter this
area unless escorted by an authorized person. While escorting an "un-authorized"
person in the RMCA, the authorized employee shall be present with the un
authorized person for the duration of hislher visit. The un-authorized employee
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SWLO. INC. I AATS, INC.
Radiation Safety

RD-Series: SWL-RD-l~l

Rev. No.: 4.0 - 09114/00

.:.- .-

shall never handle any radioactive materials. The authoriZed employee shall make.
sure that upon exit from the RMCA the escorted employee scan each hand and
foot in accordance with this SOP and instructions posted at the exit.

8.3.10 A number of health and contamination hazards are to be considered when working
with radioactive materials. Many radioactive materials are capable of
contaminating laboratories, instruments, and clothing. All radioactive materials in
large concentrations are potentially hazardous because of the 'effects of their
radiation external to their containers. To control these hazards. the following
rules shall be in effect at all times.

-Typist LLR

8.3.10.1

8.3.10.2

8.3.10.3

8.3.10.4

8.3.10.5

8.3.10.6

8.3.10.7

For the case of radioactive materials thatare capable ofbeing
volatilized or airborne, perform all work in a closed area for
containment or hood that is equipped with HEPA filtration. Perform
distillations, evaporations, and other such processes in a ~ell

ventilated hood.

Do not bring food or liquid refreshments into a laboratory.

Do not smoke when handling radioactive materials. Smoking is not
allowed in the facility.

After working with radioactive materials. wash hands thorougWy
before eating or handling uncontaminated materials. , •

Wear gloves and lab coats when handling radioactive materials. All ,
lab coats shall remain on the rack in the RMCA when not being used.
Laboratory coats shall be screened by the RSO or designee for
contamination to determine if they can be sent out for cleaning or put
in the laboratory radiation solid waste category. The RSO shall scan
the coats to be sent out for cleaning with a halogen quenched pancake
probe/ ratemeter to determine if readings greater than background are
discovered. If readings are greater than background, limits set forth in
SOP SWL-RD-143 shall be used to decide whether the coats can be
released as "free release" to a standard cleaning company for
cleaning.

Radioactive materials shall be labeled with radioactive warning labels
as per SOP SWL-143, "Radiation Control Levels and Monitoring".
Materials that are not labeled should always be handled with caution
due to the "unknown" nature of the contents.

Spills shall be cleaned up immediately, and all cleaning items, paper
towels, bags, and gloves shall be disposed in accordance with
radioactive waste disposal procedures. Report all radioactive spills to
the RSO. After spill cleanup the area shall be frisked for radiation •
with a handheld survey probe or Nal rate meter and swipes taken for
gross alphalbetato insure that the cleaning process was adequate.
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8.3.10.8 After cleanup of spills a survey and swipe tesTwin be conducted to
determine the need for further cleaning. Record results in the "Swipe
Log".•

SWLO. INC. / AATS. INC.
Radiation Safetv

.. ' ,

RD-Series: SWL-RD-l~1

Rev. No.: ~.O - 09/14/00

•

•
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8.3.10.9 All items that are suspected to have come in contact with radioactive
materials shall be scanned with a hand-held probe upon exit from the
.RMCA with the results being recorded in the "Screening Log"
provided at the exit. Gross alpha/beta swipes may also be necessary
and should be coordinated with the RSO. Any elevated readings
should be immediately brought to the attention of the RSO.

8.3.10.10 All laboratory instrumentation (regardless of suspicion of
contamination) and/or equipment shall be scanned and swiped for
contamination before being removed from the RMCA with results
recorded in the "Screening Log" and the "Swipe Log".

8.3.10.11 All trash that is not suspected to have Come in contact with
radioactive materials and is ready for standard disposal outside of the
RMCA shall be scanned with a survey meter and recorded in the
"Screening Log" before being removed from the RMCA.

8.3.10.12 All solid materials that have come in contact with radioactive
materials and cannot be decontaminated shall be placed and stored in
the "Radioactive Waste" labeled trash cans until disposal.

8.3.10.13 Prior to disposal of empty uncontaminated containers to unrestricted
areas, all radioactive inateriallabels shall be removed or defaced to
clearly indicate that the container no longer contains radioactive
materials as per 10 CFR 20.1904(b).·

8.3.10.14 All limitations and conditions of this SOP shall be.met in handling
liquid or uncontained radioactive materials and special laboratory
equipment is to be used when' working with these materials such as
using vent hoods and glove boxes.

8.3.10.15 Safety precautions shall be observed in the movement of radioactive
materials between buildings, rooms, and areas within rooms.
Radioactive materials shall be handled with care when being moved.
Use secondary containment containers when practical. Notify people
in high traffic areas that materials are being located and to be careful.
Pre-plan the movement of radioactive materials to make sure that the
receiving location is available and free from potential hazards.

8.3.10.16 Radioactive materials shall be labeled and posted in secure areas
where radioactive materials are stored.

8.3.10.17 Appropriate records as required by 10 CFR Parts 20 and 30, shall be
maintained by the Radiation Safety Officer.
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8.3.10.18 Follow the requirements for and method of performing sealed leak
tests shall be perfonned. (see 8.15.) •

8.3.10.19 Follow requirements and procedures for picking up, receiving and
opening packages as per section 8.16.

8.3.11 All personnel leaving the RMCA shall scan their hands and feet on the provided
Ludlum Geiger hand/foot monitors at each exit as per training provided by the
RSO. Scan hands and feet at least 15 seconds to detennine if elevated activities
are present. Scan hands/feet for longer durations if needed to isolate "hot spots"
(elevated count regions). If readings are noticeably greater than background, .
clean areas of elevated counts and re-scan. Use the handheld halogen quenched
probe (maintained at the exit) and scan these areas to confinn that cleaning was
adequate. If count levels fall back to background then personnel may exit. If
scans still show elevated counts above background re-clean until levels have been
reduced back to background. Nonnal background for these hand/foot scanning

. devices runs approximately 100 cpm.

8.3.12 In order to monitor the "external radiation levels; and concentrations or quantities
of radioactive material and the potential radiological hazards that could be
present" as per 10 CFR 20.1501, swipe tests shall be perfonned for the facility
(outside the Radiological Materials Area) each three (3) months (see attached
"Swipe Location Map (Outside RMCA Area)". Swipe tests shall be perfonned in
the Radiological Materials Area monthly. (see attached "Swipe Location Map •
(RMCA Area)". Action shall be taken on swipes indicating results greater than 9
pCilswipe (100 cm2) -alpha, and/or 300 pCilswipe (100 cm2)-beta. These.
alpha/beta detenninations shall be analyzed and perfonned as per SOP SWL-RD-
117, "Operation of the LB4000 Low Background Counting System."

