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• LABORATORY STANDARD OPERATING PROCEDURES (SOPs)
TABLE OF CONTENTS

SOP No. REV No. QAPPIWP TITLE
PACE LABORATORIES
SWL-GA-100 10.1 131(1) Laboratory Quality Asssurance Manual

SWL-GA-101 3.1 131 (1) Preparation, Review, Revision and Control of
Documents

SWL-GA-102 5.0 131 (1) Information Systems Quality Assurance Program

SWL-GA-104 8.0 131(1) Personnel Training

SWL-GA-105 4.0 131(1) Laboratory Corrective Action

SWL-GA-106 3.0 131 (1) Archival and Retrieval of Sample Documentation

SWL-GA-108 5.3 131 (1) Performance & System Audits

SWL-GA-109 1.3 131 (1) Traceability of Standards

SWL-GA-110 4.1 131 (1) Laboratory Documentation of Sample Custody

SWL-GA-112 5.0 131(1) Control Charts

SWL-GA-113 5.1 131 (1) Definition and Determination of Detection Limits

SWL-GA-115 9.0 131 (1) Sample Custodian

SWL-GA-116 4.0 131(1) Bottle Preparations

SWL-GA-120 4.3 131(1) Calibration of Electronic Balances

SWL-GA-121 3.2 131(1) Glassware and Labware Cleaning

SWL-GA-124 3.1 131 (1) L1MS for Sample Receiving• SWL-GA-127 4.0 131 (1) Preventive Maintenance

SWL-GA-128 5.1 131(1) Maintenance of "Zone" Log Books

SWL-GA-133 2.1 131 (1) Usage of Blanks and Backup Blanks

SWL-GA-135 2.0 131 (1) Sample Login Review

SWL-GA-139 3.0 131 (1) Maintenance and Management of the L1MS System

. SWL-GA-140 1.1 131(1) Homogenization of Soil, Sediment, and Sludge
Samples

SWL-IN-301 5.4 315(4) Anions in Water by Ion Chromatography

SWL-IN-304 6.0 315(4) Nitrate-Nitrite/Nitrite (Colorimetric, Automated,
Cadmium Reduction)

SWL-IN-310 5.5 131 (1) Total Organic Carbon in Water

SWL-IN-311 4.3 131(1) Total Organic Carbon in Soil/Sediment

SWL-IN-502 4.3 315(4) Total Hardness: Titrimetric (IN140) and Calculation
(IN145)

SWL-IN-600 5.1 131 (1) Analysis of Total, Suspended and Dissolved Solids

SWL-OV-103 5.0 131(1) Volatile Data Review

SWL-OV-303 6.3 131(1) Analysis of Volatile Organics by GC/MS SW846
Method 8260B

SWL-OV-304 4 131 (1) Analysis of Volatile Organics by GC/MS ( 8260B-25
mL Purge)

SWL-RD-113 1.4 131 (1) Quality Control for Radiochemical Analyses

• SWL-RD-124 4.1 131 (1) The Preparation and Tracking of Standards and
Tracers

SWL-RD-125 1.0 315(4) Gamma Spectrometer Operation/Calibration
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LABORATORY STANDARD OPERATING PROCEDURES (SOPs)
TABLE OF CONTENTS

SOP No. REV No. QAPPIWP TITLE

SWL-RD-138 1.1 131 (1) Glassware Cleaning, Radiochemical Analyses

SWL-RD-141 4.0 131(1) Radiation Safety

MICROSEEPS LABORATORY

SOP-ADM10 1 315(4) Standard Operating Procedure for Glassware
Washing

SOP-AM20GAx 2.1 315(4) Analytical Method AM20GAx Standard Operating
Procedure for the Analysis of Biodegradation
Indicator Gases

SOP-PM 01G 1.1 315(4) Standard Operating Procedure for the Preparation
of Samples for the Analysis of Biodegradatoin
Indicator Gases

SOP-AM21G 1.1 315(4) Standard Operating Procedure for the Analysis of
Volatile Fatty Acids in Water

SOP-SM 9 1.2 315(4) Standard Operating Procedure for the Collection of
Dissolved Gases from Water Using the "Bubble
Strip" Sampling Technique at the Well Site

All laboratory SOPs associated with analysis to performed for SMUW 01 have been revised or have not
been included in previous QAPPs.

"Quality Assurance Project Plan for Mustard Gas Burial Ground Resource Conservation and
.Recovery Act Phase III RCRA Facility Investigation," NSWC Crane, June 2001.

2 "Quality Assurance Project Plan Addendum No.1 for Mustard Gas Burial Ground (SWMU 01)" NSWC
Crane, October 2003.

SOP NO.-standard operating procedure number.
REV No.-SOP revision number.
QAPP-quality assurance project plan.
WP-work plan.
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1.0 QUALITY ASSURANCE

1.1 Introduction

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11103

•

•
1.2

1.3

.This document details the quality assurance system employed by Southwest Laboratory of
Oklahoma, Inc.lAmerican Analytical and Technical Services, Inc. (located in Broken
Arrow, Oklahoma). Figure Lion the following page shows our affiliate and field office
locations in the laboratory network. The Broken Arrow laboratory has been carefully '.
constructed and organized to operate as asingle entity. This document details laboratory
procedures used at our Broken Arrow facility. The emphasis is on the Quality Assurance
requirements based on such agency guidelines as the USEPA Contract Laboratory
Program, Navy Installation Restoration Laboratory Quality Assurance Guide, US Army
Corps of Engineers shell for Chemical Analytical Services, the Air Force Center for
Environmental Excellence Quality Assurance Plan, NELAC (National Environmental
LabQratory Accreditation Conference), and DOE EMCAP· (Environmental Management
Consolidated Audit Prognim). It defines the system(s) used in identifying, documenting,
and implementing project specific requirements. The purpose of this manual is to assure
data of a stated quality and defensibility are being reported by SWLOIAATS.

Corporate QA Policy Statement

The management has directed all of the staff to maintain a system which ensures the
generation ofconsistent and accurate data which meets the data quality objectives ofour
clients, and for the various programs in which we participate.

Quality Assurance

. The Quality assurance program is part of the sound analytical protocol used by
individuals and laboratories to detect and correct problems in: the measurement process or
to demonstrate attainment of a state of statistical control. The objective of the quality
assurance program is to reduce measurement errors to agreed-upon limits and to produce
results of acceptable quality. Two concepts are involved in quality assurance: (1) quality
control, the mechanism established to control errors, (2) quality assessment, the system
used to verify that the analysis is operating within acceptable limits..

1.4 Quality Control

The quality control program includes the following:

• Development of and strict adherence to principles of good laboratory practice.
• Consistent use of standard operation procedures.
• Establishment of and adherence to carefully designed protocols for specific

measurement programs, .
• Reliable and well-maintained equipment,
• The close supervision of all operations by management and senior personnel.

When properly conceived and executed, a quality control program will result in a
measurement system operating in a state of statistical control, which means errors have.
been reduced to acceptable levels and have been characterized statistically.

Page 1 0(101



,\

Southwest Laboratory and Affiliate Locations•
SWLO, INC./ AATS, INC.
Laboratory Quality Assurance Plan

'-Y ,
':.'

. ,

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11103

• I Ubomoty Fa<lIIly

1.5 Quality Assessment

,~

Ill. FieidOIlke

., ....

Quality assessment i:,:,cludes a variety of techniques required to assess the quality of the
measurement process and the results. The establishment of a system of"control charts" is
a basic principle. Control charts are plots of multiple data points from the same or similar
sample processes versus time. They are used to determine if a system is in a state of
statistical control. Control charts are used to visualize or monitor the relative variability
of repetitive data. They are used as appropriate with reference materials, spike samples·,
and the analysis of surrogates as a means to·assessing the accuracy ofmeasurements.

1.5.1 Quality Assessment Procedures

Proceduresused to assess the effectiveness of the quality control system include:

•
1.5.1.1 Internal Performance Audits conducted by the QA Officer to assure

adherence to the LQAP, and SOPs to assure systems are performing
correctly. The use of control samples, replicate measurements, and use
ofreference materials in conjunction with control charts are also used
to monitor the system performance~

Page 2 ofl0l
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1.5.1.2 External Performance Audits-conducted by the use of inter-laboratory
checks such as: •

1) Participation in laboratory evaluation programs; State Programs
(Florida, Arizona, Oklahoma, etc.) USEPA CLP Organics and
Inorganics, and US Army Corps of Engineers' HTRW Program,
DOE's, QAP, and MAPEP Studies.

2) Participation in WP & WS Performance Studies..

Using the assessment process, the overall quality system is maintained.
Problems identified are routed through the Corrective Action Process,
through which implementation of specified corrective actions improve
the overall quality system. The quality system will be monitored using
internal audits and blind PE's.

•

1.5.2 Quality Assessment Procedure Summary

The basic quality control program.andits effectiveness, shall be maintained on a
daily basis by tracking the following parameters:

• Laboratory Control Samples.
• Areas of the internal standard for specific organic analysis.
• Surrogate spike recovery for organic analysis.
• Matrix spike and matrix spike duplicate sample results for accuracy and

preCiSion. •
• Managerial Quality Systems Assessment is performed weekly as per Section

18.2 and SOP SWL-GA-143.

1.6 QA Review

Assembled data shall be reviewed by the Project Officer (PO) before technical
compilation into contract deliverables. Final review of about 8 - 12% of the assembled
deliverables package is performed by the Quality Assuran-.:e Officer.

1.7 Data Quality

Data quality is the totality of featw-es and characteristics of data that bear on their ability
to satisfy a given purpose. Measurements of major importance are accuracy, precision,
completeness, representativeness, and comparability, (see Section 10.3.2. for definition).

1.8 Quality Assurance Plan Review

An overall review of the Laboratory Quality Assurance Plan (LQAP) is performed on an
annual basis to ensure that the document adheres to current principles ofgood laboratory
practice. The LQAP is revised more frequently, if necessary, and is reviewed by the
Laboratory Operations Manager and the Quality Assurance Officer. Review and revision
of the LQAP generally includes:

• Any procedure or policy changes
• Changes in Organizational Chart or Resumes
• Changes in responsibilities

Page 3 oflOl
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• Any revisions to. certifications and accreditations
• Changes in the facility or layout .. ,
• Changes in equipment or instrument inventory
• Changes to internal laboratory forms
• Changes to external and internal quality control checks
• Performance and system audit upgrades
• Method detection limits updates
• Typographical errors
• Grammar or context errors

~Series:S~A-IOO

Rev. No.: 10.1 -. 08/11103

Revisions are documented and placed in the LQAP file. The revised LQAP is then
reviewed again to ensure that the changes are correct. The final published document is
then placed under document control and released to the laboratory. Outdated copies of
the LQAP are archived.

1.9 Contract ReviewlProject Management

•

•

1.9.1

1.9.2

New work is brought into the Laboratory via the Marketing Dept's responses to
and awards of IFBs (Invitation for Bid), RFPs (Request for Proposal), and RFQs
(Request for Quotation.)

These bid packages are logged into the Marketing Department's proposal log and
assigned a consecutive proposal n~ber. The bid packages are copied and copies
are distributed to applicable personnel for comments/questions. The Marketing
Dept. collects commentslquestions and submits them to the client for clarification
and/or as exceptions to bid items.

When contracts are awarded the Marketing Dept. reviews the contract to verify
that the exceptions are addressed and alert the Project Officer of any issues
involved.

The detailed procedures for contract review and project initiation/management are
. found in SWL-OA-144, "Review o/Proposals. Bids. and Contracts", and in the
project management SOP SWL-OA-131, "Project Management". A Project
Officer (PO) is assigned to each project and he or she will be the client's
representative for the laboratory.

Upon award of a project or at a client's request; where and when their
requirements depart from our QA Plan and SOPs, the P.O. can initiate a "OP"
series procedure. The departures are drafted by P.O., QAO andlor Program
Managers into a "OP-SOP". Upon approval by the P.O., Laboratory
DirectorlManager, QAO, and Client, the OP-SOP is presented to the appropriate
personnel for training. Once personnel are trained regarding this procedure, its'
guidelines are carried out with the analyses of the client's procedures.

The case narrative regarding this work contains a reference to this procedure and
provided as a deliverable with the data.

Page 4 of 101



j
!

SWLO, INC. / AATS, INC. 
Laboratory Quality Assurance Plan

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11/03

Details of the GP-SeriesSOPs can be found in GA-lOI "Preparation, Review,
Revision, and Control ofDocuments."· •

1.9.3 The PO works with the client to determine the type and amount of sample
containers that are needed, the parameter lists for analyses, methodology and
quality control requirements. The PO will supply the sample custodian with an
"Analytical Request Form" (see Fig.l.2) along with any special project
requirements. The special requirements will be attached to the laboratory
worksheets, which are distributed to the applicable departments. The PO is
responsible for monitoring the project from the time the samples are received until
the final report is submitted to the client.

1.9.4 He is also responsible for communicating the project requirements and changes to
those requirements to laboratory personnel. When a project requires a departure
from normal quality system procedures, the Project Officer initiates a new "GP"
Series SOP. Appropriate personnel are trained on the project-specific SOP to
ensure meeting the client's needs.

1.9.5 The PO is the first line of communication with the client and in so doing they
must communicate with the laboratory any relevant concerns or complaints.
Complaints are relayed to the QA Officer via e-:-mail. This/these e-mail
message(s) is/are printed out and becomes part of the QA Dept. 's weekly report.
The complaint is discussed during the weekly operations meeting with the Lab
Director, Lab Manager, Program Managers, and Supervisors. Decisions are mact,a
regarding whether Non-Conformances have been encountered and whether aN.~
Report with re-training and/or a Corrective Action will be required. Details .
regarding the procedure ofhandling these issues are presented in SWL-GA-145,
"Handling Complaints."

•
Figure 1.2

Analvtical Reauest Form

Page 5 of 101
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SOUTHWEST LABORATORY OF OKLAHOMA

ANALYTICAL REQUEST FORM, SWL-GA·131 Ref#5387

Pg 1 '

Client ACCOUNTING OFFICER
"

Contact Carolyn Mack

Project OLM04.2

Program
-------------Location 2950', Open

SDG G04T"

Client Code: EPA---------
Phone&Fax#: 703-264·9~ 703-26+9222

PO Number:

ReceIpt Date 07/1812001 Due: 0713112001

Sample TAT: Fax Rpt 14

•

Reports --------:----'-----------------Dala Pkgs CLP: 2--------------------------EDD

Special Provisions: Region Case # 2950'
Cooler temp.2.B
To date: 16-waters +MSIMSD

Client 10 Type MatnX MS320\ .I 'I I'-
G04T5 W X _0 ••

, G04T6 W, X

'G04T7 W 'X

G04T8 W X

G04T9 W X
G04WO W 'X
G04W1 W X ,

G04W2 W X
,',
-,

G04W3, ~ X

G04W4 W X

G04WS ~1 W X

G04W5MS MS1 ~
"

X
G04W5MSD SD1 W X

G04W6 W X

G04W7 ~ X

G04Wa ~ X

G04W9 ~ X

G04XO W X
,..

Reporting Address: ACCOUNTING OFFICER ,
Attn:;FINANCIAL MANAGEMENT DIVISION,ACCOUNTING OFFICE MD-32,RE~EARCH TRIANGLE

./ BlUing Address: Same As ReportIng Address

•
Project OffIcer: HARRY M. BORG " Prepared 07/1812001

'Page 6 of 101



2.0 ORGANIZATION AND RESPONSffiILITIES

SWLO, INC./ AATS, INC.
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2.1 Corporate Organization

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11/03

•
SWLOIAATS is located at 1700 West Albany, Broken Arrow, Oklahoma 74012, with
Affiliate Labs in Baton Rouge, Louisiana and St. Louis, Missouri.

Specific QNQC responsibilities are summarized in the following subsections. Figure 2.1
shows the line-staff relationships within the Broken Arrow facility. Resumes of Key
Personnel and experience of all technical personnel is presented in Appendix A.

2.1.1 President

The president oversees the job performance of the Laboratory Director, Marketing
Director, and Financial Officers. He gives guidance and sets priorities with
respect to these duties.

2.1.3

2.1.2 Laboratory Director

The Laboratory Director reports directly to the President and has overall
responsibility for laboratory technical quality and personnel management. This
overall management involves the quality assurance of the following items:

Deliverable reports
.' Subcontractor work product if required

Task performance of key personnel

Operations Manager •
The Operations Manager reports directly to the Laboratory Director and assists the
Laboratory Director as the need arises. He is closely involved with the day-to-day
activities .of sample preparation/analyses and coordinates all laboratory activities
necessary to fulfill contract and QC requirements.

2.1.4 Quality Assurance Officer

The Quality Assurance Officer (QAO) is responsible for monitoring the quality of
laboratory work and taking appropriate actions to ensure that quality standards are
being met. The QAO reports directly to the Laboratory Director in reviewing the
work of teams and individuals and to report quality problems. The QAO is
responsible for the following:

• Preparation of Performance Audit Samples, insertion ofPerformance Audit
Samples into the laboratory sample stream, and review of results.

• Overseeing the laboratory's participation in external PE programs and
following up with corrective actions when unacceptable scores are obtained.

• Coordinating external Quality Assessment audits and initiating corrective
actions in response to deficiencies identified during the audits.

• Preparing and revising the Laboratory QA Plan (LQAP). •
• Establishing QC procedures and reviewing warning and control limits for

every test to assure they meet the reference method limits.

. Page 7 of 101



The Technical Director is responsible for research and development ofnewmethods. The Technical Director will resolve technical issues related to GelMSAnalysis and will advise clients on technical issues. The Technical Directoroversees the Dioxin and Air Toxic Programs.

• Monitoring compliance with the LQAP by:

1) Reviewing QC-related activities and documentation.
2) Identifying and referring any instances in which QC objectivesare not met to' the section heads or the laboratory director forcorrective action; Following up on these referrals to ensure that', QC objectives are once again being met.

3) Perfonn system and technical 'audits.

4) Reviewing corrective action reports for out-of-control eventsand implementation of those Corrective Actions toimprove/maintain the overall quality system.

5) Review Non-Confonnance Reports (NCR) and ensure trainingis conducted (where applicable), to avoid re-occurrence ofNe.
• Maintaining documentation ofmethod capability and proficiency.• Communicating complaints received from the POs to Management.• Oversight ofLaboratory Training Program.
• Oversight ofLaboratory Document Control Program.• Prepare weekly QA reports to Management.

2.1.5 Technical Director

•

.'

SWLO,lNC.1 AATS, INC.
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•

2.1.6, Program Manager

The Program Manager oversees the primary functions of their department,including sample analysis, document control, data management, and clientservices. The Program Manager provides supervision and guidelines for samplehandling and storage prior to analyses, maintenance of project files, data entriesinto the computer system after sample analysis, and quality review of the finaldata deliverables. The Program manager assures adherence to all standardoperating procedures in their area. The Program manager is responsible formaintaining and compiling data for control charts, precision, accuracy and MDLdata.

2.1.7 Department Supervisors/Group Leaders

The Department Supervisors and Group Leaders have primary responsibility forthe technical quality of all data generated within their respective sections. Inaddition, they are responsible for the adherence to delivery schedules,management and utilization ofmanpower and the technical aspects ofall Standardoperating Procedures (SOPs). They are responsible for scheduling routine
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The Analysts are responsible for the analysis of a sample, sample extract, or
digestate on a particular piece of instrumentation. The analytical sequence is
conducted according to the document SOP, which includes the required quality
control monitoring. The process is documented in various run logs, including all
associated Quality Control. The analysts are responsible for performing and
documenting instrument preventive maintenance.

2.1.9 Sample Preparation Technicians

Sample Preparation Technicians (Organic & Inorganic) prepare samples requiring
digestion, distillation, extraction, cleanup, etc. This process is documented in the
various preparation logbooks, and follows method requirements. All method
specified QC is processed and documented likewise (i.e., blanks, spikes, etc.)

2.1.10 Project Officers (PO)

Project Officer - responsibilities include direct client representation within the .
laboratory. The PO acts in an advocacy role for the client. The PO will consult
clients, as necessary, on technical aspects of the analytical results and how the
results relate to the clients' needs. The PO will monitor all analytical projects as
they progress through the laboratory and is responsible for communicating proje.
requirements and changes in those requirements to laboratory staff.

2.1.11 Sample Custodian

Sample Custodian (SC) - responsibilities include receipt, inspection, and log-in
of samples. The SC initiates internal chain-of-custody for samples upon log-in,
monitors the sample storage areas and oversees the maintenance of internal chain
of-custody forms. The SC also moves samples in and out of archive and
documents their dumping into waste drums, taken to the incinerator for disposal.

2.1.12 Data Managers

Data Managers - responsibilities include: document organization, assembly of
all documents relating to contracts or projects (including project file and analytical
file) to ensure clerical veracity during data handling, data assembly, and data
report production and follow all associated SOPs.

2.1.13 Information Systems

Computer Services Personnel are responsible for the management and quality
control of all computing systems (hardware, software, documentation and
procedures), generating, updating, and performing quality control reviews of
automated deliverables in accordance with SOP SWL-GA-I02, "Information
Systems Quality Assurance Program". •

2.1.14 Information Systems Manager
Page 9 of 101



The Information Systems Manager is responsible for the installation, operation,
and maintenance ofsoftware ~d programs, generating, updating, and performing
qualitY control reviews of analytical databases and automated deliverables in
accordance with SOP SWL-GA-I02, "Information Systems Quality Control
Assurance Program."

•
SWLO, INC.-/ AATS, INC..
Laboratory Quality Assurance Plan
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•

•

2.2

2.3

Authorization of Personnel

Following is the system, in place to ensure that authorized personnel are designated to
replace,those personnel who are absent from the laboratory. Replacements for personnel
generally flow upward on the Laboratory Organizational Chart (see Figure 2.1).

• When the Sample Custodian is absent, the Laboratory Director will designate a
replacement from the trained backup Personnel.

• When an analyst is absent, the Group Leader will designate a qualified
replacement or the Group Leader will replace the analyst.

• When a Group Leader is absent, the Department Supervisor will replace the
Group Leader. .

• When a Department Supervisor is absent, the Program Manager will replace the
Department Supervisor.

• When a Project Officer is absent, the Laboratory Director will designate another
Project Officer as a replacement, or the Laboratory Director will replace the
ProjectOfficer.

• When the Quality Assurance Officer is absent, the Laboratory Director will
replace the Quality Assurance Officer.

• The Operations Manager will be responsible for the duties of the Laboratory
Director in the Director's absence.

Stop Work Authority

• The analyst has the authority to stop work on the task they are performing when
adherence to the quality control in the SOP is not achieved. The analyst is
responsible for bringing the analytical system under control and reanalyzing the
affected samples. The analyst also has the authority to stop work on tasks where
unsafe work conditions are encountered.

• Department Supervisors have the authority to stop work in their department when
the stated LQAP or SOP policies, procedures, and practices are not met. The
Department Supervisor is responsible for bringing the system back into control.

• The Program Managers have the authority to stop work for their areas when
quality assurance or safety procedures are directly affected.

• The Quality Assurance Officer has the authority to stop work in all areas of the
laboratory when it is deemed that a system is out of control. The QAO will meet
the Laboratory Director and the Supervisor of the affected area to bring the system
back under control.
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• The Safety Officer has the authority to stop work when he feels the task being
performed is hannful to employees. . •

• The President, Laboratory I)irector, and Operations manager have the authority to
stop work for quality, safety, or financial reasons.

•

•
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Figure 2.1

Organizational Chart
Southwest Laboratory ofOklahoma • Broken Arrow, Oklahoma
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3.0 PERSONNEL TRAINING

3.1 ' Introduction •

Training consists of a combination of formal sessions and "On the Job Training", both of
which are detailed in SOP, SWL-GA-I04, "Personnel Training". All new employees
receive formal training in general orientation, safety and quality assurance as outlined in
this SOP. When the training is completed, form I 04-ATTl, "General, Quality Assurance
and Safety Training for New Employees and/or Temporary Workers" (Fig. 3.1), is signed
in acknowledgement that they received and understood the training. Those employees
who will work in the radioactive materials control area will undergo further safety
training in accordance with SOP, SWL-RD-141, "Radiation Safety". Supervised "On the
Job Training" is provided to employees performing the technical tasks.

3.2 Safety Training

Health and safety hazards are initially introduced to all employees through a series of
videotapes iliat cover pertinent safety topics. SOP, SWL-GA-lll, "Laboratory Safety
Plan" detailing the hazards involved in laboratory work, and the safeguards taken by the
employees and Laboratory Management is presented to all employees at the inception of
their employment. Refresher training is 'given to all employees on an annual basis.

3.3 Quality Assurance Training

Quality Assurance training is vital to all technical positions. The "Laboratory Quality
Assurance Plan," SWL-GA-lOO, is discussed with all employees. The "Quality
Assurance Training Checklist," shown in Figure 3.2) is used for this training. Annual •
training is conducted following the yearly update of the LQAP and prior to the LQAP
effective date.

3.4 SOP Training and Proficiency Demonstration

All personnel are required to read and comply with the Laboratory Quality Assurance
Plan and relevant Standard Operating Procedures. After the SOP(s) have been read and
training has been completed for the appropriate analytical area, employees involved in
analytical and technical data generation are certified as being proficient for those
procedures. This proficiency determination is achieved by an "Initial Demonstration of
Capability (IDC). IDCs will be performed by each analyst required to perform that
method. Records of the IDC along with the raw data are maintained in the employees
training file. Personnel shall be re-certified annually in the tasks for which they have
been qualified. Details of the IDC are found in SWL-GA-I04, "Personnel Training."

3.5 Other Training

Records of classes taken outside of the work environment which are work related andlor
aid in job performance are also maintained. These records include certificates, grade
cards or transcripts from college classes or college institutions. Documents regarding job
descriptions and training requirements with aspects to the employee's position are also
maintained. These records are updated at least annually.

Figure 3.1

1 A written, open-book exam is· then given to the employee, •
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GENERAL QUALITY ASSURANCE AND SAFETY TRAINING FOR
NEW EMPLOYEES AND/OR TEMPORARY WORKERS, SWL·GA·104

Training Documentation Forms

•
SWLO, INC.! AATS, INC.
Laboratory Quality Assurance Plan

Personnel Training Form (GA104A1) SOP SWL-GA-104

G-Series: SWL-GA-IOO
Rev. No.: 10.1 - 08/11/03

Rev. # 7.0 08/21/01

Trainee: Employment Date: _

I certify by my signatures below that I have received the orientation indicated.

1) Introduction to Southwest Laboratory

Trainer: _

Date: 1

Trainee Signature: 1

2) Quality Assurance: QA Manual, Rev. No.: _._ - _/_/_

•
Trainer: _ Trainee Signature: _

Date:
1

3) Safety: Laboratory Safety Plan, Rev. No.: _._ - _/_/_ Date:
1

A) Hazardous Materials and MSDS Orientation 0
B) Emergency Shower and Eyewash Locations and Use 0
C) Fire Extinguisher Locations and Operation 0
D) Basic Laboratory Safety 0
E) Radiation Safety 0

Trainer: Trainee Signature:

•

QA Files: Initials: Date: Verified By: _

Figure 3.2

Date:
1
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QA Training Checklist

QA TRAINING CHECKLIST

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11/03

•
ETHICS, POLICIES & OBJECnVES

STANDARD OPERATING PROCEDURES (SOPs)
REVlSIONSIOATESIDOCUMENT CONTROL

SAMPLE RECEIVING. SWL-GA-110
IN11!RNAL CHA1NoOF-CUSTODY

STORAG!: OFT PRESERVAl10N OF SAMPLES

LOGBOOKS
STANDARDS

ANALYTICAL

MAJNTENA.NCE

DATA QUALITY OBJECTIVES, SWL-GA-100
MEllfOD DETECTlON LIMITS

SOP -{SWL-GA-1 1Jl

REoaOOK
RAWOATA SUMMARY

PRACTICAL QUANllTA110N L.IMITS (PQLeI

BLANK CRlTERIA.

LABORATORY CONTROL SP IKES ILCSI'l"CSD) CRITERIA

MATRIX SPIKES (WI/MSD)

ANALYST REVfEW
sOP

a4ECKUST'(St

CORRECTIVE ACTIONS, SWL-GA-105

THE ABOVE ITEMS~RE O(SCUSSED AND DOCUMENTS OErAILING
TliESE SUBJECTS WERE PREBENTO TO & REVIEWED B'Y THE
EMPLOYEE

•

TRAINEE:

TRAINER:

DA~

DATE.:

•
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4.0 SAMPLE CUSTODY, PRESERVATION AND TRACKING

SWLO, INC. / AATS, INC.
Laboratory Quality Assurance Plan

• 4.1 Sample Custody

G-Series: SWL-GA-IOO
Rev. No.: 10.1 - 08111/03

•
4.2

4.3

A critical aspect of sound sample collection and analysis protocols is the maintenance of
strict Chain of Custody (CDC) procedures. COC procedures include inventory 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

(2) Secured to prevent tampering.

(3) Placed in a restricted area3 by the responsible party.

The laboratory is responsible for the documentation ofsample custody throughout the
handling, processirig, and analysis of samples.

The policies and procedures for internal and externai" chain of custody practices are
outlined in SOP SWL-GA-ll 0, "Laboratory Documentation of Sample Custody."

Sample Control

The Sample Control Program describes the laboratory custody procedures associated with
sample receipt, storage, preparation, analysis, disposal, and security. Sample control is
maintained at SWLO with several tracking systems designed to protect the integrity of the
samples. Tracking systems include the use of laboratory COC procedures and sample
analysis requests (in the form ofworksheets), internal COC forms, the Laboratory
Information Management System (LIMS), laboratory logbooks (extraction, digestion and
analytical run logs). For'a detailed description of the Sample Control Program see the
SOPs SWL-GA-115, "Sample Custodian" and SWL-GA-124, "LIMS for Sample
Receiving".

Sample Containers

During the course ofa project, the client will periodically call a Project Officer with a
request for sample containers. The order is taken and a "Shipping Request Form" (see
Figs. 4.1 and 4.2) is filled out for either "Priority" or "Standard" shipment. Information
regarding client, client contact, project reference, requested carrier, shipping address, date
the containers are required, quantity requested, sampling matrix, container types and
preservative requirements are recorded.

SWLO/AATS uses sample containers supplied by I-Chern and/or ESS. Certified bottles
are available if requested by the client, including the necessary documentation. Bottle
Certifications are reviewed by Project OfficerslPurchasing Agents to verify that

•
2 The Responsible Party is the person who has signed for custody/possession of the sample(s) or has relinquished custody

back into storage areas. .

3 Restricted areas (e. g. Radiation Contaimnent Area, VOA Refrigerator, etc.) are areas of the laboratory which have limited
access exclusive to certain employees.
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contamination will not effect reporting limits. All documentation of certification is
maintained by the bottle shipment personnel. •

The Project Officer delivers the Sample Container Request Form to the Sample Receiving
department where the sample containers are prepared with the appropriate preservative,
packaged (usually in coolers), and shipped with custody seals. The type of shipment,
airbill, preservatives used and all other pertinent information is recorded on the request
form. The request form is maintained in a file for future reference. Logs are maintained
in document shipping.

4.3.1 Preservatives

Preservatives are prepared in the Inorganic or Volatile Organic department. When
these preservatives are prepared, lot numbers are assigned. These reagents are
checked for purity prior to use and their lot numbers are recorded on the Sample
Contain~rRequest Form for tracking purposes. Table 4.1 lists the common
preservatives used in bottle preparation.

Table 4.1
Preservatives

Preservative Parameters

Volatile Organics,
Hydrochloric Acid (HCI) Total Petroleum Hydrocarbons,

Oil and Grease
Nitric Acid (HN03) Metals

NitratefNitrite,
Phenols,

Sulfuric Acid (H2SO4) Total Organic Chloride (TOX),
Total Organic Carbon (TOC),
Chemical Oxygen Demand (COD)

Sodium Hydroxide (NaOH)
Sulfide,
Cyanide·

Zinc Acetate Sulfide
Sodium Thiosulfate (Na2S203) Chlorinated Drinking Water Organics

•

4.4 Sample Storage

All samples are stored in a secured area with separate storage facilities for volatile
organics and radio chemistry samples. Unless otherwise specified by the client, all
samples are stored at 2° - 6°C with a daily monitoring of all storage refrigerators. If
temperatures exceed these limits, immediate corrective action is implemented to bring the
system back under control.

4.5 Sample Disposal

The provisions of40 CFR, Part 262 apply to SWLO/AATS, its procedures, policies and
personnel as a generator ofon-site accumulation, and transfer of hazardous waste to a
transporter for off site disposal. Details of storage and disposal of samples and hazardo.
waste are contained in SOP SWL-GA-114, "Hazardous Waste Management Plan."
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4.6 Security

Southwest Laboratory is a secured facility4. Samples are storedin the Sample Receiving
cold storage areas except during laboratory analysis5

. The worksheet informs the analyst
which samples are needed for preparation and/or analysis. All laboratory personnel who
receive samples are responsible for the care and custody of all samples. Internal Chain of

.. Custody forms are maintained outside the sample storage area where analysts sign, initial
and date the removal and return of samples from storage. Subsets (extracts and .
digestates) of the samples may be kept in a storage area which is controlled by the
appropriate laboratory department manager. In the case of metal digestates, samples are
maintained on racks between the ICP and Furnace AA analysis areas. Software security
details are found in SOP SWL-GA-I02, "Infonnation Systems Quality Assurance Plan."

•

•

SWLO, INC. I AATS, INC.
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•

Figure 4.1

4 Access is limited to employees. All doors except the front door remain locked, and the front door is
monitored by the receptionist. All visitors are required to sign in and are escorted throughout their
visit at the laboratory. Sample cold storage areas are secured at night and access is authorized to
employees during business hours.

5 Aqueous metals samples for Navy Projects are stored at room temperature on shelves in the Sample
Receiving area unless refrigeration is specified by the project QAPP.
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Date Contacted

i in nt iners Re uest Form

CHentCode

II BoWepre~~!~~11~~l~F~~~11~~N~~_~n~~d:~~~!M:~::~~
o RUSH

.SWLO, INC.! AATS, INC.
Laboratory Quality Assurance Plan

CLIENT INFORMATION

If NOT billable, please explairr.

(RUSH Shipment Only)

Shipping: 0 Billable

Client

CfientConlact: ~ _

Phone No.:

Shipping Address: _

Containers: DBBlable . 0 Not Billable

o Not Billable

If NOT bl7/able, please explain:

SWL Contact:

Approved By:

SHIPPING INFORMATION

o Coolers

o Custody Seals

(QTY. __--'

(QTY._._---'

o Bluetce

OCOC's

o Return Shipping Uibels

o Enclose Blank Bottle Labels

o Make Bottle Uibels

o Attach Bottle labels

MISCJSPECIAL PROVISIONS:

CONTAINER REQUIREMENTS

,f

o
o
o

OTY. MATRIX· CONTAINERS CONTAINER LOTtI ANALYTICAl PRESERVATIVE PRESERVATIVE LOTI

•
o
o
o
o
o
o
o
o
o
o
o
o

TOTALW8GHT FILLED BY SHIPPED VIA

5.0

Southwest Laboratory or Oklahoma, Inc.
1700 west Albany. Broken Am:Ni, OK 74012. Office (918) 251·2858. Fax (918) 251-2599

FACILITIES •
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....
SWLO/AATS's Broken Arrow facility contains 32,000 square feet of space allocated as
shown in Figures 5.1 and 5.2.

SWLO, INC./ AATS, INC.
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•
5.1 Broken Arrow

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11/03

Figure 5.1

Southwest Laboratory Space Allocation

Layout ofSWLO's 32,000 sq. ft. facility located in Broken Arrow, Oklahoma Area Sq. Ft.

•

•

Volatile GC/MS : : 2200

Semivolatile : , :~ 3200

Pesticide GC/HPLC 1100

Organic Extraction : ~ : :.; 1800

Metal Analysis 1000

Wet Chemistry : : 1900

Sample Receiving 1000

Radiochemistry 2600

AdministrativelReporting : ,.' · 4000

Dioxin 1000

Mechanical areas, walkways, and other non-work areas 14,400
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Figure 5.2
Facility Layout

DIOXIN
RCA INSTRUMENTATION

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11103

•
VOAs/AIR LAB
(2ND FLOOR)

GClMS
GC

DIGESTION
DISTILLATION

RCA PREP

<..................•..

SAMPLE

:=Vil.
~OOLERS

--..,...+r=+.....j:;;;:;;;;;;;;;;;:::;=;- INORGANICr LAB

INORGANIC
OFFICES

COMPUTER
SERVICES.

QAlQC&
INVOICING

j2 <a· 2
ND

FLOORADMIN.r--.,.."'- -
1----'----'-.- <. .

E
ADMINISTRATION

Southwest Laboratory's 32,000 square fOOl
facility localed in Broken Arrow, Oklahoma.

•
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Instrumentation and Equipment

An inventory of computer hardware is found in SOP SWL-GA-I02, "Information
Systems Quality Assurance Plan."

Following is a current list of instrumentation and associated equipment used in
providing analytical services:

Lab ID Description Year

•-.,-
- -

•

70M GCIMS Hewlett Packard 5970 MSD ~ 1986
Connected to DOS Chemstation with Enviroquant data procession on HP710

Packed/Capillary Injector WI Jet Separator

Hewlett Packard 5890 Gas Chromatograph

70F GC/MS Hewlett Packard 5970 MSD ~ 1987
Connected to DOS Chemstation with Enviroquant data procession on HP715a

Packed/Capillary Injector

Hewlett Packard 5890 Gas Chromatograph

- Hewlett Packard 7673 Auto Sampler

'70K GCIMS Hewlett Packard 5970 MSD ~ 1988
Connected to DOS Chemstation with Enviroquant data procession on HP71 0

Packed/Capillary Injector WI Jet Separator

Hewlett Packard 5890 Gas Chromatograph

Tekmar 2000 with 2016, 2032 Auto Sampler

70J GCIMS Hewlett Packard 5970 MSD 1988
Connected to DOS Chemstation with Enviroquant

Packed/Capillary mjector

Hewlett Packard 5890 Gas Chromatograph
Hewlett Packard 7673 Auto Sampler

70P GCIMS Hewlett Packard 5970 MSD 1989
Connected to DOS Chemstation with Enviroquant

Electronic Pressure Control Capillary Injector

Hewlett Packard 5899 Gas Chromatograph

Hewlett Packard 7673 Auto Sampler

70A GCIMS Hewlett Packard 5970 MSD 1989
, Connected to DOS Chemstation with Enviroquant

Packed/Capillary Injector

Hewlett Packard 5890 Gas Chromatograph

Hewlett Packard 7673 Auto Sampler
Lab ID Description , Year
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70C GCIMS Hewlett Packard 5970 MSD 1989
COlmected to DOS Chemstation with Enviroquant ..data procession on HP715b •

Packed/Capillary Injector WI Jet Separator

Hewlett Packard 5890 Gas Chromatograph

Telcmar 3000 with 2016, 2032 Auto Sampler

70H GCIMS Hewlett Packard 5970 MSD 1990
Connected to DOS Chemstation with Enviroquant data procession on HP715c

Packed/Capillary Injector

Hewlett Packard 5890 Gas Chromatograph

Hewlett Packard 7673 Auto Sampler

71L GCIMS He~lettPackard5971 MSD 1990
Connected to DOS Chemstation with Enviroquant data procession on HP710

Packed/Capillary Injector WI Jet Separator

Hewlett Packard 5890 Gas Chromatograph

Telcmar 2000 with 2016,2032 Auto Sampler

71N GCIMS Hewlett Packard 5971 MSD 1991
Connected to DOS Chemstation with Enviroquant data procession on HP715b

Packed/Capillary Injector WI Jet Separator

Hewlett Packard 5890 Gas Chromatograph •
Telcmar 3000 with Precept II Auto Sampler

711 GCIMS Hewlett Packard 5971 MSD 1991
Connected to DOS Chemstation with Enviroquant .data procession on HP715b

Packed/Capillary Injector WI Jet Separator

Hewlett Packard 5890 Gas Chromatograph
Tekmar 3000 with 2016, 2032 Auto Sampler

71R GCIMS Hewlett Packard 5971 MSD 1991
Connected to DOS Chemstation with Enviroquant data procession on HP715b

Packed/Capillary Injector WI Jet Separator

Hewlett Packard 5890 Gas Chromatograph

Tekmar 3000 with Precept II Auto Sampler

70S GCIMS Hewlett Packard 5970 MSD 1992
Connected to DOS Chemstation with Enviroquant data procession on HP715a

.i>acked/Capillary Injector

Hewlett Packard 5890 Gas Chromatograph

Hewlett Packard 7673 Auto Sampler

Lab In Description Year •

720 GCIMS Hewlett Packard 5972 MSD 1994
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Connected to DOS Chemstation with Enviroquant

Packed Capillary Injector

Hewlett Packard 5890 Gas Chromatograph

Tekmar LSC 2000 with 6016 Auto Sampler

G-Series: SWL-GA-IOO
'Rev. No.: 10.1- 08/11/03

72V GCIMS Hewlett Packard 5972 MSD 1994

Connected to DOS Chemstation with Enviroquant

Packed Capillary Injector W/ Jet Separator

Hewlett Packard 5890 Gas Chromatograph

Tekmar 2000 w/2016,2032 Auto Sampler

.72U GCIMS Hewlett Packard 5972 MSD 1996
Connected to DOS Chemstation with Enviroquant .data'procession on HP715b

Packed/Capillary Injector

Hewlett Packard 5890 Gas Chromatograph

Tekmar LSC 3000 W/ Auto Sampler

Precept II

72T GCIMS Hewlett Packard 5972 MSD ; 1994
Connected to DOS Chemstation with Enviroquant .data procession on HP715c

Electronic Pressure Control Capillary Injector

Hewlett Packard 5890 Gas Chromatograph

Hewlett Packard 7673 Auto Sampler

72W GCIMS Hewlett Packard 5972 MSD 1993
Connected to DOS Chemstation with Enviroquant .data procession on HP715c

Electronic Pressure Control Capillary Injector

Hewlett Packard 5890 Gas Chromatograph

Entech 2000 Preconcentrator

72Z GCIMS Hewlett Packard 5972 MSD 1993
Connected to DOS Chemstation with Enviroquant data procession on HP715b
Packed/Capillary Injector W/ Jet Separator
Hewlett Packard 5890 Gas Chromatograph
Aerotrap Auto Sampler

Year

High Resolution GCIMS Aut~spec .•....••.......•.•.••••.•.....•...••.•••••••••• 1989Autospec

70S High Resolution GC/MS VG-70S 1989
Dioxin Analysis
Connected to Vax 4000 data system
Packed/Capillary Injector
Hewlett Packard 5890 Gas Chromatograph
Fisons A200S Autosampler

Lab ID Description•
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Ultima

Ultima

Dioxin Analysis

Connected to Vax 4000 data system

Packed/Capillary Injector

Hewlett Packard 5890 Gas Chromatograph

Fisons A200S Autosampler

High Resolution GCIMS Ultima 1998
DioxinlPCBs Analysis

Connected to Vax 4000 data system

Packed/Capillary Injector

Hewlett Packard 5890 Gas Chromatograph

Fisons A200S Autosampler

High Resolution GCIMS Ultima 1999
Dioxin./PCBs Analysis

Connected to Vax 4000 data system

Packed/Capillary Injector

Hewlett Packard 5890 GaS Chromatograph

Fisons A200S Autosampler

•

Data Systems

HP Chemstation (10)
Enviroquant Software G1701AA Version 3.02

Support Equipment

Purge and Trap, Tekmar LSC2 (2)
Tekmar, ALS - 10 Position Auto Samplers (2)
Tekmar 1000 - Capillary CRYO Focuser (1)
NesLab Refrigeration Cooler (2)
Ultra Sonic Cleaner, Mettler (1)
Frigidaire Coolers - Extract Storage (2)
Tekmar LSC 2000 Purge & Trap Units (4)
Tekmar 3000 Purge & Trap Units (3)
Tekmar 2016, 16 port ALS's (5)
Tekmar 2032, 16 port ALS's (5)
Tekmar 6016 16 port ALS's
Tekmar 6032 16 port ALS's
Precept II Autosamplers (Modified) (3)
Entech 2000 preconcentrator
2016 em Autosampler for Summa Canisters

•

GC Laboratory

Lab ID Description •Year
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Carle TCD (Nat Gas)
Gas Chromatograph 1989

Gas Chromatograph ~ 1989•
'.,
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•

•

Carle TCD (Nat Gas) .

D - Gas Chromatograph, HP 5890 199~

Tekmar 750 Headspace Autosampler

1 - Gas Chromatograph, HP 5890 ECD/ECD 1986
Dual SplitiSplitless Injectors
Dual HP 7673 Auto Sampler

..

2 - Gas Chromatograph, HP 5890 ECDIECD ~...•.... 1987
Dual SplitiSplitless Injectors
Dual HP 7673 Auto Sampler

3 -. Gas Chromatograph, HP 5890 ECDIECD 1987
Dual SplitiSplitless Injectors
Dual HP 7673 Auto Sampler

4 - GasChromatograp4, HP 5890 ECDIECD 1987
Dual SplitiSplitless Injectors
Dual HP 7673 Auto Sampler

X - Gas Chromatograph, HP 5890 PIDIHALL 1987
Tekmar LSC2000 PUrge and Trap
Tekmar ALS 2016 & 2032 Position Auto Sampler

11 - Gas Chromatograph, HP 5890 FIn ; 1988
Dual SplitiSplitless Injectors
HP 7673 Auto Sampler

5 - Gas Chromatograph, NPD ...........•........................................•...•....•....•........ 1988
Dual SplitiSplitless Injectors
HP 7673 Auto Sampler

15 - Gas Chromatograph, HP 5890 ECD/ECD 1988
Dual SplitiSplitless Injectors
HP 7673 Auto Sampler

16 - Gas Chromatograph, HP 5890 Series II ECDIECD ~ 1989
Dual SplitiSplitless Injectors
Dual HP 7673 Auto Sampler

, Lab ill Description Year

17 - Gas Chromatograph, HP 5890 Series II FID 1989
Dual SplitiSplitless Injector
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G - Gas Chromatograph, HP 5890PIDIFID 1989
Tekmar ALS 2016 & 2032 Position Autosampler
Tekmar LSC2000
Archon 2

Y - Gas Chromatograph, HP 5890 HALLIPID 1989
Tekmar ALS 2016 & 2032 Position Autosampler
Tekmar ALS 2000 Purge and Trap

18 - Gas Chromatograph, HP 5890 FID 1989
Split/Splitless Injectors
HP 7673 Auto Sampler

7 - Gas Chromatograph HP-5890B ECD 1991
Dual Split/Splitless Injectors

_Twin 7673A Auto Samplers

Whatman Hydrogen Generator 1999

Gas Chromatograph HP 5890 Series II 1998 •
Tekmar 7000 Automated Headspace Analyzer

Liquid Chromatography

Lab ID Description Year

LC5 Hewlett Packard HPLC (1) ~~ '- ~ 1992
Variable Wavelength Detector 1050C
1050 Autosampler
HP 1050 Series Pumps (2)
HP 1050 solvent cabinet and column heater .

LC4 Hewlett Packard HPLC System 1997
HP 1100 autosampler
HP 1100 pump
HP 1100 variable wavelength UV detector
Timberline column heater

Lab ID Description Year

LC2 ~:~:~~:~:I::~~~;~~-i.050A _._ _ _ 1998 •

1050 Autosampler -
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LC3 Waters HPLC System.•..•..••...........••'!••••••••••~ ••••••••••••••••••••••••••••••••••••••••••••• 1999•
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•

Waters 712 WISP (autosampler)
Waters 510 pump (two)
Waters 680 gradient controller
Waters 2487 Dual Wavelength UV detector
Waters 474 Scanning variable wavelength Fluorescence detector

Support Equipment
Oven, VwR 1310 (1)
Frigidaire Cooler - Sample Storage (1)

Extractions Laboratory
Concentrators
Kudera Danish (124) : , 1987
Drying Oven, Blue M ~ , 1980
Millipore (24) ~ , 1987

Extraction Apparatus .
Continuous Liquid Extractors (96) 1987
Soxhlet Extractors (20) 1987
Gel Penneation Clean-up (GPC) Apparatus, ABC1002B 1998
Applied BioSystems UV Detector, Model 757 1988
Gel Penneation Clean-up (GPC) Apparatus,
ABC1002B·....... 1991
Sontek UV Detector..................... 1991
Zymark Benchmate 1992
SSI Pumps (2)
Sontek UV Detectors (2)
Zymark Turbovap (2) ~ 1992
Marathon.GPC 1994
Sontek Pump (1)
Sontek UV Apparatus (1)
Delfield Storage Refrigerator, Extracts
General Electric Storage Refrigerator, Standards
8-Place Auto Seperatory-funnel Shaker 1988
Glass Columns
Extraction Apparatus (20) Seperatory Funnels,
2000 ml
Funnels (75)
Dioxin Columns (80 sets)
400 ml Beakers (75)
250 ml Erlenmeyers (50)
500 ml Boiling Flask (90)
Sample Concentrator, Nitrogen Blow Down, 30 Place 1984
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Sample Concentrator, Nitrogen Blow Down, 30 Place 1988
Sonic Disruptor, Sonicator (Sonics) : 1989 •
Sonic Disruptor, Sonicator (Sonics) 1990
Sonic Disruptor, Sonicator (Sonics) 1990
Top Loading Balance, Ohaus 400 , 1992
Top Loading Balance, Ohaus GT 4000
Kllauer UV Photometer (4)

Metal Analyses Laboratory

Atomic Absorption

. 3 rcp 61 E Trace Analyzer Plasma Spectrometer
(Thermo Jarrel Ash) 1994

. Auto sampler-TJA
1 rcp 61E Trace Analyzer (Thermo Jarrel Ash) ~ ~ 1993
2 rcp, 61E Trace Analyzer (Thermo Jarre1 Ash) 1994

Description Year
Perkin Elmer 5100 Zeeman 1990
PEHGA600
PE AS-60
Varian 400Z GFAA (2) 1992
Buck Scientific Mercury Analyzer 400 1990
Leeman PS200 Mercury Analyzer ~. 1992
Leeman PS200 Mercury Analyzer 1993

Inductively Coupled Plasma

Lab ill Description Year

•
Wet Chemistry - Inorganic

Air Compressor
Analytical Balance, Mettler H80
Balance, top-loading, Ohaus model 400 (3)
Centrifuge, Damon IEC Clinical
Conductivity Meter, HACH
Electrode (Ammonia) 95-12 Orion
Electrode (Fluoride) 94-09-00 Orion
Flow Injection Analyzer, Lachet Quikchem

Description
Gooch Crucibles
Glass Dessicators
Hoods, Labconco - 6 Foot
Hot Plates & Stirrers
Ion Chromatograph, Dionex,2010i

Year

•
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Dionex-DX100 Ion Chromatograph
Mettler Ultrasonic Cleaner
MuffleFurnace, Themdyne, Type 1300
pH Meter, Orion (portable)
Plastic'Dessicators, Large
Spectrometer, Bausch & Lomb, Spectronic 21
Total Organic Carbon Analyzer, Schmadzu 5050
TOX Analyzer Mitsubishi 10E-C
TOX Analyzer - Dohnnann
Carbon Analyzer Leco CR12
Dohnnan Microcoulometer MCTS-20
Vacuum-Pressure Pump, Thomas
Balance-Analytical American Scientific Products
Model SP180
Balance- Top Loading; Ohaus AS120
Balance- Top Loading; Ohaus GTIIOO
BOD Incubator - White Westinghouse, Model:MS-U14F3BW4
BOD Incubator - E Series
PH Meter, Fisher Scientific
Centrifuge, Fisher Model: 225
IEC Oinical COD Reactor, Model: 2090-0IC
Queue Radial Shaker
Turbidmeter, HF Instruments: DRTIOOB
Drykeeper Desicators (10)
Blue M Oven, Stabletherm (2)
Labline, L-C- Model 2310, Model 3512
Imperial IV Water Bath
Griddles (Teflon coated hotplates for use in metals digestion) (8)

High Hazards Laboratory

•

•

SWLO, INC./ AATS, INC.
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•

Description

Analytical Balance, ASP Model 2410
Blender, Waring
Chemical Carcinogen Glove Box, LABCONCO .
Heated Dessicator, Precision Scientific
Shaker, Eberbach
Special Glassware
Columbia Fisheries Dioxin Protocol
Sonic Disruptor, Sonicator - Heat Systems
Muffle Furnace, Linberg
Sarnsung Storage Refrigerator
Laboratory Furniture
1 - Four Foot Hood, KEEWANEE
1 - Six Foot Hood, KEEWANEE

Year
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•
Year

Computer, Gateway 2000 P5-90 ~ 1994
32 MB Memory, 1 G Hard Drive (2)
2 G Tape Backup
450 Watt Ups
Software:

sca Unix _. Version 3.2v4.2
TCP/IP 1.1.3F
Infonnix:

Online - S.00.UD5
l-SQL- 4.1O.UC2
l-STAR- S.00.UD5

WYSE 60 Terminals (l)

GeIMS Lab (Voa Lab Server) This system is used for retrieval ofhistorical •
data only now.

Description Year

Computer, Gateway 2000 P5-1 00 1996
32MB Memory
2 G Hard Drive
2 G Tape Backup
Ups
Software:

sca Unix - 3.2v2.0
TCP/IP 1.1.3F
Infonnix:

Online - 5.00.DDS
1-SQL-4.1O.UC2
I-STAR- 5.00.UD5

Equipment Hardware
SWLa haS four NT servers as part of its LIMS system. These systems are
described below.

SWLOl-2001
AMDl.3GHz Processor •
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e

256MB RAM
(4) 60GB hard drives in RAID 0+1 configuration

Exabyte Mammoth 2 Tape Drive

Usage: Main file server, primary domain controller, backup server -

SWL02-1999
Dell 1300
(2) PIlI 750 MHz Processor
512 MB RAM
(4) 9GB hard drives in RAID 5 configuration

Usage: External lIS (Web server), Exchange server, backup domain controller,
proxyserver,VPNserver

SWL03-1999
l)e1l4500
(2)PIII 450 MHz Processor
512MBRAM
(5) 18GB hard drives in RAID 5 configuration

Usage: File server, DHCP server, WINS server, Print Server

SWL04-2002
AMD 900MHz Processor
512 MB RAM
(4) 30GB hard drives in RAID 0+1 configuration

Usage: Interal lIS (Web server), SQL server, Program server
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Computer, Gateway 2000 P5-90 , 1994
82MBMemory
4 G Hard Drive
2 G Tape Backup
Ups
Software:

SCQ Unix 3.2v4.2
TCP/IP 1.2.10
Infonnix:

Qnline- 5.01.UD2
I-SQL - 4.1 0.UC2
I-STAR - 5.01.UD2

Spare

Computer, Gateway 2000 P5-60 : , 1994
16 MB Memory
4 G Hard Drive
2 G Tape Backup
Ups
Software:

SCQ Unix 3.2v4.2
TCPlIP 1.2.li
Informix:

Qnline - 5.00.UD5
I-SQL - 4.1O.UC2
I-STAR - S.Oa.UD5

•
Dev. Sys.

Computer, Gateway 2000 486DX2/50 1992
16 MB Memory
500 Hard Drive
2 G Tape Backup
Ups
Software:

SCQ Unix 3.2v2.05
TCP/IP 1.1.3F
CGI 1.1.02 .
Informix:

Online - 5.00.UD5
I-SQL-4.1O.UC2
I-STAR - 5.00.UD5

Miscellaneous Computer Equipment •
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Terminal Ports (196)
Computer Ports (96)
Packard Bell 2400 baud modems (4)
One Hundred Computers, IBM PCs and Compatibles 1991-1996
40 MB to 2.5 GB Disk Drives
Streamer Tape Back Up System (2)

Mixed Waste LaboratorylRadiochemistry

•
SWLO, INC.lAATS, INC.
Laboratory Quality Assurance Plan

Description
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Year

•

•

Oxford HpGe Gamma Spectroscopy-System ~ 1995
40 Percent efficient detector, Be thin window, using Oxford GarnmaTrac
analysis software.

Oxford HpGe Gamma Spectroscopy System 1995
40 Percent efficient detector, Be thin.window, using Oxford GammaTrac
analysis software.

Oxford Oasis Alpha Spectroscopy System 1995
20 ChamberlDetector series using TC256 NlM modules.

Oxford LB4100 Low Background GaS Proportional AlphalBeta Counting
System 1995
Multi-setector system running 8 detectors in two drawer assemblies.

Packard Tri-Carb 2550 TRILL Liquid Scintillation Counting System 1995

The Nucleus Sodimn Iodide Gamma Detector System 1995
4 Nal Detector array system using DMR-II
Digital Multiplexer Router and associated analytical software.

Ludlum Radon Flask Counter, Lucas Cell Counter (7) 199.5

ChemCheck Kinetic Phosphorescence Analyzer 1995
- ChemCheck KPA":II.

Ordela Photon-Electron-Rejecting Alpha Liquid Scintillation (PERALS)
Spectrometer ,- 1995

Ludlum Handheld IX 1 Nal microR Survey Meter 1995

Ludlum Model 3 GM Survey Meter with Pancake Probe (2) 1995

Ludlum Model 177 Scaler with Hand Frisk Platfonn (2) 1995
Platfonn - 2 each, pancake type halogen quenched G - M.

Ludlum Model 177 Scaler with Hand Frisk Platfonn (2) 1995
Platfonn - 3 each, pancake type halogen quenched G - M.
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Support Equipment

Description

Accumet pH Meter (2)
Denver Instruments Analytical Balances (2)
Mettler PM2000 Top Loader Balance.
Marathon 10K Large 32 location Centrifuge
Fisher Centrifuges (2)
Large Muffler Furnace
Large Drying Oven
Ball Mill (60 can capacity)
Large Industrial Jaw Crusher
Explosion Proof Freezer
Electroplating Unit
Tritium Distillation Column Array (8)

Year •

•
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6.1 Preventive Maintenance

G-Series: SWL-GA-IOO
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A preventive maintenance program for the instrumentation ensUres fewer interruptions of
analyses, personnel efficiencYt and lower repair costs: It eliminates premature replacement
of partst and reduces discrepancy among test results. It increases reliability ofresults.
Detailed information on preventive maintenance is found in SOP SWL-GA-127t
"Preventive Maintenance".

.6.1.1 The laboratory has established the following preventive maintenance program:

6.1.1.1 Each type of equipment/instrument has a written Standard Operating
Procedure (SOP) describing the methods for routine inspectiont
cleaning, maintenancet testingt calibration, and/or standardization of.
the equipment. Instrument operating manuals are kept near the
instrument or where analysts have easy access.

6.1.1.2 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.

6.1.1.3. Written equipment records are kept to document all inspection,
maintenance, trouble-shooting, calibration, or modifications.
Whenever maintenance is performed on an instrument, it is
documented in a preventive maintenance logbook, which is kept near
the equipment. The records contain the date (month, day, year),
description of the maintenance done, the actual findings, the name of
the person doing the maintenancet·a statement of whether the
maintenance operations were routine, and if those operations followed
the Written SOP and the documented return to control after
maintenance was completed.

6.1.1.4 Performance criteria is established for judging when data from
instrument performance checks indicate the need to make adjustments
in the instrument operating conditions.

6.1.1.5

•
6.2

Backup instrumentation is prevalent throughout the laboratory. This
ensures the client that should an instrument develop problems, the
samples can still be analyzed on the backup instruments.

Chromatographic Instruments

Preventive maintenance is done through daily performance checks: Parameters such as
retention time and response factors are observed and back-checked with prior operational
performance. Details are found in SOPs, SWL-OP-201, "Preventive Maintenance of
Hewlett Packard and Fisons Gas Chromatographs", and SWL-GA-I03, ''Tekmar
Maintenance".
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In addition, the following are done:

• Septa are replaced as needed. •

• Incoming gas drying cartridges are changed whenever the color of the absorbent
is noticed.

• Effluent absorbent traps are changed every month.

• Columns (GC and HPLC) are checked by performance and operating conditions
when in use, or prior to use.

• Oven performance checked daily prior to use.

6.3 Gas ChromatographyfMass Spectroscopy (GCIMS)

The preventive maintenance is provided by Hewlett-Packard on a semi-annual basis.

6.4 Inorganic Instrumentation - the preventive maintenance schedules are in SOP, SWL-IN
103, "Inorganic Preventive Maintenance Schedule".

6.5 General Laboratory Equipment

Analytical balances ofvarious capacities and operational modes are calibrated every six
months, by a licensed specialist and officially recorded as verification ofperformance.

Balances calibrations are checked with standard Class S weights before usage.

7.0 LABORATORY METHODS

7.1 References •
The laboratory follows analytical procedures based on EPA-approved methods for both
inorganic and organic analyses ofmultimedia environmental samples. Methods used for
inorganic and organic analysis of routine samples are based on guidance documents such
as "SW846 Test Methods for the Evaluation of Solid Waste" (3 rd Edition), 40 CFR part
136 as published in the Federal Register, "Standard Methods for the Examination of
Water and Wastewater", 18th Edition, 1992", and "The Compendium of Methods for the
Determination ofToxic Organic Compounds in Ambient Air". Unless otherwise notified
by the client, the above methods shall be followed. All methods are available to the
analysts. The laboratory's Standard Operating Procedures for each method are available
to clients. Table 7.1 lists the analytical protocols utilized at Southwest Laboratory.
Table 7.2 lists the most common analytical methods used. Table 7.3 gives estimated
monthly production capacity for the laboratories. These production numbers can vary
due to matrix or method. .

If typical methods are rendered ineffective by matrix interferences, or if analytical
.parameters (detection limits, precision, specificity, etc) would require method variance (e.
g. modification of the method), the Project Officer will notify the client/contractor of the
method modification. A copy of the variance will be sent to the client/contractor to seek
approval of the method change. The modification request must show that the conditions
for the laboratory variance are similar to the expected conditions (e. g. sampling -and •
handling techniques, environmental matrix concentration range, interferences) in the E
approved methods.
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Changes in operations prior to instrumental analysis (e. g. sample preparation and
storage) must be documented and authorized by the client.

When newly released versions of a method are promulgated, the labqratory will evaluate
the significance ofany modifications made to the method. The laboratory will start the
process ofmethod development, validation and proficiency testing after evaluating the
demand for the method by laboratory clientele.

Analytical Protocols

An initial demonstration ofmethod perfonnance is made prior to using any method. This
same practice applies if at any time there is a change ofpersonnel or instrument type.
This demonstration is performed by completing the following:

• Analysis of four replicate aliquots ofa quality control check standard where the
comparability to the method, or laboratory generated acceptance criteria, are
compared for precision and accuracy in required methods.

• Analysis of a single blind perfonnance sample which meets method acceptance
criteria. .

• Analysis to detennine method detection limits, for applicable methods.

The Quality Assurance Officer (QAO) has overall responsibility for overseeing that the
method demonstrations are performed. The Department Supervisors are responsible for
the maintenance of the data for their departments and ensuring the demonstration is
performed when necessary.

"~;-~ ~~~TiL~t~~··.·:i· ~>~~~;~r:'~~~;'~~!'j~?J~~<~ -;.
. '..

•
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Analytical Protocols Used •

-----------
Stand~dMethods for the Examination of Water and Wastewater: APHA, AWWA and WPCG, 18th

.

Edition, 1985.

Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water Act,
USEPA.

40CFR, ~art 136, Federal Register, Volume 49, Number 209, Friday, October 26, 1984.

Methods for Chemical Analysis of Water and Wastes, USEPA, EPA-600/4-79-020, March 1979 and as
amended December 1982 (EPA-600/482-055).

Methods for Organic Chemical Analysis ofMunicipal and Industrial Wastewater, USEPA, EPA-600/4
85-057, July 1982 and as subsequently amended.

Pesticide Analytical Manual, Volume I, Food anc- Drug Administration, Revised September 1977.

Recommended Methods ofAnalysis for the Organic Components Required for AB1803, State of
California, 5th Edition, April 1986.

NIOSH Manual of Analytical Methods, US Department ofHealth and Human Services, 3rd Edition,
Februa.rx, 1984.

500 Series Methods-Drinking Water Test Methods, USEPA Compendium ofMethods. -

Compendium of Methods for the Determination ofToxic Organic Compounds in Ambient Air, USEP.A
EPA-600/4-84-04l, April 1984.

Annual Book of ASTM Standards, Water and Environmental Technology, ASTM, 1987, Volume 11.01
and 11.02.

Test Methods for Evaluating Solid Wa~te: Physical/Chemical Methods, USEPA SW846, 3rd Edition,
September 1986, and Update III, December 1996.

Statement of Work (SOW) Multimedia, Multiconcentration Organics, US EPA Contract Laboratory
Program,3/90. -,

Statement ofWork (SOW) Multimedia, Multiconcentration Organics, US EPA Contract Laboratory
Program,OLM03.2.

Statement ofWork (SOW) Multimedia, Multiconcentration Organics, US EPA Contract Laboratory
OLM04.2.

State ofWork (SOW) Organic Analysis, Low Concentration Water OLC01.2 (10/92) and OLC02.0
(3/95).

Statement ofWork (SOW) Multimedia, Multiconcentration Inorganics, US EPA Contract Laboratory
Program, ILM03.1.

Statement ofWork (SOW) Multimedia, Multiconcentration Inorganics, US EPA Contract Laboratory
Program, ILM04.0.

Superfund Analytical Methods for Low Concentration Water for Inorganic Analysis (10/91).

Prescribed procedures for Measurement ofRadioactivity in Drinking Water, EPA 600/4-80-032, Au4
1980
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Amilytical Methods Typically used by Southwest Laboratory

SWLO, INC. I AATS, INC.
Laboratory Quality Assurance Plan

TABLE 7.2

P = Petroleum

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08111103

W = Water, GrOlmd Water, Surface Water

. ).

~. :i.. :

S = Soil, SedimC!1t, SludgeJNORGANICS•
Method Matrix Description

EPA 305.1 W Acidity

EPA 310.I/SM2320B W Alkalinity

EPA 350.21350.3 W Ammonia

EPA 405.1 W BOD

EPA 300.0/9056 W Bromide

EPA 130.2 W Hardness

EPA 351.3 W Total Kjeldahl Nitrogen

EPA 9071 B/1664A W/SfP Oil & Grease

EPA 415.1/9060 W/SfP Total Organic Carbon

EPA 365.1 W Phosphorus, Total

EPA 420.219066/420.4 W/SfP Phenols

EPA 410.1/410214 1.0.4 W Chemical Oxygen Demand

EPA 160.1 W Total Dissolved Solids

EPA 160.2 W Total Suspended Solids

EPA 160.3 W Total Solids

EPA 160.4 W Total Volatile Solids

EPA 160.5 W Total Settleable Solids

EPA 300.0/9056 W/S Chloride, Sulfate, Nitrate, o-Phosphate, Nitrite, Fluoride

.'
EPA 340.21300.0/9056

EPA 35321300.0/9056

EPA 354.1/300.019056

EPA 901OA/9012A/335.1/335.3/335.4/4500 CN E/4500 CN G

SM4500 B

W

W

W

W/S

w

Fluoride

Nitrate

Nitrite

Cyanide

Cyanide, Amenable

EPA 375.4/9038/90561300.0 W Sulfate

EPA 376.1/9030B W/SfP Sulfide

EPA 9034 W/SfP Sulfide, Acid Soluble and Insoluble

EPA 377.1 W Sulfite

EPA 325.3/9252N300.0/9056/4500CI F W Chloride'

EPA 120.119050A W Specific Conductance

EPA 150.1/9040/9045A W/S pH

EPA 6010B/2oo.7 W/SfP Metals by ICP

EPA 206.2n060, 239.217421, 2042n04l, 213.217131A

270.2fT740, 279.217841/200.9/218.2/7191/272.217761/200.9 W/SfP FumaceAA

EPA 7196nJ95/218.4/218.6 W/SfP HexCr

EPA 245.1/245.2I7470A/7471 A W/S Mercury by Cold Vapor

CLP ILM04 W/S CLP [norganics

EPA 1664 W TRPH

EPA 1010 SfP . Ignitibility

EPA 1110 SfPIW Corrosivity

•
EPA 330.4/4500 CI

EPA 365.11300.019056

EPA Reactivity, Section 7.3 SW-846

EPA 180.1

EPA9095A '

W

W

W/SfP

W

W/SfP

Chlorine, Total Residual

Orthophosphate

Reactivity

Turbidity

Paint Filter Liquids Test
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SWLO, INC./ AATS, INC.
Laboratory Quality Assurance Plan

.G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11103

SAMPLE PREPARATION S =Soil, Sediment, Sludge W = Water, Ground Water, Surface Water P =Petroleum

.=P-=.r-=.eJ:.p~#fM~.=;et:::h=-=o-=d.:.:.# ---=M.:..::.::ac:.:tr:..:.ix=- .=:D-=e-=-sc:..:rc::JiP"-'ti:::.·o:..:n~ __•
3020N7060A, 7421, 7440, 7841 W Acid Digestion

3050N60IOB, 7060A, 7421, 7740, 7841 S Acid Digestion

)510C/8080A, 8081A, 8082, 8041, S141A, 8310 W Separatory Funnel

3520Cl8080A, 8081A, 8082, 8270C W Continuous l1q1Liq

3540C S Soxhlet

3550B/80S0A, 827OC, 8140, 8141, 8310, 8330 S Ultrasonic

3580N8080A, SOSIA, 8082, S270A P Waste Dilution

5030BlS010A, S020, 8021, 824OA, S260B W/S Purge & Trap

5035/8021, S260B S Purge & Trap

3660B/SOSIA WIS Sulfur Cleanup

3665B/8082 W/S Sulfuric Acid Cleanup

3640N8270C,S08IA S Gel Permeation Chrom

833018330 W/S Methanol Extraction Acetonitrile Extraction

1311, 60 lOB, S081A, 82608, S270C, 8151A, 7470A W/SIP TCLP

1312 W/S/P SPLP

ORGANICS S = Soil, Sediment, Sludge W =Water, Ground Water, Surface Water P = Petroleum

Method Matrix Description

EPA SO ION6O I W Halogenated Volatile Organics by GC

EPA SOIOA S Halogenated Volatile Organics by GC

EPA 8011 . W/S Eth lene Dibromide GC

EPA 801581FL PRO/CNIOWA OA-1/0A-210KfINfINRCCl8015AZ W/S Total Petroleum H drocarbons DRO/GRO

EPA S020/602 W Aromatic Volatile Organics by GCIPID

EPA 8020 S Aromatic Volatile Organics by GClPID

EPA 8021 . W/S Volatiles by GCIPIDIHALL in series

EPA 8041 W/S Phenol

EPA 8080N8081 N8082/608 W/SIP Organochlorine PesticidesIPCBs

CLP OLM01.8/0LM03.2/0LM04.2 W/S Organochlorine Pesticides/PCBs
CLP OLeOl W Low Cone. Organics (Pesticides/PCBs)
EPA 8140/8141A W/S Organophosphorus Pesticides

EPA 8150B/8151A W/S Chlorinated Herbicides

EPA S240B/826OB/6241524.2 W/S/P Volatile Organics by GClMS

CLP OLMOI.8/0LM03.210LM04.2 W/S CLP Volatile Organics

CLP OLCOI W Low Conc. Organics (Volatiles)

EPA 8270B/8270Cl625 W/SIP Sernivolatile Organics by GC/MS

CLP OLMOI.8/0LM03.2JOLM04.2 WIS Sernivolatile Organics by GC/MS

CLP OLCOI W Low Conc. Organics (Semivolatile)

EPA 8310/610 W/S Polynuclear Aromatic Hydrocarbons by HPLC

EPA 8330 W/S Explosives

EPA 8280 WIS Polychlorinated Dibenzo-p=DioxinslFurans

EPA S290/1613 W/S Polychlorinated Dibenzo-p=dioxinslFurans by HRMS

TO-I AIR Volatile organics using Tenax Adsorption

TO-3 AIR Volatile organics using cryogenic preconcentration

TO-14 AIR Volatile organics using summa canisters

TQ-4 AIR PesticidesIPCB's

TD-13 AIR HPLC or GC/MS semi-volatiles

....:T:...:o-:....9~ -=-A:::IR:..:... -=D.::io::..;x:..:in:::.s_---'e
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. SWLO, INC./ AATS, INC.
Laboratory Quality Assurance Plan

.G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11/03

P = Petroleum

Description

W =Water, Ground Water, Surface Water

Matrix

.S = Soil, Sediment, Sludge

Method

RADIOLOGICAL

• EPA 900.0 ModJ93 10 W/S Gross AlphaEPA 900.0 ModJ9310 W/S Gross BetaEPA 900.1 ModJ93l5 W/S Total Radium (Alpha)EPA 903.1 Mod. W/S Radium 226 (RN!DEEM)EPA 901.1 Mod. WIS Radium 226 (G.Spec.)EPA 904.0 Mod.l9320 W/S Radium 228EPA 901.1 Mod. W/S Gross GammaEPA 906.0 Mod. W/S TritiumEPA 905.0 WIS Radioactive Strontium
EPA 905.0 W/S Strontium 89EPA 905.0 W/S Strontium 90EPA 907/908 M W/S Isotopic UraniumEPA 9071908 M W/S Uranium 233/234EPA 907/908 M W/S Uranium 235EPA 907/908 M W/S Uranium 238EPA 9071908 M W/S Uranium (fotal)EPA 907/908 M W/S Isotopic ThoriumEPA 907/908 M W/S Thorium 228EPA 907/908 M W/S Thorium 230

••
EPA 907/908 M

EPA 9071908 M
W/S

W/S
Thorium 232

Thorium 234

•
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SWLO, INC./ AATS, INC.
Laboratory Quality Assurance Plan

TABLE 7.3
Estimated Monthly Production Capacity for

SWLO/AATS - Broken Arrow

~Series:S~A-I00

Rev. No.: 10.1 -" 08/11/03

•
Department

Organics Department

GCIMS

Volatiles

Semivolatiles

Dioxins

Air

GCILC

Volatiles

Herbicides

Pesticides/PCBs

Explosives

Miscellaneous

Inorganics Department

Metals

AAFurnace

Cold Vapor

ICP

Wet Chemistry

Anions

Carbon, Organic

Cyanide

Oil & Grease

Total Petroleum Hydrocarbons

Phenols

Sulfides

" Hazardous Waste Department

GCIMS

TCLP Extraction!Analysis

TCLP Zero Headspace

Nominal

800

500

400

400

400

250

450

300

250

200

800

700

500

500
500

500

500

500

500

520

468

Peak

1200
1000

500

600

600

320

600

500

500

250

1000
1000

750

750

750

750

750

·650
650

650

624

•

Capacity: Monthly maximum capacity

Metals: Production figures are set for samples, not individual elements.
Most samples are analyzed for multiple elements.

Categories of Analysis: Production categories include various analyses ofa similar nature
(e. g. GC/LC Volatiles include SW846-8020, SW846-801O, EPA
601, BTEX, THM)

•
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SWLO, INC. 1AATS, INC.
Laboratory Quality Assurance Plan

• 8.0

~Series:S~A-I00

R~v. No.: 10.1- 08/11/03

CALmRATION

Calibration is the process for detennining the correctness relative to physical or chemical
standards used or assigned values in scales of measuring instruments. It establishes a
reproducible reference point to which all scimple measurements are correlated. Instruments are
calibrated as per the SOP. All calibrations used are documented in run logs and calibration
summary forms for both Initial and Continuing Calibrations. Section 10.0 describes the QC
checks used to verify instrument calibrations.

8.1 Geiger Counter

8.2

Geiger counters are sent annually to an independent contractor for calibration.

Atomic Absorption Spectrophotometer Systems (AAS)/lnductlve1y Coupled Argon
Plasma Emission Spectrophotometer (lCAP).

For graphite furnace AA and ICP, the instruments are calibrated daily, or each time the
instrument is set up for measuring different analytes. Operating Parameters are found in
the Method SOPs.

Calibration standards are prepared fresh before each analysis and are discarded after use.
These calibration standards are purchased from commercial vendors and are certified by
the vendor as to traceability to standard reference materials.

•
8.2.1 Detailed calibration procedures for metals analysis are found in the following

SOPs:

• SWL-IN-202, "Mercury ILM04.1 Digesti<:m and Analysis"

• SWL-IN-200, "CLP ICP/lLM04.1 Digestion and Analysis"

• SWL-IN-207, "Mercury SW846 Methods 7470AJ7471 A Digestion and
Analysis"

• SWL-IN-205, "ICP SW300SAl3050B Digestion and SW6010B Analysis"

• SWL-IN-21O, "GFAA SW846 7000 Series Analysis"

•'

8.3 Spectrophotometers

The manufacturer instructions for instrument operation are followed for proper operating
. procedures.

Spectrophotometers are calibrated daily prior to any sample analysis. The calibration
standards are prepared from reference materials or commercial standards (traceable to
EPA or NIST reference materials) at a minimum of three concentrations, including a
calibration blank to cover the anticipated range of measurements. The requirement for an
acceptable initial calibration is a correlation coefficient equal to or greater than 0.996
(based on statistical historical data). Before sample analysis, an initial calibration
verification standard is analyzed. The response of this standard must be within ±IOO/O of
the true values. If not, the instrument must be re-calibrated.
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G-Series: SWL-GA-IOO
Rev. No.: 10.1 - 08/11/03

SWLO, INC./ AATS, INC.
Laboratory QualitY Assurance Plan

The instruments are also checked for wavelength calibration. For UV/IR instruments, .
polystyrene film is used to calibrate the wavelength.

All absorption cells (i.e., cuvettes, quartz cells) are kept clean, free of scratches and
. fingerprints, and are nnsed with the solution to be analyzed prior to use. Matched cells

are checked to see that they are equivalent by placing portions of the same solution in
both cells and taking several readings of the transmittance or absorbance.

•
8.4 Total Organic Carbon Analysis (TOC)

For TOC calibration, a known concentration of potassium hydrogen phthalates (KHP)
solution is analyzed as the calibration solution on the carbon analyzer. A minimum of
three calibration solutions encompassing the linear range of the carbon analyzer is
prepared and analyzed daily or prior to the sample analysis. Linear regression analysis of
standard concentration in ug C versus response in millivolts (mv) is done to obtain a
calibration curve. The correlation coefficient must be equal or greater than .0.995 or the
standards are rerun and a new correlation coefficient is calculated. Details ofTOC
calibration are found in the SOPs SWL-IN-310, ''Total Organic Carbon (TOC) in Water",
and SWL-IN-311, "Total Organic Carbon (TOC) in Soil/Sediment".

8.5 Laboratory Instrumentation - Organic Processing Section

Oel Permeation Chromatograph (OPC)

Compound

8.5.1 The following general procedure is employed for preparing the OPC system for.
calibration: .

• GPC calibration solutions - Prepare a calibration solution in
methylene chloride containing the following analytes at the
minimum concentrations, as listed below:

Concentration
mglmL

Corn Oil
Bis(2-Ethylhexyl Phthalate)
Methoxychlor
Perylene
Sulfur

25.0
1.0
0.2

0.02
0.08

• The OPC column is calibrated daily using the following procedure:

1) Calibration ofthe column - Load sample loop #1 with calibration
solution. Switch the value so that the OPC flow is through the UV
flow-through cell. Adjust the detector to produce a UV trace that
meets the following requirements.

A. BNA's - Examine the chromatogram from the Calibration
Solution run. Adjust the detector and/or recorder sensitivity to
meet the following criteria: •'J
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- Peaks must be observed for all components and should be
symmetrical, .(Figure 1)

- Com oil and phthalate peaks must exhibit >85% resolution.

- Phthalate and methoxychlor peaks must exhibit >85%
resolution.

. - Methoxychlor and perylene peaks must exhibit >85%
resolution.

•
SWLO, INC./ AATS, INC.
Laboratory Quality Assurance Plan

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08111/03

•

•

The "dump" time is then calculated as the time in minutes from the
point of injection to just after the elution of the com oil and prior to
the elution ofbis(2-ethylhexyl)phthalate.

The "collect time is then initiated and continues until shortly after
the elution ofperylene. COLLECTION SHOULD BE STOPPED
BEFORE SULFUR ELUTES. .

Use a wash time of 10 minutes after the elution of sulfur.

Verify the flow-rate by collecting column eluate for 10 minutes in
a graduated cylinder. The measured volume should be 45-55mL.
Once the flow-rate is within this range, record the column pressure
(should be 6-IOpsi) and the room temperature.

B. Pesticides - The procedure for the pesticides is identical with that
for BNA's with the following exceptions

- Choose a "dump" time that removes >85% of the phthalate.

- Choose a "collect'~ time so that >95% of the methoxychlor is
collected, and continue to collect until just prior to the elution
time of sulfur.

8.5.2 Gas Chromatographs (GC)-The external calibration procedures are found in
the following technical SOPs: .

SWL-OP-403 "Analysis ofPesticides/PCBs by GC/EC by EPA OLM03.2"

SWL-OP-405 "Detennination of Low Concentration Water for
Pesticides/PCBs OLC02.0"

SWL-OP-407 "Analysis of Chlorinated Herbicides by GC, SW846, Method
8I5IA"

SWL-OP-409 "Analysis of Phenols SW846 Method 8041"

SWL-OP-4IO "Analysis of Organophosphorus PesticideS by GC SW846
8I4IA"

SWL-OP-4II "Extraction and Analysis ofPesticides by EPA Method 608".

SWL-OP-4I4 "Pesticides by GC Capillary Column Technique, SW846
808IA"

SWL-OP-415 "Analysis ofPCBs by GC, SW846, Method 8082"

SWL-OP-4I6 "Analysis ofTEPHs by GC, SW846, Modified Method
80I5B"
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8.5.3 High Performance Liquid Chromatographs (HPLC) - The calibration procedure
are found in the following technical SOPs:

SWL-OL-200 "Nitroaromatics and Nitroamines by HPLC," Method 8330

SWL-OL-201 ''Polynuclear Aromatic Hydrocarbons (PAH) by HPLC"

SWLO, INC. I AATS, INC.
Laboratory Quality Assurance Plan

G-Series: SWL-GA~100
Rev. No.: 10.1- 08/11/03

•

•

8.5.4 Ion Chromatographs (IC)-The calibration procedure is found in SOP, SWL-IN
301, "Anions in Water by Ion Chromatography"

8.5.5 Mass Spectrometry Section-The calibration procedure are found in the
following technical SOPs:

SWL-OV-303 "Volatile Organics by GCIMS (SW846, Method 8260B

SWL-OV-304 "Volatile Organics by GCIMS (SW846, Method 8260B, 25mL
Purge)"··

SWL-OV-311 "Volatile Organi~ - by GCIMS Low Concentration CLP"

SWL-OV-3l5 "Volatile Organics by 524.2, Drinking Water, 25 mL Purge"

SWL-OV-3l7 "Analysis of Purgeables, Method 624"

SWL-OV-3l8 "Volatile Organics by OLM04.2 - EPA - CLP" .

SWL-OS-500 "Semivolatile Organics by SW846, Method 8270C"

SWL-OS-503 "Semivolatile Organics by CLP OLM03.2"

SWL-OS-504 "Sernivolatile Organics in Low Concentration Water OLC2.l"

SWL-OS-506 "Semivolatile Organics in Air by GC/MS (TO-l 3)"

SWL-OS-507 "Analysis of Sernivolatile Organics by EPA 625" •

SWL-OS-509 "Semivolatile Organics by EPA CLP Method OLM04.2"

SWL-OD-202, "Polychlorinated Dibenzo-P-Dioxins and Dibenzofurans 8280A"

SWL-OD-203, "Polychlorinated Dibenzo-P-Dioxins and Polychlorinated·
Dibenzofurans (USEPA DFLM01.0)"

SWL":OD-204, "PCDD and PCDF by High Resolution Mass Spetroscopy (EPA
1613A1DLM01.2)"

SWL-OD-205, "PCDD and PCDF by High Resolution Mass Spetroscopy
(SW846, Method 8290, and TO-9/EPA23)"

SWL-OA-IOI, "Volatile Organics in Air by TO-I" .

SWL-OA-102, "Volatile Organics in Air by GC/MS (TO-14rrO-15)"

SWL-OA-I03, "Analytical Modified Method TO-3 for the Determination of
Volatile Organics in Air by GC/MS"

8.6 Balance Checks

Analytical balances ofvarious capacities and operational mode are calibrated ev~ry six
months, by a licensed specialist and officially recorded as verification ofperformance.
Details of the calibration procedures are found in SOP SWL-IN-120, "Calibration of
Electronic Balances".
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Stickers docmnenting the calibration are placed on the balance noting the calibration date
as well as the date of the next calibration. Certificates ofcalibration are maintained in the
QA/QC department.•

SWLO, INC.! AATS, INC.
Laboratory Quality Assurance Plan

G-Series: SWL-GA-IOO
Rev. No.: 10.1 - 08/11/03

Balances are checked with known calibration weights before \ising. If the values of the
calibration are not within limits, the balance will be calibrated per manufacturer's
instructions.

8.7 Calibrating Thermometers

Thermometers are calibrated annually against an NIST thermometer using the following
procedure:

•
8.8

8.9

• Install the NIST thermometer in the same environment as the thermometer in question
(e. g. cold storage refrigerator, oven, etc)

• Should the thermometer in the cold storage be in glycerin, verify that the NIST
thermometer is in the same solution.

• Allow the thermometers to equilibrate.
• Read both themiometers and record in the calibration log.
• Verify that the thermometer in question is within the ±O.2 acceptance limit.
• Should the temperature be outside this limit, the thermometer should be replaced with

a new calibrated thermometer.
• Flag thermometer with any applicable bias.