8.3.13 Swipe tests shall be conducted daily as needed by individuals performing work on
radioactive materials, or when a spill occurs, or when contamination is suspected.
The RSO shall direct additional swipe testing of laboratory benches, work areas,
and sample containers as needed. The RSO shall implement technique or .
procedural changes as needed to prevent contamination by conferring with the
Radiochemistry Program. Manager. If required, a corrective action report shall be
initiated. Additional swipes will be taken as needed and provide random screens·
in addition to the standard list.

8.3.14 Every effort shall be made to identify any locations with elevated swipe readings
and have the areas cleaned to acceptable free release levels as defined in SOP
SWL-RD-143 "Radiation Control Levels and Monitoring" and in compliance with
occupational exposure limits set forth in 10 CFR. Results of area swipe testing as
described here, shall be maintained by the RSO in the "Radiation Survey Results
Notebook".

•
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8.3.15 If radioactive contamination persists,at a location. the RSO shall be notified and -

the area shall be marked otT and labeled to warn all employees.

8.3.16 Personnel Exposure I Individual Monitoring:

8.3.16.1 The following levels of exposure shall not be exceeded: 10 CFR
_ 20.1201 (a)(l )(1) specifies an annuallimi~ of the total effective dose

equivalent being equivalen~ to 5 rems. 10 CFR 20.1207 states that the
annual occupational dose limits for minors are 10% of the annual dose
limits specified for adult workers in 20.1201. 10 CFR 20.1208 states
that the licensee shall ensure that the dose to an embryo/fetus during
the entire pregnancy, due to occupational exposure of a'declared
pregnant woman, does not exceed 0.5 rem.

•
SWLO. INC. I AATS. INC.
Radiation Safety

RD-Series: SWL-RD-l~l

Rev. No.: 4.0 - 09/14/00
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8.3.16.2 10 CFR 20.1502 requires that individual monitoring of external and
internal occupational dose are required to demonstrate that the
following groups expect not to receive greater than the following
levels of exposure/ intake of radioactive materials.:

8.3.16.2.1 Exposure to Radioactive Materials (from sources external to
the body)

8.3.16.2.1.1 Adults likely to receive, in 1 year a dose in excess of
.5 rems.

8.3.16.2.1.2 Minors likely to receive, in 1 year a dose in excess of
.05 rems.

8.3.16.2.1.3 Declared Pregnant Women likely to receive, in 1 year
a dose in excess of .05 rems. (See 10 CFR 20.1208
for additional requirements.)

8.3.16.2.2 Intake of Radioactive Materials

8.3.16.2.2.1 Adults likely to receive, in 1 year, an Annual Limit of
Intake (ALI) in excess of 40 pCi, and that the
Derived Air Concentration (DAC) shall remain
below 2.00E -4 pCiIL of air. (The 40 pCi value
sighted above is 10% of the ALI, as defined in 10
CFR, table 1, Column 1, mixed unknown
radionuclides, of appendix B to 20.1001-20.2401
which is 400 pCi. and the 2.00E-4 value is the DAC,
as defined in 10 CFR, table I,Column 3, mixed
unknown radionuclides, of appendix B to 20.1001
20.2401 ).

8.3.16.2.3 In order to demonstrate compliance through monitoring that 1)
Exposure to radioactive materials, and 2) Air concentrations of
radioac!ive materials are less than the required limits set forth

Page 7 of24
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RD-Series: SWL-RD-l~l·
Rev. No.: 4.0 - 09114/00

in 10 CFR 20.1502 "Conditions requiring individual - •
monitoring of external and internal occupational dose" and 10
CFR 20.1201 "Occupational dose limits for adults". SWLO
shall do the following:

8.3.16.2.3.1 Maintain and monitor "area dosimetry" reports to
show continuous monitoring of· dose equivalent
for worst case scenario approach. Area dosimetry
shall be placed throughout the RMCA to
continuously monitor radiation levels present,

8.3.16.2.3.2 Calculate the Derived Air Concentration (DAC)
through air monitoring in work areas to provide
actual measurements of radioactive contaminants
that may have become airborne.

8.3.16.2.3.3 Follow the rigorous swipe testing of the facility as
required by this SOP and document that loose
contamination is at a minimum.

8.3.16.2.3.4 Monitor the facility radioactive materials inventory to
demonstrate, if necessary, worst case scenarios
based on total radioactive materials on site at any
given time and to maintain that the likelyhood of •
exceedance of limits is at a minimum.

Typist LLR

8.3.16:3 While SWLO expects not to exceed the limits set forth in 10 CFR
20.1501 and to require individual monitoring of external occupational
dose. SWLO may elect to supply certain individuals with personal
dosimetry badges as an added measurement of dose equivalent in
order to maintain an overall commitment to the ALARA policy. If
dosimetry is worn for any reason the following rules shall be
followed:

8.3.16.3.1 The RSO shall be responsible for administrating the program in
accordance with 10 CFR., including issuing and collecting
personal TLD badges and maintaining exposure files.

8.3.16.3..2 TLD's shall be provided and analyzed by an independent,
outside contractor certified to provide radiation exposure
monitoring services as specified in 10 CFR part 20.

8.3.16.3.3 Employees shall have access to their exposure histories in
accordance with 10 CFR.

8.3.16.3.4 TLD badges will be worn by each assigned employee at all •
times when iI?- the facility.
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8.3.16.3.5 TLD badges will be placed on the storage racks when the
employee leaves the facility.

e

e
Typist·LlR

8.3.17 Radiatiot:J. Safety Training.

8.3.17.1 The basic cours'e in radiation safety procedures for SWLO employees
(or any individual) routinely working in or frequenting the SWLO
restricted area known as the "Radiological Materials Control Area"
(RMCA), is designed to fulfill the requirements of Nuclear
Regulatory Commission rules and regulations (10 CFR 19.12, "
Instructions to workers") for those personnel working with or near
sources of radiation. The intent of this course is to implement these
instructions and assist employees in the safe use of radiation sources
and radioactive materials and is to be commensurate with potential
radiological health protection in the restricted area (RMCA).

8.3.17.2 This training coarse is to be given prior to occupational exposure and
a "refresher course" at least annually thereafter.

8.3.17.3 This training coarse is a combination of presenting required
infonnation in printed fonn, oral presentation, visual demonstration,
and viewing of appropriate supplemental videos with an emphasis on
instructor I trainee dialogue.

8.3.17.4 Objectives of the coarse are to develop a basic understanding of:

8.3.17.4.1 Dose, radioactive materials and radiation with appreciation for
the relative hazards of radiation exposure.

8.3.17.4.2 Good practices in the laboratory and accident response.

8.3.17.4.3 How to use radiation detectors and perfonn contamination
surveys.

8.3.17.4.4 Rules, regulations, and employees rights.

8.3.17.4.5 Biological effects of exposure to ionizing radiation including
special circumstances.

8.3.17.4.6 See the Appendix for actual course content and outline.

8.3.17.4.7 After successful completion of this "SWLO Radiation Safety
Training Course", each panicipant shall be documented
indicating so. (See Attachment ).

8.3.18 All sealed sources containing> 10 uCi of an alpha particle emitting source, shall
be leak tested at 3 month intervals. Leak testing (swiping) when needed shall be
perfonned by the Radiochemistry Program Manager, except for the case ofNi-63
leak testing for sources use~ in BCD devices. Since ECD swipe testing is covered
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under provisions of general NRC licensing, the manufactUrers instructions and •
SOP SWL-RD-145. "ECD Swipe Testing for Ni-63" shall be followed.

8.3.19 Emergency Procedures for accidents involving fires. release or loss of material or
accidental contamination of personnel shall be adhered to as follows:

•8.3.19.2

8.3.19.1 .Any small fires that involve radio~ctive materials in this facility shall
be contained by first using non-flammable items or flame retardant
materials which are supplied in the laboratory to "snuff' out the fire to
prevent both the spread of the fire and possible contamination of
radioactive materials. All items and areas that (after the fire has been
extinguished) are possibly contaminated~ shall be screened and tested
as per this procedure to determine the extent and level of
contamination before releasing area for normal work activities
including vent stacks in the exhaust hoods. After the fire has been
extinguished all personnel shall leave the immediate area until
residual smoke or debris has subsided. The RSO shall be coniacted
immediately and shall supervise the area personally until the area has
been deemed non-contaminated and ready for normal work activities.
The RSO's phone number and pager number are posted throughout
the RMCA. If necessary, the RSO shall flag or mark off this area to
warn all employees that this area is under investigation until further
action is required.

The RSO shall not allow individuals to return to areas that are
suspected of containing radioactive contamination until cleaned to
levels that are qualified as "free release" have been achieved.

8.3.20 The entire radiation protection program shall be reviewed for content and
implementation at least annually as per 10 CFR 20.1101, "Radiation Protection
Programs." Document this review by filling out Attachment 5 - "Radiation
Protection Program Review Checklist."

9.0 CALCULATIONS

Not Applicable.

10.0 QUALITY ASSURANCE / QUALITY CONTROL

As per SOP SWL-RD-113, .. Quality Control for Radiochemical Analyses".

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

Refer to the current version of the "Hazardous Waste Management Plan" SOP SWL-GA-114.

12.0 METHOD PERFORMANCE •
Not Applicable.
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13.1 SWLO Standard Operating Procedures. G-series. and R-series as indicated.•
SWLO. INC. 1AATS. INC.
Radiation Safety

13.0 REFERENCES

RD-Series: SWL-RD-l~l

Re\'. No.: 4.0 - 09/14/00

13.2· 10 CFR. US Nuclear Regulatory Agency.

13.3 USNRC Regulatory Guide. Rev.-l. REG. GUIDE 8.29... Instruction Concerning Risks
From Occupational Radiation Exposure", February 1996.

13.4 USNRC Regulatory Guide, REG. GUIDE 8.13. " Instruction Concerning Prenatal
Radiation Exposure ", December 1987 rev 2.

13.5 USNRC Regulatory Guide, REG. GUIDE 4.20. " Constraint on Releases of Airborne
Radioactive Materials to the Environment for Licensees other than Power Reactors",
December 1996.

13.6 Texas A&M University Radiation Safety Course Materials. 1994. given by the Office of
Radiological Safety (ORS), Texas A&M University, College Station. Texas.

13.7 29 CFR

TLD - Thermoluminescent Dosimeter

Survey - Means an evaluation of the production, use, release, disposal, and/or presence of
source~of radiation under a specific set of conditions to determine actual or potential
radiation hazards. When appropriate, such evaluation includes, but is' not limited to, tests,
physical examination of location of materials and equipment and measurements of levels
of radiation or concentration of radioactive material present

Swipe Testing - Wiping ofa work area with a clean swab for the purposes of obtaining a
sample during a survey to determine a level of or a lack of loose radioactive
contamination. A swipe is considered approximately 100 crn2. Also referred to as wipe
testing.

Contamination - Radioactive material in a place where it is not wanted.

Handheld Probe Detectorsl Ratemeters - Device that employs an electric field that causes
the tube to discharge when radiation ionizes a neutral gas molecule. Depending on the
construction they can be used to detect alpha, beta, and/or gamma radiation. These
detectors are not capable of energy discrimination.

RMCA - Radiological Materials Control Area. Controlled area for the use and handling
of radioactive and potentially radioactive materials. Doorways to these areas are marked
as "Radiological Materials Control Area".

14.8

14.6

14.7

14.5

14.2·

14.3

14.4

14.0 DEFINITIONS

14.1 ALARA - As Low As Reasonably Achievable - Policy of alwavs striving to keep any and, .
all radiation exposures to as low as possible. This policy effectively reduces risks
associated with working with radioactive materials.