Calibration Verification Volumetric Labware

Labware used for sample measurement (i.e. pipettor, etc.) are checked each day ofuse as
per ASTM instructions and checked gravimetrically every 6 months. Details of these
checks are provided in SOPs SWL-IN-IOO and SWL-OP-203.

Radiochemistry

The calibration procedures are found in the following SOPs:

•
9.0

• SWL-RD-117, "LB4100 Low Background Counting System"
• SWL-RD-119, "Alpha Spectrophotometer Operation/Calibration"
• SWL-RD-125, "Gamma Spectrophotometer Operation/Calibration"
• SWL-RD-131, "Liquid Scintillation Operation/Calibration"
• SWL-RD-135, "Sodium Iodide Detector Operation/Calibration"
• SWL-RD-136, "Survey Meters/Probes"

8.10 Documentation - See Appendix B on Logbook Maintenance Standard Operating
Procedures.

DETECTION LIMITS

All MDLs will be determined annually for each instrument, method, matrix and analyte using
SOP, SWL-GA-113, "Definition and Determination of Detection Limits". MOL studies will
also be performed if the Section Supervisor determines that a significant change in the analytical
process has occurred, or to allow the operator to demonstrate initial and continuing analytical
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proficiency. The QAO, or his designee, must approve all MOL study results, and all assOciated
reporting limits.

The value reported to clients as the lowest possible concentration is based on the reference
method or client-specific requests. The value to be reported is documented in the project
specific QAP for client-specific requests as well as in the ''Redbook''. The Redbook lists thein
house, validated, lowest possible concentration as measured by the in-house test method. The
MDL determined by SWLO should not exceed the MOL as defined in the reference Method.
The Redbook lists the in-house method, revision number, date performed, the calculated MOL,
and the reporting limit. The IDL, when applicable, is discussed in the appropriate in-house
method.

SWLO, INC. fAATS, INC.
Laboratory Quality Assurance Plan

G-Series: SWL-GA-IOO
Rev. No.: 10.1-08/11/03

•

In some reference methods, a process for determining the lowest possible concentration to be
measured is not specified. The SWLO procedure found in SOP, SWL-GA-l13, "Definition and
Determination of Detection Limits", which is based on 40 CFR Part 136 for the determination of
MDLs is followed when the reference method does not, specify a mechanism for determining the
lowest possible concentrations. The process for determining the lower limit to be reported by the
laboratory when not specified by the client or the reference method is definedjn the SWLO in
house method.

The reporting limit as presented on the laboratory reports as "detection limit" is defined by the in
house analytical SOP. This limit may correspond to the PQL, CRQL, CRDL or other limits as
appropriate for the reference method, client or contract. The use ofIDLs, MDLs and PQLs and
other contract required limit determinations (e. g. CRDLs or CRQLs) in reporting results are
determined first by any specific customer contract requirements. If there are no contract-specifiec
requirements, then the applicable reference method requirements for limit reporting are
observed. Finally, if there are no method requirements for reporting, the reporting limits as
defined in each SWL analytical SOP are observed. For contracts/projects requiring the use of
non-EPA approved methods, the laboratory shall establish detection limits according to the
contract requirements and protocoL Clients requiring matrix specific MDL studies using site
specific matrices are performed using SWL-GA-l13 as referenced above, or a documented
client-specific procedure.

9.1 Reporting Limit

If a project requires a reporting limit less than the lowest calibration standard, then a
check standard must be analyzed at that regulatory limit (unless the level is below the
MDL.)

The reporting limit may be the method specified (e. g. the CRQL in CLP) or method
defined practical quantitation limit as specified in the RCRA methods or other method
defined sensitivity. In all cases the establishment of the reporting limit is documented in
the in-house analytical SOPs. The reporting limit must never be less than the calculated
Method Detection Limit from the in-house method as determined by the laboratory.

The reporting limit is always adjusted based on sample dilution, sample concentration or
sample size. Client's developed or project's reporting limits based on project-specific
requirements are documented in the client file and noted in the report to the client. In no
case are client specific reporting limits, using the same in-house procedure, less than. •
laboratory developed method detection limits. .
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10.0 QUAL'fIY CONTROL CHECKS

10,1 Laboratory Control Checks

10.1.1 Method Blanks

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11/03

•

•

Method blanks, also known as reagent blanks, are analyzed for each matrix with
each batch of 20 or fewer samples. An aliquot ofequal volume or weight to the
sample is used for method blarik analysis. The method blank, like that of .
duplicate and spike samples, is taken through the whole analytical process. The
method blank shall not be contaminated with any analyte of interest above the
reporting limit. In the case of volatiles and semivolatiles, contamination must be
less than the reporting limit of common laboratory solvents or phthalates, except
for EPA, CLP or client permission where the contamination can be up to 5X the
reporting li~it.

10.1.2 Calibration Blank/System Blank

A calibration blank/system blank is prepared by analyzing the same matrix used
for the preparation of the calibration standards. It is used to establ{sh the
analytical curve by taking into account background responses during the
calibration process. It is also used to check for carry-over contamination after a
standard run or after a contaminated sample run.

10.1.3 Calibration Verification

Calibration Verifications are used to assure calibration accuracy during each
analysis run. It must be analyzed for each analyte as described in the particular
SOP. For inorganic analysis initial calibration verification (ICV) must be
analyzed to verify the accuracy of the initial calibration. A continuing calibration
verification (CCV) must be analyzed at the beginning of the analysis, after every
ten samples, and at the end ofthe run. The ICV is prepared from an independent
source different than the calil;>ration standards. The CCV is prepared to be near or
at the mid-range levels of the calibration curve. CCV's must also vary over the
range of the calibration.

10.1.4 Laboratory Control Spikes (LCS)

Laboratory Control Spikes (LCS) are prepared from standards received from
commercial vendors; These are a secondary source from those standards used to
prepare calibratIon (either from another vendor or another lot from the same
vendor). L'CS are analyzed each day for every sample batch run to check
proficiency of the analysis in terms of working standards preparation, monitor
standard degradation, and check traceability of the prepared standards. A measure
of comparability between batches is established with the analysis of the LCS. It is

, also used to check efficiency of both the digestion/extraction, and the instrwnental
analysis. An LCS duplicate (LCSD) may also be analyzed with each batch to
check precision (except for air analyses).
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Percent Recovery = LCS Found Value X 100
LCS True Value •

10.1.5 Matrix SpikelMatrix Spike Duplicate (MSIMSD)

MSIMSD is used to assess the impact of the sample matrix on analyte
recovery and precision. These are replicate samples spiked with a known
spike concentration that are taken through the whole sample preparation
process. MSIMSD analyses are perfonnedon one sample in each group of20
samples (5%), and/or oneach type of sample matrix per concentration.
Normally the client decides which sample(s) is/are to be analyzed as matrix
spikes. In those instances where samples are not specified, the procedure is
for the laboratory to randomly pick a sample (excluding field blanks, trip
blanks, etc.) representative of tl:!e batch. Table 10.1 shows a list ofmatrix
spike compounds routinely employed by the laboratory. If the client requires
that all targeted an~lytes of interest be spiked, this will also be done for each
MSIMSD. For inorganic analyses, all elements of interest are spiked.

The amount of spike added varies according to the working range of the
analytical instrument and is at least lOX the MDL.

After the value of the sample is detennined, the value of the sample spike is
determined. The percent (%) recovery· of the spike is calculated using the.
following equation: •

% Recovery =
(Spike Sample Result - Sample Result) x 100

Spike Added

At times the sample value is outside the linear range ofthe analytical method.
In such cases it is impossible to know the magnitude of the analyte before the'·
spike is added. Occasionally, the sample and the spike sample require dilution
to perfonn sample analysis within the linear range of the instrument. This
dilution adjusts the analyte in the sample to the proper concentration, but it
will sometimes also dilute the spike added below a detectable recovery. In
this case, it is not possible to report spike recovery for that particular analyte.

The lack of spike recovery data for an analyte that has been diluted to levels
outside the working concentration of the instrument is supplemented by the
periodic analysis of spiked QC check sample and other additional sample data.

The calculated % recoveries are then used to assess data precision expressed
as relative percent deviation (RPD). It is calculated using the following
equation: .

(MS Result - MSD Result) x 100
RPD=

Mean of MS and MSD Results where MS denotes Matrix SPike.•
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Duplicate Analyses

RPD can also be measured by duplicate sample analysis of one sample. In
this case the (2) sample results take the place of the MS and MSD values in
the above equation. The procedure of choosing which sample to duplicate
when unspecified by the client is the same as detailed above in Section 10.1.5.

Surrogate Spike Analyses

Where applicable (organic analysis), the analytical process includes the
addition, subsequent detection, and recovery calculation of surrogate spiking
compounds. Surrogate compounds are analyte compound substitutes, (i.e.,
compounds not specifically requested to be determined as analytes in a
.particular scope ofwork) which most often do not occur naturally. Surrogate
compounds are added to samples for analysis and are taken through the whole
saInple preparation process. Surrogate compounds, to be useful in QC
analysis, must not interfere with the determination of the analytes of interest.
Surrogates must also be chemically similar to the analytes of interest and
capable ofemulating the analyte response.

Surrogate standard determinations are performed on all samples and blanks.
All samples and blanks are spiked with surrogate spiking compounds before
purging or .extraction in order to monitor preparation and analysis of samples.

Table 10.2 shows a list of surrogate spike compounds routinely employed by
the laboratory. .

Acceptance criteria for sUrrogate recoveries are method dependent and are
found in the Method SOPs.

Method of Standard Addition (MSA)

A method ofstandard addition is used to check the accuracy of the analysis
method under optimum conditions, excluding chemical interference from
sample matrix. The MSA procedure is performed for OFAA analysis in
accordance with CLP protocol for all samples.

rcp Interference Check Sample (ICS) Analysis

rcp interference check sample verifies interelement and background
correction factors of the ICP instrument. The rcs is analyzed at the beginning
and at the end of the run, or every 8 hours, whichever is more frequent.
Recoveries must be ± 20% of the true value or all samples .in that run must be
reanalyzed.

mternal Standards Analysis

Internal standard areas are monitored as a measure of instrument calibration.
Internal standard determinations are performed on OC/MS analyses to
monitor instrumental efficiency and also used as a reference retention time
indicator to check retention time shifts ofpeaks of interest.
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A known amount of internal standard concentration is added to a sample
extract prior to instrumental analysis. Like the surrogate standard, it must not
interfere with the determination of the analytes of interest. It must also be •
chemically similar to the analytes of interest and capable ofemulating the
analyte response.

10.1.11 Post-Digestion Spike

If the matrix spike is outside of method control limits for metal and cyanide
analyses, an aliquot of the unspiked sample will be used to determine ifmatrix
interference is the cause. The sample will be spiked with a concentration of
either two times the reporting limit or two times the sample concentration,
whichever is greater.

•
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Method 6011602/8021B (GC Purgeables)
All Compounds of Interest

Method 608/8081 NIFB (PestIPCB)
All Pesticides

Method 8151A (Herbicides)
, All Compounds of Interest

Method 8270C (Semivolatiles)
BaselNeutrals Acids

1,2,4-Trich1orobenzene
Acenaphthene
2,4-Dinitrotoluene
Pyrene
N-Nitroso-di-N-Propylamine
1,4-Dichlorobenzene

Matrix Spikes.

Method 625 (Semivolatiles)
All Compounds of Interest

Method 8082 PCB
Aroclors 1016/1260

Method 8260B/624 (GCIMS Volatiles)
All Compounds of Interest

Phenol
Pentachlorophenol
4-Chloro-3-Methylphenol
2-Chlorophenol
4-Nitrophenol

TABLE 10.2
List Of Surrogates Spiking Standards For Organic Analysis

•

Surrogates
Method 6011602/8021B (GC Purgeab1es)

Bromochloromethane
Bromofluorobenzene

Method 608/8081NIFB/8082 (PestIPCB)
Tetrachloro-m-xylene (TCX)
Decachlorobiphenyl (DCB)

Method 624/8260B/IFB (GCIMS Purgeables)
1,2 Dichloroethane-d4
Bromofluorobenzene
Toluene-d8

*Advisory Surrogates

Method 8260B (GC/MS Purgeab1es)
4-Bromoflurobenzene
Dibromofluoromethane
Toluene-d8

Method 625/8270C/IFB (Semivolatiles)
Nitrobenzene-d5 Phenol-d5
2-Fluorobipheny1 2-Fluorophenol
2,4,6-Tribromo-phenol Terphenyl-d14

2-Chlorophenol-d4* 1,2-Dichlorobenzene-d4*

Method 8151A (Herbicides)
2,4-Dichlorophenylacetic Acid (DCAA)
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Each PB and LCS is labeled with an identifier to tie them to the preparation batch.

. 10.3 Data Quality Objectives

10.3.1 Introduction

The laboratory scope and approach to produce data ofknown and sufficient
quality are described in this section. Guidelines are provided for the assessment •
and reporting ofdata quality for any environmentally related measurements, and
for the incorporation of such assessments into major environmental databases.

Controlled sample receiving, logging, and tracking throughout the length of the .
project/contract is maintained to ensure sample integrity throughout the sample
analysis scheme. Documentation of instrument performance and preventive
maintenance is used to provide a permanent record for data validation. SWLO
checks the quality of analytical work through analysis of quality control (QC)
reference samples, duplicate samples, or matrix spike duplicate and spike
samples~

10.3.2 Data Quality

Data quality is the totality of features and characteristics ofdata that bear on their
ability to satisfy a given purpose. parameters ofmajor importance are accuracy,
precision, completeness, representativeness, and comparability. These are defined
as follows:

• Accuracy - The degree of the difference between measured or
calculated values and true value.

• Precision - The reproducibility or degree ofagreement ainong replicate
measurements of the same quantity.

• Completeness - . The percentage ofvalid data obtained from a •
measurement system.
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• . Representativeness - The degree to which the data accurately represent a
characteristic of a population, parameter variations at a sampling point, a
process condition, or an environmental condition.

• Comparability - The confidence with which one data set can be
compared to another.

•
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10.3.3 Accuracy

The accuracy of the measurement data is evaluated by the comparison of the
percent recovery of the QC reference material of known or established
concentration, independent of routine calibration. Statistically based control

.limits are established for each method of analysis and sample matrix (soil/water).
A Laboratory Control Spike (LCS) is analyzed for each batch and is dependent
upon the sample matrix, method of analysis and concentration level. Recoveries
are assessed to determine method efficiency. Analytical accuracy is expressed as
t~e percent of recovery of an analytelparameter that has been added at a known
concentration before preparation and analysis. The equation used to calculate
percent recovery is as follows:

Accuracy can also be assessed on the recoveries of spiked analytes in a sample
Matrix Spike.•

Percent Recovery =

. Percent Recovery =

10.3.4 Precision

LCS Result x 100

Amount of Spike Added

(Matrix Spik~ Result - Sample Result) x 100

Amount of Spike Added

•

The laboratory uses Laboratory Control Spike Duplicates, Matrix Spike
Duplicates or duplicate sample analysis to assess precision. An LCS/LCSD,
MS/MSD, or a duplicate sample are analyzed for each batch of20 samples (5%)
for in-house QC and are dependent upon the sample matrix and method of .
analysis. A more frequent analysis is performed (i.e., one in 10 samples) on a
reference method or contract-specific basis. The basic precision statistics
obtained from the multiple batch frequency are compared to develop a grapll
assessment (using control limits) for given sample matrix.

Analytical precision is expressed as a percentage of the difference between the
results of two matrix spike samples or two duplicate sample analysis for a given
analyte; Relative percent difference (RPD) is calculated as follows:

(LCS Result - LCS Duplicate Result) x 100
RPD=---------------

Mean of LCS and LCS Duplicate Results

Where: LCS denotes Laboratory Control Spike.
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RPD =_(M_S_R_esu_lt_-_M_S_D_up_l_ica_te_R_es_ul_t)_x_l_OO_

Mean of MS and MS Duplicate Results

Where: MS denotes Matrix Spike.

...Or ...

•
RPD=

10.3.5 Completeness

Sample Result - Duplicate Result

Mean of Sample and Duplicate Results

For the data to be valid, it must meet all the acceptance criteria including
accuracy, precision and any other criteria specified by the analytical method used.
Data validation procedures are employed to minimize the amount of bad data
from getting through data collection.

While the quality objective is to obtain the greatest accuracy and precision, the
specific accuracy/precision level is dependent on the method of analysis and type
of sample matrix. The Methods SOP -statistical control limits are used as
guidelines to validate the "data generated unless client or cOntract requirements set
more stringent criteria.

10.3.6 Representativeness

Data generated by the laboratory shall be representative of the samples received •
and analyzed by the laboratory. It shall be representative of the laboratory "
database of accuracy and precision measurements of the particular parameter(s),
matrix and analytical method.

10.3.7 Comparability

Data shall be comparable to data sets recorded in the past to check for historical
consistency. In order to maximize its usefulness, data shall be reported in
appropriate units and in a consistent manner and following the reference method.
Data shall be reproducible under similar conditions whether generated by the"
laboratory or another firm. This is demonstrated through the use of inter
laboratory performance audit samples (e. g. WP, WS).

lOA Method Validation

All analysts must be certified for proficiency in each test method they performed.
Details of the proficiency testing program are found in SOP, SWL-GA-l04,
"Personnel Training".

10.5 Statistical Evaluation of the Data

10.5.1 Control Charts

The performance of a measurement system will be demonstrated by the •
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measurement ofhomogeneous and stable control samples in a planned repetitive
process. The data generated is plotted in control charts to indicate whether the
system is in control. .It warns the laboratory ofpossible deviation from 95%
confidence level by identifying systematic errors, drifts, or other types of
problems. The control chart mechanism is how SWLO develops internal
statistical limits. The discussion on the use and.generation ofcontrol charts are
found in the SOP, ·SWL-GA-112, "Control Charts".

•
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•

•

The use of control charts is summarized as follows:

• They provide graphic assessment ofaccuracy and precision for the
analysis of each analyte and instant detection of erroneous data

• They allow efficient observation of recovery trends for any particular
analysis..

• They provide a long-term mechanism for self-evaluation of analytical
output.

• They provide assessment of the analytical capability of the staff
chemists with regard to the output of valid analytical data.

• They allow observations of deviations from control trends.

10.5.2 Control charts are generated annually for laboratory control samples and quarterly
for MSIMSD samples. Automated control charts are generated for Volatiles,
Semivolatiles, Pesticides/PCBs, Metals and Cyanide. Manual control charts are
generated in the Radiochemistry, HPLC, Inorganics, and air analyses.

Control Chart Analysis

The following actions will require immediate corrective action:

• . One measurement exceeds the control limit.

• Two successive points exceed the warning limit.

• Seven sU~eSsive points on one. side of the mean.

• Six successive points are in decreasing or increasing order.
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11.0 OUT-OF-CONTROL EVENTS

11.1 An "out of control" event is defined as any occurrence failing to meet the Laboratory QA.
Plan, SOP, Reference Method or client specifications.

11.2 Criteria Used for Determination of an ~'out of control" Event:

Factors that affect data quality (failure to meet calibration criteria, inadequate record
keeping, improper storage, or preservation of samples) require investigation and .
corrective actions.

11.3 Responding to an "out of control" Event

11.3.1 Roles and Responsibilities:

When an "out ofcontrol" event is recognized, each individual involved with the
analysis in question has an interactive role and responsibility. Some examples are
as follows:

• Sample Receiving
If a sample is broken upon receipt, the Project Officer/Client is notified and
the decision is documented.

• The Analyst

He/she must be able to recognize QC failure and immediately notify the •
Laboratory Supervisor and work with the QAO to solve the problem.

• The Laboratory Supervisor
He/she must review all analytical and QC data for reasonableness, accuracy,
and clerical errors; also responsible to monitor QC charts (in terms ·ofcontrol
limits). In an "out of control" event, the Laboratory Operations Manager
works with the analyst and QAO to solve the problem. $topping work on the
analysis prevents the reporting of suspect data and ensures that all results that
are suspect are repeated, if possible, after the source of the error is determined
and remedied.

• QA Officer
In the event an "out of control" situation occurs that is unnoticed at the bench
or supervisory level (e. g. performance failure on a QC sample), the QAO will
notify the Laboratory Operations Manager. The QAO will help identify and
solve the problem where applicable, and ensure that work is stopped on the
analysis and no, suspect data is reported.

•
• Project Officer

The Project Officer will immediately notify the client when project or method
requirements are not met. The Project Officer will discuss possible
consequences ofnot meeting project requirements with the client.
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•
11.4 Procedures for Stopping Analysis

Whenever the analytical system is "out of control", investigation/ correction efforts are
initiated by all concerned personneC

If the problem is instrumental or specific only to preparation of that sample batch,
samples analyzed during the "out of control" event are processed after the instrument is
repaired and re-calibrated, provided holding times are not exceeded.

If a sample batch is still "out of control" after reanalysis, all method-related activities
shall stop immediately. A detailed laboratory-wide investigation shall be conducted to
isolate and correct faulty operations. Sample security, integrity ofstandards, reagents,
glassware, laboratory notebooks, instrument performance and adherence to the methods
shall be included in the investigation following the guidelines in SOP SWL-GA-I08,
"Performance and System Audits" and/or SOP SWL-GA-l OS, "Corrective Action".

All actions shall be documented and placed in their respectivecaselcontract file as well as
the Corrective Action file. Upon correction, departmental follow-up, and QA follow-up
the corrective action can be closed out with "return to control" (see SWL-GA-l 05).

•./

11.5 QC Reports

Results from QC are evaluated at the analyst level. Blank contamination and Laboratory
Control Spikes outside of control limits warrant the re-preparation/analysis of the sample
batch. Surrogate spikes are also evaluated to determine whether there were adequate
recoveries from the extraction process. The method blanks and spikes are reported to the
client. Internal standard recoveries are evaluated to assure. that they meet the
requirements of the SOP.

12.0 DATA PROCESSING

12.1 Laboratory Data Recording

All analysts/technicians shall document all information relating to the conduct of
analytical test methods and related activities in bound laboratory notebooks. These
notebooks serve as the primary record for subsequent data reduction. "Stand alone"
computers generate the data for GCIMS, AA, ICP, Mercury and GC analyses. Details of
maintaining these log books can be found in a series of SOPs listed in Appendix B.
Following the review by the Analyst, Group Leader and/or supervisor, the data is
downloaded from the instrument to the department's database. The results for other
analyses are transcribed manually onto "Analytical Results" forms specific to the
analysis.

•
12.2 Data Review

The review ofdata quality involves several levels of evaluation. In general, the analysts
and the Program Manager are responsible for reviewing the data relative to instrument
calibration, standard preparation, method blanks, raw data, calculations and
transcriptions. The analyst reviews 100% of the raw analytical data generated, including
the calibration data and all calculations. Upon completion of the analysis process, a

Page 60 of 101



SWLO, INC./ AATS, INC.
Laboratory Quality Assurance Plan

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11103

100% peer review is performed. Group Leaders/Section Supervisors perform a second
level of review of the raw data At this level, a 100% review for compliance is performe~
for method, QC, and Project requirements. •

12.2.1 A third level of review involves the Program Managers or Project Officer8
• This is

generally the final review prior to the QA Officer's review.
. ,'..

12.2.2 At the next level ofdata quality review, the QA Officer is generally responsible
for a review of a minimum of 10% of the data generated. The emphasis is on the
data acceptability relative to the data quality indicators and on the accuracy ofthe
final data summaries.

12.2.3 Review Checklists

The review checklist and review procedures are found in the department data
review SOPs: SWL-OV-I03, "Volatile Data Review"; SWL-OS-303,
"Semivolatile Data Review"; SWL-OP-I00, "Gas Chromatography Data
Review'" SWL-IN-106 "1st and 2nd Review ofICP GFAA Mercury and" , , ,
Cyanide"; SWL-IN-107, "1 st and 2nd Review of Wet Lab Analysis".

12.3 Data Collection/Data Reduction

Following the reviews by the analyst and the group leader and/or supervisor, the data is
downloaded from the instrument to the departmental database. Data clerks transfer the
results into the software report forms. The data is then qualified and organized in
accordance with the following SOPs: SWL-GA-132, "Data Reporting - Non-EPA"; •
SWL-IN-I02, "Inorganic Data Package Assembly"; SWL-OS-405, "GC/MS Data
Package Generation with Enviroquant Software"; SWL-OV-I06, SOP for Volatile Data
Clerks; SWL-OS-300, "Organic Data Package Assembly"; SWL':'OP-300, "Enviroquant
File Management"

Data packages are then prepared. The Supervisor and/or Program Manager then reviews
the data packages.

12.3.1 Gas Chromatograph Results

Calculations are performed for each .analyte after it is identified. Identification is
based on analyte peaks falling within established retention time windows on both
the primary and secondary (confirmation) columns. The concentration of the
analyte is determined by using the calibration curve and the peak area of the
analyte. A response factor is determined from the calibration curve and used to
calculate the concentration.

12.3.2 Mass Spectrometry/Gas Chromatograph Results

Qualitative identifications are determined by obtaining extracted ion current
profiles (BICPs) for the primary ion mass to charge ratio (m/z) and the secondary
masses for each analyte. Positive identification is based on the following criteria:

8 This review assures that all required levels oflaboratory review have been performed and that project requirements have.
been met. Problems with the analysis, deviations from methods, and/or client communications are reviewed and address
in the case narrative.
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• The retention time must fall within ± 30 seconds of the retention time of the
daily calibration standard.

• The relative peak heights of the characteristic masses in the EICPs must fall
within ± 20% of the relative intensities of these masses in a reference mass '
spectrum (standard analysis or reference library).

If a compound cannot be verIfied by all of the criteria above, yet in the technical
judgement of the mass spectral interpretation specialist the identification is
correct, the compound shall be reported.

•

1 " t' . ~. ~ \ ... \ .. ' ... ; '.' " ~ ~ ..... ,... , ' ,
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The calculation for the concentration for the suspect peak is made using the RF
for each analyte.

Concentration =
(As) (Cis)

(Ais) (RF)

.-

•

Where:

As = Area of characteristic mlz for the analyte to be measured.

Ais = Area ofcharacteristic mlz for the internal standard

Cis = Concentration of the internal standard, in ugiL.

RF = Average response factor as calculated from the area formed on an intensity
plot of the ion ofinterest.

12.3.3 Inductively Coupled Plasma

The purpose of the ICP is to measure concentrations ofelements in a sample.
. This is accomplished by measuring the emission intensity produced when a

sample containing these elements is aspirated into the plasma, exciting the
~lectrons to a higher state. The measurement of intensity is performed by
allowing the light leaving the plasma through each exit slit to fall on a
photomultiplier tube.. This tube converts light energy into an electrical current.
At the end of the integration time, the total current produced is measured and is
proportional to the intensity and the concentration ofthe element being analyzed.
This total current value is sent to the computer for data reduction. The final
calculations are done by the computer system by comparing the intensity of
unknowns against the intensity of known standards.

Interelement correction is performed by measuring the light intensity of
interfering elements and mathematically correcting for the additional emitted
intensity.

12.3.4 Atomic Absorption Spectrophotometry

Photometric absorbance is governed by the relationship:

Absorbance =log (100 1%T) =2 -log %T

Where:

% T = 100 - % absorption
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Percent absorption is based on the amount of light of a particular wavelength
absorbed by a sp~ific metal. Its calculation is based on the loss oflight of a .•
particular wavelength as it is passed through a flame into which a solution
containing metals of interest have been aspirated.

Calibration curves establishing the absorption relationship with concentration are
generated at various concentrations. From these curves, a comparison is made
with absorbance from the sample measurement. Since absorbance is directly
related to concentration, a plot of the two parameters is linear in certain operable
ranges and allows for determination ofunknown concentrations in solutions
(direct samples or extracts) after measurement of absorbance.

Atomic absorption spectrophotometry is based on the principle that when light of
a resonance wavelength is passed through a graphite tube containing atoms of an
element to be measured, part of the light is absorbed. The extent of the absorption
is proportional to the number of atoms present in the atomized sample. Because
of the sophistication of current instrumentation, the partial application of this
technique for the measurement ofmetal concentration in liquids relies on a Beer's
absorption law approach, comparing absorbance from an unknown against the
linear correlation between absorbance and concentration in standards.

In many spectrophotometric measurements, interferences occur in the absorption
of light confusing the Beer's law relationship between absorption and
concentration. This is especially true for atomic absorption. To alleviate this
problem, a technique known as the "method ofstandard additions" is used,
whereby sequential, known amounts of the component for which the sample is •
being analyzed are added to a sample of unknown concentration. By making an
initial absorbance measurement after each addition; for which the effects of
interference present in the analytical matrix can be accounted.

12.4 Data Verification

The Project Officer and/or the Quality Control Officer then verify the data.

• Review of client chain-of-custody request vs. sample login.

• Review ofExtraction Logs, Analytical Run Logs, etc.

• Review of performance indicators such as blanks, surrogate recoveries, LCS
recoveries, and Matrix Spike results.

• Random calculation checks

• Review and approval of the final report.

12.5 Data Reporting

The data reporting process provides the final product to the clients. Hardcopy arid/or
Electronic Data Deliverables (EDD) are sent; details regarding report formats are
included in the following SOPs: SWL-GA-132 "Data Reporting - Non-EPA"; SWL
IN-102, "Inorganic Data Package Assembly"; SWL-OS-301, "Organic Data Package
Assembly", SWL-OS-405, "GC/MS Data Package Generation with Enviroquant
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Software"; SWL-OV-106, SOP for Volatile Data Clerks; SWL-OP-300, Enviroquant File
Management.•
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13.0 HOLDING TIMES AND PRESERVATIVES

Table 13.1 and 13.2 list the recommended preservatives and holding times for the various
analytes/parameters. When samples arrive, sampling dates are entered into the LIMS system
upon log-in. The project officer is notified if a holding time might be exceeded and the proj~t

officer in tum notifies the client. A daily LIMS list is printed in the various sections detailing
these parameters and samples approaching holding time deadlines (Fig. 13.3). This enables the
laboratory personnel to set priorities to meet holding time requirements. In the event that
holding times are exceeded, the Project Officer will notify the Field Sampling Manager or client
and request a resampling or instructions for proceeding with the analysis. Details for samples
outside ofholding times are stated in the case narrative with the final report.

Table 13.1
Recommendation For Sampling And Preservation Of

Samples According To Measurernent(l)

Vol. Req. Holding
Measurement (rnL) Containe~ Preservative3

,4 Time5

Physical Properties

Color 50 P, G Cool,4°C 48 Hrs.

• Conductance 100 P, G Coo14<'>C 28dE:i.Ys, .

Hardness 100 P HN03to pH <2 6 mos.
:Odor 200 G only Cool, 4°C 24 Hrs.
pH 2 P,G None Required, Analyze

linmediately
Residue
Filterable 100 P, G Cool,4°C 7 days
Non-Filterable 100 P, G Cool, 4°C 7 days
Total 100 P, G Cool, 4°C 7 days
Volatile 100 P,G Cool, 4°C 7 days
Settleable Matter 1,000 P,G. . Cool,4°C 48 Hrs.
Temperature 1,000 p,G None Req. Analyze

Iinrnediately
Turbidity 100 P, G Cool,4°C 48 Hrs.

Metals

·Oissolved 200 P Filter on site 6 Mos.
HN03 to pH <2

Suspended 200 Filter on site 6 Mos.8
Total 100 P HN03 to pH <2 6lV1Qs.
Chromium+6 200 P Cool, 4°C 24 Hrs.
Mercury (Dis$olved) 100 P Filter 28 Qays

• HN03 to pH <2
Mercury (Total) 100 P HN03 to pH <2 28 Days
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(cont.)
Table 13.1

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08111/03

•
Measurement

Inorganics, Non-Metallics
Acidity
Alkalinity
Bromide
;Chloride
Chlorine

Cyanides.

Fluoride
Iodide

Sulfate
Sllica
Sulfide

Sulfite

Nitrogen
Ammonia

Kjeldahl, Total

Nitrate plus Nitrite

Nitrate9

Nitrite

.Dissolved Oxygen
Probe

Winkler

Vol. Req. Holding
(mL) Container Preservative3

•
4 Times

100 P, G Cool, 4°C 14 Days
100 .P,G Cool,4QC ,·14 Days
100 P, G None Req.. 28 Days
50 P,G NoneReq. ·28 Days

·200 P,G None Req. Analyze
Immediately

500 . P, G
,'.

Cool,4~C. 14:Days7
NaOH to·pH >12
O.6g ascorbic acid6

.

300 P,G None Req. 28 Days
100 P,G Cool,. 4°C . :24lirs.

50 P,G Cool, 4°C ?8 Days
50 .p only .Cool, 4°C· :'2Snays

500 P,G Cool, 4°C 7Da.
add 2 mLzinc
acetate plus NaOH
to pH >9

50 . P,G NoneReq. .Analyze
Ininiediately

400 P, G Cool, 4°C 28 Days
H2S04 to pH <2

·500 P,G Cool, 4°C 28 Days
H2S04 to pH <2

100 P,G Cool, 4°C 28 Days
H2S04to pH <2

100 P,G Cool, 4°C .48Hrs.·
50 P,G Cool, 4°C 48 Hrs.

300 G None Req. Analyze
bottle and top Immedi~tely

300. G Fix on site and 8 Hrs.
bottle and top store in dark

•
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(cont.)
Table 13.1

G-Series: SWL-GA-IOO
Rev. No.: 10.1-08111/03

Vol. Req. Holding
Measurement (mL) .Container Preservative3

•
4 TimeS

Phosphorus
Orthophosphate, Dissolved 50 P,G Filter on site 48 Hrs.

Cool,4°C
HydrolyZable 50 P;q· . :(~ooi 4°C 28 Days

'. ~ .'

.HiS04 to pH <2
Total 50 P,G Cool, 4°C 28 Days

H2S04 to pH <2
.Total, Diss,olved 50 P:G,' Fi{ter on site'.. :· ." '24 Hrs., ...

Organics

BOD 1,000 P,G Cool, 4°C 48 Hrs.
COD 50 P,G C()(jI~4°C 28;Days

H~S()4.to pH <2
Oil & Grease 1,000 Gonly Cool, 4°C 28 Days

H2S04 or HCI to pH <2
2s::t)aysOrganic Carbon 25 P,G Coot 4°C.' I

H2$Q4·orHCI to :pH <2
Phenolics 500 Gonly Cool, 4°C, 28 Days

250
H2S()4 or HCI to pH <2

48'Hrs.MBAS P,G CooI;'4°C
NTA 50 P,G Cool, 4°C 24 Hrs.
Purgeable ' 40 G, Teflon-lined Cool, 4°C 14 Days
Halocarbons (601) Seph!m

., " 6
0:008% Na2S203.

Purgeable Aromatic 40 G, Teflon-lined Cool, 4°C, 0.008% 10 Days10

Hydrocarbons (602) Septum Na2S2036, HCI to pH <2
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Table 13.1

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11/03

•Recommendation For Sampling And Preservation Of
Samples According To Measurement(1)

Vol. Req.
Measurement (mL) Container

Organics (continued)

Acrylonitrile & 40 G, Teflon-lined
AcroleiIl "(603) Septum"

'Phenols12 1,000 G, Teflon-lined
EPA Method 604 Cap

Benzidines12 1,000 G, Teflon-lined
EPA Method 605 Cap
Phthalate Esters12 1,000 G, Teflon-lined
EPA Method 606 Cap

.-.

Nitrosamines12 1,000 G, Teflon"lined
EPA Method 607 Cap

. Organochlorine 1,000.
Pesticides/PCBs12
EPA Method 608

8081N8082
Nitroaromatics 1,000
and Isophorone12

EPA Method 609

Polynuclear 1,000
Aromatic Hydrocarbons12
EPA Method 610/8310

G, Teflon:..lined
. Cap

G, Teflon-lined
Cap

G, Teflon-lined
Cap

Holding
Preservative3

,4

.Cool, 4°.c, 0.008%
NaiS20]6, Adjust
pHto 4~511

Cool, 4°C, 0.008%
Na2S203

Cool, 4°C,
pH 5-9

14 Days

7 Days until
extraction,

40 days after
extraction

7 days until
extraction

7 days until
extraction,

40 days after
extraction

7da.
until extractio

40.qays after
extraction

7 days until
extraction,

40 days after
extraction

7 days until
extraction,

40 days after
extraction

7 days until
extraction,

40 days after
extraction
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(cont.)

Table, 13.1

G-Series: SWL-GA-100
Rev. No.: 10.1- 08/11/03

Measurement (mL)
Vol .Req. Holding

Container Preservative3
•
4

•

Organics (continued)

Haloethersl1 1,000
EPA Method 611

Chiorillated:. ' ' 1,000
Hydiocarbori12(612)

TCDD '2 , 1,000
EPA Method 1613
8280Al8290

,j.>urgeables , ' 3 x 40
EPA. 'Method 624/6011602
802lB/826QB,
BaselNeutrals 1,000
Acids
EPA Method 625/8270C

Radiochemistry

G, Teflon-lined
Cap

G, Teflon-lined
Cap

G, Teflon-lined
Cap

G, Teflon.;.lined
Septum

G, Teflon-lined
Cap

Cool, 4°C,
0.008%
Na2S203

Cool, 4°C,
0.008%
Na2S2036

Cool, 4°C, HCI 0.008%
N' S"06a2 i 3

Cool, 4°C, 0.008%
Na2S2036

7 days until
extraction,

40 days after
extraction

7 days until
extraction,

40 ~ays after
'extraction

, 7 days until
extraction,

40 days after
extraction

14 Days

7 days until
extraction,

40 days after
extraction

Tritium
All others ,

200
1000

Glass
P,G

None 6 months
HN0] to pH < 2 6 months

•

Footnotes:
1 More specific instructions for preservation and

sampling are found with procedures as detailed in
EPA-600/4-79-020, revised March, 1983, and in the
Federal Register, Vol. 49, No. 209, Oct. 26, 1984,
EPA 40 CFR part 136.

2 Plastic (P) or glass (G). Only EPA certified pre-
cleaned bottles are used. For metals, polyethylene
with a polypropylene cap (no liner) is preferred.

3' Sample preservation should be performed
immediately upon sample collection. For composite
samples, each aliquot should be preserved at the
time of collection. When use of an automated
sampler makes it impossible to preserve each
aliquot, then samples may be preserved by
maintaining them at 40 C until compositing and
sample splitting is completed.

4 When any sample is to be shipped by common
carrier or sent through the US Mail, it must comply
with the Department of Transportation Hazardous
Materials Regulations (49 CFR part 172). The
person offering such material for transportation is
responsible for ensuring such compliance. For the
preservation requirements of Table 1, the Office of
Hazardous Materials, Materials Transportation
Bureau, Department of Transportation has
determined that the Hazardous Materials
Regulations do not apply to the following materials:
(1) Hydrochloric Acid (HCI) in water solutions at
concentrations of % by weight or less (pH about
1.96 or greater). (2) Nitric Acid (HN03) in water
solutions at concentrations of 0.35% by weight or
less (pH about 1.15 or greater). (3) Sodium
Hydroxide (NaOH) in water solutions at
concentrations of 0.08 by weight or less (pH about
12.3 or less).
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8 Samples should be filtered immediately on-site
before adding preservatives for dissolved metals.

For samples from non-chlorinated drinking water •
supplies concentrated H2S04 should be added to
lower sample pH to less than 2. The sample should
be analyzed before 14 days. Samples receiving no
pH adjustment must be analyzed within seven days
of sampling.

The pH adjustment is not required if acrolein will not
be measured. Samples for acrolein receiVing no pH
adjustment must be analyzed within 3.days of the "
sampling.

11 When the extractable analytes of concern fall within
a single chemical category, the specified
preservative and maximum holding times should be
observed for optimum safeguard of sample
integrity. When the analytes of concern fall within
two or more chemical categories, the sample may

be preserved by cooling to 4° C, reducing residual
chlorine with 0.008% sodium thiosulfate, storing in

" the dark, and adjusting the pH to 6 - 9. Samples
preserved in this manner may be held for 7 days
before extraction and 40 days after extraction.
Exceptions to this optional preservation and holding
time procedure are noted in footnote 6 (requirement
for thiosulfate reduction of residual chlorine)..

12 If 1,2-Diphenylhydrazine is likely to be present,
adjust the sample pH to 4.0 ± 0.2 to prevent
rearrangement to benzidine.

Samples should be analyzed as soon as possible
after collection. The times listed are the maximum

- times that samples may be held before analysis and 9
still considered valid. Samples may be held for
longer periods only if the permittee, or monitoring
laboratory, has data on file to show that the specific
types of sample under study are stable for the
longer time and has received a variance from the
Regional Administrator. Some samples may not be
stable for the maximum time period given in the· 10
table. A permittee, or monitoring laboratory, is
obligated to hold the sample for a shorter time if
knowledge exists to show that this is necessary to
maintain sample stability.

Should only be used in the presence of residual
chlorine.

Maximum holding time is 24 hours-when sulfide is
present; Optionally, all samples may be tested with
lead acetate paper before the pH adjustment in
order to determine if sulfide is present. If sulfide is
present, it can be removed by the addition of
cadmium nitrate powder until a negative spot test is
obtained. The sample is filtered and then NaOH is
added to pH 12.

5

7

6

TABLE 13.2

Holding

Container Preservative Time

G Cool, 4°C 28 days

G Cool, 4°C 6 months
G Cool, 4°C 28 days

"G Cool, 4°C 6.months

32

8
8

32

Recommendation for Sampling and Preservation of Soil
Samples According To Measuremen~

ContaiDer Size
(oz)

Inorganics, Non-Metallics

Petroleum Hydrocarbons

Metals

Measurement

Total Recoverable
Mercury (total)
Extraction Procedure Toxicity

G

Teflon
G

2x4

3x2
32

Organics

14 days

Cool,4°C 48 hrsB.l14 days
Cool, 4°C 14 days -

extraction,
40 days -"'analysis

A More specific instructions for preservation and sampling are found with procedures as detailed in SW846, •
"Test methods for Evaluating Solid Waste, Physical/Chemical Methods·, 3rd Edition, Chapter 4.

B To preservation.
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14.0 QUALITY ASSURANCE AUDITSIEXTERNAL AGENCY APPROVAL

14.1 Audit is defined as systematic check to detennine the quality of operation of laboratory
activities. It is comprised of the following:

• Perfonnance audit

• System audit

14. L 1 Laboratory Perfonnance Audit

Procedures used to assess the effectiveness of the quality control system are as
follows:

• Internal Perfonnance Audits.

Internal perfonnance audits are accomplished through the QAO who
monitors that the requirements of the LQAP and SOPs are being met. The
use ofcontrol samples, replicate measurements and reference materials
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j

14.1.2

14.1.3

14.1.4

also help to monitor the systemts perfOImartce. Internal audits and yearly
assessments are conducted as per SOP, SWL-GA-108, "Performance and•. '
Systems Audits". Performance Evaluation Samples are analyzed as
typical samples without replicate testing.

Sample analysis systems for each laboratory area are conducted by the QA
Officer and include the following:

• Verification of written procedures and analyst(s) understanding.
• Verification and documentation ofprocedures and documents.
• Review of analytical data and calculations.

The internal teclmical audits evaluate compliance with the QA Plant the SOP and
with method and client requirements. Internal technical audits (as well as system
audits) are conducted as per a predetermined schedule and/or as per managerial
request. Internal audit findings are tracked using the corrective action process
discussed in SOP SWL-GA-IOS, "Laboratory Corrective Action". With the
predetennined scheiule the entire technical operation of the lab is reviewed
annually.

Laboratory System Audit

Internal Systems Audits are performed by laboratory quality assurance
personnel. The inspection reviews the laboratory quality control system
including sample handling, sample analysist record control, preventive
maintenance, and proficiency testing. As with the teclmical audits, the system
audits are conducted as per a predetermined schedule and/or as permanage~
request. SWLO's entire Quality System is evaluated annually. Non- ..,
Conformance and/or Corrective Actions Identified are tracked as discussed in
the SOP SWL-GA-10S, "Laboratory Corrective Action".

Blind QC Program

Intra-laboratory check samples are analyzed on a quarterly basis for a full
suite oforganic and inorganic parameters. These samples are entered into the
system as ''blindtt QC samples. Also, "blind" QC samples may be entered
into the system in conjunction with external performance audits, or to check
analyst proficiency. When the analysis is complete, laboratory performance is
evaluated and any necessary corrective action is taken. The QAO monitors all
results and maintains all QC performance sample data The special processing
of these blind QC checks and all PE samples is forbidden.

External Performance Audits

External performance audits are accomplished through inter-laboratory checks.
such as:

• Participation in various state laboratory evaluation programs.
• Participation in WP & WS studies from NSVRTC and Accustandard.
• Analysis of split samples and comparing results with the other

laboratory.
• Participation in the U.S. EPA CLP program.
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• Participation in the U.S. Army Corps ofEngineers DERA validation

program.
/1,~' . ': ' •

• Participation in the U.S. Navy NFESC Program.

Audit Review

All audit add review findings and any corrective actions that arise
i .'

from them shall be documented. The laboratory management shall
ensure that these actions are discharged within the agreed time
frame. .

• i4.1.5
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•

14.2 External Certifications and Approvals
I

The SWLO/AATS laboratory has participated in available certification
programs pertaining to environmental chemistry. SWLO/AATS participates
in numerous certlfidtion/approval programs (both state and federal). The
federal programs are listed in Table 14.1 and the state programs are listed in
Table 14.2.

TABLE 14.1
I Program Participation

USEPA CLP (Contract Laboratory Program) .

. • Organics AnalyJis, Multi-Media, Multi Concentration, by GC/MS and GCIEC
I .

Techniques. Note: Continuous Participation Since 1985.

• Rapid Turn-Arobnd Organics Analysis, Multi-Media, Multi Concentration, By
I .

GC/MS And GO/EC Techniques.
I

• Chemical Analytical Services For Multi-Media, Multi-Concentration Metals And
Inorganics. I .

Environmental Resource Associates/Analytical Products Group/Accustandard
I .

• WPIWS Water Pollution/Water Supply Study Program.

• Soil P. T. - Situdies/RAD Chern Studies

• Accu Standard WS • Studies (Dioxin)
U.S. Army Corps OfEJgineers DERP Certification (Defense Environmental Restoration

Program). I
U.S. Air Force AFCEE IRP, Installation Restoration Program Participant, Analytical

I

Services For AFB Projects.

U.S. Navy NFESC, Inst~llation Restoration Program Participant, Analytical Services.
I

INEL, (Idaho National Engineering Lab.), Qualified By ERPSMO To Perform
Analytical Servibes.

NRC License, Licens~dlTo Perform Analysis Of Environmental Samples.

(License #35-27r13-01) .

US Department of Energy, Environmental Management Consolidated Audit Program
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State Certification*
Certification

State ·Number Department !Tvpe Expires Evaluation Process

ARIZONA AZ0436 Environmental Lab, Dept. of Health ENV,HW On-Site, WP
.-.

CALIFORNIA 1221 Department Of Health Services, Environmental Lab ENV Reciprocity (NELAC)

Program

COLORADO 335 Department of Health, Drinking Water Parameters DW 12131/03 Reciprocity (OK)

FLORIDA 87326 Department of Health and Rehabilitation DW,ENV 06130/04 On-Site, WP

FLORIDA 87376 Department of Health and Rehabilitation DW,ENV 06/30104 On-Site, WP

FLORIDA 87530 Department of Health and Rehabilitation. DW,ENV 06/30/04 On-Site, WP

GEORGIA 922 Environmental Protection Division ENV Reciprocity (FL

NELAC)

IDAHO - Department of Health and Welfare DW 08/31103 Reciprocity (OK)

KANSAS E-10155 Department of Health and Environment HW 10/31/03 Reciprocity (NELAC)

KANSAS E-10155 Department of Health and Environment DW 10131/03 Reciprocity (NELAC)

KANSAS E-10155 Department of Health and Environment WW 10131/03 Reciprocity (NELAC)

KENTUCKY 90065 Department of Environmental Protection DW 12131/03 Reciprocity (OK)

LOUISIANA 93-19 Department of Health and Hospitals ENV 06/30/04 Reciprocity (NELAC)

MARYLAND 274 Department of Health DW 09/30/03 Reciprocity (OK)

NEW YORK 11672 Department of Health ENV 04/01104 Reciprocity (NELAC)

OKLAHOMA 8728 Water Resources Board DW,ENV 08/31104 On-Site, WSIWP

OREGON OK-200001 Oregon ELAP DW ENV Reciprocity (NELA

PENNSYLVANIA EP-LAB-16 Department of Environmental Protection DW 02/01/04 On-Site (WS)

SOUTH CAROLINA 79003 Department of Health and Environmental Control HW,ENV 09124/03 Reciprocity (OK)

TENNESSEE 02929 Department of Health DW,UST 02121105 Reciprocity (OK)

UTAH SWLOI Department of Health ENV,HW 06/30/04 Reciprocity (NELAC)

~ASHINGTON N/A Department of Health UST,DW 09/05/03 Reciprocity (COE)

VIRGINIA Department of General Services DW 06/30/04 Reciprocity (OK)

* Certificates and certified parameter listings can be found in the GP-Series SOPS, QA Department, and/or
Marketing Certification Records.
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16.0 DOCUMENT CONTROL AND STORAGE

Detailed instructions and guidelines for the preparation, review, approval and distribution control.
ofdocuments affecting the quality and consistency of the work performed by SWLO/AATS are
found in SOP, SWL-GA-10l, "Preparation, Review, Revision and Control ofProcedural
Documents". Written documents are prepared and approved for all activities affecting the
quality and consistency of work performed by SWLO/AATS. Activities include, and are not
limited to, receipt, handling, preparation and analysis of samples; use and maintenance of
standards; calibration and performance checks ofmeasurement equipment; reduction, evaluation
and reporting ofdata; the archival and retrieval of raw data, supporting documentation and
electronic media generated during analysis; general laboratory practices which support these
activities. In addition, procedures are written which conform to government regulations
affecting worker health and safety, hazardous waste management, and radiation protection.
These procedures are governed by the same controls as those affecting quality of work.

The policies ana practices for the archival and retrieval of raw data are detailed in SOP, SWL
GA-106, "Archival and Retrieval of Sample Documentation". Policies and practices for
electronic media are found in SOP, SWL-GA-I02, "Information Systems Quality Assurance
Plan". All systems are designed so that data, records, and documents can be stored and retrieved
ten years after the date of generation.

In the case that the laboratory is sold, the purchasing company would be interested in being
assigned existing contracts and maintaining existing certifications. It would be a condition of
sale that all contract requirements, including storage and archiving ofdata, would be assigned to
the new corpora.~on. •

In the event of the laboratory being forced to close, the likelihood of long-term storage of
archived data'would be remote. The plan would be to review the current archived records ofdata
and contact those clients with existing data and give them a 60-day time period to either have the
data shipped to them or have the data destroyed based upon theirrequirements.

17.0 MATERIALS AND SUBCONTRACTORS

The policies, procedures and practices for the procuring and approving ofmaterials and
equipment are detailed in SOP, SWL-GA-I07, "Procurement ofMaterials and Equipment".
Policies for the verification of the quality of standards are located in each departments'

..... "Standards and Traceability" SOPs. .

17.1 Procurement and Inventory

17.1.1 Southwest Laboratory of Oklahoma, Inc. has established a system to assure that
products and services, purchased or contracted, shall meet at least the minimum
standards required. Factors such as cost, volume of work, ease ofoperation, .
inherent accuracy, expected equipment lifetime, length and condition of
warranties or service contracts, expected downtime and repair costs are
considered during the selection process. The increased usage of electronic
analytical instruments has improved the quality and quantity of data and has
increased productivity. •
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17.1.2 Control of materials (e. g. reagents, standards, solvents) and glassware used in the
analyses is maintained as part of the quality assurance program. Reagents and
solvents are analyzed prior to use to verify purity, documentation of these
analyses are maintained. Lot numbers are recorded on preparation logs to
facilitate the tracking of these items. This will correlate the analytical reagent lot
number to.specific analytical batches. All reagents are dated as they are received
and when they are opened to assure systematic use. The identity, purity, shelf
life, source, tests to be considered for quality and purity, storage and handling
procedures, and replacement dates are factors that are considered in making
purchase requisitions.

Before any purchases are made, the purchase requisition orders and requests are
checked and verified by the appropriate laboratory supervisor. The authority for
approval for such purchases is held by the laboratory supervisors and the
Laboratory Director. .

•
. "SWLO, INCA AATS, INC.
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•

17.2 Equipment Management

17.2.1 Information on performance of the equipment is obtained before a purchase
request is made. Service availability for installation specification and verification
is considered in purchase negotiation. When the instrument/equipment is
installed, an internal calibration is made on the instrument to meet manufacturers'
and Reference Methods' specifications. Calibration checks are done by using
analytical reference standards for qualitative and quantitative checks to verify
instrument performance during the sample run. Routine preventive maintenance
of the instruments or equipment.is made on a regular basis. Section 8.0 discusses
prevep.tive maintenance employed by the different laboratory sections to ensure
instrument/equipment working conditions.

17.3 Supplies Management

17.3.1 Materials, reagents, solvents and gases are carefully selected to meet
specifications as prescribed by the method of analyses. Each new supply of these
items is verified for perfomiance capability based on the required certified
assay/analysis of chemicals and freedom from impurities that would interfere with
the analysis. Background levels are measured to check the degree of
contamination through conformance of storage requirements according to the
manufacturer's directions and/or individual method of analysis. Solvents used for
extraction are pre-analyzed to determine impurities that might interfere with the
analytes of interest. Standards and reagents are dated, initialed and labeled with
the expiration date (ifnot manufacturer stated) upon receipt. This procedure
establishes the order of use and eliminates the possibility of exceeding shelflife.

17A Source of Standard Reagents

1704.1 Primary standards and/or stock standards are obtained from a reliable, certifiable
source and are high purity. Standards are purchased from approved commercial
vendors such as Chern Services, Fisher Scientific, Supelco, etc., for use in. all
analytical testing. Standards are protected from degradation, deterioration and
contamination based on storage requirements (e.g. polyethylene containers for
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alkali solutions, glass containers for organics and brown glass for light-sensitive
solutions: temperature storoge and segregation ofstandards based on reactivity). e
Stock and working standard solutions are prepared fresh as required by their
stability, and are checked regularly for signs ofdeterioration, (e. g. discoloration,
fonnation ofprecipitates, and changes in concentration). Standard solutions are
labeled with lot number, expiration date, preparation date and preparer.

"17.5 Glassware

. 17.5.1 Class A volumetric glassware is used by the laboratory for accurate measurements
in both inorganic and organic analysis.

Laboratory contamination is minimized through implementation of a standard
operating procedure (SOP) for glassware and labware cleaning. It is followed to
ensure the removal of all traces ofparameters of interest and contaminants that
could interfere with analysis.

17.6 Reagents, Solvents and Gases

17.6.1 Chemical Reagents aside from the primary standard reagents, solvents and"gases
are carefully selected to conform to specifications defined in the method SOP.
Selection is based on the required purity for parameters being measured,
sensitivity of the method and specificity of the detection system (e. g. AA, ICAP,
GC-ED, GC/MS). "

17.6.2 Laboratory reagents obtained from approved commercial vendors shall meet ACe
standards and are labeled indicating contents, date of receipt or preparation, and
expiration date (where appropriate). Hazardous reagents are adequately labeled
and stored segregated from the rest of the reagents to indicate type and degree of
hazard. All solvents are dated upon receipt, and again upon opening, to ensure
"first in - first out" usage. Solvent bottles are stored in a grounded flammable
liquid storage cabinet. "

17.6.3 Gases used in organic and inorganic analyses are of commercial grade or are
laboratory-supplied gases. For organic analyses, the type ofdetection (e. g. GC
EC, Hall, GC-FID, GC/MS) used affects gas quality requirement. Molecular
sieves, carrier-gas filters, and drying tubes are required on combustion gases to
improve quality. Gas cylinders are immediately replaced when the pressure falls
to 100-200 pounds per square inch (psi) to minimize detector contamination that
will affect sensitivity of the detector.

17.7 Laboratory Reagent Water

ASTM Type II water (by conductivity) is used in the laboratory for dilution, preparation
of reagent solutions and final rinsing of glassware while ASTM Type I water (by
resistivity) is used for metals analysis. It is free from interferences and other
contaminants. After passing through two ion exchange canisters and one carbon filter
canister, conductivity is monitored and recorded daily and an indicator light, which
(when out) alerts the analyst to have the tanks serviced. •
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17.8 Compressed Air .

Compressed air is employed mainly in instruments using GC oven-door control and
autosamplers. Absorption filters are installed between the outlets and the Point ofuse to

. trap oil, moisture, and other contaminants entering the compressed air transfer lines.
These lines are checked for the presence of moisture and contaminants and are replaced
as soon as moisture is detected.

• .j
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17.9 Hood System

An efficient hood system is necessary to remove the various toxic and hazardous fumes
that may be generated when using organic solvents or that may be formed during an acid
digestion step. It is also used to remove toxic gases that may be formed during atomic
absorption analysis reactions. The laboratory fume hood face velocity is regularly
checked every four months for optimum face velocity.

17.10 Electrical Services

The laboratory electrical system provides adequate and constant voltage, appropriate
grounding, and efficient lighting which is required for satisfactory lighting, proper
functioning of sensitive instruments and operation of high-current devices. A licensed
electrical contractor provides repairs and services in the event ofa power failure or
electrical problems.,

17.11 Subcontractors

In the event that subcontracted services are required, the procurement process shall be
governed by SWLO's "Small Business Contracting Plan." The plan includes a historical
list of small businesses Jlu~t have performed to specifications in the past. The plan also
includes the utilization of sources provided by the Small Business Administration (SBA).
The current plan is maintained by the laboratory's manager of the Contracts/Proposal
Department. It is the responsibility of the Contracts/Proposals Manager to write a
solicitation that if!.cludes all of the 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 is not limited to the, following:

• Any required state and/or federal agency certifications, validations, and/or proof
of the successful completion of Performance Evaluation (PE) samples and on-site
audits.

• The applicable scope of work and quality assurance objections from the Prime
Contractor'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 SWLO's Prime
Contractor (see SWL-GA-107.)

18.0 QA REPORTS TO MANAGEMENT

18.1 Quality Assurance Reports to Management

• Weekly a Quality Assurance Report is produced for Management. This report covers
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results from internal and external audits, perfonnance evaluation samples, data reviews,
training, proficiency, certification, document control, non-confonnances and corrective.
action issues. Figures 18.1 & 18.2 reexamples of the weekly quality systems reports.

18.2 Managerial Review

The laboratory management conducts a weekly review of the quality system to ensure its
continuing suitability and effectiveness and to introduce any necessary changes or
improvements in the quality system and laboratory operations. The review shall take
account of reports from QA, managerial and supervisory personnel, the outcome ofrecent
internal audits, assessments by external bodies, the results of inter-laboratory
comparisons or proficiency tests, any changes in the volume and type of work
undertaken~ feedback from clients, corrective actions and other relevant factors. More
details of this review can be found in the Standard Operating Procedure SWL-GA-142,
"Management Assessment ofthe Quality Systems."

•

•Page 80 of 102



• .I

•• -t' '.,,'0

'SWLO, INC. I AATS, INC.
Laboratory Quality Assurance Plan

Figure 18.1
Weekly Staff Meeting Report

QA DEPT.
WEEKLY STAFF-MEETING

REPORT
FOR WKJENDING 04128/2000

--~1. NO DATA REVIEWED.

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11/03

•

iiiSi~~:mB~~-:~~~~~j~~=--- - - . '~, -~Jig
. 1. TABULATING PROFICIENCIES IN S.C. FORMAT ALONG WITH NELAP CERT.

STATEMENTS.

2. TRAINING FILE REVIEW· SEVERAL MISSING ANNUAL QA PLAN TRAINING•

. ~.:"",,~--~-"...I'''' .' =,. ,. ':.,' 1t, __ ........

1. "99 CHARTS NEEDED FOR 2000 UMITS.

~~~~'i~~~~~
~'i11W - unQIlcr.J.~~'V'..Pa!!~..£L~B~

1. See Audit Issues .--i. See Attached.

~
j"' • -_.- ''''i!Im--.-~g~l&llml

. I . .- .' ;e.I;1.E'!!\!
' "'_'. .. . ~ _.:_ ..._..~IIC'~'=:.~""":S:t"...:=_· ::110:.

1. See Audit Issues

~
1. '99 unclosed CAs and Non-Conformances

~~_[t~~ld
~~~ -:._t!!!L~

1. OAP Under Revision.

_
- '.••... r

• '." J -!...
1. NO AUDITS SCHEDULED

m~cr.~-m
1B1Il_~~

1. VOA's
2. HAZWASTE - Keith
3. MIS-Rob

PLANNED FOR MAY
1. INORGANICS
2. RESPIRATORY PROTECTION PLAN
3. CONTROL CHARTS
4. ZONE BALANCE CHECKS
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Weekly Staff Meeting Report -

QA DEPT.
WEEKLY STAFF-MEETING

REPORT
FOR WKiENDING 04/28/2000

(CONTINUED)

PAGE 2

-
~• . I, '"i8
-~

1: INEL -FOLLOW-UP (GALP ISSUES)
2. KERRM-OUT
3. RMA
4. OKLA. ENV. (see Attached)- OUT
5. ARIZ. - Due June 2nd.
6. EPA
7. FLORIDA-NELAP

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11103

•

1. Smpl Ree. 
Navy Aqueous Smpl Storage

2. MIS Action Items
3. P.O.s

Initial Contact Fonns Mar1<ating
Non-Standard Requirements wI ARF & Wrksheet
Communication Foml P.O.s

Project Files to Central location P.O.s
4. SVOAs .

?71 •
-=

_ DATE RECEIVED DATE DUE

1. N.C. (42509 & 42602) '---=-04~/1-:'-:1=:::/2:==-0~00~----::0~5/-==0-:':1/:'::c20::--::0:-:::-0-
2. NELAP SOILS (42803) 04127/2000 5/17/00
3. ADDITIONAL NELAP Pes? -SEE ATTACHED

1. MAPEP

~
-i!iIi.....'"""'"·1! ~..

, II 11 lBJt;1

NONE_ .,
il . .' _ .. .

DATE RECEIVED

04/1412000

DATE DUE

1. SEVERAL SOPs SENT TO TOM JOHNSTON TETRATECH-NUS.
2. HELPED D. LEMASTERS PUT TOGETHER TRAINING DOCUMENT REGARDING

SPECIAL PROJECT REQUIREMENTS· FOR PROPOSAL

1. EXTRACTIONS HOOD $ QUOTE TO BE REC'D. •Page 82 of 102
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'QC Tracking Coversheet

Figure 18.2
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•
QC Tracking Coversheet

1. Overdue SOP's

II. Two-month SOP Outlook

III. Outdated Redbook Entries

IV. In-House PE Samples

.' , I
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Key Personnel Resumes

ROBERT HARRIS
Laboratory Director

EDUCATION: Bachelor of Science Degree, Microbiology
Oklahoma State University, 1971

PROFESSIONAL EXPERIENCE:

G-Series: SWL-GA-IOO
Rev. No.: 10.1 - 08/11/03

•

7/1/83 to Present - Southwest Laboratory of Oklahoma, Inc.
Laboratory Directors
As the Labor::ltory Director of Southwest Laboratory of Oklahoma Mr. Harris directs all aspects of
laboratory operation in the Company's facility, including scheduling and cost control, staffing, training,
customer support, and business development. He holds a B.S. in Microbiology from Oklahoma State
University and has over 15 years experience in management of commercial laboratories. Analytical
services under his direction include hazardous waste, drinking water and ground water investigation
sponsored by a wide variety of governmental and private clients including EPA (e.g.,CLP,RCRA)
Corps ofEngineers (DERA) and the Air force (OHEUHSD). .

Prior to joining SWL he managed a geochemisty laboratory for Williams Brothers Engineering which
supported major oil companies. Mr.Harris has developed supplemental methods for the analysis of
hazardous waste when there we.re no applicable ones available for specific project requirements.•.
experience in directing the operations of environmental laboratories is exemplified by success
participation in the EPA CLP, U.S. Army Corps of Engineers, and other federal and State certificatio
and accreditation programs. As an analyst Mr. Harris is experienced in the application of analytical
methods using SW846, CLP, ASTM, and Standard Methods for organic and inorganic samples.

1981 to 1983 - Williams Brothers Engineering, Tulsa, Oklahoma
Assistant Laboratory Director

1975 to 1981 - Senior Research Engineer

1971 to 1975 - Kansas City Testing Laboratory, Kansas City, Missouri
Laboratory Manager

•
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STEVE MARKHAM
Operations Manager & Inorganic Program Manager.

EDUCATION: Bachelor of Science Degree, Zoology
- Oklahoma State University, Stillwater, OK, May"1977.

Fisheries Biology
Frostburg State College, Frostburg, Maryland, 1979.

Additional Education:

Atomic Absorption Training Course, Perkin-Elmer
Class II Wastewater Treatment Operators License, Virginia (1979)
Inductively Coupled Argon Plasma Course, Perkin-Elmer
Project Officer's Training -US Environmental Protection Agency.
ICAP-61 Training Course - Thermo Jarrell Ash

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11/03

•

•

PROFESSIONAL EXPERIENCE:

• As the Operations Manager for Southwest Laboratory ofOklahoma, Mr. Markham assists the Laboratory Director in
all aspects oflaboratory operations, including scheduling, staffing, training and quality assurance.

• Mr:Markham is responsible for assuring that the laboratory has the personnel and support to deliver data of the
highest quality and integrity.

• Mr Markham has eighteen years experience in the environmental profession and twelve years ofmanagement
experience.

PROFESSIONAL EXPERIENCE:

1996 to Present - Southwest Laboratory of Oklahoma, Inc.
Operations Manager

1994 to 1996 - Gulf States Analytical, Inc., Houston, Texas
Operations Manager

7/88 to 1993 - Southwest Laboratory of Oklahoma, Inc.
Inorganic Program Manager

1986 to 1988 - Weston Corporation, Stockton, California
Inorganics Section Manager.

1985 to 1986 - U.S. Environmental Protection Agency, (Reg.III), Annapolis, Maryland
Environmental ~cientist

1983 to 1985 - Water Pollution Control, Arlington County, Virginia
Chief Chemist.

1979 to 1983 - Lapteff Associates, Woodbridge, Virginia
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JAYANT SHRINGARPURE

Laboratory Technical Director

EDUCATION: Ph.D., Organic Chemistry
Indian Institute ofTechnology, Bombay, India

Master of Science, Environmental Management
University of San Francisco

Master of Science, Organic Chemistry
Indian Institute ofTechnology, Bombay, India.

Bachelor of Science, Chemistry
Bombay University, Bombay, India

PROJECT EXAMPLES:

,
G-Series: SWL-GA-IOO
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• Project Manager for USEPA. Contract involving the rapid response (16-hour electronic data transmission) for the
analyses ofdioxins up to 100 samples per day by GCfMS.

• Program Manager for USEPA-CLP Organic Contract at SWLO.

PROFESSIONAL EXPERIENCE:

1985 to Present - Southwest Laboratory of Oklahoma, Inc.
Technical Director
Responsible for supervising the operations of the Extractions and GCfMS laboratories, includuA
troubleshooting of instrument difficulties and final data review for GCfMS. Involved in ongoing wo.
with the Research and Development laboratory conducting method developments and validation studies.
Acts as client liaison on projects i.il.volving technical difficulties.

1985 to 1992 - Organics Program Manager
Program Manager for the organic department at SWL. S.upervises work assignments, conducts method
development and method validation. Supervises the operation of extraction GC and GCIMS
Laboratory. Trains analysts on the use of instrumentation as well as trouble-shooting problems with the
instruments. Reviews data for the GefMS Laboratory.

1980 to 1985 - EAL Corporation
Supervisor - Responsible for the development of analytical methods for the analysis oforganic compounds
in the environment.

1978 to 1980 - Columbia University, New York
Research Associate - Specialized in the syntheses and purification of retinoids used against epithelial
cancer.

1976 to 1978 - Fordham University, New York
Research Associate - Investigated intramolecular imino Diels-Adler reaction for the syntheses of
idolizidine alkaloids.

1975 to 1976 -Baku! Chemicals
Senior Chemist

1969 to 1975 - Indian Institute of Technology, India
Research Chemist •Page 86 of 102
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CHUCK HOOVER
Quality Assurance Officer

EDUCATION: Bachelor ofArts Degree in Biology
Minor in Chemistry
Wichita State University, 1976

PROJECT

.. G-Series: SWL-GA-IOO
Rev. No.: 10.1-08/11/03

••

•

J

• Experience with PCB analyses on transformer oils, Hydraulic fluids, soiVsediment, waters and fish flesh.

• Experience in EPA 600 series Methodologies, both extractions and analyses.

• Experience in Trihalomethane Studies on source and drinking water supplies.

• Experience in data review of analyses performed on samples from EPA's Superfund Sites; performed in various
laboratories in the EPA's Contract Laboratory Program.

• Metal analysis using Flame/Furnace Atomic Absorption. Extraction/Clean-up ofDioxinlFurans using method 613.

PROFESSIONAL EXPERIENCE:

1987 to Present - Southwest Laboratory of Oklahoma, Inc.
QA/QC Officer

1985-1987 - Lockheed Engineering and Management Services, Las Vegas, Nevada
Technical Support Supervisor - Laboratory Performance Monitoring Section.

1983-1985- Southwest Laboratory of Oklahoma, Inc.
QA/QC Officer - Extractions Chemist - AA Operator

1982-1983 - National Analytical LaboratorieS, Tulsa, OK
Gas Chromatography/GCIMS Chemist

1980-1982 - Williams Brothers Laboratories, Tulsa, OK
Wet Chemistry Section Supervisor

1977-1980 - Wichita Water Department, Water and Waste-water Laboratory, Wichita, KS
Laboratory Technician

1976-Summer- U.S. Department of Labor Occup~tionalHealth & Safety Administration (OSHA), Kansas City, MO
Industrial Hygienist (Summer Merit)
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DIANA HOKE
Organic Program Mgr.
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•
EDUCATION: Bachelor of Arts Degree, Chemistry

Miami University, Oxford, Ohio, 1985

Additional Courses:

RTE-A Advanced Operator Course, HP Training Center, Atlanta, GA, 02/91
RTE-A Operator Course, HP Training Center, Atlanta, GA, 05/89
5970B Operator Course #18952Q, HP Trainitig Center, Naperville, IL 11/86

PROFESSIONAL EXPERIENCE:

8/92 to Present - Southwest Labor~tory of Oklahoma, Inc.
Organic Program· Manager - Responsible for day to day operations· in the Organic department.
Oversees performance for all GC and GC/MS operations including extractions, analyses, data review,
and data management. Provides technical management for organic EPA contracts. Interviews prospects
for organic personnel.

GCIMS Data Reviewer - Reviews all GC/MS semivolatile data, troubleshoots data problems. Also
perforrnsanalys~sofGC/MS semivolatiles.

11/88 to 8/92-

8/85 to 11/88 
10/87 to 11/88

3/86 to 10/87

2/86 to 3/86

8/85 to 2/86

Hayden Environmental Group, Inc.
Organics Laboratory Supervisor - Initial setUp of GC/MS system. to accommodate EPA·approvlt .
methods for analysis of volatile priority pollutants following EPA protocol. Initial setup of seco
system for semivolatile analysis. Responsible for operation and maintenance, methods developmen ,
troubleshooting instruments, and training additional operato~. Scheduling work activities of five
technicians. Operation and maintenance of GC/ECD, GC/FID, and GC/PID for· the analysis of
Pesticides/PCBs, herbicides, organic solvent identification, and .other procedures in compliance with EPA

. and NIOSH methods. Certified by OEPA for volatile organic compounds in drinking water.

Environmental Enterprises, Inc.
GCIMS Laboratory Supervisor - Training and supt:;vision of two technicians in the operation and
maintenance ofGC/MS systems. Obtained OEPA Certification for the analysis of potable water.

GCIMS Operator - Analysis of volatile and semivolatile priority pollutants.

GC Operator - Analysis ofPesticides/PCBs.

Lab Technician - Performed wet chemistry analysis. Obtained OEPA certification for analysis of
fluorides, cWorides, pH, phosphates, and alkalinity.

•
Page 88 of 102



__~_,",-"-,A_l?PendixA-6
Personnel Experience•

'SWLO, INC./ AATS, INC.
Laboratory Quality Assurance Plail

I
G-Series: SWL-GA-IOO

Rev. No.: 10.1 - 08111/03

•

DESMOND FOSTER
Extractions Laboratory ~upervisor

EDUCATION: Tulsa Junior College - coursework includes Chemistry and Biology
Open Bible Institute, Trinidad - one year general coursework
Art Diploma - London University, London England
Basic Lab Skills Diploma - Hess Oil, U.S. Virgin Islands
Diploma - Trinidad High School (1964) .

PR.OFESSIONAL EXPERIENCE:

1981'to Present - Southwest Laboratory of Oklahoma, Inc.
1988 to present - Organic Extractions Laboratory Supervisor,

Organic Extractions (12 years)
Supervision of 13 chemists in extractions of multiple matrices for organic chemical analyses. Methods
used include the U.S. EPA SW-846 3500 Series, the U.S. EPA Contract Laboratory Program (CLP)

'Organic Statement of Work (SOW 3/90 & 2/88). gxplosives, Herbicides, High Concentrations, Phenols
and TPH's. Polychlorinated dibenzo-p-dioxins/dibenzofurans (pCDD/PCDF) extractions qsing 8280 and
CLP Rapid Turnaround SOW. Multiple clean-up techniques including the Columbia Fishery (for
DioxinslFurans) and GPC (for semivolatiles and pesticides/PCBs).

Inorganics (5 years)
Wet chemistry wor~ consisted of colorimetric and titrimetric procedures of chloride, fluoride, nitrate,
nitrite, sulfates, COD, ammonia, and TKN. Other tests were pH, conductance, total dissolved solids, total
solids, total suspended solids, hardness, acidity, and TOC.

Gas Chromatography (5, yeiirs)
Natural Gas Analysis

Field 'Sampling (5 years)
Sampled soils, monitoring water wells, and lysimeters.

Stack Sampling (2 years)
Collected SOX, NOX and particulate samples.

Hazardous Waste Supervisor
Maintained records and prepared reports as per 40CFR part 262. Filled out manifests and coordinated
pick-up ofdrums by hazardous waste firms - ENSCO and APTUS. Inspected drum staging area to ensure
proper storage and labeling ofdrums.

1979 to 1981 - Hess Oil Company, St. Croix, Virgin Islands
Petroleum Analyst - Gauged and sampled tanks, ships and refinery units for crude, IP4, IP54, gasoline,
kerosene, benzene, toluene, xylene, napthas, #2 oil, #4 oil, #6 oil, etc. Laboratory tests performed were flash
point (open cup and closed cup), cloud point, pour point, freeze point, sodium chloride in crude, D86
distillation, D286 distillation, D1160 distillation, true boiling point distillation, particulates in jet fuel, fuel
system icing inhibitor, Reid Vapor Pressure, color ASTM, saybolt and Viscosities (SUS, SFS and
kip.ematic).
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MARK SMITH
Information Systems Manager

EDUCATION: Masters ofBiomedical Science Program
Major: Phannacology, 25 credit hrs.
Oral Roberts University, Tulsa, Oklahoma, 1985

Bachelor of Science, Chemistry
Minor, Computer Science --
Oral Roberts University, Tulsa, Oklahoma, 1984

PROFESSIONAL EXPERIENCE:

G-Series: SWL-GA-IOO
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9/91 to Present - Southwest Laboratory of Oklahoma, Inc.
11/96 to Present - Information Systems Manager
Direct the in-house hardware and software development computer personnel. Develop programs to
automate data reduction, reporting in CLP or CLP-like fonnat, and the transfer ofdata electronically
within the laboratory. Develop programs to generate client requested electronic data deliverables. System
administrator for the HP-UX UNIX systems.

9/91 to 11/96 - Organics Data Manager
Develop software programs and UNPC scripts to assist in the data processing for the GCIMS and GC
sections of the laboratory. Train users on data reduction software. Review Organic data packages.
System administrator for the HP-UX UNIX systems. •

9/89 to 9/91 - NET, Inc., Carrolton, Texas
GCIMS Supervisor
Responsible for the scheduling and analysis ofall samples for volatiles and semivolatiles by GCIMS.
Responsible for the operation and maintenance of four HP GCIMS systems. Duties include data reviews,
standards preparation, methods development, SOP development, writing software automation software,
employee training, and instrument operation. '

3/86 to 9/89 - Southwest Laboratory of Oklahoma, Inc.

11/88 - 9/89 - Volatile Organics Group Leader
Directed the operations of the volatiles GCIMS laboratory. Responsible for the scheduling and analysis of
samples, so that holding time deadlines, and turnaround times were met. Review data for quality and
completeness. Responsible for the maintenance of the GCIMS systems.

8/86 to 11/88 - GCIMS Chemist
Analyzed environmental samples for volatiles, semivolatiles, and dioxins in accordance with EPA CLP or
SW846 Methods.

3/86 to 8/86 - Extractions and Inorganics Chemist
Prepared extracts for GC and GCIMS analysis. Performed analysis for total organic carbon, oil and grease,
chemical oxidation demand, and ion chromatography.

•
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KERTSURFACE

Nuclear Chemistry ManagerlProject Officer,

EDUCATION: B.S. Geology, Minor in Computer Science
Stephen F. Austin University, 1987

PROFESSIONAL EXPERIENCE:

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11103

•

3/95 to Present - Southwest Laboratory of Oklahoma, Inc.
Nuclear Chemistry Manager, Radiation Safety Officer, Project Officer
Manages Radiochemistry laboratory with emphasis on instrumentation and wet chemical separations.
Oversees sample receipt screening for mixed waste samples. Responsible' for all activities including
sample flow, production, data compilation for data deliverable-s, and chemical analysis for' naturally
occurring and man-made radionuclides. Trains chemists and technicians. Maintains second-line quality
checks and turnaround time assurance in the radiochemistry laboratory and enforces all operating
procedures, as well as US Department of Energy's requirements and client~specific requirements.
Monitors control charts and sample preparation documents. Conducts technical audit tours in
radiochemistry and login/sample receiving departments.

1/95 to 3/95 - Texas A & M University
Radiochemistry Manager, Geochemical Environmental Research. Completed radiation safety training
seminars.

1990 to 1995 -, SCIENTECH, Inc.
1992 to 1995 - Radiochemistry Manager, Developed and/or adapted standard analysis procedures for
radiochemistry. Developed transuranics procedure for the chemical separation ofamericium and plutonium
with routine yields of 60 to 100 percent, respectively. Developed working standard operating procedures
for the analyses and instrumentation in the radiochemistry laboratory.

1990 to 1992 - Safety Officer, Radiochemistry Group Leader, Developed safety manual for
environmental laboratory.

1989 to 1990 - Alpha Energy Laboratories, Inc.
Radiochemist - Duties includes radiochemistry, information management, and quality control. Developed
computerized radiochemistry data reporting format under US Department of Energy's "General
Radiochemistry and Routine Analytical Services Protocol" for data package assembling and electronic
deliverables, as well as other client specific protocols.
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ANN WADE
GCIMS Operator/Group Leader

EDUCAnON: Bachelor of Science, Environmental Health
Indiaria State University; Terre Haute, Indiana, 1986

Additional Courses:

RTE-A GC/MS Operator Course, Analytical Ed. Center; Atlanta, GA, 10/90

Health & Safety SuperVisors Courses, Psara Technologies, 48 hours, 6/90

Building Inspection & Mgmt. Planning, Dniv. of lllinois at Chicago, 2/88

Sampling & Analysis of Airborne Asbestos, NIOSH, Cincinnati, OH, 7/87

PROFESSIONAL EXPERIENCE: .

G-Series: SWL-GA-IOO
Rev. No.: 10~1- 08/11/03

•

•

7/92 to Present - Southwest Laboratory of Oklahoma, Inc.
GCIMS Operator/Group Leader
Conduct organic analysis of semivolatile environmental samples using combined gas
chromatography/mass spectrometry (GC/MS) following EPNCLP protocol and previously
determined computer format. Prepare internal standards and calibration standards according to
contract specifications. Check data from runs to ensure it meets protocol requirements.
Assemble initial reports. Perform instrument maintenance to assure instrument is operating at
maximum efficiency.

11/87 to 7/92 - Hayden Environmental Group, Inc., Miamisburg, Ohio
Senior Organics Laboratory Technician

12/90 to 7/92 - GC Laboratory Group LeaderlTechnician, Equipment and instrument operation
and maintenance, training of additional operators, and GC/MS analysis. Certified by OEPA for
volatile organic compounds, insecticides and herbicides for drinking water.

5/90 to 12/90 - GC/MS Analyst, Operation, maintenance, of an RTE-A 5970 GC/MS system
for volatile and semivolatile priority pollutant anilysis and interpretation. Utilized EPA methods
and CLP QNQC protocol. Identify and evaluate health and safety hazards as Health & Safety
Coordinator. Disposal of hazardous waste as Hazardous Waste Manager.

5/88 to 5/90 - GC Operator, Analysis of PesticideslPCBs, solvent identification of industrial
hygiene samples. Sample preparation, analysis, data reduction, reporting of results, and
maintenance of instrument.

11/87 to 5/88 - Industrial Hygiene Technician, Perform contractor surveillance and asbestos
sampling at abatement sites. Asbestos analysis by polarized light microscopy.

1984 to 1987 - Internship Experience

7/87 to 9/87 - Environmental Specialist-Franklin Envir. Testing, Inc.,
3/87 to 7/87 - Environmentalist-Warren Cty. Combined Health Dist.
5/85 to 8/85 - Environmental Intern-Warren Cty. Combined Health Dist.
5/84 to 8/84 - Sanitarian Intern-Dekalb County Health Department

Internship experience included asbestos air monitoring/sampling; noise/ventilation surveys; analy~
of organics and metals; water sampling; and health inspections. ~
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Assefa, Senait
Extractions Technician
M.S. Biochemistrv 4 1 1

Bolding, Blaine
GC/MS Analyst
B.S. Bioloay 3 2 2 2

Brown, Shauna
Analyst
B.S. BioloaY , 1 1

Cannon, Autumn
Inorganic Lab Technicians
Hiah School 2 4mo 2 4mo

Crovador, Eliana
Laboratory Technician
H.S, Dioloma 1.5 1.5

Crovador, Maria
"-Extractions Technician

H.S Diploma 3 3 3
Derouen. Chris

EXlraction Technician
H.S. Dioloma 5 4 4

Ebhart, Amanda
ICP Analyst
AA Liberal Arts 2 2mo 2 2 2 2 2

Foster, Desmond Also 5 years field &slack sampling·
Organic Extractions Supv.
H~S. Diploma 21 15 2 5 19 7 6 .

Freeman, Jennifer
GC Analyst
B.S. Micro Bioloav 4 3 2 2 2 2

Gillund, Travis Also 1.5 years field sampling·
Laboratory Technician

8 3 2A.S. Chemistry 7.5 3mo

Godbold, Linda
GC/MS Analyst
A.S. Medical TechnoloQY 12 8 8 5 3 3

Harris, Robert
Laboratory Director
B.S. MicrobioloQY 26 4 3 10 15 18 2 15

Amanda Ham
Inorganic Lab Technician

? ? ? .., .., ..,, .... -n, ?

Hayes. David
RAD Chemistry Analyst
B.S. Environmental Science 2 2 2 2 2

Hoke. Diana
Organic Program Manager
BA Chemistry 14 13 6 13 3 11 2

Hoover, Chuck Also 10 yrs Project Management
QNQC Officer
BA Biology/Chemistry 22 11 2 2 5 8 7 5 4•

•

•
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Julie Howard
Inorganic Lab Technician
B.S. Biology 2 2 2 2 2 2

KariKari, Joseph
GCAnalyst
B.S. Biochemistrv 13 3 2 10 9 3 11 1 1 10

Kidd. Gary
ICP Analyst
H.S. Diploma 13 13 6 2 3 7 7

Klepperich, Debra
Laboratory Technician
High School 7 8mo

Landtroop, Bryon
GC Analyst
HiClh School Dioloma 6 2 2 2 3 2

Lynch,Ken
Inorganic Wet Chemistry

10Analyst 3 2 3
B.A. History/B.S. Chemistrv

Mar1<ham. Steve
Laboratory Manager
B.S. ZoolOQY 22 2 13 13 10 13 3

Martindale, Terry
GCChemist
B.S. Chemistrv 17 1 1 11 17 2 16 17 2 2 2

Ralph, Curt
GC/MS Analyst Trainee
B.S. Environmental Science 2 2

Rule. Jeff
Dioxin Analyst
B.S. Biochemistrv 3 2 2 2 1 2

Sein, Gideon
Inorganic Analyst
MB.ChB. Medicine 6 2 3 2 2 3 2 1 1
M.S. Bioloaical Science

Self. Melissa
Inorganic Lab Technician
GED 1 1 1

Shringarpure, Jayant
Technical Director
Ph.D. Oroanic Chemistry 20 7 18 18 18 5 5 20

Spriggs. Jason
Sample Receiving Supervisor
H. S. Diploma 2 2

Staggs, Randy
Project Officer
B.S. BiolooY 18 10 3 5 14 15 5

Surface, Kert
Nuclear Chemistry Manager
B.S. Geoloav 12 4 12 12 1 3 1 9 9

Ta.David
Analyst
B.S. Biochemistry 2 2 2 2 2
B.S. Chemical Engineering

15~
Turner, Susan

Wet Chemistry Supervisor
A.S. Chemistry 21 2 1 Also 1 1 1 I T 15
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13 2 4 10

Williamson, Janet
VOA Supervisor
M.S. Analytical Chemistry 19 3 8 6 11 3 6 6 2
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•
Details of SWLO's logbook maintenance procedures are found in the following standard operating
procedures:

Title. Document ID
Maintenance of Zone SWL-GA-128
Logbooks

Air Standard Traceability SWL-OA-I05

Volatile Standard Traceability SWL-OV-I09

Dioxin Standard Traceability SWL-OD-I09

Guide to Semivolatile SWL-OS-309
GCfMS Standard Log

Standards Receipt Traceability SWL-OP-202
And Preparation

. •Inorganic Traceability SWL-IN-104
of Standards

Air Logbook Maintenance SWL-OA-I04

Guide to Volatile GCIMS ·SWL-OV-I02
Run Log

Dioxin LOgbook Maintenance SWL-OD-I02

Semivolatile Logbook Maintenance SWL-OS-305

Extraction Sheet Review SWL-OE-I04

Digestion/Distillation Log SWL-IN-105
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Ethics Policy Letter

Southwest Laboratory of Oklahoma, Inc.