RSO - Radiation Safety Officer

•

•
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15.1 Radiation Safety Training Course Content / Outline - Attachment 1

15.2 Facility Floor Plan - Swipe Location Map (Outside RMCA Area) - Attachment:2

15.2.1 Facility Floor Plan Key - Attachment 2A·

15.3 RMCA Floor Plan - Swipe Location Map (RMCA Areal- .-\ttachment 3

15.3.1 RMCA Floor Plan Key - Attachment 3A

15.4 SWLO Radiation Safety Training Certificate - Attachment 4

15.5 Radiation Protection Program Review Checklist - Attachment 5·

SWLO. INC. / AATS, INC.
Radiation Safety

15.0 ATTACHMENTS

RD-Series: SWL-RD-l·n
Rev. No.: 4.0 - 09/14/00

•

•

•
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RD-Series: SWL-RD-l~1

Re". No.: 4.0 - 09/14/00

,- Attachment 1
Radiation Safety Training Course Content / Outline

This outline is the framework from the RSO or desilmee shall instruct the radiation safetv trainim! course- . -
with the main topics that are to be covered. (All coarse handouts. information. and videos are
maintained by the RSO and are available for review upon request):

SWLO, INC. I AATS, INC.
Radiation Safety

•

•

•

I. Nature of Radioacti"ity

A. What is Radiation:

1) Atomic and Nuclear Structure

a) Atomic Structure (Provide handout with atom diagram described)

1) 92 naturally occurring elements and 11 man-made

2) Major Atomic Components - Protons. Neutrons. and Electrons

3) Atomic Configuration

4) Nuclear Structure, Nomenclature

5) Atomic Number, Atomic Mass

6) Isotopes

7) Nuclear Changes - Radioactivity

2) Characteristics ofRadioactive Emissions I Definitions

a) Radioactivity - Process of nuclear decay or disintegration whereby an unstable isotope
(nuclei) releases energy in the form of particles and lor electromagnetic radiation.

b) Radiation - particles and/or electromagnetic energy emitted by an atom (usually in
the decay process).

1) Alpha Radiation - large particle equivalent to a helium nucleus without its electrons.

2) Beta Radiation - small particle having the mass and charge equal in magnitude to
those of an electron.

3) Gamma Radiation - short wave length electromagnetic radiation (photon).

4) Other forms of radiation.

c) Radioactive Material- substance made up wholly or in part of radioactive atoms
(radioisotopes or radionuclides).

d) Radioactive Decay - a spontaneous nuclear transformation characterized by the emission
of energy and or mass from the nucleus and usually accompanied by a transformation
from one element to another.

e) Half-life - time required for 1/2 of radioactive atoms to decay.

1) Half Life Calculations

2) Activity

Typist LLR Page 13 of24



f) Curie (Ci) - unit ofradioactivity equal to 3.7 X 1010 disintegration' s per second.

g) Electron Volt (eV) - Unit of Energy - the computed potential energy of one electron at
a potential of 1 Volt.

h) Radiation Symbols - (emission Greek letter symbols. etc.. )

B. Radioactive Interactions

SWLO. INC./ AATS. INC.
Radiation Safety

RD-Series: SWL-RD-l~l

Rev. No.: 4.0 - 09/14/00

•

•

1) Alpha Radiations -

a) Shielded by 1 sheet of paper. Will only travel shon distances ( in air at STP only
several centimeters).

-
b) Alpha particle itself not able to be inhaled.

2) Beta Radiations-

a) More penetrating than alphas. Will travel over one meter in air at STP.

b) Can give off X-rays (Bremstrahlung) when inter-acting with shielding material.

3) Gamma Radiations -

a) Will travel great distances even through various materials. Shielded best with high
compacted materials such as lead or concrete.

4) Tissue Interactions

a) Alpha - Not an external hazard... sensitive tissues shielded by dead layer of skin.

Significant internal hazard: Once ingested, sensitive tissues exposed because

there is no protective skin tissue. Note: cannot inhale alpha particles

Typical Alpha emitters at SWLO: uranium, Thorium, Plutonium, Radium

Radon..... Almost any isotope with Z> 83.

b) Beta - Not always shielded by dead layer of skin on body, sensitive tissue (primarily skin)
can be exposed. Is ali external hazard. Is an internal hazard (not as great as alpha):

Typical Beta emitters at SWLO: Strontium, Tritium.

c) Gamma (photons)- Is an external hazard. Is an internal hazard (but less than alpha and
beta). Shielded best by high density materials (like lead).

Typical Gamma emitters at SWLO: Cesium, Cobalt, Potassium.

II. Radiation Detection

A) Handheld Survey Instrumentation (Fixed and Loose Contamination, etc..)

1) Halogen Quenched pancake probe / Ratemeter

2) 1 x 1 NaI handheld Gamma Detector / Ratemeter

B) Stationary HandIFoot Survey Instrumentation / Ratemeter

C) Contamination Surveys

Typist LLR
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1) Loose Contamination Swipe Surveys, 100 cm2 moderate pressure. gross alpha.. beta and
gamma.

D) Background Radiation

1) Parents of the four natural decay chains:

a) U-238: half-life. 4.5) E 9 years

b) Th-232: half-life. 1.41 E10 years

c) Pu-241: half-life, 13.2 years

d) U-235: half-life, 7.1 E 8 years

2) Other prominent naturally occurring radioactive materials:

a) H-3 (tritium)

b) K-40

c) C-14

3) Nuclear weapons programs, Chemobyl

4) Consumer Products

5) Medical Radiation Exposure

•
SWLO. INC./ AATS, INC.
Radiation Safety

RD-Series: SWL-RD-l-11
Rev. No.: 4.0 - 09/14/00

•

III. Control of Radioactive Materials

A) Radioactive Materials Control Area

B) Materials Labeling

C) Incoming Materials Screening

D) Exit Screening

E) Radioactive Materials Inventory

F) Materials Containment

G) Waste Segregation, and Waste Disposal Procedures.

H) Housecleaning, (Cleanliness will be emphasized to minimize contamination.)

I) Materials having activities greater than I uCi total actIvity shall only be handled by the

Radiochemistry Program Manager, and or Radiation Safety Officer.

1) Only properly trained individuals should attempt decontamination and recovery operations. The
Radiochemistry Program Manager and/or the Radiation Safety Officer shall personally monitor
and supervise/instruct the decontamination and or recovery operations at this facility.

K) All known radioactive materials shall be labeled as such. If materials ·are unkown, the RSO shall
be notified to correct and label as needed.

L) Performance of radiation survey and monitoring procedures. (see section M-2.)
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SWLO.INC./ AATS, INC.
Radiation Safety

RD-Series: SWL-RD-l~l

Re,'. No.: 4.0 - 09114/00

M) Safety requirements for storage of radioactive materials. including labeling ot' containers and •
posting of secure areas where radioactive materials are to be stored.

N) The maintenance of appropriate records.

0) Prohibition of frequent transfer of potentially contaminated equipment between potentially
conuiminated areas and unrestricted areas.

P) Emergency procedures. - Containment of spills. evacuation o{contaminated and potentially
contaminated areas. Emergency numbers are posted throughout the RMCA which include pager
numbers for the RSO, Radiochemistry Program Manager, Hazardous Materials Cooridinator. and
the Laboratory Safety Officer. The RSO shall be notified as soon as possible of any unusual
events involving radioactive materials.