Jack Wright
President

December 8, 1995

To: All Employees

G-Series: SWL-GA-IOO
Rev. No~: 10.1 - 08/11/03

•

•

A major factor in the continuing growth and success ofSouthwest Laboratory of
Oklahoma, Inc. and its affiliated Companies (SWL) is the standard of personal and
professional integrity with which its men and women conduct themselves.

Policies and standard operating procedures have been in place for some time governing
the way in which the Company conducts its business. In addition to these policies and
standard operating procedures, the Company is adopting a Code of Business Conduct, a
written guide to assist SWL employees in understanding the principals of conduct that
must be adhered to in order to fulfill the legal, moral and ethical·obligations that each
assumes as an employee.

The Company is committed to conducting its business in accordance with the Code of
Business Conduct and established policies and standard operating procedures. All
employees are expected to conduct their 'activities in a manner that will promote the
observance of these principals and guidelines.
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Southwest Laboratory of Oklahoma, Inc. L:abontory AnalysiJ ADd Test Results

Code of Business Conduct

Introduction
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_____A_wendix C-3
Business Code of Conduct Acknowledgement

Southwest Laboratory of Oklahoma, Inc.

Code of Business Conduct

. I have received the Company's Code ofBusiness Conduct and have had an opportunity to
review the Code and ask .questions concerning the provisions ofthe Code.

I afftnn the provisions ofthe Code and agree to adhere to the principles:ofco'Iiduc<t.·and
guidelines therein. ·:-."r.,.=:::,:

As a Southwest Laboratory employee or as an employee of an affiliatedCompaI!Y•.-!-..
understand that I have a responsibility to report to managem~nt any violation.o.n!!.e.letter
or the spirit of the Code ofBusiness Conduct. ..<. -'".-

,.: -:.~:r.:..

•

•Employee Signature: _

Form

Date: _
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, Appendix C-4
Confidential Information Agreement

Confidential Information Agreement

G-Series: SWL-GA-IOO
Rev. No.: 10.1- 08/11/03

In consideration of my employment, or: the continuation of same by Southwest
Laboratory of Oklahoma, Inc. and its affiliated Companies, hereinafter colle¢ively

, referred to as the'"Company",1 hereby agree as follows;

I will not without first obtaining the Company's written consent disclose to others, or use
(except in performance of my duties for the Company), either during or after my
employment, any information or date which pertains to the Company's business or
interests and which is not freely available to persons not employed by the Company.
Upon termination of my employment I will promptly turn over to the Company all then
existing:documeots:and,copies thereof made or acquired by me during my employment
which contains any such information or data.

Confidential-information and trade secrets include; but are not limited to: customer or
c1ienflist~;'priceiists;-marketing and sales ,strategies and procedures; business plans
and systems; quality control procedures and systems; special projects and
technological research, including projects, research and reports for any government
entity or client; client's plans and processes; client's manner of operation; trade secrets
of clients; client's data; and any'other records, data, files, drawing, inventions,
discoveries, applications 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 provisions of the
confidentiality agreement will be inadequate and I hereby agree that the Company shall
be entitled, where appropriate, to specific performance and/or injunctive relief in cast:: of
any breach thereof.

This agreement is not an employment contract and does not,give any employee any
right to be retained in the service of the Company.

In witness whereof, I have executed this agreement, intending to be legally bound, this
_____ dayof , 19 _

•
Printed Name Signature
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Pace Analyti&al Services, In&

1700 West Alban}
Broken Arrow, OK 7401~

Phone: 918. 251.285l
FaX: 918.251.2591

GA~lO t

Tq¢::"'Standard Operating Procedures (SOPs) contained
/).l~rein are adopted by Pace Analytical Services.......: ...

These SOPs will be followed until superceded by
Pace Analytical Services SOPs.

•

•

Chuck Hoov r
Quality Assurance Officer
Pace Analytical Services, Inc.
Broken Arrow, Oklahoma

Ro r C. S mter
If. of Quality, Safety, Training

Pace Analytical Services, Inc.
Minneaplolis, MN 55414

Da
General Manager
Pace Analytical Services, Inc.
Lenexa, KS
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G-Series: SWL-GA-IOI

Rev. No.: 3.1 -.12/06/02

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 perfonned by Southwest Laboratory of Oklahoma,
Inc.

PURPOSE AND APPLICATION

1.1

SWLO, INC.lAATS, ~C.
Preparation, Review, Revision, and Control of Documents

1.0

1.2 Written documents shall be prepared and approved for all activities affecting the quality
. and consistency ofwork perfonned by .Southwest Laboratory of Oklahoma. Activities

will include, but are not limited to receip~ handling, preparation, and analysis of samples;
, use and maintenance of standards; calibration and performance checks ofmeasurement

equipment; reduction, evaluation, and reporting of data; the archival and retrieval ofraw
data, supporting documentation and electronic media generated during apalysis; and
general laboratory practices which support these activities. In addition, procedures·shall
be written, which confonn 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
hislher designee to compose each procedure. '

2.2 Procedures which are administrative or non-analytical ~ nature, fall under the category •
"General" procedures and shall be reviewed and approved by the SOP author (person
who prepared SOP), QAlQC Officer, Laboratory ManagerlDirector, andLaboratory
Safe,ty Officer. All other SOPs are categorized as "Technical" or analytical and shall be
reviewed and approved by the SOP author, the responsible Laboratory Program
Manager/Section Supervisor; Laboratory Safety Officer; and the QAlQC Officer.

2.3 It is the responsibility of the Document Control Officer to distribute controlled copies of
new SOPs to the departments within the effectivedate on the cover of the SOP. This
distribution will allow for training of the appropriate personnel who will implement the
SOP. The Document Control Officer will then follow up with the department head to
ensure that training documentation has been completed within the designated time frame.

2.4 It is the responsibility of the department head and/or supervisor to ensure that training and
training documentation is completed within the time frame specified for implementation
and to return the training documentation for new SOPs and/or major revisions to existing
SOPs.

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

2.6 All re-training shall occur with each major SOP revision: i.e. 1.0, 2.0, etc. SOPs
undergoing minor changes do not require re-training. •Typist LLR Page 1 of 11



'.',:".

ocedures shall be reviewed annually. Procedures not requiring any
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arked on the "Request for New, Revised, or RetiredDocumenration"
. A copy of this form documenting the review Will1?e distributed

fthe SOP.

:xisting procedures are subject to the same preparation, review, and
as new original procedures.

ocuments requiring "Retired" status must be indicated on the "Request
" or Retired Documentation", and shall be routed to the DC Officer for
istribution of retired inserts.

2.7 "Alliaborato
changes wil
form (Attac
with all cop

2.8 All revision
approval sy

2.9 All procedu
for New, Re
processing;

lent shall assign the responsibilities of Document Control to a member of 2.10 The QA De
staff, who must be proficient in the use ofMS Word, MS Excel, and its departrn<
:er. The designated individual will be responsible for the controlled Windows E
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software; Velo-Binder; Document Stamps
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uments, which are not recovered: Reference, SWL-GA-105. "Corrective Actions"

4IIt :.
rs

mofNewSOPs

plementation of a new SOP is contingent on necessity to be determined by the
: Officer, Program Manager/Section Supervisor, or Operations Man.lger, and is
n EPA or Client's specific requirements or in response to auditors findings.

When General procedures are required for an activity, the QA/QC Officer or
Laboratory Manager/Director 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.

In the case.ofboth 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 procedure. This
fonn is comprised of several sections: General SOP infonnation, New SOP

,onnalion, SOP Revision information, and Retired SOP informalion.

Page 2 oft1

3.0 EQUIPM

MS OffiCI

4.0 PRECAl.

"" Controlle.
for instru<

5.0 PROCEI

5.1 In

n
QJ
ba

5.

5.

Typist LLR



.' j 

• 

• 

SWLO, INC. I AATS, INC. - , _ 
Preparation, Review, Revision, and Contr~i ,o.t Documents 
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Typist LLR 

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

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

5.i.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 instructions, sample forms, and drawings 
necessary to properly complete the procedure. When applicable, the author shall 
also specify or reference appropriate quantitative or 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 indepen~ently 
determined results (e.g. published in SW846~ EPA 600, Standard Methods, or 

, other credible sources.) 

5.1.6 The draft document (and Reyision 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 .nwnber 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 DC Officer, the electronic file 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 DC Officer, the file can be e-mailed. 

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

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

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, QAlQC Officer, Laboratory 
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Typist UR 

Safety Officer, and/or Laboratory ManagerlDirector. At any time during 
circulation for signatures, the SOP may be returned to the DC Officer 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", to reduce the risk of misplacement. 

5.1.9 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 DC Officer with all approval signatures in place. 

5.2 Revision of Existing SOPs 

Revisions of existing SOPs are to be performed as needed, and will be determined by 
Laboratory personnel, Program Manager/Section Supervisor, or QAlQC 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 findings. 

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. 

5.2~1 The revision request form must be completed and submitted to the DC Officer. If 
no changes are required (as in the case of SOPs up for Annual Review but . 
requiring no changes), the form must be completed and specified that this was are 
"Annual Review" and that no changes were required. If changes are minor, use 
the space provided in the description portion of the form. If major changes are 
required, record as much information as possible on the form. Ifnecessary, attach 
any additional instructions or related forms to this request. 

NOTE: SOPs undergoing major revisions require that the relevant personnel undergo re
training. Major revisions are denoted as follows: 1.0, 2.0, 3.0, etc. Minor revisions are as 
follows: 1.1, 1.2, 2.1, etc. 

5.2.2 The DC Officer will process all requests in order of priority as listed on the 
"Overdue Standard Operating Procedures" report, or as specified by Department 
Supervisor, or management. 

5.2.3 Once completed the DC Officer will save the electronic file to a predetermined 
location in the QAlQC 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 

Page40f 11 



• 

• 

SWLO, INC. I AATS, INC~ G-Series: SWL-GA-IOI 
Rev. No.: 3.1-12/06/02 Preparation, Review, Revision, and Control of Documents 

5.3 

Typist LLR 

5.2.4 

circulation for signatures, the SOP may be returned to the DC Officer 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 ATIACHED" (see Attachment 1), to reduce the risk 
of misplacement. 

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

The DC Officer 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 DC Officer must mark out 
the SOP Document ID with an orange highlighter, to indicate that the SOP was 
updated and is being circulated for signatures. 

5.2.5 Once SOP is returned to the DC Officer 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 DC Officer with all approval signatures in place. 

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, QAlQC 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. 

5.3.1.1 

5.3.1.2 

The request form is then submitted to the DC Officer for processing. 

The DC Officer 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). 

5.3.2 If a procedure is still performed and is mentioned in more than one SOP, the 
supervisor may decide to retire one document and reference the other. The 
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_All new, n~l~?fevised, or retired SOPs are highlighted and then
merged, saved, printed, initialed, and stamped. .

5.4.4 The Master SOP;i's"then used t({tri~e the total required number of copies for
distribution (see Master Distribution List - SOP Series for specific quantity
information, 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 I0 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
Acknowledgement letters. This reminder shall be forwarded to all individuals remaining
on the list.

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 SOP document will be placed in the Master Copy binder
along with all the prior revision request 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, RevisionNumber, 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.

• Typist LLR

5.5

5.4.7 A quarterly audit will be performed by the Document Control Officer or quality
assurance Officer or Designee to ensure that the SOPs in the laboratory are the
latest and current revisions. Discrepancies will be noted to the QAO and will be
corrected.

Scheduled Review of Controlled Documents
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Rev. No.: 3.1-12/06/02

SWLO, INC. 1AATS, INC.
Preparation, Review, Revision, and Control of Documents

5.5.1 The DC Designee shall tpaintain the Excel workbook titled "SOP List" (see
Section 5.4.6). " '

5.5.2 Each Monday morning, aspreadsheet 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 Trac~ing 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
of Existing SOPs. . .

5.5.4 The SOPs will remain on this list until they are reviewed and/or updated and
given a new revisioQlreview date.

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

Logbook Maintenance and Control5.6

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
shall maintain all logbooks corresPonding to any G series documents. Both shall
be maintained as described below.

Typist LLR

5.6.2 Each Program Manager or Section Supervisor shall maintain a master log of each
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 oqransfer from department to the QA department for
archival/long term storage; and, initials of the responsible Manager/Supervisor or
hislher 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)~
the QA department as part of its document control procedures. •
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5.6.4 The QA department sh4L~~Dtiiin,a traceable system to ensure proper archival
and retrieval of all department logbooks as part of its "Archival-and Retrieyal of
Sample Documentation" procedure (see SWL-GA-I06 for details).

: .; I;. .. , .' • ',.

'5.6.5 The Program Manager/Section Supervisor (or hislher designee) shall be
responsible for the review ofall logbook entries and shall initial and date the
bottom of each log page upon hislher 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, arid the date~ In the case of either option, the
Program Manager/Section Supervisor shall verify that the review of all pages are
accounted for priorto transfer to the QA department for archiving.

5~6.6 See Attachment 3 for formatting instructions of Logbooks.

5.7 Forms Control

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 laborato.ry. ,

5.7.2 All \lsed forms (filled out as per it's corresponding SOP) become an important part
ofthe 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 docwnents pertinent to sample analyses are kept stored and
archived (see SWL~GA-106 "Archival and Retrieval o/Sample Documentation ") .

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

6.0 RECORDS

6.1, . The DC Officer shall maintain the following records and provide the QAlQC Officer with
a mo~thly reconciliation report'for QAlQC of its document control procedures and
.systems.

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

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

6.1.3 Distribution lists which include all controlled copies

,6.1.4 Receipt acknowledgment forms

6.1.5 Master copy of all active procedures

6.1.6 At least one copy of all retired revisions of procedures.
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Rev. No.: 3.1-12/06/02 Preparation, Review, Revision, and Control of Documents 

6.1.7 Master Logbook for "Scheduled Review of Procedures" 

6.1.8 Master record of all "Department Master Logbook Logs" e· 
6.1.9 Monthly Reconciliation Reports (approved and initialed by the QAlQC Officer or 

hislher designee). 

7.0 REFERENCES 

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

7.2 Office of Nuclear 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 

Tenninology 

Controlled Document ........... Those documents which are controlled by a system which 
limits access to creation and revision of said docwnent. 
Limits distribution of documents by assigning individual 
responsibility of each document including signed receipt o. 
current updates and destruction of replaced copies. 
Traceability of each document on the distribution list to 
individuals responsible for said documents and universal 
distribution of any and all updates to all participants. 
Examples of "controlled" docwnents are SOP's and QA 
Manual. 

Official Documents .............. Those docwnents 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 docwnents are) updated and 
distributed as the original is changed. Most Official copies 
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 fonn developed unofficially to 
assist in day to day activities individually. • 

Page 10 of 11 



j 

• 

SWLO, INC.! AATS, INC. G-Series: SWL-GA-IOI 
Rev. No.: 3.1-12/06/02 Preparation, Review, Revision, and Control of Documents 

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 

EP A ...................................... 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 

QAlQC ................................. Quality Assurance and Quality Control 

SOP ...................................... Standard Operating Procedure 

SWL ..................................... Southwest Laboratory of Oklahoma, Inc. 

SW846 .................................. Test Methods for Evaluating Solid Waste 

9.0 ATTACHMENTS 

9.1 Attaclunent 1 - Processing of SOPs 

9.2 Attaclunent 2 - Logbook Forms 

9.3 Attaclunent 3 - Formatting of Logbooks and Forms 
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ATTACHMENT 1 
Processing of SOPs 

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

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

Manual Follow-up of New IRe vised SOPs Circulated for Signatures 
Acknowledgement Letter 

Procedures Index 
Master Distribution List 

Cover Page 

Attachment 1 
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• 
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Processing of Standard Operating Procedures Attachmeot 1 

-. 1.1 Request for New, Revised, or Retired Documentation="'nv. 
SOP SWL-GA-101, REV. # 2.0 FILE 10: GA101F1.doc 

TIl 

Documentntle: ______________________________ _ 

Document No.: SWL-_._-___ Existing Rev. No. & Date _._-__ ., __ , __ 

Submitted By (ifotherthanSllpe1'llisor): Date Submitted: _____ _ 

Approved by: Date: ______ _ 
Progrom ManageriSection Supervisor 

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

Author: _________ _ 

Justification for New Procedure: 

REVISION To Existing Procedural Documents. Including Forms & Logs 

Reason for Revision: _Annual Review (_Changes '_No Changes) _Other (error found, etc.) 

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

•• Page __ Section: __ . __ ; SUbpart: __ Page __ Section: __ . __ ; Subpart: __ 

Attachment No. -Title: ---
Attachment No. -Title: ---
Required-The following must be completed if revisions are necessary. 
Description: 

RETIRED (Circle One - PROCEDURE o~ DOCUMENT) 

Circle "Procedure" if we no longer do the Method/Procedure discvssed in the SOP. 
Circle "Document" if the Method/Procedure is now included in another SOP. (Reference Other SOP's be/ow) 

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

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

Typist: LlR Page A-1-3 



Processing of Standard Operating Procedures Attachment 1 

At-t Formatting of Standard Operating Procedures 

At-t-t Nomenclature of SOP documents shall be as follows: . e. 
At-I-I-t 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-IOO 
"GP" General Projects SWL-GP-lOO 

0 Organic Series - Extractions, GC, GCIMS, Dioxin, Air 
"OG" GC SWL-OG-IOO 
"OE" Organic Extractions SWL-OE-IOO 
"OP" GC PestIPCB SWL-OP-IOO 
"OS" GCIMS Semivolatiles SWL-OS-IOO 
"OV" GC/MS Volatiles SWL-OV-IOO 
"OL" HPLC SWL-OL-IOO 
"OA" GCIMS Air SWL-OA-lOO 
"OD" GCIMS Dioxin SWL-OD-IOO 

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

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

Al-1-1-2 The index of each series (Le.; 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 ea~h series. 

Al-1-2 Header Information: Every page of each procedure shall contain the following 
information in a header: 

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

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

AI-I-2-3 Revision Number and issue date (1 ST digit major rev.: 2ND minor rev., i.e. 
Rev.: 2.1 - 12112/98) 

AI-t-2-4 Document Title 

At-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 header 
information may be altered as necessary to avoid obscuring the information presente. 
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Al-l-4 Cover Page Contents: Each procedure's cover page shall contain the laboratory name, 
the formal document Title [including Method(s)], document ID Number, Revision 
Nu.'llber and Revision Date. In addition, a signed and dated record ofrevie:w and 
approvals with all relevant document control information must be present on the cover 
page. See page A-I-17 for an example of the required cover page. 

Al-l-S 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) . 

S.O 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 information on a particular subject.) 

8.0 Defmitions 
(A glossary shall be included which defines terminology, acronyms, etc.) 

9.0 Attachments 
(Additional documents which are necessary to execute the procedure, i.e.; 

forms, 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 
and the strictest QC are used, there must be a mention of this here as well. 
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2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 

11.0 

12.0 

13.0 

Typist: LLR 

Method Summary 
(A brief d~scriptio~ of the-method.) . :., . " " 

Health and Safety. "" , . 
(A descrip~ion of ~Y:4aZar4s to the health and safety of the user with • 
specific refereric:es'~q the !aboratory's Safety SOP and Hazardous Waste 
Management ~9P) , '. 

Sampl~ Pres~rvation,. Containers, Handling & Storage 
(A des'criptionof the amoimt"of sample to be collected, the container type, 
chemical pr!!s~rV~~~o~ (i~ req~ired) and storage requirements) 

Interferences and Potential Problems 
(A des'c~iptlon ~f enviro~ental conditions, or non-targeted chemical that 
can cause'interferences which th.e user should be aware.) . 

• • --r .~. ! .:. , 

Equipment/Apparatus .. 
. (The n~es and mod~l numbers of equipment and/or instruments used in 
the procedure, hwiuding' ancillary equipment such as power supplies, data 
acquisition ~quip~ent:~d,software, recorders, etc.) 

" .",_ ... 
Reagents ' .. 
(List of ail chemical reagents used in the procedure (i.e.; cylinder gases, 
acids, soivents, sta:ndards; po'wderedreagents), and a description of 
preparatton:nietho'~~'of anY ~tock solution (i.e.; 10% nitric acid, etc.).) 

Procedure 
(Aste~'by 'step 11st ofh~w th~ actual sample collection, analytical 
procedure or techni~al activitY is· performed.) 

,.". i. ~ 

Calculations' " 
(Equations/form'ul~ for ~~culating results and associated units of • 
measurement. If 4ire~t re?d-out this should also be stated.) 

QualitY Assurance / Quality Control 
(List andfrequericy o{QAlQC samples to be collected and analyzed with 
the enviroiunentalsamples (i.e.; blanks, duplicates, spikes, and PE's). 
Acceptance crit~ria for eachQAlQC sample should be given along with 
other QAlQCactivities 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 SOP SWL-GA-114 , "Hazardous Waste 
Managemel'lt Plan~: shouldb~ included, along with any additional 
informati9n !lot inc.1ud6ct in said SOP.) 

. . .! . • • 

Method Performance ~", 

(This section shai~ "include the performance limits for LCS and MSD 
combiri:atiop~ ~,appr.oprii~.t~. Also Laboratory detection limits for most of 
the above" shall also be'inCluded. Although the data included in the 
,docume~t \viii be fru;lycun:~nt, reference shall be made to the location of 
~he cOrPputer ~iirectory for-~he most recent data available.) 

. References 
(A list of doc~ents which were consulted in the development of the SOP 
or which may pr?vjde further information on a particular subject.) • 
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14.0
.'..·;~t,~·~i;~;, ..

Definitions :'~ !;yr' '.
(A glossary sha:tfb~ included which defines terminology, acronyms, etc.)

Attachments
Attachments - Additional documents which are necessary 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 vanances from published method
references.

/
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Processing of Standard Operating Procedures

HeaderlFooter Information and Style

I
SWLO, INC. / AATS, INC.
Preparation, Review, Revision, and Control ofDocuments

Attachment 1

GA-Series: SWL-GA-10 I
Rev. No.: 1.0 - OS/24/9

o
@)

HEADER INFORMATION (EACH PAGE)

FIRST LINE
o Laboratory Name (Left Justified)

SECOND LINE
6) Title of Procedure (Left Justified)

@

o

@ Series and Procedure No. (Right Justified)

o Revision NolDate. (Right Justified)

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.

i Typist: LLR

FOOTER INFORMATION (EACH PAGE)

Page 14 of 26 I

•Page No. of Total (Right Justified) [type in Page {insert page # optionjrom
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

PARAGRAPH

CHARACTERS

Line Spacing: Select - Exactly: 12 pt

Upper and Lower Case

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.
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PROCEDURAL DOCUMENT FORMATTING SPECIFICATIONS

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

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

Adal:

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

NOTE: Use quotation marks and italics for books, SOPs, etc. For formsllogs, capitalize firSt letter of each
word in title (no italics or quotations).

Margins
Top: OS'
Bottom: OS'
Gutter: 0"

Left:
Right:

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

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•
• Major.Sections

Lines: 6pt above
Bold, All Caps

~i7"

TiUe of Document
12 pt - Regular
All Caps/Centered

All Caps
__---'---' .... size 16pt

Bold and
Centered

TABLE OF CONTENTS

1.0

,-2.0

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

RESPONSIBILITIES ..
2.1 Responsibility to Assign Author 1

r-S~ub-secti-.o-n....., 2.2 Review and Approval Authority 14---;.. '="""-......

line spacing 2.3 QA Manual Review and Approval Authority 1
at single. I
Balded No.'s ------.....

Pagination for
TOCisi,ii,iii.

..

•
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, Le.; "Request for New or Revised Procedure Form".

® Including subsections on the Table of Contents is not necessary when the SOP has few pages.
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!

PROCEDURAL DOCUMENT FORMATTING SPECIFICATIONS

EXAMPLE •
Paragraph at
10 pt space

Paragraph at
10 t s ace

Paragraph at 18
tMajor Section

5.0 PROCEDURES

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 youshouldn't
have an A". In SWL's numbering format 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 t4e 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 em'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 .

1st Level 1.0 ~ ~ ~0.5" - SECTION TITLE Hanging Indents will be same as start of tex

•

1.5" ~ 2.3" - Text' - Hanging Indent at 2.3

t_-
JNote: actual measurement is between the first and second hash m~rk after the 2.3

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~ ~ ~ ~
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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).

i
i..
~
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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 byphone (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 Yz x 11 inches. (Standard letter size).

Typist LLR
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Original is on Light Yellow Paper

SOP Progress Status Sheet

Attachment 1

•

DATEJTIME SlArus I

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

• •N.

.~..:,~.....• :

Receipt of Controlled Document Acknowledgment Letter
sOP SWL·GA-101 Rev. 2.0 Ale 10: CHidanrg.doc (For G~5eries)

. September 29, 1999

Name:
Title:
Dept:

.Chuck Hoover
QAlQC Officer
QA Department

Dear Mr. Hoover:

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

ACKNOWLEDGMENT

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

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

Procedure ID Title Rev No. Issue Date Copie5

SWL-GA-I05 Laboratory Corrective Action 1.0 09/09199
SWL-GA-lll Laboratory Safety Plan 3.3 09113199
SWL-GA-1l6 Bottle Preparations 3.2 09/22J99
SWL-GA-139 . Maintenance and Management ofthe LIMS System 1.0 09/15/99

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

Signature Date

Sincerely,
Southwest Laboratory ofOklahoma, Inc.

Levan LaRue,
QA Document Control Designee

090.9199 at 9:09 AM

•
NOTE: Actual size is 8 Yz x 11 inches. (Standard letter size).
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Processing of Standard Operating Procedures

i

DCNo...: NlA

Geueral aud AdmiDistrative Procedures Iudex, SWL-GA·IOI
SOPSWl..Q.A-IOI .... 1.0 FikID:~ cr_OA-&ria)

CCNTAOUBl DOCUMENT:
G-SERIES INDEx DO !t9L coro ""'Jt ,n

Nlme: DC 1l<sIp.. DakC<py QA ..~

lUlled co; DC Dcsipoe Del\: Copy

•
Attachment 1

Generalaad Admiuistrative Procedures Index, SWL-GA-IOI
SOP SWJ,.,..(lA..)01 ..... 2.0 Fa. I:D: INDXMS'1'L4Ic (Far QAoSCria)

caH1lIOlUD DOCUMENT:
G-SERIES~EX DO !!!!!. COPYI _

~ Am7W pha Boldillllndiafu rnaiaDs to I....

Lat Rh'bad: 02;I1:w11l11;i)3 .......

NOTE: Actual size is 8 Y2 x 11 inches. (Standard letter size).
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Processing ofStandard Operating Procedur~~ Attachment 1

..~-.~ .

•
'L l-
I· "

SOUTHWEST LABORATORY OF OKLAHOMA, INC. and

AMERICAN ANALYTICAL & TECHNICAL SERVICES, INC•.

.Standard Operating Procedure

Preparation, Review~ Revision, and
Control of Documents

Document No.: SWL-GA·101

Rev No.1 Date: Rev. No.: 3.1 -12/05/02

•
\

APPROVALS

Procedure Prepared By

Laboratory Manager or Director

Laboratory Safety Officer

Laboratory QA/QC Officer

Date

Date

Date

Date

DATES

(Effective Date Is 10 calendar days after the last signature above - QA/QC Officer)

Document Status

[ ] Controlled DC No. Issued to:________ Oate: _

[ ] Official Copy OC No.: Issued to: Oate: _

QA:_

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.

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

Typist: LLR

ATTACHMENT 2
Logbooks

Department Master Logbook Log
Laboratory Master Logbook Log

Attachmen.t 2

•

•

•Page A-2-20



.Logbooks Attachmeot 2

• ./

Department Master Logbook Log, SWLGA-IOI

SOP S'M.-GA-101. REV. 4.0 10131102 ALE 10: GA101A2adoc

GENERAL
ADMINISTRATIVE

•

•
Page 1 of 1

SOumwEST LABORATORY OF OKLUIOMA, INC
1700 Wc:s1 A1bllll}'. Broken MOW, OK. 74012. Office (918) 251·2858. Fax (918)251-2599

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

Typist: LLR PageA-2-21



Logbooks

Laboratory Master Logbook Log, SWLGA-IOI

SOP SWl·GA-101, REV. 4.0 1001102 FILE 10: GA101A2b.doc

Attachment 2

GENERAL
ADMINISTRATIVE

•

•

Key: .

RL= RUn Log
EL = Extractions Log

CC = Calibration Checks
SL =Standards Log

PL= Prep Log MSPL =Multi-standard Preparation Log
PMS =Preventative Maintenance Schedule

Southwest Laboratory of Oklahoma, Inc.
1700 WeslAibany. Broken Arrow. OK 74012. 0ffl0ll (918) 251-2858. Fax (918) 251·2599

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

•Typist LLR Page A-2-22
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i

Formatting Logbook and Forms ':'~ :~';I·'\.:!;;X~:\?' . ;"~ ,!'i?':

. ,

ATTACHMENT 3
Formatting Logbook and Forms ..

Formatting ofLogbooks and Forms
Solids Logbook (For An Example)

Fluoride Standard Batch Form (For An Example)
Specific Conductance Analysis Log (For An Example)

Typist: LLR

Attachmeat 3

Page A-3-23



Formatting Logbook and Forms

A3-1 Fonnatting ofLogbooks and Fonns

Attacbmeat 3

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 document 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 uiUque
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 ofpages.

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
IN600Al.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-S Each form shall contain at a minimum the following items on each page.

Example of Fluoride Standard Batch Form:

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

SOP revision #:

Southwest Laboratory of Oklahoma
Flue.-ride Standard Batch Form
SWL-IN-I02
IN414Fl (syntax as follows)
IN = Series
414= SOP #
F=Form
1 = order as it appears in SOP
Rev. # 2.0

•Typist LLR Page A-3-24
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'- __c-,~·

•

B C A D A-B
Dish or Dish or Cruclble Sample DIsh or Cruclble + Residue Dish or Crucible + Residue A-D Final %RK

Cnlclble' sample 10 Comments Weight Volume 1" Final 1" Final D-B Dilution Results Units %RPD

..

,

,

,

,

INORGANICS
DEPARTMENT

-l Z'<
0'0

iii· -lM"
fl:Ir

5i »n
c:
a!.
III
N·
en
iii"
())

~
x
--"
--"

5'
o.=r-
en
!"

en.-
OJ
:::::I
0-
OJa.
(1)
~
(1).,
III
N'
~

Test Code:
DatelTline In-'---'-'-

TSSITDS Logbook, Ref: SWL-IN-600
TSSfTDS Logbook (lN6OOA1.doc) SOP SWL-lN-800, Rev; 6.0 07/11(01

Method References: EPA 160.1(160.21160.3, 8M 2540812540005400 Book'IN-600-TSSTOSLog-
Date of Analysis: Time: Batch 10: .,. - . -
DateITlme Out: Temp" In: Temp. Out: Analyst's Initials"

~a
$I)

i
lJQ

t""lc
~cc
~

I:
Q.

~a
~

SOumwESTLABoRATORY OF OKLAHOMA, INc.
1700 West Albany • Broken Arrow, OK 74012. Oftice (918) 251-28S8 • FIX (918) 251·2599

."
D;

~

~
If
N
Ul

(i~-B) x 1000
TOS: Total Dissolved Solids, mgIL • - C
Where: "',. Weight of evaporating dish + residue In mg.

. B " Weight of evaporellng dIsh In mg.
C " mL of sample used

(A-B) x 1000
TSS: Total Suspended Solids, mgIL = C
Where: A " Weight of crucible dish + residue In mg.

B " Weight of crucible dish in mg
C " mL of semple used

Page 1 of1

e
n
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~
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Formatting Logbook and Forms Attacbment 3

FLUORIDE STANDARD BATCH -FORM
/

FLUORIDE STD. BATCH FORM (1N414FtDOC) SWl·IN-414, 4.0 12/21101

INORGANICS
DEPARTMENT

PAGE__ •
Analyst------ Reagmt{Stllodarm)BatdlID:_~ _

REAGENTS FO~FLUORIDE

-REAGENT

Sulfuric Acid

Silver Sulfate

Anhydrous Sodium Sulfate

SPADN.S

Zirconyl Chloride OctahYdrate

Hydrochloric.Acid

Sodium Arsenite

LOT#

.'.~. •
STANDARD PREPARATION

Stock fluoride solution ID: _

Standard fluoride solution:

lOOml (Stock fluoride solution) CI==~> 1 DOOm)- Analyst: _

NOTE: The above standard was brought to volume with DI water and has a final cone. of1.00ml:: O.010mg f1uortde

SoUTHWEST LABORATORY OF OKLAHOMA, INc.
1700 West Albany • Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599

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

Typist: LLR •Page A-3-26



5amplelD T.V. Matrix Initial Wt. Vol. Final WL Vol. Dilution Spike/Comments Absorbance Results Units %Rec.

.
:

,

..
,

.
INORGANICS

Analysis of Fluoride (SPADNS -IN130) Logbook, Ref: SWl-IN-414 DEPAIn'MENT

Analysis of Fluoride (SPADNS -IN130) Logbook (1N414A2.doc) SOP SWL.·IN-414, Rev: 4.0 12121101 Book # IN-414-S~~S-._

e
..... z'< 0'C

~ -t
r- fl:l
r- >~ uc

~
til
N'
CP
iii'
co
~
X
-Jo.
~

::j"
0
=r
(l)

~-en-Q)
:::s
0-
Q)

a
CP

iif..,
.C/l

N'
~

II
Test Code: _ Date of Analysis: _

e.

T1me: _ Batch 10: _

e\
........... '

Analyst's Inltlals:._

~a:
ICa
=lIQ
io
o
lII:"

==-
~o·

e
fjlI

."
I»

~
>I
~
.....,J

Multiply readings by any dilution factor mode to obtain final resulfsi.·

SOurBWEST LABORATORY OF OKLAHOMA, INc.

1100 West A1baoy. Broken Arrow, OK 14012. Office (918) 251·2858. Fax (918)251·2599 Page 1011

~
~
I::e
~

~...
!.I



•
Pace Analytical Servic.es, In:

1700 West Albar:
Broken Arrow, OK 7407

Phone: 918.251.285
FaX: 918.251.255

GF4-(~L...

T1l¢·'·Standard Operating Procedures (SOPs) contained
,_:<:lt~fein ·are adopted by Pace· Analytical Services.

, . " :.' ~ .

These SOPs will be followed until superceded by
Pace Analytical Services SOPs.

•

•

Chuck Hoov r
Quality Assurance Officer
Pace Analytical Services, Inc.
Broken Arrow, Oklahoma

Signature:

Ro rC. S mter
IT. of Quality, Safety, Training

Pace Analytical Services, Inc.
Minneaplolis, MN 55414

Da:
General Manager
Pace Analytical Services, Inc.
Lenexa, KS -
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Purpose 

G-Series: SWL-GA-I02 
Rev. No.: 5.0 - 03/14/03 

• 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 program is limited to those software, spreadsheets, 
macros and hardware that directly affect and manipulate reportable data. These policies and 
procedur"es 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 O-escription 

The Southwest Laboratory of Oklahoma information system is organized around a central Laboratory 
Information Management System CLIMS) 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 CQC) checking and data reporting to the client. In 
addition some manual tests require hand calculati"on 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 Access and 
SQL Server as the relation database management tools. Each department has a departmental database 
connected to the LIMS through a TCP/IP 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. This database is located in Access. 

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 ofLIMS 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, HPLC, and high Resolution GCIMS data is pulled from the 
instruments to Windows NT S~rver 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. It is reviewed, verified and approved. QC 
reports are generated and the data is downloaded to the SQL server 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 fromLIMS 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 Organic CLP diskettes, which are generated from an in-house developed " 
program - GC and GCIMS . 

6. QC management contains Windows programs for QC charts for GC/MS, GC, and ICP metals. 
Typist: Me Page 1 of 17 
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QC Reporting

Quality Control Reporting is performed in three levels •

The first level of quality control reporting is available to each analyst in the form of batch logs, run
logs, calibration curves and control charts. These reports are available to every analyst and
department supervisor for all areas of the laboratory.

The second level of quality control reporting is those quality elements contained in the custom data
reports to clients. These reports 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 department 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 two main programs used for reporting LIMS data once it has been collected and verified
within the LIMS D,istributed 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 imported from the LIMS Databases
into the in-house developed reporting 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 final 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 dataused in the final report. The
data reported and calculations performed art:· based on several reporting options. Currently the
Calibration options are not functional.

This screen is used to query or download specific
Prep QC information. From the options 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.

Figure 1 - LIMS Reporting Download Options
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Listed below are the various types/clients electronic deliverables.

CLP OLM04.2 CLP ILM03.0

CLP OLM03.2 CLP ILM04.0

ERMA IRDMIS

GISlKey 1.3,1.5,2.1 ERPIMS

IRPIMS 2.3, 3.0 Individual Client Requested Formats

G-Series: SWL-GA-1.02
Rev. No.: 5.0 - 03/14/03

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. Refer to SWL-GA-146,
"LIMS Results Entry Program", on how hand entry is performed.

Personnel Responsibilities

Reporting Structure

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

•• Southwest Laboratory of Oklahoma
Infonnation Systems Reporting Structure

(Substructure to manning chart included in the Quality Assurance Plan)

Jack Wright
President

I
Robert Harris

Laboratory Director

IHardware/Software Support SpecialistI
L.- ---J

I Chuck Hoover I
QAOfficer

'-------r---------' '-------------'I Other Department Managers I Mark Smith .
Information Systems Manager

I ProgrammerlAnalyst I LlMS Administrator

•

Information Systems Job Descriptions

Job descriptions for the following job titles for the computer department are included in Attaclunent 3.

• Information Systems Manager

• Programmer/Analyst

• LIMS Administrator

• Hardware/Software Support Specialist
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All facilities for IS computers and equipment are the same as described for the laboratory in the
Laboratory Quality Assurance Plan.

Humidity, Temperature Control

SWLO, INC. 1AATS, INC.
Information Systems Quality Assurance Program

Facilities
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•
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.

Protectio.n 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 nonnallaboratory building access
restrictions found in the Laboratory QA Plan. PCs are secure through nonnallaboratory 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

Upon system failure, the Hardware/Software Support Specialist should be notified. If after busines.
hours or on weekends, contact them at home or through their pager. If the Hardware/Software •
Support Specialist is unavailable, contact the Infonnation Systems Manager. If the Infonnation
Systems Manager is unavailable, contact the Laboratory Director.

SWLO maintains a backup NT server. This server may be used to replace any of the NT servers
should a catastrophic failure occur. The necessary data and programs will be installed from the most
recent backup of the system.

The Hardware/Software Support Specialist takes the most recent full backup of the NT servers off
site each day. If the Hardware/Software Support Specialist is absent, the Information Systems
Manager will perfonn this task.

Equipment Hardware

All PCs are 386, 486 and Pentium Intel based processors and are located throughout the lab. The
network type is and Ethernet 10BaseT using TCP/IP protocol.

SWLO has four NT servers as part of its LIMS system. These systems are described below.

SWLOI
AMD 1.3GHz Processor
256MB RAM
(4) 60GB hard drives in RAID 0+1 configuration
Exabyte Mammoth 2 Tape Drive

Usage: Main file server, primary domain controller, backup server.
Typist Me •Page 4 of 17
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SWL02
Dell 1300
(2) PIlI 750 MHz Processor
512 MB RAM ~ ..
(4) 9GB hard drives in RAID 5 configuration

G-Series: SWL-GA-I02
Rev. No.: 5.0 - 03/14/03

Usage: External lIS (Web server), Exchange server, backup domain controller, proxy server,
VPN server .

SWL03
Dell 4500
(2) PIlI 450 MHz Processor
512 MB RAM
(5) 18GB hard drives in RAID 5 configuration

Usage: File server, DHCP server, WINS server, Print server

SWL04
AMD 900 MHz Processor
512MB RAM
(4) 30GB hard drives in RAID 0+1 configuration

Usage: Internal lIS (WEB server), SQL server, Program server

•. 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 (Attachment 5.) Hardware maintenance logs are
maintained by the Hardware/Software Support Specialist for the main LIMS, Databases, and file
servers. The logs are kept in spiral notebooks in the Server Room.

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

Hardware is upgraded as deemed necessary by laboratory management 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.version, upgrade, or modification to computer systems that affect the laboratory
reporting data is performed, all outdated hardware is removed from serviCe. If the new hardware is
not compatible with the replaced hardware, the replaced hardware 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 depC;U1ments.

.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.

. ,

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

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~oftware 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 documented 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.

In House Software & Spreadsheet

Software Programming Request Forms

Completion of the Software Programming Request Form
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A request for program development or modification is communicated through use of the Software
Programming Request Form (Attachment 6). Outlined below are the fields of the form, and a
description of the Software Programming Request procedure.•
SWLO, INC. 1AATS, INC.
Information Systems Quality Assurance Program
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•

•

Name: Name of requesting individual

Date: Current date

Department: Department in which the requesting Individual is assigned

Date Needed By: The date by which the request is needed by. NOTE: ASAP will be used to request that
high priority be given in scheduling, but does not guarantee immediate attention. If you have a request
that requires immediate attention, submit the request to the Laboratory Director or Operations Manager
for their approval.

Authorization by Dept. Mgr.: If the request is completed by hand, the department manager or their
designee in case of absence, must sign the request. If the request is e-mailed, the requesting individual
should get the approval of the department manager before the e-mail is sent. A carbon copy of and e
mailed request must be sent to the department manager.

Authorization by Administration: Laboratory Director or Operations Manager are to approve all new
programs and major enhancements.

Type of request: Select one of the following: New Program, Enhancement, or Program Repair.

Explanation of Request: Give a description of the request. Multiple requests on a single form should be
avoided unless the items are directly related.

Explanation of Verification: After the programming has been completed. The form will be returned to
the requesting individual for verification. Give a description ofhow the request was verified.

Software Control Number, Program, Programmed by, and Date: To be completed by the IS dept.

Verified by: Signature of the individual who verified the request.

Pass and Date: Check the box if the verification passed. Enter the date the verification was complete..

Validated by and Date: To be completed by the QC dept.

TypiSt: Me Page 7 of 17
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•1) Complete the Software programming request form through the Explanation of Request section.
Obtain necessary authorization. .

2) Submit the request along with supporting documentation to the Information Systems Manager.
Supporting documentation includes forms or reports to be corrected or modified, screen dumps,
program error messages, etc.

3) After the programmer has completed the request, the Software Programming Request Form will be
returned to the requesting individual or department for verification.

4) The requesting individual or department will test the program to verify the objective of the request
was met. If calculations were added or changed, the verifier must compare the results against results
determined by another method. Complete the Explanation of Verification and Verified by sections
of the form.

5) If the program fails verification, return the request to the programmer with an explanation ofwhy the
program failed. The cycle of programming/verification will continue until the program passes
verification.

6) If verification passes, submit the completed form along with the verification documentation to the
QC department for validation.

7) The QC department will review the verification process and results and sign the form approving the
program for distribution.

8) The completed form and documentation is given to the LIMS Administrator for logging in the
Software Control Logbook and filing..

9) The Software Control Logbook is an Excel Spreadsheet stored in SWLOI :\Robyn\Misc\Index.xls •
(see Attachment 7 for example).
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New Program/Spreadsheet Development

• Programs

The President, Laboratory Director, and Operations Manager authorize any new programming to be
done by the IS staff, with the exception of small spreadsheet and macro programming requests from
the laboratory supervisory staff.

All 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
Quattro Pro product lines. If a spreadsheet is to be used in the reduction or reporting 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 spreadsheets are developed by someone other than computer programming personnel. The use
of any spreadsheet, or modification of existing spreadsheets, that would affect the analytical data and
reporting of the laboratory, must be documented, verified, validated and approved.

All spreadsheet are designed for ease of use. 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
dOl:umentation 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 (lD)
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
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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 0

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 Number
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.

Training

If deemed necessary by laboratory II.1anagement, user training for the new software is performed.
Training is conducted according to the ';"aboratory Training SOP.

Maintenance

Initiating a Change

•

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 performance. Whatever the reason for the modification, great care must be taken so that
the modification does not introduce new errors. The guidelines SGt forth below are meant to inhibit
the introduction of new errors into the system.

Software modifications should be initiated through the Software Programming Request form
(Attachment 6). Submit the completed form, along with any supporting documentation, to the
Information Systems Manager. Supporting documentation includes error logs, reports with incorrect.
values, diagrams of screen modifications, etc.
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If possible, modifications are made by the program's developer. If the programmer requires more.
information than supplied, the programmer is to discuss the problem with the person submitting the
request and refer to any other methods, references or documentation as appropriate.

Modifications are made on a development system and tested by the programmer. When the
change(s) are made the software is te~ted as outlined for new programs. lithe standard test datil'set
does not include data that tests the modification, the test data must be expanded.

If errors are found, a copy of the error list is to be given to the programmer. The cycle of testing and
programming corrections continues until the program is determined to be reliable and maintains data
integrity.

•
SWLO, INC. I AATS, INC.
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Modifications
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•

•

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 by the LIMS Administrator and
the modified software released for use by the laboratory.

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

Verification

All new software must be verified. Verification is performed by the individual or department
submitting the request. The verifier is responsible to design a test case that exercises the software to
its boundaries. The results are compared against results detemiined by another method (e.g. manual
calculations, results from a different program or spreadsheet, etc.). Screen, report, and file formats
are checked for correctness. The verifier must complete the Software Programming Request Form
included as Attachment 6.

If the software passes the Verification, It must then be Validated. If the software does not perform as
expected, the program must be revised and verified.

Validation

Validation of a software package is done by the QA Officer or their designee. The Validator will
review the explanation of verification and the documentation provided by the data verifier. The
Validator completes the "Validated by and date" sections of 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.

I.
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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 aSoftware Control
Logbook held by the LIMS Administrator. This logbook lists the control number, software title,
person testing, and name of programmer.

All major software systems must have user documentation. User documentation may consist of
manuals, SOPs, program "Help" screens, or Intranet pages. Intranet pages may be found through the
"Departments," "Software Documentation" options.

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 an~
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.

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 LIMS data modification 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 form 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.
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The Test Code Addition Request form (Attachment 8) docwnents the need of an addition of a test
code to the LIMS database. The forlp.is compl~J~,d 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 form (Attachment 9) documents 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, direction 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 maintained 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.

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 10 years, for future retrieval and processing of
historical data.

•

•

"~,,' ;:;:jg~i, f'~'> ~'r;~,' i ';;:!~.:'f~.

SWLO, INC./ AATS, INC. . ,j"'~,,.!:.
Information Systems Quality Assurance P~.9.gram

- G-Series: SWL-GA-I02
Rev. No.: 5.0 - 03/14/03

•

Historical software changes that should be archived are those changes that affect the calculation and
reporting of data. For programs that are not checked into the PVCS Version Manager system, these
historical software files are stored in the Progdev directory of the Computer share on the SWL03
server. The Progdev directory contains subdirectories for each computer project. If the software

'product is checked into the PVCS version Manager System, then all historical versions of the
software are maintained by the system.

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. When 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.
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SWLO, INC. 1AATS, INC.
Information Systems Quality Assurance Program

G-Series: SWL-GA-I02
Rev. No.: 5.0 - 03/14/03

Data Handling

All sample data generated by the laboratory must be recorded unaltered from the analytical 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 automatedjnstrumentatio~._

The analytical tests that require manual entry are the only processes allowed to hand enter analytical
data into the LIMSsystem, through the Results Entry Program. Usage of the Results Entry Program
is found in SOP SWLO-GA-146. 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 form 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 ofLIMS 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 software
to manage access and control, and document access and modifications to the data.

System Security

Southwest Laboratory of Oklahoma has installed uninterrupted power supplies (UPSs) on all
computers running 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 login/password security systems for 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 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 user. -
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G-Series: SWL-GA-102
Rev. No.: 5.0 - 03/14/03
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•

• ,~

, ~ ~ /

•

Virus Protection

Southwest Laboratory of Oklahoma'us~sMcAfe6 vii\iS'protection software for all computers running
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 diskor CD-ROM
IS accessed.

Southwest Laboratory of Oklahoma policy requires that all diskettes, electronically 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.

Southwest Laboratory of Oklahoma also uses Web-Shield-X for Internet virus protection.

Access

New employees get computer access by request of the department supervisors. 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.

Back-up Frequency

Automated backups' are made daily for each Windows NT server. Tapes are verified for
completeness as outlined in SWL-GA-139.

Data from acquisition systems is transferred to the main file server (SWLOl). The data backup will
be performed the next scheduled backup after the data has been transferred to the file server. In the
unlikely event that the main file server should go down, or is unavailable for more than 24 hours, data
will be rerouted and backed-up using a secondary server. If transfer of data to the secondary server is
not available, data backups will be performed on the acquisition systems.

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.
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Subcontractors are used in the computer operations for programming support.

Programmers

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

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

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

Subcontractors

G-Series: SWL-GA-102
Rev. No.: 5.0 - 03/14/03

•

Hardware Support

Sub-contractors for hardware support are not currently used.

Other Vendors

Other vendors may be used by the laboratory to assure the continuing operation of equipment that
affects the l~boratory 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 completing 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.
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SWLO, INc.! AATS, INc. "oj

Information Systems Quality Assurance Program
G-Series: SWL-GA-I02

Rev. No.: 5.0 - 03/14/03

e 'i

Responsibilities

The IS Manager is responsible forcbrrlpleting 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 complaint or 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. .

Records

e· ..'
'. -_.'

e

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 ofnot less than ten (10) years.
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SWLO, INC./ AATS, INC.
Information Systems Quality Assurance Prognm

. . ATTACHMENT 2
Report Manager·Data Flow Diagram

G-Series: SWL-GA-102
Rev. No.: 5.0 - 03/14/03

Windows Report Manager Data Flow 7/5196 •

--------

External Data Imports

CDSF Export
DOS LabMan Data

SWLOFonnat
L1MS LIMS QueryDistributed Databases Windows Program(See LIMS Diagram)

Temporary Tables . Urns Reports
Results arLIMS Query Hard Copy

I Manual Entry ~ - I

I LabMan Windows- - .. Report Project DataI

I "1•
. i.

Export Program(s)

Client Deliverables

Dashed lines indicate incomplete
program steps
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SWLO, INC./ AATS, INC.
Information Systems Quality Assurance Program

ATTACHMENT 3
Job Descriptions

Job Descriptions for the following positions follow:
• Infonnation Systems Manager

• Progranuner/Analyst

• LIMS Administrator

• Hardware/Software Support Specialist

G~Series: SWL-GA-I02
Rev. No.: 5.0 - 03/14/03

•

•
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

COMPUTER SERVICES DEPARTMENT

JOB DESCRIPTION

• "

•

POSITION TITLE
INFORMATION SYSTEMS MANAGER

POSITION SUMMARY
Develop computerized systems for managing data flow within the laboratory. Monitor and maintain computer
hardware. Evaluate new computer hardv,rare/software needs. Oversee the Computer Department'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 RESPONSIBILITIES

• "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-usercomputer system. Perfonn back-ups, keep disk drive cleaned off, and monitor
system perfonnance 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 Department consisting of subordinate professionai Programmer!Analyst
personnel. Plans and assigns work, and participates in accomplishing work as a hands-on manager. Recommends
new hires, promotions, and tt-rrninations. 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.

POSITION REQUIREMENTS
• Bachelor's Degree in Computer Science or Chemistry with a Computer Science minor, and I - 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
"C" Language Programming
UNIX Operating System
MS-DOS Operating System
FoxBase/DBase/Clipper
Hardware Installation
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.
COMPUTER SERVICES DEPARTMENT

JOB DESCRIPTION

WORKING CONDITIONS
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 ofPersonal Computers
and related computer equipment weighing approximately 30 lbs. Demonstrated ability to concentrate on detailed
material fo~ long periods oftime, and to think abstractly, independently, and creatively.

•
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SOUTHWEST LASORATORY OF OKLAHOMA, INC.

COMPUTER SERVICES DEPARTMENT

JOB DESCRIPTION

POSITION TITLE
PROGRAMMER!ANALYST"

POSITION SUMMARY
Design and develop new custom application programs as well as "Improve existing compute"r 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 RESPONSIBILITIES
• 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 ofPe problems.

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

• Perfonn 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.

POSITION REOUIREMENTS
• Bachelor's Degree in Computer Science and 1 - 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
FoxBase/DBase/Clipper
UNIX Operating System

WORKING CONDITIONS
Approximately 10% of the workday is spent standing or walking. Position may require the lifting and
transporting 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.
COMPUTER SERVICES DEPARTMENT

JOB DESCRIPTION

POSITION TITLE
LlMS Administrator

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 demonstrated ability to work effectively with networked computer systems.

MAJOR DUTIES AND RESPONSIBILITIES
• Perfonn all system backup and archive procedures and check results. Review error 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.

.,i

• . 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.

•
POSITION 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 effectiv.~lywith
detailed materials.

WORKING CONDITIONS
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 RESPONSIBILITIES
• Purchase, install, replace, and repair all personal computer and network server hardware.

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

• Provide hardware. Support ethernet 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 sy~tem support including phone system hardware components and the phone mail
system.

• ' Perform other duties as assigned.

SUPERVISION EXERCISED
None.

SUPERVISION RECEIVED
Supervision guided by ins~ructions and established practices and procedures.

POSITION 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 CONDITIONS
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 Ibs. Must have the ability to concentrate on
detailed material for long periods oftime and to think abstractly, independently and creatively.
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SWLO, INC~ I AATS, INC.
Information Systems Quality Assurance Program

ATTACHMENT 4
Equipment Location Transfer Documentation

G;Series: SWL-GA-I02
Rev. No.: 5.0 - 03/14/03
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ACCOU NTINC
DEPARTMENl

SWL

LOCATION
DOC:UMEN.TATION

EQUIPMENT
TRANSF·ER

• I

'.J)
•. , PLEASE FILL ~~ ONE FORM PER ITEM OF EQUIPMENT

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 ofequipmcm on hand iri each department at each

location. Return complet"ed form to Accounting Department. Broken Arrow location. Thank you.

MODEL NO: ~ _ SERIAL 0/0: -------------

VENDOR: _ DATE OF PURCHASE:--------

INVENTORY CONTROL NO.(lI<;=): _ APPROXIMATE VALUE AT TIME
OF TRANSFER (IF IG-iOWN):

DESCRIPTION; ~ _

.......... ~ ~ .

•
ORIGINAL LOCATlON: _

NEW LOCATION: _

DEPARTMENT: ~ _

DEPARTMENT: _

DATE TRANSFERRED: --'--__

.................... ~ .
NAME OF EMPL.OYEE(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: _

•

~ACCOUNTING DEPARTMENT VERIFICATION·· ~·::.{~~iy;~~~;~r·:~~·~,'t~·;:~'q'f.!j_

:.~~:.. ~':~p::;:·.;:~1~·~··-~Z.:::;¥7¢·;::~;}::;~~'~';:'.~, 'r~. )~~-e~:1.'~:·.. ·•.·~~~· .:.;~';.j;: :.~~: : :.~~.

EQUIPMENT RECEIVED AT NEW LOCATION OR DEPARTMENT?:

I "" I~[~·J::i;,iEE~,..,~···.&m~,·~".~.:+"~B~:-:·~(~~.:;·~; ...~····~·~.·~·.;!'·EmJm~mi~rali:~~· ~.~.-~:'''I''~••~.. 5i~·~~4~;'~'~E"·"'~-E~·~...~,·~·~~-ifj••ED~
VERIFIED BY: -,-- _

SWl • AATS • AlAS
1700 WeST ALBANY· BROKEN ARROW, OK 74012 • OFFICE (918) 251·2858 • FAX (918) 251-2599

[AC012-Q492-01]



SWLO, INC. 1AATS, INC.
Information Systems Quality Assurance Program

ATTACHMENT 5
Computer Service Request Form

G-Series: SWL-GA-I02
Rev. No.: 5.0 - 03/14/03
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•
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Computer Service Request (102-Att8.doc) SWL SOP Rev. # 2.0 Verified: Book #GA-102-Att8. ----
COMPUTER SERVICE REQUEST

To be completed by the Requesting Individual

COMPUTER SERVICE~

DEPARTMENT

DEPARTMENT:
IDATE: I

••••

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

DATE NEEDED BY:

AUTHORIZATION BY DEPT. MGR.: DATE:

* AUTHORIZATION BY ADMINISTRATION: DATE:

To be completed by the computer department

EST. REQUIRED HOURS:

BY:

PROJECT COMPLETED:

EST. COMPLETION DATE:

DATE:

•
[,--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



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

ATTACHMENT 6
Software Programming Request Form

G-Series: SWL-GA-I02
Rev. No.: 5.0 - 03/14/03
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•
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SOFTWARE PROGRAMMING REQUEST FORM ~=TION
Software Programming Request Form (102-Att9.doc) SWL SOP Rev. # .-1:.Q. Book #GA-I02-Att9 DEPARlMENT

') TN To be Completed by the Requesting Individual
(Submit initial request along with supporting documentation to the Information Systems Manager. When request is completed,
have QC Dept. validate, then submit with verification documentation to the LlMS Administrator.)

Name: Date:

Department: Date Needed by:

Authorization by Dept. Manager: Date:

*Authorization by Administration: Date:
* Needed only for new program, major enhancement, or immediate attention.

New Program 0
Explanation of Request:

Enhancement 0 Program Repair 0

. '.• /

Explanation of Verification:

Software Control Number: IProgram:

Programmed by: Date:

.Verified by: I Pass: 0 Date:

Validated by: Date:

••••
SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599



SWLO, INC. 1AATS, INC.
._- Information Systems Quality Assurance Program

ATTACHMENT 7
Software Control Logbook Form

G-Series: SWL-GA-I02
Rev. No.: 5.0 - 03/14/03
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•

•Page A-7-1 of2



TJAET1
TJAET2
TJA61E

ILCSW

ILCSS
IMSDW
IMSDS
IDPU
FLCSW
FLCSS
FMSDW
FMSDS
FDUP
TLCSW
TMSDW
ALCSW
ALCSSS
AMSDW
AMSDS
ADUP
GWCOND\PH

GSCOND\PH
GLCSW
GLCSS
GMSDW
GMSDS
GDUPW
GDUPS
TRACELCW
TRACELCS
TRACEMSDW

TRACEMSDS

TRACEDUP

•

•

IN100/07-09-97

IN101/09-11·g7

IN102109-11-97
IN102*

·IN1 03/07-11-97

IN1 04/07-11-97

IN105/07-11-97

IN106/07-11-97

IN107/07-11-97

IN10S/07-11-97

IN1 Q9/07~11-97

IN11 0/07-11-97

IN111/07-11-97
IN112/07-11~97

IN113/07-11-97

IN114/07-11-97

IN115/07-11-97

IN116107-11-97

IN117107-11-97

IN11S-07-11-97

IN119/07-11-97

IN120/07-11-97

IN121/07-11-97

IN122/07-11-97

IN123/07-11-97
IN124/07-11-97
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Information Systems Quality Assurance Program
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Test Code Addition or Modification Request Form •
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TEST CODE:

TEST 'NAME:

ABBREVIATED NAME: METHOD:

PRICE FOR: Soil: Water: Other:

REQUIRES EXTRACTION? 0 (YIN) HOLDING TIME: Soil Water

REPORTABLE? 0 (YIN) % MOISTURE? D (YIN) ..

Book #GA-I02-Attll

Test Code Addition or Modification Request Form
. '

Computer Service Request (102-Attll.doc) SWL SOP Rev. # --.!J- Verified:

PARAMETERS

COMPUTER
SERVICE
DEPARTMENT

·,,)

.'

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 (918) 251-2858. Fax (918) 251-2599



SWLO, INC. 1AATS, INC.
Information Systems Quality Assurance Program

ATTACHMENT 9
Database Modification Request Form

G-Series: SWL-GA-I02
Rev. No.: 5.0 - 03/14/03

•

•

•Page A-9-1 of 2



REQUEST FORM

DATABASE MODIFICATION

e)~
Computer Service Request (102-AtlI2.doc) SWL SOP Rev. # -l:Q..- Verified: _ Book #GA-l02-Att12

DATE:

DESCRIPTION:

e-·_·

COMPUTER SERVICE~

DEPARTMENT

REASON: Logging Error 0 Other 0
Data Entry Error 0

Client Request 0

REQUESTED BY: DEPARTMENT:

APPROVED BY: TITLE:

COMPLETED BY: DATE:

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.
Personnel Training

• 1.0 PURPOSE AND APPLICATION

G-Series: SWL-GA-I04
Rev. No.: 8.0 - 09/05/03

1.1 The purpose of this procedure is to standardize and fonnalize the training and
qualification program for 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 laboratory 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

2.2

2.3

2.4

2.5

2.6

2.7

Typist Me

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

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

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

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

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

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 Assuran,ce Officer or ,hislher designee.

Page 1 of 16



SWLO, INC. / AATS, INC.
Personnel Training

G-Series: SWL-GA-I04
Rev. No.: 8.0 - 09/05/03

5.1.1.2

5.1.1.1

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
competeritly 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 Traming shall consist of a combination of formal sessions and on-the-job training.

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-!41.

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 "General Quality Assurance and Safety Training for New Employees
and Temporary Employees", form GA104AI , (Attachment 1). The
responsible authority as listed in Section 2.0 shall record satisfactory
completion of this part of training.

5.1.2.2 Trainee rev.iew and understanding of relevant Standard Operating
Procedures shall be documented in form GA104A2 "Document Review
and Understanding", (Attachment 6).

•
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SWLO, INC./ AATS, INC.
Personnel Training

G-Series: SWL-GA-I04
Rev. No.: 8.0 - 09/05/03

'.

•

•

/

5.1.2.3 Initial proficiency certification and recertification shall be documented
on a Proficiency S~ary Form (Attachment 7) and form GAI04A3
"Demonstration of Capability," (Attachment 8).

5.2 New Employees

5.2.1 All new laboratory 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 form GA104Al "General Quality Assurance and Safety Training for New
Employees and/or Temporary Workers (Attachment 1). Included in this general
training is ethics briefings, after which employees are asked to sign a "Code of
Business Conduct" (Attachmeht 2) and a "Confidentiality Agreement"
(Attachment 3).

5.2.2 Supervisors of new employees and those transferred from a different job function
are required to fill out a "New Employee Training Plan" GA104A7 (see
Attachment 5). The training plan 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 traiIiing, the employee
will be assigned;;to an apprenticeship with a qualified chemist. After receiving on
the-job training the employee will sign form GAl 04A2, "Document Review and
Understanding," (see Attachment 6) 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 chemist. 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 fIled'in
individual training files with a IDC Certification Summary and Statement (see
Attachments 7 and 8).

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

Typist Me Page 3 0(16



•
G-Series: SWL-GA-I04

Rev. No.: 8.0 - 09/05/03

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! &/or analyze at least four consecutive Laboratory Control
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 measurements from the four LCS aliquots are compared to method or
laboratory (blue book) in~hotise limits to determine acceptable performance.

5.3

SWLO, INC.! AATS, INC.
Personnel Training

;

5.3.2 If unacceptable results are obtained, repeat the test for all parameters that failed to
meet criteria. For full list spikes (e.g. 8260/8270) where 10% of the compounds
are allowed out for LCS the same criteria applies for the IDe.

5.3.3 Once the Department Supervisor or Group Leader deems the employee trained in
their task they will notify complete a IDC summary and submitit (along with the
raw data) to the QA Department which then completes the NELAP IDC
Certification Statement for inclusion into tl:J.e 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 aNIST 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 th.a
employee. Based on the results of the PTS the following will occur: •

5.3.4.1 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.

5.3.4.2 If the results of the PTS, or selected analytes from a multi-analyte list,
are unacceptable the QA Manager will submit a corrective action
form 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 Initial 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 py demonstration of technical understanding of the task
to the Supervisor. . . . •

Typist Me Page 4 of 16



5.4.2 Once the Supervisor deems the employee proficient they will notify the QA
Manager in,.writi,ng, who will th~n place a IDC Certificate Statement in the
employees ir~ning file. - .,• i

SWLO, INC.! AATS, INC. ---
Personnel Training

G-Series: SWL-GA-I04
Rev. No.: 8.0 - 09/05/03

•

• Typist Me

5.5 Retraining

5.5.1 All technical staff shall be required to attend a training refresher session in the -
-areas ofChemical Health and Safety, and Quality Assurance and Ethics. Ongoing

technical training will be the responsibility of the department supervisors to
ensure employees receive the necessary training to perform their tasks properly.

5.5.2 Personnel shall be re-certified annually in the tasks for which they have been
qualified. Recertification shall be documented on the employee's Proficiency
Certification 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-certification must be within the controllirnits supplied.

5.5.3 The Department 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
certification approval, and assign the certification expiration date. The
certification eXIJiration date shall be one year from the initial certification.

, : ,.' .

5.6.3 The supervisor shall document the Recertification of employees on or before the
certification expiration-date. One year from the Recertification 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-certified (having an expired
certification) will be issued a stop work order until the re-certification
documentation is completed by his/her supervisor.

5.7 .Training File Audits

5.7.1 Quarterly Training File Audits will be performed to ensure that employee training
records are being maintained (See SWL-GA-I08, Performance and System Audits
for more details).
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SWLO, INC. / AATS, INC.
Personnel Training

6.0 RECORDS

G-Series:.SWL-GA-I04
Rev. No.: 8.0 - 09/05/03

6.1 Form GA104Al "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 "Code of Business Conduct" adherence agreement shall be retained in the personnel
-records section of the QA file as a permanent record (see Attachment 2).

6.3 "Confidential Information Agreement" shall be retained in the personnel records section
ofthe QA file as a permanent record (see Attachment 3).

6.4 "New Employee Training Plan" (see Attachment 5).

6.5 Form GA104A2 "Document Review and Understanding" will be retained in the
personnel records section of the QA file as a permanent record (see Attachment 6).

6.6 Initial Demonstration of Accuracy and Precision (IDAP - see Attachment 7).

6.7 Form GA104A3 "IDC Certification Statement" shall be retained in the personnel records
section of the QA file as a permanent record (see Attachment 8).

7.1

7.0 REFERENCES

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

7.2 National Environmental LaboratoryAccreditation Conference, "Quality Systems",
Appendix C, July 1, 1999:

8.0 DEFINITIONS

•
Terminology

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

IDC: 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 •
Contt:0ls to meet the required level of quality.

Typist: Me Page 6 of 16



SOPs: (Standard Operating Procedures). Written documents which details
the me,thod of an operation, aI).alysis, or action whose techniques and

, .

procedures are thoroughly prescribed and which is accepted as the
method for performing.certain routine or repetitive tasks.•

SWLO, INC./ AATS, INC.
Personnel Training

, .;: ;.. , ~, "".', .;. ~"""

~~,?:J '
, . ~::~~ . G-Series: SWL-GA-I04

Rev. No.: 8.0 - 09/05/03

•

•

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

9.0 ATTACHMENTS

Attachment 1: General Quality Assurance and Safety Training for New Employees and/or
Temporary Workers.

Attachment 2: Code of Business Conduct.

Attachment 3: Confidential Information Agreement.

Attachment 4: Sample of Laboratory Job Description.

Attachment 5: New Employee Training Plan.

Attachment 6: Document Review and Understanding.

Attachment 7: Initial Demonstration of Accuracy and Precision (IDAP)

Attachment 8: Certification Statement (IDe)

Attachment 9: Supervisory Approval Memo
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SWLO, INC. 1AATS, INC.
Personnel Training

ATTACHMENT 1

G-Series: SWL-GA-I04
Rev. No.: 8.0 - 09/05/03

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

•

• '
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GENERAL QUALITY ASSURANC'E AND SAFETY TRAINING FOR

NEW EMPLOYEES A~D/oR TEMPORARY WORKERS, SWL-GA-104

•
• '

Personnel Training Form (GA104A1) SOP Rev. # 8.0 09/05/03

Trainee: --..,...--------------- Employment Date: _

I certify by my signatures below that I have received the orientation indicated.

1) Introduction to Southwest Laboratory Date: _

2) Quality Ass!1rance: QA Manual, Rev. No.: _._ -_/_/_ Date: _

•

Trainer:------------

Trainer: _

Trainee Signature: _

Trainee Signature: _

3) Safety: Laboratory Safety Plan, Rev. No.:_._ -_/_/_ Date: ~__

A) Hazardous Materials and MSDS Orientation O
B) Emergen~y Shower and Eyewash Locations and Use 0
C) Fire Extinguisher Locations and Operation 0
D) Basic Laboratory Safety ; , 0
E) Radiation Safety 0

Trainer: ------------ Trainee Signature: _

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

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow. OK 74012. Office (918) 251-2858. Fax (918) 251-2599
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ATTACBMENT2

Code of Business Conduct

G-Series: SWL-GA-I04
Rev. No.: 8.0 - 09/05/03

•

•

•Page 9 of 16



.. -Q. )J1
• ~2:""

. .

Southlvest Laboratory of Oklahoma, Inc.

Jack Wright
President

December 8, 1995

To: All Employees

A maJor factor in the continuing growth and success of Southwest Laboratory of
Oklaho~Inc. and itS affiliated Companies (SWL) is the standard of personal and
professional integrity with which its men and women conduct themselves.

Policies and standard operating procedures have been in place for some time governing
the way in which the Company conductS its business. In addition to these policies and
standard operating procedures, the Company is adopting a Code of Business Conduct, a
written ~ide to assist SWL ~:nploye:s in understanding the principals of conduct thatmust be adhered to in oreier to fulfin the legaL moral and ethical obligations that eachassumes as an employee..

The Company is committed to conducting its business in accordance with the Code of
Business Conduct and established policies and standard operating procedures. All
employees are expected to conduct their activities in a manner that wiIl promote the
observance of these principals.and guidelines.

Jack Wright

•
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South,vest Laboratorvof Oklahoma. Inc.. '

Code of Business Conduct

Introduction

•

~. )---

--.J

.The purpose of this code is to state the principles of business ducs th~t the Company
e.'Cp~..s all employe~s to toilow. The Code goes on fimhe: to su.~e spednc guidellnes for'
conduct in simations that cie::: e:nploye~s.

,
Tnese priIlc:ples and guiciefutes are to be mic:!y aci.ie:ed to at ail times and unce: iill.
cirt:".unstances. Anyone who does not adhere to chis Code is acting outside the scope ofhis
or he: employment. Additionally, conduc:: that does not comply with the provisions of the
Code may well constitute ~ 'tiolation ofone cr u:ore cirninallaws.

The following princples and guidelines are· applicable to all employ~s of' Southwest
Labora~ory of Oklahoma i!!lci itS affiliated Companies ("Tne Comp?.'1Y"). Violations by any

. employe~ mll result in discplinary adon, including, in prope: cses, discharge from
e.'nployment.

Compliance \Vith All Laws

The Company is comrr~ned to be:ng a good corporate citizen of ail states in which it does
busm.es.s. Because of this commitment. it is the policy of the Company to comply in all
resoectS with all laws ami reZ'.l1ations that are 2.cclicable to its b'.!siness at all eove:ument. . - .. -
leve!.s in the United Stc.tes. .

. The laws and regulations oithe Si:atesin whic:' the Company does business and t!:: laws
and regulations of the Uni[~ States form the framework around which the Company's
operations are built. To comply in all respectS with both the spirit and the letter of those
laws will best serve the interests of'the Company and its ~ployees.

Ethical business conduct should normally exist at a level well abo~e any minimum r~uired
by law. The Company e:tpe:"'-s its employees to deal fairly with all persons with whom ~e
Company does busin~s ~Ld to maintain the Compacts reputation for integrity in all I[S

business dealings.

Employees should make the Company's legzl complianc~ poliC"1 laJown to all agents and
contnaors of the Company and inform such persons that the Company e."'Cpcasthem
likewise to adhere to this policy.

•

•
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•. :2] Labor:ltorv Analvsis And Test Results. . . ,

It is the policy of the Company ·to produce accurate analyticti test results. It is the
r~onsibility of all empioyees Co promptly report. any infonnation regarding improper
performance of analytical testing or misreprese.'ltation of analytid data.

E:camples of improper pe:formance of analyriCJ1 testing or nllsre;Jresenration of anaiytid
data include:

•

1. 2.ite:ing any analytic!! inscrumem, computer or dock;
2. altering the contents of any logbook or data sheet;
3. falsifying analyst identitY;
4. preparation of data packages that do not faithfully reflect ac:ual analyt:cal data in

10gbooks or data sheets;
5. calibration t~hniques Jt variance with contract requirements, SOP's, industry

standards or regulations;
6. any misrepresentation of data or eventS as they actU..illy ocCUr in the course of data.

gene:<ltion, review or reporting;
7. any ocher improper activity that could result in improper. performance of analytical

testing or· misrepresemation of anaiytic~data.

Any ernploy~ having knowledge of any act or circumstancl: that is prohibited by this
policy shall immediately report the matter to a me.-noer of the Company's management.

Conflict Of Interes~

All e:nployees of the Company have a primary business responsibilill to che Company andare e:oqleeted to avoid any activiry that may inrerfere, or have the appearance of interfering
with the performance ofthisrespons;bility.

The following will serve as a guide to the circumstances or types of ac-.ivities that could
cause conflicts and therefore should be fuUy reponed to the Company.

1. Disclosure or use by any employee of information thai is confidential, proprietarY orprivileged for the benefit or gain of the employee or any other person. It is the policy
of the Company to require employees to sign a.written agreement prohibiting
unauthori%ed disclosure of conndenrlal information and misappropriation of the
Company's inteUeaual prope:'tj'. .

•
( .)
.' J
''",-,,'

2. Ownership by an employee or a close relative· or associate of a two perce~t or moretinaD.cial intc.'"est in any enterprise that does business with or is a compeutor of the
Company.

2
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j. - P!I'ricipation in any outside ac:vity that C::lmpe~es direc:iy or inciireC"Jy ..vim the
Company or that intene:"~s or has the app~ce of inte:r""eri:lg with the pe:icrmanc:
of the employees duties to the Company.

4. Semce as a direCtor, consultant or employee of an enterprise that conciuC"..s or se~ks

.:. to conciua business w1rhthe Company.

5. Acce?t211ce by an empioyee or a dose reizrive oran assoc:L!e of gTl.S of a size that
may te:ld to iru1tienc:e busiriess decisions or compromise independent judgment. This

-includes loans, exc:ssive e:uerrainment, or other favors from any individual, eme.1'rise
or organizationtbat does, or is seeking to do business with, or is a competitor of the

- -

Company.

Failure by an employee to c~e and desist any activity ~at, in the opinion of management,
results in a conflic:t ofime:es'l., may result in discharge from employme:tt.

Proper Recording Of Funds, Assets, Receipts and Disbursements

All funds, assets, rece:pts and disburseme:1tS of the Company shall be properiy recorded
on the books of the Company, To assure that this policy is'implemenred, it is specifically
understood thar: -

1. No funds or accounts snail be established or maintained for purposes that are not fully
and accurately refie-=:ed on the books and re:.ords of the Company,

2. No funds or other assets shall be received or disbursed without being fully and
accurately reflec::ed on the books and records ofthe Company.

3. No false, fictitious or inte:ltion~ily misle~riing entries shall be macie on the books or
records of the Company and no false or rnisle~ciing rep0r!s pe:-raining to the Company
ot" its operations shall be issued.

Environmental And Safety Policy

The Company has long been committed to the goal of safe, efficient and environmentally
sound business practices and operations and has been supportive of endea.vors aimed at
preserving our environmental heritage. The Company is committed to complying with all
applicable laws and regulations relating to protection of the environment and the
maintenance of a sa.fe workplace. These Jaws and regulations are diverse and far reaching

-and any violation of them can produce severe consequences not only for the Company but
for each employee involved in the violation.

The Company endeavors to maintain a Safe workplac~ for the safety of its employees.,
CUStome.ros and the general public. E~ch employee is required to use such safety e~pment
as may be required by law, regulation or" Company policy. Employees are also required to

J

•

•

•
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use all r~on2.i:lle e:!or~ to _tam the work: ue:t in such condition as, will not pose a
safety hazmi for themsetves or others. E:nployeo..s are encouraged to ide:ttiiY ways to
improve safety and to bring the: to the atte~tion of theu- Supe:-visors.

Human Resources

Toe' Comoanv r~o~.iz:s th2.t its ~~test a.sse~ is its human resources and r~ the. - - -
proper utilization and deve!opment of this asset is the ke:t to continued success. The
Company intends to ope:-zte under sound personnel policies and to apply' an equitable
standard of fair treatme."lt to all its e:n~loye:s.

In order to fully uriiize these human resources, it is the Companys practiee to:

1, Se!ect,and place employees based on their qualific~tions ana without discrimination in
temlS of race, eoior, religion, national origin, sex, age or disability.

Provide a h~thfui and safe work environmenfiri whie~ seli'-deve!o~me!:t and the
broadening or skills are encouraged, fre; from intimidating conduct.

3. E:Icourage and faditzte promotion and tr..nsier from within the Company v.:henever
possible. ,

4. E.'lcourage employees to e.'Cpress fre:!v their id~ and suggestions concerning the
Company, its operations and activities.

Violations

Any employee who becomes' awar~ of any conduct he or she beiieves violates the letter or
sp4it 'of this Code shouid report this condition to his or her supervisor, or to the Director
oCHuman Resources, ono any me:nber ofmanalle:nem of the Comoanv.. - .. ..-,



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, DC 20460

September 5, 2001
•

THE rNSPEcrOR GENERAL

Open letter to the environmental analytical laboratory community:

This letter is intended to draw your attention to issues of misconduct or unethical practices
in analytical laboratories, related to inappropriate manipulation of laboratory data, that may also
constitute laboratory fraud.

The EPA Office of Inspector General (EPA-OtG) has seen an increase in the number of
allegations that environmental laboratories inappropriately manipulate laboratory data. This has
been defined by my Office as: "The intentional falsification of analytical and quality assurance
results." The falsification of environmental data undermines the ability of federal, state,. tribal, and
local governments, and the regulated community, to make environmental decisions necessary to
protect the health and safety of the general public.

In a continuing effort to deter these practices, the EPA-OIG is working closely with
EPA's Criminal Investigations Division, other federal investigative organizations, and the
Department of Justice to investigate and, as appropriate, prosecute all allegations of laboratory
fraud. These efforts to date have resulted in substantial fines, penalties, incarcerations, federal
suspension and debarment actions, and laboratory closures.

Of particular concern is the fraudulent practice of using improper manual integrations by
chromatographic analysts to falsify test results in initial calibrations, continuing calibrations, and
surrogate recoveries, to make the control samples appear to meet quality control requirements.
The routine practice of laboratory management spot checking a percentage of manual integrations
performed in your laboratories would send a strong message to your laboratory staff that you are
committed to ensuring that they follow proper laboratory procedures, identify improprieties, and
correct them immediately. All too often, EPA-OIG's laboratory fraud investigations involve
significant data manipulations conducted by multiple analysts using many analytical methods over
several years. These investigations can raise questionS about the reliability of all the data from' a
laboratory.

A laboratory's best protection against fraudulent activity is the effective implementation of
strong, proactive, and independent ethical practices and Quality Systems. The Quality System
should clearly establish and identify acceptable and unacceptable analytical practices. In addition,

•

•
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data authenticity checks.should bemcorporated into laboratory peer reviews, data verification,
and/or Quality Assurance Officer's reviews to assure product integrity and to limit liability and
exposure to "rogue analysts."

There are many factors that can contribute to misconduct: poor training, ineffective ethics
programs, shrinking markets for analytical services, and greater economic incentives for
laboratories to implement cost-cutting measures. Nevertheless, laboratory management is
responsible for maintaining effective operations. To better ensure proper conduct, management
can:

Create a corporate environment conducive to quality operations, ethical standards,
personal integrity, and accountability. This environment contributes to effective fraud
prevention beyond anything industry standards and government oversight can
accomplish.

Plan for routine "down-time" to perform instrument maintenance and repairs to meet
method quality control requirements. These efforts can be marketed as a hallmark of
quality assurance and technical ability.

• Acknowledge th~t improving quality promotes profits and an increase in business
because a reputable laboratory attracts business.

e·

e

I encourage you to evaluate y<;>ur Quality System, with particular attention to the detection
and prevention of improper laboratory activities. DIG staff are available to work with the
environmental laboratory community and other stakeholders to encourage ethical laboratory

. operations and to prevent fraud. Any inquiries or comments regarding laboratory fraud should be
directed to Emmett Dashiell, Acting Assistant Inspector General. for Investigations, at (202) 260
3404.

Sincerely,

/s/

Nikki L. Tinsley

2
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i .
Labs increasingly caught faking environmental tests ! •

. BY LARRY MARGASAK
··THE ASSOCIATED PRESS

Jan 22, 2003 i

WASHINGTON ;~~P.iivate laboratories are increasingly being caught

'falsifying: test 'resu-Its for water supplies, petroleum products,

underground tanks and soil. .....,.,.

. This hampers the government's ability to ensure America.ns are protected

by environmental laws, investigators say.

'."In recent years, what has
come to our attention is
that [nongovernment] labs
are oftentimes in 'bed with
'thepeople 'who hired 'them,
:and conspired to commit
envlronmenta~crime," said
David Uhlmann, chief of the
Justice Department's

environmental crimessectlon.

The fraud has caused millions of people to fill their cars with substandard

gasoline that may have violated clean-air standards, or t~ drink water not

;properly tested for safety, the officials told The Assoc:iatea Press. :'.

In addition, officials making
decisions at hazardous
waste cleanup sites have
relied on companies that
fraudulently tested air,
water and soU samples.

The EPA's watchdog against fraut\i, Inspector General Nikki Tinsley, said

the rise of lab fraud a disturbing tren·d.

"If it was my drinking water I'd consider it very serious," she said,

declining to identify locations affected by the ongoing Investigation.

Private laboratories test p~qucts that are regulated by anti-pollution

laws, and the results allow companies to certify that they're meeting the

requirements of environmental protection laws.

In one instance three year~· ago, investigators discovered fraudulent test

results by contrc:lct employees at the Environmental Protectioll Agency's

..la:b in Chicago.-,The head of the laboratory wa.~t.ransferred and.the

'con:tractor, Lockheed Martin, was suspendedfrj)m perfo'rming tests.

The Justice Department and Environmental Protection Agency have

prosecuted dozens of employees and laboratories the past several years

for fraudulent testing. Uhlmann, the Justice Department official, said the

prosecutions have grown but statistiC$. are not kept on lab-fraud cases.

•
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IThe growing number of cases stretch from Nevi England, where a chemist
i for municipal water made .uP test results, to Texa~, where the
govemmentrecently prosecuted the 1argest tester of underground fuel
tanks. I ,..

Officials said they aren't certain whether an increasing number of labs are
falsifying tests, or whether more are simply being caught. '

, Tinsley said there were numerous reasons for lab misconduct: poor
. training, ineffective ethics programs, shrinking markets and efforts to cut

costs.

In some Cases, the labs duped the cQmpanies that submitted samples for
testing. In other instances, the companies wer:e part of a conspiracy with
the labs, officials said. '

Sometimes the fraud includes "driveway tests," so-named because
employees generate them in their own driveways, without visitin.g the
facilities. ' .

Whatever the case, lab fraud hampers an environmental· protectl9n
system that frequently relies on voluntary compliance by companies i

backed by test results, officials said. Faked results can mislead regulators ,.
and the public into thinking they are being protected by laws when in fact;
companies are not abiding by the safeguards. .

"If we can't rely upon science ,V{ith supporting lab results, then we don't
know what's out there for the public to eat or drink or use," said J.P.
Suarez, the EPA's assistant adrilinistrator for enforcement and compliance
assurance. . \

i "When peoPle may not be getting harmed, they may be g~tting ripped
; off, ,using products that are not what they're p~ying for! And companies
:'. ;,are .p~ying for services they're riot getting/:he'said.

A recent example o'f fraudulent testing: Former environmental contractor
James Edward Adams of Inman, S.c., was sentenced to 27 months in
prison. His company, which provided testing services for underground
storage tanks, directed employees to provide false test reports to owners
and operators of petroleum tank facilities in South Carolina, North
Carolina, Florida, Georgia, Virginia and Tennessee, prosecutors said .
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South1vest Laboratory of Oklahomn. Inc." ,

Code of Business Conduct

". I have re~~ived the Companys Code ofBusiness Conduct and have had an oppornmity to
review the Code and ask questions concerning the provisions.of the Code.

I affirm the provisions of the Code and agree to adhere to the principles ofconduct and
guidelines therein.

As a Southwest LaboratOry employe~ or as an e:nploye~ of an amliated Company, I
understand that I have.a responsibility to report to manageme:lt any violation of the letteror the spirit ofme Code ofEusiness Conduct.' •

.' \

)

Employee Signature: ~--- Date: _

•
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SWLO, INC./ AATS, INC.
Personnel Training

Typist Me

ATTACHMENT 3

Confidential Information Agreement

G-Series: SWL-GA-I04
Rev. No.: 8.0 - 09/05/03

Page 10 of 16
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....' Confidential Information Agreement

In consideration of my employment. or the continuation of same by. Southwest Laboratory ofOklahoma. Inc. and its affiliated Comparues. hereinafter collectively referred to as the "Company", Ihereby agree as follows:

I will not without first obtaining the Company's written consent disclose to others, or use (except inperformance of my duties for the Company), either during or nfter my employment, any informationor data which pertains to the Company's business or interests and which is not freely available topersons not employed by the Company. Upon termination of my employment I will promptly tumover to the Company all then existing docwnents and copies thereof made or acquired by me duringmy employment which contain any such information or data.

•

Confidential information and trade secrets include, but are not limited to: customer or client lists;price lists; marketing and sales suategies and procedures; business plans and systems; qualitycontrol procedures and systems: special projects and technological research, including projects,research and reportS for any government entity or client; client's plans and processes; client's manner. of operation: trade secret's. of clients; client's data: any other records, data, files, drawing, inventions, .discoveries, applications or processes which are not freely available to persons not employed by theCompany.

I acknowledge that a remedy at law for any breach by me of any of the provisions of theconfidentiality agreement will be inadequate and I hereby agree that the 'Company shall be entitled,where appropriate, to specific penormance and/or injunctive relief in case of any breach thereof.

This agreement is not an employment contract and does not give any employee any right to beremuned in the service of the Company.
. .In witness whereof, I have executed this agreeme:lt, intending to be legally bound. this dayof· .19_____

•

/. "\.
.J

Printed Name Signature

•
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SWLO, INC./ AATS, INC.
Personnel Training

POSITION TITLE
GCIMS ANALYST

,1:\

; "

ATTACHMENT 4

Sample of Laboratory Job" Description

G-Series: SWL-GA-I04
Rev. No.: 8.0 - 09/05/03

• '

•

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. Perfonns troubleshooting and routine·
and preventative maintenance on instrumentation, Work is moderately complex and guided by well defined procedures.
Perfonns a variety of tasks that ~e structured to provide experience and familiarization with EPA protocols and methods.

"MAJOR DUTIES & RESPONSIBILITIES
• Ensure that GCIMS is functioning properly by following specified protocols which contain numerous QNQC 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 detennined computer"fonnat.
• 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.
• Perfonn instrument maintenance as needed to ensure instruments is operating at maximum efficiency.
• Perfonn 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: GelMS

Tekmar (Purge & Trap)
Computer Tenninal/System

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

Typist Me Page 11 of 16
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SWLO, INC. / AATS, INC.
Personnel Training

Typist Me

ATTACHMENT 5

New Employee Training Plan

G-Series: SWL-GA-I04
Rev. No.: 8.0 - 09/05/03

•

•
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•
NEW EMPLOYEE TRAINING PLAN

SWL·GA~104 REV.B.O 09105/03 GAf04A5
EMPLOYEE: DATE OF EMPLOYMENT:
POSITION: -----------SUPERVISOR: ----1

1st MONTH TARGET DATE:
!i!~::;'l:iq~:;,;f,j,;; i'f;c;,;:;~;;;i;iii'~i':i~:~~!j!~:,,)!::::':i,i~;SQ,R!'iIl,II:1I;;fi?,~ff~;;j~~';,"l'''~]';;'f;~,;' i"i'iii' ;1tQ.i;MP.N$rr:M~l:1~f.Jf:13¢l'.IQjg/i!~~ ~;~;

GA-100 LABORATORY QUALITY ASSURANCE PLAN NfA
GA-104 PERSONNEL TRAINING NfA
GA-111 LABORATORY SAFETY PLAN NfA
GA-123 HAZARDOUS MATERIALS CONTINGENCY PL NfA

TRAINING .rSUPERVISOR SIGNATURE:
COMPLETED?

YIN

1st QTR

QA SIGNATURE:

TARGET DATE:

TRAINING Il:iUP
COMPLETED?

Y , N

6 MONTHS

l:iIGNAT URE: L1A SIGNATURE:

TARGET-DATE:

I '1'1 ",Il:iUK
COMPLETED? '

Y' N

IIoIA l:iIGNA I UK~:

1 YEAR TARGET DATE:

.' I

COMPLETED?
YIN

L1A ;)luNA I ur\l:::



SWLO, INC. / AATS, INC.
Personnel Training

Typist Me

ATTACHMENT 6

Document Review and Understanding

G-Series: SWL-GA-I04
Rev. No.: 8.0 - 09/05/03

•
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DOCUMENT REvIl:W A~,o, UNDERSTANDING, SWL-GA-104

Personnel Training Form (GA104A6) SOP Rev. #8.0 09/05/03

Trainer: Training Date: _

-'-'-Revision Number: _ . _Series Document 10: SWL-__- _

Training Subject: ----' ---.; _

Training Materials: __-:-- _

Applicable Docu~en~s): ~

The undersigned have read the above referenced Document and un4erstand it's contents and will
comply with the procedure as written. Any deficiencies to the document will be appropriately
documented and approved by" the supervisor.

•
and / or

The undersigned certify that they have received training on the above mentioned subject and understand
the training given.

Print Na~e Signature Date

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

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.
Personnel Training

ATTACHMENT 7

G-Series: SWL-GA-I04
Rev. No.: 8.0 - 09/05/03

Initial Demonstration of Accuracy and Precision (lDAP)

,.

Typist: Me

•
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Initial Demonstration of Accuracy and Precision
SWL-GA-104' 7.0 08/25/01 Attachment 7 I:qcforms:\qc\prof\proficfm.wb2

•d'.":::)

Sample Prep Method:
Sample Prep Analyst:·
Matrix: Date Prep:
Sample Weight. or Volume:
Spike Weight or Volume:
Spike Cone. &Amount:

Method:
Analyst:
Date:
Instrument:
Analytical Column:- .

...A:):)

CONTAMINANT TEST QC QC QC QC X ACCEPTANCE RSD ACCEPTANCE or
CONC. 1 2 3 4 CRITERIA CRITERIA FAIL.

ERR <20% RSD

ERR <20% RSD

ERR ERR <20% RSD

ERR ERR <20% RSD

ERR ERR <20% RSD

ERR ERR <20%RSD

ERR ERR <20% RSD

ERR ERR <20% RSD

ERR ERR <20% RSD

ERR ERR <20% RSD

ERR ERR <20% RSD

ERR ERR <20% RSD

ERR ERR <20% RSD

ERR ERR <20% RSD

ERR ERR <20% RSD

ERR .ERR <20% RSD

ERR ERR <20% RSD

ERR ERR <20% RSD

ERR ERR <20% RSD

ERR ERR <20% RSD



SWLO, INC. 1AATS, INC.
Personnel Training

Typist Me

ATTACHMENT 8

·Certification Statement (Inc)

G-Series: SWL-GA·I04
Rev. No.: 8.0 - 09/05/03

•
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D.!stration of Capability
Certification Statement

NElAC
Quality SystemS

Revision 14
June 29. 2000

Page 5C-3 of 4

Page_of_

ii, air, solid, biological tissue)

3nd Analyte, or Class of Analytes or Measured

lelals by 6010, benzene by 8021, etc.)

( that:

Jove, using the cited test method(s), which is in use at
.amples under the National Environmental Laboratory
let the Demonstration of Capability.

performed by the analyst(s) identified on this certification.

d(.d the laboratory-specific SOPs are available for all

1 the demonstration capability are true, accurate, complete

copy of this certification form) necessary to reconstruct
we been retained at the facility, and that the associated
nd available for review by authorized aSSE-'ssors.

•

Signature

Signature

Date

Date
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. and

AMERICAN ANALYTICAL & TECHNICAL SERVICES, INC.

TN

Standard Operating Procedure

Laboratory Corrective Action

Document No.: SWL-GA-105

Rev. No.1 Date: Rev. 4.0 - 09/10/03

DATES

q-/2-1)J
Date

Date
f;L/2-/cJ3

Cj Jub?>
Date

~,Ia-3
Date

(Effective Date for is 10 calendar days after the last signature above - QNQC Officer)

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

Document Status

[ ] Controlled DC No. Issued to: --==-----A""""":-
[vfOfficial Copy OC No.: :< f,fr Issued to: ft NcJ s:- fA-

Date: Initials: __

Date:·J;fiJii Initials:~ I
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SWLO, INC. 1AATS, INC.
Laboratory Corrective Action

1.0 PURPOSE AND APPLICATION

G Series: SWL-GA-I05
Rev. No.: 4.0 - 09/10/03

•This document defines the Corrective Action Program employed by Southwest Laboratory of
Oklahoma, Inc. It delineates Corrective Action (CA) procedures including when CA is needed,
h()w to document CA, and who is responsible for each step of the process. In addition, CA is
distinguished from Non-conformance (NC). Procedures invoked for non-conformances are also
described..

1.1 Corrective Action

CA is the step-wise process by which the laboratory identifies deficiencies, defines cause, .
and corrects deficiencies. It is an ongoing process by which laboratory operations are
improved. Any condition determined to adversely affect quality shall be subject to CA.

CA is required when a laboratory system is deemed out-of-control, thus affecting the
usability or quality of that system. This includes analyti~al and non-analytical systems..
Corrective action is also required when an uncontrolled deviation from standard operating
procedure is made. CA may be initiated by any laboratory personnelbut should be
reviewed by immediate supervisor.

1.2 Non-conformances

Non-conformances are minor, non-trending deviations from standard procedure or QC
acceptance criteriawhich may ca~e reduction of future quality if trends form. •

Events requiring non-conformance reports (NCRs) generally involve re-preparation or re
extraction of a sample. A NCR is documentation of action taken when a system non
conformance is identified. A system non-conformance is not considered an out-of-
control event and does not affect an entire system (usability or quality). Trends of non
conformance, however, do constitute out-of-control events.

2.0 RESPONSIBILITIES

2.1 Corrective Actions

Responsibility for each Series of the CA process is delineated in Figure 1. G-Series CAs
are the responsibility of the Laboratory Director and/or Laboratory Manager. The 0-, 1-,
and R-Series CAs are the responsibility of the Program Managers of their resp~ctive

sections. Responsibility for subcategories of the 0-, 1-, arid R-Series lies with the Section
Supervisors. G-Series, as described above, encompasses many different sections.
Supervisors/managers ofthese sections will be responsible for their respective CAs (e.g.,
Client complaint CAs will be implemented through the Project Officers). In all instances,
final follow-up and approval is ~e responsibility of the QA Department Manager.
Portions of the CA process may be delegated, however, ultimate responsibility does
remain with the parties described above.

Typist LLR

2.2 Non-Conformances •Page 1 of 12



2.2.1 NCRs are generally initiated at the department level and are the responsibility of
the appropriate S~ction Supl::ryisor or Program Manager. Actions to be taken,
such as re-piepar~tion or re-~xtraCtion,are the responsibility of the Section
Supervisor performing the ie-preparation or re.;extraction. Section Supervisors
will pull closed files and search for trends on a quarterly basis.

2.2.2 It is the responsibility of the Analyst to report Non-Conformances to their
Supervisor &/or Program Manager.

• j

SWLO, INC. / AATS, INC.
Laboratory Corrective Action

GSeries: SWL-GA-I05
Rev. No.:,4.0 - 09/10/03

2.2.3 It is the responsibility of the Supervisor &/or Program Manager to alert the
Project Officer of the Non-Conformance.

2.2.4 It is the responsibility of the Project Officer to Notify the client and document the
notification either via e-mail message or a Laboratory/Client Communication
Form. This' documentation becomes part of the case file and is included in the
final report.

3.0 EQUIPMENT

Not Applicable

4.0 PRECAUTION,S

'.' Not Applicable

~-, 5.0 PROCEDURE

Identify the problem using resourc~s derived for training and SOPs. If at the bench level, then
'notify Section Supervisor of possible out-of-control event. Initiator of action and Section
Supervisor or appropriate Manager will use the following guidelines to distinguish between the
need for the CA or NC process and determine the action to be ~en. .

5.1 Corrective Action

Out-of~control events (See definitions - Section 9.5} require CA. Out-of-control events
. may include but are not limited to:

• Statistical outliers (as defined in the Quality Assurance Manual);
• Failure to follow standard operating procedure;
• System failure;
• Atypical instrument failure;

Typist LLR

NOTE: If an out-of-control event is revealed, all actions associated with the out-of-control event
. must be stopped until the root cause is determined and CA is taken and documented.

Structure of the CA process is divided into two major sections or series: G-Series; and 0-,
1-, and R-series. The G-series CAs are those CAs which universally affect the laboratory
such as Safety, Document control, Waste management, Sample log-in, Administration,
Client Services, Purchasing, and Computer Services. The 0-,1-, and R-series are general
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laboratory sections: Organic, Inorganic, and Radiation Sections, respectively. 
Subcategories may be found under the second level/series to further differentiate betwe.
individual departments for filing and follow-up purposes (e.g., O-GCMS for Mass 
Spectrometry Department). 

If it is decided that CA is required, then: 

• Obtain a copy of the Corrective Action Report (CAR) form [See Attachment 1-
Corrective Action Report]; 

• Fill out the CAR beginning with out-of-control event description, date of occurrence, 
name ofCA initiator, samples/systems affected, Series, and Department. 

Documentation of CA (See Figure 2 for general Flow Diagram of Documentation 
Process): 

• Describe events including root cause, 
• Identify affected samples for analytical events, 
• Describe resolution, 
• Describe return to analytical control (proof of effectiveness), 
• Describe follow-up to prevent recurrences, and 
• Describe responsibility assignments. 

• Copy initiated CA to the QA Department's OPEN file. The original copy is kept at 
the Responsible Party's Level in the OPEN file. • 

5.1.1 Define cause, including root cause, of out-of-control event: 

5.1.1.1 

5.1.1.2 

5.1.1.3 

Defining cause may be as simple as describing the event (e.g., mis
dilution of a sample because of a misunderstanding of procedure). 
Root cause describes why the sample was mis-diluted (e.g., needs 
more thorough training to understand method requirements). Both 
cause and root cause must be detailed in the CAR in the appropriate 
section. 

Root causes of out-of-control events may be separated into six general 
categories which include: 

• Need for organization, 
• Need for training, 
• Need for discipline, 
• Need for resources, 
• Need for time, and 
• Need for top management support. 

The following documentation must be made on the CAR at this point: 

• Detail the cause and root cause of the event on the CAR in the • 
appropriately marked section. . 

Page 3 of 12 
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5.1.2 Define the need for change in the system, if necessary, and specify the changes to 
be made: 

5.1.2.1 

5.1.2.2 

5.1.2.3 

After determination of cause and root cause, the Responsible Party 
must determine whether the event warrants change in a system, SOP, 
and/or QA manual. A change must be made if the system, SOP, etc., 
might perpetuate the out-of-control event. 

All changes in procedure, accompanied by change in documentation 
such as SOPs, QA Manual, etc., must be approved by the QA 
Department Manager. The QA Department Manager is responsible 
for notifying other affected Sections of the change. 

Documentation must be made on the CAR: 

• Note on the CAR if changes must be made, the changes to be 
implemented, and the accompanying documentation changes that 
must be made; 

• Signatures and dates documenting Responsible Party and QA 
Manager's approval must be made on the CAR at this time. 

5.1.3 Plan of action with implementation schedule: 

5.1.3.1 

5.1.3.2 

After changes to be made have been determined, a plan of action with 
schedule must be documented on the CAR. 

Documentation must be made on the CAR: 

• Step-by-step plan of action to implement the necessary change; 
• Projected date of completion of the change. 

5.1.4 Implementation: 

5.1.4.1 

5.1.4.2 

Follow the plan of action, making every effort to meet the projected 
schedule of completion. Completion includes procedural change, 
documentation change, re-training of affected personnel, and client 
notification (if applicable). 

Upon completion of the change: 

• the Responsible Party will sign and date the appropriate section of 
the CAR. 

5.1.5 Follow-up to ensure change is made and to assess effectiveness of change: 

5.1.5.1 Follow-up by Responsible Party includes audits of: effectiveness of 
the procedural change, documentation of the procedural change, and 
documentation of appropriate re-training. 

Documentation to be made on the CAR: 
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5.1.5.2 

5.1.5.3 

• Describe the follow-up procedure; 

• Note the effectiveness of the change; 

• Signature and date of the Responsible Party's follow-up 
completion. 

Upon ~ompletion of follow-up: 

• 
• The Responsible Party will sign and date the appropriate section of 

theC~; 

• Original copy of the CAR will be transferred to the QA 
Department. Responsible Party will file a copy of the CAR in 
his/her CLOSED file. 

• If follow-up reveals that the change was not effective, then the CA 
process must be repeated starting at section 8.1.2. 

Follow-up by QA Department is the final step in the CA process. 
Follow-up includes audits in the following areas: effectiveness of the 
procedural change, documentation of the procedural change, and 
documentation of appropriate re-training. 

Upon completion of QAfollow-up: 

• The QA Manager will sign and date the appropriate section of the 
, CAR,' documenting that follow-up was perfonned; '. 

• Original copy of the CAR is transferred to the QA Department 
CLQSED file. 

• If follow-up reveals that the change was not effective, then the CA 
process must be repeated by the Responsible Party starting at 
section 8.1.2. 

5.1.6 Quarterly r.:!view of Closed CAs to search for trends: 

5.1.6.1 

5.1.6.2 

5.2 Non-conformance 

Both the QA Department and individual Laboratory Sections must 
quarterly review all Closed CARs to search for trends. 

Each CAR reviewed must be initialed and dated to document that the 
review was performed. 

Non-confonnances require that a NCR be completed. Non-conforming events include 
minor, non-trending devia,tions from. standard procedure or QC acceptance criteria which 
may cause reduction of future quality if trends fonn. Events requiring a NCR generally 
involve re-preparation or re-extraction of a sample. Incidents such as broken samples 
and/or reagents are reported to QA through the NCR process and tracked through this 
mechanism. .,. . 

NCR Process:' 
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• Identify and assess the problem event (out-of-control or non- confonnance).

• Define cause of the non-conformance.

• Define the ~~tion to be tak~n·.
• Quarterly review ofNCRs to search for trends (discovery of trends will

constitute the need for CA).

NCR documentation:

•
SWLO, INC./ AATS, INC.
Laboratory Corrective Action

G Series: SWL-GA-I05
Rev. No.: 4.0 - 09/10/03

• Describe events,
• Identify affected samples for analytical events,
• Describe action to be taken,
• Describe responsibility assignments.

Ifa decision is made that a NC has occurred then:

5.2.1 Obtain a copy of the Non-conformance Report (NCR) form [See Attachment 2 
Non-conformance Report].

5.2.2 Fill out the NCR beginning with the department affected, Section Supervisor, the
name of initiator; date of occurrence, description of the event, and the samples
affected.

5.2.3 Define the cause of non-conformance:

• 5.2.3.1

5.2.3.2

5.2.3.3

Defining cause may be as simple as describing the event (e.g., erratic
QC recovery caused by poor technique). Cause and action to be taken
must be detailed in the NCR in the appropriate section. The "Cause"
portion of the report will be signed by the Section Supervisor.

Copy the initiated NCR to the department performing the re
preparation or re-extraction. The original copy is kept by the
initiator's Department.

lfre-preparation or re-extraction is required, the NCR must be signed
and dated upon completion by the Section Supervisor who is
responsible for re-preparation/re-extraction.

• Typist LLR

5.2.4 Check for NC trends by periodic audit of files. If trends are noted, CA must be
initiated. Section Supervisors or appropriate managers are responsible for NCR
follow-up.

• Documentation to be made on the NCR:

Section Supervisor or appropriate manager will initial and date the NCRs, which
were reviewed upon completion.

5.2.5 Non-Conformances will be forwarded to the Project Officer and client(s).
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RECORDS6.0

6.1 Corrective Action Report

G Series: SWL-GA-I05
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••6.2 Non-confonnance Report

7.0 REFERENCES

7.1 Nayy Installation Restoration Laboratory Quality Assurance Guide, February 1996.

7.2 Scope of Work for Analytical Sources, April 1996, Department of Energy. Page 50-51.

7.3 Alan 1. Sayle, Management Audits, the assessment of quality management systems, 2nd

Edition, ASQC Quality Press, Copyright 1988. Page 1-5.

8.0 DEFINITIONS

Corrective Action (CA) - the step-wise process by which laboratory deficiencies are identified,
causes are defined, deficiencies corrected, and possibility or recurrence minimized and is an
ongoing process by which laboratory operations are improved. Corrective action is required
when a laboratory system is deemed out-of-control, thus affecting the usability or quality of that
systel11. This includes analytical and non-analytical systems.

Corrective Action Report (CAR) - documentation of CA with emphasis on describing events,
root causes, affect~d samples, resolutions including return to analytical control, and follOW-UP.
recurrence preventIOn. .

Closed File - a closed file is a ftle containing a CA that has been completed through final
Follow.;.up by the QADepartment.

Open File - the open file is a file containing a CA which is still in-process.

Out-of-controlevent - an event which is contrary to or fails to meet the objectives of the
laboratory QA/QC plan, laboratory SOPs, or good laboratory practice thus affecting the usability
or quality of a system. This includes analytical and non-anaJytical systems.

N/A - not applicable.

Non-conformance (NC) - non-confonnances are minor, non-trending deviations from standard
procedure or QC acceptance criteria which may cause reduction of future quality if trends fonn.
Events requiring NC generally Involve re-preparation or re-extraction of a sample.

Non-conformance Report (NCR) - documentation of action taken when a system non
confonnance is identified. A system non-conformance is not considered an out-of-control event
and does not affect an entire system (usability or quality). Trends ofnon-confonnance, however,
do constitute out-of-control events.

Responsible Party - the responsible party is the individual who is responsible for seeing the
corrective action process through to closure. See Section 2.1.5 and Figure 1 for details. •

Typist LLR Page 7 ofl2
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9.1.1 Corrective Action Report (CAR) Structure• l

SWLO, INC./ AATS, INC.
Laboratory Corrective Action

9.0 ATTACHMENT

9.1
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G Series: SWL-GA-I05
Rev. No.: 4.0 - 09/10/03

•••

••

9.1.2 Documentation Trail

9.2 Attachments (Immediately Following Text)

9.2.1 Attachment 1: Corrective Action Report

9.2.2 Attachment 2: Non-conformance Report .
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SWLO, INC./ AATS, INC.
Laboratory Corrective Action

Corrective Action Report (CAR) Structure
Responsible Parties •

G-Serles CAR:
Safety, Waste Management Document Control. Login, Client Services. Administration, I

Purchasing, etc. (i.e.• Laboratory-wide events)

I
O..serles CAR I-Series CAR R-Serles CAR A-Serles CAR C·Series CAR
(Organic Dept. (Inorganic Dept. (Rad Dept. (Administrative (Computer

IIssues) Issues) Issues) Issues) Services
Issues)

Same structure Same structure Same structure Same structure
as Organic ~ as Organic ~ as Organic ~ as Organic ~

applicable applicable applicable applicable

I I
O-GC CAR O·GCMS SEMI, O-GCMS VOA O·EXTRCAR O-GC VOA O-LCCAR
(GC Specific VOACAR CAR (Organic CAR (LiqUid Chromo

Issues) (BNAJOioxin (VOA/AIR Extraction (Volatiles SpecifIC Issues)
Specific Issues) Specific Issues) Spec~1c Issues) Spec~ic Issues)

Bench-Level Bench-Level Bench-Level Bench-Level Bench-Level Bench-Level

FIGURE 1: Corrective Action Repor~ (CAR) Structure

>

Laboratory
Dlrectorl

Manager-QA
Department

Program
Managers-QA

Department

Section
Supervlsors- -

'QA Department

•
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Point of Origin
Corrective Action (CA) Iniliated-

Documentation begun

QA Department 1. Describe event
Responsible Party ..

(See Figure 1)

D
Responsible Party

/ (See Figure 1 and Section 2E lor
I delineation 01 responsiblity)

1. Describe root cause
2. Describe affected samples

CIl
:E..c..
~ ....... .....
c:
:s

.!

.2 '::: Open File Open File."
c: QADept. Responsible Party::J
.2
.!!!
c:,g
::>

D n"0.,
l!!

Completed CAR including resolution Follow-up
and Responsible Party Follow-up Responsible Party (determination of

~
Follow-up

< I effectiveness of change)
QADept. 1. Describe resolution

1.Document Follow-up 2. Document retum ·to
analytical conlrot. 3. Describe follow-up

D ·il
Close file Close File

D· D
Periodic Review for Trends PeriodIc ReYi_ for T...nds

1. Document Review ,. Document Revtew

•

••

•

~ 'f ,'_

SWLO, INC. 1AATS, INC.
Laboratory Corrective Action

FIGURE 2: Documentation Trail
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ATTACHMENT 1
Corrective Action Report
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Corr.ective Action Report
SOP SWL·GA-105. REV.' # 4.0, 09/10/03 FILE 10: GA105a1.doc

Description ot Out-ot-Control Event•
•-

Series (Circle one): G, I, 0, R

GENERAL
ADMINISTRATIVl

Department: _

•

INITIATED BY: _

RESPONSIBLE PARTY: _

DATE OF OCCURRENCE: _

DESCRIPTION OF EVENT:

SYSTEM AND/OR SAMPLES AFFECTED:

Cause/Root Cause

DESCRIPTION:

DATE: _

DATE: _---'- _

System Changes Required (Circle One):
PROCEDURAL CHANGE DESCRIPTION:

DOCUMENTATION CHANGE DESCRIPTION:

Yes I No

•
SIGNATURES: Responsible Party: _

QA Manager: _

Date: _

Date: _

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany • Broken Arrow, OK 74012 • Office (918) 251-2858 • Fax (918) 251-2599 Page I of:



•
(\ Continuedfrom Page 1

?

Plan of Action

Corrective Action Report
SOP SWL·GA-105, REV. # 4.0,09/10103 FILE 10: GA105a1.doc

GENERAL
ADMINISTRATIVE

•
STEP·BY-STEP DESCRIPTION:

PROJECTED DATE OF COMPLETION: _

1mplementation

ISIGNATURE: Responsible Party: ------------

Departmental Follow Up
DESCRIPTION OF FOLLOW UP:

Date: _

WAS ACTION EFFECTIVE?:

CLIENT NOTIED? (IF APPLICABLE)

YES

YES

NO

NO

SIGNATURE:

QA Follow Up

Responsible Party: _ Date: _

DESCRIPTION OF FOLLOW UP:

WAS ACTION EFFECTIVE?: YES NO

SIGNATURE: QA Manager: _ Date: -,..

•
SOUTHWEST LABORATORY OF OKLAHOMA, INC. .

1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599 Page·20f2
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ATTACHMENT 2
Non-Conformance Report

G Series: SWL-GA-I05
Rev. No.: 4.0.- 09110/03
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SOP SWL-GA·105, REV. #4..0, 09/10/03 FILE ID: GA105a2.doc

AUM1N!::>!KA11 'Vt:.

Department: _

/ Description of Non-Conformance

INITIATED BY: _

SECTION SUPERVISOR: _

DATE OF OCCURRENCE:· _

DESCRIPTION OF EVENT:

DATE: _

DATE: _

SYSTEM ANDIOR EPISODE OF SAMPLES AFFECTED (ClientlTest code/Matrix if applicable):

Cause
DESCRIPTION:

SIGNATURE: Section Supervisor: _ Date: "'""':

Action to Be Taken
RE-PREPARATION / RE-EXTRACTION REQUIRED?:

WITHIN HOLD TIME?: YES / NO

DESC.RIPTION (WITH DATES):

YES / NO· DATENEEDED: _

SAMPLE RECEIPT DATE (If applicable): _

CLIENT NOTIED? (IF APPLICABLE) YES NO

SIGNATURE: Section Supervisor: _

QA FOLLOW-UP

DESCRIPTION OF FOLLOW-UP:

Completion Date: _

WAS ACTION EFFECTIVE?: YES NO

SIGNATURE: QA Manager: _ Date: _

. Southwest Laboratory of Oklahoma, Inc.
1700 West Albany. Broken Arrow. OK 74012 • Office (91 B) 251-2858 • Fax (918) 251-2599 Page 1 of'
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.Standard Operating Procedure

Archival and Retrieval of Sample Documentation

Document No.: SWL-GA-106

Rev No. I Date: Rev. 3.0 - 05"28102

IOFFIClAL'
RED STAMP

COlDy INDICATESr.. ORIGINAL..=....-.........--_.

Date

'''~'

(Effective Date is 10 calendar days after the last signature above - QNQC Officer)

Document Status
"OM", •• _
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G-Series: SWL-GA-I06
Rev. No.: 3.0 - 05128/02

.... ,"-..

• /
1.0 PURPOSE AND APPLICATION

1.1 The purpose of this document is to set guidelines and procedures for the archival and
retrieval ofhard copy raw data and supporting documentation generated during sample
analysis. All procedures contained herein shall be consistent with the policy concerning
long/short term storage set forth in Southwest Laboratory ofOklahoma's (SWL's)
"Preparation, Review, Revision, and Control ofProcedural Documents," SWL-GA-l0 1.

1.2 The procedures described herein apply to all analytical testing sections within Southwest
Laboratory of Oklahoma, Inc. (SWL). These s~ctions currently include but are not
limited to, GC/MS Semivolatiles, GC/MS Volatiles, GC PesticidelPCB, GC Volatiles,
HR-GC/MS 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.).

2.3

2.2• ' /

2.0 RESPONSIBILITIES

2.1 The preliminary archival of all hard copy data described above shall be the responsibility
of the appropriate Program Managers or Section Supervisors. Data will be maintained
within each department until such time as it is removed offsite for long term storage.

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

Each department's designated person shall record all filed data on the Archival Inventory
Record form or similar form (see Attachment 1). The designee shall submit a copy of
this record to the DCO (Document Control Officer) prior to transferring boxes of data to
warehouse for long-term storage.

2.4 The DCa shall maintain single copies of the Archival Inventory Record m~ntioned in
Section 2.3, in both hardcopy and database form.

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,
SWL-GA-101 "Preparation, Review, Revision, and Control ofProcedural Documents,"
and "Archival and Retrieval ofSample Documentation," SWL-GA-I06.

2.6 It is the responsibility of the Marketing Department and the Project Officer (PO) to
communicate special client needs regarding storage, archival, return, and disposal. of data.

3.0 EQUIPMENT

Not applicable.

•
4.0 PRECAUTIONS

Not applicable.
TypistLLR Page 10f9



5.0 PROCEDURES

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

,5.1 General Data Storage Infonnatipn '

G-Series: SWL-GA-I06
Rev. No.: 3.0 - 05128/02

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

Laboratory data is generated, copied, and stored in boxes within each department. Once
these boxes are full, data clerks log the contents of the boxes on an inventory sheet either
exactly like or similar to Attachment 1, and then label the boxes (please see Section 5.1.1,
or 5.1.2 for specific labeling req~ements). The boxes are stored in each department
storage area throughout the year and are moved to the hallway when more space is
needed. They are kept in this location for six months to one year. On an annual basis,
usually in the Fall or Spring the data is archived to the warehouse for long-tenn storage
(five years for most clients; a sh<;>rter or longer period for clients who specify this at the
on-set of the project). It is the data clerks responsibility to advise the Document Control
Officer and team as to which boxes should be taken to the warehouse, and which should
remain in the laboratory.

Prior to transferring boxes to the, warehouse for archiving, an inventory sheet should be
filled out for each box. The original sheet shall be used to make two additional copies:
one sheet must be placed in data box (or in a transparent pouch attached to the front of
the box); one sheet must remain with data clerks; and one sheet must be submitted to the
Document Control Officer. In addition, each box must be properly labeled with the
minimum ,amount of information as specified in Section 5.1.1, or 5.1.2.

Note: The Project Officer is responsible for advising the data clerks and the invoicing clerk and.
the Document Control Officer of any. client requests to hold data onsite or in the warehouse for a
shorter or longer period of time than stated herein. The PO shOUld notify these clerks of any
special storage requirements at the time this information is first received. The data clerks and
invoicing clerk must then indicate 'these special instructions on the front of the box. It must be
clearly indicated so that the DCO and team can easily determine when the box is to be destroyed.
Example: If the most recent data in the box is dated 07/31/01, and the client requires that we hold
data for 8 years rather than 5years, the clerks must write 07/31/09 on the box in the space
marked "Destroy Date," or labeled clearly if no space for the "Destroy Date" already exists.

5.1.1 For CLP data packages, all departments shall follow the procedures described,in
the following paragraphs for departmental data storage.

NOTE: All Organic CLP type data packages not normally stored in each department must
be routed and stored in the GC/MS Department.

Typist: llR

5.1.1.1

5.1.1.2

All raw data and corresponding forms are bound into data packages
by Sample Ddivery Group (SDG) along with any extra or
miscellaneous data and stored in Penna-file storage boxes or any
other functional storage box. '

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

All boxes are identified with a unique number assigned to it by a data
clerk or other designee. This number should be the next sequential
number in tile list of boxes already numbered and/or archived. The.
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5.1.1.3

l~~(~:~r; :" .
number, shoulii have a prefix of letters identifying the department
from which the data was generated (Le. Org-147, indicates Organic
Department, 147U: box).- Figure 1 is an example of proper labeling.

Figure 1: Laboratory Department Data Storage Box Identification

The Client Name, SDG #, and volume # (if any, i.e. Volume 1 of 3) of
each must be labeled on the front of the box or written on a sheet of
paper and placed in a plastic, transparent pouch attached to the front of
the box. If the data does not belong to private clients, but are QA data,
the box should be labeled accordingly (i.e. ICAL EPA, ICAL Private,
etc.) Also, the analysis date (or report date) of the most recent data
filed in the box must be labeled on the front cover. This date will
determine when the boxes are to be destroyed. (Five years unless
otherwise speCified by client.) The "Destroy Date" must be indicated
on the box and an inventory record (similar to or exactly Attachment
1, Archival Inventory Record) shall be completed and kept in a binder
in the relevant department. The inventory record used, whether the
version in Attachment 1 or one created by each department, must have
the minimum infonnation: Box ID, Archive or Inventory Date, Date of
last entry, Department Name, Client Name, and SDGlEpisodes.

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 section 5.2 for description of the offsite archival facility).

Note: Exceptions to this include any Arizona clients specifying an alternative
onsite storage time of 2 years. See project specific SOPs for special
requirements and details (SOP .SWL-GP-203).

Prior to transferring boxes to the warehouse, each department designee
shall confinn that any data taken out of the box is returned. Any
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
fonn are made. The original will stay with the department, one copy
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will be filed in the very front of the box, and the third copy will be
submitted to the DCa who will keep all copies in a binder and in a
database for each department. See Section 5.2 through 5.5 for the •
steps that should follow this section.

5.1.2 For non-CLP type reports (i.e.; standard tabular) all hardcopy data is routed to
SWL's General Reporting Department. Once completed and prior to sending
original report to clients, acopy is made for the laboratory and the copy is
transferred to the Invoicing Department.

5.1.2.1 Once invoicing is complete, the Invoicing Clerk (IC) files all hardcopy
data. They are maintained in lateral fIle cabinets located in the
invoicing department. Rotation ofdata 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. The transfer ofdata to the warehouse is
done on an annual basis.

Note: Exceptions to this include any Arizona clients specifying an alternative
onsite storage time of 2 years. See project specific SOPs for special
requirements and details (SOP SWL-GP-203).

5.1.2.2 Boxes are identified as follows, for non-CLP reports (see Figure 2).

•

Typist LLR

Figure 2:·Reporting Dept. and Invoicing Storage

Episode = The range of SDG numbers from the smallest to the largest
2002 = The year(s) data begins and ends (which shall be labeled

just above the "Box Number" and "Destroy Date"
1 = Box number for the Client for the whole year (i.e. 1 for frrst

box, 2 for second, etc.)
Mar. 02 = Month and year taken from first episode/SDG in the box.
Apr. 02 = Month and year taken from last episode/SDG in the box.

NOTE: Invoicing Clerk will assign a "Destroy Date" of 5 years from date of most
recent data in box, unless client specifications state otherwise.

Contents: Private Client Name; SWLO Affiliate Name (i.e. AATS);
Alpha character to store miscellaneous orsmaller client data •
(i.e. "Misc. A"; "Misc. A-C", etc.)
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5.1.2.3

5.1.2.4

',~W~:~. r

On an "as fiee'ded" basis, current year boxes will be transferred from
the Invoicing departrnentto one of two storage rooms located within
the General Reportiilg.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.

5.1.2.5

•• Typist LLR

NOTE: All boxes will be kept in the Laboratory's offsite warehouse in
archive status for 5 years unless otherwise stated, at which time they
will be transported to a predetermined paper recycling site.

Exceptions to the following will be coordinated between the PO and
the IC & 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 and Attachment 1 for example of form). Upon
completion, two copies will be made: one copy is filed in the back of
the box; one copy is submitted to the DCO; 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 (Le. 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 1.5 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 storage 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
fire protection, recessed loading dock, and a security system.

Access to the building is tightly controlled.. Keys are maintained by the Laboratory
Manager.

5.3 Archival ofall Laboratory Logbooks

See SWL-GA-101, "Preparation, Review, Revision, and Control ofDocuments."
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5.4 Final Disposal ofArchived Data

Prior to transferring archiye data from onsite sto-rage to the warehouse, an assigned •
employee must first identify and remove all boxes in the warehouse that are 5 years old
or more (unless otherwise noted). The Destroy Date should be clearly labeled on the
front of the box. However, if it is not already labeled and if the data does not belong to a
client with special archiving requirements, the 5-year rule applies. These boxes are to be
taken by an established recycling company providing confidential services, to the
predetermined recycling facility for disposal.

/

NOTE: All data 5 years old or more must be properly destroyed as per this section. No
data shall be thrown in the trash or otherwise compromised. Client confidentiality is
always upheld. Special data storage or destruction will be noted on the front of the box by
the data clerk or invoicing clerk (see section 5.1 for details).

Once space is available, the newly archived data from the lab may be stacked in the
appropriate shelves. (See Section 5.5)

5.5 The process described in Section 5.3 shall be performed on an annual basis (ideally in the
Fall), at a time to be detenninedby the QA/QC Officer and DCO.

5.6 Any employee assigned the responsibility of transporting 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 ~abeled exactly as described in Sections 5.1.1 & 5.1.2.

The warehouse data storage area is divided into two sections: Laboratory Data Storage •
and Invoicing Data Storage. The data boxes are stored on large steel-framed shelves.

5.6.1 All laboratory data boxes will be stored in the Laboratory Data Storage section of
the warehouse..

The boxes will be separated by departments. For example, "OA " boxes are
"Air" data boxes and will be taken to the section of the warehouse where Air data
are stored; "OD" are "Dioxin" data boxes and will be taken to the shelves
containing Dioxin data, etc. Once grouped by department; the boxes will be put
on the shelves in numerical order.

In~anic Data
IN-I, IN-2

GC Data
~ OG-l,OG-2

Pesticide Data
~ OP-l OP-2,

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

These boxes are grouped by year and then stacked in alphabetical order by client
name.

Typist LLR

i.e. 1995

L; Misc. "A"
AATS •Page 6 of9
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, 5.7 Data Retrieval

"• Any employee requesting data retrieval.from the'warehouse must submit a Retrieval of
Data form (Attachment 2). The DCa then requests the warehouse keys from the
Laboratory Manager.

5.7.1 The DCa must maintain the form and have the, requester sign it again once all
boxes, files, data, etc. are returned.

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
DCO will e-mail reminders to the requester on a weekly basis until all data is returned.
All data must be returned to the DCO, who will re-archive thern in the appropriate
box/shelf in the warehouse.

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

6.0 RECORDS

.'

6.1

6.2

An Archival Inventory Record (see Attachment 1) shall be completed for any 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 ofArchival Inventory Record (see
Attachment I) may be delegated by the individual Program Managers/Section
Supervisors. '

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

7.0 REFERENCES

Standard Operating Procedure, SWL-GA-I01, "Preparation, Review, Revision, and Control of
Procedural Documents."

8.0 DEFINITIONS

Not applicable.

9.0, ATTACHMENTS

Attachment 1: Archival Inventory Record

Attachment 2: Data Retrieval Form
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.... ~ ............... •.,V~• ........ " • , ........... ...., • ...... ,w.'n_~.UQ

SOP SWL-GA-106; lI5i28Jo2, 3.0 FILE 10: GA106a1.doc

.Department: _

Box 10: _

Box Year: _

Program MgrJSection Supervisor: _

Original Inventory Performed by

Inventory Verification Performed by

Original Inventory Date

Inventory Verification Date'

•

•

jf------+-----+----------~+_------------....:------------

Southwest Laboratory of Oklahoma, Inc.
1700 West Albanye Broken Arrow, OK 74012'. Office (918) 251-2858 • Fax (918) 251-2599
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ADMINISTRATlVEuata Retrhiv.al Form, SVVl-GA-106

SOP SWL-GA-106, 05128102, 3.0 FILE 10: GA106a2.doc
Department: _

Program MgrJSection Supervisor: _

e.i==============

Retrieval Requester Date

DC Officer Approval Date

Retrieval Requester return signature Return Date

e '
./I-------f------+------+-

--------I-----~-----------
__;

Additional Comments: (Please use the space provided to explain your need to keep the archived data for

longer than two weeks.)

e
Southwest Laboratory of Oklahoma, Inc.

1700 West Albany. Broken Arrow. OK 74012. Office (918) 251-2858. Fax (918) 251-2599



Pace Analytical Servit;es, Inc.
1700 West Albany

Broken Arrow, OK 74012
Phone: 918.251.2858

Fax: 918.251.2599

6"" -Ie-/?/~/b'l /-110
Tl1~·)Standard Operating Procedures (S.OPs) contained
}lt~fein are adopted by Pace Analytical Services.

These SOPs will be followed until superceded by
Pace Analytical Services SOPs.

Chuck Hoover
Quality Assurance Officer
Pace Analytical SerVices, Inc.
Broken Arrow, Oklahoma

Signature:

Ro er C. S mter
lr. of Quality, Safety, Training

Pace Analytical Services, Inc.
. Minneaplolis, MN 55414

Da
General Manager
Pace Analytical Services, Inc.
Lenexa, KS
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1.0 PURPOSE AND APPLICATION e 
1.1 This document gives instruction in preparing, conducting and reporting of Laboratory 

Perfonnance and System Audits for Southwest 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 perfonnance 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. 

2.4 The Program Managers are responsible for providing the personnel who are needed to 
provide the infonnation required during system audits. e. 

3.0 EQUIPMENT REQllRED 

Not applicable 

4.0 PRECAUTIONS 

Not applicable 

5.0 PROCEDURE 

Typist Me 

5.1 Perfonnance Audits - Procedures used to assess the effectiveness of the quality control 
system are as follows: 

5.1.1 Internal Perfonnance Audits - These are accomplished by the laboratory through 
the introduction of blind Perfonnance Evaluation samples. 

5.1.2 External Perfonnance Audits - These are accomplished by the laboratory 
through inter-laboratory checks such as: 

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 sample 
(no multiple analyses). An attestation statement regarding the 
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5.1.2.3 

5.1.2.4 

5.1.2.5 

5.1.2.6 

analyses of these P.E. 's will be signed by the Laboratory Director or 
QAO as provided by the vendor . 

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 Perfonnance Evaluation 
Program. 

5.2 System/Technical 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 

5.2.5.3 

If an item of finding, observation, or comment is discovered make 
note on the checklist page to document the infonnation. 

If a condition that can be considered adversely affecting quality is 
discovered, a corrective action fonn (SWL-G,A-105) 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 . 

If a procedural non-conformance is found, a non-conformance report 
(SWL-GA-I05) is initiated. 
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5.2.5.4 An Internal Audit Report is produced detailing the department/areas 
audit, the personnel involved, the findings, corrective actions (CARS). 
and/or any non-confonnance (NCRs). The reports are sent to the 
Department Heads for investigationlfollow-ups/corrections. 

5.2.6 The Program Managers are to respond to the audit report 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 reporting to 
include in case narratives when applicable. 

5.2.7 A follow-up inspection for the items of 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. 

6.0 RECORDS 

6.1 Results from Blind Performance 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. 

6.3 Internal Audit Reports are to be prepared by the Laboratory Quality As~urance 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 

Typist Me 

Finding: .................... A procedural nonconformance indication that a critical requirement was not 
being met or had not been effectively implemented. 

Observation: ............. A potential problem, which ifleft 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 • Page 3 of8 
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WP: .......................... Water Pollution 

QAO: ........................ Quality Assurance Officer 

DOE: ........................ Department of Energy 

G-Series: SWL-GA-I08 
Rev. No.: 5.3 - 09/08/03 

INEL: ....................... Idaho National Engineering and Environmental Laboratory 

MAPEP: ................... Mixed Analyte Performance 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 
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CHEMISTRY TEST :".tEmODS 

"I)\C: ~ take enough COplCS of Pages 5-13 to mas uda test maboci -in usc at the laboratory. one met.nod at a ume 
tn addition. copy Page 14 to assess each c~rom.tognpby method & P2ge is for caen PBMS tcst metbod 

TESTMETIIODEVALUATED: __________ _ 

~.lO.l.l 

S.lO.l.I(e) 

S.lO.1.1(e) . 

S.IO.1.I(d) 
S.IO.I.2(a) 

5.10.1.2(b) 

Does Ute laboratory have standard operaung procedures ior aJl Chemistry ten meloods 
Note: These documents may be equipment manuals pl'OVlded by the manwacrurer 

Are copies of these standard operaung procedures accessible to ail penooDel 

Docs each standard operating procedure indicate the effective d ate of the document. revision 
number. & signature of the approving authority 

Does the laboratory have an in-bOUIe methods manual for each accredited anaJyte or metb.od 
Note: TIUsmanual may consist of copies of published or referenced test methods 

Does the laboratOry clearly indicate in its methods manual any modifications made to the 
referenced lest method and describe any changes or clarificatioDs where the referenced 
test method is ambiguous or provides insufficient deta11 

Does each test method in the in·house methods manual include or reference_ where applicable: 

S.10.1.2(b)(1) 
S.10.1.2(b)(l) 
S.10.L1(b)(3) 
5.10.1.1(b}(4) 
5.10.1.l(b)(S) 
S.10.L1(b)(6) 
5.10.1.10.)(7) 
5_10.1.2(b )(8) 
5.10.1.10.)(9) 
S.10.1.l(b)(lO) 
5.10.1.1o.)(11} 
5. 10. 1.1(b)(12) 
S.10.1.1(b)(13) 
5.10.1.2(b)(14} 
5.10.1.20.)(15) 
S.10.1.l(b )(16) 
5.10.1.20.)(17) 
S.lo.1.l(b)(18) 
5.10.Ll{b)(U) 
5.10.1.20.)(20) 
5.10.Llo.)(21) 
5.10.Llo.)(2l) 
5.10.1.10.)(23) 

-5.S.4(d) 

,)
' til! D.~ 

COMMENTS: 

Identificatioo of the test method 
Applicable matrix or matrices 
Method Detection Limit 
~ & appliatioll, including components to be analyzed 
SlIIIIIDary of the test method 
DeftDitiODJ 

IDaerf'erenCt.S 
Safety 
p;qalpment & supplies 
ReqeIlu & IWldards 
Sample collection. praenation. shipmen~ & stonge 
Quality control 
CaUbnuoD & standardizaliob 
Procedure 
C'k:aI'doDi 
Mt:dJod perf'ormuce 
Polhdion.preveation 
Data U'"""'ftIt & acceptuc.e criteria for quality canool measures 
CorlectiR adiou. for OW-oi-eoDUOI dala 
Continsr:ncies for baadU.aC oat-Gl'-coauol or uaaceeptable data 
Wuae IIlU.Ipeat 
R.eferalCa . 

Tables. diagrams. flowcbarts. validation data 

Does the labon.1ory's Cbemistry data indicate that the quality c:ontrol protoCOls in the 
test methods manual are beiDC foRowed 

Has the laboratory documented procedures for data redaction (e.g. use of linear regleSSion) 

_ ... r.~_ 
.... ~. 



-:CST~tEmOD EVALCATED: 

"0) 
.... - ~.10.5(iI) 

D.1.6(a) 

D.l.6(b)(1) 

D.1.6(b)(1) 

D.l.6(b)(1) 

D.l.6(b )(2) 

CO~UvlENTS: 

5.11.3 (a){2) 

COMMENrS: 

Do ail conwners of prepared reagents It standards have a uDiquc identifier & cl1Sintion date 
that lillks these specific :ontainers o( te:1genIS & media to their preparauon records 

~ote: S~ pages 11-37 ror the rC3~enIS & standards rcqwred for each lcsfmet.hod. along 
Wltb Ihe required punues 6t. shelf-life 

• 
Does the laboratory main records of c2.libration certificates. traceability to nationu staDdards of 

measurement mcasurC"11eDt resulu with associated uncertainties. or cornlatioDS of 
resuJu for each standa:.~ source needed 

Notc: These Standards are from NELAC 5.9.2 

Does the laboratory use ualytic2J rugcnt grade materiais when the purity of reagents is not 
specified in the test method " 

Does the laboratory not use reagents of lesser purity than those specified by the test method 

Does the laboratory document any checks it makes to verify that the purity of reagents meets " 
the test method requirements 

Does the quality of the laboratory'S reagent water m~t. method-spectfied reqUlIements 

Has the laboratory chcc. ".·d samples for proper preservation (e.g. pH. absence of free chlorine. 
" temperature) pnor to or during sample preparation or analysis 

Note: See pages 38-40 for holding times. sample containers allowed. &. preservation 
required for each analyte 

., . 

. .-.~ ":' -'~'. ·#~r - ~ .. -.' ,,:: .. :-!~'''''''.," . .;,; 

• 

• 
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TtST~IE11iOD EVALl:ATED.: ___________ _ 

S lite: ~he followlDg :Standards for uutW illsuument calibrauon & C:lJibrauon \'cruicauon are aiso reterencea In 

~LAC D.l.J(b) . 

\-

5.9..4.1.l(a) 

5.9.4.1.1(b) 

5.9A.2.1(c) 

5.9.4.1.1(d) 

5.9.4.2.l(e) 

5.9.4.2.1(0 

S.9.4.1.1(f) 

5.9.4.2.1(g) 

5.9.4.2.1(g) 

5.9.4.1.1(h) 

5.9.4.2..1(1) 

5.9.4.2..1(1) 

S.l(b) 

~ _0' .. 

Does the laboratory's ten metbod SOP include or reference details of the initial inftnimenl 
cilibntioD procedures 

Note: nus includcsca1culations. iOlCgrauons. & associated stausucs 

Does the laboratory retain sufficient raw data records to permit reconnroction of the mitia! 
instrument caiibration 

Note: Examples of such data records include ca1..ibration date:. test method.. insuu.mcnt. analysis 
date, each analyte name, concentration & response. & calibration curve or response factor 

Does the laboratory quantitate sample result.! only from the initial inftroment calibntion and 
not from any continuing insuumcnt calibration verifications 

Does the laboratory verify all initial instrument calibratiollS with a standarci obtained from a 
second source . 

Has the iaboratOIY CStlblishcd criteria for tbe acceptance of an irtitial instrument calibration 
Note.: Examples lnclude linear regression correlation coc:fficient &. response factor o/aRSD 

Does the laboratory repon sample results not bracketed by initial instrument calibration 
_ studardl as having Jut cenainty 

Note! Data quIlijicrs., 1lags. aIidIor explanations in the case narratives may be used to comply 
with this standard 

Is the lowest ca.UbntioD staDdard &hove the detection limit for each analyte 

Does the laboratory perform corrective actions if the irtitial instrument calibration results are 
oatside CSlabUshed acceptance criteria 

Docs the laboratOry DOt report sample dau associated with uoaccepuhle initial iolUUDleDt 

c:aI1bmiODJ 
r~ote: NELAC StandardS 5.9.4.2.1(1) &. (g) may need to be assessed in conjunction with the 

Quality Systems data audit 

Do the calibration staJJdards include CODcentrations at or below regulatory limits or decision 
levels 

Note: Tbl.I StaDdard applies if such rcgu1atmy CODCCDUatiODS are kDown by the labcmIIDry 
Note: Tbia StaDdud docs DOt apply if tbcsc rcgu1atmy coDCCllU'BtioDS are below tile Iabaratory's 

denvmsmtl:d detrction limits; bowever, NELAC Studani !.1(b) may appb' 

Docs the 1aboraIDry have a staDdanl opc:ntiD.g procedure fur ddenlliaiDc the Dumber 01 poUau 
for csmbUsbing tile iDitial iDscnImeDt calibration 

DOes the laboruory usc: a mtnlmpm of two concmtratioD poiIlu (Plw blank) for peafonDing 
aD initial insuumcnt calibratiOD 

Does the laboratory ful1iIl the initial insUumenl calibration rcqu.ircmcn!S contained in 
IIWldated test medIodJ" replatioas (see pages 41-42 (or acceptanee criteria &. 
the number of ItIDdards RqUin:d) 

6"'.: .. .;. ....... ~ ... : 
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TEST ~1E11iOD EVALUATED. 

5.9.4.2.2 Does the laboratory verify the validity of the umiaJ caf.ibrauon by a COatiDuia~ instnuDeDt· .. 
tl1ibration verificatioD .... ,th each :mal~1ic:a1 battb. prior to sam"le analyses. whenc·~,. 
an' :tiaJ instrument calibrauon is not pen'onned on tile d:ly of analysis 

5.9.~.2.2(a) 

5.9A.2.1(b) 

5.9 •. U.l(b) 

5.9.4.2.2(c) 

'5.9.4.2.1 (d) 

5.9.4.2.2(e) 

5.9.4.2.2(e) 

Are the de! 1 of the continuing instrument calibration verification procedure. calculations. &. 
al... .Iated stltiniCJ mctuded or referenced in the ten method SOP 

[s the continuing instru.n1;!nt c:alibrauon venfic:lUon repeat~ at the be~Dnin~ & end of each 
uuytiaJ batch 

Note: Only one caJibrauon venfication analysis is required per batch ifan internal stmdard is 
used 

Are the concc:nuauons of the conunuing ca1ibrauon standard varied within the cnablished. 
c.al.ibntion rmge 

Does the laboratOry retain sufficient raw data records to permit reconstruction ofthecoDlinw.ng 
instrument calibration verification 

Note: Such records include testmet.hod. instrument. analysis date. name of each anaiyte. 
CODCeI1trallOn &. response. and calibration curve or response factor 

Has the laboratolj' c:sta.b1i.shcd criteria f~r the acceptance CJf a continuing instrument calibration 
verification (e. g .. relative percent difference) 

Does !.be laboratory periono corrective actions iCthe continuing instrument calibration 
verification results are outJide established aceepuncc criteria 

Does !.be labor.uolj' perform a new initial iD.stnunent calibration if the routine com:ctive actio • 
proa:durcs fail to produce. asecoad consec:utive (immediate) calibration verifkatiog 
withla acceptaaee criteria 

5.9.4.2.2(e) Under such circumstances. do additional sample analyses not occur until a new initial iutrument 
c:a1ibntioa is estIblishc:d ct. verified 

Note: For sample data associated with an UIlUCeptable calibration verification. the foUawing test 
. results may be reponed as I\ualified ';aJ.a:-

• NOHetecU for auaiytCS in associated samples where the acc::epwICC criteria 
for the coatiDuing c:a1ibnuion verifications are esc:eeded IdP 

• Any test rcsul.t for an. analytc that indic;tc:s eucedeace of a m,ri_
repJatory Omit or decision lc:ve1. when the acccpwu:c cri1aia for the 
continlling ca1ibmti.on vcrificatiClll for tbIl aaalyte is eueeded low 

Ally samples wiCh t.c:st raultI that do DOl meet either of the abcM: criteria _ lie 
re-ualJRCl aftU. aew iDitial instrum=t ca1ibmtioD has bccD estMHtbrd. 
ewhvated,ct.accepted 

: •• ;7 '. _ •• 

S.l(b) Do the laboratorYs coalinuing instrumeat calibratioa verifications meet the rcquiR:mcaII in 
mudated tal metbodJ" ...,'Ition, (see pages 43-44·CoracccptaDOCc:maia) 

COMMENTS: List individual auai}1cs and specific details where the above NELAC StaDdards arc 
. DOt being fuIfi11ed ...... . • 

..... ~~ ... . .. ·r·· .. 
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TEST ~fETHOD EV ALUA TED: 

5.10.2.Ha) 
D.l.J(al 

C.l(a) 

C.l(b) 

C.l(e) 

C.l(d) 

C.l(e) 

C.l(e) 
D.l.J(a) 

C.1(O 

C.I 

C.2 

Has the laboratory perionncd a satisfactory demoDstr:llioa of method ca~aiJility prior to the 
ac:ceptance &. insutuUOD of this tcst method 

Note: These Standards are 110t appHc.able for testS wlln which ,pikiD~ is nOl an option and r or 
which Quality ContrOl samples are DOl readily available le.g. pH. odor. tempcrarure_ &. 
dissolved Oxygenl . 

Is the quality control sample u.sed for this Demoosuation of Dpability obwned from an , 
oauidclOUlU 

Note: If an outside source is nOl available. the laboratory may prepare this sample with stOCk 
standards that arc prepared indepcDdently from those used in instrumcut c:aJibra:tion 

Are the analytes diluted in a volume of cleo matrix sufficient to prepare 4 aJiquotl at the 
required method WD1I1e volume 10 a concenuation approximately 10 times the met.hod
staled or laboratory~ed method detecdoa Umit 

Arc at lust 4 such aliqllou prepamilt aualyzed ac:c:ording to the test method 
Note: These analyses may occur either c:oucum:mty or over a period of days 

Does the laboratory Wen!ate fbe meaD recovery in tbc appropriate reponing units &. the 
rtaadard deviatioll of the population sample (a-l) in the same reponing units for each 
panmtter of LDterat using all 01 the malyJiJ resaJts obtaiDed 

Note: When it is not possible to assess mean &:. standard deviation. such as for preseace-Ibscnce 
& logarithmic vaJlleS.thC; laboratory must assess performance against established & 
documented 'criteria ' ., 

Are the mean and standard deviation for each parameter compared to the coacspooding 
accepiauce criteria (or precision &. acc:u.racy in the test method (if applicable) or in 
labomory-gencrar.ed aa:eptaDCC criteria (if the method or analyte is DOn-staDd:ad) 

Does the laboratory not begin the analysis of actual samples untillhe acceptance criteria are met 
for all parameten of interest 

When one or more par.unetCrs (ail at least ODC of the acceptaDCe criteria. docs the analyse: 
• Locate It correct the soun::e of the problem. then repeat the test .for all parameters oi 

inIa'est. OR 
• Repeat the tesc for all parameterS that failed to meet criteria 

Note: Repeated failure fcoDi employing the second option above indicates a gcacral problem .with 
the entire mcasu.rem.cnt sysu:m. and the analyst must then perform the first opdon above 

Does the laboratory dOClllDtIlt in its Quality Manual other adequate a.,proacilel to a.1 rial 
DeIDoDIIndoa of CapabWty utile abcM proc:edD.lc is DOt reqaJred by tbIt ma.rta.c;d 
test method or regulation aDd ifthc laboratory dedi BOt to perf'OI"lD the abcwe procedure 

Docs the laboratory use a certifk:atioa ItaUmeIIt to docuny:t1r the compledoe 01 eadI iDibal 
DemoutratiOil 0( CapabWty '~f; : , : 

Are copies of these certificarion mtcmf:ttU rettiDed in the penomaeJ rdes of each affected 
employee 

• 
., '\ 

,," COMMENTS: If applicable.. list aU analyteS for the above teSt method wberc the above Standards are Dot being iuet. 

(; ~. 
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!EST ~.fETHOD ASSESSED. 

. 5.6.lCc)(4) 

5.10.2.l(b) 

5.10.2.lrc) 

::.lO.1.1(c) 

5.10.2.1(d) 
D.l.J(a) 

5.10.2.1(e) 

5.10.1.1(0 

5.10.2.1(0 

5.10.2.1(0 

5.10.1.1(0 

5.10.1.1(g) 

Docs tile laboratory reqwrc continued demonstration of metbod performance (by each An.a1:--' • 
I~ once per yean . 

Does the laboratory complete. recun.. & make avruiable for review an appropriate cenUitation 
natemenl documenung each Demon.st.rauon of Capability (IruUal or continuln~) 

Does thelaborator~"; retain all llS5{h lOlled supporting data necessary to reproduce tbe analytical 
mulu summ3.nzed in the Demonstration of Dpability check.lists 

Does the laboratory complete a demonstration ofcapabiJity eacb time there IS a change m 
instrument type. personnel. or test metbod 

Does the laboratory fully document the achievement of demonstration of capability 
requiremenu for each specialized work ceU 

Note: A work ceU is ddined as a group of analysts with specifically defined taSks that together 
perform the test method 

Note: Each Aaalyst must demOD.SttaIC capability for each. anaiyt.e & test method (e.g. EPA 35·10 & 
J540, or EPA 8100 & 8270); h~er. under the ·work ceUwconcept. demonstration of 
capability is not needed for each permutation or combina.uon of preparation method & 
analysis method .. 

i.e. A Demonsuation of Capability where a first Analyst extracts P AH's by EPA 3S 10. a second 
ADalyst determines the PAIrs by EPA 8270. and each P AH meets acceptanCe criteria for 
precision &. accuracy validates the first Analyst for all P AH sample prcparatioDS by EPA 
3S 10 (regardless of determinative method) and the second Analyst for P AH ~ by 
EPA 8270 (~~ess of sample prepar.ttiOD. method) (The first Analyst &:. the second. 
Analyst consututc the "work cell- for this example) . 

Does the laboratory demonstrate &:. doalIIl('.nt acceptable petforman':e through acceptable 
continuing performance checks (e.g laboratory control samples) each time tbat 
membenhip in a work cell cbanges 

Do the Dew memben of the work ceU work with tiperienced analysts in the specially area 

Does the Iaboratoty repeat a DemOlllttatiotl of Capability with. the new work cell ifthc fim .
continuing performance cbec:.ks following the change in personnel produce a failure 
in any sample batch acccpt3DCC criteria 

Does the laboratory repeat a Demonstration of Capability if the entire work ceU is changed or 
replaced 

Is the perfonaaacc or the work cell as a group liDked to the tniJUDg records of the iadhidual 
. . IMIIlben oftbe work cell 

.. ~~'.. . .... 

S.l(b) Does the laboratorYs aecqJtaIlce criteria for predsioa & accancy tuUUl the reqairaDeIrts in 
the mandated tal melbod 

Note: Sec page 45 for sacn Demonsuation of Capaoillty acx:cptaDCe criteria 

..... . .. ~.- ~. 
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TEST ~tE11{OD. ASSESSED: ____________ _ 

o 

D 

D.l.Ha) 

D.1.l(a) 

D.1.1(a) 

D.l.1(b)(1) 

D.l.l(b)(2) 

D.l.l(b)(l) 

D.l.1(b)(l) 

D.l.1(b)(J) 

D.Ll(b)(J) 

Does the laboratory UIeU & evtJUlte all quaJitr control measures on an on·~oiD~ buis 

Docs we laboratory use quality control acc.epwsce criteria (0 determine the validity of the da.ta 
:iote: AClXptallCC cntcna from metbod blanks (D.1.1(a» & laboratory control samples 

(D.l.1(b)(1» are the minimum criteria to be used to dClenrune batch aa::epm 

Does tbe laboratory analyze met bod blankJ at a frequency of at least ODe per sample batcn per 

matrix type per sample ennction or prepantion method 

Does the laboratory investigate tbe source of coaumioatioa &. take measures to correa. 
minim;"", or eliminate the problem: 

. If the method blank contamination elc.eeds a concentration greater than 1110 of the measured 
coacentratioll of any sample in the associated sample batch OR 

. I! the method blank contamination exceedJ ~ conccntration present in the samples &. is 
greater than VI0 of the specified regulatory limit 

Are ail samples associated with a coat.amiaaud blankreprocessed for analysis or reponed with 
appropriate data qua.lif'yiDg codes 

Does the laboratory analyze at least One laboratory control sample (QC Check Sample) per batch 
of10 or leu umples ,er matrix type per sample extraction or preparatioa method 

Note: This Standard docs not apply to analytes for which spiking solutions are not available . 
(e.g. Total Su.c;pended Solids, Total Dissol\'cd Solids. Total Volatile Solids. Total Solids.. 
pH. Color. Odor, Tentpelaturc, Dissolved Oxygen. or Twbidity) 

Note: The mattix spike may bC used in place of this control sample as long as the ac:a:pWICC 
criteria are as Stringent as for the laboratory control sample 

Docs the laboratory perform matrix spikes at a frequency of at least one in 20 samplet per matrix 
tnJeper waple utnctioa or preparadoa method 

Note: This Standard does DOt apply to ana1ytes for which spiking solutions are not availahle 
(e.g. Total Suspended Solids. Total Dissolved Solids. Tota! Volatile Solids. Total Solids. 
pH, Color, Odor. Temperature, Dissolved Oxygen. or Turbidity) 

Docs the 1abota.tory rotate the .ehc:ted umple(.) for matrix spikes among client IlIDpla so that 
various matrix problems may be aoted and/or assessed 

Does the laboratory report poor periOI'llWlCC ill • matrix .pike to the eUent whOle suapIe wu 
ued (or the spike 

Docs the 1abota.tory add IUft'aIUe eGlllpoallCll to all wap&es.1WldanlJ. & blukl for all 
orpU: cJa~lI,. medIocII . 

Note: ThiI StaDdaId doca DOt apply if the sample matrix precludes the usc of sumrgauia or when 
a sanopae is DOC available 

D:ocs the laboratory report poor sarropte recovery to the dieDt whose sample prodocicd the poor 
n:covery 
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TEST MEnton ASSESSED: 

D.l.l(b)(4) 

D.1.1(b)(4) 

D.l.l(b)(4) 

D.l.l(b)(4) 

D.l.l(b)(4) 

D.1.2 

D~I.2 

D.l.2 

D.l.2 

S.l(b) 

S.l(b) 

[f the lest method docs not spcafy the spiking compounas.. docs me 1aboratory spike all repo. 
compoocnU In the laboratory cootrol sample &. the matrix spike 

Sote: A representative number 110%) of the listed components may be used In the spike In ~es: 

• Where components arc mcompauble . 
• Where the lest met.b.od has an extremely long list of components. OR 

Where the .:omponents interfere wuh accur.lte assessment (e.g. snnwtaneouslv sptk.in~ 
.;h1.:rciane. toxaphene. & PCB's: slmuiUneouslv spticin~ pnrnary ammes 6!. 
~to"esl 

Do the selected components of each splicing ITUX represent .all cbemistrie!. elution patterns. &. 
masses 

Do the selected components of each splkiog mix include permit-specified analyteS Ii. other dient 
requested.compoDCIlu 

Has the laboratory used all reponed compoDeDu in the spike nuxwre within a l-year time 
period 

Has the laooratory ensured that DO one component or components dominate the spike mixture 

Does the laboratory analyze matrix spike duplicates or laboratory d~p'ic2tes at a minimum 
frequencY of one in 10 samples per matrix type per sample extraction or prepan:1ion 
method 

Does the laboratory documeot its procedure for selectiog the usc of the appropriate type of • 
dapllc:.ate 

. Is the selected sample for the duplicate rotated among client samples so that various m3uix 
problems may be noted and/or addressed 

Does the laboratory repon poor performance in a duplicate to the clieot wbose sample was 
uted for the duplicate 

Does the laboratory's acceptaace criteria for blanks. laboratory conlZOl samples. duplicateS, &: 
. matrix spikes fulfUl the rcquircmeau in mudateet test methods 

Note: See pages 46-48 for acceptance criteria 

Does the laboratory fulfill addltloou requiremmu sped1ied in tbe mudated test medIod or 
repladoa 

Note: See pages 50-52 for the additional requirements stated in test methods 

_J' .. ,;;. ••• " ~ • .' . ~. . . .. . ... . ... ,' .. 
COMMENTS: List amlytes I!l. NELAC Standards where the above rcquiremea1l arc DOt being fulfilled 
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D.l.4 

D.1.J(b) 

D.I.4(e) 

D.1.4(d) 

,. 

D.i.4{e) 

D.I.4(e) 

S.l(b) 

CHEMISTRYTESTMETHOOEVALUATED: _____________ ~ 

Has the laboratory determiaed the detection limit(s) by the protocol in the mandated test 
metbod or applicable regulation 

Note: An example 'isthc Method Detection Limit determination under SOW A & CWA 
Note: {[the protocol fordetcrmining detection limits is not specified. the laboratory; must 

still determiae tbe detectioa Iimit(l) but according to a procedure that reflecu 
instrument limitation! & iDtended application of the test method 

Note: The detection limit study is not required for components for which spiking solutions 
or quality C()ntrol samples are not available (e.g, odor & temperature) 

Has the laboratory initially determined the detection limits for the compounds of interest in 
this test method in a matrix in which then: are DO target anaJy1C3 or interferences at 
a concentration that would impact the results 

Note: If this is not possible. the laboratory must determine these detection limits in the matrix 
of Interest 

DQeS the labo(a!Qry determine dt;~on limits each time there is a significant change in the 
test metbod or instrument type 

Does the laboratory include all sample proceuing steps in the analytical method in the 
determination of the detection limit 

Has the laboratory documented all procedures used in the detenninatlon of the detection limit 
Note: This documentation must include the matrix type .. 

Has the laboratory ~taiDed all supporting data used in the determination of the detection limit 

Do the laboratory's detection limits CuJfiU tbe requi~meDtI of mandated test methodJ or 
regulations (i.e. reliably &: consistently below any SOW A Maxinllim Contaminant 
Levels. RCRA Tomity Characteristics, CW A effluent limitations. or other 
coocentration levels upon which regulatory dc::cisions arc based) 

Note: See page 49 for SDW A Maximum Contaminant Levels &: RCRA Toxicity Characteristics 
Note: Other regulations (including state regulations) &. permits may contain additional 

requirements for ReportiDg Limits. Minimum Levels. Lower Llmitlo( Detection. 
& other criteria -

COMMENTS: List anaJytes for which the above Standards or requirements for measurement sensitivity have not been 
fulfilled 

·,·13r 



CHEMISTRY TEST METHOD EVALUATED: 

:'{ote: TIlese Standards apply only to chromatography methods • D.1.7(a) 

D.1.7(b) 

D.l.7(b) 

0.1. 7(c) 

COMlvfENTS: 

Has the laboratory developed & documented acceptance cntcria for retention time wiodo"",-! 

Does the laboratory perfonn confirmations to ve~fy compouodidentificatioo when positive 
results are detected.on a sample from a locatioD that has not been previously tested 
by the laboratory 

Note: These confirmations are perfonned on pesticides. herbicides. acid cxtractables. or other 
organic tests. or when recommended by the analytical test method 

Note: Confirmation is not required wnen the analysis involves the use of a mass spectrometer 
Note: Confirmation is required unless stipulated in writing by the client 

Does the laboratory document aU confirmations of compound identity 

If a mass spearometer is used. has the laboratory documented acceptance criteria for mau 
s~tral tuning 

14l:-

• 

• 
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PERFORMANCE-BASED MEASUREMENT SYSTEM TEST METHODS 

~ote: In addition to the Standards assessed for each mandated. approved. or generaUy-accepted test method. complete the 
following checklist for each Don-independently \'IUdated. non-approved. or laborltory-devetoped test me tbod 

CHEMISTRY TEST ME1HOD EVALUATED (reference): _____ ----, ____ _ 

5.10.2(a)(2) Is the laboratory's test method developed under the Perfonnance-Based Measurement Systems 
(PBMS) approach fully documented & nJidated 

5.10.1(2.)(2) Does the laboratory make its PBMS test method 2.vailable to tbe client & otber recipients of the 
releVant repons 

COM1vlENTS: Usc this space to records details of the laboratory-developed PBMS Test Method.. including the foUowing: 
• target analytes. concentration ranges, applicable sample matriceS & types 
- analysis technique; plus any samplcpreparation procedures 
- required sample collection., preservation. & handling requirements 
· reagent purity, preparation. storage, & shelf-life requirements 
• acceptance criteria for calibrations, verifications. accuracy, precision. sensitivity 
• interferences affecting anaJyte selectivity & specificity, plus procedures to minimize them 
- equipment & supplies required 
- standards required (including traceability to national standards~ preparatio!, procedure & frequenCy) 
- quality control procedW"eS required, frequency, criteria for data acceptability 
- airy safety precautions required 
- data calculations.. reductions. or statistical evaluations needed 
- method performance certifications for analysts. plus basis for such cenification 
- method validation procedure. references, & participams 

Such information. including the method number reference, must be reported to the NELAC Board of Directors and 
may be critical for acceptance by a Secondary Accrediting Authority 

~ ~ .. ~ 
~ .... ~"':- . 



SWLO, INC./ AATS, INC. 
Performance and Systems Audits 

Typist Me. 

ATTACHMENT 2 
Internal Audit Report 

G-Series: SWL-GA-I08 
Rev. No.: 5.3 - 09/08/03 

• 

• 

• Page60fS 



· .... J)'.. -

-.. _.' • /. 

• 

SWLO/AATS 
QA DEPT. 
INTERNAL AUDIT REPORT 
:\UDIT DATE: 06iO):QR 

_\UDITOR: CJ:.h-

DISCUSSION: 
An internal audit was performed regarding our analysis ofIgnitability. The 

Analytical procedure was compared to our Standard Operating Procedure (SWL-IN-703), 
SW-846 Method 1010. and ASTIvf procedure 093-97. 

FINDINGS: 
The analyst (Steve Southard) explained the process of pouring the sampie into the 

test cup while still cold from storeage into the ignition cup. He was questioned about 
making remarlcs about samples in plastic containers or containers With leaks. etc.; he 
mentioned that he could write those items into the comments section ofhis log. The flash 
was checked at every tWo degrees F which ineets & exceeds the SOP & Method. The p
Xylene is used as the calibration standard; 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. 
Signifir;ant differences are listed. 

~ON~:ONFORMANCE REPORTS NEEDED: - Although it is not spelled out in the 
SOP. ucJon shouid be t*en Wwhen p-Xyler.~ checks are outside ofpertonnance listed in 
table 1. 

CORRECTIVE ACTIONS NEEDED: - SOP needs to be revised to bring in iine with 
ASTM procedure D93 . 
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Internal 

• Technical Audit Schedule 

Month Section(s) 
January Inorganics - Wet Chem 

February Extractions 

March GC/HPLC 

April SVOA/DIOXIN 

May VOA/AIR 

June RAD 

July Inorganics - Metals 

August Extractions 

September GC/HPLC 

October SVOA/Dioxin 

• November VOA/AIR 

December RAD 

• 
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Internal 
Systems Audit Schedule 

SOP SYSTEM JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC 
GA101 DOC CONTROL x x x X 

GA132 DATA REPORTING (NON-EPA) X 

GA 146 LlMS RESULTS ENTRY PROGRAM X 
GA106 ARCHIVAL X 

GA131 PROJECT MANAGEMENT x 
GA-142 ANAYTICAL REQUEST FOR,.MS X 
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1.0 PURPOSE AND APPLICATION 

1.1 The purpose of this standard operating procedure is to provide guidelines for standard 
traceability throughout the laboratory. It will provide a basis for establishing a uniform 
system for standard traceability, inventory, and preparation. 

1.2 Standard Operating Procedures (SOPs) and Log Forms will be prepared by each 
individual laboratory section following this guideline to maintain a consistent 
procedure for the handling of all standards received within the lab. 

1.3 Vendors of supplied standards will be selected with care, utilizing reputation and past 
supply history in the decision to order their standards. 

• 

2.0 RESPONSIBILITIES 

3.0 

2.1 The Program Managers/Department Supervisors or their designee are responsible for the 
preparation.ofeach SOP and Log Forms required within their section. 

2.2 The laboratory staff within each section will be responsible for the tasks included in each 
SOP which include, but are not limited to documentation of standard inventory, 
verification and/or assignment of standard expiration dates, filing of standard certificates 
of analyses, and standard preparation. 

EQUIPMENT • 
3.1 Standard Preparation and Storage: Required syringes, pipettes, balances, glassware, and 

refrigeration asreferenced in each laboratory section's SOP. 

3.2 Certificates of Analyses, Data Packets, and/or Material Safety Data Sheets (MSDS): File 
Cabinets and Notebook Binders 

4.0 PRECAUTIONS. All standards, reagents, and solvents are treated as hazardous and exposure to 
them is minimized. Any spills that may occur are cleaned up immediately. 

5.0 PROCEDURE 

5.1 

5.2 

Typist LLR 

Reference materials, whenever possible, should be traceable to NIST or EPA standard 
reference material. 

All standards used for analysis within each section of the laboratory must be logged into 
an inventory log upon receipt. At a minimum, this log should include the standard's 
identification, vendor, lot number, receipt date, expiration date, purity, and verification of 
certificate of analysis or data packet receipt. If a vendor does not provide ail expiration 
date fora standard, an expiration date will be assigned .at the time of receipt. The criteria 
employed for expiration date assignment will be determined within each individual • 
laboratory section. 
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5.3 Standards must be stored and maintained according to information provided by the 
commercial vendors. 

5.4 Standard certificates must be maintained on file within each laboratory section for easy 
retrieval and review. 

5.5 All standards prepared for analysis within each section of the laboratory must be recorded 
into a standards preparation log or form. At a minimum, when applicable this log should 
include the standard's identification, vendor, lot number, expiration date, concentration 
level, solvent name, solvent lot number, preparation date, preparer's initials, and 
laboratory identification number. 

5.6 Upon opening, all standards will be labeled with the date opened. 

5.7 All standards will be clearly labeled. At a minimum, each label should include the 
standard name, laboratory identification number, date prepared, preparer's initials, 
expiration date, and solvent used for preparation. 

5.8 The quality of prepared standards will be verified by each laboratory section in one of 
two ways: 1) The standard will be analyzed as a check standard prior to use, or 2) The 
standard will be compared on-line to previous standard performance (i.e.: absorption, 
area, response factor). Each section's SOP will dictate the procedure performed and 
determine acceptance criteria . 

5.9 Expired standards are tagged and segregated from those that are current. 

6.0 RECORDS 

6.1 Inventory Log or Form--Maintained upon the receipt of all standards. (See Attachment 1) 

6.2 Standard Preparation Log or Fonn--Maintained at the time of each individual standard 
preparation. (See Attachment 2) 

6.3 Standard Files--Maintained to include the current Certificates of 
Analyses, Data Packets, and Material Safety Data Sheets (MSDS) 

7.0 REFERENCES 

7.1 Laboratory Safety Plan, SWL-GA-ll1. 

7.2 Hazardous Waste Management Plan, SWL-GA-114. 

8.0 ATTACHMENTS 

8.1 Attachment 1: "GC Volatile Standards Inventory Log" 

8.2 Attachment 2: "GC Volatiles Standard Log" 
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• 9.0 DEFINITIONS 

9.1 Terminology 

Typist LLR 

Standard Reference Material: ....................... NIST or EPA standards in which reference 
material (standards) are traceable to. 

Reference Material: ...................................... Standards traceable to NIST or EPA 
standards. 

Neat Standard: .............................................. A pure analyte obtained from a vendor. 

Commercially Prepared Standard/Solution: A standard or solution prepared by a 
commercial vendor, normally at a relatively 
high concentration. 

Stock Standard: ............................................ A standard solution prepared at a 
concentration by dilution of a neat or 
commercially prepared standard. This 
standard is always diluted before use. 

Intennediate Standard: ................................. A standard solution prepared at a 
concentration by dilution of a stock standarA 
This standard mayor may not be the workin"" 
standard. 

Working Standard: ....................................... A standard at the daily calibration 
concentration. 

Standard Operating Pro~edure (SOP): ......... Written narratives that describe step-by-step 
instructions and procedures specific to the 
laboratory . 

Material Safety Data Sheet (MSDS): ........... Infonnation 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. 

Inventory Log or F onn: ............................... F onnal record maintained of all standards 
received from commercial vendors within 
each laboratory section. 

Standards Preparation Log or Fonn: ............ Fonnal record maintained of standards • 
prepared within each laboratory section. 

Page 3 of6 
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Certificates of AnalyseslData Packets: ........ Certification for commercially prepared 
standards provided by the vendors. 

Laboratory Identification Number: .............. Unique number assigned to each prepared 
. standard. 

9.2 Acronyms 

EPA: ............................................................. United States Environmental Protection 
Agency 

NIST: ............................................................ National Institute of Standards and 
Technology 

- Page 4 of6 
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1.0 PURPOSE AND APPLICATION

A critical aspect of sound sample collection and analysis protocols is the maintenance of strict
cac procedures. cac 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 RESPONSIBILITIES

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 of Custody, making sure that all required infonnation
is accurately documented.

2.1.4 Notifies the Sample Receiving Supervisor and/or Quality Assurance Officer when
forms are not being filled out correctly.

i

2.2 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

Not applicable.

5.0 PROCEDURE

5.1 Sample Label

•Typist LLR Page 1 or15
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5.1.1 Description - Field Sample Label. A label is attached to all sample containers at
the time ofcollection. The label is written in indelible ink and contains the
following infonriation: .".;

'!;~~;l:i~;~~~'~:'~":~ :;':...,
SWLO, INC. I AATS, INC.:;,..::;'';}>.
Laboratory Documentation of Sample C1ist~dY~':.; .

G-Series: SWL-GA-1IO
Rev. No.: 4.1-10/18/02

5.1.1.1

5.1.1.2

5.L1.3

5.1.1.4

5.1.1.5

5.1.1.6

5.1.1.7

Sample number/identification

Date and time collected

Purpose of the sample (analyte and sample group)

Sourcellocation and location of the sample

Contract task number and title of project

Preservative used (if any)

Collector's name or initials

5.1.2 An example of a sample label is presented in Attachment 1.

5.2 Chain of Custody Record - External cac
5.2.1 Description

•...J.

• TypistLLR

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 [mal analysis. It includes field sample labeling to prevent
mix-up, tamper evident custody seals to prevent 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)

• Time sample was obtained/or collected

• Number of containers of each sample

• Sample description (environmental matrix)

• Analyses required for each sample

• Shipment number

• Shipping address of the laboratory .

• Date, time and method of shipment

• Spaces to .be signed as custody is transferred.
Page 2 or15
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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 cac form shall be initialed by the person making the change. .
An example of the COC 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. When 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 hav~ b~en split and is appropriately signed and dated with
the time of transfer of spUts. .

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 prot~·ct 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

Typist: UR

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
saniple is relinquished by the courier.

• 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 SiUetyOfficer or Designee as per SOP, SWL-RD139 in
~e Radiatio~ Control Area.

• Each sample is assigned a unique SWLO laboratory identification.
~umber,}Vhich is .cross-coded with the client's identification.. ,
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Sample id~~tification information is entered into 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 database system:

e'

e
Typist LLR

5.4.2.3

5.4.2.4

5.4.2.5

5.4.2.6

5.4.2.7

5.4.2.8

5.4.2.9

• Customer and project information

• Date of receipt

• Client identification

• Date sampled

• Matrix Type

• Number ofcontainers

• Analytical requirements

• Other pertinent comments

• Radiation Screening results (RAD samples only)

The SC logs in samples with the tests and test code information
supplied by the project officer.

The field coe document is completed and copies returned to the
appropriate party(s).

After the sample is logged in, an Internal COC fonn (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 perfonned by SWLO/AATS (i.e. physical parameters such
as Porosivity, Bulk Density, and Atterburg Limits), are transferred
using an Outside Analytical Services request Fonn (Attachment 6).

This ICOC (Attachment 4) dQcuments the movement of the sample
within the laboratory from storage to sample preparation and back to
sample storage.

When all analyses are complete, ICOC documents are filed with
appropriate data in the report file.

Following organic sample preparation, samples extracts are
transferred to the analytical instrument analysis laboratories. Extract
transfers are documented on their perspective Extract Receipt Log
(see Attachment 10).

Samples that are depleted,or broken during the analytical process are
recorded on the depleted bottle log (Attachment 8) and the Internal
COC Fonn. Analyst are to notify (verbally and/or via email
messages) the QA Officer and Project Officer alerting them of the
breakages. The remaining sample volumes are archived. A monthly
archive list is generated from LIMS (Attachment 7) samples and
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extracts are moved into Archive following report generation and
stored for approximately 90 days (lyr. for extracts). Following the
archive peIiod~ samples/extracts are disposed of. Records ofdisposa.
are maintained on the Sample Disposal Forms (see SWL-GA-114
Standard Operating Procedure for "Hazardous Waste Management
Plan"). '

Drum numbers listed on the disposal forms are recorded on the'
manifest upon transportation to the waste incinerating company.

6.0 RECORDS

5.4.2.10

5.4.2.11

In'addition to the depleted bottle log and Sample Disposal Forms the
SWLO Sample Disposition Program is used which details where and
whe'n 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 COC 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 give~ the list of parameters and is responsible for
maintaining sample integrity (holding time), fulfilling coe
requir~ments, scheduling sample flow, and tracking sample status.

•All initial paperwork (i.e., Chain of Custody, Sample Log-In Forms: OE-l, cooler Receipt
Forms, etc. '

6.1 Field Chain of Custody's are maintained (after sample log-in), in either the reporting
department files, the organic data assembly files or the inorganic data assembly files until
reporting. Originals or copies. are sentback 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 'ATTACHMENTS

See the following Attachme'nts.