Q) Requirements and procedures for picking up, receiving, and opening packages.

IV. Exposure Control and Monitoring

A) Exposure Monitoring (External Dose)

1) Area TLD (Thermoluminescent Dosimetry), Continuous Monitoring

2) Personal TLD if necessary.

B) Internal Monitoring

1) By Oemonstration (Radionuclide Air Monitoring Program)

2) Bioassay if necessary.

V. Waste Handling

A) Radioactive Waste Segregation (solids and liquids)

B) "Liquid Zero Effluent Discharge Policy"

•

VI. Exposure and Dose

A) Exposure - Measure of charge produced by radiation interacting in air.

1) Unit - Roentgen (R)

2) Typically use mR (l0 E -3 R)

3) Exposure Rate - mRIhr

a) I mRIhr is a low exposure rate

b) 100 mRIhr is a high exposure rate

B) Dose - Measure of energy deposited per unit mass of any medium (usually interested in tissue).

1) Unit - RAD ( Radiation Absorbed Dose) •

2) Typically use mRAD ( 10 E -3 RAD)
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RD-Series: SWL-RD-l~1

Rev. No.: 4.0 - 09l1~/00

."
SWLO. INC. I AATS, INC.
Radiation Safety

3) Dose Rate - mRAD/hr

a) 1 mRAD/hr is low dose rate

b) 100 mRAD/hr is high dose rate

4) Dose Equivalent - Measure of Biological Effect

a) Unit - REM (Roentgen Equivalent Man or Mammal)

b) Typically use mrem ( 10 E -3 REM)

c) Dose equivalent rate - mrernlhr

i) 1 mremfhr is low dose equivalent rate

ii) 100 mrem/hr is high dose equivalent rate

5) For Most of Our Needs -- betas and photons (gammas)

1 R = 1 RAD = 1 REM. & 1 mRIhr = 1 mRAD/hr = ImREMIhr

\

•

. 6) Neutrons and alphas particles are the main exceptions to 5 above.

C) Annual Occupational Dose Limits

1) Adults

a) 5 rem/yr to whole body or 50 rem/yr to any individual organ or tissue other than the eye.

b) 15 rem/yr to the lens of the eye.

c) 50 rem/yr to the skin or extremities.

2) Minor - 10 % of adult limits.

3) Declared pregnant female

a) Dose'to embryo/fetus = 0.5 rem during entire gestation period

b) Dose should be unifonnly distributed over gestation period.

4) Dose Limits for Members of the Public.

a) .1 rem/yr

b) Dose rate not to exceed 0.002 rem/hr (2 mrernlhr)

VII. Risks from Occupational Radiation Exposure

A) 'Review ofNRC Regulatory Guide 8.29

B) Review ofNRC RegUlatory Guide 8.13 (Prenatal Radiation Exposure) if applicable.

VIII. Record Keeping

• A) Dosimetry Records

B) Swipe and Survey Records
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SWLO, INC.! AATS, INC.
Radiation Safety

C) Radioactive Materials Inventory

D) Recprds of Compliance
I .

E) Air Monitoring Records

RD-Series: SWL-RD-l-&1
Rev. No.: 4.0 - 09/1-&/00

•
IX. SWLO Policies

A) Notice to Employees (NRC form 3)

B) Southwest Laboratory of Oklahoma, Standard Operating Procedures. Read SOP SWL-RD-141.
"Radiation Safety".

X.Film

A) "Fundamentals of Radiation Safety", Radiological Training Services. or equivalent.

XI. Discussion! Review! Test

•

•
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SWLO, INC. / AATS. INC.
Radiation Safety

RD-Series: SWL-RD-l.n
Rev. No.: 4.0 - 09114/00

Attachment 2
Facili~' Floor Plan

Swipe Location Map (Outside RMC.-\ Areal

ADMINISTRATION

PROJECT
OFFICERS

HIGH-RES RMCA RMCA
DIOXIN PREP INSTRUMENTATION

2ND FL

~<4:J

INORGANIC
OFFICES

VOLATILES
& AIR LAB

®
2ND FLOOR

~ .
RMCA
SCREENING
PR P

RADIATION SWIPE LOCATIONS
Layout ofSouthwest Laboratory's 36,000 square foot
facility located in Broken Arrow, Oklahoma.

GC/MS GC

•

•
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SWLO. INC. / AATS. INC.
Radiation Safety

Location #

Attachment 2a
Facility Floor Plan Swipe Key

Description

RD-Series: SWL-RD-l·U .
Rev. :'Jo.: 4.0 - 09114/00

•
Fac-l
Fac-2
Fac-3
Fac-4
Fac-5
Fac-6
Fac-7
Fac-8

. Fac-9
Fac-lO
Fac-ll
Fac-12
Fac-13

Fac-14
Fac-15
Fac-16
Fac-17
Fac-18
Fac-19

Admin. C,?py Machine and Counter Top
Admin. Break. Room. Counter Tops
Upstairs Conference Room. Door Handles and Table Top
Reception Desk and Door Handles
Project Officer Copy Machine and Counters
Inorganic Data Area, Door Handles, desk tops
Inorganic Prep Lab Bench Tops and Door Handles
Metals Instrumentation (AA, ICP, Furnace) Bench tops / Computer Keyboards
Metals / Cyanide / Mercury Prep. Room, Bench Tops / Door Handles
Waste Storage Area, Barrel Tops, Door Handles
Radioactive Sample Storage, Door Handle. Rack Tops, Floor
Login Copy Machine. Door Handles, Solvent Storage Door Handles
Sample Receiving, Login Bench tops, Computer Keyboards. Door Handles.