Typist LLR •Page 5 or15



"..-.

" flr;:.\ i;:~:::tJ,N~!' ;J('f'~;'{~~;
SWLO, INC. I AATS, INC. .' :~i):'"
Laboratory Documentation of Sample CuSto.dY '.

G-Series: SWL-GA-1.10
Rev. No.: 4.1 -10/18/02

;

•

.'

ATTACHMENT 1
Example Custody Seal for Sample Containers/Coolers

~ ~SWLOCD Q

~ ... (918) 251·2&58

I i Analyses
I--

e., CD

CD ISoumwsr LwoRATORY E
J= (/)

OF OKLmOMA. INc.
(918)251·2&58

SITE NAME DATE ftl

~ I 2
ANALYSIS TIM!! '"

CD _

~
..
l! ..

E ~,
CD. >-

~RBSBRVATrVII

.;
~%

c

ic
:a
S

SPBCIALTY CLEANBD CONTAINBR
(/) (/)

~
Remarks

FIG. 3.1-A ()

Exlllllple of Sample , Tag No.
Bollle Label (top) &

'Sample Tag (right). Q.

,-

.

1mJOt[q][O JO ~oqB1 ~OS • CUSTODY SEAL-. Date
elBa

Sig~re

'VE:lS AOO.LSnO Southwest UIboratory of Oklahoma

Typist LLR Page 60rl5



IlIIJYTlr..l1 1RTJl AUll,.nmISAIIPLER: /SirIMlnJ I
~ .....HUMBER OF

CUENTIl/UlCATDI Ilo\TE 1M VOMP. GRAB IMllIlt COlITAINEils

.

~
"0
ill·....
~ ,.1 CHAIN OF CUSTODY RECORD

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 Well ""-'Y •Broken Afww. 00_ 74012-1421

. TM Office: (911) 2'1·2UI· F.. (911) 211·2'99

.'.

ISAMPlING RRM IrllENT CONTACT IlpHOHE HUMBER I
ISVOII PROPOSAl. NlNIlEIl II PROJECT NAME I

\
I

..... , .,~/

~
='"
5' >
Q ~

ii
~.~
~ N
Qa

t"l(J'J=~ ..~.

Q

~o.......=z
~n
~.
Q-

s~
e~
ft!(J'Ja..
~S2=n=.
!.
(J'J

;
"'0
;-

Q
fIJ

i

~
III

IJQ
~

......
Q....-
~e

rEGIiQlJiSHtD BY: (Siplln) \::LrCEMD BY: (S/gnItlnJ IRElIN I H 0 BY: (SlgliiiiUej - ECEIVED BY: (SlgnltureJ

ralJlSltIlBY: (S9I31ln) c::LJRECENBlIl't (Signwe) Ir~iltJSHEOBY: {SIfInltInJ). LL]Ra:ElVEDFallA8DRATORYBY:(S/gIlW'e) I
rlNQlI1SHED BY: ~) c:.::c::rcElVEll BY: (Signilln) IIREMARKS: • I

(SWL-GA-II04.1l-09/13/01J

e e·

~

~~
zft!
Q ::3.
:. I
~ ..
.(J'J

T~
~C')
;::.>
ClC)1,-
=""'"Nc=



•
G-Series: sWL-GA-II0

Rev. No.: 4.1-10/18/02
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SWLO, INC./ AATS, INC. G-Series: SWL-GA-l.I0
Laboratory Documentation of Sample Custody Rev. No.: 4.1-10/18/02

) ATTACHMENT 4
Internal COC •

; Southwest Laboratory of Oklahoma Date 0812512000
1700 W. Albany Suite C Episode 44011

, Broken ArraN, OK 74012·1421 Client

INTERNAL CHAIN OF CUSTODY
Project

Received 08125100

Test Cont (Circle the sample Numbers Checked out) Date/Tlme DBtelTime
Code 10 # t# # # .. # # Out Analyst In

GC340

~
2 3 4 Ii 7

~
1"& B-•.,I;. ~10 11 12 ~ j:~o

GC345 B I -1 :1 4 6 7 8
9 10 II 12-'

1N680

~~ : :1 4 5 8 :J y/1J,!tIo II'I/)'0 11 12 rlltItm 61W' SJt
1N860 B I 2 :1 4 8 7 8

9 10 " 12
INllllO C I 2 :1 4' 6 7 8

9 10 " 12
MS306 A 1 2 3 4 5 8 7

8 9 10 11 12 13
MS306 B 1:1 :0MS399 A

~,
4 5 !!J;JfJD -!L ~811¢VII 12

MS399 B
MS506 C I 2 :1 4' 6 7 8

9 10 II 12
MS599 C I 2 3 4 6 7 8 •) 9 10 II 12
MTD65 C 1 2 :1 4 8 7 8

9 10 II 12
p,rr185 C I 2 :1 4 8 7 8

9 10 11 12
MT310 C I 2 3 4 8 7 8

2 3 4 6 7

<?b~ez"~ ~~av~12
3 4 8 7 i

10 11 12 ¥l? Z'c>o .zL 'iQY Sot>"
2 4 8 7 8

j

10 11 12
MTB03 C 2 3 4 8 7 8

10 11 12

•Typist LLR Page 9 of 15
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.SWLO, INC. I AATS, INC. . ,
Laboratory Documentation of Sample CUstody

ATTACHMENTS
Facility Transfer Sheet

G-Series: SWL-GA-110
Rev. No.: 4.1-10/18/02

FAClUTYTRANSFER SHEET·(11G-A1T5.WU1) SWL.QA.11 0 Rev. 3.0 8122197 BOOK'GA-11~ACLTRANS

111

1_'FACILITY TRANSFER SHEET =~~NG
ANAlmCAL SERVICES REQUEST

Laboratory:

SWL Contact:
I-~Reg\1ittd.

~.

•.... '

Sample Matrix Key: S - Soil

CHAIN-QF-eUSTODY:

SL-Sludge W- Water P - Petroleum O-Olher

Relinquished by: Date(rune Received by:

ReO .by: Date/Tunc RecelveaTorlio by:

•
SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. AJBN4Y. BROICfN ARIlOW. OKlAHOMA 74012. Oma (918) 251·2858. FAll (918) 251·2599 ISROO1·109J.{)2\

Typist LLR Page 10 oriS
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SWLO, INC./ AATS, INC.
Laboratory Documentation of Sample Custody

ATTACHMENT 6
Outside Analytical Services Request

G-Series: SWL-GA-1I0
Rev. No.: 4.1-10/18/02

•
SAMPLE RECEMNG
DEPARTMENT

111

Laboratory:

SWL Contact:

I~~mRequired'~,

•

Sample Matrix Key: S - Soil

CHAIN-oF-CUSTODY:

SL-Sludge W- Water p - Petroleum O-Other

Relinquished by:

by:

Date(1'imc

Datc[Iune

Received by:

Received tor lab by:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 w. AuAHY. BIlOICfN ARROW, OKWiOlM 74012. Oma (918) 251·2858. FAX (918) 251.2599 (SROl6-109~11

•Typist LLR Page lloflS
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SWLO, INC./ AATS, INC. ....:;;::(;: •.
Laboratory Documentation of Sample Cttstod)r

ATTACHMENT 7
"Archive Record Sheet

SOUTHWEST LABORATORY OF OKLAHOMA, INC.:

G-Series: SWL-GA-110
Rev. No.: 4.1 -10/18/02 .'

ARCHIVE RECORD SHEET (11Mm.WB1) SWL.QA.ll0 Rev. 3.0 8112/97 BOOK t (lA,llo.ARCHRECRD

Page 4

SAMPLES READY TO BE ARCHIVED ARCHIVE DATE 08-29-97
u~~==================a•••~== DISPOSAL DATE 11-27-97

ug••mc~s.===••C=•••==.=

SAMPLE 'CLIENT DESCRIPTION MATRIX LOGIN
------- -------- -~-~~---------------

------ --------
30295.01 AATS-E CNK19 (CASE#25586) W 07/25/97
30295.02 AATS-E CNK20 (CASB#25586) W 07/25/97
30295.03 AATS-E CNK21 (CASE#255B6) W 07/25/97
30295.04 AATS-E CNK23 (08E#25586) W 07/25/97
30295.05 AATS-E CN1C24 (CASE#25586) S 07/25/97
30295.06 AATS-E CNK25 (CASE#25586) S 07/25/97
30295.07 AATS-E CNK26 (CASE#25586) S 07/25/97
30295.08 AATS-E CN1C28 (CASB#25586) S 07/25/97
30295.09 AATS-E CN1C29 (08B#25586) W 07/25/97
30295.10 AATS-B CNKJO (CASB#25586) W 07/25/97
30295.11 AATS-B CNK31 ·OA/OC W 07/25/97
30295.12 AATS-B CNK32 (CASB#25586 ) W 07/25/97
30295.13 AATS-E CNK33 (CASB#25586) W 07/25/97
30310;01 SPAMTl37 MJP235 (CASB#25589) S 07/25/97
30310.02 BPAMT137 MJP236 (CASB#25S89) S 07/25/97
30310.03 SPAMTl37 MJP237 (CASB#25589) S 07/25/97
30310.04 EPAMT137 MJP238 (CASE#25S89) S 07/25/97
30310.05 BPAMT137 MJP239 (CASE#25589) S 07/25/97
30310.06 BPAMTl37 MJP240 (CASB#25589) . S 07/25/97

• i 3031.0.07 EPAMTl37 MJP241 (CASB#25589) S 07/25/97
3031.0.08 BPAMT137 MJP242 ·OA/OC S 07/25/97
30310.09 BPAMT137 MJP243 (CASB#2'S589) S 07/25/97
30310.10 EPAMT137 MJP244 (CASB#25589) W 07/25/97
30310.11 EPAMT137 MJP322 (CASB#25589) S 07/25/97
30310.12 BPAMT137 MJP323 (CASE#25589) S 07/25/97
30310.13 BPAMT137 MJP324 (CASE#25589) S 07/25/97
30310.14 EPAMT137 MJP325 (CASE#25589 ) S 07/25/97
30310.15 BPAMT137 MJP326 (CASE#25589) S 07/25/97
30310.16 BPAMTl37 MJP328 (CASB#25589) S 07/25/97
30310.17 BPAMT137 MJP330 (CASE#25589) S 07/25/97
30:'~:-.18 EPAMT137 MJP331 (CASE#25589) S 0', /:'5/97

• Typist: LLR Page 12 of 15
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SWLO, INC./ AATS, INC.
Laboratory Documentation of Sample Custody

AITACHMENT 8
Depleted Bottle Log

G-Series: SWL-GA-1.10
Rev. No.: 4.1-10/18J02

•GENERAL
ADMINlSTRA1lVE

;

I.' SOPSWl~110.~~,~let:.~~~~e ~~!l1~BOTl
T1IIl

-~----------------------------

SOUTHWEST LABORATORY OF OKLAHOMA, INc.
1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918)251-2599

•

•Typist LLR Page 13 or15
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SWLO; INC./ AATS, INC..' :.' I, 'y,::'~~N:';:,·'" '.:'
Laboratory Documentation of Sample Custody

" :., .
• l '

',,",' ATTACHMENT 9
Sample Disposition Program Window

G-Series: SWL-GA-110
Rev. No.: 4.1-10/18102

.'.

• TypistLLR Page 14 of 15
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SWLO, INC./ AATS, INC.
Laboratory Documentation of Sample Custody

ATTACHMENT 10
Extract Receipt Logs

Typist LLR

G-Series: SWL-GA-1.10
Rev. No.: 4.1-10/18/02

•

•

•Page 15 of15
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UIOXln· i:.xtra,ct rtecelpt LOg, Ref: SWL-GA-110
Dioxin Extract Receipt Log (GA110A10.DOC) SOP Rev. #: 4.0 - 09/13101 Book#: GA110-DioxExt-1

Southwest Laboratory of Oklahoma, Inc.

1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599 Page 1
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Pace Analytical Servi~es, Inc

1700 West Albanj
Broken Arrow, OK 7401~

Phone: 918.251.285t
FaX: 918.251.2591

, "..... ;'.
. :',

"-..: ....

6A -It 'l. !-11"3 .

TQ@;'Standard Operating Procedures (SOPs) contained
,{,.;;H~fein are adopted by Pace Analytical Servic'es.

These SOPs will be followed until superceded by
Pace Analytical Services SOPs.

•

•

Chuck Hoov r
Quality Assurance Officer
Pace Analytical Services, Inc.
Broken Arrow, Oklahoma

Signature:

Ro rC. S mter
iT. of Quality, Safety, Training

Pace Analytical Services, Inc.
Minneaplolis, MN 55414

Da:
General Manager
Pace Ailalytical Services, Inc.
Lenexa, KS
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Control Charts
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CONTROL CHARTS
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•
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SWLO, INC./ AATS, INC.
Control Charts

G-Series:' SWL-GA-112
Rev. No.: 5.0-09/10/03

1.1

/ 1.0 PURPOSE AND APPLICATION

The perfonnance of a measurement system can be demonstrated by the measurement of •
homogeneous and stable control samples in a planned repetitive process. The data
generated is plotted in control charts to indicate whether the system is in control. It warns
the laboratory of possible deviation from 95% ,confidence level by identifying systematic
errors, drifts, or other types of problems.

1.2 There are two types of control charts used to monitor the laboratory data:

.1.2.1 Laboratory Control Standard (LCS) Concentration vs. Date Analyzed-(see Att. 1).

1.2.2 Percent Matrix Spike Recovery vs. Date Analyzed (see Att. 2).

1.3 The control chart mechanism is how SWLO develops internal standards.

1.4 For RAD Charts - In order to ensure that an instrument responds in the same manner
subsequent to its calibration, an instrument response check is used in conjunction with an
instrument control chart, known as an instrument tolerance chart. The response of an
instrument control check source is directly linked to the calibration of the instrument.
Therefore, if an instrument response check source becomes damaged or changes its
characteristics, a new instrument control chart can only be established through the use of
a new source, after verification that the instrument calibration has not changed.
Otherwise, the instrument shall be recalibrated and a new instrument control chart
established. Instrument response check sources should provide adequate counting .
statistics (less than a 1% Poisson statistic uncertainty) over the time period for whichthe •
source is to be counted. However, the source cannot be so radioactive as to cause pulse
pileups, dead time that is significantly different from that to be expected from routine
samples, or gain shift in the case of pulse height analyzer (PHA) systems. Any source to
be used as a check source shall be either sealed or encapsulated to prevent loss of the
source and contamination of the counting system which includes electroplated disks. The
check source-to-detector geometry has to be known and held constant. The geometry is
extremely important because small changes can have large effects that overshadow
normal statistical counting variations.

2.0 RESPONSIBILITIES

2.1 It is the responsibility of each Department Head/Supervisor to generate the Control
Charts for the Laboratory Control Standards (LCS/LCSD) and for the Matrix Spike
Recovery (MSIMSD).

2.2 Review of the charts is also the responsibility of the Department Head/Supervisor.

2.3 Overseeing the Control Chart generation, investigation and corrective actions is the
responsibility of the Quality Assurance Officer.

3.0 EQUIPMENT

Typist LLR

3.1 Personal Computer, Gateway 2000, 486/33 processor or equivalent. •Page 1 of 15



3.2 LIMS Server

SWLO, INC./ AATS, INC.
Control Charts

• •

G-Series: SWL-GA-112
Rev. No.: 5.0-09/10/03

Borland® Quattto®J>r6'spreadsheet'sbftware Ver. 5.0, 1993 or Ver. 6.0, 1996.

4.0 PRECAUTIONS

Not Applicable.

5.0 PROCEDURE

5.1 Data for control charts must be retrieved from the individual department databases by use
of the "Shortcut to qcchart.exe" program.

Steps to generate a control chart are as follows:

••

• . Typist LLR

5.1.1 DDB Query from the Control Chart pull-down menu - DirectlNew Query.

Pagel 0(15



G-Series: SWL-GA-112
Rev. No.: 5.0-09/10/03

SWLO, INC. / AATS,INC.
Control Charts

5.1.1.1

5.1.1.2

Select the appropriate department database/chart type/test code/date
range/matrix, etc.

The following fields are used as filters when requesting specific test
and methods. They may be left blank when requesting all data.

Test code: VOA Lab MS300, MS313, MS399 etc~

BNA Lab: MS500, MS513, MS599 etc.

rcp Metals: Metals method must be entered

•
Metals Method: This applies only to rcp metals and sample types

(LCS, MS, et. al.). SW846T is the only methodology option.

Date From/To: For BNA and rcp metals the prep. date is used. For
VOA data enter the date analyzed.

5.1.2 Following the query, data is retrieved and presented in a spreadsheet.

To print the spreadsheet, right click in one of the upper cells without data. The
menu allows the "print spreadsheet" option.

5.1.3 Viewing control charts.

To view the generated charts, click on one of the listed parameters. The
associated chart is displayed with an option to print that particular chart or all •
charts associated with the spreadsheet.

Typist: LLR •Page 3 of 15



SWLO, INC./ AATS, INC.
Control Charts

G-Series: SWL-GA-112
Rev. No.: 5.0-09/10/03

,•

••

5.1.4 When tl1~ data has been downloaded to the Quattro®Pro spreadsheet. The mean
recoveries are,y~IGulated usiqg the following:

• .., 7 I '. ~ • • ,

n

1: Xi
X= i= I

n

Where:

X!, . i.= I to n are the percent recoveries from the n spike (LCS or MS) results
and...

n
1: refers to the sum of the X values from i = 1 to n.

i = I

The standard deviation (8) of the data set is also calculated from the variance (82
)

using the following:

~. X? -[~ x].
i=l i=l .

Where:
':. ;

X~ i= 1 to n, are the analytical results in the final method reporting units
obtained from the n sample aliquots and 1: refers to the sum of the X values from

. i= 1 to n.

5.2 Control Chart Interpretation

5.2.1 For each parameter and method, a database of percent recovery (%R) for QC
reference samples or spiked samples is collected. The arithmetic mean(x) and
standard deviation(s) of this set is calculated. From this information, warning and
control limits of a run are determined. They are defined as follows:

Warning limits: Defined as x ± 25, where '5' is the Standard Deviation
and 'x' is the Arithmetic Mean.

••
Typist llR

Contra/limits: Defined as x ± 35, where '5' is the Standard Deviation. The
percent recovery of each QC sample or spiked sample is
plotted on a control chart and compared with the statistically
based control limits.

Data Precision: Evaluated based on results of the samples analyzed in
duplicate. The range (the difference between the spike and
spike duplicate) is calculated and then divided by the average

Page4of15



SWLO, INC. / AATS, INC.
Control Charts

G-8eries: SWL-GA-112
Rev. No.: 5.0-09/10/03

of the two analyses, then multiplied by 100. This value
equals the percent difference (%D). The mean percent •
difference of each data set is compared with the values
previously found in. the laboratory or in the method. The
calculation for the control limit is +3s from the mean.

5.2.2

Precision charts are not generated at this time; However, the data precision
calculations are part of the control c~art spreadsheet.

Interpretation ofcontrol charts for data out ofcontrol:

• One or more points outside of the control limit (35).

• A run of three consecutive points outside of the warning limits (25).

• A run of eight points above or below 'x', indicating trends or shifts.

• Cycles or non-random patterns in the data chart (six consecutive
points, increasing or decreasing).

• See Attachment 5 for examples of some of these outliers/trends.

Control charts are generated in the various departments where trends are noted .
and actions are taken to alleviate these patterns. Supervisors / Program Manag~rs

are to document their reviews on the charts, note any outliers / trends and initiate
Corrective Actions (if needed).

Radiochemical Tolerance charts shall be interpreted objectively (see AttaChment.
6-8.) For a control chart, if a QCmeasurement occurs outside the expected three
standard deviations statistical range, instrument service mayor may not be
needed. If the response of the instrument is not outside the established tolerance
limits, the instrument may still be used. Depending upon the magnitude of the
instrwnent response change, the operator may want to initiate an investigation
into the root cause of the response change. To determine whether the outlier
measurement was statistically significant, the analyst should run a series of

. repeated measurements and apply another statistical test, such as a Chi-square
test, to determine whether the variation was excessive. Trends from control charts
may show other information. For example, if regular measurements of the check
source are moving in one direction, one can infer that some system variable is
changing. This variation may not always require instrument service; instead, re
evaluation of the values of the standard deviation and other related limits of the
control chart may be necessary. If the control chart has to be re-established, the
calibration of the instrument or system has to be re-established or re-verified prior
to the construction of a new control chart.

5.3 Policy on laboratory generated control limits.

5.3.1 Control limits will be used as follows:

5.3.1.1 Use of client specified control limits are outlined in the individual
client's QAPP. •Typist LLR Page 5 of 15



G-Series: SWL-GA-112
Rev. No.: 5.0 -09/10/03

I .~ r .~,
" .

'." .
. '-1 ;.,~ '.

In the absence of client specified control limits, the laboratory will
use in:-house control limits.

LCS/LCSD - Data is downloaded from the LIMS system into a Quattro®Pro
spreadsheet. Control charts are generated monthly. Statistical limits
are derived from the previous year's data.

5.3.1.2

5.3.2

SWLO, INC./ AATS, INC.
Control Charts

•
5.3.3 MSIMSD - Data is downloaded from the LIMS system into a Quattro®Pro

spreadsheet. Control charts are generated monthly or quarterly
(depending on the number of data points). StatisticallimitSare
derived from the previous year's data.

6.0 RECORDS

.·6.1 Copies of Control Charts are maintained in each Section as well as in the QA Dept.

6.2 File listings and updated control limits are maintained in the Blue Book.

7.0 REFERENCES

American National Standard Measurement and Associated Instrumentation Quality Assurance,
ANSI N42.23-1996. .

8.0 DEFINITIONS

DDB: The laboratory's department specific databases. These databases contain results
for the specific departments. The data requested is retrieved from these databases
through networks.

Filter: Fields used to limit data on a report or query to specific values. When these fields
are left blank, any value is .acceptable.

Template: ...... A blank spreadsheet file used when Quattro ®Pro is initiated by the control chart's
program.

LCS: Laboratory Control Sample. A water or soil blank sample (sand or glass beads)
that is spiked with analytes of interest. The results for these analytes are carried
through the analytical process to determine the efficiency of the analytical
process.

MS: Matrix Spike. A sample spiked with analytes of interest to determine whether the
matrix (water, soil, etc.) has an effect on the recovery of specified analytes when
the sample is analyzed by a particular method.

Blue Book: .... A compilation of in-house generated Control Limits.

•
9.0 ATTACHMENTS

Attachment 1: Phenol LCS Recoveries

Typist llR Page 6 of 15



SWLO, INC./ AATS, INC.
Control Charts .

Attachment 2: Fluoranthene Matrix Spike

Attachment 3: rcp Metals Recoveries

Attachment 4: Copper Recoveries

Attachment 5: 2,4-Dinitrotoluene Recoveries

G-Series: SWL-GA-112
Rev. No.: 5.0 -09/10/03

•
Attachment 6: Radiochemical Tolerance Charts: LB-4000 AlB Source Check

Attachment 7: Radiochemical Tolerance Charts: LB4100 AI-Alpha

Attachment 8: Radiochemical Tolerance (IPA) Charts

•

•Typist LLR Page 7 oCts
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SWLO, INC./ AATS, INc.
Control Charts

ATTACHMENT 1
Acenaphthene Recoveries

MS500 WATER LCS .

01-01-2002 - 06-30-2002

A1enol
MS500

G-Series: SWL-GA-112
Rev. No.: 5.0-09/10/03
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.SWLO, INC./ AATS, INC.
Control Charts

ATTACHMENT 2
Toluene Recoveries

G-Series: SWL-GA-112
Rev. No.: 5.0-09/10/03
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ATTACHMENTS
2 4-:Dinitrotoluene Recoveries
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• 1.0 PURPOSE AND APPLICATION

1.1 The purpose of this document is to set forth the procedures for determining Instrument
Detection Limits (IDLs), Method Detection Limits (MDLs), and Practical Quantitation
Limits (PQLs). This procedure is designed for applicability to a wide variety of sample
types.

1.2 The reporting Limit as presented on the Laboratory reports as "detection limit" is defined
by the in house analytical SOP. This limit may correspond to the PQL, CRQL, CRDL or
other limits as appropriate for the reference method, client orcontract. The use ofPQLs
and other contract required limit determinations (CRDLs or CRQLs) in reporting results
are determined fIrst by any specifIc customer contract requirements. If there are no
contract specific requirements, then the applicable reference method requirements for

. limit reporting ~1l be observed, ,and fInally if there are no method requirements for
reporting, the reporting limits as defIned in each SWL analytical SOP will be observed.
For contracts/projects requiring the use ofnon-EPA approved methods, the laboratory
shall establish detection limits according to the contract requirements and protocol.

1.3 All MDL's will be detennined annually for each instrument, method, matrix and analyte.
MDL studies will be performed if the section supervisor detennmes that a significant
change in the analytical process has occurred.

i 1.4 Empirical verification ch~cks will also be analyzed at approximately Y2 MDL; MDL; and.: 2 x MDL. This is to be performed after the statistical MDL study andused for Sandia
Projects.

1.5 MDL Check Samples (at approximately 2 times MDL) will be analyzed after the annual
MDL study and on a quarterly basis.

2.0 RESPONSIBILITIES

• Typist LLR

2.1 It is the responsibility of the Organic and Inorganic Program Managers as well as the
Section Supervisors to initiate the annual MDL studies for each method, matrix,
instrument and analyte. It is the responsibility of the Inorganic Program Manager as well
as the Section Supervisors to initiate the Quarterly IDLs for each metals method and
analyte. It is the responsibility of the Organic and Inorganic Program Managers as well
as the Section Supervisors to maintain all raw data and computations for the MDL and
IDL studies. The raw data associated with each MDL including computations and
spreadsheet printouts shall be maintained as part of the record archival and retrieval
system for the test method analytical data.

2.2 The QA Department shall maintain and update the laboratory's compilation of all
MDLs/PQLs as the SWL "Red Book". The Redbook is available electronically in each
department.

Page 10(8
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.i

3.0 EQUIPMENT

Refer to the listing·in each specific Standard Operating Procedure for the required equipment.

4.0 PRECAUTIONS

Refer to the listing in each specific Standard Operating Procedure for the required equipment.

5.0 PROCEDURE

••
5.1· Southwest Laboratory's Instrument Detection Levels are based on the Statement ofWork

for the Environmental Protection Agency's Contract Laboratory Program (EPA eLP,
SOW ILM 04.0).

IDL's are performed at the frequency required by the reference test method and
using the procedure defined in the reference method. IDL's are performed
quarterly for all CLP data Using the latest SOW. In addition IDL's may be
required for project specific, or client specific requests. IDL's are performed prior
to performing client samples, unless the client has provided written authorization
to depart from this policy. All client or project specific variations to performing
IDL's will be in writing and retained in the client file records.

/

5.2 Method Detection Limit (MDL). Southwest Laboratory (SWL) uses the procedure
outlined in "40 CFR part 136, Appendix B, Determination of Method Detection Limits" .

5.2.1 The MDL for an analytical procedure may vary as a function of sample type. Th.
procedure requires a compl~te, specific, and well defined analytical method. It is
essential that all sample processing steps or the analytical method be included in
the determination of the method detection limit.

Typist LLR

5.2.1.1

. 5.2.1.2

5.2.2 Procedure

5.2.2.1

The MDL obtained by this procedure is used to judge the significance
of a single measurement of a future sample;

The MDL procedure was designed for applicability to a broad variety
of physical and chemical methods. To accomplish this, the procedure
was made device- or instrument-ind~pendent.

Make an estimate of the detection limit using one of the following:

(a) The concentration value that corresponds to an instrument
signal/noise ratio in the range of2.5 to 5. If the criteria for
qualitative identification of the analyte is based upon pattern
recognition techniques, the last abundant signal necessary to
achieve identification must be considered in making the
estimate.

•Page 2 or8



(b) The concentration value that corresponds to three times the
~dard devia,tion of replicate instrumental measurements for
tne analyte in reagent water.

(c) The concentration value that corresponds to the region of the
standard curve where there is a significant change in sensitivity
at low analyte concentrations, i.e., a break in the slope of the
standard curve.

•

''. ...;" ~::~l(!(:,Z!;,~l":, 'I" .,'"

SWLO/AATS, INC. ,i;V,".

Definition & Determination of Detection t.inii~ ': ,
" ','... '

G-Series: SWL-GA-113
Rev. No.: 5.1-10/18io2

5.2.2.3
/••••
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(d) The concentration that corresponds to known instrumental
limitations. It is r.ecognized that the experience of the analyst is
important to this process. However, the analyst must include
the above considerations in the estimate of the detection limit.

5.2.2.2 P~epare reagent (blcink) water that is as free of analyte as possible..
. Reagent or interference free water is defined as a water sample in

which analyte and interferant concentrations are not detected at the
method detection limit of each analyte of interest. Interferences are
defined as systematic errors in the measured analytical signal of an
established procedure caused by the presence of interfering species
(interferant). The interferant concentration is presupposed to be
normally distributed in representative samples ofa given matrix.

If the MDL is to be determined in reagent water (blank), prepare a
laboratory standard (an~yte in reagent water) at a concentration
which is at least equal to or in the same concentration range as the
estimated MOL. (Recommend between 1 and 5 times the estimated
MOL). Proceed to Step 5.2.2.4.

Soil matrix MOL determinations are performed by mixing the
analytical standard for the analyte to be determined with a known
amount ofclean sand or teflon beads (metals) at a concentration
which is at least equal to or in the same concentration range as the
estimated MOL. (Recommend between 1 and 5 times the estimated
MDL). Proceed to Step 5.2.2.4.

If the MDL is to be determined in another sample matrix, analyze the
sample. If the measured level ofthe analyte is in the recommended
range of one to five times the estimated MDL proceed to Step 5.2.2.4.
If the measured concentration of analyte is less than the estimated
MDL, add a known amount of analyte to bring the concentration of
analyte to between one and five times the estimated MOL. If the
measUred level of analyte is greater than five times the estimated
MDL, there are two options:

(a) Obtain another sample of lower level of analyte in same matrix
if possible.

Page 3 of8
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5.2.2.4

5.2.2.5

5.2.2.6

(b) The sample may be used as is for determining the MDL if the
analyte level does not exceed 10 times the MOL of the analyte
in reagent water. The variance of the analytical method change.
as the analyte concentration increases from the MDL, hence the
MDL determined under these circumstances may not truly
reflect method variance at lower analyte concentrations.

Take a minimum of seven aliquots of the sample to be used to
calculate the MDL and process each through the entire analytical·
method. Ifmore than 7 aliquots are processed, exclusion of data
should not be done unless supported by both statistical outlier tests
and suspicions of method performance. Use all valid data points to
'support MDL calculations to avoid inducing a systematic bias. Make
all computations according to the defined method with final results in
the method reporting units. Method blank measurements are used to
determine the level of analyte, introduced by the analytical system.
The blank measurement is evaluated to determine whether any
contamination introduced via the analytical system could affect the
MDL study.

It may be economically and technically desirable to evaluate the
estimated MDL before proceeding with 5.2.2.4. This will: (1) prevent
repeating this entire procedure when the costs of analyses are high,
and (2) ensure that the procedure is being conducted at the correct
concentration. It is quite possible that an incorrect MDL can be •
calculated from data obtained at many times the real MDL even
though the background concentration of analyte is less than five times
the calculated MDL. To ensure that the estimate of the MOL is a
good estimate, it is necessary to determine that a lower concentration
of analyte will not result in a significantly lower MDL. Take two
aliquots ofthe saonple to be used to calculate the MDL and process
each through the entire method, including blank measurements as
described above in 5.2.2.4. Evaluate these data:

(1) I(these measurements indicate the sample is in the desirable
range for determining the MDL, take five additional aliquots and
proceed. Use all seven measurements to calculate the MOL.

(2) If these measurements indicate the sample is not in the correct
range, re-estimate the MDL, obtain new sample as in 5.2.2.3,
and repeat either 5.2.2.4 or 5.2.2.5.

Calculate the variance (S2) and standard deviation (S) of the replicate
measurement and MDL as follows:

•Page 4 of8
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O.64MDL
2.20MDL

•

where:
Xi: i = 1 to n, are the analytical results in the final method

reporting units obtained from the n sample aliquots and ~
refers to the sum ofthe X values from i = I to n.

a) Compute the MDL as follows:

MDL = ~n-I,I-aQO.99) (8)

where:
MDL: the method detection limit

t(n_I,I-a =0.99): the students' t value appropriate for a 99%
confidence level and a standard deviation estimate
withn-l degrees of freedom. See Table.

S: standard deviation of the replicate analyses

b) the 95% confidence interval estimates for the MDL derived in (a)
are computed according to the following equations derived from
percentiles of the chi square over degrees of freedom distribution
(/Idt).

LCL:
VCL:

where:
LCLand VCL: are the lower and upper 95% coirlidence limits

respectively based on seven aliquots.

Tables of Students' t Values at the
99 Percent Confidence Level

• Typist LLR

Number of Replicates
7 : .
8 ..
9 .
10 .
11 .
16 .
21 .
26 .
31 ..
61 .
00 .

Degrees ofFreedom
(n-l)

6
7
8
9

10
15
20
25
30
60
00

3.143
2.998
2.896
2.821
2.764
2.602
2.528
2.485
2.457
2.390
2.326

Page sors



SWLO/AATS, INC.
Definition & Determination of Detection Limits

G-Series: SWL-GA-113
Rev. No.: 5.1-10/18/02

. --..~,
j

.'

5.2.2.7 Reporting _... The analytical method used must be specifically
identified by number or title and the MDL for each analyte expressed.
in the appropriate method reporting units. If the analytical method
permits options, which affect the method detection limit, these

.conditions must be speCified With the MDL value. The sample matrix
used to detennine the MDL must also be identified with MDL value.
Report the mean analyte level with the MDL. If a laboratory standard
or a sample that contained a known amount analyte was used for this
determination, report the mean recovery, and indicate if the MDL
determination was iterated.

If the laboratory standard or sample level ofthe analyte in the sample
matrix was below the determined MDL value or exceeds 10 times the
MDL of the analyte in reagent water, do not report a value for the
MDL. Re-estimate and're-perform the MDL determination in this
procedure.

The % recovery of the analyte is compared to individual analytical
method requirements. Should recoveries be below method
requirements or gross method blank contamination .exist; then the
MDL study should be repeated.

All MDL raw data, calculations and results must be approved by the
QA Manager before the can be used by the laboratory. After approval
by the QA officer, or their designee, the MDLs are recorded by the •
QA Department in "The Red Book" (SWL-RDBK) and can be used .
for reporting as outlined in each analytical SOP.

The reporting limit may be the method specified (i.e. the CRQL in
CLP) or method defined practical quantitation limit as specified in the
RCRA methods or other method defined sensitivity. In all cases the
establishment of the reporting limit is documented in the in house
analytical SOPs. The reporting limit must never be less than the
calculated Method Detection Limit from the in-house method as
determined by the laboratory.

5.2.2.8 To ensure the reasonable MDL values are determined, a MDL check
sample (spiked at approximately 2 times MDL) is taken through the

. same process as'the MDL. This is performed after the annual MDL
study and then on a quarterly basis after that.

5.3 Practical Quantitation Limits (PQL) are also used in data assessment and reporting.

•Typist: LLR

5.3.1 PQLs are defined as being a multiplicand of the laboratory MDL. PQLs are based
on each of the reference methods and are defined for SWL in each in house
analytical SOP. For USACE and NFESC projects the PQL is 3 to 5X MDL unless
specified otherwise by the·Projects QAPP.
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5.3.2 For those projects or methods that do not specify PQLs, SWL uses the MDL seen

for the parameter/matrix/method combinations as a basis for determining a PQL;
i.e. water based'MDLs produ6e water based PQLs and soil based MDLs produce
soil based PQLs. In situations when uilcormpon materials are encountered, PQLs
may be extrapolated from water based MDLs. Specifics for each analyte can be
found in the SWL analytical SOPs.

5.3.3 .The PQL is the level"at which the low standard of the calibration curve is
prepared. Data results detected between the MDL and PQL will be qualified as
estimated (i.e. by a data qualifier "flag"). When sample results exceed the high
standard in the calibration curve, the sample will be diluted and reanalyzed (if
possible) to bring them within the calibration curve. Sample results that exceed
the high standard will be flagged as such.

6.0 RECORDS

• .i

7.0

6.1 The raw data associated with each MDL including computations and spreadsheet
printouts shall be maintained as part of the record archival and retrieval system for the
test method analytical data.

6.2 A compilation of MDLslPQLs are maintained in the Laboratory's "Red Book" SWL
GENRDBK. The "Red Book" is on file in the QA Department. Copies are in place in
each department.

REFERENCES

• 40 CFR, Part 136, Appendi?, B.

• Glaser, l.A., Foerst, D.L., McKee, G.C., Quave, S.A., and Budde, W.L., 11 Trace Analysis for

Wastewaters1" Environmental Science and Technology 15, 1426 (1981).

• U.S. Environmental Protection Agency's Contract Laboratory Program Statement ofWork
ILM04.0

•

8.0 ATTACHMENTS

Not Applicable.

9.0 DEFINITIONS

9.1 Instrument Detection Limits (IDL).

It is defined as the smallest signal above background noise that an instrument can detect
reliably. It does not address possible blank contaminants or matrix interferences.

IDL for each analyte in a given method is determined for Inorganic ICP, CV (Rg) and
Cyanide analyses. IDL's are determined by analyzing a standard (at a concentration of

Typist LLR Page 7 of8
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3X to 5X the IDL) as a sample seven (7) times on three (3) non-consecutive days. The
three standard deviations from each day are averaged and then multiplied by three(3) to

.obtain the IDL. •

The IDL is only performed when required, such as for SOW ILM04.0..

9.2 . Method Detection Limits (MDL).

The Method Detection Limit (MDL) is defined as the minimum concentration ofa
substance that can be identified, measured and reported with 99% confidence that the
analyte concentration is greater than zero and is determined from analysis of a sample in a
given matrix containing the analyte.

9.3 Practical Quantitation Limits (PQL)

The MDLs defmed above produce detection levels that are not typically achievable in the
analysis of real samples. To address this reality, numerous somewhat higher levels have
been proposed and justified. These more realistic assessments of levels that can be
reported have been called by many names (Real Levels, Reporting Levels, Contract
Required Levels of Detection, etc.). SWL has chosen to use the term Practical
Quantitation Limits (PQLs), since this seems to be in common use.

•

•Page 8 of8



•
Pace Analytical Servit;BS, Inc

1700 Wetst Alban;
Broken Arrow, OK 7401~

Phone: 918.251.285l
FaX: 918.251.2591

. .~. '~:... ~:
. ,
:".:.,: '.

GA- U CS'

Th;~:':Standard Operating Procedures (SOPs) contained
,,~Jiefein are adopted by Pace Analytical Services.·

These SOPs will be followed untif superceded by
Pace Analytical Services SOPs.

•

•

Chuck Roov r
Quality Assurance Officer
Pace Analytical Services, Inc.
Broken Arrow, Oklahoma

Ro rC. S mter
IT. of Quality, Safety, Training

Pace Analytical Services, Inc.
Minneaplolis, MN 55414

Da
General Manager
Pace Analytical Services, Inc.
Lenexa, KS



SOUTHWEST LABORATORY OF OKLAHOMA, INC. and

AMERICAN ANALYTICAL & TECHNICAL SERVICES, INC. •

Standard Operating Procedure

Sample Custodian

...-.'~....

(

Document No.: SWL·GA-115

Rev. No.1 Date: Rev. 9.0 - 09/12/03

.1iJlljllcl/iLJ
lov~y RED STAMP ~

INDICATES
._ .' ORIGINAL

(Effective Date is 10 calendar days after the last signature above - QNQC Officer)

•

(
-'

Document Status

[ 1Controlled DC No. Issued to: Date: QA:__

[ vr6fficial Copy OCNo.:~ Issued to: T r tJ[}s - fA Date: /0/1 7/(J~ QA:~
I

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.
Sample Custodian

SAMPLE CUSTODIAN

TABLE OF CONTENTS

G-Series: SWL-GA-115
Rev. No.: 9.0 - 09/12103

•

1.0 PURPOSE AND APPLICATION ; 1

2.0 RESPONSIBILITIES 1

3.0 EQillPMENT 1

4.0 PRECAUTIONS 2

5.0 .PROCEDURE 2
5.1 Sample Receipt '" 2
5.2 Sample Log-In 4
5.3 Sample Storage 6
5.4 Sample Document Verification 7
5.5 Sample Splitting / Facility Transfer .; : 8
5.6 Log-In Modification / Cancellation 8
5.7 Sample Archive 8
5.8 Calibration Check ofInfra-Red Thermometer Gun 9
5.9 Monitoring Storage Temperatures 9

6.0 RECORDS ~ ; : 10

7.0 REFERENCES 10

.8.0 DEFINITIONS 10

9.0 ATTACHMENTS : 11
Attachment 1: Chain of Custody Record 12
Attachment 2a: Cooler Receipt/Sample Log-In Sheet (Standard SWL Form) 13
Attachment 2b: EPA Cooler Receipt/Sample Log-In Sheet 14
Attachment 2c: Cooler Receipt/Sample Log-In Sheet (Special Form used for Sandia) 15
Attachment 3: Analytical Request Form 16
Attachment 4: Sample Log-In Record 17
Attachment 5: Client / Laboratory Communication Form 18
Attachment 6: Facility Transfer & Analytical Services Request Form :: 19
Attachment 7: Outside Analytical Services Request.. 20
Attachment 8: Internal CDC 21
Attachment 9: Sample Modification or Cancellation Request 22
Attachment 10: Refrigerator Temperature Record 23
Attachment 11: Depleted Bottle Log 24
Attachment 12: Archive Record Sheet. 25
Attachment 13: Facility Layout 26
Attachment 14: FedEx® Package Tracking Summary 27

Typist: LLR Page i ofi



SWLO, INC. 1AATS, INC.
Sample Custodian
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1.0 PURPOSE & APPLICATION

The Sample Custodian is the person who initiates the receipt of samples into the laboratory. It is •
the purpose of this Standard Operating Procedure to make uniform the duties/procedures needed
to ensure that sample integrity and documents associated with that integrity are properly
performed.

2.0 RESPONSIBILITIES

The Sample Custodian (SC) for the laboratory has duties and responsibilities that include but are
not limited to:

2.1 Receiving/Inspecting shipping coolers.

2.2 Noting the integrity/ temperature of samples on appropriate forms.

2.3 Signing Chain-of-Custody (COC) documents (Attachment 1).

2.4 Verifying agreement between the cac and the samples.

2.5 Taking pH of all applicable containers to verify sample preservation.

2.6 Logging samples; labeling containers.

2.7

2.8

Placing samples in appropriate storage.

Documenting cooler/ sample information on Cooler Receipt/Sample Log-in Sheet
(Attachment 2). •
NOTE: EPA has a separate log-in form: FORM-DC-1.

2.9 Distribution of paperwork to appropriate laboratories.

2.10 Archiving reported samples to appropriate storage.

2.11 Disposal of expired samples.

2.12 Calibration of temperature reading device.

2.13 Monitoring storage temperatures.

2.14 Maintaining a secure area.

3.0 EQUIPMENT

3.1 Box knife or equivalent.

3.2 Infra-red temperature Gun Raytech Rayngor Model ST-2 or equivalent.

Typist: LLR

3.3 pH paper, ranges: 1 to 6 pH and 12 to 14 pH.
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3.4

3.5

Sample Transfer Carts.

LIMS Access.

3.6 HP Laser Jet Printer or equivalent.

4.0 PRECAUTIONS

Refer to the "Laboratory Safety Plan" SWL-GA-lll for safety precautions.

5.0 PROCEDURE

5.1 Sample Receipt

5.1.1 Receiving & Inspecting Samples.

•. /

••
Typist LLR

5.1.1.1

5.1.1.2

~pon arrival at the Laboratory, all coolers will be accounted for via
the FedEx® Package Tracking Summary (see Attachment 15).
Summary Sheets will be maintained in Sample Receiving.

All sample-shipping coolers shall be identified as "potentially
radioactive" or "non-radioactive." This process involves
communicating with the project officer as to the "radioactive" status
of said sample shipping coolers. Therefore, the Project officers shall
notify the Sample Custodian of expected "radioactive" saInples prior
to sample receipt. In some cases, the Project Officer will not know
that "radioactive" samples are expected. In this case, the Project
Officer, after consultation with the laboratory Radiation Safety
Officer (RSO), shall notify the Sample Custodian of which clients
send "radioactive" samples for processing. If sample coolers arrive
from unknown origins, then the RSO shall be notified and consulted
before proceeding.

Potentially radioactive coolers shall only be handled by the RSO or
designee, and inspected for the following and documented on the
Cooler Receipt/Sample Log-In Sheet (see Attachment 2). Details on
the radioactive screening process are found in SOP SWL-RD-139,
"Radioactive Sample Screening."

• Condition of cooler

• Presence/absence, and condition of tamper-evident Custody Seals.
When Custody Seals are not tamper-evident a notation of"Not
Tamper-evident" will be made under "Custody Seals": on the
Cooler Receipt/Sample Login Sheet.

• Labeling on cooler
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5.1.1.3 Coolers are identified on the Cooler Receipt/Sample Log-In Sheet as

follows:

• Client code

• Date
• Container # (Example: EPA-09/0l/97-1)

•
5.1.2 After hour receipt

5.1.2.1

5.1.2.2

For after-hour sample receipt, a designated person shall receive the

samples and store them properly for sample log-in processing the next

business day.

The designee shall leave a notice in Sample Receiving showing what

was received and the refrigerator number in which the cooler is

located.

5.1.3 Opening Cooler

Typist LLR

5.1.3.1

5.1.3.2

5.1.3.3

5.1.3.4

5.1.3.5

All shipping containers shall be opened under' an exhaust hood or an

approved, well-ventilated area.

The temperature of a representative sample or provided temperature

blank is measured using the non-contact LR thermometer gun or

(when qualified by client) by submerging an immersion thermometer

into the temperature blank bottle. To arrive at a representative sampl.

the SC will measwe the temperature of two samples from the cooler.

If the two sample temperatures agree, this temperature is used. If the

two are in disagreement, a third sample is measured and if that

measurement is in agreement with one of the other two, that

temperature will be used as the representative temperature. Ifall three

m~asurementsare in disagreement, the three temperatures will be

communicated to the client (via the Project Officer) for resolutionl

The COC is removed from the cooler, and the temperature (corrected

for bias) is recorded in the lower right corner and on the Cooler

Receipt/Sample Log In Sheet (see Attachment 2). Temperature

excursions will also be documented with a "P.O. Notified" check box.

PO's are to submit client notification/resolution documentation for

inclusion with the paperwork. The bias of the thermometers from the

daily calibration check (see section 5.8) is determined and recorded in

the Zone Book (see Standard Operating Procedure "Maintenance of

ZONE Log Books," SWL-GA-128). Corrective Action is required

when the bias exceeds ±20 C.

The COC is signed by the Sample Custodian.

A copy of the COC and all applicable sample receipt documentsi~

taken to the PO for completion of an Analytical Request Form(A~
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5.2 Sample Log-In

The PO will review the COC and communicate to the client any
cooler temperature excursions and any unclear technical directions
that might be recorded. Resolution on how to proceed will be
documented and attached to the paperwork.

An ARF (see Attachment 3) consists of the following:

• Client info.lclient code
• Project name/number
• Sample ID from COC
+ Sample matrix
+ Analysis to be performed

• Turn around time
+ Special Provisions
• Deliverable information

5.2.1 Sample Verification

• Typist LLR

5.2.1.1

5.2.1.2

Samples are removed from the cooler and set out in the order of the
ARF form. At this time any problems with the samples are noted on
the Cooler Receipt/Sample Login Sheet. Any problems discovered
may consist of the following:

• Breakage
• Leakage
• Sample ID discrepancy on theCOC verses the sample bottle and

vice versa.
+ Incorrect preservative or absence ofpreservative (Attachment 13).
+ Insufficient volume for analysis requested.
+ Odor of a sample.
+ Presence of headspace in volatile samples.

The SC verifies pH of all applicable containers for sample
preservation, including Residual Chlorine Checks (see Attachment
13). Verification procedures are as follows:

• Disposable plastic cups are laid out corresponding to the layout of
samples on table.

• A small piece of pH or starch Iodine paper is placed in the bottom
of each plastic cup.

NOTE: The pH must be less than 2, for 1-6 pH paper used for acids. The
pH must be greater than or equal to 12, for 12-14 pH paper used
for caustic preservation. For residual chlorine checks, the starch
Iodine paper should show no color change. .
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• The SC pours a small amount of the sample into its plastic cup,
watching the paper for a change in color (which determines the PH.
level). .

• The SC shall document level of pH on the Cooler Receipt/Sample
Log-In Sheet and notify the PO if any of the following are also
determined:

Absence of a preservative
Incorrect preservative present
pH above or below required range
Residual Chlorine detected in applicable samples
Incorrect analysis and/or preservative labeling

The PO may then decide to add preservation in the laboratory.

Documentation (including before and after readings, time, date of
adjustment) is noted on the Sample Log In form (comments

. section.) A clientIPO email or telephone log is attached.

For metals preservation only, Trace Metals grade HN03 is used.
Lot numbers are reported on the Sample Log In form. The pH is
again checked and recorded, and then checked and recorded again
after 16 hours equilibrium period. Radioactive chemistry sample.
require a 24-hour equilibrium time. Time and date of all
adjustment readings are documented.

5.2.2 Procedure for Log-In of Samples

Typist LLR

5.2.2.1

5.2.2.2

After samples are set out and all pertinent information has been
recorded, the samples are then logged into the Laboratory Information
Management System (LIMS).

• A group of samples is assigned a unique number called an episode
number. This number is generated by the LIMS system and is a
sequential, non-repeating number. (e.g. 23456).

• Each sample in the episode is assigned a unique sample number.
Sample numbers follow the episode number and a decimal point.
(e.g. 23456.01, 23456.02).

• Individual sample containers are assigned a unique alpha character
to assure each container received is accounted for in the LIMS.
(e.g. 23456.01A, 23456.0IB, 23456.02A, 23456.02B)

As san1ples are logged in, LIMS automatically generates a worksheet
(Attachment 4) and container labels simultaneously. •
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• Th~worksheet gives a full scope ofthe samples logged in,
identifying each,sample separately and the specific analysis for
each sample bottle. .

• The LIMS system is capable of assigning 99 samples per episode,
and 26 containers per sample number.

Following a login review (see "Sample Login Review" SWL-GA-135), .
photocopies of the worksheet, along with any associated paperwork,
are distributed to the appropriate laboratory departments. This
worksheet package consists of the following:

• LIMS worksheet
• Any special compound lists and/or attachments provided by the

client or PO
• COC documents (signed/dated by Sample Custodian)
• Cooler Receipt / Sample Log-In Sheet.

• ARF
• Shipping document! Airbill

• ./ 5.3

The SC retains an additional copy of the worksheet package for the
Sample Receiving area and sends the original to the Reporting
Department files.

Sample Storage

5.3.1 Immediately after samples have been logged in and labeled with laboratory ID,
they are put into their appropriate storage area.

5.3.2 All refrigerators in the Sample Receiving area are designated for specific types of
samples. (See Attachment 14). Listed below are the refrigerators currently
located in the Sample Receiving area and Radioactive Sample Receiving Area:

5.3.3 Descriptions of Appropriate Storage for Each Refrigerator•

5.3.2.1

5.3.2.2

5.3.2.3

5.3.2.4

5.3.2.5

5.3.2.6

5.3.2.7

5.3.2.8

#7 Volatile Samples

#4 EPA volatile samples .

#8 Inside walk-in

#9 Current walk-in

#12 Archive walk-in

#18 Radioactive Materials Controlled Area (RMCA archive walk-in)

#R-l Rad Samples

#R-2 Rad Volatile Samples
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5.3.3.1

5.3.3.2

The #7 refrigerator contains only volatile samples - both water and
soil matrices.

The #4 EPA refrigerator contains only EPA volatile samples. •
5.3.3.3 The #8 walk-in contains archived volatile samples, as well as samples

.to be transferred to other facilities for outside service. .

5.3.3.4 The #9 walk-in contains all in-use (current) organic and inorganic
sanlples. No potentially radioactive samples or volatiles samples are
stored in #9.

5.3.3.5 Walk-in #12 contains samples that are already reported and have been
archived into storage, awaiting disposal in 90 days.

5.3.3.6 . Aqueous metal samples for Navy projects will be stored on shelves in
the sample receiving area (stored at room temperature), unless
specified otherwise by the client's QAPP.

5.3.3.7 The RMCA Sample Receiving Area (#R-l) sample refrigerator
restricted to non-volatile potentially radioactive samples.

5.3.3.8 The RMCA Sample Receiving Area (#R-2) volatile sample
refrigerated is restricted to potentially radioactive volatile samples.

./ 5.3.3.9 The RMCA Archive walk-in (#18) contains and is restricted to
potentially radioactive samples. Authorized personnel only are
allowed in this walk-in!!! •

5.3.4 Southwest Laboratory of Oklahoma is a secure facility, allowing access by
authorized personnel only to the storage facilities.

5.3.5 Internal Chain-Of-Custody. An Internal (COC) is generated from LIMS at the
same time as samples are put into storage. The leGe (Attachment 8) is put in a 3
ring binder outside the sample storage units; analysts are to sign samples out and
into storage via use of this form. Samples that are used and not returned to
storage are logged into the depleted bottle log. (Attachment 11).

5.4 Sample Document Verification

5.4.1 Verification ofDocuments

5.4.1.1 The SC will compare the following documents to verify agreement
among the information contained on them:

• cac

Typist LLR

• Sample tags

• Analytical Request Form •Page 7 of27
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• The SC shall document agreement and note any discrepancies
found among the forms on the Cooler Receipt/Sample Login sheet.

The SC will note and record problems in the "remarks" box.

• SC may reference another form, such as the COC, that details the
problems.

• The SC reports discrepancies to the PO for client clarification. The
discussion and resolution are documented on the ClientlLaboratory
Communication Form (Attachment 5). These forms are then
included in the Case File.

5.5.2.2

5.5.2.1

'.

5.5 Sample Splitting/ Facility Transfer

5.5.1 Procedure for Splitting Samples

When clients supply their own containers or when bulk samples are received, the
SC may split the samples to provide sufficient aliquots for each analysis to be
performed. To determine the manner in which samples are split, the PO will
notify the client of the necessity to split the sample and request his instructions.

5.5.2 Procedure for Facility Transfer

For samples which require analytical protocols performed in one of
SWLO affiliated laboratories or an outside laboratory, a Facility
Transfer Sheet or Outside Analytical Services Request Form are
completed (Attachment 6 & 7).

The form is sent to that facility along with the samples and a copy of
the worksheet, and client Chain-of-Custody forms.

5.6 Log-in Modification/Cancellation

5.6.1 A Sample Modification/Cancellation Request form (Attachment 9) should be
completed and approved for any modification or cancellation requests of a sample
or analysis.

5.6.2 Upon rece~pt of this Modification Request Form, the SC shall update LIMS
accordingly.

5.6.3 When modification or cancellation is completed in LIMS, the original form will
accompany a corrected worksheet to the project file. A copy of the new
worksheet will be kept in Sample Receiving, and additional copies will be
distributed to the laboratory. . .

5.7 Sample Archive

Typist LLR Page 8 ofl7



SWLO, INC./ AATS, INC.
Sample Custodian

G-Series: SWL-GA-115
Rev. No.: 9.0 - 09/12/03

/

5.7.2.1

5.7.2.2

Samples found on the archive list are taken off the shelf in #9 and
placed into a box, as the SC fIlls out an inventory list for the box.

Once a box is full, the SC tapes the inventory list to the box. This
allows the SC to determine the contents of the box.

•
Soils and waters are archived separately to eliminate sorting them out
at the time of disposal.

When pulling archival boxes from walk-in #12 for disposal, the SC uses the
disposal date on the archive list to determine which samples have expired.
Disposal procedures may be found in '"Hazardous Waste Management Plan",
SWL-GA-114).

5.7.2.3

5.7.3

/

5.8 . Calibration Check of thermometers

5.8.1 The thermometer(s) is/are checked against one of the NIST traceable sample
receiving thermometers.

5.8.1.1

5.8.1.2

The check is performed daily.

The check is documented in the Zone Book with the thermometer
reading, the NIST traceable thermometer reading, and the NIST
traceable thermometer J.D. #.

5.9 Monitoring Storage Te~peratures.

5.9.1 The .SC is responsible for monitoring the temperature of all storage refrigerators in
the Sample Receiving area each morning, excluding weekends and holidays.

TypistLLR

5.9.2 A glycerin thermometer including a serial number can be found in each
refrigerator. •Page 9 of27



5.9.3 The temperature [corrected for bias (section 5.8)] from each thermometer is
recorded in the SR Zone Calibration Checks log found in the Sample Receiving
area. This log provides a specific entry space for each refrigerator and for every
day of the month. (See Attachment 10), and allows the SC to record:•
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5.9.3.1

5.9.3.2·

5.9.3.3

5.9.3.4

5.9.3.5

G-Senes: SWL-GA-115
Rev. No.: 9.0 - 09/12/03

Time of the check.

Hisl Her Initials.

Temperature, to the nearest 0.5°.

Affirmation that the temperature recorded was within accepted limits.

Corrective Action.

• If the temperature is outside of accepted limits, the laboratory
manager or designee shall be notified immediately.

• In the event of unit failure, a repairman will be cailed out as soon
as possible. The SC shall transfer all current samples to an
alternate storage refrigerator temporarily.

6.1•• i

6.0 RECORDS

Origimil field Chain of Custody, Airbills, Sample Tags, Cooler Receipt/Sample Log-In
Sheet. The Project Officer's Analytical Request Form, and Laboratory work sheet go to
data reporting's case files.

6.2 Copies of the above documents are maintained in a sequential three ring binder.

6.3 The Internal Chain Of Custody upon completion is also placed in the case file.
(Maintained in the data reporting section).

- .
6.4 Facility Transfer sheet to and from our Baton Rouge & St. Louis Facilities as with the

Internal coe are also placed in the case file.

6.5 Zone Log records (see SWL-GA-128 "Maintenance ofZONE Log Books").

6.6 Depleted bottle log (see Attachment 11).

6.7 Sample Disposition Records (see SWL-GA-114 "Hazardous Waste Management Plan").

6.8 FedEx® Package Tracking Summary (see Attachment 15).

7.0 REFERENCES

Not Applicable:

• 8.0 DEFINITIONS

Typist LLR Page 10 of 27



SWLO, INC. / AATS, INC.
Sample Custodian

G-Series: SWL-GA-115
Rev. No.: 9.0-09/12/03

COC: Chain of Custody. Field document used here to document and relinquish custody
of sample from fieid to Laboratory.

Internal cac: .Internal Chain of Custody. Document used to record custody of samples through.
the laboratory. .

.DC-I : Document Control-Form #1. Used as initial Laboratory sample log-in document.

ARF: Analytical Request Form. A form completed by the Project Officer and used by
the SC, to detail what analyses is required for each sample.

LIMS: Laboratory Information Management System

RMCA: Radioactive Materials Controlled Area

9.0 ATTACHMENTS

See Attachment's 1 through 15

•

Typist LLR •Page 11 of27
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SWLO, INC. 1AATS, INC.
Sample Custodian

ATTACHMENT2a
Cooler Receipt 1Sample Log-In Sheet

(Standard SWL Form)

G-Series: SWL-GA-115
Rev. No.: 9.0 - 09/12/03

•
COOLER RECEIPT I SAMPLE LOG-IN SHEET .

COOLER RECEIPT I SAMPLE LOG-lN SHEET ( tlSoATT2.WB1) I SWL-GA-115 REV 5.0 I GA·ll5-CRLOGIN-F

LAS NAME: SOUTHWEST LABORATORY OF OKLAHOMA PAGE OF·

RECEIVED BY (PRINT NAME): REC"DDATE
-_.._..

TlMEREC'D
:RECEIVE!) BY (SIGNATURE):

LOGGED IN BY (SIGNATURE): LOG-I/IDATE

PROJECT:
ACIDI

REMARKS:

.EPISODE:
Sample Assigned pH

BASE
CONDmON

Client Sample # Fraction LAB# Cooler LD: Checl< OF SAMPLE
SAMPLE DELIVERY GROUP: @

LOT#
SHIPMENT: ETC.

Remarks
1. CUSTODY SEAL(S): PresenUAbsent

Intacl/~

2. CUSTODY SEALS NOS.:

i 3. CHAIN-OF CUSTODY. PresenUAbsent
I

Sealed In Plastic? Yes/No
Taped To Ud? Yes/No
Property Filled Out
(Ink, Signed, ETC.)? Yes/No

4.AJRBILL A1rBIV Sticker

PresenU~
-

5. AIRBILL NO;

6. COOLER CONDITIONS
Enough Ice? Yes/No

\

Type or lee?

Type of Pacl<ing?

17. SAMPLE TAGS

-.
8llSII1

8. SAMPLE CONDl110N:
Intaell PresenUBroken·/ Leaking ,

BolUes Sealed In
Separate Plastic Bags? Yes/No·
Corred Conlainers Used
For Tests Indicatad? Yes/No
Correct Preservative? Yes/No
Sufflc:lent Sample? Yes/No
Labels Complete (I.D., Date,
Time, Signature. Preserva1lve? Yes/No

I VOA Samples Without Bubbles?Yes/No-I

9. Does Information on Custody
Records,LabelS,Tags Agree? Yes/No·

10. RAD SCREI:N Willi GIEGER
COUNTE~?· Yes/No ...

11. P.O. Called? Yes/No .---_.- ----. .. --

• Conlact PO and atIadI record of resolutlon
@ Semple F18c1ions: B"SV GCIMS,~ VOA GClMS or GC. P=Pesllelde,HcHerblclde. DcDloldn, AcAJr, 1=lnorgank:8, C=Cyanlde, M=MetaJa. R=Radlochemls1ly
- Nolll samplea with bubblas under remarka section.

•

•Typist LLR Page 13 of27
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SWLO, INC. 1AATS, INC.
Sample Custodian

ATTACHMENT 2b
EPA Cooler Receipt 1Sa~ple Log-In Sheet

G-Series: SWL-GA-115
Rev. No.: 9.0 - 09/12/03

:sAMPLE LOG-IN SHEET

•• /

LsbName
SOUTHWEST LABORATORY OF OKLAHOMA age . of

-- --
Rec:eIve~by (Print Neme) I.cg-ln Date

Re<:elved by (~ignature)

..
Case Numbe( Sample DetivelY Group No. SASNumber

Remarks:
Corresponding Remallls:

Sample Tag # Assigned Lab #
Condition of Sample

EPA Sample #
Stllpmefrt: etc.

1. Custody Seals(e) ~AbsentO

Intact!~

2. Custody·Seal Nos.

3. Ctlain-of Custody Records PresentlAbsentO

4. Trafftc Reports or Packing Lists PresentlAbsentO

5. Airbill AimUII Slicker

Presentl~

6. Airblll No.

, ,

7. Sample Tags Presentl~

Sample Tag Numbars Listed/Not Ustad on
Ctlaln-of-<:ustody

8. Sample Condition Intact! Broken·A.eaklng
..

Cooler Temperature PresentlAbsent'

Indicator Bottle

9. CoolerTamperatura '-.
---

10.Does Information on Custody Yes/No'
records, traffic reports. and
sample tags agree?

11. Dale Received at Lab

12. Time Received

sample Transfer

Fracllon Fraction

Aree' Area #

By By

On On

OlM04.2

ILogbook No.

FORM-DC1 .

• Contact SMO and attach record of resolution.

Dale
IRevtewed By

• Typist LLR Page 14 of27
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SWLO, INC./ AATS, INC.
Sample Custodian

ATTACHMENT 2c
Cooler Receipt / Sample Log-In Sheet

(Special Form used for Sandia)

G-Series: SWL-GA..115
Rev. No.: 9.0 - 09/12/03

•
COOLER RECEIPT I SAMPLE LOG-IN SHEET

COOLER RECEIPT I SAMPlf LOG-IN SHEET (11s-.>.m.well' SWL.(lA..11 5 REV 5.0 1QA.11SoCRLOGIN-f

LAB NAME: SOUTHWEST LABORATORY OF OKlAHOMA PAGE • Of

RECElVEq BY (PRINT NAME): REC'D DATE
---------------------~---- TIMl:REC'D

: RECEIVED BY (SIGNATURE): --

-LOGGED IN BY (SIGNATURE)' LOG-IN DATE

PROJECT:
ACID!

.EPISODE:
- Sample Assigned pH

BASE Has
Client Sample II Fraction LABII Matrlx Ched<

SAMPLE DELIVERY GROUP: @
LOTI Temp, Notes

Remarks Cooler:
1. CUSTODY SEAl(S): ~sent

Intactl~

2. CUSTODY SEAlS NOS.:

Custody Seals on Container ~bsenl

Intact/~

3. CHAlN·OF CUSTODY. Present/Absent

Sealed In Plastic? Yes/No

Taped To Lid? Yes/No

Properly FUled Out

(Ink. Signed, ETC.)? Yes/No

4. AIRBILL AlrBlV Sticker Presentl~

5. AIRBILL NO:

6. COOLER CONDITIONS

Enough Ice (Temp 2-6 deg C)? Yes! No
Type of Ice?

Type of Packing?

7. SAMPLE TAGS Present/Absent

e. SAMPLE CONDITION: Intactl Brokeo'/leaking

Bollles Sealed In
Separate Plastic Bags? Yes/No

Correct Containers Used Yes/No
For Tests Indicated?
Correct Preservative? Yes/No

pH Checked on all samples Yesl !:l2
e:.ccept VOA'e & Soils? Yes/No

SufflClent Sample? Yes/No i i

. Labels Complete (1.0., Date, I I
TIme, Signature, Preservative? YeslNo

I

VOA Semples Without Bubbles? Yes/No~

9. Does InfonnaUon on CUs10dy I
Recorda.L8b8ls,Tags Agree? Yes/No· I

10. RAe SCREEN WITH GIEGER COUNTE~s/No ! !

11. P.O. Called? Yes/No
i '-------- --_._-

• conrad PO and ell8cll record 01 resolution
tm semple Fracllon.s: 8"SV GClMS. v-= VOA GClMS or GC. p,.Posliddo.H=Hetblclde, D;DioJdn, A=I'Jr. 1=lnorganICll. ~Cyanlde. M=Metale. R=Radlochemlstry
- Nolo semple. wtllllJubbleO under ,omms section.

•

•Typist LLR Page 15 of27



•
SWLO, INC.! AATS, INC.
Sample Custodian

ATTACHMENT 3
Analytical Request Form

G-Series: SWL-GA-115
Rev. No.: 9.0 - 09/12/03

SOUTHWEST LABORATORY OF OKLAHOMA

ANALYTICAL REQUEST FORM, SWL-GA-131 Ref# 10220

Pg 1

Closed

Client l YONDEll CHEMICAL CO

Contact RON JENSEN

Project ARCO
-------------Program

location =TU:"7:R==T=-l-=E--=Sc:-A:-:'YO""'U,.,--------

SDG EPISODE

Client Code: MTSIBR

Phone&FaX#: 281-8625577, 281-'862 6148

PO Number:

Receipt Date 01/0712003

Sample TAT: Fax Rpt 14

Reports
--------------------------Data Pkgs

EDD A-:"":R::-C::-O::-------------------------

Special Provisions: TO-14 AND TBA
SEND REPORT TO MTS/SR

Reporting Address: LYONDEll CHEMICAL CO ,
Attn: Ron Jensen;SEVICE CENTER, #116,2502 SHELDON ROAD,CHANNELVIEW,TX 77530

Billing Address: Same As Reporting Address

•"

"

•

ClientlD

,818415

618416

Project Officer:

Typist LLR

IType ~atrix IMS499

x
x

JAYANT SHRINGARPURE Prepared 01/07f2003
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sWLO, INC./ AATS, INC.
Sample Custodian

. ATTACHMENT4
Sample Log-In Record

G-Series: SWL-GA-115
Rev. No.: 9.0 - 09/12/03

•

SDG:45454 Matrix: W Containers: 5

SDG:45454 Matrix: W Containers: 5

SDG:45454 Matrix: W Containers: 5

SDG:45454 Matrix: W Containers: 5

SDG:45454 Matrix: W Containers: 5 •SDG:45454 Matrix: W Containers: 5

SDG:45454 Matrix: W Containers: 5

SDG:45454 Matrix: W Containers: 5

SDG:45454 Matrix: W Containers: 5

SDG:45454 Matrix: W Containers: 6

Date 1212012000 Page1
Episode 45454

Client EPA
Project OLM04.2

Received 12120/00
Logged In 12120/00

EXTRACTED ANALYST ANALYlED
SDG:45454 Matrix: W Containers: 5

SAMPLE LOG-IN RECORD

Southwest Laboratory of OklahoSfte--=-=~,..,.""""",=---""T'''
1700 W. Albany Suite C
Broken Arrow, OK 74012-1421

TEST PRI DUE CONTAINER ESCRIPTION
Sample: 45454.01 Sampfed:12119/00 07:45 ID:Y031B

MS320 4 0110912001 ABC EPA· 25 ML

MS519 4 0110912001 DE BNA BY OLM04.2

Sample: 45454.02 Sampled:12/19/00 09:10 ID:Y0319,-

MS320 4 01/09/2001 ABC EPA - 2S ML

MSS19 4 01/0912001 DE BNA BY OLM04.2

Sample: 45454.03 Sampled:12119/00 09:15 ID:Y0329/
MS320 4 0110912001 ABC EPA· 25 ML

MS519 4 0110912001 DE BNA BY OLM04.2

Sample: 45454.04 Sampled:12119/00 09:25 ID:Y0321

MS320 4 0110912001 ABC EPA· 2S ML

MS519 4 0110912001 DE BNA BY OLM04.2 .

Sample: 45454.05 Sampled:12/19100 09:55 ID:Y0322

MS320 4 0110912001 ABC EPA· 25 ML

MS519 4 0110912001 DE BNA BY OlM04.2

Sample: 45454.06 Sampled:12119/00 10:35 ID:Y0323

MS320 4 0110912001 ABC EPA - 2S ML

MS519 4 0110912001 DE BNA BYOlM042

Sample: 45454.07 Sampled:12/19/00 11:50 ID:Y0324

MS320 4 0110912001 ABC EPA - 2S Ml

MS519 4 01/0912001 DE BNA BY OLM042

Sample: 45454.08 Sampled:12119/00 12:05 ID:Y0325
MS320 4 0110912001 ABC EPA· 25 ML

MS519 4 01/0912001 DE ~NA BY OlM04.2

Sample: 45454.09 Sampl..d:12119/00 13:15 ID:Y0326

MS320 4 01/0912001 ABC EPA· 25 ML

MS519 4 01/0912001 DE BNABYOLM04.2

Sample: 45454.10 Sampled:12119/00 13:50 ID:Y0327

MS320 4 0110912001 ABC EPA - 2S Ml

MS519 4 0110912001 DE BNA BY 0lM04.2

Sample: 45454.11 Sampled:12119/00 15:00 ID:Y0326
MS320 4 01/0912001 ABC EPA· 25 Ml

MS519 4 01/0912001 DE BNA BY 0lM04.2

•Typist LLR Page 17 of27



I CLIENT/LABORATORY COMMUNICATION FORM, SWl-cA.m
CIioo lAboulOllY CoIlIlIllir.ltioN flu (1J1,fiq4.dcx;), SWl SOP REv. 1.0, foIIIID: OA-m..cOMM-F

TELEPHONE RECORD LOG
I~ In Reference to Case IContractIProposa1:

~ Date of Call:
~ Oient Name:

~ Oient Contact:
.- o Client o Laboratory~ Call Initiated By:

~ In reference to data for the following sample number(s):

-

~ Swnary of Questionsllssues. Discussed:

~ Summary of Resolution:

Signature: Date:

~ Distribution: t/. WhitelLab Copy t/ Yellow/Oient Copy t/ Pink/Project Officer Copy

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 w. AwHY • BRoKEN AARCW, OICWlOIM 74012 • OFRCE (918) 251,28~8 • FAX (918) 251,2599

•

•

SWLO, INC~ I AATS, INC.
Sample Custodian

Typist: LLR

ATTACHMENTS
Client I Laboratory Communication Form

G-Series: SWL-GA-115
Rev. No.: 9.0 - 09/12/03
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G-Series: SWL-GA-115
Rev. No.: 9.0 - 09/12/03

SWLO, INC. I AATS, INC.
Sample Custodian

ATTACHMENT 6
Facility Transfer & Analytical Services Request Form

1111 Facility Transfer & Analytical Services Request Form
SWL-GA-134; Form Name: GA134-Trans-F; PathandFilename: F:\Navy97\5eries\G-Series\Altchmnt\Ga-134-1

TM

•
Laboratory:

SWL Contact:

Date Results
Required:

Comments:

•

Sample Matrix Key: S=Soi/ W=Water P = Petroleum O=Olher

CHAIN-OF-CUSTODY:

Relinquished by:

Relinquished by:

Date/Time

Date/Time

Received by:

Received for lab by:

Typist: LLR

Southwest Laboratory of Oklahoma, Inc. I American Analytical & Technical Services. Inc.
1700 W. Albany' Broken Arrow, Oklahoma 74012· Office (918) 251·2858' Fax (918) 251·2599

•Page 19 of 27



OUTSIDE ANALYTlCAl. SERVICES REQlIEST (1l<>ATTll.WB1) SWL-GA-' 10 R... 3.0 amm BOO'" GA., '04UfANSRVREQ

•

(-,,,.

SWLO, INC.! AATS, INC.
Sample Custodian

AITACHMENT 7
Outside Analytical Services Request

ImPm:nOUTSIDE ANAlYT-ICAL
SERVICES REQUEST

G-Series: SWL-GA-115
Rev. No.: 9.0 - 09/12103

SAMPLE RECEIVING
DEPARTMENT

•••

I
Date Results

_La_bo_Ia_to-.:.ry_: .:.;:Regui!ed==.==-:_---,. _

_SWL--....:.._C_onta_c_t:_......,.,.. .:::co~mm=e:;:::n:::ts~: _

'7"7'1//SWL Sample No.d / /
Sample # Matrix COntainers

Sample Matrix Key: S - Soil

CHAIN-OF.cUSTODY:
SL - Sludge W· Water P • Petroleum 0 - Other

Relinquished by: Date/Time Received by:

Relinquished by: Date/Time Kecelved tor lab by:

• Typist LLR

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 W. ALBANV. BltOlCfN ARROW, OKlAHOMA 74012. OFFla (918) 251·2858. FAX (918) 251·2599 !SR01S-l09J.(1)
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G-Series: SWL-GA-115
Rev. No.: 9.0 _. 09/12103

'.

SWLO, INC. 1AATS, INC.
Sample Custodian

ATTACHMENT 8
Internal COC

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
_ ..

INTERNAL COC
...

·Client EP1IMT136 Project: 25653
.Episode: 30817

Test Cont Samp. Samp. Samp. Samp. Samp. Samp. Location Date/T1me Date/time
Code 10 II II II # # II (ref/shelf' Out Analyst In

IN120 kLl 6~
+-\'1 ~4 \~..~~~lcO0 5

MT310 A 1 2 3 4 5 6 \ --
8

B

cf --MT600 A 2 3 4 5 6

B 1-~oo ~ 'j-?/Uo
MT620 1 2 3 4·- 5

~
I ;

8
9-] ":0";) ~ 'i~9/DoB

MT810 A 1 2 3 4 5 6 i

8
B 5

MT813 A 1 2 3 4 5 6 --
8

B 5 1/ --

•

•

•Typist: LLR Page 21 of27



•
SWLO, INC.! AATS, INC.
Sample Custodian

ATTACHMENT 9
Sample Modification or Cancellation Request

G-8eries: SWL-GA-115
Rev. No.: 9.0 - 09/12/03

-.. SAMPLE MODIFICATION OR CANCELlATION REQUEST, ~1J1
5.ulplE Modific:Alioll oa Cwll1lliolllUoum (1J1,IiGUoc:), m SOP Rtv. 1.0, FoM ID: CA-1J1-Mod-F

...................1JI

INAME:

To be completed by the Requesting Individual

. DATE:

e'

REQUESTiYPE: Modification Cl
EXPLANATION OF REQUEST: .

IAUTHORIZATION BY PROJECTOFFICER:

Cancellation Cl

DATE:

To be completed by Sample Receiving

PROJECT COMPLETED:

e
IBY:

Typist LLR

DATE:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 Wesr AlIWI'( • BJlOI(fN ARflow, OK 74012 • OFAa /9181 251,2858 • FAX /9181 251,2599
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SWLO, INC. 1AATS; INC.
Sample Custodian

ATTACHMENT 10
Refrigerator Temperature Record

SWLO/ AATS

G-Series: SWL-GA-115
Rev. No.: 9.0 - 09/12/03

•
REFRIGERATOR TEMPERATURE RECORD, SWL-GA-128-1

File Name (F:\Navy97\Sop's\Fonns\Books\GA128Fl.doc) SWL SOP Rev.2.1 BookID: GA-128-ZoneRef-3

CONTROL LIMITS: 2.0 °C TO 6.0 °C

2 YES NO
3 YES NO
4 YES NO
5 YES NO
6 . YES NO
7 YES NO
8 YES NO
9 ~ NO
10 YES NO
11 YES NO
12 YES NO
13 ~ 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
~ YES NO
2S YES NO
26 YES NO
27 YES NO
28 YES NO
29 YES NO
30 YES NO

•

31 YES NO

REPAIR SERVICE: .Tobey's Heating & AlC • Ken Toby. 664-1166
OK Refril!eration CO • McIntosh Services • 836-6401

rl'l:n:UR

Typist LLR •Page 23 of27



GENERAL
ADMINISTRATIVE

G-Series: SWL-GA-115
Rev. No.: 9.0-09/12/03

ATIACHMENT 11
Depleted Bottle Log

1-'· Depleted Bottle Log
SOP SWL-GA-110, REV. #3.2 FIi;E 10: GA110AS.doc Book # GA·11D-PTCHBOTL

...-====~,.,.,.------------~-===-~=--~-------

SWLO, INC./ AATS, INC.
. . Sample Custodian

/•

••

•
SOUTHWEST LAHORATORY 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.
Sample Custodian

ATTACHMENT 12
Archive Record Sheet

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

G-Series: SWL-GA-115
Rev. No.: 9.0 - 09/12/03

•
ARCHIVE RECORD SHEET (1l0-AT'l'7.WB1) BWL-SA-110 Rev. 3.0 BOOK # GA-llO-ARCHRBCRD

Page 1

SAMPLES READY TO BE ARCHIVED ARCHIVE DATE 09-13-97
DISPOSAL DATE 12-12-97

========;.========a====

SAMPLE

30061.01
30061..02
30061..03
30061..04
30061.05

·30077.01
30077.02
30077.03
30077.04
30077.05
30077.06
30099.06
30099.07
30099.08
30367.01
30367.02
30367.03
30367.04
30367.05
30367.06
30367.07
30367.08
30367.09
30367.10
30367.11
30367.12
30367.13
30409.01
30409.02
30409.03
30409.04
30409.05
30409.06
30409.07
30409.08
30409.09
30409.10
30409.11
30409.12
30409.1.3
30409.14
30409.15
30409.16
30409.17
30409.18
30409.19
30409.20
30409.21
30409.22

Typist LLR

CLIENT

EPA
EPA
EPA
EPA

. EPA
EPA14
EPA14
EPA14
EPA14
EPA14
EPA14
EPA14
EPAl4
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E.
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
.M.TS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E .
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E
AATS-E

DESCRIPTION

62-S0-MNW1-01
62-S0-MNW1-10l
62-S0-MNW1-02
EB0711971
TB0711971
62-S0-MNW2-01
62-S0-MNW2-02
TB0713971
EB0713971
62-S0-MNW3-01
62-S0-MNW3-02
TB0714971
AB0714971
62-S0-MNW4-01
EAFN1 (CASE#25602)
EAFN2 *QA/QC
EAFN3 (CASE#25602)
EAFN4 (CASE#25602)
EAFN5 (CASB#25602)
EAFN6 (CASE#25602)
EAFN7 (CASE#25602)
BBXZO (CASE#25602)
EBXZ1 (CASE#25602)
EBXZ2 (CASB#25602)
EBXZ3 (CASE#25602)
EBXZ4 (CASE#25602)
EBXZ5 (CASE#25602)
EBXZ6 (CASE#25602)
EBXZ7 (CASB#25602)
EBXZ8 (CASE#25602)
EBXZ9 (CASE#25602)
EBYAO (CASE#25602)
EBYA1 (CASE#25602)
EBYA2 (CASE#25602)
EBYAJ (CASE#25602)
EBYA4 *QA/QC
EBYAS (CASE#25602)
EBYA6 (CASE#25602)
EBYA7 (CASB#25602)
EBYA8 (CASE#25602)
EBYA9 (CASE#25602)
EBYBO (CASE#25602)
EBYB1. (CASE#25602)
EBYB2 (CASE#25602)
EBYB3 (CASE#25602)
EBYB4 (CASE#25602)
EBYBS (CASE#25602)
EBYB6 (CASE#25602)
EBYB7 (CASE#25602)

MATRIX·

S
S
S
W
W
S
S
W
W
S
S
W
W
S
S·
S
So:
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

LOGIN

07/12/97
07/12/97
07/12/97
07/12/97
07/12/97
07/14/97
07/14/97
07/14/97
07/14/97
07/14/97
07/14/97
07/15/97
07/15/97
07/15/97
07/30/97
07/30/97
07/30/97
07/30/97
07/30/97
07/30/97
07/30/97
07/30/97
07/30/97
07/30/97
07/30/97
07/30/97
07/30/97
08/01/97
08/01/97
08/01/97
08/01/97
08/01/97
08/01/97
08/01/97
08/01./97
08/01/97
08/01./97
08/01/97
08/01/97
08/01./97
08/01/97
08/01/97
08/01/97
08/01/97
08/01/97
08/01/97
08/01/97
08/01./97
08/01/97

•
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Southwest Laboratory or Oklahoma, tIc.. 1700 W. AIbanV· Broken Alrt:Ni. OK· 251·2858·

FACiLITY LAYOUT

•
SWLO, INC./ AATS, INC.
Sample Custodian

•

r,
ATTACHMENT 13

Facility Layout

G-Series: SWL-GA-115
Rev. No.: 9.0 - 09/12/03

GC S GC
RCA

DIOXIN INSTRUM NTATION

2NltFLOOR.
ADMIN.

I~I----INORGANICOFFICES

....- -+-_....;:;J 1NORGANlC LAB

....--::=:::---COOLERS

ADMINISTRATION -......,...~--t-:~

METALS -~n,----I

~ORTING ---~....----1f+

PROJECT --~~--1:.-rI-,-t
OFFICERS

R-3 <'u5 VOAslAJRLAB(2ND FLOOR)
4 r-

R-4 1-
R-5 <. 2 21

~--"""r-----a.-""'T"""";' __

•

Note: The numbers indicate !he refrigerator or freezer number.

•
Faclllly \.8yOUt: GAt23 021802· GAt15 042302
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•
SWLO, INC. / AATS, INC.
Sample Custodian·

G-Series: SWL-GA-115
Rev. No.: 9.0 - 09/12/03

Pes: 19 1 of 2
~. 120CT 08: 15 Espt l419183 Rtt: 6S3
Recv'd by:J • SPR I GGS ______
Pkg Trk#'s: 4557~054194~

192455845760~ 791677091646~
3206817117~ 830045419249~
3206812567 v·· 826867902505 ...-
421553557054"'/ 190183876779 v-'
830696716500"'-- 829729112201 ..............
8287195141Z9~~ 3220775966~ ~

421553551065v' 811011702178~

421553557043/ 455170054210""'---

Pcs: 19 2 of 2

~. 120CT 08: 15 . E!lptl 419183 Rtt: 6S3
Recv'd bylJ. SPR I GGS_____ .
455170054209v'" 3206843954 --

Typist LLR
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Pace Analy1icarServi~$, 1m
1700 West Alban

Broken Arrow, OK 7401:
Phone: 918.251.285.

FaX: 918.251.259.

01'1--11" !-I2P 1- 12. \ .

Tll~;"Standard Operating Procedures (SOPs) contained
,.,:}ft~rein are adopted by Pace Analytical Services.'

" '.~.';

These SOPs will be followed until superceded by
Pace Analytical Services SOPs.

•

•

Chuck Hoov r
Quality Assurance Officer
Pace Analytical Services, Inc.
Broken Arrow, Oklahoma

Ro rC. S mter
If. of Quality, Safety, Training

Pace Analytical Services, Inc.
Minneaplolis, MN 55414

Da
General Manager
Pace Analytical Services, Inc.
Lenexa, KS
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SWLO, INC./ AATS, INC.
Bottle PreparatioQs

/
1.0

G-Series: SWL-GA-116
Rev. No.: 4.0 - 08/01/02

PURPOSE AND APPLICATION

1.1 This procedure is used for meeting the client's need for bottles. The client utilizes
these bottles during sampling ofvarious matrices in the field.

1.2 Over the course of a particular project, clients wIll'call the project officer with a bottle
request. A bottle request form is filled and sent to the shipping and receiving
deparfinent where the bottle order is filled and sent out to the client.

•
2.0 RESPONSffiILITIES

2.1 It is the responsibility of the Project Officer and/or the Marketing Representative to
initiate the bottle requ~st.

2.2 It is the responsibility of the Shipping & Receiving DepartmentPersonnel to fill the
bottle order and properly ship items requested to the client.

3.0 EQUIPMENT

Not applicable.

4.0 PRECAUTIONS

See MSDS for hazards related to the preservatives used.

5.0 PROCEDURE

5.1 SWLO uses bottles supplied by I-Chem and/or ESS. Certified bottles are available
should the client require the documentation. The bottle shipment personnel maintain
all documentation of certification.

5.2 Preservatives are prepared in the Inorganic or Volatile Organic departments. See SOP
SWL-IN-104 for details on preparations. When these preservatives are prepared, lot
numbers are given to them; they are checked for purity prior to use. Table 1 lists the
preservatives used in bottle preparation.

Table 1

•

Typist LLR

Preservative
Hydrochloric Acid (HCL)
Nitric Acid (HNOJ )

Nitric Acid (HNOJ)

Sulfuric Acid (H;I80.)

Sodium Hydroxide (NaOH)

Zinc Acetate
Sodium Thiosulfate (Na2S203)

Concentration
1:1
1:1
1N
1:1

10N

2N
0.008%

Parameters
Volatile Organics
Metals
Radiologicals (Except Tritium)
NitratelNitrite. Phenols, TOX.
TOC. COD
Sulfide
Cyanide
Sulfide
Chlorinated
Drinking Water
Oraanics

Amt Of Preservativesl
Container

O.5m1/40ml vial
2.0mllL
2.0mllL

2.0mUL
2.0mflL

1.0mflL

1.0m1/L

Page 1 of7•



SWLO, INC./ AATS, INC.
Bottle Preparations

G-Series: SWL-GA-116
Rev. No.: 4.0 -08/01102

..-.....

•

• /

5.,3 Bottle Order hiitiatiOIi -, During a project, the client will periodically call a project
officer or marketing representative with a request for bottles. The order is taken and a
Client Shipping Containers Request (commonly referred to as Container Request Fonn
- see Attachment I) is filled out (either standard or priority, using a hardcopy or
online form). Information is recorded including client name, client contact, project
name, requested carrier, shipping address, required delivery date, quantity, matrix,
bottle type, preservative, etc. ."

5.3.1 Hardcopy Form - Most container requests Will be completed using the
"online" version of this form; however, the form may occasionally be
completed by hand. All applicable information must be included in the form.

Note: The laboratory personnel completing the form (project officers, marketing, and
management) must choose the appropriate container (polyethylene, glass, amber
glass, or glass with or without preservative) for the specific analysis requested. See
Attachment 1B for sample preservation and bottle information. In addition, all
applicable sections of the form must be completed as specifically as possible.

5.3.2 Online Form - Most container requests will be completed using the "online"
version of this form (see section 5.3.1 for hardcopy use).

Note: The laboratory personnel completing the form (project officers, marketing, and
management) must choose the appropriate container (polyethylene, glass, amber
glass, or glass with or without preservative) for the specific analysis requested. See
Attachment 1B for sample preservation and bottle information. In addition, all
applicable sections of the form must be completed as specifically as possible.

The online form is a document template titled "Gal16Al.dot" located in
"S:\Sample Receiving and Shipping" and can be renamed using the following
naming conventi?p. and saved in the subfolder "Completed Form Gal 16Al."

Client Code + Date = EKI-CA 082102

andfor multiple requests on the same day:
Client Code + Date + -1, -2, etc. = EKI-CA 082102-1

5.4 Bottle Order Completion - The project officer delivers the Container Request Form
to the Shipping & Receiving department where the bottles are prepared.

5.4.1 Bottles are prepared in accordance with the Container Request Form.

• Typist LLR

5.4.1.1

5.4.1.2

5.4.1.3

5.4.1.4

5.4.1.5

If preservatives are required, lot numbers are recorded on the
Container Request Form.

All applicable Material Safety Data Sheets (MSDS) are included in
the sample shuttle for preservatives used.

Bottle lids are taped (to prevent leakage).

Bottles are marked with appropriate labels indicating preservative
used.

Bottles are packaged (normally in coolers) and shipped out.

Page 2 of7



SWLO, 'INC. I AATS, INC.'
Bottle Preparations

G-Series: SWL-GA-116
Rev. No.: 4.0 - 08/01102

.'

5.4.2 The type ofshipment, Tracking Number, preservatives/container lot numbers
used, and all other pertinent information is recorded on the Container Request . •
Form for future tracking purposes.

5.4.3 The Container Request Fonn is reviewed and documented (with initials and
date) by a verifier.

6.0 RECORDS

6.1 Container Request Foims (Attachment 1) are fIled in sample receiving for reference.

6.2 Copies ofAirbills are maintained with original paperwork to track shipments. (See
Attachment 2).

7.0 REFERENCES

Not applicable.

8.0 DEFINITIONS

Not applicable.

9.0 ATTACHMENTS
Attachment 1: Client Shipping Containers Request
Attachment IB: Recommendation for Sampling and Preservation of Samples According to

Measurement
Attachment 2: Copies ofAirbills •

•Typist LlR Page 3 of7
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SWLO, INC./ AATS, INC.
Bottle Preparations

Typist LLR

ATTACHMENT 1
Client Shipping Containers Request

G-Series: SWL-GA-116
Rev. No.: 4.0 - 08/01102

Page 40f7



[-J vL.I~I' I ~rllr r II'~ ,",VI' • "'II'L,;.~~ ~"'\,I(U"'~ • I.Il:r .....n ....~

. BoUlePreparations SWL-GA-116.4.008l02J02 FileID:GA116A1.dot WhileCOpy-Acoounling • YellowCopy- Client. PinkCopy-Fie
.~-.. ~::;. ORUSI

Client Code Pro·ect Name Date Contacted Date For DeilY.··-.....I---::==='---+---..:.....:..::.I::~=----:-;-=:.====--ir===~z....==-t--.:..=.:::==~:.L--t-.....:.:;==..:.===

IfNorbillable, please explain:

(RUSH Shipment Only)

Shipping: 0 Billable

Client:

Client Contact: _

Phone No.:

Shipping Address:

Containers: o Billable o Not Billable

o Not Billable

SHIPPING INFORMATION

o Coolers

.0 Custody Seals

(QTY. __--J)

(QTY. )

o Blue Ice

o COC's

IfNOrbillable, please explain:

SWL Contact:

Approved By: .

o Return Shipping Labels

o Enclose Blank Bottle Labels

o Make Bottle Labels

o Attach Bottle Labels

MISC.lSPECIAL PROVISIONS:

CONTAINER REQUIREMENTS

.' ..1 QTY. MATRIX CONTAINERS CONTAINER LOT # ANALYTICAL PRESERVATIVE PRESERVA 01,.

0

0

0

0

0

0

0

0

0

0

0
0

0

0

0

; DATE SHIPPED ·#PIECES TOTAL WEIGHT FILLED BY SHIPPED VIA SHIPPER~

·l
Southwest Laboratory of Oklahoma Inc.

1700 West Albany' BroI<enAnuw. OK 74012. OffICe (918) 251;2858. Fax (918) 251-2599
S:lSampie ReceIving and ShippingIGa116A1.dol



SWLU; iNC. I AATS, INC.
Bottle Preparations , '. ,; "\ ',;

G-Series: SWL-GA-~16
Rev. No.: 4.0 - 08/01102 ..;

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

•

.'

; ATTACHMENTIB
Recommendation for Samplirig1and Preservatfon of Samples According to Measurement

"
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Attachment 13 (EPA 40 CFR Part 136) taken from SWL-GA-115

I

Measurement

Reco~mendationFor Sampling And
Preservation orSamples According To MeasurementS)

Vol. Req. Holding
(mL) Container2 Preservative3

,4

Physical Properties

Color 50 P,G Cool,4°C . 48 Hrs.

Hardness 100 P HN03 to pH <2 6 mos.

pH

Residue
Filterable

2

100

P,G

P,G

None Required~

Cool, 4°C 7 days

Settleable Matter 1,000 P,G Cool, 4°C 48 Hrs.

Turbidity 100 P,G Cool,4°C 48Hrs.

Metals

None Req.P,G300Fluoride

Mercury (Total) 100 P HN03 to pH <2 28 Days

Inorganics, Non-Metallics
Acidity 100 P,G Cool,4°C 14 Days

Bromide 100 P,G None Req. 28 Days

Chlorine 200 P, G None Req.

Created on 08/22/02 9: 11 AM •Page 1 of 5



·. -- ....

Measurement
Inorganics, Non-Metallics .

VoL Req. :' .. " Holding ,
(mL) ": ContaineJ.2 Preservative3•

4

/• Sulfate

Sulfide

50 P,G Cool, 4°C 28 Days

500 P, G Cool, 4°C 7 Days
add 2 mL zinc
acetate plus NaOH
to pH >9

Nitrogen
Ammonia 400 P,G Cool,4°C

H2S04 to pH <2
28 Days

48 Hrs.

28 Days

Cool,4°C

Fix on site and
store in dark

Cool,4°C
H2S04 to pH <2

P,G

G
bottle and top

100

300Winkler

Nitrate plus Nitrite .

~~~f~ii¥~~Bi~i~~~~,~~~g~l~t~i~jr.lIll~9.111fu~11.~i'rw.l]I[
Nitrite 50 P, G

Dissolved Oxygen

."
Cool,4°C

Total 50 P,G Cool, 4°C 28 Days
H2S04 to pH <2

Organics
BOD 1,000 P,G Cool, 4°C A8 Hrs.

Oil & Grease 1,000 Gonly Cool, 4°C 28 Days
H2S04 or HCl to pH <2 '

Created on 08/221029:11 AM Page 2 of 5



7 Days until
extraction,

40 days after
extraction

Cool, 4°C, 0.008%
Na2S203

Phenols
EPA Method 604

Vol. Req. Holding
'Preservative3,4Measurement (mL) Containe~ T" 5...-- "~ IDle

Organics

28DaePhenolics 500 Gonly Cool,4°C
H2S04 or HCI to pH <2

50 P,G Cool, 4°C 24 Hrs.

7 days until
extraction,

40 days after
extracti

Phthalate Esters
EPA Method 606

Organochlorine
Pesticides/PCBs12

EPA Method 608

8081N8082

1,000 G, Teflon-lined
Cap

Cool,4°C,
pH 5-9

7 days until
extraction,

40 days after
extraction

Polynuclear 1,000
Aromatic Hydrocarbons12

EPA Method 610/8310

G, Teflon-lined
Cap

Cool, 4°C, 0.008%
Na2S2036

store in dark

7 days until
extraction,

40 days after
extraction

Created on 08/22/02 9:11 AM •Page 3 015



•
Measurement

Organics (continued)
Haloethers11

EPA Method 611

TCDD
EPA Method 1613
8280N8290

Vol.Req.
(mL)

1,000 .,.:

. .' Holding
.·Containe.-z

G~ Teflon-lined
Cap

Preservative3
,4

Cool, 4°C,
0.008%
Na2S203

7 days until
extraction,

40 days after
, ~xtraction

7 days until
extraction,

40 days after
extraction
extraction .

BaselNeutrals 1,000 G, Teflon-lined Cool, 4°C, 0.008% 7 days until
Acids Cap 6 extraction,Na2S203

EPA Method 625/8270C 40 days after
extraction

•• Radiochemistry
Tritium 200 Glass None 6 months

•

Footnotes:' :
1 More specific instructions for preservation and sampling are found with procedures as detailed in EPA-600/4

79-020, revised March, 1983, and in the Federal Register, Vol. 49, No: 209, Oct. 26,1984, EPA 40 CFR part
136. .

2 Plastic (P) or glass (G). Only EPA certified pre-cleaned bottles are used. For metals, polyethylene with a·
polypropylene cap (no liner) is preferred.

3 Sample preservation should be performed immediately upon sample collection. For composite samples, each
aliquot should be preserved at the time of collection. When use of an automated sampler makes it impossible
to preserve each aliquot, then samples may be preserved by maintaining them at 4°C until compositing and

. sample splitting is completed.
4 When any sample is to be shipped by common carrier or sent through the US Mail, it must comply with the

Department of Transportation Hazardous Materials Regulations (49 CFR part 172). The person offering such
material for transportation is responsible for ensuring such compliance. For the preservation requirements of
Table 1, the Office of Hazardous Materials, Materials Transportation Bureau, Department of Transportation
has determined that the Hazardous Materials Regulations do not apply to the following materials: (1)
Hydrochloric Acid (HCI) in water solutions at concentrations of % by weight or less (pH about 1.96 or greater).
(2) Nitric Acid (HN03) in water solutions at concentrations of 0.35% by weight or less (pH about 1.15 or
greater). (3) Sodium Hydroxide (NaOH) in water solutions at concentrations of 0.08 by weight or less (pH
about 12.3 or less).

5 Samples should be analyzed as soon as possible after collection. The times listed are the maximum times
that samples may be held before analysis and still considered valid. Samples may be held for longer periods
only if the permittee. or monitoring laboratory. has data on file to show that the specific types of sample under
study are stable for the longer time and has received a variance from the Regional Administrator. Some
samples may not be stable for the maximum time period given in the table. A permittee, or monitoring

Created on 08/22102 9:11 AM Page 4 of 5



6
7

8
9

"""--.".' ..

j

laboratory I is obligated to hold the sample for a shorter time if knowledge exists to show that this is necessary
to maintain sample stability.

ShoUld only be used in the presence of residual chlorine. .

Maximum holding time is 24 hours when sulfide is present; optionally, all samples may be tested with lead
acetate paper before the pH adjustment in order to deterrriine.ifsuifide is present If sulfide is present, it can
be'removed by the addition of cadmium nitrate powder until a negative spot test is obtained. The sample is.
filtered and then NaOH is added to pH 12.

Samples should be filtered immediately on-site before adding preservatives for dissolved metals.

For samples from non-chlorinated drinking water supplies, concentrated H2S04 should be added to lower
sample pH to less than 2. The sample should be analYzed before 14 days. Samples receiving no pH
adjustment must be analyzed within ~even days of sampling.

10 The pH adjustment is not required if acrolein will not be measured. Samples for a.crolein receiving no pH
adjustment must be analyzed within 3 days of the sampling.

11 When the extractable analytes of concern fall within a single chemical category, the specified preservative
and maximum holding times should be observed for optimum safeguard of sample integrity. When the
analytes of concern fall within two or more chemical categories, the sample may be preserved by cooling to

4°C, reducing residual chlorine with 0.008% sodium thiosulfate, storing in the dark, and adjusting the pH to 6
- 9. Samples preserved in this manner may be held for 7 days before extraction and 40 days after extraction.
Exceptions to this optional preservation and holding time procedure are noted in footnote 6 (requirement for
thiosulfate reduction of residual chlorine).

12 If 1,2-Diphenylhydrazine is likely to be present, adjust the sample pH to 4.0 ± 0.2 to prevent rearrangement to
benzidi!1e.

Measurement

Container
Size
(oz) Container

Holding
Preservative Time

Inorganics, Non-Metallics
Petroleum Hydrocarbons 32 G Cool,4°C 28d.
Metals
.Total Recoverable 8 G Cool, 4°C 6 months
Mercury (total) 8 G Cool, 4°C 28 days
ttrmaEtt[n1Rr~q~~Qurc.l[m6ii~lmt\1~~fl{,\¥3x.l;~11~~imI~,j1iJI~li~lli~lJ!jf~~~;~i~~iill'~;L~~~JIf~~~p:.6'U~~~D}~~~t~~~~l!f,f,?[~ffi~~~~~riia'mJm~
Organics
VOCs and Xylenes, 2 x 4 G Cool, 4°C 14 days
EPA Method 8260B

A More specific instructions for preservation and sampling are found with procedures as detailed in SW846,
"Test methods for Evaluating Solid Waste, Physical/Chemical Methods", 3rd Edition, Chapter 4.

Created on 08/22102 9:11 AM •Page 5 of 5



SWLO, INC. 1AATS, INC.
Bottle Prepara~ons
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-I· 'fJ>. , ~eries:S~GA-l16

Rev. No.: 4.0 - 08/01/02

• /

_. 4

ATTACHMENT 2
Copies ofAirbills

~;;y _._ .

9485

1t3'-

..........t !. ..
~No.

5553037630AIRBILL
PACKAGE

TRACKING NUIIBER

11111~11~11~llilllllllilllilll~llillllllllllllllllI
5553037630

5163"

•

SOUTHWEST LABORATORIES·strGitAikireii"· .._. _ " -. - -, .

1700 W ALBANY STe c.C!iii SiA "'llIPRequIml
BROKEN ARROW OK 74.. 0 1.2

YrJIJfI fNrERHAJ. 8/WNG REFERENCE INFORMATION (op/IMIII) (FIrrlU-. "'1/_, otIlitrrl/a.J

2B

Figure 1: FedEx Airbill

•
\.
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SWLO,INC.I AATS, INC.·
BottI~,Preparations

G-Series: SWL-GA-116
Rev. No.: 4.0 - 08/01/0~

~ .,,

DEUVERY
RECEIPT

..... tDldfMl'......
1'\.USA,.(I(7411.
111-oG7·11t1

.-Y.•No
WrAI.Q1"EIIlQK7••
1Je.4iD.'*

ROUTE NUMBERS (CUSTOMER REF. NO. ) TOTAlCHAAGES
$

NOTAVAILABLE FROM CLASS A CARRIERS coo
10: COMPANY NAME LOC. NO. PRODUCT

coo
.AIlORESS: (NO P.O. BOlt AU.OWED) FEE

DEClARED
CITY: STATE: Z1P(REQ)

VAlUE

IHSUR

COHTAC~ PHONE:
FEE

DENT
FEE

.....CICC. CM "'111'-

PHONE:

STATE: ZIP:

IIS.IlJ!!!J!!!!
u. & __8t'57DI5I.liDlI1>MS~I</IC.

(~In ) (=654351 ~ ~
SHIPPER DEC\ARES REQ1JIREMENT FOR RAPID MOVEMENT
FROM: fXItIIPI«'t NAME LOC. NO.

ATTACHMENT 2
'Copies of Airbills

....-------------------•"

'.

j

"...
SHIPPER SIGNATURE FOR U.S. DEUVERY

DATE:___ DATE: __

X TIME: X TIME:
~

(::~
WEIGHT ) RECEIVED IN GOOD ORDER AHll CONDIT1ON

X DATE:

~PAYMENTTERMS
0--)

PlEASE PRINT NAME
0 .......0 0 CCIlUCT X nME:

AllOITIONAL DEUVERY INSTRUCTIONS:

THIS Po\CKAGE IS ACCEPTE) BY us DELIVERY FOR SHIPMENT BASal ON ntE TERIoIS AND CONDlTlOflS ON THE REVERSE SIDE OF THIS AlRlIIU

DESCRIBE lXlHTEHTS:

\.

"

,.
•

~o
a: ...J
Q.. ...J
II: -o CD
w !!:
Q.. C
r; en
w •.

~ ~

Figure 2: U.S. Delivery Systems

FROM (COMPANY NAME)

SCUTH~EST LABS
ADDR~v~-ji·-----·_-·-··--·---··-----iJ.lir:l

i-,eo w ALB.~NY
CITY-----------SrATE -.- ZIP CODE (ReOUIRED)

S~~~JtZ.M~~:r ~~- --- - ..•• -. PHONf-~·_L'.!.:4~O~1~2~-_.&.;,;;RE;CE;'M~:;;:R~O:i<D:;:;O~F~PAi'tY~M~EHT~::;:;:;;;;;:;;;;==

"r=:~=,.,.,.",.,.,..",.,.,.",....--------------1 0 ~~OER 0 ~~ENER
TO (COMPANY NAME) AIrborne AccoIll1t No.
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1.0 PURPOSE AND APPLICATION

• 1.1 Analytical balances of various capacities arid operational mode are calibrated biannually
by a"licensed specialist and officially recorded as" verification of performance.

1.2 Stickers documenting the calibration are placed on the balance noting th~ calibration data
as well as the date of the next calibration. Do NOT use the balance unless it has a
certification sticker! Certificates of calibration are maintained in the QA/QC
department. .

1.3 Balances are checked with known calibration weights daily and/or before use. If the
reading from the calibration check is not within limits, the balance will be re-calibrated
by the service person.

2.0 RESPONSIBILITIES

"2.1 It is the responsibility of the Program Manager, Section Supervisor and/or Group Leader
to verify that the calibration is properly being checked and documented in the Zone Log
Book as per SOP SWL-GA-128, Rev. 2.l.

"2.2 It is the responsibility of the Analyst who checks the calibration"to verify that the
"certification sticker on the balance is current, and that the check is performed as per this
Standard Operating Procedure and the SOP "Maintenance o/Zone Log Books", SOP

, SWL-GA-128, Rev. 2.1.

." 3.0 EQUIPMENT

3.1 Laboratory Balances (Ohaus, Sartorius, Mettler, etc.)

3.2 Class 1 weight set

4.0 PRECAUTIONS

Care must be taken when handling the Class 1 weights: tweezers should be used. Do Not Drop
The Weight. Dropping the weight might chip or damage the weight and introduce inaccuracy to
the calibration check.

5.0 PROCEDURE

• Typist LLR

5.1 Electronic top loaders, (example, Ohaus GT400)

5.1.1 Allow a warm up time of 30 to 60 minutes after plugging in the balance.

5.1.2 Center bubble level indicator oftop loader using the leveling screws.

5.1.3 Using kimwipe and/or balance brush, remove any particulates from balance pan.

5.1.4 Tum power switch to "1 ", the top loader will run through an "auto check".

5.1.5 A small green circle "0" appears in the bottom left comer if the system is ready.

Page 1 of4



Check the calibration using weights that span the anticipated
weighing episode. If beakers or other equipment are to be used in the
weighing process, use them in the tare process and then check the
calibration.

.......

l

SWLO/AATS, INC.
Electronic Balance Calibration Checks

5.1.6 Press tare once. The display will read "O.OOg".

5.1.7 Calibration check

5.1.7.1

.G-Series: SWL-GA-120
Rev. No.: 4.3 - 01110/02

•
5.1.7.2

5.1.7.3

5.1.7.4

5.1.7.5

Place calibration weight in center of pan using forceps (never touch
weights with fingers).

Read and record reading from balance in the i'Daily Balance Check
Log" of the Zone Log Book (see Attachment 1 ofthis SOP). Record
weight to the nearest O.Olgro.

Repeat steps 5.1.7.2 & 5.1.7.3 using a second, third and fourth
weight.

Document all readings in the "Daily Balance Check Log" of the Zone
Log Book (see Attachment 1 of this SOP).

Top loader is now ready to use.5.1.8

5.1.7.6·

5.1.8.1

5.1.8.2

NOTE: Reading is stable when "g"appears in the display.

Note control limits recorded in the balance log. Should the weights
be outside the control limits, stop the calibration and notify the
supervisor or QA Officer.

Keep pans as clean as possible.

To tare: After reading is stable, press tare and display all zeros.

•
5.2 Electronic Analytical Balance, Ohaus Model AS120 (reference Ohaus Operating Manual

for further detail).

5.2.1 Ifbalance has been unpll;lgged, allow 60 minutes for warm-up.

5.2.2 Check the center bubble level using leveling screws.

. 5.2.3 Briefly press "ONffARE" to tare balance; first 8.8.8.8.8.8.8.8., then 0.0000 will
appear.

5.2.4 Calibration Check

Typist LLR

5.2.4.2

5.2.4.3

5.2.4.4

Check the calibration using weights that span the anticipated
weighing session.

Remove all objects from the pan and close the doors.

Hold down "ONfTARE" until "CAL" appears.

Release "ONffARE \; SPAN" will appear. •Page 2 of4
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.'•
• Press "OFF MODE" and the display will show "LIN".

• Press "ONITARE" to start the linearity calibration procedure.
When "ONITARE" is release, "C 0 g" will be displayed,
indicating that no weight should be in the pan.

• Press "ONITARE". The display will show "-C-" followed by the
value of the weight tbat must be placed on the pan.

• Place the required weight in the pan.

• Press "ONITARE".· The display will show "-C-" momentarily,
then "C" followed by the next weight to be placed on the pari. Do
not disturb the balance when "-C-" is displayed.

• Place the required weight on the pan, then press "ONITARE".
The display will show "-C-" while the balance re-calibrates.
When the weight on the pan is displayed along with the current
indicator, the balance is re-calibrated.

••• 5.2.5 Taring

5.2.5.1

5.2.5.2

6.0 RECORDS

• Repeatedly press "OFF" mode until "END" is displayed.

• Press "ONITARE". When released, the balance will return to
nonnal weighing operations.

Place container on pan..

Press control bar once to tare, all zeros will appear. Balance is now
ready for weighing.

Maintenance for the balances is documented with a sticker on the
balance dating the service and the next service due date.

Documentation of the balance calibration checks are maintained in each areas zone book.

7.0 REFERENCES

ASTM Procedure E617.

8.0 DEFINITIONS

Class I: .....A classification of weights that are certifieditraceable to the National Institute of
Standards and Technology (N.I.S.T) Standards (NIST Handbook 44, published 1992).

• 9.0

Typist LLR

ATTACHMENTS: Attachment 1: Daily Balance Check Log.
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ATTACHMENT 1
Daily Balance Checks
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•
1.0 PURPOSE AND APPLICATION. To ensure the integrity of the samples. steps must be taken

to minimize contamination from the containers they are stored in and through the glasswares or
labwares used during sample analysis. Ifth~ analyte(s) to be determined is organic in nature,
then a glass container should be used. If the analyte(s) is inorganic, then a plastic or
polyethylene container should be used.

2.0 .RESPONSmILITIES

2.1 Glassware Prep Technician - It is the responsibility of the glassware prep technician to
ensure that glassware/labware is available for sampie preparation/analysis and that the
glassware is cleaned as per the following procedure to ensure minimal contamination to
the sample analytical process.

2.2 Section Supervisor - It is the responsibility ofthe section supervisor to look for
occurrence of blank contamination and alert/oversee the troubleshooting to correct the
problem.

3.0 EQUIPMENT. Refer to SWL-GA-lOO "Laboratory Quality Assurance Plan", for the
equipment list for the sample prep areas.
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•I
5.2.1 Rinse bottles 2 times'~th tap water.

5.2.2 Rinse off Sharpie labels with methanol.

5.2.3 Remove any residue from bottles with brush and detergent. If a brown residue
persists, rinse with hydrox solution.

Hydrox Solution:

• 60 g sodium chloride
• 60 g hydroxylamine sulfate'
• Dilute to 500 ml with deionized water.

• Mix well.

. 5.2.4 Place bottles into mercury washtubs containing 10% nitric acid and 200ml hydrox
solution per tub. Soak 30 minutes or more.

Nitric Acid:
• Change acid water every Tuesday morning and every Friday morning. Be .

certain the washtub is cleaned before adding fresh, deionized water and acid.

5.2.5 Rinse 3 times with deionized water.

)
5.3

5.2.6 Place upside down in drying baskets without paper towels.

HG Digestion Lids

5.3.1 After soaking, scrub lids with a brush and detergent.

5.3.2 Rinse 3 times with tap water, then 3 times with deionized water.

5.3.3 Place lids into plastic tray.

5.3.4 Fill tray with 10% nitric acid and 100ml hydroxylamine solution (see Section
5.2.4 above). Soak 30 minutes or more.

5.3.5 Rinse with deionized water.

•
5.3.6 Place into drying tray with paper towels.

5.4 Organic Analysis Glassware Preparation

5.4.1 Although procedures for glassware vary somewhat according to the type of
apparatus involved, the protocol for most apparatus involves thorough washing,
solvent rinsing and high temperature oxidation. This procedure has been proven
extremely effective for elimination of contamination in trace level organic
analyses..

5.4.2 Glassware preparation procedure for non-volumetric glassware:

Typist LLR

5.4.2.1

5.4.2.2

Rinse 1-2x with methanol to help remove residue.

Thoroughly wash in DI water and Alconox to remove particulate •
matter and gross contamination.
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5.5 

5.4.2.3 

5.4.2.4 

5.4.2.5 

., 'M~' ~,~ 

;. .. ,:\.~> 

Rinse extensively with DI water. 

Methanol rinse.': ,:, ' 

Place in oven at 200°C for 2 hours. 

5.4.3 F or preparation of volumetric glassware: 

5.4.3.1 

5.4.3.2 

5.4.3.3 

5.4.3.4 

5.4.3.5 

5.4.3.6 

5.4.3.7 

5.4.3.8 

Rinse 1-2x 'with methanol to help remove residue. 

Thoroughly wash in DI water and Alconox to remove particulate 
matter and gross contamination. 

Rinse extensively with DI water. 

Submerge in concentrated "Nochromic"/sulfuric acid batch for 2-4 
hours and then rinse 5x with DI water (optional). 

Rinse 2x with methanol. 

Air Dry 

Cap with aluminum foil. 

Rinse 3x with solvent of choice before using. 

Segregation of Potentially Contaminated Glassware 

5.5.1 When a sample is suspected of containing a high contaminant level, disposable 
glassware will be used as much as possible and discarded after use. Any non
disposable glassware that is used will be washed and prepared separately using 
the SOP for glassware ~reparation. 

5.5.2 Glassware suspected of gross contammation will be rinsed with methylene 
'chloride three times, the rinsate concentrated to a fmal volume of O.5m1, and 
analyzed by chromatographic techniques to check for residual contamination. 
Glassware checks exhibiting detectable peaks will be discarded. 

5.5.3 The suspected contaminated glassware will be placed in a nonchromix solution 
overnight, after' which it is rinsed thoroughly with tap water and detergent, 
followed by liberal rinsings ofDI water, and finally rinsed with Methanol and 
dried for 2 hours. 

RECORDS. N/A 

REFERENCES. NI A 

ATTACHMENTS. N/A 

DEFINITIONS. NI A 

Page 3 of3 



•
Pace Analytical Senri~Bs, Inc

1700 West Alban;
Broken Arrow, OK 7401~

Phone: 918.251.285l
FaX: 918.251.259~

..... ::.
. ;", ..

....... ".:"

GA- l 2.'7 -l2.~

T~~'Standard Operating' !oce ures (SOPs) contained
..-;·.rllerein are adopted by Pace AnalYtical Services.

; ....:

These SOPs will be followed until superceded by
Pace Analytical Services SOPs.

•

•

Chuck Hoov r
Quality Assurance Officer
Pace Analytical Services, Inc.
Broken Arrow, Oklahoma

Signature:

Ro rC. S mter
If. of Quality, Safety, Training

Pace Analytical Services, Inc.
Minneaplolis, MN 55414

Da
General Manager
Pace Analytical Services, Inc.
Lenexa, KS



TM .

SOUTHWEST LABORATORY OF OKLAHOMA, INC. and

AMERICAN ANALYTICAL & TECHNICAL SERVICES, INC•

Standard Operating Procedure

LIMS For.Sample Receiving

Document No.: SWL-GA-124

Rev No. / Date: Rev. No.: 3.1 - 02126/01

\iJPFICIAL\
O Y

RED STAMP

O lD . INDICATES
T '" . ORIGINAL

..;:;....;;::;...;.-.w----·

DATES

Date

q,3lox/ol

Date

•

•

(Effective Date is 10 calendar days after the last signature above - QNQC Officer)

Document Status

[ ) Controlled DC No. Issued to: Date: QA:__

[ ~fficial Copy OC No.: ..2..Gd I Issued to: :(TrJu5- fA Date: !f)VZ/()3 QA: e..,q
•

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



~WLU, l.NL~ J AAT~, lNL.
LIMS For Sample Receiving

/. l'-Series: SWL-l'A-124
Rev. No.: 3.1- 02126/01

•

•

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

LIMS FOR SAMPLE RECEIVING

TABLE OF CONTENTS

PURPOSE AND APPLICATI0 N •.•..•••••...•................••.•.....••.•.•..•.•..••......••••••..•••..•••••.••.•.•.•..••...••• 1

RESPONsmILITIES ........................................•............•••.......•...•.....•••..•...........•..•...................•••• 1

EQUIPMENT.....................................••.•......•.•.......••••.........••........•.•.••......•.•...•...•.............•............• 1

PRECAUTIONS ...........................................•...........•...•.........................................••.•.......•.....•••.••. 1

PROCEDURE ................................................••........••............•.........•.•.........................................••. 1

RECORDS ~ ~.....•.........•.......•.......... 4

REFERENCES...............................................•............•.....................•....................................•...•.••. 4

DEFINITIONS ...............................................•...........•.•...•......•...•.•......•.........................................•. ·4

ATTACIrnENTS ....•....•...................•.•••••..........•..•.•..••.••.••.....•.•••.•..•••.••.•........•.•••.........•......•...•....• 5

• Typist: LLR



SWLO, INC./ AATS, INC.
LIMS For Sample Receiving

. G-Series: SWL-GA-124
Rev. No.: 3.1- 02126/01

1.0 PURPOSE AND APPLICATION

LIMS is used as the Sample Custodians main tool for managing sample information. This •
Standard Operating Procedure is used to give a step by step process for entering sample
infonnation into the LIMS system.

2.0 RESPONSIBILITIES

2.1 It is the responsibility of the Project Officer to provide the Sample Custodian with an
ARF (Analytical Request Form) for each episode.

2.2 It is the responsibility of the Sample Custodian to enter accurate sample information and
to quality check all information between the COC (Chain of Custody), ARF, and logged
paperwork.

3.0 EQUIPMENT

3.1 LIMS Access

3.2 HP Laser Jet Printer or equivalent

3.3 Eltron direct thermal printer or equivalent

4.0 PRECAUTIONS

. See Standard Operating Procedure "Laboratory Safety Plan", SWL-GA-111.

5.0 PROCEDURE

5.1 Log On

5.1.1 To log onto LIMS, click on the LIMS icon on the desktop.

5.1.2 You must provide user name and password.

5.2 Sample Receiving Screen

The sample receiving screen gives you options for Samples, Reports, and Help.

5.3 Samples Key

The "Samples" menu gives you options for New, Modify, Disposal, Barrel ID's, ARF
Login, ARF Login by Ref, SDG Assignment, Rapid Turn Notify, and Exit.

5.4 Episode Login

There are two ways to log new episodes: ARF Login, by reference, and New Login.

•

5.4.1 ARF Login by Ref

Typist UR

5.4.1.1 Choose ARF Login by Reffrom the Samples Menu. •Page 1 of5



5.4.1.3 The computer will now retrieve information provided on the ARF, by
the Project Officer~ arid leave you at the Login Sheet screen.•

SWLO, iNC. I AATS, INC.
LIMS For Sample Receiving

5.4.1.2

G-Series: SWL-GA-124
Rev. No.:, 3.1 -- 02126/01

Provide the ARFRef#, Located on the upper right corner ofthe ARF.

.'

• Typist LLR

5.4.1.4

5.4.1.5

5.4.1.6

On the Login Sheet tab you must provide the following:
• Received by: Name, Date, and Time
• Logged by: Name, Date, and Time
• Custody Seal: Status and Numbers (Enter ''N/A" if no seal

numbers ate present on cooler; enter ''No Seals" if no
custody seals were present.)

• Airbill: Status and Number(s) (Enter "Walk In" for all customer
drop-offs)

• You must click all of the applicable on COC Records (present,
Sealed in Plastic, Taped to Lid, and Properly Filled Out)

• You must clickon the following items that pertain to this episode
(i.e. Traffic Report... , Do COC... , Cooler Temp..., Rad
Screen... , PO Called)

• Sample Tags: One of the following must be chosen (Absent, On
COC, Not on COC)

• Sample Condition: Status (Click on all of the following that
pertains to the episode)

• Cooler Condition: Enough Ice (click ifcooler temp is below 6°C),
choose the appropriate type of ice, and packing material

• Cooler ID /Temperature: This is for EPA use only; use the
following format for cooler id' s (i.e. 1% 1/99-1,
10/01/99-2)

On the Episode tab you must provide the following:
• All of the following fields should be filled by use of the ARF Login

step, Client, Project, and Lab ID.
• Site, P.O. Number, Comment, and Case No. can be found on the

ARF (EPA Case #'s arelisted on Traffic Report)
• Report Print Options and Log Sheet Print Options are set to default

and should only need the Login Sheet Option changed in
the event of an EPA episode.

On the Samples tab you must provide the following:
• You must choose betweenInvoice and OnHold (Invoice is the

default setting and OnHold is to be chosen when
designated by the Project Officer)

• Client ID: This is filled during the ARF Login step.
• Type: This is filled during the ARF Login step. (i.e. Nl, MS1,

SDl, DDl)
• Matrix: This is filled during the ARF Login step.
• Sampled: This must contain the date and time sampled, taken from

the COCffraffic Report.
• Containers: Must have total number of containers for sample ID.

Page 2 of 5
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5.4.1.7
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• Location, Depth From - To: This will be filled with the
information contained on the cac, ifprovided.

• SDG: This is filled during theARF Login step. •
• Short ill: This will be filled with information contained on the

cac, if provided. ".
• Descr.: This will be filled with information contained on the cac,

ifprovided.
• Submitter: This is filled during the ARF Login step.
• Field Lot #: This will be filled with information contained on the

cac, ifprovided.
• Cooler ID: This will be in the following format: mm1dd/yy-#, (Le. "

10/01199-1, 10/01199-2). Assign each cooler ID to" the
samples that arrived iri those coolers.

• Tags: This is used to list EPA control tag numbers.. "
• .Shipping condition: Provide the cooler temp in this field. (All

temps are in Celsius, designate this by the use of a lower
case "c" after the numeric temperature.

• Sample Fractions: Will be assigned by the program on a basis of
test codes.

• ACID Base Lot #: Fill if information is provided.
• Holding Time: Defaults to standard ofninety days.
• Storage: Not yet assigned
• Shelf: Not yet assigned
• pH Check: Check when containers in the sample ID have"

" preservatives used and a pH check has been performed. •
• Copy Sample & Container Data Forward: This box defaults with a

check and will carry all information to the next sample
ID.

an the Analysis tab the following fields must be filled:
• Test: This is filled during the ARF Login step.
• Inv. Item: This is filled during the ARF Login step.
• RptList#: This is filled during the ARF Login step.
• Description: This is the default nomenclature for the test code.
• Cont: Container letter designations must be assigned to the correct

test codes.
• Pri: Is assigned (as follows) during the ARF Login step, according

to the due date listed on the ARF.

3 = 30 days
4 = 21 days
5 = 14 days
6 = 7 days
7 =5 days
8 = 2 days
9 = 1 day

•Page 3 ofS



5.4.2 New Login

During new login, all procedures from the ARF Login are followed, however you
must provide all informationthat previously would have been pulled over on the
ARF Login step. '

5.5 Documentation

,
• Due: The·pfbgram automatically calculates this date. The date can

be changed for dates that do not fall in to the standard
. ">i'~ound. times listed above.e/

SWLO, INC. I AATS, INC.
LIMS For Sample Receiving

,,,' ,

.',' ~'

G-Series: SWL-GA-124
Rev. No.: 3.1- 02126/01

5.5.1 After all information is entered on the episode, you must go to the Episode screen
and click on the DONE button.

5.5.2 The following documents should print at completion:

• Work Sheet
• DC-I (Cooler Receipt)
• Internal cac
• Labels

. 5.6 Reports

5.6.1 The following options can be used to reprint forms.

e /..
5.6.1.1

5.6.1.2

5.6.1.3

5.6.1.4

6.0 RECORDS

Not applicable.

7.0 REFERENCES

Not applicable.

8.0 DEFINITIONS

Work Sheet: Must provide episode number

Labels: Must provide epis.o~e number or episode and sample number
(i.e. "4~976.01" will give you all containers for ".01")

\ ..

Cooler Receipt - DCl: Must provide episode number and choose
EPA I Non-EPA.

Chain ofCustody: Must provide episode number.

cac: Chain of Custody. Field document used to document and relinquish
custody of sample from field.

Internal cac: .Internal Chain of Custody. Document to record custody of samplese through the laboratory. .

Typist LLR . Page 4 of S



SWLO, INC./ AATS, INC.
LIMS For Sample Receiving

G-Series: SWL-GA-124
Rev. No.: 3.1 - 02/26/01

DC-1 : Document Control-Form #1

ARF: Analytical Request Form. A form completed by the Project Officer and
used by the Sample Custodian, to detail what analyses is required for eac.
sample.

LIMS: Laboratory Information Management System.

, Traffic Report: Chain ofCustody used by the EPA.

9.0 ATTACHMENTS

Not applicable.

•
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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 of
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-I00).

4.0 PRECAUTIONS

4.1 See precautions in the owner's manuals for each instrument.

••

•

5.0

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 instrwnents are properly trained and develop trouble-shooting
skills in equipment failure to reduc~ 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
'maintenance logbook, which is kept near the equipment to monitor the adequacy
ofmaintenance schedules. The records contain the date (month, day, year),
description of the maintenance done, the actual findings, the name of the person
doing the maintenance and a statement of whether the maintenance operations
were routine, and if those operations followed the written SOP.

Typist LLR Page lofS



. 5.104 Performance criteria is established for judging when data from instrument
performance checks indicate the need to make adjustments in the instrument
operating conditions.

./

SWLO, INC.! AATS, INC.
. Preveritiv~ Maintenance

G-Series: SWL-GA-127
Rev. No.: 4.0 - 071031100

•
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

5.2.2.6

5.2.2.7

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.

Oven performance checked daily prior to use.

Details regarding maintenance of the GC's and HPLC's can be found
in SWL-OP-201, SWL-OL-I03, SWL-OG-114 and SWL-OG-118.

5.3 Gas ChromatographylMass Spectroscopy (GCIMS)

5.3.1 The preventive maintenance includes:

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

5.3.2 Additional details regarding preventive maintenance can be found in SWL-OV- •
105, SWL-OD-I02, and SWL-OA-I03.
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5.4.1 Preventive maintenance is done for atomic absorption through the following
checks:

5.4 Atomic Absorption SpectrophotometerslICP•
SWLO, INC. / AATS, INC.
Preventive Maintenance

.. • ~... • i : .,...:"... -,. ~, J ', ... .\~~:> .
G-Series: SWL-GA-127

Rev. No.: 4.0 - 071031100

5.4.1.1

5.4.1.2

5.4.1.3

5.4.1.4

5.4.1.5

Minimum warm-up period of 30 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

•. J

~'_.,.

•

5.4.2 Details on the preventive maintenance for ICP and AA's can be found in SWL
IN-I03.

5.5 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 1 calibration weights
before use.

5.5.2 The pH/specific-ion meters are calibrated before use with a minimum of two
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 O-rings checked prior to use; replaced ifwom 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.SA Other inorganic preventive maintenance procedures can be found in SWL-IN-I03.

6.0 RECORDS \

6.1 Maintenance documentation is recorded in the Instrument Maintenance Log.

Typist LLR Page30fS



Details of these logs can be found in the following standard operating procedures:

G-Series: SWL-GA~127
Rev. No.: 4.0 - 07/031100

SWLO, INC./ AATS, INC.
Preventiv~ Maintenance

6.2

SWL-IN-I03
SWL-OA-I04
SWL-OD-I02
SWL-OG-114
SWL-OL-I03
SWL-OP-201
SWL-OV-I02
SWL-OV-I05

Inorganic Preventive M~ntenance Schedule
Air LogbookMaintemince
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

9.3 ICP Inductively Coupled Argon Plasma •

Typist LLR

9.4 AA Atomic Absorption

9.5 TCLP Toxicity Characteristic Leaching Procedure

9.6 ZHE Zero HeadspaceExtractor
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SWLO, INC. 1AATS, INC.
Preventiv~Maintenance
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ATfACHMENT 1

EQUIPMENT OUT-OF-ORDER SIGN

o·

G-Series: SWL-GA-127
Rev. No.: 4.0 - 07/031100
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SWLO, INC./ AATS, INC.
Maintenance of"Zo~e"Log. Books

MAINTENANCE OF "ZONE" LOG BOOKS
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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.

SWLO, INC. I AATS, INC.
Maintenance of "Zone" Log Books

•
/ 1.0 PURPOSE AND APPLICATJON

j ' •• :

G-8eries: SWL-GA-128
Rev. No.: 5.1 - 03/18/03

2.0 RESPONSIBILITIES

The following personnel are responsible in seeing that the Zone Logbooks are being maintained:

• SYOA - GCIMS. (OS) -Diana Hoke/Ann Wade
•. OL/GC Pesticides (OP) - Blaine Bolding/Imelda Williams
• RMCA (RD) - Kert SurfacelDavid Hayes
• Volatile GCIMS (OY) - Sam Alexander/Janet Williamson
• Organic Extractions (OE) - Desmond Foster/Chris Derouen
• .Sample Receiving (SR) -Jason SpriggslDebra Klapperich
• InorganicslMetals (IN) -Susan TumerlMelissa Self
• AirlDioxin (ONOD) - Jayant Shringarpure/Barry Hall/Bryon Landtroop
• GC-YOA (OG) -Bryon Landtroop/Sam Alexander

The logs will be maintained by designated employees and reviewed by the above supervisors.
An audit check will be done on all new zone logbooks prior to their release.

.J
•... 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.I. 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-ll1, "Laboratory
Safety Plan."

5.0 PROCEDURE

5.1 The laboratory is divided into the following zones:

• Typist LlR

• OS
• OP

• RD
• OY
• OE
• SR

• IN
• OA

- SYOA-GC/MS
- GClPesticides
- Radioactive Materials Control Area (RMCA)
-Yoa-GC/MS
- Organic Extractions
- Sample Receiving
- Wet Chemistry/ Metals
-Air

Page 1 oflS



SWLO, INC./ AATS, INC.
Maintenance of "Zone" Log Books

• OD. - Dioxin
• OG -GCVoa
• OL -HPLC

G-Series: SWL-GA-1.28
Rev. No.: 5.1 - 03/18/03

•5.2 Details of how 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-llI - "Laboratory Safety Plan"

5.2.4 SWL-GA-114 - "Hazardous Waste Management Plan"

6.0 RECORDS

Form GAl28Fl "Refrigerator Temperature Record" shall be maintained in a bound zone
logbook in each laboratory area, which requires refrigerator temperature monitoring.

Form GAl28F2 "Freezer Temperature Record" shall be maintained in a bound zone
logbook in each laboratory area, which requires freezer temperature monitoring.

Form GAl28F3 "Oven Temperature Record" shall be maintained in a bound zone
logbook in each laboratory area, which requires oven temperature monitoring.

Form GAl28F4 "DJ. Water ConductivitylResistivity Checks" shall be maintained in a
bound zone logbook in each laboratory area, which requires the monitoring ofD.r. wate.
conductivity.

•Typist: lLR

6.5

6.6

6.7

6.8

6.9

6.10

6.11

Form GAl28F5 "Daily Balance Checks" shall be maintained in a bound zone logbook in
each laboratory area, which requires the calibration of balances.

Form GA128F6 "Fume Hood Daily Flow Check" shall be maintained in a bound zone
logbook in each laboratory area wpich requires the monitoring of fume hood velocities.

Form GA128F7 "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 ofwater bath
temperatures.

Form GAl28F9 "Sonicator Record" shall be maintained in a bound Zone Log Book in
each laboratory area which requires calibration checks for sonicators.

Form GA128FIO "Sample Receipt Thermometer Calibration Check" shall be maintained
in a bound Zone Log Book for the Sample Receiving Area.

Form GA128Fll "pH Meter Calibration Log" shall be maintained in a bound Zone Log
Book for Organics Extractions.
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SWLO, INC. I AATS, INC.
Maintenance of "Zone" Log Books

" ;,:1: '.
.,:'" . G-Series: SWL-GA-128

Rev. No.: 5.1- 03/18/03

/' ~\

)

•
6.12 Form GA128F12 "Hotplate Monitoring Log" shall be maintained in a bound zone

logbook in each laboratory ar~a, which re9uires the monitoring ofhot plate temperatures.

7.0 REFERENCES

Not applicable.

8.0 DEFINITION

• Zone = A defined area of the laboratory.

9.0 ATTACHMENTS

9.1

9.2

9.3

9.4

9.5

9.6
;

/• 9.7

9.8

9.9

9.10

9.11

9.12

• Typist LLR

Attachment 1 - Refrigerator Temperature Record, GA128Fl.

Attachment 2 - Freezer Temperature Record, GA128F2.

Attachment 3 - Oven Temperature Record, GA128F3.

Attachment 4 - D.l. Water Conductivity/Resistivity Checks, GA128F4.

Attachment 5 - Daily Balance Checks, GA128F5.

Attachment 6" - Fume Hood Daily Flow Check, GA128F6.

Attachment 7 - Equalization Tank Weekly pH Check, GA128F7.

Attachment 8 - Water Bath Monitoring Record, GA128F8.

Attachment 9 - Sonicator, GA128F9.

Attachment 10 - Sample Receipt Thermometer Calibration Check, GA128FlO.

Attachment 11 - pH Meter Calibration Log

Attachment 12 - Hot Plate Monitoring Log
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ATTACHMENTl
Refrigerator Temperature Record
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G-Series:·SWL-GA-1.28
Rev. No.: 5.1- 03/18103
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Refrigerator Temperature Record, SYL-GA-128 ADMINI~~~
SOP REV. # 4.0 09/05/01 FILE 10: GA128F1.doc Book 10: GA-128-ZoneRef-_

i• •..
CONTROL LIMITS: _2. O_oC TO 6.0_oC

REFRIG # : _
MONTHIYEAR: _

THERM.ID:

./

•

<- ,! .,-. .,;,..

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

REPARSERVK:E: TdJeojs1SIIi'g&M; • KstToI:¥ • 664--11ffi
OKfEfiig=teDJ ,CO. rtd1a;hSeMces.~

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.1 AATS, INC.
Maintenance of "ZOne" Log Books

ATTACHMENT 2
Freezer Temperature Record
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G-Series: SWL-GA~12S
Rev. No.: 5.1- 03/1S/03

.'

•
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CONTROL LIMITS: -10°C TO -20 °C

FREEZER #:~__
MONTHNEAR: _

THERM.ID:
... ---" •1111

Freezer Temperature Record, SWL-GA-128

sOP REV. #4.0 09/05/01 FILE 10: GA128F2.doc Book 10: GA-128-ZoneFreez-_

GENERAl
ADMINISTRATM

•... .:

•

-.-. ~...~

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 I

~

25 YES NO I
I

26 YES NO I:
27 YES NO i
28 YES NO i

!

29 YES NO I,
30 YES NO I

31 YES NO i

REPAIR SERVICE: Tobey's Heating & AlC • Ken Toby. 664-1166
OK Refrigeration CO • Mcintosh Services • 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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ATTACHMENT 3
Oven Temperature Record

.~-Series: SWL-GA-1.28
Rev. No.: 5.1- 03/18103

•

•
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CONTROL LIMITS: __oC TO __ °C

OVEN#: _
MONTHIYEAR: _

THERM.ID:
)

•
II

no

Oven Temperature Record, SWL-GA-128

SOP REV. # 4,0 09/05/01 FILE 10: GA128F3.doc Book 10: GA·128-ZoneOven-_ '

~CI"C'"

ADMINI sTRAm

\

./•

•

>; ~: "

........

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'sHfating&AC. KmToby. 664-1166

OK~ro. McInlIN1SenTes. 8366401

SOUTHWEST LABORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599
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ATTACHMENT 4
D. I. Water ConductivitylResistivity Checks
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G-Series: SWL-GA-128
Rev. No.: 5.1 - 03/18103
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•
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•no

0.1. Water Conductivity/Resistivity Checks, SWL;.GA-128
sOP Rev.5~0 10/18/02 File 10: GA128F4.doc Book 10: GA-128-ZOneDI-_

GENi:KA
AOMINISTRATlV1

i•. /

1

2
3

4

5

6

7

8

9

10

11

MONTHlYEAR: _

CONDUCTIVITY ACCEPTANCE: <1.0 UMBOS/CM
RESISTIVITY ACCEPTANCE: . >16.67 MQ - em

ON /OFF

ON /OFF

ON /OFF

ON/OFF

ON /OFF

ON /OFF

ON /OFF

ON /OFF

ON /OFF

ON /OFF

ON /OFF

••

•

12

\ 13
; 14

15

16

17

18

19

20
21
22
23
24

25
26

27

28

29

30

31
lYPIST:UR

ON /OFF

ON /OFF

ON /OFF

ON /OFF

ON /OFF

ON /OFF

ON/OFF

ON/OFF

ON /OFF

ON /OFF

ON/OFF

ON/OFF

ON /OFF

ON /OFF

ON /OFF

ON /OFF

ON /OFF

ON/OFF

ON /OFF

ON/OFF

SOUTHWEST LASORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK 74012 • Office (918) 251-2858 • Fax (918) 251-2599
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ATTACHMENT 5
Daily Balance Checks

G-Series: SWL-GA-128
Rev. No.: 5.1- 03/18/03

•

•
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..............

MONTH/YEAR: _
WT. SET USED: _

•
•

•
Daily Balance Chec'ks, SWL-GA-128

sOP Rev.4.0 09/05101 File ill: GAI28F5 Book ill: GA-128-ZoneBaln-

• '\

<100g ± O.Olg,

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

:I!i\:
'Ji!: ~1:

BSEIW-
~~~...

TYPIST:LlR
• = Balances that read to 2 decimal points II = Balances that read to 4 decimal points
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AITACHMENT 6
Fume Hood Daily Flow Check

Typist LU~

G-Series: SWL-GA-128
Rev. No.: 5.1- 03/18/03

•

•
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MONTHlYEAR: ---./•
•111

Fume Hood Dally Flow Check, SWL-GA-128

sOP Rev. 5.0 01130/03 File ID: GA128F6 Book ID: GA-128-ZoneFume-3

GENERA
ADMINIS,.RATIVI

,:••

••

ACCEPTANCE: .75 - 200 FPM at Sash Mark

'~~-' :....

.,~. :

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

REPAIR SERVICE: Tobey's Heating&A/C • Ken Toby • 664-1166
TYPlST.llR

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

ATTACHMENT 7
Equalization Tank Weekly pH Check

Typist LLR

G-Series: SWL-GA-1.28
Rev. No.: 5.1- 03/18J03

•

•

•Page 10 of 15



MONTHlYEAR: __e;
III
no

....; '... • l, • "" -.~ :)' • ~",

Equalization Tank Weekly pH Check, SWL-GA-128 .
SOP Rev. 5.0 01130/03 File 10: GA128F7 Book 10: GA-128-ZoneTank-3

\,,;,oCI'CCrV\I.