Hood
Break. Room, Door Handles, Vending Machines, Refrig., Counter Tops
Solids Extraction Lab., Bench Tops, Keyboards, Door Handles. Hoods
Liquids Extraction Laboratory, Bench Tops, Keyboards, Door Handles, Hoods
VOA Laboratory, Bench Tops
GC Laboratory, Bench Tops, Keyboards, Door Handles
GCIMS Laboratory, Bench Tops, Keyboards, Door Handles

•

•
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•
SWLO. INC. 1AATS. INC.
Radiation Safety

Attachment 3
RMCA Floor Plan

Swipe Location Map (RMCA)

RD-Series: SWL-RD-l-11
Rev. No.: -1.0 - 09/14/00

•

•
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SWLO, INC. I AATS, INC.
Radiation Safety

Location #

Attachment 3a
RMCA Floor Plan Swipe Key

Description

RD-Series: SWL-RD-141
Rev. No.: 4.0 - 09114/00

•
RMCA-l
RMCA-2
RMCA-3
RMCA-4
RMCA-5
RMCA-6
RMCA-7
RMCA-8
RMCA-9
RMCA-I0
RMCA-ll
RMCA-12
RMCA-13
RMCA-14
RMCA-15
RMCA-16
RMCA-17
RMCA-18
RMCA-19
RMCA-20
RMCA-21
RMCA-22
RMCA-23
RMCA-24
RMCA-25
RMCA-26
RMCA-27
RMCA-28
RMCA-29
RMCA-30

Typist: LLR

Prep Room, Door Handle
Prep Room, Bench Top (Sink Areal
Prep Room, Hood # 25
Prep Room, Hood # 24
Prep Room, Bench to (Muffle Furnace)
Prep Room, Bench Top
Prep Room, Sifting 1Grinding Room, Bench Top
Prep Room, Hood # 7 .
Prep Room, Hood # 6
Prep Room, Satellite Waste Storage Barrels.
Prep Room, Floor (exit steps)
Prep Room, Floor (exit area)
Prep Room, Floor
Screening Room, Door Handles
Screening Room, Login Bench Top
Screening Room, Login Bench Top
Screening Room, Floor
Screening Room, Floor
Screening Room, TCLP Extraction Area •
RMCA Exit, Door Handles, GM Probes (egress frisking)
RMCA Prep Lab. Door Handles
Dioxin Lab, Door Handles
Dioxin Lab, Floor (entrance)
Dioxin Lab, Floor, Keyboards, Bench Tops
Dioxin Lab, Floor, Counting Inst. Keyboards. Bench Tops
RMCA Prep, Floor, Bench Top
RMCAPrep
RMCA Instrumentation, Keyboards, Sample Loading Racks, Floor
RMCA Instrumentation, GCIMS Bench Tops, Sample Loading Racks
RMCA Instrumentation, GC, GCIMS, Bench Tops, Sample Loading
Racks .

•
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•
SWLO. INC. / AATS. INC.
Radiation Safety

Attachment 4
Radiation Safety Training Certificate

RD-Series: SWL-RD-l~l

Re\'. ~o.: 4.0 - 09l1~/00

•

•

[Bill Radiation Safetv Training! SWL-RD141
SWLO Radiation Safety Training Certificate (141-ATT3.DOC)

This document is to cenify that the individual listed below has successfully completed the
Radiation Safety Training Course and curriculum as described in SWLO standard operating
procedure, SOP RD-141. "Radiation Safety".

Training Date Mark (X)

Item Completed As Completed

I. Nature of Radioactivity

II. Radiation Detection. Demonstration

III. Control of Radioactive Materials

IV. Exposure Control and Monitoring

V. Waste Handling

VI. Exposure and Dose

VII. Risks from Occupational Radiation

Review Reg Guide 8.29

Review Reg Guide 8.13 (prenatal)

VIII. Record Keeping

IX. SWLO policies, NRC form 3, SWLO SOP's

X. "Fundamentals of Radiation Safety" Film

XI. RMCA Tour

XII. Review and Test

TRAINEE: TRAINER:

Southwest Laboratory of Oklahoma, Broken Arrow, OK
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Attachment 5
Radiation Protection Program Review Checklist

SWLO. INC. I AATS. I~C.
Radiation Safety

RD-Series: SWL-RD-l~l

Re". ~o.: 4.0 - 09114/00--.

',.

lW;ill Radiation Safety, SWL-RD141

RADIATION PROTECTION PROGRAM REVIEW CHECKLIST (141.ATT5.DOC\
.J

This document is to certify that the radiation protection program has been reviewed for
content and implementation. .

Reviewed Contents Date

Reviewed Initials

SOP SWL-RD-141, Section 1.0 through 7.0

SOP SWL-RD-141:Section 8.0

SOP SWL-RD-141. Section 9.0 through 15.0

Notes: (Make notes of changes, or updates needed to the "Standard Operating Procedure·'

RADIATION SAFETY OFFICER: - DATE:

Southwest Laboratory of Oklahoma, Broken Arrow, OK

•

•
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APPLICATION OF GAS CHROMATOGRAPHY/MASS SPECTROSCOPY (GCIMS)
FOR THE DETECTION OF MILITARY AGENTS MUSTARD AND LEWISITE,

NERVE AGENT BREAKDOWN PRODUCTS DIMP AND DMMP, AND MUSTARD
BREAKDOWN PRODUCTS 1,4-DITHIANE AND 1,4-THIOXANE IN WATER AND

SOIL

1.0 KEYWORDS: Gas ChrOIpatography/Mass Spectroscopy, Lewisite" 2-Mercaptoethanol,
Mustard, 1,4-Dithiane, l,4-Thioxane, DIMP, DMMP.

2.0 Written 04AUG98 (GMD)

3.0 OFFICE OF CONTACT: Monitoring Branch, Chemical Operations Division, Chemical &
Biological Defense Agency, U. S. Army, Aberdeen Proving Ground, MD 21010-5423.

Point of Contact: Mr. Tom Rosso
Telephone Number: (410) 436-8428

4.0 APPLICATION: Detection of Mustard, Lewisite, l,4-Dithiane, l,4-Thioxane, DIMP, and
DMMP in water and soil samples.

Five concentrations were used to plot the calibration curve. The method yields a linear
response.

5.0 TESTED CONCENTRATION RANGE: The approximate concentrations of the standards
used to plot the curve are: 0.25, 1.25, 2.50, 5.0, and 20.0 ng/ul.

Detection Limit: 'The instrument detection limit is 0.20 ng/ul.

Interferences: No interferences were found. It is desirable, however, to turn off the detector
while the derivitizing agent is eluting from the column.

Analysis Rate: After the GC/MS is calibrated, approximately five samples per hour can be
analyzed.

6.0 SCIENTIFIC BASES: The sample is extracted in Methylene chloride with 6000 parts per
million (ppm) 2-Mercaptoethanol. The extract is analyzed by
GC/MS. The Mass Selective Detector (MSD) forms specific ions
by electron beam bombardment, which are separated and
measured.

7.0 INSTRUMENTATION: Hewlett Packard (HP) GC Model 5890 with MSD 5971/2/3.
Column: Rtx-17010r RTx-5, 0.25 rom id, 30 meters long.
Computer: HP ChemStation.

8.0 CALIBRATORS: Solutions of above mentioned concentrations of compounds in Methylene
chloride with 6000 ppm 2-Mercaptoethanol.



9.0 PROCEDURE:

9.1 Extraction: Two grams of the sample-is weighed into a Pyrex tube. Two milliliters of the
2-Mercaptoeth~nol fortIfied Methylene chloride is added to the tUbe.
The Pyrex tube is vortexed and the solvent layer is removed, filtered, and

placed in a 1.8 milliliter autosampler vial. The sample concentration is 1-1.

9.2 Calibration: Load the standards into the autosampler tray. Create a sequence, run
the standards, and calibrate. The correlation coefficient should be >=0.99
to continue.

9.3 GCfMS Parameters: Oven temperature program 50 deg C. Initial time 1.5 min,
rate 20 deg/min, ramp to 200, hold 2 min, ramp 40 deg/min
to 230 deg, hold .25 min. Total run time 12.00 minutes.

•

1,4-Thioxane 1,4-Dithiane Mustard Lewisite DIMP DMMP

104 120 109 151 97 94 Target Ion

74,60,61 92,59,61 Ill, 158, 160 107,212,186 123,79, 79,109,63 Qualifier Ions
59

9.4 Quality Control: Check standards are run at least every ten samples. A laboratory
reagent blank (LRB) is extracted with every batch. A matrix spike
and matrix spike duplicate (MS and MSD) should be extracted
every 20 samples. A matrix spike amount (MSA) is prepared in

exactly the same way as the MS and MSD for direct comparison.
(If 50 ul of the spiking solution is added to the sample, with a
final volume of 1 ml, then 50 ul of the same solution is added
to 1 ml of the solvent - no theoretical values are necessary. A
duplicate sample is extracted every 10. Target ionscan be changed
if interferences warrant the change. This is permissible if the calibration
is performed under the same conditions.

9.5 Calculations: Results are usually expressed in parts per billion (ppb). The standards
run are ng/ul or parts per million (ppm). Since the samples are
extracted at a 1-1 concentration, the calculation is as follows:

•

•



•

•

Results (ppm) X 1000 = Results (ppb)

9.6 Holding Times: Ten day holding time for samples kept at 4 degrees Celsius.
Extract holding time is 40 days.

\
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• APPLICATION OF GAS CHROMATOGRAPHY/MASS SPECTROSCOPY (GC/MSD)
FOR THE DETECTION OF THIODIGLYCOL (TDG) AND ALKYL METHYLPHOSPHONIC

ACIDS IN SOIL AND WATER SAMPLES

KEYWORDS: Gas ChromatographylMass Spectroscopy, Thiodiglycol (TDG),
Methylphosphonic acid (¥FA), Ethyl methylphosphonic acid (EMPA), Isopropyl
methylphosphonic acid (IMPA) .

1.0 Current Version: 18 Dec 2000: Original: 13 June 2000 (TER)

2.0 OFFICE OF CONTACT: Monitoring Branch, Chemical Applications Division, Edgewood
Chemical Biological Command (ECBC), U.S. Army, Aberdeen Proving Ground, MD 21010
5424.

Point of Contact: Mr. Thomas E. Rosso
Telephone Number: (410) 436-8428

3.0 APPLICATION: Detection and quantification of military agents breakdown products from
extraction of soil and aqueous samples.

4.0 TESTED CONCENTRATION RANGE: The concentration range of the calibration curve is 0.05
nanograms (ng) to 5.00 nanograms (ng).

• 5.0

Interferences: No interferences were found.

SCIENTIFIC BASIS: Water soluble chemical agent breakdown products such as TDG, MPA,
EMPA, and IMPA are extracted from soil and aqueous samples. The extract is dried under a
purge of nitrogen to dryness and reconstituted in a 50/50 mixture of hexanelN,O
bis(trimethylsilyl)trifloroacetamide (BSTFA). The BSTFA derivitizes the analytes of interest to
form trimethylsilyl derivatives. These derivatives are easily separated and detected on a GC
capillary column and mass spectrometer. In order to increase selectivity and sensitivity the mass
spectrometer detection utilizes Selected Ion Monitoring (SIM) specific for each analyte..

6.0 INSTRUMENTATION:
Hewlett Packard (HP) GC Model 6890 with MSD 5973 or equivalent
Computer: HP ChemStation.

7.0 CALIBRATION STANDARDS: Calibration solutions ofEMPA, TDG, and IMPA can be mixed
and MPA should made and analyzed separatly. The standards should be diluted using the 50/50
BSTFAlHexane mix. Suggested calibration concentrations for all analytes are: 0.05j..l.g/ml,
0.10j..l.g/ml, 0.50j..l.g/ml, 1.00j..l.g/ml. 5.00j..l.g/ml.

8.0 PROCEDURE:

•

8.1 Extraction:
1. Two grams of soil is weighed out and extracted with 2 rnl of distilled/deionized

water or two milliliters is removed from the aqueous sample.
2. Filter extract with 0.45 micron Supor filter into a vial. It may be necessary to

centrifuge the extract up to 1 hour priorto filtration due to suspensions.
3. Evaporate the extract under. a nitrogen purge to dryness. Note the volume of

extract prior to evaporation.
4. Add 1 ml ofthe 50/50 mix of BSTFA and Hexane to the evaporated extract and

mix thoroughly.



8.2

5. Heat the extract to 60°C for 30 mins.
6. Allow sample to cool and transfer into GC vial. Sample is ready for analysis.

GCIMS Parameters •
A. Oven Parameters

1. Initial Temperature -:. 60°C
2. Initial Time - 1.0 min
3 T rr RIme emperature amp·
# RATE FINAL TEMP FINAL TIME
1 20°C/min 120°C 0.00
2 40°C /min 260°C 0.50 min

4. Total Run Time - 8.00 rrun
B. GCColumn

1. HP-5MS liquid phase or equivalent (5% Phenyl methyl siloxane/ 95%
dimethylpolysiloxane)

2. 30 meter length
3. 0.25 mm inner diameter
4. i micron film thickness

8.3

C. Injection Parameters
1. Mode: Pulsed Splitless
2. Temperature: 250°C
3. Pressure: 10.41 psi
4. Pulse Time: 0.50 min
5.. Purge Total Flow: 30 ml/min
6. Injection Volume: 2 III

Calibration: The mass spectrometer is tuned prior to each day with
Perfluorotributylamine (pFTBA). The standards are injected directly into the injection
port of the GC using the auto sampler. Five concentrations are used to plot the '
calibration curve. The method yields a linear'response for all agents. The correlation
coefficient for all curves is 0.990 or greater before analyses are begun. If the calibration
is <0.990, the operator shall recalibrate the instrument, if the second calibration is
<0.990, the operator must conduct some manufacture recommended maintenance prior to
conducted another calibration.