ADMINISTRATIVE

e 1

e

ACCEPTANCE: 3-11

~~~~t~:'~1JtY~1I_i'.:~'i~3;~~~~d11111i~~~~'@~~,,__
1 .

2

3

4

5

6

7

8

9

10
11

12

13

14
15
16
17
18
19
20
21

23
. 24

25

26
27

28
29

30

31
TYPIST. LLR

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



SWLO, INC./ AATS, INC.
Maintenance of "Zone" Log Books

ATTACHMENTS
Water Bath Monitoring Record

Typist LLR

G-Series: SWL-GA-128
Rev. No.: 5.1- 03/18/03

•

•

•Page 11 of 15



GENERAL
ADMINISTRATIVE

°C TO °C--CONTROL LIMITS:

.Water Bath Moriitbril1g Record, SWL-GA-128

SOP REV. # 4.0 09105/01 FILE 10: GA128F8.doc Book 10: GA-128-ZoneBath-_

MONTHlYEAR: _

THERM.IO:•no

j

"

•

•

" '; 'J ~~

~ :~
::;.~

..",~;,,;;

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&AIC. KmToby. 6M-1166
OK~ CD. MclntmhServicfs • 836-6401

SOUTHWEST LADORATORY OF OKLAHOMA, INC.
1700 West Albany. Broken Arrow, OK74012 • Office (918) 251-2858. Fax (918) 251-2599



SWLO, INC./ AATS, INC.
Maintenance of "Zone" Log Books

Typist LLR

ATIACHMENT9
Sonicator Record

G-Series: SWL-GA-128
Rev. No.: 5.1 - 03/18103

•

•

•Page 12 or15



MONTHNEAR: _..r~'-',
\

/
•,.,

~UNI\.iA I UK Kf:\,;UKU, SWL-GA-128

SOP REV.J5.0 01130/03 FILE 10: GA128F9.doc Book 10: GA-128-ZoneSoni-_

-..-~".,;:.."' .
ADMINISTRATIVI

• CONTROL LIMITS: 17.5 (±3) DIY

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 LADORATORY OF OKLAHOMA, INC.

1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599



SWLO, INC. 1AATS, INC.
Maintenance of "Zone" Log Books

G-Series: SWL-GA-128
. Rev. No.: 5.1- 03/18/03

)

\

~j

Typist LLR

ATTACHMENT 10
Sample Receipt Thermometer Calibration Check •

•

•Page 13 oCIS



MONTHIYEAR: -,......__
II..

~ample t<.ecelpt lliermomeitit.. ~allDrauon \,;neCK, SWL-GA·128
SOP REV. # 4.0 09/05101 FILE 10: GA128F10.doc Book 10: GA-128-ZoneThetm-_

UI::.I'It:I"\M.L.

ADMINISTRATIVE

CONTROL LIMITS: ± 2 - Degrees C.

.-. "'elf"- -
an -ifia.... .... ,.--.~"""~,. ....,,-;.. ;~:..'. '.."...." ..-

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



SWLO, INC. / AATS, INC.
Maintenance of "Zone" Log Books

Typist: LLR

ATTACHMENT 11
pH Meter Calibration Log

G-Series: SWL-GA-1.28
Rev. No.: 5.1-- 03/18/03

•

•

•Page 14 of 15



MONTHNEAR: _•.•••,'.\ 111

/•
pH Meter Cai bration Log, SWL-GA-128

SOP REV. # 4.0 09/05101 FILE 10: GA128F11.doc Book 10: GA-128-pHMeter-_

CONTROL LIMITS: Slope 95-102

GENERAL
ADMINISTRATIVE

•

•

.. , ....,.~ .",,::C.J"'':"&,: .. ,

1

2

3

4

5

6

7

8

9

10

11

\
12

I 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. I AATS, INC.
Maintenance of "Zone" Log Books

Typist LLR

. ATTACHMENT 12
Hot Plate Monitoring Log

G-Series: SWL-GA-I28
Rev. No.:' 5.1- 03/18/03

••

•

•Page 15 of 15



Hot Plate Monitoring Log, SWL-GA-128

SOP REV. #4.0 09/05/01 FILE 10: GA128F12.doc Book 10: GA·128-Z0NEHP-_

FOR THE MONTH OF :

• j
1

5

9

2

6

10

3

7

11

4

8

12

GENERAL
ADMINISTRATIVE

.' )

Acceptance range: ILM04.1: 92°C to 95°C SW846: 90°C to 95°C

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

Temperatures are in degrees Celsius (OC)

. Southwest Laboratory of Oklahoma, Inc.
1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599
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Pace Analylit:al SelYi~s, Inc.
1700 West Albany

Broken Arrow, OK 74012
Phone: 918.251.2856

FaX: 918.251.259£

........9'\-13) /~ \35 !-13'1 j-/ttO ..
T4~::StandardOperatIng Procedures (SOPs) contamed

__:}n:~f'ein are adopted by Pace Analytical Services.
. '. :;. ~

~ .'

These SOPs will be followed until superceded by
Pace-Analytical Services SOPs.

•

•

Signature:

Chuck Hoov r
Quality Assurance Officer
Pace Analytical Services, Inc.
Broken Arrow, Oklahoma

Signature:

Ro er C. S mter
IT. of Quality, Safety, Training

Pace Analytical Services, Inc.
Minneaplolis, MN 55414

Da
General Manager
Pace Analytical Services, Inc.
Lenexa, KS
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SWLO, INC. I AATS, INC.
Usage of Blanks and Backup Blanks

SWL-GA-133
Rev. No.: 2.1~ 09/15199

I 1.0 PURPOSE & APPLICATION- The purpose ofthis standard operating procedure is to provide.
understanding and guidance on the implementation and proper usage of back-up blanks
associated with extraction and analyses oforganic compounds.

2.0 . RESPONSIBILITIES - It is the responsibility of the extraction chemist to set up blanks per'
extraction batch following this Standard Operating Procedure.

3.0 EQUIPMENT- Refer to individual extraction and/or analytical standard operating procedure.

4.0 PRECAUTIONS - See individual analytical SOP.

5.0 PROCEDURE

5.1 Blank nomenclature '- Blanks will have the naming format of: TTMMDDX#

Where: TT

M1vf
DD

X

=

=

=

=

. Type: (BL = Extraction Blank
BB = Back-Up Blank)

Month
Day
Matrix: A = Air

AG = Agriculture
E = Emulsion
0= Other
P = Petroleum
S = Soil (including SD=Solid, SL=Sludge) •

W = Water
WI = Wipe

# = Unique alphabetic identifier ( A-Z) ( one perprep batch).

Example: The first extraction batch of waters perfonned on 1/1/95 would have blank names of
BL010195WA for the extraction blank and f3B010195WA for the back-up blank. The first
extraction batch of soils performed on 1/1/95 would have blank names of BL010195SA for the
extraction blank and BBOI0195SA for the back-up blank. The second batch of either matrix for
this day would have the same names except that the A would be changed to a B in the final
character of the name. Using this convention, there is a possibility of 26 extraction batches per
matrix per day.

5.2 Blank Usage

5.2.1 The extraction blank (BLmmddx#) will be the primary blank used for ·analysis.
This blank must be analyzed. The back-up blank (BBmmddx#) is to be used only
when certain problems associated with the primary extraction blank have
occurred. When a back-up blank is used, a back-up blank usage fonn (FORM 1 )
must be filled out by the analyst and signed by supervisor. This fonn must
accompany any extra data associated with the samples. A copy of this fonn must
be submitted to supervisor and retained on fi~e. •

Typist LLR Page 1 of 3



5.2.2 The following is a list ofproblems in which a back-up blank my be used:

SWL-liA-U~

Rev. No.: 2.1 - 09115/99

Primary" blank waS lost during the extraction process or extract
container either broke or went dry before analysis.

Primary blank had low surrogate recoveries, and associated samples
.did not indicate the same low surrogate recoveries. Any samples
having the same low surrogate recoveries would be first re-analyzed
and if necessary re-extracted. If re-extracts are out side of hold time,
then report both primary blank, back-up blank, and both original
extract analyses and re-extract analyses. Note problem in case
narrative.

5.2.2.1

5.2.2.2

SWLO, INC./,AATS, INC. ;~

Usage of Blanks and Backup Blanks

•

5.2.2.3 Primary blank had internal standards outside of QC limits and
associated samples did not indicate the same problem. Any samples
having the same internal standard area problems would be first re
analyzed and if necessary re-extracted. If re-extracts are out side of
hold time, then report both primary blank, back-up blank, and both
original extract analyses and re-extract analyses. Note problem in
case narrative.

• ...
.

5.2.2.4

5.2.2.5

Primary blank contains contamination of target analytes above the
reporting limit (for' phthalates 5 times the reporting limit) and
associated samples did not indicate the same problem. Any samples
having the same compounds above the reporting limits, would first be
re-analyzed and if necessary re-extracted to verify that compounds
were not laboratory contamination. Exceptions of re-extraction would
be when compounds found in sample are above 10 times the amount
found in the blank. Ifre-extracts are out side ofhold time, then report
both primary blank, back-up blank, and both original extract analyses
and re-extract analyses. Note problem in case narrative.

Primary blank contains trace contamination of target analytes and the
associated samples did not indicate the same problem.

I

6.0 RECORDS - Records will be maintained in the extraction log as per the analytical or extraction
SOP.

7.0 REFERENCES-N/A

8.0 ATTACHMENTS-Back-up Blanks Usage Form

9.0 DEFINITIONS -N/A

• Typist LLR . Page 2 of3
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SWLO, INC. I AATS, INC.
Usage of Blanks and Backup Blanks

ATTACHMENT 1
Back-up Blank Usage Form

BACK-UP BLANK USAGE FORM

SWL-GA-133
Rev. No.: 2~1- 09/15/99

SWL-GA-133, REV. 2.0-07/31/97, SWL-GA-133-BKUPBLK

When a back-up blank is used, this form must be completed. The signed original must be retained with the
original data and a copy given to the department supervisor.

Primary Blank 10: BL _

Primary Blank Data file 10: _

Back-up Blank ID: BB _

Back-up Blank Data file 10:, _

Matrix: Water Soil Other------

Date Analyzed:, _

Analyst: _

Supervisor: _

Date Analyzed: _

Pass or Fail (circle one)

Analyses Code: MS _

GC _

Reasons for Back-up Blank Usage: ( Check all that apply) .

__' Surrogates Failed:

__Internal Standards Failed:

__ Acid Surrogates

__Out High

__ BaselNeutral Surrogates

Out Low

__Contamination ( Target Analyte): __Above reporting limit Trace Amounts

__Extract Lost: Vial Broken __Extract Spilled __Other (explain )

Samples Affected: _

If both blanks fail, note Remedial or Corrective (circle one) Action Taken:-----

Typist LLR •Page 3 of3
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SAMPLE LOGIN REVIEW
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SWLO, INC./ AATS, INC.
Sample Login Review

G-Series: SWL-GA-135
Rev. No.: 2.0 -12120/01

J 1.0 PURPOSE AND APPLICATION

1.1 The purpose of this procedure is to provide guidelines for sample log-in review. It will •
provide specific instructions to ensure the review process is performed with consistency.

1.2 This procedure applies to all samples received at Southwes.t Laboratory of Oklahoma,
Inc. This procedure details the step by step procedures for the review of "Cooler/Sample
Log-in Sheets" (Form-DCl- see SWL-GA-115).and sample worksheets before the
samples are released to the laboratory.

2.0 RESPONSmILITIES

2.1 The Sample Custodians are responsible for the review of log-ins performed by their
peers.

2.2 The Laboratory Quality Assurance Officer is responsible for the incorporation of quality
assurance program requirements appropriate to the review of sample log-in.

2.3 The Project Officers are responsible for the peer review of sample log-ins when only one
sample custodian is available or when the workload precludes the sample custodian peer
reView.

2.4 The Program Managers or their designees are responsible for assuring that all sample
worksheets received in their departments have been reviewed before starting analysis. •3.0 EQUIPMENT

Not Applicable.

4.0 PRECAUTIONS

Not Applicable

5.0 PROCEDURE

5.1 All samples will be logged in according to procedures outlined in SOP SWL-GA-115,
"Sample Custodian ". Prior to releasing the samples to the laboratory, the sample
custodian must generate all necessary paperwork and then submit it to a department peer
for a detailed peer review. All reviews must be performed the day that the samples are
logged in. All paperwork must be scanned/copied and·distributed to appropriate
laboratory by end of day on samples with tum-around time longer than 7 days. Samples
with turn-around times of 7 days or less must be reviewed, scanned/copied and
distributed at the time of login.

5.2 The reviewer will check the following items:

•Typisi: LLR Page 1 of3



SWLO, INC./ AATS, INC.
Sample Login Review

... .' ~. .
;,~' G-Series: SWL-GA-135

Rev. No.: 2.0 -12120/01

./

•

5.2.1 All paperwork is present including the "Sample Work Sheet, " "Chain-of
Custody" (COC), "T.rafjic Report" (TR), "Cooler Receipt/Sample Log-in Sheet,"
and the "Analytical Request FOTtif' (ARF).

5.2.2 That the client sample ID on the "cocrrR" matches those on the "Cooler
Receipt/Sample Log-in Sheet' (Form-DCI - see SWL-GA-115) form, the
"Analytical Request Form" and the "Sample Worksheet", and the sample bottle
label(s).

5.2.3 All items on "Cooler Receipt/Sample Log-in Sheet," (Form-DC1, see SWL-GA
115) are filled in correctly, including:

• Episode Number matches "Sample Worksheet".

• .Project ID matches ARF.

• SDG number matches ARF.

• Remarks section filled out. .

• All sample fractions are present for each sample.

• The pH of preserved samples were checked.

• The acidlbase lot # added for samples that required pH adjustment.

- .• Condition of Samples filled out.

5.2.4 If a facility transfer is required for samples check to assure that the "Facility
.Transfer Form" is correct.

5.2.5 Check test codes on "Sample Worksheet" to see if they match those on the ARF.

5.2.6 Are due dates and matrix correct on the "Sample Worksheet".

5.2.7 After review, the original "Sample Worksheet" will be stamped "Reviewed" with
the reviewer's signature and date of review. The worksheets will then be scanned,
copied, and distributed to the lab.

5.2.8 IfProject Officers will be performing the log-in review then all original
paperwork must be forwarded to them. Once they have reviewed and approved
the log-in the original worksheet will be stamped "Reviewed" with reviewer's
signature and the date of review. All original paperwork will then be returned to.
the Sample Custodian for scanning/copying and distribution to the laboratory.

6.0 RECORDS

6.1 LIMS generated "Sample Worksheet". A description can be found in SOP document ID
SWL-GA-115.

6.2 Clients supplied "Chain-of-Custodyrrrafjic Report". A description of chain-of-custody
can be found in SOP document ID SWL-GA-llO.

• Typist LLR

6.3 "Analytical Request Form ". Document Control ID "GA-131-AREQ-F".

Pagelof3



SWLO, INC. I AATS, INC.
Sample Login Review

G-Series: SWL-GA-135
Rev. No.: 2.0 -12120/01

/

7.0

6.4 "Facility Transfer Form". Document Control ill "GA134-Trans-F".

REFERENCES

7.1 Reference SWL document ill, SWL-GA-llO, 'iLaboratory Documentation ofSample
Custody".

...

7.2 Reference SWL document ill, SWL-GA-ll~, "Sample Custodian".

•
8.0 ATTACHMENTS

Not Applicable.

9.0 DEFINITIONS

9.1 Terminology

.9.2 Acronyms

SOP: Standard Operating Procedures are official documents, which define
policy and describe the procedures involved in the operation of the
laboratory.

COC: Chain-of Custody is an evidentiary document, identifying anyone
having had custody of the samples listed. Information contained on~
cae also includes (but is not limited to); client sample ID's date/ti~
of sample collection, analytical test to be performed, matrix, etc.

LIMS: Laboratory Information Management System is a networked. database,
which drives the production of analytical results, reports, and
invoicing for the laboratory. The process begins with the logging in
ofa sample.

TR: Traffic Report is an evidentiary document, identifying anyone having
had custody of the samples listed. Information contained on a TR
also includes (but is not limited to); client sample ID's date/time of
sample collection, analytical test to be performed, matrix, etc.

•Typist: LLR Page 3 of3
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SWLO, INC./ AATS, INC.
Maintenance and Management of the LIMS System
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SWLO, INC./ AATS, INC. .,
Maintenance and Management of the LIMS System

G-Series: SWL-GA-I39
Rev. No.: 3.0- 03/13103

/

• 1.0 PURPOSE AND APPLICATION

1.1 The purpose of this standard operating procedure is to provide guidelines for the
maintenance and management of the Laboratory's information management system.
Currently, Southwest Laboratory of Oklahoma, Inc.'s (SWL) LIMS·system utilizes a
Windows NT based network with SQL Server as the relation database management tool.

1.2 . Although application of the LIMS involves almost every aspect ofSWL's sample
processing (see SWL-GA-102,) the application of this document specifically addresses
those areas of responsibility performed by SWL's System Administrator. The following

. procedur'es shall provide guidelines for; 1) nightly backups on all databases and servers
connected to the LIMS; 2) monitoring the System for error messages; 3) monitoring free
space on both the file system and the database; 4) removal of temp files; 5) archival of
data; and 6) adding new users and passwords to LIMS.

2.0 RESPONSIBILITIES

2.1 The LIMS Administrator or their designee is responsible for the tasks included in this
Standard Operating Procedure.

2.2 The Information Systems Manager has oversight responsibilities for all tasks detailed in
this procedural document.

./•
2.3 The Laboratory Director is responsible for seeing that Computer Services has sufficient

hardware and software to accomplish the tasks outlined in this SOP.

•

3.0 EQUIPMENT

3.1 Hardware - LIMS and Windows NT-based Servers are Pentium PC's with Intel based
processors and are located throughout the lab.

3.1.1 Exabyte Mammoth 2 Tape Drive - Used for making backups ofLIMS Database
and NT servers.

3.2 To be fully operational, the LIMS currently requires the commercial programs (software)
briefly described below. Please refer to Southwest Laboratorfs procedural document.

3.2.1 Windows NT - operating system with a TCP/IP network.

3.2.2 SQL Server - relational database management tool.

3.2.3 Veritas Backup Exec (version 8.5) - Used for controlling tape backup and restore
functions.

4.0 PRECAUTIONS

Not applicable.

Typist LLR Pagelof8



SWLO, INC. I AATS, INC.
Maintenance and Management of the LIMS System

5.0 PROCEDURE

G-Series: SWIrGA-139
Rev. No.: 3.0- 03/13103

5.1 The verification and maintenance of backups on the laboratory's LIMS and network •
systems are performed system wide and on departmental databases on a daily and week
basis. For step by step instruction, see SOP SWL-GA-138, "LIMS Backup Procedures."

5.1.1 NT Server Backup and Restoration Functions - All NT tape backup and
restoration functions are controlled through the Veritas Backup Exec program.
The program is accessed through Start IPrograms IVERITAS Backup Exec.

5.1.1.1 Device Functions - Before performing a backup or restore, the correct
tape must be in the drive. The tape must be inventoried, and if a
restoration is being perfonned, cataloged. These functions are
accessed through the "Devices" tab or the Tools IDevice Options
menu (See screen print below). If accessed through the "Devices"
tab, right click the device name to show the pop-up menu.

•

• Eject - Rewind and eject the current tape in the drive.

• Inventory - Determine the tape id of the current tape in the drive.

• Catalog - Create a directory of the tape.

Typist LLR

5.1.1.2 Scheduled Backups - The NT servers have both daily and weekly
scheduled backups. The daily backup stores aU non-operating system
files for all servers th~t have been changed that day. These backups
occur each weekday evening (except Friday) around 11 PM. Multiple
daily backups may be stored on a single tape. The tape may be reus.
until it reaches capacity. The weekly backup stores all non-operatin
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system files for all servers. This backup occurs on Saturdays at I
AM. The scheduled jobs may be viewed through the "Job Monitor'"
tab (See below). Anew blank tape is used for each weekly backup.•

".
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The status of the previous backup should be check the following
business day. If the status shows as failed in the "Job Monitor,"
check the backup log. This is done by double clicking the entry in the
"Job Monitor" screen. The log will be shown in a separate window
(see below). Depending on the reason for the failure, the backup may
need to be redone. '

!tjj~ Dev'c:e Job 0003 EXAllYTE 1 I"""",,,,, Cou<>I=d lOll': JI10103 4;06 PM 0:00:25
'iilC".,..,...o.l ""ookly B.ckuo EXA!l"fTE 1 Bodu.<> Folod U_ 3I8I031:00AM 7:42:35 66.lK2m1.577
iSj}C""""led 0.,11' EXAllYTE 1 Bodu.<> F.u.d Url<nown 3/liJD311:CD PM 2:11:39 •.513.DZ1 ••81

Iii\Corololed Oooly EXAllYTE' Dock"" Foiod UI*~ :lIS/OJ 11:00 PM ~08:53 ••~.2l>5.37.
~Con-cJIeIed O~ EXASYTEI Bock"" Foiled u_ 3I5i031:.5AM 2:25;50 • .689.957.71>3
IiilCano/elad Roslor.D0B3 EXAllYTE 1 Restor. Suc1:enIIJ ,0Q:l: 31(/03 5:15 PM lt02:16 6.lX1U\28
ItilC""IlIded OoOjo 90ckup Aborted H/A 3I3IDJ 1':CD PM 9.U1D 0
~Cm-oIeled ""~8acIwD EXAllYTE 1 9~ F_ Unknow" 311103 1:00 AM 7:2Il29 6(.566.6:E~

IiilCompleled O~ EXABYTE 1 8aclwo Fa1ed U_ 2r2UOJ ,,:ooPM 2:02:56 • .163..D7Z.172
IiilCaoploled Re:storeOOB2 EXAllYTE 1 R..... 51.CCOoduI 100% 2r27103 7:56AM O:03:OS (6.'151,995

~Como!eled O.,;J. EXABYTEI Bot:k.up Fated U",""""n 2J26ID3 ":00 PM 2:m:33 "'37.U8.6'99
i-, Cornc*tIed R...... OO79 EXAllYTE 1 RestCto Suc:ceosh.I 1~ 2J26ID3 2:20 PM 0:02:.3 2Il6.640.~

Canololed R...... OO76 'EXAllYTE 1 R...... . SuccenIU lOO:r 2J26ID3 2:03 PM 0:03:57 21.llO2.6ll2•• CcmoIoled RatoroOO7S EXAllYTE 1 R...... ~ 111O:r 2J26ID3 1:49 PM 0:03:00 19.25!Ul31
..__....R..IOIo.D074_ .._._.. _ ••__.. .... ______.___.JOO':._____ ..._.. __ .:.J.li!l6..

Note: A job status of failed for a backup does not mean that the backUp was not successful. BackUp Exec has
problems verifying certain types of e-mails. When this occurs. an error is generated and the backup status is set
to fail. .
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i

5.1.1.3 Creating a backup job - Jobs are created through the "Job
Definitions" tab or the "Jobs" menu (See below). In the "Job
Defmitions" tab click the right mouse button and select the ''New'' •
and "Backup Job" from the pop-up menu. In the "Jobs" menu, selec
the "New Backup Job" option.

Typist: LLR

D~Bd.lC>hpe Doly No
D~ Bd.\C) , ape Do/y No
"'oel\1 Bd.\C) T... Nom\lII Yeo
"'~ Bd.\C) T_. NllllllOI Yeo

lW"'.eI<l,I FIA B... BaclaJp EXABYTE 1 "'~Bd.lC>T... NocmaI Yes
!iiilY...", Bd. Up Bocbc> EXABYTE 1 "'oel\1 Bd.\C) L NllllllOI No

Select the di~ecto~ie~ ~~or files from the servers in which to backup (see belo•

•Page 4 of8



Click the "Schedule" btihon to setup the backup schedule. The job name may
also be modified (see below). When complete click the "OK" button in the
"Schedule Options." Click the "Save Job" button to store the newly created job,
or the "Run Now" button-to start the job immediately.•

/
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•

• Typist: LLR

5.1.1.4

5.1.1.5

Tape Labeling - After each backup is complete, the tape should be
labeled with the following information:

• Server Name on which the tape drive resides (e.g. currently the
drive is COIUlected to SWL01).

• Type - Daily or Full

• Date of the backup

• Backup Exec Tape Number

Data Restoration - Before data can be restored from a tape, the tape
must be cataloged (refer to section 5.1.1.1). Select the restore speed
button located below the menu bar. Make selections of the data to
restore (see below). After selection is complete select the "Run Now"
or "Schedule" button. Normally, the "Run Now" option is chosen as
not to interfere with the backup schedule.
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•

5.2 In addition to the verification and maintenance of the system/database backup •
responsibilities, there is a variety ofmiscellaneous tasks, which must be performed. T
are as follows:

5.2.1 Error Checking. In addition to the daily backup verification and maintenance
routine, there are a number oferror checking tasks performed at a minimum of
daily or as needed.

Typist:" LLR

5.2.1.1

5.2.1.2

5.2.1.3

Sp0vler or Printer Problems - Check the spool queues on SWL03 for
spooler or printer problems. The printer and spooler status's may be
accessed through Start ISettings IPrinters

System related errors - Periodically check the Event Viewer for
system-related errors. Access the Event Viewer through Start I
Programs IAdministrative Tools (Common) IEvent Viewer.

SQL Server - Periodically check the SQL Server logs for problems.
The LIMS database is located on the SWL04 server. The logs are
accessed through the Enterprise Manager program. Open the program
through Start IPrograms IMicrosoft SQL Server 7.0 IEnterPrise
Manager. The LIMS database is located on the SWL04 server.
Locate the SQL Server Logs under the Management option (See
below).
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[$-{i!jJ Dalabases
It-·lliJ Data Trll1lsfOllMtion SelV;ces
~ Management
1 $-~ Sal Server Agent

~~i ~~~::Activny
j_.. 0alabase Manenance P

l$J... , SOL SelVer logs

i t-·~iBlmmm.! f·-~ Archive 111 . 03104120
: !-~ Archive 112 . 03101120
: !.._~ Archive 113 . 02J2B120
: !-~ Archive 114 . 02J2B12
! f-~ Archive 115 . 02J2B120
! L-fi€l Archive 116 • 02128120
L eb Publis .

@I2D0J.03.04 15:18:00.25 Miaowft SaLServet 7.00·7.00.1063 Ortel
~ 2003·03-0415:18:00.30 Logging Sal SelVer messages in file 'd\MSSOl I

~2003-03·0415:18:0lJ.30 AllrightsleseMld. '
l§ 2003·03-04 15:H~oo.30 Copyright (CI1988-1997 Microsoft Corporation.
~ 2003·03-04 15:18:00.43 Sal Selver is stillting at priority dass 'notmaI'(1
~ 2003·03-04 15:18:00.43 initconlig. Numbel 01 user connedions Iimred to
@]2OO3.03-0415:18:00.54 . User Mode Schedulet configured lorlhread pro
~ 2003-03-0415:18:01.80 server Directory Size: 21625
~ 2003·03-0415:18:01.81 kernel Attempting to initialize D;s~ibuted T'8IlSaction C
~ 2003·03{)415:18:01.81 spidl Using dynamic lock allocation (2500) lock Block

i
~ 2003-03-04 15:18:03.89 spid1 Opening Re d\MSSDl7\data\masler.mdf.
~ 2l!03-Q3{J415:18:03.89 spidl Starting up database 'master'.
i§ 2003-03-0415:18:03.92 spidl Opening file d\MSSal7\dala\masdog.kll.
~ )~QQ~:~.4..1!U!l;m,9I. __.__._$P.id} .__!"gad.m~ID-3.~j_ .

6.3

•

•

.I

5.2.2 Free Space Management - Check the NT servers weekly. Infonn departments
when data needs to be removed.

5.2.3 Adding New Users - A request for a new user account is initiated by the
department supervisor through the Computer Services Request form. Accounts
are created using the User Manager program (Start IPrograms IAdministrative
Tools (Common) IUser Manager). The request form should indicate the access
needed or another user who has the same access. The account should be require
the user to change the login at next logon.

6.0 RECORDS

6.1 The Test Code Addition Request form (see Attachment 8 ofSWL-GA-102) documents
the need of an addition of a test code to the LIMS database., The fonn is completed by
the laboratory departments and submitted to the Manager. The Manager is responsible
for denying or approving, delegating and completing the Test Code Addition Request.

6.2 The Database Modification Request form (see Attachment9 ofSWL-GA-102)
documents the request of a change to the data in the LIMS database. It is completed by
the labpratory department personnel and submitted to either the QA Officer, Laboratory
Manager, Laboratory Director, or the Laboratory President for approval. The Manager is
responsible for delegating and completing the Database Modification Request after
approval.

The Computer Service Request Form (see Attachment 5 of SWL-GA-102) documents the
request for miscellaneous computer services. This includes Hardware Problems,
Software Problems, request for change in user access, etc, The Form is completed by the
Laboratory departments and submitted to the Infonnation Systems Manager. The
Information Systems Manager is responsible for delegating and completing the Computer
Service Request after approval.
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6.4 The Software Programming Request Form (see Attachment 6 of SWL-GA-l02)
documents the need for a new program, enhancement to an existing program, or a
program repair. It is completed by the Laboratory departments and submitted to the .-
Information Systems Manager. The Inforination Systems Manager is responsible for
delegating and completing the request. It then goes back to the Requesting Individual for
verification, then on to the QA Officer for validation. After completion, the LIMS
Administrator will then assign a software control number to the program and file
appropriately.

7.0 REFERENCES

7.1 Reference SWL-GA-l 02, "Information Systems Quality Assurance Program", Revision
1.2, Dated June 4, 1997.

.7.2 Reference SWL-GA-138, "LIMS Backup Procedures", Revision 1.0, Dated November 5,
1997

8.0 DEFINITIONS

8.1 Acronyms

• LIMS: Laboratory Information Management System

• SOP: Standard Operating Procedure

8.2 Terminology •

• Backup: To make a duplicate ofa computer file or database on another device
or tape to preserve existing work, in case of a computer failure or
other mishap.

• error 10g: A file that receives error information whenever a program runs.

• execute: .....:.....To carry out a program or a set of instructions.

• file: A collection of.related information stored together on the system.

• full backup: A backup that includes all files on a device.

• incremental backup: A backup that includes only files changed or created since the
last full or incremental backup. Files backed up incrementally reflect
that they have been backed up.

• login: The process of identifying oneself to a computer.

9.0 ATTACHMENTS

Not applicable. (See SWL-GA-I02 for record examples.)
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• i 1.0 SCOPE and APPLICATION

1.1 The scope of this document is to detail the procedures used to obtain representative
samples from soils. sediments, and sludges for all analyses except where volatile
compounds are to be aniUyzed.

1.2 The procedures described herein will apply to all technicians involved in the preparation
of sample media prior to analysis. Generally this will include the Sample Custodians,
Extractions· Chemists/Technicians, and/or Inorganic ChemistslTechnicians

. 2.0 METHOD SUMMARY - N/A

3.0 HEALTH and SAFETY - NtA

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE - N/A

5.0 INTERFERENCE and POTENTIAL PROBLEMS

5.1 Care must be used when handling any sample since they may contain hazardous
materials.

• 5.2

5.3

Take measures to ensure that equipment is scrupulously cleaned.

Work space areas shall be decontaminated between samples. It is recommended that
liners be used as they may help in keeping work areas clean.

6.0 EQUIPMENT/APPARATUS

6.1 Stainless Steel Scoops

6.2 500ml, Pre-cleaned Glass Jar

6.3 SS mixing bowls

6.4 Labels

6.5 Protection gear; 1) gloves; 2) lab coat; 3) safety glasses

7.0 REAGENTS - N/A

8.0 PROCEDURE

• TYPIST: vh

8.1 Mixing in the Sample Container. It is imperative for any analysis to start with a
representative sub-sample to insure reliable results. Reliable mixing can be achieved for
the majority of soils and sediments by utilizing a scoopula and the sample container
which the sample came in. _
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8.1.2

8.1.1 T~e analyst. is to observe the consisten~~ of-the sample and mix throughout. once.
mIxed obtam a sub-sample from the entIre sample. ' '

Sub-samples (which are to be weighed) will be targeted to a "weight range" and
not a predetermined specific weight (i.e.; 1 t02 grams not 1.0 grams OR a range
of 30 to 35 grams not 30.0 grams). By targeting a specific weight there could be a
bias in the results due to particle size.

8.2 If the sample cannot be mixed in the sample container, the sample is to be transferred to a
larger vessel, such as a quart SS mixing bowl. '

8.2.1 Using a Scoop, breakup the sample into uniform sizes (approximately 4rnm or
'less fragments) and homogenize in the bowl taking care to remove any artifacts
such as vegetation or rocks.

8.2.2 After thorougWy mixing - obtain a representative portion of the sample for the
preparation step.

8.3 Lab Duplicates or Matrix Spikes. When LCSILCSD or MS/MSD's are to be analyzed,
the analyst, after mixing, shall obtain both sub-samples from the same bowl.

9.0 CALCULATIONS-N/A

10.0 QUALITY ASSURANCE / QUALITY CONTROL - reference SWL-GA-IOO

11.0 WASTE DISPOSAL - reference SWL-GA-l14

12.0 METHOD PERFORMANCE - N/A

13.0 REFERENCES

•
13.1 All QAlQC issues shall be referenced to SWL-GA-lOO, "Laboratory Quality Assurance'

Program".

13.2 Waste Disposal is governed by document SWL-GA-114, "Hazardous Waste
Management Plan"

14.0 DEFINITIONS - N/A
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This method covers the detennination of the following inorganic anions; Bromide,
Chloride, Nitrate-N, Nitrite-N, Ortho-Phosphate-P, Sulfate, and Fluoride. This procedure
covers EPA methods 300.0 and 9056. All QC requirements of each method are covered
using the stricter requirement where applicable.

SCOPE AND APPLICATION

1.1

SWLO, INC. I AATS, INC.
Anions in Water by Ion Chromatography

1.0/

./1"_,

1.2 This method is applicable to the detennination of the above anions in drinking water,
surface water, mixed domestic and industrial wastewaters, groundwater, reagent waters,
and solids (after extraction).

1.3 This method is recommended for use only by or under the supervision of analysts
experienced in the use of ion chromatography and in the interpretation of the resulting
chromatogram. Each analyst must deinonstrate the ability to generate acceptable results
with this method.

1.4 When this method is used to analyze unfamiliar samples for any of the above anions,
anion identification should be supported by the use ofsample matrix spikes covering the
anions of interest.

2.0 METHOD SUMMARY·

'.
2.1 A 1.0 milliliter volume of sample is introduced into the ion chromatograph. The anions

of interest are separated and measured, using a system comprised of a guard column, •
separator column, suppressor device, and conductivity detector.

2.2 In order to use this method for solids, an extraction procedure must be performed.

3.0 HEALTH AND SAFETY

See Standard Operating Procedure "Laboratory Safety Plan," SWL-GA-III.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

4.1 Samples should be collected in scrupulously clean glass or polyethylene bottles.

4.2 Sample preservation and holding times for the anions that can be determined by this
method are as follows:

Analyte Preservation Holdin2 Time
Bromide
Chloride
Nitrate-N
Nitrite-N
O-Phosphate-P
Sulfate
Fluoride

None required
None required
Cool to 4°C
Cool to 4°C
Cool to 4°C
Cool to 4°C
Cool to 4°C

28 days
28 days
48 hours
48 hours
48 hours
28 days
28 days •TypistMC Page 1 of7
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INTERFERENCES AND POTENTIAL PROBLEMS5.0

5.1 Interferences can be caused by substances with retention times that are similar to and
overlap those of the anion of interest. Large amounts of an anion can interfere with the
peak resolution of an adjacent anion. Sample dilution anqlor spiking can be used to solve
most interference problems.

6.1

6.2

6.3

6.4

e·· \
j

6.5

6.6

6.7

6.8

7.3

e

5.2 Method interferences may be caused by contaminants in the reagents water, reagents,
glassware, and other sample processing apparatus that lead to discrete artifacts or
elevated baseline in ion chromatograms.

5.3 Samples that contain particleslarger.than 0.45 microns and reagent solutions that contain
particles larger than 0.20 microns require filtration to prevent damage to instrument
columns and flow systems.

6.0 EQUIPMENT / APPARATUS

Balance - M ettler/H80, capable of accurately weighting to the nearest O.OOOlg.

Ion Chromatograph - Dionex Model 2010i or DX300with required accessories including
syringes; analytical columns, compressed gases, and detectors..

Anion guard column - Dionex Ion Pac A014-4mm.

Anion separator column - Dionex Ion Pac AS144mm

Anion suppressor device -Dionex Anion Micro-Membrane Suppressor (pIN 43074).

Detector - Dionex Conductivity Cell.

VO Chromatography server and mini-chrom data system.

The width of the retention time window used to make identifications is based on
measurements of actuat retention time variations of standards ·over the course of a day.
Three times the standard deviation of a retention time is used to calculate a suggested
window size for a compound.

7.0 REAGENTS

7.1 Reagent water - Deionized water, free of the anions ofinterest. The water must be
filtered through a 0.20-micron filter.

7.2 Eluent Solution - Sodium bicarbonate 0.5 M, sodium carbonate 0.5 M. Dissolve 26.5g of
sodium carbonate (Na2C03) per 500 ml reagent DI water. Dissolve 21.25g sodium
bicarbonate (NaHC03) per 500 ml reagent water. Use 14ml of the sodium carbonate 0.5
M solution and 4 ml of the sodium bicarbonate 0.5 M solution in a 2000ml volumetric
flask and bring up to volume with reagent water.

Regeneration solution - Sulfuric acid, 0.2 N. Dilute 5.6ml conc. sulfuric acid (H2S04) to
1 Hter with reagent water.

Typist Me Page 2 of7
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7.6.4

7.4 Stock Standard solutions, 1000 mgll- Certified stock standards for all anions are
purchased from N.SI Industries, Inc. (or another NIST-certified manuHicturer), and are~ .
bases for all working standards. . •

7.5 Intermediate Standard - Dilute the 1000ppm stock standards to 500ml according to the
following schedule: 25ml Br- (5Oppm), 50ml Ce (lOOppm), 25mls N03- (2Oppm),
10m1 N02- (20ppm), 10mls P04- (20ppm), 10m1 F- (20ppm), and 50ml S04
(lOOppm).

·7.6 Working Standards (Method 2010i):

7.6.1 Number 2 Standard - Dilute i25ml of the Intermediate Standard (Section 7.5) to
250ml in reagent water to obtain the following concentrations: 25ppm Br,
50ppm ee, 10ppm N03-, 10ppm N02-, IOppm P04-, IOppm F-, and 50ppm
S04-'

7.6.2 Number 3 Standard - Dilute 25ml of the Intermediate Standard (Section-7.5) to
250ml in reagent water to obtain the following concentrations: 5ppm Br-, IOppm
ec, 2ppm N03-, 2ppm N02-, 2ppm P04-, 2ppm F-, and lOppm S04-'

7.6.3 Number 4 Standard - Dilute Iml of the Intermediate Standard (Section 7.5) to
100ml in reagent water to obtain the following concentrations: 0.5ppm Br-,
1.0ppm ce, 0.2ppm N03-, 0.2ppm N02-, 0.2ppm P04-, 0.2ppm F-, and 1.Opprn
S04-'

Number 5 Standard - Dilute 0.5ml of the Intermediate Standard (Section 7.5) to.
100ml in reagent water to obtain the following concentrations: 0.25ppm Br-,
0.5ppm Ce, 0.1 ppm N03-, 0.10ppm N02-, 0.10ppm P04-, O.lOppm F-, and
0.5ppm S04-'

7.7 Initial Calibration Verification - A certified premixed standard is purchased from SCP
Science (or another NIST-certified manufacturer) and should have the following
approximate concentrations: 25ppm Br-, 50ppm ce, IOpp.m N03-, lOppm N02-,

IOppm P04-, lOppm F-, and 50ppm S04-.

7.8 Stability of standards. Stock standards are stable for at least 1 month when stored at 40

C. Diluted working standards should be prepared weekly, except those that contain
nitrite and phosphate, which should be prepared fresh daily.

8.0 PROCEDURE

8.1 Instrument analysis - Refer to the procedure as listed in the instrument manual.

8.2 Calibration and Standardization

8.2.1 .Inject 1.0ml of the mid-range calibration standard.

8.2.2 Using the retention times from this standard, build your calibration table entering
the concentrations for each standard, in Calibration Menu ofDionex Mini-chrome
wh~ •
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•

• 9.0

Typist Me

8.2.3 Using injection of 1.OmI ofeach calibration standard, tabulate peak area against
the concentration; The results will be used to prepare a calibration curve for each
analyte. The coefficient for each anion should be 0.995 or better in the Cal Plot
Menu of the mini-chrome software. Calibration curve should be in linear and no
force zero.

8.2.4 A lninimum of three calibration standards must be used. A calibration is required
at a minimum of once a month.

8.2.5 The calibration curve must be verified on each working day, or whenever the
anion eluent is changed, and after every 10 samples. If the response or retention
time for any analyte varies from the expected values by more than±l0%, the test
must be repeated, using fresh calibration standards. If the results are still more
than ±10%, a new calibration curve must be prepared for that anlayte.

8.3 Analysis

8.3.1 Start the system and prime the column by injecting a standard. Then check the
calibration as described in Section 8.2.

8.3.2 Load and inject 1.0 - 2.0ml ofwell mixed samples. Flush the injection loop
thoroughly, using each new sample. Use the same size loop for standards and
samples.

8.3.3 The width of the retention time window used to make identifications should be
,based upon measurements of actual retention time variations of standards.

8.3.4 If the response for the peak exceeds the working range of the system, dilute the
sample with an appropriate amount of reagent water and reanalyze.

8.3.5 If the resulting chromatogram fails to produce adequate resolution, or if
identification ofspecific anions is questionable, fortify the sample with an
appropriate amount of standard and reanalyze.

8.3.6 The following extraction should be use for solid materials. Weigh 1O.Og of
sample into a plastic 40z sample container. Add 100ml ofdeionized water.
Shake for 10-20 minutes in a mechanical shaker. Pour slurry into a 40ml VOA
Vial, and centrifuge for 30min. Filter the supernatant through a 0.2 micron I.C.
filter, and load autosampler as normal.

8.4 Write-up arid review

8.4.1 Transfer electronic data to the inorganic database, print out run log, complete
write-up, and upload data to LIMS. Refer to Inorganic Database SOP SWL-IN

. 108 for procedure and forms.

8.4.2 Review data acCording to the guidelines in Section 10.0 and 12.0 of this SOP and
. "1 st and 2nd Data Review for Wet Chemistry" SOP SWL-IN-107.

CALCULATIONS
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SWLO, INC. 1AATS, INC.
Anions in Water by Ion Chromatography

/---. 9.1
\

j
9.2

Results are printed in mg/l. No calculations are necessary for waters.

For Soils:

The instrument reading is inmgll, the conversi~n is as follows:

(Instrument reading in mg/l) * (Final volwne in Liters)
mg/kg= _

(Initial weight in grams) * (lkg/lOOOg)

•

\
./

10.0 QUALITY ASSURANCE / QUALITY CONTROL

10.1 Immediately after the' calibration has been established, the calibration must be verified for
every analyte by the analysis ofan Independent Standard (lCV). When measurements
exceed the 90-110% confidence interval, the analysis must be tenninated, the problem
corrected, the instrument recalibrated, and the calibration reverified.

10.2 A Calibration Verification (CCV) and a Calibration Blank (CCB) must be ran every 10
analytical samples and after the last sample. The CCV must agree within 90-110%
recovery of the expected value with less than a 5% variation from the previous or
subsequent CCV, and the CCB must be below the reporting limit. If they are not,
terminate the analysis, correct the problem, and recalibrate the instnunent.

10.3 The following QC samples must be analyzed with every batch of20 samples per matrix•

10.3.1 Preparation Blank - result must be below the Reporting limit for the analyte of
interest, or the analysis must be terminated and samples re-prepared.

10~3.2 Laboratory Control Sample and Laboratory Control Sample Duplicate
Measurements must be within 90-110% recovery, or the analysis must be
terminated and samples re-prepared.

10.3.3 Matrix Spike and Matrix Spike Duplicate - If Measurements fall outside of 80
120% R the data will be flagged. The following procedure will be followed for
matrix spikes:

10.3.3.1 Waters - Add 50111 of a l,OOOmg/l stock standard for each analyte and
bring up to a final volwne of 5ml with the sample, giving a spike
value of 10 mgll ..

10.3.3.2 Soils - Add 1.0ml of 1,000 mg/I stock standard for each analyte to
109 of sample. Follow the soil extraction procedure in Section 8.3.6,
thus giving aiD mg/l or 100 mg/kg spike value.

10.4 'Reprocessing ofQC integrations should be avoided. When performed, they must be
printed out, signed by the analyst attached to a Non-Conformance Report and reviewed
by the supervisor. The Non-Conformance is to be discussed in the case Narrative anda.
copy of the report is to be included with the data to the client.
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11.0 WASTE DISPOSALIPOLLUTION PREVENTION

Refer to SOP SWL-GA-114, "Hazardous Waste Management Plan."

12.0 METHOD PERFORMANCE

I-Series: SWL-IN-301
Rev. No.: 5.4 - 08/18/03

\.'./

•

12.1 . Preparation Blank - result must be below the Reporting limit for the analyte of interest, .
or the analysis must be tenninated and samples re-prepared.

12.2 Laboratory Control Sample and Laboratory Control Sample Duplicate - Measurements
must be within 90-110% recovery, or the analysis must be terminated and samples re
prepared.

12.3 Matrix Spike and Matrix Spike Duplicate - IfMeasurements fall outside of 80-120% R
the data will be flagged. The following procedure will be followed for matrix spikes:

12.3.1 Waters --:- Add 50111 of a 1,00Omg/l stock standard for each analyte and bring up to
a final volume of 5ml with the sample, giving a spike value of 10 mg/I.

12.3.2 Soils - Add I.OmI of 1,000 mg/l stock standard for each analyte to 109 of sample.
Follow the soil extraction procedure in Section 8.3.6, thus giving a 10 mg/l or 100
mglkg spike value.

13.0 REFERENCES

13.1 ' U.S. Environmental Protection Agency, Methods for the Determination of Inorganic
Anions By Ion Chomatography, Method 300.0, Rev~ 2.1, August 1993.

13.2 Standard Methods for the Examination ofWater and Wastewater, 18th Edition, APHA
AWWA-WPCF, Method 4110, pp. 4-1 to 4-5.

13.3 SW846 Method 9056 Rev. 0, September 1994.

13.4 Southwest Laboratory Standard Operating Procedures listed in text.

14.0 DEFINITIONS

None required. Tenninology is explained in text.

15.0 ATTACHMENTS

Attachment 1: Anions in Water Standard Batch Fonn
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ANIONS IN WATER STANDARD BATCH FORM·'
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ANIONS STD. BATCH FORM (IN301F1.DOC) SWl·IN-301, REV. 5.1 11126101

INORGA.Ma
DEPARrMEN

Ana!yst:-----'----- Date: _ Reagent(Stmdards)Batcl1ID: _

REAGENTS FOR ANIONS IN WATER

.....

REAGENT

Eluent Solution

Sulfuric Acid

SOLUTIONID

Solution

. leV

Matrix Spike

Std. #11 Internal Std.

Std..#2/ eev and LeW, LDW

Std. #3

Std. #4

Std.#5/CRA

SOLUTION IP #

Solution ID #

Page_
. SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599



•

.....'

Pat:ll Analytfcal Ssrvlt:ll8, 1m
1700 West Alban

Broken Arrow, OK 740{
Phone: 918.251.285.

FaX: 918.251.259

"":, ..;

.. :.

Tb:~:;':Standard Operating Procedures (SOPs) contained
.'rl1~r'ein are adopted by 'Pace Analytical Services.

These SOPs will be followed until'superceded by
Pace Analytical Services SOPs.

•

•

Chuck Hoov r
Quality Assurance Officer
Pace Analytical Services, Inc.
Broken Arrow, Oklahoma

Signature:

Ro r C. S mter
Ir. ofQUality, Safety, Training

. Pace Analytical Services, Inc.
Minneaplolis, MN 55414

Da
General Manager
Pace Analytical Services, Inc.
Lenexa, KS
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SWLO, INC. I AATS, INC. I-series: SWL-IN-304
Nitrate-NitriteINitrite (Colorilnetric, Automated, Cadmium Reduction) Rev. No.: 6.0 - 07/11102

...--»,
) 1.0 SCOPE AND APPLICATION •

1.1 This method pertains to the determination ofnitrite singly, or nitrite and nitrate combine~
. in surface and saline waters, and domestic and industrial wastes.

1.2 .The applicable range of nitrate-nitrite nitrogen for this method is 0.1 to 2.Omgll for waters
or 1.0 to 20.0mglkg for soils. The range may be extended with sample dilution.

1.3 This SOP (Standard Operating Procedure) covers USEPA Method 353.2.

1.4 This procedure contains no method deviations.

3.1

3.2

2.0 METHOD SUMMARY

A filtered sample is passed through a column containing granulated copper-cadmium to reduce
nitrate to nitrite. The nitrite that was originally prese~t plus reduced nitrate is determined by
diazotizing with sulfanilamide and coupling with n-(l-naphthyl)-ethylenediamine
dihydiochloride to fonn a highly colored azo dye which is measured colorimetrically. Separate,
rather than combined nitrate-nitrite, values are readily obtained by carrying'out the procedure
first with,'and then without the cu-cd reduction step.

3.0 HEALTH AND SAFETY

Refer to the current version of the "Laboratory Safety Plan", SOP SWL-GA-l11. •

Each chemical should be regarded as a potential health hazard and exposure should be
low as reasonably achievable. This may be done by wearing gloves, eye protection and
laboratory coat during analysis.

3~3 The following chemicals have the potentiai to be highly toxic or hazardous, consult
MSDS: phosphoric acid, n-l-naphthylethylene diaminedihydrochloride, hydrochloric
acid and copper sulfate.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

4.1 Samples should be collected in plastic or glass bottles. All bottles must be thoroughly
cleaned and rinsed with reagent water.

4.2 Samples for nitrate/nitrite should be preserved with sulfuric acid (2ml cone. H2S04 per
liter) and refrigerated at 4°C. Samples must be analyzed within 28 days after sample
collection.

4.3 Samples for nitrite alone must be stored at 4°C and analyzed within 48 hours.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

5.1

Typisl:LLR .

Build up of suspended matter in the reduction column Will restrict sample flow. Since
nitrate-nitrogen is found in a soluble state, the sample may be pre-filtered. •
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5.2 Low results might be obtained for samples that contain high concentrations of iron,
copper, or other metals. EDTA is added to. the samples to eliminate this interference.

,.:..,.~J,' ','

5.3 Samples that contain large concentrations ofoil and grease will coat the surface ofthe
cadrilium. Pre-extracting the sample with an organic solvent eliminates this interference.

6.0 EQUIPMENT/APPARATUS

6.1 Lachet QuikChem Automated Flow Injection Ion Analyzer which includes:

6.1.1 Automatic Sampler (with glass sample tubes)

6.1.2 Proportioning Pump

6.1.3 Injection Module with a 17cm x 0.8mm sample loop

6.1.4 Colorimeter with:

6.1.4.1

6.1.4.l

Interference Filter: 520nm

Flow cell: 10mm, 80uL

6.2

6.3

6.1.5 Reaction Module 10-107-04-I-C with cd column

6.1.6 QuikCalc II Software System

100ml volumetric flask
,"-·t'·

Class A volumetric pipettes

•

6.4 100ml plastic snap-top container.

7.0 REAGENTS

7.1 Cadmium grqnu/es: 0.3 - 1.5mm diameter, Lachet Part No. 5000-231.

7.2 Copper-cadmium: The cadmium granules are cleaned with dilute HCI and copperized
with 2% solution ofcopper sulfate in the following manner:

7.2.1 Wash the cadmium with HCI and rinse with distilled water. The color of the
cadmium so treated should be silver.

7.2.2 Swirl 109 cadmium in 100mL portions of 2% solution ofcopper sulfate for five
minutes or until blue color fades, decant and repeat with fresh copper sulfate until
brown colloidal precipitate forms.

7.2.3 Wash the cadmium-copper with distilled water (at least 10 times) to remove all
the precipitated copper. The color of the cadmium so treated should be black.

7.2.4 At least one nitrite standard should be compared to a reduced nitrate standard at
the same concentration to verify the efficiency of the reduction column. The Cu
Cd granules should be reactivated when recovery falls below 75%.

TypistLlR Page2oflO
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7.3 Preparation ofreduction column:

, '7.3.1 Clamp the empty column upright so that your hands are free. •7.3.2 Unscrew one of the colored fittings from an end of the column, and pullout and
save the foam plug.

7.3.3 Fasten this fitting up higher than the open end ofthecolurnn and completely fill
the column, attached fittings, and tubing with ammoniwn chloride buffer.

7.3.4 Scoop up copperized cadmiwn granules prepared in section 7.2 With a spatul~
and pour them into the top of the water-filled colwnn so that they float down to
the bottom of the column. Continue pouring the cadmium in and tapping the
colimm with a screwdriver handle to dislodge any air bubbles and to prevent gaps
in the cadiniuni filling~ When the cadmiwngranules reach to about Smm from the
open end of the column, pushin the foam plug and screw on the top fitting.

7.3.5 Rinse the outside of the colwnn with water. If air remains in the column or is
introduced accidentally, connect the column into the manifold, turn the pwnp on
maximum, and tap firmly with a screwdriver handle, walking up the 'colwnn until
all air is removed.

-'\"t
:i

if

7.4

7.5

Color reagent: To approximately 800 ml ofDistilled water add" while stirring, 100ml
cone. phosphoric acid, 40g sulfanilamide, and Ig N-l-naphthylethylene diamine __,
dihydrochloride. Stir until dissolved and dilute to 1 liter. Store in a brown bottle and
keep in the dark when not in use. This solution is stable for several months.

Dilute hydrochloric acid, 6N: Dilute SOml ofcone. HCI to IOOml with distilled water. •
7.6 Copper sulfate solution 2%: Dissolve 20g ofCuS04 • 5H20 in 500ml ofdistilled water

and dilute to 1 liter.

7.7 Ammonium chloride buffer: In a hood, to a I-liter volwnetric flask add SOOml distilled
water, 105m1 conc. Hel, 95ml ammonium hydroxide (N1-40H) and I.Og disodium
EDTA. Dilute to I-liter.

7.8 Stock nitrate solution: NSI Ion Standard, 10,000ug/IilL. Certificate of Analysis on
request.

Note: Keep stock standard refrigerated and do not use after the manufacturers recommended
expiration date.

7.9 Stock nitrite solution: NSI Ion Standard, 10,000 ug/mL. Certificate of Analysis on
request.

Note: Keep stock standard refrigerated and do not use after the manufacturers recommended
expiration date. .

7.10 Standard nitrate solution: Dilute l.Oml of stock nitrate (see section 7.8) to IOOml.

7.11 Standard nitrite solution: Dilute 1.0ml of stock nitrite (see section 7.9) to lOOml.

•Typist llR Page 3 oflO
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7.12 Using standardnitrate solution (see section 7.10)jJrepare the/ollowing standards in
lOO.OmL'Volumetricflasks. At least one nitrite standard should be compaied to a nitrate
standard at the same concentration to verify the efficiency ofthe reduction column.
Write all standard preparations in the Standard Preparation Log, form 104.ATI3.doc,
found in SOP "Inorganic Trtic;eability o/StandartV, SWL-IN-I04.

l"'nnt' Ina NO.•N n1" NO. •N/I

0.0
0.1
0.5
1.0
2.0

7.13 2 M KCl Solution: 150 KCLIL

8.0 PROCEDURE

8.1 Injection Timing

8.1.1 Pump Speed: 35

8.1.2' Cycle Period: 40s

8.1.3 Load, Period: 20s

ml
0.0
0.1
O.S
1.0
2.0

•

8.1.4 Inject Period: 20s

. 8~2 Nitrate + Nitrite .

8.2.1 Inject to start ofpeak period: 22s

8.2.2 Inject to end ofpeak period: 58s

8.3 Nitrite (no column)

8.3.1 Inject to 5ta!1 ofp~ak period: ISs

8.3.2 Inject to end ofpeak period is SIs

8.3.3 Gain =260 x 1

8.4 System Operation

8.4.1 Inspect modules for proper connections. (See Figure 1).

8.4.2 Tum on power and all modules, except sampler.

8.4.3' Place reagent feed-lines into proper containers. Raise tension levers on pump
tube cassettes.

8.4.4 Tum on sampler and allow reagents to pump through the system.

8.4.5 Stop the pump and place reduction column in the manifold. Start the pump.

8.4.6 Pump system until a stable baseline is attained.
Typist LLR Page 4 orl0
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8.4.7 Place calibration standards and blank in sample tray in descending order of
!) .::.centration followed by unknowns and check standards. Submit !lay and~

8.4.8 At end ofrun, tum off the pump and remove reduction column from manifold and
connect ends with a union, taking care to avoid introduction of air bubbles.

8.4.9 Tum on the pump and place all feed-lines in water. Flush system,and pump dry.

8.4.10 Tum off pump, all modules and release levers on pump tube cassettes.

SYSTEM NOTE: The CD column efficiency should be above 90% if working properly. To
check this, inject one or several different nitrite standards followed by one or several
different nitrate standards. Fit the nitrite standards response to a line. The ratio of the '
slope of the nitrate/nitrite lines x 100% is the efficiency of the column.

8.4.11 Transfer electronic data to the Ip,organic Database, print run log, complete write
up and upload data to LIMS. Refer to "Inorganic Database ", SWL-IN-108 for
procedure and forms. Ifdata is not-available in electronic form, print run log from
instrument and submit for review.

8.5 Soil Preparation

8.5.1 Weigh 10g of soil and place in a snap-cap container.

8.5.2 Add 100mI of2M KCI.

\ " 8.5.3 Cap flask and shake for one (l) hour. •' .

8.5.4 Filter through a Whatman 4 filter.

8.6 Nitrite may be measured by the above procedure by omitting the cadmium reduction
column used in step 8.4.5.

9.0 CALCULATIONS

9.1 Calculate the nitrate-nitrite, in mglkg as follows:

(A x 0.01)

B
x 1000

Where: A =mgll N03-N02 from analysis
B =wet weight of original sample in grams.

9.2 Water samples are calculated by the instrument, in mg/I.

9.3 Nitrate-Nitrite results are calculated directly from the instrument using the cadmium
reduction column.

TypistLLR

9.4 Nitrite results are calculated directly from the instrument by analyzing samples wiiliou.
the cadmium reduction column.
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9.5 Nitrate can be determined by subtracting the results obtained by using the cadmium
reduction column, from tp.e results obtain~ by not using the column.

10.0 QUALITY ASSURANCE/QUALITY CONTROL

10.1 Sample Batch QAlQC Requirements.

10.1.1 Prepare method blank per sample batch and take through the entire analytical
process~ IfN03-N02 is detected, the entire batch will need to be reanalyzed. A
sample batch can consist ofup to twenty samples per matrix.

10.1.2 Prepare a Laboratory Control Spike (LCS) and an LCS Duplicate (LCSD) per
sample batch, to detennine'the precision and accuracy of the method. The percent
recovery.of the LCS should be within 90-110%. Ifrecovery is outside this range
on both the LCS and the LCSD, then the analytical process is out of control and
the entire batch must be reanalyzed. The precision Relative Percent Difference
(RPD) between the LCS and the LCSD should be less than twenty percent.

RPD=
LCS-LCSD

(LCS +LCSD) /2
x 100

.'

10.1.3 One set Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis will be
performed per 20 samples or batch. Percent Recovery must be within 90-110%,
and RPD must be <20. All data outside of these ranges must be flagged to
indicate possible matrix interference.

10.1.4 LCSILCSDIMSIMSD spiking instructions:

50uL of 100ppm N03-standard and 50uL of 100ppm N02 standard to lOmlofDI
water (for LCSILCSD) or IOmI of sample (for MSIMSD).

10.2 Initial Demonstration of Performance

10.2.1 MDL Study: Follow the procedure as stated in SOP SWL-GA-113, "Definition
and Determination ofDetection Limits". This will be done on a yearly basis. The

, PQL (or reporting limit) will be based on 2-3x the MDL.

10.3 Calibration Checks

10.3.1 Initial Calibration Verification (lCV): After the system has been calibrated (with a
Linear Correlation Coefficient of>0.995), the accuracy of the calibration shall be
verified with a second source standard, which is from a different manufacturer or

. lot number than the calibration standards.

10.3.2 Calibration Blank (ICB or CCB) - A calibration blank is analyzed after each ICV
and CCV. Blanks are to be reported downto the MDL.

Typist LlR Page 6 oCI0
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10.3.3 Continuing Calibration Verification (CCV) - To assure calibration accuracy
dwing each analy.. sis run, the mid-level calibration standard will be analyzed ata.
frequency of 10% and after the last analytical sample.

10.3.4 CRA - To assure calibration at the low' end of the calibration curve. This low
standard will be analyzed at the beginning of each run.

Analyze one standard at the detection limit (PQL) with each batch of samples.

11.0 WASTE DISPOSALIPOLLUTION PREVENTION
- .

Refer to the current version of the "Hazardous Waste Management Plan," SOP SWL-GA-114.

12.0 METHOD PERFORMANCE

12.1 ICV/CCV - Must have a 90-110% recovery of the true value. If not, terminate the
analysis, correct the problem, re-calibrate and re-analyZe all associated samples.

12.2 ICB/CCB - Must be below the PQL (O.lmg/l). If not, termiriate the analysis, correct the
problem, re-calibrate and re-analyze all associated samples.

12.3 CRA - Should have a 70-130% recovery of the true value. If not, all samples near the
low end of the calibration curve should be considered suspect and re-analyzed.

12.4 PBWIPBS - Must be below the PQL (O.lmg/l). Ifnot, re-prepare and analyze all
samples that are not >10x the PBWIPBS value.

12.5 'LCWILDWILCSILDS - Must have a 90-110% recovery of the true value. Unot, re
prepare and analyze all samples associated in the batch.

12.6 Matrix Spike and Matrix Spike Duplicate (MSIMSD) - Should have a 90-110% recovery.
If not, flag all aSsociated data with a "N".

13.0 REFERENCES

13.1 U.S. EP~ "Methods for Chemical Analysis of Water and Wastes", Method 353.2, Storet
No. Total 00630.

13.2 "Methods for Determination ofInorganic Substances in Water and Fluvial Sediment",
Book 5, Chapter AI, U.S. Department of the Interior, U.S. Geological Survey, Revision
04/11189.

13.3 Lachat Instruments Operating Manual

14.0 DEFINITIONS

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. - .

Typist LLR Page 7 of 10
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CRA Standard: .... A standard to assure the calibration of the instrument is working at the low
end ofthe calibration curve.

ICV: Initial Calibration Verification: A standard that is from a different source than
the calibration standards, and used to verify the calibration.

ICB: Initial Calibration Blank: Instrument blank, taken through analysis to check
for contamination in the system.

CCB: Continuing Calibration Blank: Instrument blank, taken through analysis to
check for contamination in the system.

CCV: Continuing Calibration Verification:.Mid";range standard used to verify the
analytical sequence is still within control.

Red Book: SWL book, which consists ofall the MDL/PQL per method for the laboratory.

MDL: Method Detection Limit: A detection limit derived from seven samples taken
through the entire method.
,

PQL: Practical Detection Limit: SWL reporting limit based on a factor times the
MDL.

Sample Batch: ..... Consists ofa maximum of twenty samples per matrix.

Preparation Blank (water-PBW, soil-LCS): Method blank, taken through preparation and
analysis to check for contamination in the system.

Laboratory Control Sample (water-LCW, soil-LCS): A spiked sample (usually water) taken
through preparation and analysis to check the system's accuracy.

Laboratory Duplicate Control Sample (water-LDW, soil-LDS): A spiked sample (usually water)
taken through preparation and analysis to check the system's accuracy and
precision.

MS: MatriX Spike: A spiked sample taken through preparation and analysis to
check the accuracy of the matrix.

MSD: Matrix Spike Duplicate: A spiked sample taken through preparation and
analysis to check the accuracy and precision of the matrix.

Duplicate Sample:A sample taken through preparation and analysis to check the precision of the
matrix.

15.0 ATTACHMENTS

.Figure 1: Manifold Diagram

Attachment 1: Nitrate-NitritelNitrite Standard Batch Form

Typist LLR PageS oCI0
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•FIGURE 1
Manifold Diagram
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CARRIER is water.

1" is 70.0 em of tubing on a 1 inch coil support

2" is 135 em of tubing on a 2 inch coil support

2.5" is 168 cm of tubing on a 2.5 inch coil support

3" is 202 em of tubing on a 3 inch coil support

4" is 255 em of tubing on a 4 inch coil support

8" is 550 em of tubing on a 8 inch coil support

Heating tubing is shown inside a box with the
temperature next to the box. Heated tubing is
650 cm unless otherwise specified.

Ali manifold tubing is 0.8 mm (0.032 in)
i.d. This is 5:2 p.Ucm.

NOTES: A new manifold includes two
packed cadmium columns.

MANIFOLD DIAGRAM REVISION DATE:
30 Dec 1986

•Page 90fl0
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ATTACHMENT 1
Nitrate-NitritelNitrite Standard Batch Form

_.

.- .
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) Analyst . Date: _
• Nitrate-Nitrite/Nitrite Standard Batch Form, Ref: SWL-IN-304

Nltrate-Nltrtte1Ni~dardBatch Form SOP SWL-IN-304, Rev. 6.0, 07/11/02 (IN304a1.DOC)

Standards Batch 10:-------,e=
Reagents for Nitrate-NitritelNitrite

Reagent Lot # I Unique Id #

Ammonium Chloride Buffer

Sulfanilamide Color Reagent

STANDARD PREPARATION

Intermediate:

NO/N02:_---------

N02:

Calibration Standards
mL lOOmgIL Intermediate stock solution per lOOmL

0.1
0.5
1.0
2.0

Date Expired: _

Date Expired: _

Final Cone.
0.10
0.50
1.00
2.00

•

Laboratory Control Sample; (O.Smg/L): SOuL from Intermediate stock solution per lOmL sample.
Matrix Spike; (l.Omg/L): 50uL from Intermediate stock solution per 10mL sample.

•
Southwest Laboratory of Oklahoma, Inc.

1700 West Albany. Broken Arrow, OK 74012. Office (918) 251-2858. Fax (918) 251-2599
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PBCfI Analytical S,rv/~flS, 1m

1700 West Alban
Broken Arrow, OK 7401

Phone: 918.251.285
FaX: 918.251.259

\ :

T4§::·;Standard· Operating Procedures (SOPs) contained
.}3~~fein are adopted by Pace Analytical Services.

These SOPs will·be followed· until" superceded by
Pace Analytical Services SOPs.

•

•

Chuck Hoov r
Quality Assurance Officer
Pace Analytical Services, Inc.
Broken Arrow, Oklahoma

Ro re. S mter
Jr. of Quality, Safety, Training

Pace Analytical Services, Inc.
Mmneaplolis, MN 55414

Da
General Manager
Pace Analytical Services, Inc.
Lenexa, KS
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SWLO, INC./ AATS, INC. ,
Analysis ofTotal Organic Carbon in Water

1.0

I-Series: SWL-IN-310
Rev. No.: 5.3 - OS/28/03

SCOPE AND APPLICATION

1.1 This method includes the measurement of organic carbon in drinking, surface, and saline
waters, domestic arid industrial wastes. •

1.2 The method is most applicable to measurement oforganic carbon between 1.0-100 mglL.

1.3 The SOP covers USEPA Method 415.1, SW-846 Method 9060, and Standard Methods
5310B. All QC requirements ofeach 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
CO2 fonned is measured by nondispersive infrared gas analyzer (NDIR).

'.

3.0 HEALTH AND SAFETY

"

j

4.0

3.1 Refer to the current version of the "Laboratory Safety Plan" SOP (SWL-GA-111).

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.

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 pennissible 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 of analysis.

4.3 Holding times are 28 days from sample ~ollection.

•

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

6.0 EQUIPMENT/APPARATUS

5.1 This 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.

Typist Me
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Analysis of Total Organic Carbon in Water·

I-Series: SWL-IN-310
Rev. No.: 5.3 - 05/28/03

7.0 REAGENTS

, --1'•..:.--..

6.2 Carrier Gas: Zero Grade Air not to contain more than IPPin C<h, CO, and HC
(hydrocarbon) respectively.

- .. _... :}.-1- .... -Distilled-water used-in.pr..eparation.o£standards..and.for...dilutiorLofsamples-Sh.Quld.k _
ultra pure to reduce the carbon concentration of the blank.

7.2 Potassium hydrogen phthalate, stock solution, lOOOmg carbon/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 C/1) or equivalent
to 1;OOOppm C.

7.3 IC Reagent: 25ml phosphoric acid, 75ml 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 Stoek Solution (6.2)
per 200mL Final Volume Cone. of Standard m2ll

• 0.2

2.0

10.0

20.0

1.0

10.0

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

f
8.1.1 Summary

• Typist Me

8.1.1.1

8.1.1.2

8.1.1.3

8.1.1.4

Lower the pH of the standards to <2 with H2S04.

Load the standards into the autosampler and purge with zero grade air
for 5 minutes. Air carrier flow rate should be approximately 140
150°.

Calibrate instrument starting with high standard and working down
towards low standard.

Resulting calibration curve must have a correlation coefficient
~0.995.

Page 20fU
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I-Series: SWL-IN-310
Rev. No.: 5.3 - 05/28/03

8.1.2 Calibration Frequency:

'. )

TypistMC

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

8.1.3.7

A new calibration must be performed on a monthly basis, or if one of •

the following action items exist (whichever is more frequent):

• When ahew Stock standard solution is made.
... -.- .._- .' ----.-- .•. --- ._.__ _._ - .- .._.. ._ ,,_ .0_ _

• When any of the instrument parameters are changed ( i.e.

combustion, tube, carrier gas flow rate, injection needle, or

anything th~t might change the sensitivity of the instrument).

• Jf the Ip.itil!! Gali~ration Standard (ICV), Continuing Calibration

Standard(CCV),lI1i1ial Calibration Blank '(iCB)~' orC6ritirimng
Blank (CCB) fails their respective control limits.

Remove gas-line from probe.

Bring up "Main Menu": Press ''#8'' (Maintenance Menu). Arr~w

down to gas-flow (press "Enter"). This will tum 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 and place in turntable starting with high standard. •

The setup will be as follows:

CALmRATION ONE

100.0 81

50.0 82

10.0 83

1.0 84

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)

Arrow over to "Cl" (Calibration One). Here you may enter any

number one through eighteen and press "Enter". The calibration will

be stored in that file number. . •

Page 3 of 12



8.1.3.7.1 Type will be set as ''#1'' (TC). Press "Enter". '

8.1.3;1.2 The first standard concentration Will be 100.0: Press
"Enter". Next enter where the standard will be placed.

'" See section 8.1.3.4 above for placement (i.e., the first
__ ~ .._:.._.. ._,_.... standard' wilI"be ~J).:, ...... ,_,. _ ._, ,. ' .._.__ '

_ :;','\..

•
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8.1.3.7.3 Range will be set at x5;press "Enter".

8.1.3.7.4 Injection volume will be 30ug!l; press "Enter".

8.1.3.7.5 Number ()finjections will be 4; 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%.

8.1.3.7.8 "Shift to Origin'.' should be set to the "OFF" position.

8.1.3.8 Press "F2" (Return) to return to autosampler screen.

8.1.3.9 Press "FI" (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.i0.4 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 "FI" (Next).

8.1.3.12 Press "Start".

8.2 Sample Analysis

8.2.1 Summary

8.2.1.1 ,Load samples onto autosampler.

8.2.1.2 Set purge time at 2.0 minutes using zero grade air as purge gas.

8.2.1.3 Analyze the samples using quadruplicate injection.

8.2.2 Procedure

Page 4 of 12
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/
8.2.2.1

8.2.2.2

8.2.2.3

Press "# 8" (Maintenance); press "Enter".

Arrow down to mechanical check; press "Enter".

Press "ASI".

---- ----~2:2:4- -- ---Press-"-A'f~"-.-"--·-·- ._------.- ---- --. -- ------ - - -

8.2.2.4.1 Remove probe wash and clean with soap and water.
Rinse with 1:1 HCl. Fill with DI water and replace;
press "Return"; press "End".

-8.2.2.5 -- Remove sampie'and'gas~line-fromprobes;

8.2.2.6 Remove gas and sample probe from arm.

8.2.2.6.1 Place both needles in a very mild HCI solution (1 :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 DI water and sonicate for an
additional fifteen minutes. Replace in arm.

8.2.3 Regeneration of IC

•TypistMC

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-D press "On" and let any excess reagent drain:

8.2.3.1.3 While on move, drain tube up or down toprevent 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 and press "Start".

8.2.3.2.2 Remove top lid offofTOC 5050.

8.2.3.2.3 Watch injection to make sure injection is centered and
-does not splash on sides of combustion tube. If injection
is not correct, replace injection needle (see Shimadzu
TOC 5050 Operating Manual, page 123).

Connect gas and sample lines to proper probe.

8.2.3.3.1 Arrow down to sparge gas flow and press "Enter". This
turns the gas on.

8.2.3.3.2 Open front cover; set sparge gas to 40ml/min using
flowmeter.
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8.2.3.3.3 Set carrier gas at I50rrilJmin.

8.2.3;3.4 Arrow up to sparge gas-flow; press "Enter" (this turns
off the gas).•

,

/
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8:23.3.5' . Press "F2" t6 return to Main Menli.

8.2.4 Baseline check

••

•
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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

Press #6; press "Enter".

Ifbaseline s zero, press "F2". lfnot, adjust baseline using the optical
zero~ohtopoftheinstrwnent. .. '

Press "F2" to return to Main Menu.

Press ''#9'' (Autosampler); press "Enter".

Press "F3" (Edit).

Press ''FI'' (All Clear).

Press "F2" (All Clear).

Choose type ofmeasurement: 1=TC, 2=IC, 3=TOC, 4-NPOC. 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 final sample and is always a CCB (each.run ends with a CCV
and aCCB).

Arrow over to "F1" and choose "J!1" 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 of washes. Enter ''#4''. "NO" is the number of
injections: in most cases ''#3'' will be used. "Max" is the number of
injections; in mo'st cases "#5" will be used. If for instance, quads are
required it is best to run four out of six. Arrow over to "SP" where
sparge gas is set for 2.0 minutes per sample. DI will remain as is.

ASI Conditions:

8.2.5.9.1 Rinse : I

8.2.5.9.2 Number ofneedle washes..... 2

8.2.5.9.3 Flow line washes 4

8.2.5.9.4 Calibrate before 2

Page 6 of 12
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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~-ltins-e-aftenfddition-ofacid.; l'

I-Series: SWL-IN-310
Rev. No.: 5.3 - OS/28/03

•
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 ·CALCULATIONS

9.1 Instrument reports all results as mg/L; apply the appropriate dilution factor when
necessary.

9.2 Report results and detection limits to 2 significant figures ifresult is <10.0 mg/L or three
significant figures is report is ;;::10.0 mg/L.

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 of Performance: •

. Typist Me

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 of a
blank and three standards. If any verification data exceeds the initial values by +.
10%, linearity must be re-established. If any portion of the range is shown to be
nonlinear, sufficient standards must be used to clearly define 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 ".

10.4 Assessing Laboratory Performance:

10.4.1 A method blank must be prepared with every batch of20 samples or less. If the
value exceeds the reporting limit, laboratory or reagent contaminati.on should be
suspected and the samples re-prepared.

10.4.2 Laboratory Control Samples (LCW and LDW) will be prepared with every batch.
With a true value of 50.0 mg/l the LCW and LDW have a control limit of 90
110% recovery. Ifout of control, the samples will be re-prepared.

•Page 7 of 12



SWLO, INC./ AATS, INC.
Analysis of Total Organic Carbon in Water

• .I . • ! ": ... ;>;' ~

I-Series: SWL-IN-310
Rev. No.: 5.3 - OS/28/03

10.4.3 Initial Calibration Verifi~ation (ICV) 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. notsurrounded
--.. -_. ----. -... - ..... -'- -_·---by-GGV..!.s-~t-artHn·OORtrG1-IrnlSt-OO-re-ana1~:..--_.-- -- ~- ::.-------- ---.----.. '-'- - ..-..

10.4.4 Initial Calibration Blank (ICB) and Continuing Calibration Blank (CCB): A blailk
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.

10.5 Assessing Analyte Recovery and Data Quality

A Matrix Spike (MS) and (MSD) must be performed with every batch at value of2S mg/l
level. Data will be flagged if the control of 90-11 0% is not met.

10.6' Analyze one standard at the detection limit (PQL) with each batch of samples.

11.0 WASTE DISPOSAL/POLLUTION PREVENTION

. Refer to the current version of SOP "Hazardous Waste Management Plan ", SWL-GA-114.

12.0 METHOD PERFORMANCE

12.1 The current MDL studies are provided in the Red Book. See the Inorganic Program
Manager for raw data.

12.2 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-prepared for analysis.

12.3 Laboratory Control Samples (LCW and LDW) will be prepared with every batch.. With a
true value of 50.0 mg/l the LCW and LDW have control limit of 90-11 0% recovery. If

. out of control the samples will be re-prepared and analyzed.

12.4 Initial Calibration Verification (ICV) 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
ofrun. 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.

12.5 . Initial Calibration Blank (ICB) 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; 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.

.).~, ..

• Typist: Me

12.6 A Matrix Spike (MS) and (MSD) must be performed with every batch at value of 25 mg/l
level. Data will be flagged if the control of90-11O% is not met.
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13.0 REFERENCES

I-Series: SWL-IN-310
Rev. No.: 5..3 - OS/28/03

13.1 U.S. EPA "Methods for Chemical Analysis ofWater and Wastes", EPA 600/9-91/034, •

September 1991. Method 415.1

. 13.2 fristruction Manual,TotarOrganic Carbon Analyier-Model TOC-5050.
"_.. ,--. -- ..._.- .. --.--., ..._- .---_._._--_.~-------------_._._._- . ---.- --------_..._...._...._._-_._.-.- .....

13.3 U.S. EPA SW846 Method 9060, Revision 1, November 1990.

13.4 Standards Methods, 18th Edition, Method 531 OB.

14.0 ....DEFINITIONS ..

.MSDA: Material Safety Data Sheet: Information 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.

MDL: Method Detection Limit: A detection limit derived from seven samples taken

through the entire method.

PQi:.-: Practical Detection Limit: SWL reporting limit based on a factor times the

MDL.

\

.) Sample Batch: ..... Consists of a maximum of twenty samples per matrix.

Preparation Blank (wat'er-PBW): Method blank taken through preparation and analysis to check •

for contamination in the system.

Laboratory Control Sample (water-LCW): A spiked sample (usually water) taken through

preparation and analysis to check the system's accuracy.

Laboratory Duplicat~ Control Sample (water-LDW): A spiked sample (usually water) taken

through preparation and analysis to check the system's accuracy and

preCISIOn.

MS: Matrix Spike: A spiked sample taken through preparation and analysis to

check the accuracy of the matrix. This is designed to provide information

about the effect of the sample matrix on the preparation and/or measurement

methodology.

MSD: ~ Matrix Spike Duplicate: A spiked sample taken through preparation and

analysis to check the accuracy and precision of the matrix. This is designed to

provide information about the effect of the sample matrix on the preparation

and/or measurement methodology.

Duplicate Sample: A sample taken through preparation and analysis to check the precision of the

'\ matrix.
. !

Typist Me

Redbook: A listing of all IDL, MDL, and PQL for the laboratory. •Page 9 of 12
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I-Series: SWL-IN-310
Rev. No.: 5.3 - OS/28/03

Bluebook: Summary listing of in-house controlliiriits.

ICV: Initial Calibration of Verification Standard: Prepared from a source of
standard solutions other than those used for the calibration solutions and
pre~erably from ~ different ve!1~or. Used to verify calib!a~ion of~trument.

.---.. ·--- ..----· ...Cev:~:~~~~.·:~~.::~ T:oiifinulngT::aIibration VerilicattonsolutIOn: A rmd-range slaffilara-use<l·tcf --_... - ..

verify calibration throughout analysis.

ICB/CCB: Calibration Blanks: A standard blank used to verify calibration throughout
analysis.

.----_. ------_._._._----_._~----

15.0 AITACHMENTS

15.-1 Figures

Figure 1: Front View ofthe TOC-505 Interior with Front Door Open

15.2 Attachments

Attachment 1: TOC Run Log

•
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FIGURE 1·
Front View of The TOC-5050 Interior With Front Door Open •

-._-_._--_._---.. ------- - ----_. ------_._--.._-----_•.. _ - --_ .._--_ _- -- -"'.- _- .. ---_._---
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

---....,a><c....c.."essed-easi:i:y-t·f-frottt-'-do=-:ts-~d-:--l'op-cover-i.s-removed----------1

easily. Side panels and bot tom panel can be also dismounted 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.

,
)

Typist Me

Sparge gas
flowmeter

Carrier gas
flowmeter

Four-port
valve

Microliter
syringe

Plunger
holder

Carrier gas pressure gauge

Carrier gas pressure controller

Carrier gas mass flow controller

Sparge gas pressure controller

I Slidable IC sample injecting block

/ IC reaction vessel

/ I
-:t

__ Front
door

container

(for IC drain)
cock

Pallet

IC reagent container (glass bottle)

Fig. 4. l Front View of the TOC-5050 Interior

(Viewed with the Front Door Open)
.. 3 I -

•
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Total Organic Carbon in Soil/Sediment

I-Series: SWL-IN-311
. Rev. No. 4.3 -12/03/01

1.0 SCOPE AND APPLICATION

1.1 This method describes protocols for the determination oforganic carbon in soil or
sediment. •

1.2 The applicable range of this analysis is 500 to 999,000mglKg organic carbon. The
Southwest Laboratory of Oklahoma reporting limit is 500mglKg.

1.3 Data is reported in mg/Kg on a dry weight basis.

1.4 The SOP covers USEPA SW-846, Method 9060, Rev.l, December 1996, modified for
soils.

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 formed is determined by direct non-dispersive infrared
detection.

3.0 HEALTH AND SAFETY

2.4 Water content is determined on a separate portion of sediIDent.

3.1 See SOP SWL-GA-lll, "Laboratory Safety Plan." •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 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

4.1 Collect sediments 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

Typist LLR

5.1

5.2

Volatile organics in the soil/sediment samples may be lost in the process of air drying
samples as well as decarbonation resulting in a low bias.

Bacterial decomposition and volatilization of the organic compounds are minimized by
maintaining the sample at 4°C, analyzing within the specified holding time, and •
analyzing the wet sample.
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EQUIPMENT/APPARATUS

•
6.0

6.1

6.2

Drying oven maintained at,105°C.

Analytical Instrument: Leco Model CR-12 Carbon detenninator 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

6.8 Quartz combustion boats

7.0 REAGENTS

7.3 Calcium carbonate certified A.C.S. grade: 12% carbon for instrument calibration check.

7.1 Leco Calibration Standard: 1.00% carbon.

7.2 Potassium hydrogen phthalate certified A.C.S. grade: 47.05% carbon for instrument
calibration.

• 7.4 Hydrochloric acid solution, 1:1 by volume:

•

8.0 PROCEDURE

8.1 Sample Preparation

8.1.1 . Take 0.50 grams ofwell-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 ~ry the samples in a drying oven at 105°e. The sample is now ready for analysis.

8.2 Calibration

8.2.1 Instrument run temp = 2500oe, and standby mode = 15000 e

8.2.2 Select the channel to be calibrated

8.2.3 Add a combustion boat to the built-in analytical balance.

8.2.4 Press tare. Weigh approximately 0.2 grams of potassium hydrogen phthalate in
combustion boat.

8.2.5 After the balance has stabilized press enter.

Typist LLR, Page 2 of6
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8.2.6 Press" Analyze" and wait for the digital readout to read "Load Furnace". 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. Results should be • 
within 2% of average value .. 

8.2.8 Press the "SYSTEM UPDATE" key, then the 1 key. The message center will 
display "CALIBRATE SYSTEM YESINO". 

8.2.9 Press the "YES" key. The message will display "CALIBRATE, BY STD 
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. Use a minimum of three results. After a number is entered, the. 
message center will display one-at-a-tirne 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. Re-calibrate if calibration states it is out of range. 

8.2.t7 Analyze the LCS and LDS to verify the calibration. The percent recovery must be 
within ± 15% or re-calibration will be necessary. 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 0.05% or re
calibration 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. 

8.3 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" . 
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8.3.3 Press the "ANAL YZE;~ k~y. 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 autom.atically. 

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 in Soil/Sediment Log" (see 
Attachment 1). 

9.0 CALCULATION 

9.1 Multiply % results by 10,000 to obtain TOC in mg/Kg. 

9.2 Ifanalysis is done on a wet sample, use the following calculation to convert to dry 
weight: 

Toe wet weight, mg/Kg 
Toe, rng/Kg = 

% 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 calciw;n 
carbonate standard as discussed in Section 8.2. 

10.3 Analyze a privately prepared sample of Leco Standard, treated the same as the samples, 
and a duplicate with each batch (LCSILDS). 

10.4 Analyze a hlank 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. 

11.0 WASTE DISPOSALIPOLLUTION PREVENTION 

See SOP SWL-GA-114, "Hazardous Waste Management Plan." 
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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 analyzed. . 

12.2 

12.3 

12.4 

The control limits for the ICV andCCV are 90-110% recovery. If outside the control 
limits re-calibrate and re-analyze the samples. 

The control limits for the LCSfLDS i~ 85-115% recovery. If recovery 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. 

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 of Total Organic Carbon in Sedimenf' by Lloyd 
Kahn. July 27, 1988. 

14.0 DEFINITIONS 

ICV ................ Initial Calibration Verification: A standard that is from a: different source than th. 
calibration standards, and is used to verify the calibration. 

CCB: ............. Continuing Calibration Blank: Empty combustion boat taken through the analysis 
to check for contamination in the system. 

CCV: ............. Continuing Calibration Verification: Standard used to verify the analytical 
calibration is still within control. 

Sample Batch: Consists of a maximum of twenty samples per matrix. 

PBS: .............. Preparation Blank: Method blank taken through sample preparation steps and 
. analysis to check for contamination in the system. 

LCS: .............. Laboratory Control Sample: A privately prepared sample of known concentration 
taken through the sample preparation and analysis to check the system's accuracy. 

MS: ................ Matrix Spike: A spiked sample taken through analysis to check the accuracy of 
the matrix. 

MSD: ............. Matrix Spike Duplicate: A spiked sample taken through analysis to check the 
accuracy and precision of the matrix. 

15.0 ATTACHMENTS 

15.1 Attachment 1: Total Organic Carbon in Soil/Sediment Log • Typist LLR . Page 5 of6 
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lotal urganlc \,;arDon In :soll/:sealment LOg DEPARTMENT 

(IN311L 1.00C) SWL-IN-311, REV. 4.210/16/01 Book 10: IN311..;TOC-_ 

i Batch ID: ________ _ Test Code: __ _ Date: __ _ Time: __ Weight: __ _ 

• Analyst: _________ _ Analysis Date: __ _ 

1 

2 

3 

4 

5 
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SWLO, INC. I AA TS, INC. I-Series: SWL-IN":502 
Rev. No.: 4.3 - 01129103 To.tal Hardness: Titrimetric (IN140) and Calculation (IN145) 

. . 

1.0 SCOPE AND APPLICATION 

1.1 Hardness by the EDT A titration method is applicable to drinking, surface and saline· 
water, qomestic and industrial wastes. The method is suitable for all concentration -
ranges of hardness; however, in order to avoid large titration volumes, use a sample 
aliquot containing not more than 25mg CaCo]. 

1.2 Hardness by calculation is applicable to all waters and yields the higher accura~y. If a 
mineral analysis is performed, hardness by calculation can be reported. 

1.3 Any deviations from the methodologies listed in Section 13.0 encompass the most 
stringent of the rriethods' QC requirements (see Sections 10.0 & 12.0). 

1.4 The SOP covers USEPA method 130.2 and Standard Methods SM2340B and 2340C. All 
QC requirements of each are covered using the stricter requirement where applicable. 

' .. 
2.0 METHOD SUMMARY 

2.1 Hardness by EDT A titration: Calcium and magnesium ions in tPes·~pie are segregated 
upon the addition of disodium ethylene diamine tetracetate (EDt A). The end point of the 
reaction is detected by means of Eriochrome Black T indica~or, which hcis a red color in 
the presence of calcium and magnesium and a blue color when the cations are 
sequestered. 

2.2 Hardness by Calculation: The sample is digested and analyzed by rcp. Hardness is then 
computed from results of the separate determinations of calcium iind magnesiUm. 

3.0 HEALTH AND SAFETY 

See Standard Operating Procedure SWL-GA- U 1, "Laboratory Safety Plan." 

4.0· SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE 

4.1 Cool to 4°C, HNO] to pH <2 

4.2 Holding time is 6 months 

5.0 INTERFERENCE AND POTENTIAL PROBLEMS 

5.1 EDTA Titrimetric Method. Interferences from metal ions and suspended or colloidal 
organic matter are minimized through the procedure. 

5.2 Calculation Method. Refer to section S.O in the current version of SOP SWL-IN-20S. 

6.0 EQUIPMENT/APPARATUS 

TypistLLR 

6.1 

6.2 

EDT A Titrimetric Melhod. Standard laboratory titrimetric equipment. 

Calculation Method. Refer to section 6.0 in the current version of SOP SWL-IN-20S. 
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SWl,-O, INC./ M TS, INC.
Total Hardlless: Titrimetric (lN140) and Calculation (lN145)

'••
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7.0

I-Series: SWL-IN-S02
Rev. No.: 4.3'- 01129/03

REAGENTS

7.1 EDTA titrimetric method.

7.1.1 Buffer Solution. Dissolve 16.9g N14CI in 143ml cone. NfL.OH in a 250ml
vohnuetric flask, add 1.25g of magnesium salt of EDTA and dilute to the mark
with distilled water. Store in a tightly stoppered plastic bottle; stable for
approximately one month. Discard when 1 or 2ml added to a sample fails to

. produce apH of 10.0 + 0.1 at end point of titration.

If the magnesium salt of EDTA is unavailable, dissolve l.179g"disodium salt of
ethylenediaminetetr~ceticacid dihydrate (analytical reagent grade) and 780mg
magnesium sulfate or 644mg magnesium chloride hexahydrate in 50ml distilled
water. Add this solution to 16.9g N14CI in 143ml cone. N140H with mixing and
dilute to 250ml with distilled water.

7.1.2 .Indicator. Mix 0.5g Eriochrome Bla('~ T with 100g triethanolamine, dissolve in
1OOml of 95% ethanol.

7.1.3 Standard EDTA titrant, 0.02N. Place 3.723g analytical reagent grade disodium
EDTA in a liter volumetric flask and dilute to the mark with distilled water.
Check with standard calcium solution by titration. Store in polyethylene. Check
normality every month because of gradual deterioration.

7.1.4 HydrocWoric acid solution, 1: I

7.1.5 Methyl Red indicator. Dissolve 0.1 Og methyl red in distilled water in a lOOmi
volumetric flask and dilute to the mark.

7.1.6 Ammonium hydroxide solution, 3N. Dilute 21 Oml of cone. NtLtOH to 1 liter
with distilled water.

7.1.7 Standard calcium solution, 0.02N (or 1000mgIL CaCO). Place 1.000g anhydrous
calcium carbonate in a 500ml flask. Add a little at a time, I + 1 HCI until all of
the CACOJ has dissolved. Add 200ml distilled water. _Boil for a few minutes to
expel C02. Cool, add a few drops of methyl red indicator and adjust to
intermediate orange color by adding 3N Nl40H or I: 1 HCI as. required.
Quantitatively transfer to a I liter volumetric flask and dilute to the-mark with
distilled water. Standard will have a maximum shelf life of 6 months.

7.1.8 LCSILCSD will be made from a standard that is independent of the standard
calcium solution (section 7.1.7). This should have a value of 25mg/L - 80mg/L
(titration), and 132mglL (calculation method).

••
8.0 PROCEDURE

8.1 EDTA Standardization.

8.1.1 Place 10.Oml standard' calcium solution in a flask containing 50ml distilled water.
Add Iml buffer solution & 1-2 drops of indicator.

TyplstllR Page 2 of7
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8.1.2 Titrate slowly with continuous stirring until the last reddish tinge disappears. At
end point the color is blue.

..- ........

)

SWLO, INC. I AATS, INC.
Total Hardness: Titrimetric (lN140) and Calculation (INI45)

I-Se"ries: SWL-IN-502
Rev. No.: 4.3 - 01129/03

•8.1.3 Calculate nonnality of EDTA

0.2
NofEDTA=

mLofEDTA

8.1.4 Record results in the Standards Batch Fonn (see Attachment I).

8.2 Hardness by EDTA titration with nonnal to high hardness.

8.2.1 The sample should require <15mL EDTA titrant and the titration should be
. completed within 5 minutes of buffer addition. .

8.2.2 Place 25;Oml ofsample into a 250ml Erlenmeyer flask. Add Iml buffer solution
and 1-2 drops of indicator.

8.2.3 Titrate slowly with continuous.stirring with standard EDTA titrant until last
reddish tint disappears, solution is nonnally blue at end point.

8.3 Hardness by EDTA titration with low hardness <5mg/L.

8.3.1 Use a larger volume ofsample (IOOml). Follow procedure in 8.2.

8.3.2 Use proportionately larger amounts of buffer & indicator. Follow procedure in
8.2. . ..

8.4 If there is interference by metal ions causing fading or indistinct endpoints (for the EDTA
titration method), then dilution of the sample should correct this problem. The analyst
should note this interference in the comments section of the Analysis Log (see
Attachment 2).

If available, hardness calculation from the ICP analysis should be perfonnedto confinn
the titration results. If the answers do not agree within 10% RPD a Non-Conformance
Report (see SWL-GA-I05) should be filled out noting this difference for the project
officer.

8.5 Hardness by calculation. Refer to section 8.0 in the current version ofSOP SWL-IN-205.

8.6 Write Up and Review Procedure

8.6.1 Fill out the appropriate information on the Standards Batch Form (see Attachment
I). This form only applies to the EDTA titrimetric method.

8.6.2 Fill out the appropriate information on the Analysis Log (see Attachment 2).

8.6.3 Review data in accordance with section 10.0 and SWL-IN-207.

8.6.4 Enter results into LIMS and place a copy of the Analysis Log with the LIMS
episode worksheet.

•

•
Typist llR Page 3 of7



SWLO, INC. I AATS, INC.
. Totaillardness: Titrimetric (lNI40) and Calculation (lNI45)

I-Series: SWL-IN-502
Rev. No.: 4.3 - 01129/03

9.0 . CALCULATIONS

9.1 Hardness by the EOTA titrimetric method:
-

--.~"

Hardness as mg CaCOJ =

L

(A-B) x C x 50,000

mL Sample
x Dilution

Where: A =

B=
C=

Final reading of the EDTA titrant (ml)
Initial reading of the EDTA titrant (ml)
Normality ofEDTA titrant

9.2. Hardness by Calculation

Hardness, by equivalent CaC03 =

L
2.497 (Ca, mgIL) + 4.l18(Mg, mg/L)

••

10.0 QUALITY A~SURANCE/QUALITYCONTROL

10.1 Analyze amethodblarik (PBW) with each sample batch.

10.2 Analyze a Laboratory Control Sample (LCW) and a Laboratory Contro! Sample
Duplicate (LOW) With each sample batch.

10.3 Analyze a duplicate sample with each sample· batch. If a client requires a ms/msd a
duplicate sample is not required.

10.4 Analyze a matrix spike/matrix spike duplicate when requested by Client. Spike each
25ml sample with 2.0ml (8ml fora 100mi sample) of the standard calcium solution
(section 7.1.7). This will give a spiking value of 80mgIL., .

10.5 Analyze one standard at the detection limit (PQL) with each batch of samples.

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

Refer to SOP SWL-GA-l14, "Hazardous Waste Management Plan."

12.0 . METHOD PERFORMANCE

12.1 PBW will have a control limit of less than the reporting limit (as stated in section 12.4).

12.2 LCWILDW will have control limits as stated in the Blue Book. If in-house control limits
are not available, then use the control limit of90-110% R and 20%RPD.

11.3 Duplicates will have a control limit 01'20% RPO.

12.4 Reporting Limits

Typist LlR Page 40f7



'.
'.

SWLO, INC. I AATS, INC.
Total Hardness: Titrimetric (lN140) and-Calculation (lN145)

12.4.1 EDTA titrimetric method (INI40): 1.0mg CaC031L

12.4.2 Calculation Method (INI45): 3.0mg CaC03/L

.13.0 REFERENCES

I-Series: SWL-IN-502
Rev. No.: 4.3 - 01129/03

•

)
J

13.1 Standards Methods for the Examination of Water and Wastewater, 19th ed., Method
2340B (calculation method) and 2340C (EDTA Titrimetric Method).

13.2 EPA Water and Waste Methods, Method 130.2 (EDTA titrimetric Method).

- 14.0 DEFINITIONS

Blue Book: A compilation of SWL in-house control limits

LCWILDW: (Laboratory Control Sample/Laboratory Control Duplicate).
Spiked method blank samples to provide laboratory accmacy
and precision.

PBW; ~ (Prepar~tion Blank). A method blank sample to provide
information on possible laboratory contamination.

Duplicate Sample: .. ~ Done to provide precision information on the sample matrix.

MS/MSD: ~ : (Matrix Spike/Matrix Spike Duplicate). Samples that are •
spiked with a known amount toprovide precision and accuracy
information on the sample matrix.

15.0 ATTACHMENTS

15.1 Attachment 1:

15.2 Attachment 2:

Typist LLR

Hardness Standard Batch Form

. Hardness Analysis Batch Log
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SWLO, INC. I M TS, INC.
Total Hardness: Titrimetric (lN140) and Calculation (lN145)

ATTACHMENT 1
Hardness Standard Batch Form

I-Series: SWL-IN-502
Rev. No.: 4.3 - 01129/03

-'

Hardness Standard Batch Form, SWL-IN-502

standard Batch Log (S02-AIT1.DOC) SWLO SOP rev. #. _

Analyst:. _ Date:. _ Reagent (Standards) Batch ID:. _

--.-".
".

••

REAGENTS FOR HARDNESS

REAGENT LOT#

I) NH:.CL ~--' -,--

2) NH:.OH : _ ~ _

3) Magnesium salt ofEDTA ~ _

4) Disodium salt ofethylenediaminetetraacetic acid dihydrate ~ _

5) Eriochrome Black T ~ ~_~ ~_

6) Triethanolatnine ~ _

7) Ethanol --'-_

8) Hydrochorlic Acid : , : _

9) Methyl Red : ~ ..~ _

10) Anhydrous Calcium Carbonate , ---'- _

STANDARD PREPARATION

Buffer Solution (Section 7.1. IJ:
16.9g (I) /143 ml cone. (2) /1.25g (3)=~ 250 ml (stable for 1 month) AnalystlDate:. _

Standard EDTA Titrant

3.723g(4) ~ 1000 ml (ShelfLife 6 months) AnalystlDate:. _

Standard Calcium Solution: SWL unique ill #:. _

Note: The above solutions were brought to volume with DI water.

EDTA STANDARDIZATION

Using 10.0 ml ofStandard Calcium Solution inaflask containing 50 ml distilied water. Add I ml buffer solution
and 1-2 dropsofindicatior. Titrate with EDTA.

mI ofEDTA, Titration #1 = Titration #2 = Titration #3 = _

Avg ofTitration # I, #2, and #3 = _
N ofEDTA =(0.2/ avg ml ofEDTA) = . N AnalystlDate:. _

Southwest Laboratory of Oklahoma, Inc.

Verified By:

Typist LLR Page 6 of7
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HARDNESS ANALVSIS SATCH LO'G

..
INORGANICS

DEPARTMENT

HARDNESS ANALYSIS BATCH LOG (INS02A2.DOC) SWL·IN-S02. REV. 4.0 Book it. IN-502·CAC03-__ Page: ___
Me1t>od reference: SM23-40C I EPA 130.2

,.
Analyst: Date: Prep'Batch fD: Standard Batch 10: N of EDTA:

Test Code: Calculation: Titration Method (IN140)~ ITigll:: [(A-B) x C x 1000) I F Calculation Method (IN14S), mgll =(2.497 x D) + (4.118 x E)

Initial Final ..

Smpl. Vol. EDTA(8) EDTA(A) ICPQC Calcium Magnesium Final Result
# SWL 10# (mil (F) Oil. Vol.Cmll Vol. {mil' ReferenCe # Cmoll) CDI (malll CE) Cma/n Comments

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18 ,

19
I

20 ,
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PIca Analyllcal Servi~Bs, In,
1700 West Alban

Broken Arrow, OK 7401
Phone: 918.251.285

FaX: 918.251.259
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T4~:;!;;StandardOperating Procedures (SOPs) contained
,,~<·rl1!@feinare adopted by Pace Analytical Services.

These SOPs will be followed until'superceded by
Pace Analytical Services SOPs.
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•
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SWLO, INC. I AATS, INC.
Analysis ofTotal, Suspended, DissoiY.ed, Fixed and Volatile Solids

SCOPE AND APPLICATION

I-Series: SWL-lN-60U
Rev. No.: 5.1-07108/02

"" 1.0

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,OOOmgll for Total

Suspended Solids (TSS) to 1Omg/l- 20,OOOmg/l for Total Solids(TS) and Total
Dissolved Solids (TDS), and Ilmg/l at 170mgll 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 coveredusing 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 !05°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 determination 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 mgll volatil~ residue. .

3.0 HEALTH AND SAFETY

All samples should be considered hazardous and handled as set forth in SOP, SWL-GA-l11
"Laboratory Safety Plan."

•
4.0 SAMPLE PRESRVATION, CONTAINERS, HANDJ;.ING AND STORAGE

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

Typist LLR

5.1

5.2

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 onotal dissolved solids.

Too many residues in the evapo~ating dish may form a water-trapping crust, w~chwill.
Page 1 of9
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Analysis of Total, Suspended, Dissolved, F:ji~:aDd Volatile Solids
. . 3 __ . ..., w- •

I-Series: SWL-IN-600
Rev. No.: 5.1- 07108/02

,.- --""\.

• 5.3

. '1r1>3t">
entrap water that will not be diiv~hoffduring drying. Residue should be limited to about
200mg for total dissolved solids.

. :, .'t,I' j ',01

Samples containing high concentrations of bicarbonate will require careful and possibly
prolonged drying at 180°C for dissolved solids to ensure that all the bicarbonate is .
converted to carbonate.

5.4 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 be
taken in selecting the filtering apparatus so that washing of the filter and any dissolved
solids in the filter minimizes this potential interference.

5.5 The volatile solids test is subject to many errors due to loss of water of crystallization,
loss ofvolatile organic matter prior to combustion, incomplete oxidation ofcertain
complex organics, and decomposition of mineral 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 ofplant operations. The principal source of error in the
determination is failure to obtain a representative sample.

6.0 EQUIPMENT/APPARATUS

6.1 Evaporating dishes, porcelain: 100ml volume.

6.2 Filter supports: Gooch Crucible and holder.

.'. 6.3

6.4

Vacuum flask, 1L.

Gooch Crucibles, 25m!.

6.5 Drying oven, 103°-105°C

6.6 Drying oven, 180°C.

6.7 Analytical balances, Mettler H80 or S1P180.

6.8 Desiccator

6.9 Muffle furnace, 550°C

7.0 REAGENTS

Not Applicable

8.0' PROCEDURE

8.1 Total Solids

• Typist LLR

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.
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SWLO, INC. I AATS, INC.
Analysis or Total, Suspended, Dissolved, Fixed and Volatile Solids

I-Series: SWL-IN-600
Rev. No.: 5.1- 07/08/02

..•.

,;

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 IOOml to the evaporating dish •
by means of a IOOml graduated cylinder. Rinse the graduated cylinder with three
portions of ASTM Type II water, putting each rinse into the evaporating dish.

8.1.4 Transfer the evaporating dish to the drying oven and evaporate to dryness without.
splattering. Dry the evap()rated sample for at least I hour in an oven at 103°C to
lO5°C. Cool the dish in adesiccator to balance temperature and weigh. Record
the weight to four decimal pla~s in the solids logbook.

8.1.5 Repeat the cycle ofdrying, cooling, desiccating and weighing until a constant
weight is obtained, or until weight loss is less than 4% of previous weight or
O.5mg, 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 conti.nuing to apply vacuum.
Discard washings.

8.2.2 Prepare the evaporating dish by heating the dish to I80o±2°C for one hour. Cool
in a desiccator and store Until needed.

8.2.3 Immediately before use ~eigh the dish on an analytical balance and record the' •
weight to four decimal p~aces in the solids logbook.

8.2.4 Assemble the filtering apparatus and begin suction. Shake the sm:nple vigorously
and rapidly transfer IO~tn.l to the funnel by means of a IOOml-graduated cylinder.

8.2.5 Filter the sample through the glass fiber filter. Rinse the cylinder and Gooch
crucible with three portiops.ofdistilled 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 th~ 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 ofdrying, cooling, desiccating and weighing until a constant weight