•
8.4 Quantitation of the agents is based upon the Target Ion response, the other qualifier ions

are used for confirmation only. The following table lists possible target and qualifier ions
for each of the agents. NOTE: Circumstances may warrant choosing one of the qualifier
ions as the target ion. This is acceptable if the calibration file is adjusted accordingly.
The following table lists possible target and qualifier ions for each of the target and
qualifier ions for each of the agents:

AnaIyte Tar~et Ion Qualifier Ions Group Start Time Retention Time
EMPA 153 169, 181,75 0.00 min 4.50 min
IMPA 153 169, 195, 75 0.00 min 4.65 min
MPA 147 225,227,240 4.75 min 4.85 min
TDG 116 147,103,73 5.20 min 5.76 min

The mass spectrometer is not turned on until 4.00 min to allow the excess BSTFA
derivatizing agent to elute.

•



·,t,.

8.5 Quality Control:

• I. Check Standards - Are run at least every ten samples. Acceptable results are 70
- 130 percent. Higher recoveries than 130% may permitted at the end of the
day.

•

•

II. Matrix SpikelMatrix Spike Duplicate (MSIMSD) - The MSIMSD samples are
run every 20 samples to determine the daily method recoveries. If the sample
batch for the day is less than 20 samples, a MSIMSD must be performed for
each batch. The two samples must be within 30% of each other or the
MSIMSD's must be repeated.

8.6 Analysis Rate: After the GCIMSD has been calibrated, approximately 6 samples per
hour can be analyzed.

8.7 Holding Times: The maximum holding time for samples is ten days and the maximum
holding time for the derivatized sample extract is forty days when each are stored at 4
degrees Celsius.



APPLICATION OF GAS CHROMATOGRAPHYIMASS SPECTROSCOPY (GC/MS)
FOR THE DETECTION OF MILITARY AGENTS MUSTARD AND LEWISITE,

NERVE AGENT BREAKDOWN PRODUCTS DIMP AND DMMP, AND MUSTARD
BREAKDOWN PRODUCTS 1,4-DITHIANE AND 1,4·THIOXANE IN WATER AND

SOIL

1.0 KEYWORDS: Gas ChronIatography/Mass Spectroscopy, .Lewisite, 2-Mercaptoethanol,
Mustard, l,4-Dithiane, l,4-Thioxane, DIMP, DMMP.

2.0 Written 04AUG98 (GMD)
,

3.0 OFFICE OF CONTACT: Monitoring Branch, Chemical Operations Division, Chemical &
.Biological Defense Agency, U. S. Anny, Aberdeen Proving Ground, MD 21010-5423.

Point of Contact: Mr. Tom Rosso
Telephone Number: (410) 436-842?

4.0 APPLICATION: Detection of Mustard, Lewisite, 1,4-Dithiane, 1,4-Thioxane, DIMP, and
DMMP in water and soil samples.

•

Five concentrations were used to plot the calibration curve. The method yields a linear
response.

5.0 TESTED CONCENTRATION RANGE: The approximate concentrations of the standards •
used to plot the curve are: 0.25, 1.25, 2.50, 5.0, and 20.0 nglul.

Detection Limit: The instrument detection limit is 0.20 nglul.

Interferences: No interferences were found. It is desirable, however, to tum off the detector
while the derivitizing agent is eluting from the column.

Analysis Rate: After the GCIMS is calibrated, approximately five samples per hour can be
analyzed. .

6.0 SCIENTIFIC BASES: The sample is extracted in Methylene chloride with 6000 parts per
million (ppm) 2-Mercaptoethanol. The extract is analyzed by
GCIMS. The Mass Selective Detector (MSD) fonns specific ions
by electron beam bombardment, which are separated and
measured.

7.0 INSTRUMENTATION: Hewlett Packard (HP) GC Model 5890 with MSD 5971/2/3.
Column: Rtx-1701 or RTx-5, 0.25 nun id, 30 meters long.
Computer: HP ChemStation.

8.0 CALIBRATORS: Solutions of above mentioned concentrations of compounds in Methylene
chloride with 6000 ppm 2-Mercaptoethanol. •



•

•

'.

9.0 PROCEDURE:

9.1 Extraction: Two grams of the sample is weighed into a Pyrex tube. Two milliliters of the
2-Mercaptoethanol fortified Methylene chloride is added to the tube.
The Pyrex tube is vortexed and the solvent layer is removed, filtered, and

placed in a 1.8 milliliter autosampler vial. The sample concentration is 1-1.

9.2 Calibration: Load the standards into the autosampler_tray. Create a sequence, run
the standards, and calibrate. The correlation coefficient should be >=0.99
to continue.

9.3 GC/MS Parameters: Oven temperature program 50 deg C. Initial time 1.5 min,
rate 20 deg/min, ramp to 200, hold 2 min, ramp 40 deg/min .
to 230 deg, hold .25 min. Total run time 12.00 minutes.

1,4-Thioxane 1,4-Dithiane Mustard Lewisite DlMP DMMP

104 120 109 151 97 94 Target Ion

74,60,61 92,59,61 111, 158, 160 107,212,186 123,79, 79,109,63 Qualifier Ions
59

9.4 Quality Control: Check standards are run at least every ten samples. A laboratory
reagent blank (LRB) is extracted with every batch. A matrix spike
and matrix spike duplicate (MS and MSD) should be extracted
every 20 samples. A matrix spike amount (MSA) is prepared in

exactly the same way as the MS and MSD for direct comparison.
(If 50 ul of the spiking solution is added to the sample, with a
final volume of 1 mI, then 50 ul of the same solution is added
to 1 ml of the solvent - no theoretical values are necessary. A
duplicate sample is extracted every 10. Target ions can be changed

if interferences warrant the change. This is permissible if the calibration
is performed under the same conditions.

9.5 Calculations: Results are usually expressed in parts per billion (ppb). The standards
run are ng/ul or parts per million (ppm). Since the samples are
extracted at a 1-1 concentration, the calculation is as follows:



Results (ppm) X 1000 = Results (ppb)

9.6 Holding Times: Ten day holding time for samples kept at 4 degrees Celsius.
Extract holding time is 40 days.

gmd
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