is obtained or until weight loss is less than 4% of previous weight or 0.5mg,
whichever is less. . .

Page 3 of9
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. 8.2.9 For North Carolina samples repeat the procedure starting at 8.2.4 if <4.0mglL
result is obtained: repeat one more time (3 times maximum) if necessary. If
>200mgIL a reduced vol~e must be analyzed beginning with 8.2.1 .

Total Suspended Solids •
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8.3.1 Insert a glass· fiber fil~'&.tb'iliebottom ofa Gooch crucible with the wrinkled
surfaceup.· ..

8.3.2 Apply.vacu~:·and then wasihhe lUter with three successive 20ml volumes of
distilled water. Remove all traces of water by continuing to apply vacuum after
water has passed through.

8.3.3 Place the crucible and filter in a drying oven and dry at 103-105°C for at least one
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 ofdistilled water to seal it against the fritted support.

9 .

8.3.6 Shake the sample vigorously and transfer 100ml of the sample to the filter using a
graduated cylinder. Ifthe sample has a lot of particulate matter the analyst should
use their judgement on how small ofvolum~ to use. Remove all traces of water
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 ofwater 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 0.5mg,
whichever is less.

8.3.10 For North Carolina Samples repeat the procedure starting at 8.3.4 when results are
<4.0mg/L: repeat one more time (3 times maximum) if necessary. If>200mg/L 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 for200mg residue. However, more than one sample and/or heavier
residues may overtax the furnace and necessitate longer ignition times.

• Typist LLR.

8.4.2 Let dish or filterdis~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.
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8.5

8.4.3 Weigh dish, or disk as soon as 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.5mg, whichever is
less. Duplicate detenninations should agree within 5% oftheir average.

For Drying Ink on new evaporating dishes or gooch crucibles:

8.5.1 Put dishes or crucibles in muffle furnace.

8.5.2 Heat furnace to a temperature of 600°C.

8.5.3 Heat dishes or crucibles for I hour at 600°C.

8.5.4 Let dishes or crucibles cool, then prepare as indicated at the beginning of each test
procedure.

9.0 CALCULATIONS

9.1 Total Solids:

Total Solids, mg/l =

!

Where:

(A - B) x 1000

C

A = Weight of evaporating dish + residue in mg.
B = Weight ofevaporating dish in mg.
C = ml of sample used •

9.2 Total Dissolved Solids

Total Dissolved =
Solids, mg/I

(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, = -------
mg/l C

TypistLLR

Where: A = Weight of filter and crucible + residue in mg.
B Weight of filter and crucible in mg.
C = ml of sample used
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9.4 Total Volatile Solids

Total Volatile Solids 
(mgll)

(A-B) x 1000

C

Where: A =
B ..=
C =

Weight ofevaporating dish + residue before ignition in mg
Weight ofevaporating dish in mg after ignition
ml of sample used

10.0 QUALITY ASSURANCE/QUALITY CONTROL

10.1 . A blank of lOOmis ofdistilled water must be run with every batch of~O samples.

10.2 A Laboratory Control Sample (LCS) must be analyzed with every batch of~O samples.

10.3 A duplicate sample will be analyzed with every batch of~O 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.

10.5 Analyze one standard at the detection limit (PQL) with each batch of samples.

12.0 METHOD PERFORMANCE

12.1 Blanks must be less than the reporting limit of 4mgll for total suspended solids and
10mg/1 for total and dissolved solids, and llmg/l 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 Edition, Methods
2540B, 2540C, 2540D, and 2540E.

•
14.0

Typist: LLR

DEFINITIONS

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 portion that passes through the filter,
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and "Total Volatile Solids", the residue produced by total solids or total
dissolved solids ignited to a constant weight in a muffle furnace.

Sample Batch: Consists ofa maximum oftwenty samples per matrix..

Blank: Method Blank, consisting of lOOml 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.

,1

SWLO, INC. I AATS, INC.
Analysis of Total, Suspended,.Dissolved, Fixed and Volatile Solids

r

I-Series: SWL-IN~OO
Rev. No.: 5.1- 07/08/02

•

15.0 ATIACHMENTS

Attachment 1: TSSITDS Logbook

Attachment 2: TSNS/SS Logbook

•

Typist LLR
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ATTACHMENT 1
.TSSffDS Logbook
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. TSS/TDS Log Book

INORGANIC DEPARTMENT

BookID: IN-600-TSSTDSLog-14

Log Book START to FINISH DATE:

•
SWL-IN-600
n600alcov •
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DEPARTMEI'

•
Analyst's Initials·

•
TSS/TDS Logbook, Ref: SWL-IN-600

TSSfTDS Logbook (IN600A1.doc) SOP SWL-IN-600, Rev: 5.007/11/01
Method References: EPA 160.11160.21160.3, SM 2540B/2540C/2540D Book # IN-600-TSSTDSLog-_

Date of Analysis: Time: Batch 10: _
DatefTime Out: Temp. In: Temp. Out·

•
•Test Code: _

DatefTime In·.
B C A D A-B

Dish or Dish or Crucible Sample Dish or Crucible + Residue Dish or Crucible + Residue A·D Final % Rae
Crucible # SamplelD Comments Weight Volume 101 Final 101 Final D-B Dilution Results Units %RPI

II!
','

!

, [ (A-B) x 1000 (A-B) x 1000
TDS: Total Dissolved Solids, mg/L = C TSS: Total Suspended Solids, mglL = C
Where: A =Weight of evaporating dish + residue in mg. Where: A=Weight of crucible dish + residue in mg.

B =Weight of evaporating dish in mg. B = Weight of cruclble dish in mg
C = mL of sample used C = mL of sample used
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ATTACHMENT 2
TSNS/SS Logbook

TypIst: LLR

I-Series: SWL-IN-600
Rev. No.: 5.1-07/08/02
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•
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TSNS/SS Log Book

INORGANIC UEPARTMENT

Book ID: IN-600/609-TSVSSSLog-_

Log Book START to FINISH DATE:

Ref: SWL-IN-600/SWL-IN-609
In600a2eov

e .
.~)

.~



i
. ./
.....·-INORGANIc:
DEPARTMEN

Analyst's Initials·

TSNS/SS Logbook:"/Ref: SWL-IN-600 I SWL-IN-609
TSNS/SS Logbook (IN600A2.doc or IN609A1) SOP SWL-IN-600, Rev: 5.0 07/11/01 SOP SWL-IN-609, Rev: 2.007/11/01

Method References: EPA 160.5/SM2540·F/SM 2540B/2540C/25400/2540ElEPA 160.1/160.21160.31160.4 Book. # IN-6001609-TSVSSSLog-_
Date of Analysis: Time: Batch 10: _
DatelTime Out: Temp. In: Temp. Out·

II
Test Code: _
DatefTlme In·.

B C A D A-B
Dish or Dish or Crucible Sample Dish or Crucible + Residue Dish or Crucible + Residue A-D Final %Rec

Crucible # Sample 10 Comments Weight Volume 1lit Final 1"' Final D-B Dilution Results Units %RPD

j.
.h

:

~~.
(A-B) x 1000 J

TS: Total Solids, mglL = C

A =Weight of evaporating dish + residue in mg.
B = Weight of evaporating dish in mg.
C = mL of sample used

[It
(A-B) x 1000 J

VS: Total Volatile Solids, mglL = C

B =Weight of evaporating dish in mg after Ignition
C = mL of sample used
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1.1 The purpose ofthis standard operating procedure is to provide guidelines for volatile data
review. It will provide specific instructions to ensure the review process is perfonned
with consistency.

SWLO, INC./ AATS~ INC.
Volatile Data Review·

SCOPE AND APPLICATION

O-Series: SWL-OV-I03
Rev. No.: 5.0 - 10/06/00

•
1.2 Data review may include, but is not limited to, reviewing instrument calibrations and raw

data, reviewing sample report fonns, downloading data into the Volatile Departmental
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 ofthe calibrations and raw data in which they generate.
Volatile Data Clerks are responsible for initial review of all fonns and diskettes generated
for client reports within the Volatile Department (i.e.: eLP fonns, Data Package fonns,
and EPA diskettes).

2.0 METHOD SUMMARY

Not applicable.

3.0 HEALTH AND SAFETY

Not applicable.

4.0 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 (DDH)

6.2 Enviroquant Chemstation, G1701AA Version A.03.00.

7.0 REAGENTS

Not applicable.

8.0 PROCEDURE

8.1 Calibration Review

•
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8.1.1 Each analyst perfonns a daily instrUment calibration before any 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 Supervisor/Data Reviewer (during a
final review) perform the following steps:•

. SWLO, INC. I AATS, INC.
Volatile Data Review

,-
','

.i.... -.,"'"

O-Series: SWL-OV-I03
Rev. No.: 5.0 -10/06/00

•

• Typist LLR

8.1.1.1

8.1.1.2

BFB-Bromofluorobenzene

• Initial and date the top right-hand comer of the BFB
chromatogram.

• Review the tune ratios to verify all meet criteria. Any ratios
outside limits will be flagged.

Standard Calibration

• Initial and date the top right-hand comer of the Standard(s)
chromatogram.

• Review the Initial Calibration Report, Continuing Calibration
Report, or Calibration Verification Report 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, 1,4-Dichlorobenzene, and 1,2
Dichlorobenzene

5. tert-Butylbenzene, sec-Butylbenzene, and N-Butylbenzene

6. 1,2,4-Trichlorobenzene and 1,2,3-Trichlorobenzene

7. 1,3,5-Trimethylbenzene and 1,2,4-Trimethylbenzene

8. 2-Chlorotoluene and 4-Chlorotoluene

• Verify all manual integrations have been submitted, initialed, and
dated.

Page 10fl1
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8.1.1.3

O-Series: SWL-OV-I03
Rev. No.: 5.0 -10/06/00

Method Blank
" -

• Initial and date the top right hand comer of the chromatogram of
the Method Blank.

• Review the chromatogram to make sure it is free of
carryover/contamination.

• Check the quant report and delete any "False Positives" by
drawing "a line through the compound and labeling the line with
"FP". Stamp the quant report 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 Path."

8.1.1.4 Laboratory Control SpikelDuplicate (LCS/LCSD)

• 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 Ifany 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 Calibrations 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.

Typist: LLR

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 ofprocessing.
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Volatile Data Review

/

8.2.1 After the instrument calibration is performed and deemed acceptable, sample
analysis may begin. Each analyst reviews the following parameters for every
analysis performed.•

'.
8.2 Analyst Review

·:~·~-)~~¥t:·~\·";~~~r·~~!t.i

,~.f~ '~',~.. '

O-Series: SWL-OV-I03
Rev. No.: 5~0 - 10/06/00

••
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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 (IS) Areas and Retention Times: Check the 1.S.
Check Report 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 Report for
flags showing surrogates outside specified QC Limits. Take
appropriate action when necessary.

Target Compounds: Check the quant report for positive target
compound hits that may he above the linear range and require a
dilution. If a compound is detected above the linear range, determine
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 QuantitationLimitto 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 ther'e 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. Infoline: *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: .

1. Episode Sheet

2. Sample Report (if Standard Tabular or ifpreliminary data is
required.)

Page 4 of12
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O-Series: SWL-OV-I03
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

8.3.1 Initial and date the top right-hand comer of the chromatogram of the sample to be
reviewed.

8.3.2 Follow step 8.2.1.3 of Analyst Review, checking all positive target hits for false
positives and false negatives and need for dilutions.

8.3:3 Follow the steps contained in 8.1.1.3 for labeling False Positives.

8.3.4 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 if Internal Standard(s) are outside QC Area or Retention
Time Limits

• Sample analyzed at a dilution when target analytes are above the linear range

• Sample reanalyzed iforiginal 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.

•
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8.4 Final ReviewNerification of Standard Tabular Report Data

. 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 test 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).

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 nwnber 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.

e
Typist LLR

5. Note Method Blank, Instrument Blank, Storage Blank, and Holding Blank
information, specifically commenting on any contamination.

6. Note any other general information including dilutions, matrix problems, etc.
Page 6 of 12
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O-Series: SWL-OV-103
Rev. No.: 5.0 - 10/06/00

8.6

8.5.9 . Verify all samples uploaded correctly to the database during forms 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 Departmental 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:

• IIi the GCIMS Forms Generation Program, click on "Forms."

• Click on "Upload Files to LIMS."

• Enter the sarnple(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 SWLa Episode and click on "Query"

• Click on SWLa Sample ID

• Click on applicable test code

•
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SWLO, INC./ AATS, INC.
Volatile Data Review

. '~.

• Click on SWLO Sample ID to checlc 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.

\13.0 REFERENCES
;..

Not applicable.

14.0 DEFINITIONS

14.1 Terminology

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 SDG
information, and descriptive documentation of any problems
encountered in analyzing or processing.

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 wtlvol., 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.

Typist LLR Page 80f12



Extra Data: Data classified as non-reportable, but stored by 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, at a minimum, the Client, Project, Client ID, SWLO ID,
Date Received, Test Required ~d Number of Containers.

Standard Tabular Report: Type ofdata package report generated by the Reporting
Department from information.

SWLO, INC./ AATS, INC~
Volatile Data Review

0-8eries: SWL-OV-I03
Rev. No.: 5.0 - 10/06/00

•
14.2 Acronyms

CLP Contract Laboratory Program

LCSILCSD Laboratory Control SamplelLaboratory Control Sample Duplicate

LIMS Laboratory Information Management System

RT Retention Time

MSIMSD Matrix Spike/Matrix Spike Duplicate

TIC : Tentatively Identified Compound

·,s.O 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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(Example Only)

ATTACHMENT 1
Injection Log•

SWLO, INC. / AATS, iNC.
Volatile Data Review

Directory: v:\hpchem\lt~ata\k_1004

...... .~ '. \ "

, :::~i, 1":

Injection Log

O-Series: SWL-OV-I03
Rev. No.: 5.0 -10/06/00

• Typist LLR

Page 1 05 Oct 00 10:14
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SWLO, INC./ AATS, INC.
Volatile Data Review

ATIACHMENT 2
Case Narrative.Form (Data Package Format)

(Example Only)

O-Series: SWL-OV-103
Rev. No.: 5.0 - 10/06/00

•
Case Narrative Form (Data Package Format),

. Ref: SWL-OV-I03

SOUTHW£ST LABORATORY O' OKLAHOMA
1700 W." Albany. Suite A
Broken Arrow. OK 741012

918·251-2858

SDO NARRATIVE

August 25. 1999

CUENT:

SDG No::

yOLADLE 'RAgON
--:::....-.'""~-...

Seven soil samples and one water sample were submitted for Volatile organk::~Analysis. The
samples were analyzed by GC/MS foUowing the SW846-8240 Statement of Worle..

No major problems occurred during the analyses of these samples.

BIonics: NO problems.

Surrogates: No problems.

Laboratory Control Spikes: LCS1. LCSD1. LCS2 and LCSD2 each contained one compound outside
QC recovery limits. LCS3 and LCSD3 eaen contolned two compounds outside QC recovery limits.
No reanalyses were performed.

Internal Standards: No problems.

•

Typist UR

Harry M. Borg
Organic Program Manager

August 25. 1999
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SWLO; INC. / AATS, INC.
Volatile Data Review

CONTRACT NO.:

CASE NO.:

SAMPLE NOS.:

SOGNO.:

VOLATILE fRACDON

ATIACHMENT 3
Case Narrative Form (CLP Format)

Example Only

1700 West AlbBDf, SlJjte A I BroileD Arrow, OK 74012

918-:151-2858

SOO NARRATIVE
August 25, 1999

O-Series: SW L-U \' -1U-,

Rev. No.: 5.0 -10/06/00

•

Nineteen soil samples and one water sample were submitted for Volatile Organic AlIalysis. The samples were anaIyzecI by

GClMS foUowing the OLM03.2 CLP Statement ofWoct. ..

Altenlale columns used for the analysis of volatile compounds by Method OLM03.2 are the Restelc XTI-5 (bonded 5%

pbellyl-95% diiIletbyl polysiloxane), 30m, O.25mm !D. lum film thic:ialess (Restek 1112253) and the OB624, 75m, O.53mmlD

Megabore, 3UD1 film tbic:la1css (J&:W 125-1374).

An a1tmIale trap used for the analysis of volatile c:ompolUlds by method OLM03.2 is the Vocarb 3000 (Carbopac:k

BlCarboxeIllOOO &.l!lOI;Jelanar#2-1066).

The following samples in Ibis SOG (labeled with an MIlE") are considered billable since reanalysis was performed to verify

intanal standard area _eries:

Tho following samples in Ibis SOG (labeled with an MRE") are considered billable since reanalysis was performed to verify

slIJ'I'Og1IIC. recoveries:.

The following samples in this SOG (labeled with a "OL") are considered billable since these samples were diluted to briIlg

target analytes within the linear range: .

No major problems oc:curmI dluing Ibe analyses of these samples.

BliuIks: No problems.

SWTOgares: No problems.

MII%rix Spikes: No problems.

InterDa1 Standanls: No problems.

N01E: All manual inte(p'&lions in this daIa package for GCJMS Vo1aliJes have been perfonned for one of the following

reasoas:

L Data system missed peak during acquisition.

b. Da1a system improperlyin~peak.

Ifwaler _plea 1ft COIlWDed m tIUi case, IIieii pH diia IS mcluaea on die page aCCOnijlaaying Sli SOU llamWve.

I c:ertiJY tIW this cWa package is in compliance with the tenns and conditions of the contract, both teebnicaUy and for

completeness. for other tban the conditions detailed above. Release of the data contained in this bardcopy data package and

in the compulllr-radable data submitted on floppy diskette bas been lIIIthorizl:d by the Laboratory Manager. or bis designee,

as verified by the follOWing signature.

• Typist LlR

Harry M. Borg
Orpnic Program MaDagcr

A\I&IISt 25, 1999
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SWLO, INC. I AATS, INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)

O-Series: SwL-oV-303
. Rev. No. 6.3 - 07123/03

..'-' .

•. ! 1.0 SCOPE AND APPLICATION

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 with 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 ~g/kg

for soil/sediment samples 5 1lg!L for ground water samples, and 0.5 mg/kg 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 backflushed 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 amass 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 filtered tap water will be analyzed. For non-aqueous samples, Method
5030B is the standard purge & trap method used and addressed throughout the SOP. If a
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 filtered tap water when
dilution is necessary. A 5mL 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.)
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_.... SWLO, INC. I AATS, INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)

O-Series: SWL-OV-303
Rev. No. 6.3 - 07123/03

.I

3.0

4.0

HEALTH AND SAFETY

Some of the reagents solvents, and other chemicals used in this method have been clearly define.
as toxic and/or carcinogenic; most, however, remain in question or are not precisely defined witl1
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 HCI. 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.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

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 Samples can sometimes be contaminated by diffusion ofvolatile 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 of whether 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 cWoroform, 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

Typlst:LLR

6.1 Micro syringes - 10 ilL and larger, 0.006 inch ID needle. •Page 2 of33



6.2 . Syringe valve -two-way, with Luer ends (three each), ifapplicable to 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 ofweighing 0.1 g.

6.6 Glassware

• /

SWLO, INC. I AATS, INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)'

O-Series: SWL-OV-303
Rev. No. 6.3 - 07123/03

6.8

•

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.

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, 0.53mni 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 imp<;:t 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.

• Typist LLR

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.
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7.4

/

Secondary dilution standards - Using commercially prepared standard solutions,
secondary dilution standards that contain the compounds of interes.1. either singly ormix~
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.

7.5 Internal Standard and Surrogate Spiking Solution - The internal standards are
Pentafluorobenzene, l,4-Difluorobenzene, Chlorobenzene-ds, and l,4-Dichlorobenzene
c4. The surrogates are Dibromofluoromethane, Toluene-d8, 4-Bromofluorobenzene, and
l,2-Dichloroethane c4. A single solution containing internal standards and surrogate
standards are prepared containing the above at a concentration of 25ug/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)

•
8.2

8.3

8.1.3 Scan Time: to give at least 5 scans per peak, not to exceed one second per scan

Recommended Operating conditions for the gas chromatograph and column conditions:
DB-624, 75m, 0.53mm ID, 3 ~m film thickness at a flow rate of 30 mL/min. Column
temperature is isothermal at 45°C for five minutes, then programmed at SoC per minute to
105°C. further programmed at 10°C/min. to 180°C.

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 bromofo·rm.

Typist LLR

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 GCIMS system and to begin the 12-hour clock. BFB is analyzed by
direct injection of a 50-ng aliquot into the instrument.

8.4.1.1 Three scans (the peak apex scan and the scans immediately preceding and
following the apex) are acquired and averaged. Background subtraction is
required, and must be accomplished using a single scan no more than 20 scans
prior to the elution of BFB. Do not background subtract part ~f the BFB peak.

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. .
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/

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
GC/MS is established and validated by the analysis of EPA 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 GC/MS. The internal standard calibration procedure is used. In
addition to surrogate recovery compounds, standards and sample extracts are
spiked with internal standards spanning retention time range ofanalytes of interest.

8.5.2 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 (%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.

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 problems could be found to be related to purge
chambers, multiplier, flows, etc.

8.5.4 If the initial calibration does meet the criteria stated in Table 6, and there istime
remaining in the 12-hour time period, samples may be run.

• TypistUR

8.5.4.1

8.5.4.2

8.5.4.3

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 linear regression does not work (the coefficient of determination,
i ,is less than 0.99), the system will be recalibrated if the compound is
detected in the samples. In those instances when the %RSD is greater
than 15% and linear regression is less than 0.99; the five-point, initial
calibration, has demonstrated that the compound could have been
detected in the sample had it been present, at or above the low level
standard.

If the % RSD of any compound is greater than 15%, the initial
calibration may he used if the average of the %RSD values for all
analytes in the calibration is less than or equal to 15%. The average
%RSD is calculated by summing the RSD values for each analyte and
dividing by the total number of analytes in the calibration. If no
analyte has an RSD above 15%, then the average RSD does not need
to be calculated.
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The use of calibration curves is a recommended alternative to average
response factor calibration and a useful diagnostic of standard preparation accura<a
and absorption activity in the chromatographic system. •

A second-source, verification standard will be analyzed with each initial
calibration. The percent difference from the expected values should be less than
15% if any individual analyte exceeds 15% difference, the average of all target
analytes may be used. The average percent difference for all target analytes must
be less than 15%.

8.5.5 The calibration standards are prepared by filling a syringe with filtered tap water
and spiking with the standards as follows..

Soil- 5 mL Purgeffekmar ALS2032/ALS2016
Internal 25ppm 8260 Extra Cmpd. Gases Int. Std. Standard

Standard/Surrogate StoekStd. Stoek Standard Stoek Std., Final Cone. Final Cone.
(~L) (~L) (~L) (~L) (ng/mL) (ng/mL)

10 1 1 1 50 5
10 4 4 4 50 20
10 10 10 10 50 50
10 20 20 20 50 100
10 40 40 40 50 200

Soil-5mL PurgelPrecept or Archon
,25ppm ' Gases 8260 Extra Cmpd. Int. Std. Standard
StoekStd. StoekStd. Stoeks Standard Final Cone. Final Cone.

(~L) (~L) (~L) (ng/mL) (ng/mL)

8 .8 8 50 5
32 32 32 50 20
80 80 80 50 50
160 160 160 50 100
320 320 320 50 200

•

8.5.7

"

TypistLLR

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. Low-level soils are purged at 40° +/- 1°C. If
analyzing on the Preceptor 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) If the 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 colwnn by the Desorb Mode where the trap is
rapidly heated to a temperature specific to the trap being used.

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 be
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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.

•
SWLO, INC. / AATS, lNC.
Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)
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8.6 Calibration Verification

.0 i

8.6.1.

8.6.2

A calibration verification of the GC/MS uses the same EPA traceable standards,
but at only one level: 50ppb. 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. A % Difference Report is produced for the
CCC.compounds and all other compounds using an average RRF. A % Drift
Report is produced for those compounds using linear regression. The criteria the
calibration verification must meet to be acceptable are also found in Table 6.

The calibration may be verified ifthe average of the % differences and/or % drifts
for all analytes in the calibration is less than or equal to 15%. The individual %
difference/drift for each compound should be less than 50%, and must have a
%Difference/Drift less than 60%. If the % Difference/Drift is greater than 60%,
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. Before proceeding with sample analysis
verify that all other client specific or contractually required calibration verification
requirements have been satisfied.

The calibration verification is performed after the BFB and must meet all criteria
before continuing analysis. 0 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 correr.-tive action performed.

.'
Typist LL~

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.

8.6.4 An additional standard will be run periodically (at least monthly) with the
continuing calibration. lIDs standard will be varied from the normal concentration
used for the continuing calibration. Any of the 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 5IhL. This process of taking an
aliquot destroys the validity of the sample for future analysis. Care must also be
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8.7.2

taken to prevent air from leaking into the syringe. The entire sample vial is loaded
onto the Tekmar Precept or Varian Archon. '. . . •

When spiking samples on the Tekmar 2032 or 2016, 10flL of the surrogate Spiking
Solution and lOflL of the Internal Standard Spiking Solution are added through the
valve bore of the syringe, which is equivalent to a concentration of 50flgIL of each
standard. If samples are analyzed-on the Tekmar Precept or Varian Archon, the
instrwnent automatically spikes Internal Standard and Surrogate during analysis.

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 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 ilL of the matrix spike solution is added to the "
sample to be purged. Disregarding any dilutions, this is equivalent to a .
concentration of 50 IlglL of each matrix spike standard. Water samples analyze
on the Precept or Archon requiring MS/MSD, 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 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 f9rmula 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 corpplete, 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.

Typist LLR
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8.8.1 The low-level method is based on purging a heated sediment/soil mixed with
filtered tap water containing the surrogate and internal standards.

8~8.2 The sample (for volatile organics) consists of an equal representation of the entire
contents of the sample' container (i.e., 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 I - 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.

8.8.3 Immediately after weighing the sample into the labeled test tube or vial it is loaded
onto the Tekmar ALS. If analyzing on the Tekmar 203212016, the plunger from a
5 rnL Luerlo<;;k 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 rnL. 10 JlL 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 Jlg/Kg 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 Archon, the vial is transferred for heating and it
automatically spikes the soil/water mixture with Internal Standard and Surrogate to
yield a concentration for both of 50ug/Kg. The samples follow the same purge
method as stated in the calibration.

•
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8.8.4 For soil samples requiring matrix spike and matrix spike duplicates, 10 JlL 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 80llL ofmatrix spike
solution is introduced into 40rnL of water if analyzing on the Tekmar Precept or
Varian Archon. Disregarding any dilutions, this is equivalent to 50 Ilg/Kg of each
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." This 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." This is performed by the
Extractions Department and submitted to the Volatiles Data Clerk for reporting.
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8.9 Soil Sample Analysis - Medium Level

8.9.1 Medium level extraction/amilysis 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 iijto the extract, thus making the
addition -directly into the filtered tap water urinecessary. 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
nearest 0.1 g, then 9900 ilL of methanol and 100 ilL of the medium concentration
Surrogate Standard are 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.

8.9.3 The sample is loaded in the following manner: if analyzing on the Tekmar
2032/2016, a syringe is filled just short ofoverflowing 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 volwne of the methanol extract and the volume of
methanol, if needed, 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 volwne of methanol, if needed, is added to total •
8001l~. The methanol lot number is docwnented on the Encore Sample
Preservation Form (Attachment 3).

8.9.4 The sample is loaded into the purging device (Telanar) 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 inte~.
standard shall be used. •
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. 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 (l) 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. . .

• ;
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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 obtained from the LIMs database by episode.

8.10 Analysis Report Criteria~-A sample is acceptable when it meets the following criteria:

8.10.1 The internal stan:dards' EICP areas are within a factor of 2(-50%/+1 00%) 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 reanalysis
duplicates the results' from the first analysis, both analyses are submitted. This
information is recorded in the analyst's log book.
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perfonned as a means to satisfy QC acceptance criteria. All manual integration must be
.J)erfonned in a consistent manner.

SWLO, INC. I AATS, INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)

9.0 CALCULATIONS

All calculations are shown in Table 9 of this SOP.

10.0 QUALITY ASSURANCE/QUALITY CONTROL

O-Series: SWL-OV-303
Rev. No. 6.3 -07/23/03

•
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 calibration or calibration verification. The method blank, called the
"VBLK", consists of loading 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
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.

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 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.' .
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10.3 Matrix Spikes - MSIMSDs will be analyzed at a rate of I-MSIMSD per batch of 20 or
fewer samples. A minimum of the five compounds (1,I-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

See Standard Operating Procedure SWL-GA-114, "Hazardous Waste Management Plan."

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".

12.4 Method 8260B is the analy.sis method used for several additional test codes. These test
codes include TCLP Analysis, Skinner's List, Appendix IX, and BTEX. These specific

-- test codes, subliSts, and reporting 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-S030A (Update I, July 1992)

13.5 Control Chart SOP (SWL-GA-112)

13.6 Definition and Determination of Detection Limits SOP (SWL-GA-I13)

13.7 Hazardous Waste Management Plan SOP (SWL-GA-114)

14.0 DEFINITIONS

BfB: Bromofluorobenzene

Calibration: .. Establishment of an analytical curve based on response factors of known standards.

Calibration Standards:Series of known standard solutions used by the analyst for calibration of
the instrument (i.e.: preparation of the analytical curve).
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15.0

GC/MS: Gas ChromatographylMass Spectrometry

LCS: Laboratory Control Spike: A known matrix spiked with compounds representative
of the target analytes. Used to document laboratory performance.

DATA ARCHIVAL

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".

•
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Table 1
Characteristic Ions for Surrogates and Internal

Standards for Volatile Organic Compounds

O-Series: SWL-OV-303
Rev. No. 6.3 - 07123/03

e.

•

--" Primary Secondary Primary Secondary
Characteristic Characteristic Characteristic Characteristic

Surrogate Ion lon(s) . Internal Standard Ion lon(5) .

4-Bromofluorobenzene 95 174.176 Pentrfluorobenzene 168
Dibromofluoromethane 113 1,4-Difluorobenzene 114
Toluene-dB 98 Chlorobenzene-ds 117
1,2-Dichloroethane-d4 65 1,4-Dichlorobenzene-~ 152
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TABLE 2
Characteristic Masses (mlz) for Purgeable Organic Compounds •Primary Secondary Primary Secondary

Characteristic Characteristic Characteristic Characteristic
Analvte· . Ion lon(s) Analvte Ion lon(s)

Acetone 43 58 cis-1,2-Dichloroethene 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
Bromodichloromelhane 83 85, 127 Ethylbenzene 91 106
Bromofonn 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 Methacrylonilrile 67 41
Chloroethane 64 66 Methylene Chloride 84 86,49

\ 2-Chloroethylvinyl Ether 63 43,43 Methyl Iodide 142 127,141
j Chlorofonn 83 85 Methyl Methacrylate 69 41 •1-Chlorohexane 55 91,41 4-Melhyl-2-Pentanone 43 58

Chloromethane 50 52 Naphthalene 128 -
Chloroprene 53 88 2-Nitropropane 43 41
2-Chlorotoluene 91 126 Pentachloroethane 167 169
4-Chlorotoluene 91 126 Propionitrile 54 52
Cyclohexanone 55 42 n-Propylbenzne 91 120
cis-1,3-Dichloropropene 75 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
1,1-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
Vinyl Acetate 43 86

I
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Table 3
BFB Key Ions and Abundance Criteria

O-Series: SWL-OV-303
Rev. No. 6.3 - 07/23/03

•

•

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 5 to 9% ofmass 95
173 <2% of mass 174
174 >50% of mass 95
175 5 to 9% ofmass 174
176 >95% but <101% of mass 174
177 5 to 9% of mass 176

Table 4
Surrogate Recovery Limits*

Surrogate Compound Water Low/Med SoiVSediment

4-Bromofluorobenzene . 86-115 74-121
Dibromofluoromethane 86-118 80-120
Toluene-ds 88-110 81-117
1,2-Dichloroethane-d4 80-120 80-120

*Based upon method limits
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Table 5
Volatile Internal Standards with Corresponding

Analytes Assigned for Quantitation

O-Series: SWL-OV-303
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•
Pentafluorobenzene Chlorobenzene-d5 1,4-Difluorobenzene 1,4-Dichlorobenzene-D4
Acetone -- Bromoform Benzene Bromobenzene
Acetonitrile Chlorobenzene Bromodichloromethane n-Butylbenzene
Acrolein 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-Chloroethytvinylether 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) 1A-Dichlorobenzene
Chloroform 1;1 ,1 ,2-Telrachloroethane 1,2-Dichloropropane Hexachlorobutadiene
Chloromethane Tetrachloroethene 1,1-Dichloropropene Isopropyl benzene
Chloroprene Dibromochloromethane cis-1,3-Dichloropropene p-Isoproyltoluene
Dichlorodifluoromethane m,p-Xylene trans-1,3-Dichloropropene Naphthalene
1,1-Dichloroethane o-Xylene 1,4-Dioxane n-Propylbenzene
1,1-dichloroethene Eth0 Methacrylate 1,1,2,2-Tetrachloroethane
cis-1,2-Dichloroethene Isobutyl Alcohol 1,2,3-Trichlorobenzene
trans-1,2-Dichloroethene 4-Methyl-2-Pentanone -,- 1,2,4-Trichlorobenzene
2,2-Dichloropropane Methyl Methacrylate 1,2,3-Trichloropropane
Ethyt Acetate 2-Nitropropane 1,2,4-Trimethylbenzene
Ethyl Ether Toluene 1,3,5-Trimethytbenzene
lodomethane Toluene-dB (Surrogate) •Mathacrylonitrile 1,1,2-Trichloroethane
Methylene Chloride Trichloroethene
Methyl Iodide 1,2-Dlchloroethane~d4

Propionitrile ~Surrogate)

1,1,1-Trichloroethane
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride

-
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SWLO, INC./ AATS, ·INC. ,I",

Analysis ofVolatile Organics by GCIMS (SW~46 Method 8260B)

Table 6
Volatile Calibration Check Compounds (CCC)

O-Series: SWL-OV-303
Rev. No. 6.3 - 07123/03

• I,I-Dichloroethene • Chloroform • 1,2-Dichloropropane
• Toluene • Ethylbenzene • Vinyl Chloride

Initial Calibration: 5,20,50,1 00,200ppb (soi1l5mL purge)
Max%RSD: 30% using first order regression above 15%
Max%Difference: 20%
Calibration Verification: 50ppb (soi1l5mL purge)

Volatile System Performance Check Compounds (SPCC)
• Chloromethane • 1,1 ;2;2-Tetrachloroethane
• I, I-Dichloroethane • Chlorobenzene
• Bromoform

•.,

• Typist: LLR

Minimum Relative Response Factor
(RRF)

Soil /5mL Plirge RRF:

0.100 for Bromoform
1,I-Dichloroethane
Chloromethane

0.300 for Chlorobenzene
1, I,2,2-Tetrachloroethane
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•
O-Series: SWL-OV-303

-Rev. No. 6.3 - 07123/03

Table 7
Compound List and Method Reporting Limits--

5mLWateror 5mL Water or
Volatile Compound CAS# 5g Soil* Volatile Compound CAS# -5g SoW

Acetone 67-64-1 5 1,2-Dichloropropane 78-87-5 5
Benzene 71-43-2 5 cis-1,3-Dichloropropene 10061-01-5 5
Bromobenzene 108-86-1 5 trans-1,3-Dichloropropene 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 63-58-6 5
Bromomethane 71-83-9 5 Ethylbenzene 100-41-4 5
2-Butanone 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 chloride 75-09-2 5
Carbon Tetrachloride 56-23-5 5 4-Methyl-2-Pentanone 108-10-1 5
Chlorobenzene 108-90-7 5 MethyHert-butyl Ether 1634-04-4 5
Chloroethane 75-00-3 5 Naphthalene 91-20-3 5
Chloroform 67-66-3 5 n-Propylbenzene 103-65-1 5
2-Chloroethylvinyl Ether 110-75-8 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 87-61-6 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 71-55-6 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
1,4-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 1,3,5-Trimethylbenzene 108-67-8 5
cis-1,2-Dichloroethene 156-59-2 5 Vinyl Chloride 75-01-4 5
trans-1,2-Dichloroethene 156-60-5 5 o-Xylene 95-47-6 5
1,2-Dichloroethene (Total) 540-59-0 5 m,p-Xylene 13-302-07 5

Xylene (Total) 1330-20-7 5
Vinyl Acetate 108-05-4 5

SWLO, INC. I AATS, INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)

i

NOTE: ConcentratIon Units: Water =I1g/L 5011 =I1g/Kg
*Reporting Limits derived from method.
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SWLO, INC./ AATS, INC.
Analysis ofVolatile Organics by GCIMS (S\V846'Method 8260B)

O-Series: SWL-OV-303
Rev. No. 6.3 -07/23/03

e

e ·
"

e-

Table 8
Standards Preparation-Soill5mL Purge

Begin·Cone. Aliquot Total Vol Final Cone.
Compound or Standard Mix (J.1g/mL) (ilL) (mL) (llg/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 10 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
Chern-Service:

2-Chloroethylvinyl Ether 10,000 25 10 25
Acrolein 10,000 250 10 250
Acrylonitrile 10,000 250 10 250
l-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
1,1,2-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
1,4-Dioxane 10,000 500 10 500
Methyl Methacrylate 10,000 25 10 25
Ethyl Methacrylate 10,000 25 10 25
Pentachloroethane 10,000 25 10 25
2-Nitropropane 10,000 25 10 25

, Cyclohexanone 10,000 25 10 ,25

EthyI 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 Page 21 0£33



SWLO, INC. lAATS, INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)

Table 9

O-Series: SWL-OV-303
Rev. No. 6.3 -07/23/03

Response Factor and Concentration Calculation

RF = (A x) (C is) and conCRF =(A x) (C iG) or conCLR =(A x) - b or conCquad =a+bx +cx2

(A is) (C x) (A is) (RF) M

Where:
Ax =
As =
Cis =

CRF =

RF =
CLR =
Cquad =

Area of characteristic ion for the measured compound.
Area of the characteristic ion for the specified internal standard
Concentration of the internal standard (ng/~L)

Con'centration of the measured compound (ng/~L) using the average response factor

Average of Five Initial RF's for acompound
Concentration of the measured compound (ng/~L) using Linear Regression
Concentration of the measured compound (ng/~L) 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
Where:
SSR = Spike Sample Result
SR = Sample Result
SA = Spike Added

Matrix Spike RPD = IMSR - MSOR I
(%)(MSR + MSOR)

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:

%RSO = SO x 100%

RF

%Drift = RFv· RF x 100

RF
Where:
SO
RF

RSD

= Standard Deviation
= Average of Five Initial RF's for a

compound
= Relative Standard Deviation

Where:
RFv

RF-

= RFv from Continuing Calibration

= The mean Response Factor from the Initial
Calibration

Typist LLR Page 22 of33
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SWLO, INC./ AATS, INC. .
Analysis of Volatile Organics by GCIMS (S\\'846 Method 8260B)

O-Series: SWL-oV-303
Rev. No. 6.3 - 07/23/03

.' )

•

Table 10
Additional 8260 Standards Final Concentration-Soill5mL Purge

Final Cone. Final Cone. Final Cone. Final Cone. Final Cone.
Compound in Standard Mix 5ppb Std 20ppb Std 50ppb 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 4000
1-Chlorohexane 5 20 50 100 200
Chloroprene 5 20 50 100 200
Cyclohexanone . _ 5 20 50 100 200
Trans-1,4-Dichloro-2-Butene 5 20 50 200 400
1,4-Dioxane 100 400 1000 2000 4000
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. No. 6.3 - 07123/03

CAS#Volatile Compound

Table 11
Skinner's Compound List and Method Reporting LimitS (MS330)

5mLWateror
5g Soil*

SWLO, INC./ AATS, INC..
Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)

Benzene
2-Butanone
Carbon Disulfide
Chlorobenzene
Chloroform
1,2-Dibromoethane
1.2-Dichloroethane
1,4-Dioxane
Ethylbenzene
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
100-42-5
13~0-20-7

5
5
5
5
5
5
5

500
5
5
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.

Table 12
TCLP** Compound List and Method Reporting Limits (MS340)

5mLWater Regulatory Umits
Volatile Compound CAS# Ilg/L (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
Chloroform 67-66-3 5 6
1,2-Dichloroethane 107-06-2 5 0.50
1,1·Dichloroethene 75-35-4 5 0.70
Tetrachloroethene 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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.. . Table 13
Appendix IX Compound List and Method Reporting Limits (MS350)•
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SWLO, INC. / AATS, INC. ,"
Analysis ofVolatile Organics by GCIMS (SW846 Method"8260B)

O-Series: SWL-OV-303
Rev. No. 6.3 - 07123/03

."" i

5mLWateror "5mL Water or
Volatile Compound CAS# 5Q Soil* Volatile Compound CAS# 5g Soil*

Acetone 67-64-1 "5 Ethyl Methacrylate 97-63-2 5,
Acetonitrile 75-05-8 200 Ethylbenzene 100-41-4 5
Acrolein 107-02-8 50 2-Hexanone 591-78-6 " 5
Acrylonitrile 107-13-1 50 Isobutyl Alcohol 78-83-1 200
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 108-10-1 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-Tetrachloroethane 630-20-6 5
Chlorobenzene 108-90-7 5 1,1,2,2-Tetrachloroethane 79-34-5 5
Chloroethane 75-00-3 5 Tetrachloroethene 127-18-1 5
2-Chloroethylvinyl Ether 110-75-8 5 Toluene 108-88-3 5
Chloroform 67-66-3 5 Trans-1 ADichloro-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-Dichloroelhane 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 123-91-1 500
trans-1.3-Dichloropropene 10061-02-6 5

NOTE: Concentration Units: Water=~g/L

•

*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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O·Series: SWL-OV-303
Rev. No. 6.3 - 07123/03

/

SWLO, INC./ AATS, INC.
Analysis of Volatile Organics by GCIMS.(SW846 Method 8260B)

Table 14
BTEX+ Compound List and Method Reporting Limits (MS380)

5mLWateror
Volatile Compound CAS# 5g Soil"
Benzene 71-43-2 5
Elhylbenzene 100-41-4 5
Toluene 108-88-3 5
Xylene (Total) 1330-20-7 5
MTBE 1634-04-4 5
Hexane 110-54·3 5
1,2-Dibromoethane 106-93-4 5

•

NOTE: Concentration Units:· Water-=lJ.g/L SOil=lJ.g/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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SWLO, INC. I AATS, INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)

ATTACHMENT 1
Volatiles GCIl\1S pH Log

Typist LLR

O-Series: SWL-oV-303
Rev~ No. 6.3 - 07123/03
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SWLO, INC. I AATS, INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)

ATTACHMENT 2
Encore Sample Preservation Form

Typist LLR

O-Series: SWL-OV-303
Rev. No~6.3-07123/03
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SWLO, INC. I AATS, INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)

ATTACHMENT 3
VOA Vial PreservationIPreparation Form

Typist LLR

. O-Series: SWL-OV-303
Rev. No. 6.3 - 07123/03
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APPENDIX A-8W-846 METHOD 5035 FOR VOLATILES

SWLO, INC. I AATS, INC.
Analysis ofVolatile Organics by GCIMS (SW846 Method 8260B)

.i

1.0 SCOPE AND APPLICATION

0-8eries: SWL·OV-303
Rev. No. 6.3 - 07123/03

•
1.1 The analytical method that follows is designed to analyze soil samples from sites for

volatile compounds based on a closed-system purge and trap GC/MS method.

1.2 The reporting limits and compounds listed in Table 7 are normal limits arid compounds
analyzed by this method.

2.0 METHOD SUMMARY

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 septum-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.

2.1

2.2

2.3

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.

•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
defined as toxic and/or carcinogenic. Most, however, remain in question or are not
precisely 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.

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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Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)
O-Series: SWL-OV-303
Rev. No. 6.3 - 07123/03

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

e ;
5.1 The same sources of contiUnination ~kted in Section 5.0 of this SOP apply to Method

5035.

7.3

7.2e' i
" '

6.0 APPARATUS 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 Telcmar 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 ofEncore
Samplers into VOA vials.

7.0 REAGENTS AND STANDARDS

7.1 Reagent water - Produced by fJltering tap water through an organic filtration system
containing activated charcoal prior to use.

Methanol - Pesticide quality or equivalent

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 degradaticm is verified through daily calibration checks.

7.4 Internal Standard and Surrogate Spiking Solution - The internal standards are
Pentafluorobenzene, l,4-Difluorobenzene, Chlorobenzene-ds' and l,4-Dichlorobenzene-

d
4

• The surrogates are Dibromofluoromethane, Toluene-dg, 4-Bromofluorobenzene, and

1,2-Dichloroethane d
4

• One internal standard and surrogate standard solution is prepared

containing the above at a concentration of250 J,lg/mL 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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SWLO, IN~.IAATS, INC.
Analysis of Volatile Organics by GCIMS (SW846 Method 8260B)

O-Series: SWL-OV-303
Rev. No. 6.3 - 07123/03

8.1.1.1

8.1.1.2

8.1.1.3

8.1.1.4

Before sampling, the- 40mL VOA vials mUst be prepared. This
preparation may be performed by our laboratory or the client
responsible for sampling. The specific preparation procedure depen.
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 O.Olg, 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 of methanol 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 performed 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 detemiine the precise weight of the sample, and the
Encore Preservatio~ 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
PreservationlPreparation Form (Attachment I) is prepared. The initial weight of
the vial and preservation (which was determined by the client or commercial
vendor) is noted in the Initial Weight column. The vial containing the sample is .
weighed and this 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.

• i

SWLO, INC. I AATS, INC;.
Analysis ofVolatile Organics by GCIMS (SW846 Method 8260B)

O-Series: SWL-OV-303
Rev. No. 6.3 - 07123/03

•

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.
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• ANALYSIS OF VOLATILE ORGANICS BY GC/MS (8260A-25mL PURGE)
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\. 1.0 SCOPE AND APPLICATION

1.1

1.2

1.3

Method 8260B, test code MS328, is a purge-and-trap, gas chromatograph/mass .•
spectrometer procedure used to determine volatile organic compounds in low-level water·
samples. It can be used to quantitate mostvolatile organic contaminants with 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 I f-lg/L. Clearly, reporting limits will be higher for
samples requiring dilution due to high conc·entrations of contaminants..

The reporting limits and compounds listed in Table 7 are normal limits and compounds
~alyzed by this method.

There are no deviations from the method (8260A) in this procedure.

2.1

2.0 METHOD SUMMARY

An inert gas, helium, is bubbled through an aqueous sample contained in a specifically
designed purging chamber at ambi"erittemperature. 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 backflushed with the helium to desorb the purgeables onto a
gas chromatographic column. The gas chromatograph is temperature programmed to •
separate 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 'rnL aliquot
of the dilution is taken for purging. If the amount of a compound detected is outside the
linear 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 AND SAFETY

Some of the reagents, solvents, and other chemicals used in this method have been clearly
defined as toxic and/or carcinogenic; most, however, remain in question or are not precisely
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.

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING & STORAGE

Typist: LLR

4.1 All water samples are to be preserved in the field using Hel. Verification of this •
preservation is performed by chec~ing the pH of all water samples and recording their p
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'. 4.2

on the Volatile GC/MS pH FoffiftpigU!e 1).

Samples are stored at 4~ +{-: 2°, e. St~dards are stored at -10° to -200 e. All samples
and standard solutions must be alloweO'io '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 ofa
trip blank prepared from organic-free filtered tap water which is carried through
the entire sampling and ,sl;lipping 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" notably methylene chloride, acetone, and
chloroform, present in the air of most analytical laboratories, can cause
contamination of the ahalYtica1 instruments themselves. This can be checked by
analyzing an instrument'blarik, where the presence of volatile contaminants can
alert the analyst of the need to perform any cleaning measures necessary to
achieve an analytical "iunwhich is as contaminant-free as possible.

6.0 EQUIPMENT / APPARATUS

6.1 Micro syringes - 10 J..lL and larger, 0.006 inch ID needle.

6.2 Syringe valve - two-way, with Luer enqs (three each), if applicable to the purging
device.

6.6 CJlassware

6.3 Syringe - 25 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
oalance capable of weighing O.l'g.

• Typist: LLR

6.6.1 Bottle - 40 mL, screw cap, with Teflon cap liner.
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Analysis.ofVolatile Organics by GelMS (8260A-25mL Purge)

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 purg~ and trap device consists of three separate pieces of
equipment; the sample purger, trap and the desorber. Sample purgers include Tekmar
ALS2032, ALS20l6, Precept or Archon,or equivalent. Trap anddesorber include
Telanar 2000 and 3000 or equivalent.

6.8 Gas chromatograph - An 1Ulalytical system complete with a temperature programniable
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 10,3.0 urn (J&W Scientific Cat. No. 125-1334).

6.10 let Separator - GICj.Ss (SIS Cat. No. 113505).

•

\,

7.0

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). MSO is Hewlett-Packard 5970, 5971,5972, or equivalent.

6.12 Calibration requirements can be found in Table 6.

REAGENTS

7.1 Reagent water - Produced by fiitering tap water through an organic filtration system
containing activated charcoal prior to use.

•

Typist: LLR

7.2 Methanol- Pesticide quality or equivalent.

7.3 Stock standard solutions - Stock standard solutions are purchas~d 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.

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 Oibromofluoromethane, Toluene-ds, 4-Bromofluorobenzene, and
1,2-Dichloroethane- d4. Separate internal standard and surrogate standard solutions are
prepared containing the above at a concentration of25 IJ.g/mL in methanol.

•Page 3 of 18



PROCEDURE

•
8.0

8.1 This method requires the fo~lowing iristiUmental parameters:
" r : . /": '.. •

.8.1.1 Electron Energy: 70 Vcilts (noininal)

8.1.2: Mass Range: 35-300. '

O-Series: SWL-OV-304
Rev. No. 3.1- 04129/03

8.4.1

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 ID, 3 11m film thickness at a flow rate of 30 mL/miri. Column
temperature is isothermal at 45°C for five minutes, then programmed at 5°C per minute
to 105°e. 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 bromofonn.

8.4 Tune

Before analysis ofsamples can begin, the instrument must meet all calibration
criteria. The first step in the calibration of a Volatiles GC/MS system is to
demonstrate the ionization and fragmen~ation of standard mass spectral tuning
compounds. This, as wellas a sensitivity check, is accomplished with the use of
4-Bromofluorobenzene"anEPA specified compound. This standard is run daily
to validate the GC/MSsystem'and to begin the I2-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 instrumentmaintenance such as source cleaning
may be required.

8.5 Initial Calibration

• Typist: LLR

8.5.1 Once BFB has rriet its tune criteria, calibration may begin. I~itial calibration of
the GC/MS is establishedand validated by the analysis of EPA traceable
standards at five concentration levels, which are 1, 4, 10, 20, and 40 ppb. These
standards are made up in25 mL of filtered tap water and purged on the Tekmar
before analysis by GC/MS. The internal standard calibration procedure is us~d. 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 The Response Factors (RF) for the analytes in the standard are calculated and
stored in an Enviroquant Method File. Using the RFs from the initial calibration,
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the percent relative staridarq.:d~Yiation (%RSD) for all compounds is calculated
utilizing the fonnula shown in Table 9. The criteria the initial caiibration must
meet to be acceptable ar~f(j,und in Table 6. . . •

8.5.3 If the five-point does not meet criteria, eCj.ch 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. ,Spme problems could be found to be related to purge
chambers, multiplier, flows, etc.

8.5.4 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

8.5.4.2

8.5.4.3

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 rel(itive response factor may be used for quantitation.

If the % R~P of'll.lY compound is greater than 15%, a calibration
curve must ·h~constructed of area ratios .(NAis) versus concentration
using first order regression fit of the five calibration points (ie: linear
regression). .,'

If the % RSD of any compound is greater than 15%, the initial
calibration ~ay' be used if the average of the % RSD values for all
analytes in the talibration is less than or equal to 15%. The average
% RSD is calculated by summing the RSD values for each analyte
and dividing by the total number of analytes in the calibration. If no •
analyte has an RSD above 15%, then the average RSD does not need
to be calculated..

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.

8.5.5 The calibration standards are pr;epared by filling a syringe with filtered tap water
and spiking with the standards as·follows.

25mL Purge - Tekinar ALS2032/ALS2016
8260 Extra Acrolein/

Internal 25ppm Cmpd.stock· . Gases Int. Std. Standard Acrylonitrile
Standard Surrogate Stock Std. Standard· Stock Std, Final Cone. Final Cone. Final Cone.

(~L) (~L) (~L) (~lL) (~L) (ng/mL) (ng/mL) (ng/rnL)

10 10 I 1 I IO 1 10
IO 10 4 4 4 10 4 40
10 10 10 IO IO 10 10 .100
10 10 20 20 20 10 20 200
10 10 40 40 40 10 40 400

Typist: LLR

I 25ppm

25mL Purge - Tekmar Precept or Varian Archon
Gases 8260 Extra Cmpd. 'Int Std, Standard Acrolein/Acrylonitrile I •
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Stock Std. Stock Std. Stocks StaiiClafd 'Final Cone. Final Cone. Final Cone.
(~L)

. \ ~ ..
(~L) (~L) , , (ng/mL) (ng/mL) (ng/mL)

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 tempen~~~: Jfanalyzing on the Precept or Archon, the
standard's 40mL volatile viai islo~ded 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 heat~d to 180°C for four minutes.

-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 37°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 ofthedCIMS 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 initiaf calibration. The calibration verification checks the
same compounds as the initial calibration. A % Difference Report is produced for
the CCC compounds and 'all other compounds using an average RRF. A % Drift
Report is produced fofthose compounds using linear regression. The criteria
calibration verification must meet to be acceptable are also found in Table 6.

The calibration may be verified if the average of the % differences and/or % drifts
for allanalytes in the calibration is less than or equal to 15%. The individual %
difference/drift for each compound should be less than 50%, and must have a
%Difference/Drift less than 60%. If the % Difference/Drift is greater than 60%,
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. Before proceeding with sample analysis
verify that all other client specific or contractually required calibration
verification requirements have been satisfied.
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8.6.2
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i
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All other compounds should have a %Drift less than 40%, except for the
following which should have %Drift less than 80%: gases, Freons, Ketones, 1,2,3
Trichloropropane, 1,2-Dibromo-3~CWoropropane, Naphthalene, HexacWorobuta-.
diene, and 2-CWoroethylvinylether.··

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 quantit~ted 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 T~kmar 2032 or 2016, 10 J.lL of the Surrogate •
Spiking Solution and 1O~L ofthe Internal Standard Spiking Solution are added
through the valve bore of the syringe, which is equivalent to a concentration of 10
J.lg/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.

. -
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 ID Number and
Autosampler position. Each analyst verifies as he/she loads ·each sample into
the purge chambers the ·syringe matches the ID 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 J.lL of the matrix spike solution is added to the
sample to be purged. Disregarding any dilutions, this is equivalent to a •
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concentration of 10 ~glLof each matrix spike standard. For water samples
analyzed on the Precept or Archon requiring MS/MSD, 16~L of the matrix spike
solution is added to the sample ~o be,purged, yielding a concentration of 10uglL.

8.7.5 All dilutions should keep the response of the major constituents (previously
. saturated peaks) in the up'~er haifofthe 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 fonnula 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.

.S.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.S Analysis Report Criteria - A sample is acceptable when it meets the following criteria:

8.8.1 The internal standards' :E:ICP areas are within a factor of 2(-50%/+1 00%) 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 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.

8.8.5 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.

8.10 A sample report is complete when it contains all of the following in order:

• Typist LLR

8.10.1 Chromatogram

8.10.2 Quant Report
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.'

8.10.3 Manual Integrations
. ... ' .

8.10.4 Spectra of any compoUI1ds,~xcl~ding internal standards and surrogates

8.10.5 Tentatively Identified Co'ntPOlinds (TICs)

8.10.6 Internal Standards/SurrogateS

9.0 CALCULATIONS

All calculations are shown in Table 9 of this SOP.

10.0 QUALITY ASSURANCE / QUALITY 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 of 25 mL of filtered tap water spiked to yield a concentration of
10 ppb internal standard .and surrogate, or a 40mL volatile vial of filtered tap
water loaded onto 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 us~d 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). Exceptions can be made, however, for the
common laboratory contaminants acetone, chloroform, and methylene chloride.
These compounds must be present at concentrations less than 5 times the practical
quantitation limit (PQL), or 5 ppb, unless otherwise requested by the client.

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:arid LCSD)

10.2.1 The Laboratory Controi Spi~e and Laboratory Control Spike Duplicate (LCS and
LCSD) are internal laboratory QC samples designed to show the capability of our
laboratory to be in compli~ce 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 IOug/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 ShOUI.
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put forth every effort tqm:e~t these limits. However, an LCS or LCSD will be
- considere~,acceptable ifilp',J,nore than 10 percent of the spiked target compounds
fall outside their recovery;limits.' Limits are derived using a control chart program
as per SOP SWL-GA-112; "Contro/Chart."•

i

~-.. ~. ~ ~, ./;.;·r)h !\~.~:.:~~':'·!·~·{.:·:.L.

SWLO, INC. I AATS, INC. "';-:::;, ',' .. ,
Analysis of Volatile Organics by GCIMS (8Z.6,b~~i5PiLPurge)

. O-Series: SWL-OV-304
Rev. No. 3.1 - 04129/03

•

.. 'i

10.2.3 If more than 10 percents of 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 MSIMSD per batch of20 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 DISPOSAL I POLLUTION PREVENTION

Residual sample material and standards are discarded as directed by SOP SWL-GA-114,
"Hazardous Waste Management Plan:'"

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 methoq are reported infhe Laboratory's "Red Book".

13.0 REFERENCES

13.1 Method SW846-8260B (Revision2 :'7'December, 1996)

13.2 Control Charts - SOP SWL-GA-112

13.3 Definition and Determination ofDetection Limits - SOP SWL-GA-l13

13.4 Hazardous Waste Management Plan - SOP SWL-GA-114

14.0 DEFINITIONS

BFB: Bromofluorobenzene

• Typist LLR

Calibration: Establishment of an analytical curve based on response factors of
known standards.

Page 10 of 18



Calibratjon Standards: Series ommoWn standard solutions used by the analyst for
calibratioriofthe instrument (Le.: preparation of the analytical
curve).

GCIMS: Gas ChromatographylMass Spectrometry

LCS: Laboratory Control Spike: A known matrix spiked with .
compounds representative of the target analytes; used to document
laboratory performance.

!

SWLO, INC.! AATS, INC.
Analysis of Volatile Organics by GCIMS-(82(j9A~25mLPurge)

. " " I.'· ~~'" • ,.: .

O-Series: SWL-OV-304
Rev. No. 3.1- 04129/03

•
15.0 DATA ARCHIVAL

Instrument data is stored in twoseparate'106'~tions before being archived to ensure data does not
become erased or corrupt. Data is stored on both the instrument's Chemstation and the server
based processing system. Data is archived from the server weekly.

16.0 METHOD DETECTION LIMITS (MDL'S)

16.1 MDL's are analyzed annually for 25mL water methods. Seven aliquots are analyzed at a
concentration of 1 ug/L 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 Page 11 orIS
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SWLO, INC.! AATS, INC. , ..
Analysis of Volatile Organics by GCIMS (8260i\-25mL Purge)

TABLE 1
Characteristic Ions for Surrogates and Internal

Standards for Volatile Organic Compounds

O-Series: SWL-OV-304
Rev. No. 3.1 - 04129/03

Primary ... Secondary Primary Secondary
Surrogate or' Characteristic Characteristic Surrogate or Characteristic Characteristic
Internal Standard Ion lon(s) Internal Standard Ion lon(s)
Dibromofluoromethane 113 Pentafluorobenzene 168
1,2-Dichloroethane- d4 65 102 1,4-Difluorobenzene 114

.Toluene- de 98
174;176

Chlorobenzene-ds 117
4-Bromofluorobenzene 95 1,4-Dichlorobenzene-d4 152

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 77, 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 Hexachlorbutadiene '225 223,227
Bromomethane 94 96 Isopropylbenzene 105 120

.' 2-Butanone 43 72,57 , :p~lsopropyltoluene 119 134,91

• n-Butylbenzene 91 92,134' M'ethylene Chloride 84 86,49
sec-Butylbenzene 105 134 4-Methyl-2-Pentanone 43 58
tert-Butylbenzene 119 91,134, Naphthalene 129
Carbon Disulfide 76 78 n-Propylbenzne 91 120
Carbon 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 43,4~ Tetrachloroethene ' 166 168, 129
Chloroform 83 85 Toluene 92 91
Chloromethane 50 52 Trans-1,3-Dichlorpropene 75 77

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 77 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
1A-Dichlorobenzene 146 111,148 Vinyl Chloride 62 64

Dichlorodifluoromethane 85 87 a-Xylene 106 91
1,1-Dichloroethane 63 65,83 m,p-Xylene 106 91
1,2-Dichloroethane 62 98 Vinyl Acetate 43 86
1,1-Dichloroethene 96 61,63
cis-1,2-Dichloraethene 96 61,98

• Typist: LLR Page 12 of 18



~ SWLO, INC./ AATS, INC.
Analysis of Volatile Organics by GCIMS (8260A-25mL Purge)

TABLK3
BFB Key Ions and Abundance Criteria

.O-Series: SWL-OV-304
Rev. No. 3.1 - 04/29/03

•
Mass Ion Abundance Criteria

50 .... 15.0 to 40% otrnass 95
75 30 to 60<% ot mass 95
95 Base Peak, 100% Relative Abundance
96 5 to 9%of mass 95
173 <2% of mass 174
174 >50% of. mass 95
175 5 to 9% of mass 174
176 >95% but '<101% of mass 174
177 5 to 9% of mass 176

Table 4
Surrogate Recovery Limits*

Surrogate Compound Water

Dibromofluoromethane 86-118
1,2-Dichloroethane- d4 ".,. 80-120
Toluene-de ." ..... 88-110
4-Bromofluorobenzene .... "- . ,." . 86-115

*Based upon method limits . ••
Table 5

Volatile Internal Standards with' Corresponding
Analytes Assigned for Quantitation

Pentafluorobenzene Chlorobenzene-d5 1,4-Difluorobenzene 1A-Dichlorobenzene-D4
Acetone Bromoform Benzene Bromobenzene
Acrolein Chlorobenzene Bromodichloromethane n-Butylbenzene
Acrylonitrile 1,3-Dichloropropane Bromofluorobenzene 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- d4 1,3-Dichlorobenzene
Chloromethane m,p-Xylene (Surrogate) 1A-Dichlorobenzene
Dichlorodifluoromethane o-Xylene D.ipromofluoromethane Hexachlorobutadiene i
1,1-Dichloroethane (Surrogate) Isopropyl benzene i
1,1-dichloroethene 1,2-Dichloropropane p-Isoproyltoluene I

cis-1,2-Dichloroethene 1,1-Dichloropropene Naphthalene
I

trans-1,2-DichlorQethene 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-de (Surrogate) 1,2,3-Trichloropropane
Trichlorofluoromethane 1, 1,2-Trichloroethane 1,2,4-Trimethylbenzene
Vinyl acetate Trich loroethene 1,3,5-Trimethylbenzene
Vinyl chloride

Typist LLR Page 13 of 18
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Table 6
Volatile Calibration Check Compounds (Ccq

• 1,1-Dichloroethene • Chloroform
• 1,2-Dichloropropane' • Toluene
• Ethylbenzene • Vinyl Chloride

Initial Calibration: 1,4,10,20,40ppb (25mL purge)
Max%RSD: 30%
Max%Drift: 20%
Calibration Verification: 10ugIL (25mL purge)

.:.' .

O-Series: SWL-OV-304
Rev. No. 3.1- 04129/03

•
Volatile System PerfOrmanclfCheck Compounds (SPCC)

• . Chloromethane • 1,1,2,2-Tetrachloroethane
• 1,1-Dichloroethane • Chlorobenzene
• Bromoform

• Typist LLR

Minimum Relative Response
Factor (RRF) .

25mL Purge RRF:

0.100 for Chloromethane

1,1-Dichloroethane

0.300 for Chlorobenzene

Page 14 of 18



SWLO, INC.! AATS, INC.
Analysis of Volatile Organics by GCIMS (8260A-25mL Purge)

Table 7
Compound List and Method Reporting Limits

O-Series: SWL-OY..304
Rev. No. 3.1-04/29/03

•
Volatile Compound CAS# 25mLWater Volatile Compound CAS# 25mL Water

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
Acrylonitrile 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 Elhylbenzene 100-41-4 1
Bromomethane 71-83-9 1 2-Hexanone 591-78-6 5
2-Butanone 78-93-3 87-68-3 1

\

5 Hexachlorobutadiene
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-Butylb~nzene 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
Chloroelhane 75-00-3 1 Sytrene 100-42-5 1
Chloroform 67-66-3 1 1,1,1,2-Tetrachloroelhane 630-20-6 1
2-Chloroethylvinyl Ether 110-75-8 1 -. . ..1;1 ,2,2-Tetrachloroelhane 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 i 1,1,2-Trichloroethane 79-00-5 1
Dibrdmomethane 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 10646-7 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=f.lg/L

*Reporting Limits derived from method.

Typist: LLR ••Page IS of IS



Begin Conc. Aliquot Total Vol. Final Conc.
Compound or Standard Mix (llg/mL). .. (JlL) (mL) (Jlg/mL)
Internal Standard
NSI:

Internal Standard Mix 2-500 200 20 25

Surrogate:
NSI:

Surrogate Mix 2500 200 20 25

VSTD025
NSJ:

Mix A 2000 125 10 25
MixC 2000 125 10 25
Mix L 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 - ._....... ........;..
Chern-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-H~xane 10,000 25 10 25

Gases Mix
NSI:

Gases Mix 1000 125 5 25

•

•

.I

....".
SWLO, INC. I AATS,·INC. ..

. Analysis of Volatile Organics by GCIMS (8260A-25mL Purge)

Table 8
Standards Preparatibn--25mL Purge

Typist: LlR

O-Series: SWL-OV-304
Rev. No. 3.1 - 04129/03
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SWLO, INC./ AATS, INC.
.Analysis of Volatile Organics by GCIMS (82~9<~.':-tS.~~ Purge)

Response Factor and Concentration Calculation

O-Series: SWL-OV-304
Rev. No. 3.1 - 04/29/03 .

RF = (A x) (C Is)

(A is) (C x)

and conCRF = (A x) (C is). or

(A is) (RF).

concLR = (A x) - b

M

or conCquad = a + bx + cx
2

Where:
Ax =
Ais =
Cis =
CRF =
RF =
CLR =
CqUad =

Area of characteristic ion for the measured compound.
Area of the characteristic ion for the specified internal standard
Concentration of the internal standard (ng/flL)
Concentration of the measured compound (ng/flL) using the average response factor
Average of Five Initial RF's for a compound .
Concentration of the measured compound (ng/flL) using Linear Regression
Concentration of the measured compound (ng/flL) using the Quadratic Equation

Surrogate Recovery: % Surrogate Recovery = .~ x 100%
';C)a ',"j

Where: I

Qd = Quantity determined by analysis
Qa = Quantity added to sample

Matrix Spike recovery and RPD:

Matrix Spike Recovery = SSR SR x 100
SA

Where:
SSR = Spike Sample Result .
SR = Sample Result
SA - Spike Added

Laboratory Control Spike (LCS) Recovery:

Where:
SSR = Spiked Sample Result
SR =Sample Result
SA =pike Added

Calibration Calculations:

Matrix Spike RPD = IMSR _MSDR I x 100
('h)(MSR + MSDR)

. LCS Spike Recovery = SSR - SR x 100
SA

%RSD = -SO. . x 100%
RF

%Drift = (C, - Cd
c,

x 100

Where:
SO = Standard Deviation
RF = Average of Five Initial RF's for a

compound
RSD = Relative Standard Deviation

Typist: LLR

Where:
C, = Calibration Check Compound Standard Concentration
Cc = Measured concentration using selected quantitation

method

•Page 17 of 18



VOLAT~ES GC/MS pH LOG

,j , .•

•

•

i

~ , ,:,. -, ,-~ ' ..':' . '~'~'..
SWLO, INC. I AATS,INC.' t. ,'...

Analysis of Volatile Organics by 'GelMS (8260A-2'SInL Purge)

CASE __----.., _

; ,

O-Series: SWL-OV-304
Rev. No. 3.1- 04129/03

SDO#------

•

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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SWUO, INC. I AATS, INC.
Qual:ity Control for Radiochemical Analyses

R-Series: ~"'L-A.U-I...l....

Rev. No.: 1.4 - 08122101

1.0 SCOPE AND APPLICATION

The purpose ofthis procedure is to provide quality control requirements for radiochemical •

analyses when not specified by the client..

2.0 METHOD SUMMARY

This procedure gives minimum internal QC acceptance criteria for all radiochemical analyses.

3.0 HEALTH AND SAFETY

Not applicable..

4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

Not applicable.

5.0 INTERFERENCES AND POTENTIAL PROBLEMS

Not applicable.

6.0EQUIPMENTIAPPARATUS

Not applicable.

7.0 REAGENTS

Not applicable.

8.0 PROCEDURE

8.1 Analyses:

8.1.1 As per standard operating procedures, all analyses have certain QNQC

requirements that must be met before results can be reported.

8.1.2 QC requirements listed below shall be met before samples can be reported to

clients or as per client specific requirements.

•

Typist: SRM

8.1.3 Standards (LCS):

Standard Result

8.1.4 Blanks (BLK):

Blank Result

=

=

75% to 125% of known

Within error estimate window of minimum

detectable activity for that analysis. ,

Page 1 of .
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SWUO, INC. I AATS, INC.
Qual~ty Control for Radiochemical AnalyseS

8.1.5 Duplicates (DUP):

IResult - Dup. Results I I [(SE)'l + (DE)2]'S < 1.5

R-Serles: ~w .l.r.lUr.l.l.';)

Rev. No.: 1.4 - 08122101

Where: SE= The error estimate of the Sample Result

DE= The error estimate of the Duplicate Sample Result

8.1.6 Matrix Spike (MS), Matrix Spike Dup. (MSD):

Spike Recovery *:
NMSR - NSR / SPIKE =
NMSDR - NSR / SPIKE =

75% to 125% ofknown
75% to 125% ofknown

NOTE:

•

• Typist: SRM

Precision *:
IResult - Dup. Result I / [(SE)2 + (DE)2]'S < 1.5

Where: NMSR' = Normalized Matrix Spike Result

NSR = Normalized Sample Result
NMSDR = Normalized Matrix Spike Dup. Result
SPIKE = Known spike activity added
SE'= The error estimate of the Normalized Sample Result
DE = The error estimate of the Normalized Dup. Sample Result

In the case of matrix spike and matrix spike duplicates for gross alpha beta
analyses, these calculations are not used as a criteria of acceptance due to
the large variance in sample matrixes that interfere with this analysis and are
analyzed to demonstrate the presence of that interference or lack thereof.

8.1.7 In addition to minimum acceptable criteria requirements for each analyses,
Standards and Blanks will be plotted on a Shewhart Control Chart for each
radionuclide to determine possible trends that would effect overall integrity of
each analysis. In addition, matrix spike recoveries will be plotted on all analyses
that do not include the use of carrier or internal tracer recovery determinations.
Other indicators such as duplicates, replicates, spikes, etc. are not plotted because
they would not necessarily be accurate indicators of adverse quality trends. If a
trend is noticed, immediate action should be taken to find cause so as to maintain
a high degree of reliability ofQC and sample data. After detection of a problem
indicated by the control charts, stop performing analyses, make corrections as
needed, and run a QC batch without samples to check the procedure. Ifthe
parameters return to normal, continue sample analyses; if not, make correction
and test again until analyses falls back into historical acceptance range as
determined by the control charts.

8.1.8 Reanalyze all samples that do not meet requirements from Attachment 1.
Page 20f4



SWLO, INC. I AATS, INC.
Quality Control for Radiochemical Analyses

R-Series: SWL-RD-113
Rev. No.: 1.4 - 08122101

8.1.9 Minimum QC frequency requirements are listed in Attachment 1.

8.2 Instrumentation: .

8.2.1 The continuing overall performance of each instrument used should be monitored •

using control charts with Acceptance Criteria met to insure overall sample

analyses quality.

8.2.2 Using Shewhart Control Charts plot parameters in Attachment 1 and maintain

acceptable operating conditions. lfany parameter falls out of the acceptable

range stop using that particular instrument and determine corrective action.

Instruments are not to be used until all parameters meet minimum requirements

and should be labeled out of service.

8.2.3 Recalibrate all instruments at least annually, unless specified differently in the

individual SOP. See Attachment 1 for frequency of quality point checks.

8.2.4 Maintain instrument backgrounds within ± the error ofthe analysis minimum

detectable activity required for each analysis.

9.0 CALCULATIONS

9.1 As stated in "Procedure" section.

.9.1.1 All negative activities shall be reported as such. If the sum of the activity and the

measurement uncertainty at 3-sigma is a negative number, the cause shall be

investigated and evaluated to determine if it is systematic or random. Ifthe cau.

is systematic, it shall be corrected. If the cause is random it shall be documente

in the Case Narrative. Recurrent problems with significant negative results

suggest that the background subtraction and/or blank subtraction, if applicable,

are in error or that the estimate of error is low. Investigation of such problems

and documentation of the resolution is required and shall be discussed in the Case

Narrative.

10..0 QUALITY ASSURANCE/QUALITY CONTROL

As stated herein.

11.10 WASTE DISPOSALIPOLLUTION PREVENTION

Not applicable.

12~O METHOD PERFORMANCE

Not applicable:

13~O REFERENCES

13.1

Typist: SRM

SWLO Standard Operating Procedures, G-Series, and R-Series as indicated. •Page 3 0(4
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s~o, INC./ AA1'S, INC. 1'~,

Qualjty Control ror'Radiochemical AnalyseS ·"·i~ ,

R-Series: SWL-RD~113

Rev. No.: 1.4- 08/11/01

'.'

•

.~~:,',;,:

13.2 Prescribed Procedures for Measur~ment ofRadioactivity in Drinking Water, EPA-600/4-

80-032, August, 1980, EPA.

14.0 ,DEFINITIONS

Not applicable.

15.0 ATTACHMENTS

Attachment 1: Radiochemical QC Requirements, Instrumentation QC R~quirements

Typist: SRM Page 4 of4



Carrier / Tracer Recovery

~OP ANALYSES DUP* MSIMSD** Standard *- Blank * MIN MAX

SWURD-101 Gross Alpha Beta X X X X N/A N/A

SWL-RD-102 Total Radium X X X 50% 110%

SWL-RD-103 Radium-226 X X X 50% 110%

SWL-RD-104 Radium-228 X X X 35% 110%

SWll-RD-105 Radium-226 X X X 50% 110%

Radium-228 X X X 35% 110%

SWLL-RD-106 Strontium X X X 35% 110%

SW~_-RD-107, Isotopic

SWL-RD-120 Thorium X X X 20% 110%

SWL-RD-108, Isotopic

SWl-RD-121 Uranium X X X 20% 110%

SWL-RD-109 Radon 222 X X N/A NlA

SW,L-RD-110 Lead 210 X X X 20% 110%

SWL-RD-129 Tritium X X X X· N/A N/A

SWl-RD-130, Americium X X X 20% 110%

SWL-RD-120, Plutonium X X X 20% 110%

SWL-RD-121
110%

Curium X X X 20%

Neptunium X X X 20% 110%

SWL-RD-112 Polonium 210 X X X N/A N/A

SWL-RD-118 Gamma Spec. X X X N/A N/A

SWLO, INC. / AATS, INC. . ..

QUal~ty Control (or Radiochemical Analyses

A'ITACBMENT 1

RADIOCHEMICAL QC REQUIREMENTS

* One per batch of 1 to 20 samples.

**1 One MS and MSD per batch of 1 to 20 samples.

(l~ Client request only.

INSTRUMENTATION QC REQUIREMENTS

R-Serles: L:)n .A.r.&.~-...... _

Rev. No.: 1.4 - 08/22/01

•

SOP INSTRUMENT FWHM SRCE BKG SRCE CHECK BKG BKG

CHECK FREQUENCY Determination CHK

SWl-RD-119 Alpha Spectrometers X X X weekly monthly monthly

SWL-RD-117 Gas Prop. Cntr. X X daily/with use weeklylwith use dailylwith use

SWL-RD-123 Ludlum Light Scint. X X daily/with use daily/with use daily/with use

SWL-RD-125 Gamma Spec. X X X daily/with use monthly/with use monthly/with US!

SWL-RD-131 Packard L. S. U. X X daily/with use daily/with use daily/with use

Tiypist: SRM

pages.
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SWLO, INC. I AATS, INC. .: ;.i'; .';<~;~~,~~,,<>~,\~''.~::''
The Preparation and Tracking of Standards,l'racers, and Reagents

R-Series: SWL-RD-I24
Rev. No.: 4.1"-" 10118102

1.1••
1.0 SCOPE AND APPLICATION

This procedure gives instiuctions for the preparation and traceability ofradioactive
isotopes and reagents in the laboratory.

1.2 This procedure applies to sources and standards for instrument calibration and for the
preparation of stock solutions (initial standard dilutions) and working solutions
(subsequent dilutions of stock solutions) to be used in the analysis of radiochemical
analyses.

2.0 METHOD SUMMARY

New radioactive tracers or standards are received and assigned a log identification number and
recorded in the Isotope Log. After noting holding times, and calculating volume needed,
isotopes are diluted into a "Stock Solution". Subsequent dilutions from the stock solution are
termed and used as "Working Solutions". All dilutions are assigned a unique number and are
recorded in the Isotope Log. Each dilution's activity is calculated and maintained in a binder
.divided into isotope sections, which is used for reference when standard recoveries are analyzed.
All sources and standards for instrument calibration are also logged into the Isotope Log and all
certification pages are kept in this same binder.

3.0 HEALTH AND SAFETY

•
3.1

3.2

Standard safety and radiological precautions should be observed. See Standard Operating
Procedure "Laboratory Safety Plan", SWL-GA-I n .

Due to the high activities associated with standards and tracers, extreme care should be
given to insure that no contamination exists after preparation. Swipe surveys should be
conducted after preparations are completed.

4.0 SAMPLE PRESERVAnON, CONTAINERS, HANDLING AND STORAGE

Not applicable.

" " 5.0 INTERFERENCES AND POTENTIAL PROBLEMS

Not applicable.

7.0 REAGENTS

6.0 EQUIPMENT/APPARATUS

6.1 Analytical balance.

6.2 Glass bottles with screw caps.

6.3 Class "A" Volumetric pipettes.

• TypistUR

7.1 Reagent grade chemicals for dilutions.
Page 1 oflO



SWLO, INC. I AATS, INC. .
The Preparation and Tracking ofStandards, Tracen, and Reagents

7.2 NBS traceable certified sources, standards and tracers.

R-Series: SWL-RD-124
Rev. No.: 4.1-10/18/02

8.0 PROCEDURE •..

8.1 The radiochemistry manager or designee is responsible for the dilutions and recording of
isotope information for all radioactive tracers and standards used in the radiochemistry
laboratory. Standards, sources, and tracers are locked in clearly labeled storage cabinet
with the managers only having access.

8.2 Receive standards from approved vendors. Assure that standards being received have a
maximum error of 6% at the 99% confidence level (total error).and that analyte
impurities are no greater than 0.5% of the tracer activity. Also assure that the standard is
within reasonable limits of the expiration date and has the correct curie content requested
in the purchase order. If any of the above criteria are not met, contact the supervisor and
quality assurance officer followed by the completion of a corrective action report. Date
and initial calibration page. Make copies ofcalibration page and give to QA/QC Officer.
All standard and tracers used in analysis of samples shall be NIST traceable. If standards
or tracers cannot be obtained that are NIST traceable, it shall be noted on the report.

8.3 All standards and reagents shall be clearly labeled at the bench. At a minimum, each
label shall include the standard and/or reagent name, laboratory identification number,
prepared date, initials of preparing individual, and expiration date.

8.4 Assign an identification number to new undiluted standard and sources, and record in
Isotope Log as below:

Isotope-Number-Code •
XX-XXXX-XX
EX: Pu-OOO 1-VS

CODES:
CS = "Calibration Sources"
VS = "Vendor Solution"
SS = "Stock Solution"
WS = "Working Solution"

Four digit number runs sequentially from 0001 to 9999.

8.5 Stock Solutions

8.5.1 Calculate volume necessary to dilute standard from vendor to approximately 1000
dpm/ml using the formula:

Vo xAo =Vn x An

Where: Vo =volume or weight or original
Vn =volume ofdiluted standard

Ao =activity of original (dpm/ml)
An =activity of diluted standard (dpm/ml)

Typist LLR

8.5.2 If the original activity as reported by the supplier, was in activity per unit weight
continue with the next step. If the original activity as reported by the supplier w.

Page 2 of 10
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in activity per unit volufu~'·Use a class "A" pipette to transfer standard to a
volumetric flask., and continue with step 8.5.6.

8.5.3 Using an an3lytical balance first weigh a screw cap volumetric flask to be used for
the dilution and record the tare weight.

8.5.4 Using a disposable dropper remove the standard from the capsule (being careful
not to spill any solution on the counter top) and dispense it into the weighed
volumetric flask.

•

. \ .'~.~:; I'fr~iii~\!~~\;(~~~r.~;~J~~'!ii:"
SWLO, INC./ AATS,INC..~; .i'f ; .
The Preparation and TrackiDg of Stan4ardSLTracen, and Reagents

R-Series: SWL-RD-1.24
Rev. No.: 4.1-10/18/02

•

• Typist LLR

8.6

8.5.5 Weight and record the gross weight of the volumetric flask with the standard in it.

8.5.6 Add Acid to the volumetric flask (per size determined in'step 1) at the rate of
5mls/l00mls of final solution. The same acid should be used as was used by the
supplier for the original sample matrix. (Do not acidify Tritium standards).

.8.5.7 Assign,a new identification number using the same syntax as in step 8.3. The
suffix is "SS" for this stock solution.

8.5.8 Label the flask identification number assigned and store in the locked standards
storage cabinet.

8.5.9 Record results in the Isotope Log and on the Isotope Standard Dilution Form.
Place this information along with a copy of standard certificate in the Standard
RecordslDecay Binder.

Working Solutions

8.6.1 From the stock solutions calculate what dilution is necessary to prepare
standards/tracers to meet contract required spiking levels by the formula:

VsxAs=VwxAw

Where:
Vs = volume of stock soluti.on
As = activity of stock solution dpm/ml

Vw = volume of working solution
Aw = activity ofworking solution dpm/rill

8.6.2 Using a class "A" pipette and a Class "A" volumetric flask carefully pipette the
volume of stock solution calculated in step 8.6.1 into the volumetric flask.

8.6.3 Add acid to the volumetric flask at the rate of5mls/iOOmls of final solution. The
same acid should be used as was used in the stock solution.

8.6.4 Dilute to volume with D.I. water.

8.6.5 Assign a new identification number using the same syntax as in step 8.3. The
suffix is "WS" for this working solution.

'8.6.6 Label the flask with the identification number assigned and store in the locked
standards storage cabinet.

Page 3 ofl0



SVVLO,UNC./~TS,UNC.

The Preparation and Tracking of Standards, Tracers, and Reagents
R-Series: SWL-RD-I24

Rev. No.: 4.1-10/18102

8.7.1 After working solutions are made, check accuracy of calculated activity by
comparing a previously verified solution of the same isotope. Each isotope is
compared differently due to the nature of the chemical separation and counting
process used for that isotope.

8.7.2 Standards and tracers shall be verified prior to initial use. Three verification
measurements of a standard shall be used to determine the mean value and
standard deviation of the verification results.

8.7.3 Place all information in the Standards Records/Decay Binder. See below:

8.7.3.1 Alpha Spectroscopy and Beta Emitters: Standard and tracer
. "Standardization Verification" are carried out through the counting of
three replicates of co-precipitations of the nuclide with another
standardized isotope of the same element or carrier utilized in the
analytical procedure and utilizing the second isotope or carrier to
correct for chemical recovery. •

8.7.3.2 Gross Alpha, l;3eta, or Gamma Spectroscopy Standard: Where not
already standardized as above, gross alpha, beta, or gamma
spectroscopy solutions can be standardized by direct counting. Gross
alpha, beta requires the preparation of three replicate planchets (see
SWL-RD-101) and direct counting for gross alpha, beta. The
standardization ofgamma emitters can be carried out by the direct
counting of one-five hundred-milliliter sample, in a Marrinelli beaker
three times for gamma spec.

8.7.3.3 Ra-226 Solutions: Ra-226 solutions will be standardized by placing a
known volume of standard in each ofthree radon bubblers,
performing a first de-emanation and after 4 days, a second de
emanation and then counting per (SWL-RD"-103) in a Lucas Cell
scintillation counter. Ra-226 solutions can also be standardized using
the above gross alpha method.

••
Typist LLR

8.7.4 Counting times and standard volumes should be selected to yield a 2 sigma
counting error of 2%. The certificate value (not including any uncertainty) shall
lie within the 95% confidence interval determined from the mean and two sigma
standard deviation of the three measurements. The two sigma value used for the
95% confidence interval shall not exceed 10% ofthe mean value of the three
verification measurements.

Page 4 of 10
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R-Series: SWL-RD-124
Rev. No.: 4.1 -10/18/02

:~~i~-:;~t~
8.7.5 If standards do not compare favorably with previous standards as stated above,

check all the data and dilution information recorded in the standard dilution form
for accuracy. Ifthe infonnation is correct, re-test the standard.

If after the second test, the results are the same fIrst test, notify the vender and
send a: portion of the stock dilution back to them for testing.

8.7.6 If the vender confIrms erroneous activity, return all dilutions of the standard, and
request a replacement. Make note of this on all dilution forms and in the Isotope

. Log. Ifthe Vender refuses to replace the solution lapel the dilutions "DO NOT
USE" and take out of use.

8.8 Standard and Tracer Decay Calculation.

8.8.1 Recalculate all tracers and standards according to the following schedule:

Half Life of Isotope Frequency
oto 10 years recalculate activity each use.
11 to 50 years Recalculate activity 1 x per Quarter.
51 years and greater Recalculate 1 x per year.

8.8.2 . To recalculate the amount ofan isotope remaining, use the following formula:

Decimal fraction remaining = e-llt

Where:
.693

d=T~

Tl/2 =halflife of isotope in question.
T = time elapsed from original activity to present.
(Note: that this time must be in the same units used Tl/2).

8.8.3 Record results of decay corrections on the Isotope Standard Dilution Form.

8.8.4 Use this form to retrieve actual decayed activities of each standard or tracer when
doing calculations.

8.9 Expiration of Standards and Tracers

8.9.1 Standards and tracer stock solutions shall be verified every fIve years.
Subsequent working solutions shall be verifIed at least annually.

8.9.2 Any standard or tracers that are determined to be unusable for what ever reasons,
(i.e. contamination, questionable dilutions, expiration) should.be included in the
radioactive waste stream and handled as per standard operating procedure. Make
note on Isotope Standard Dilution Form.

8.9.3 Standards and Tracers shall be re-verified before the expiration date by following
the receipt verification process as described in 8.7.1. The stock solution shall be
verified by making all new subsequent dilutions. All subsequent solutions of a
standard or tracer that has not been re-verified, and that is expired shall not be
used and labeled as "Do Not Use".

Page 5 oflO



SWLO, INC. I AATS, INC.
The Preparation and Tracking ofStandards, Tracers, and Reagents

R-Series: SWL-RD-124
Rev. No.: 4.1-10/18/02

8.10 Use the Isotope Log as the main reference and tracking log for all radioac~ve sources~
tracers and standards in the lab. PlaCe all supporting data and printouts with each Isotope

. Standard Dilution Form. •

8.11 Tracers and standards used in analyses shall be from a separate source than the ones used
for calibration of the counting instruments.

8.12 Selection and Level for LCS and tracers.

8.12.1 The LCS shall be oftl).e same analyte as the sample analyte and shall be at least 2
times but not greater than 20 times the required minimum detectable activity
(MDA) with the following exceptions.

8.12.1.1 For MDA's oflow activity the analyte shall be at a level where the
.random counting error does not exceed 10% in the counting time
required to attain the required MDA.

8.12.2 Tracers shall be at approximately equivalent activities as LCS's.

8.13 Reagent Preparation Log

8.13.1 Reagent ID# - Assign an identification number to new reagents that are prepared
as per each analytical SOP, in: the Reagent Preparation Log (attachment 3),
following the syntax described below.

RS-XXXXX, where "RS" stands for Reagent Solution, and "xxxxx" is a
continuing sequential number.

8.13.2 Reagent Lot # - Record the original reagent lot number as supplied by the
manufacturer.

8.13.3 Expire Date - The reagent Expiration Date assigned shall use the earliest
expiration date between the parent expiration date and the expiration date as
stated in the individual SOP.

8.13.4 Parent Volume - The initial volume ( or weight, if the parent is a crystal or
powder) of reagent added to the total volume to achieve the desired
concentrations.

•

Typist LLR

8.13.5 Total Volume - The total amount of reagent prepared.

8.13.6 SOP #, REV#. - The SWL SOP number, and revision # of the SOP used to
prepare the reagent.

8.13.7 When performing analyses that use these reagents, record on batch preparation
. sheets as described in the individual SOPs or supply a supplemental listing when

it is not practicable, in the form of supplemental documentation, these prep batch
records are stored as a part of the file for future reference if needed. Reagents are
verified through reagent blank analyses.

•Page 60f10



10.0 QUALITY ASSURANCE/QUALITY CONTROL

SWLO, INC. I AATS, INC. r;;~,<:-;:,;(~~~;/~:X;'..:){;":~:U>

The Preparation and Tracking ofStandards; ;'rracers, and Reagents

•
9.0 CALCULATIONS

Not applicable. . '". '

R-Series: SWL-RD-124
Rev. No.: 4.1-10/18/02

See Standard Operating Procedure "Quality 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

• Kocher, David C., Radioactive Decay Data Tables, DOEffIC-11 026, 1981.

14.0 DEFINITIONS

Not applicable.

• 15.0 ATTACHMENTS

Attachment 1: "Isotope Log"

Attachment 2: "Isotope Standard Dilution Form"

Attachment 3: "Reagent Preparation Log"

• Typist LLR ,Page 7 of 10



Book # RD124-PRP-_- Page #. 1

. SWLO, INC. I AATS, INC.
The Preparation and Tracking of Standards, Tracers, and Reagents

ISOTOPE LOG (124-ATT1.DOC)•
ATTACHMENT 1

Isotope Log

Isotope Log, SWL-RD124

R-Series:SVVL-IUD-124
. Rev. No.: 4.1 - 10118J02

•
• - Activity ; as of referance date from manufacturer. Verified: __

Southwest Laboratory ofOklahoma, Broken Arrow, OK

•

•Typist: LLR Page 8 of 10



.. Isotope Dilution Form SWL-RD124
•

. " '.' :J:~'.' ·(~t~j~ih:>t,~'·:'~~~".~~/r ~. r
SWLO, INC./ AATS, INC. •. :\/\'
The Preparation and Traeking of Standards~,Traeen, and Reagents

, A'ITACHMENT2
Isotope Dilution Form

ISOTOPE DILUTiON FORM (124-Am.DOC)

R-Series: SWL-RD-124
Rev. No.: 4.1-10/18102

ISOTOPE: _~__

HALF LIFE: _

ID: _

DILUTION TYPE: _

ORIGINAL ID: _ ORIGINAL ACTIVITY: _

ORIG. ACTMTYDATE: _

Dll..unONDESC: _

•

• Typist LLR

NEW SOLUTION:
PREP. DATE:_~ _
EXPIRATION DATE: _

SOLlmaN USED UP DATE: _

EXPIRED WASTE:

Page 9 oClO



SWLO, INC. I AATS, INC.
The Preparation and Tracking ofStandards, Tracen, and Reagents

R-Series: SWL-RD-124
Rev. No.: 4.1-10/18/02

ATTACHMENT 3
Reagent Preparation Log •...------------------.l_l ReagentPrep. tOg, SWL-RD124

REAGENT PREP BOOK (124-ATT3.DOC) SWLO, SOP REV. # Book # RD124-RPP--L.

Verified

1

Southwest Laboratory ofOklahoma
1700 W. Albany, Broken Arrow, Oklahoma

Typist: LLR •Page 10 oCI0
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PaCfl Analytical SBrv/CBB, Inl
1700 West Alban

Broken Arrow, OK 7401
Phone: 918.251.285

FaX: 918.251.259

. : .....

Ttl~::;'Standard Operating Procedures (SOPs) contained
,rn~t'ein are adopted by Pace Analytical Services.

.<': '.

These SOPs will be followed until superceded by
Pace Analytical Services SOPs.

•

•

Chuck Hoov r
Quality Assurance Officer
Pace Analytical Services, Inc.
Broken Arrow, Oklahoma

Signature:

Ro re. S ter
Ir. ofQliality, Safety, Training

Pace Analytical Services, Inc.
Minneaplolis, MN 55414

Da
General Manager
Pace Analytical Services, Inc.
Lenexa, KS
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SWLO, INC./ AATS, INC.
Gamma Spectrometer Operation/Calibration

R-Series: SWL-RD-125
Rev. No.: 1.0- 05/02/01

1.0

2.0

SCOPE AND APPLICATION . . .

The purpose of this procedure is to supply a list of instructions and explanations to the method 0_
calibration and operation of the Extended Range Gennaniwn Detector (hpGe) for identification
of gamma emitting radionuclides. This procedure is in updated fonn of EPA 901.1.

METHOD SUMMARY

After sample preparation as per standard operating procedures SWL-RD-I18, 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 SWL-GA-III, "Laboratory Safety Plan."

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 AND STORAGE

5.0

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

7.0 REAGENTS

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.OO Software.

Typist kas
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The gamma spectroscopy.system is calibrated to analyze certain energies ofgamma
emitting isotopes by using known gamma emitting isotopic energies that correspond to
desired isotopes. Interpolation methods are used to detennine unknowns based on
knowns used in calibration. Each detector is calibrated first by determining a channel to
energy calibration, and then by determining detector efficiencies. In addition to the ..
above calibrations, background count information is acquired and used per detector.
These calibrations are used to determine 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.

. '~

8.0 . PROCEDURE

SWLO, INC. 1AATS, INC. ,
Gamma Spectrometer Operation/Calibration .

R-Series: SWL-RD-125
Rev. No.: 1.0- 05/02/01

Introduction8.1•

•

••

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)

8.3.1 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 appropri~te for the
samples that are being analyzed.

8.3.2 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-l09 @ 88 keV through Y
88 @ 1836 with various isotope/energies combinations between. These isotopes
will have half-lives that can be short as in the case ofCr-51 @ 320 keV (27.7
days) and as long as Cs-137 @ 662 keV (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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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 detector 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 calibration 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 F1 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 Calibr~te system and press ENTER. The
calibration parameters will be displayed. Set the following: energy calibration
units: keY, 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 lias 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 moying 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.
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8.3.14 Finally, move the highli.~ted 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.

•

f,.," I ~~~~,~i'~'~,$~::" :~;~~~

SWLO, INC. / AATS, INC. .,;"':
Gamma Spectrometer Operation/Calibration ~ "

R-Series: SWL-RD-125
-Rev. No.: 1.0- 05/02/01

.'
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8.3.17 Move the highlight to calibrate from Standard and press ENTER.

8.3.18 From the calibrate Standard menu, select Full Calibration and press ENTER.

8.3.19 The spectrum will now be automatically searched, the peaks corresponding to the
energies of the standard fitted, and the calibration data computed. Enter the
<:J.ppropriate information for each peak just as before. When completed, a revised
calibrate from Standard menu is presented with Inspect/edit calibration peaks
highlighted. Press ENTER.

8.3.20 Equations will be fitted to the calibration data. When completed, the Calibrate
system menu will reappear. The energy, FWHM or Efficiency curves may now
be displayed for review. Each will show the actual data points.

8.3.21 Use the "ESC" key to return to the Calibrate system menu. Press Quit and update
the files. Press ENTER. The prompt in the upper box will inquire about saving
this new efficiency data (Y or N). Press 'Y'.

8.3.22 Capture the efficiency file by typing in a name desired and presS ENTER. This
file will be used when analyzing future sample spectrums.

8.3.23 Follow the steps in the "Spectrum Count I Analysis" section of the SOP and count
a Background spectrum which will be used to subtract background peaks.

8.3.24 Check the calibration file by following the next section "Spectrum Analysis" and
using this new calibration file. By using the actual spectrum used in calibration
and the derived calibration formulas, will show comparisons to the known values
of the calibration spectrum.

8.3.25 This system shall be re-calibrated at least monthly for each geometry needed.

8.4 Spectrum Count I Analysis

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.
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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 F I to start count.

8.4.5 After the count have fInished, save the spectrum to fIle by pressing F7 and
entering desired file name.

•
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8.4.6 , Analyze spectrums by entering F6 to load spectrum file.

8.4.7 Enter spectrum specific infonnation by ALT-S(etup) as follows. Sample ID : ,
Sample Quantity: , Sample Units:, Time of Sample Irradiation: (This time should
remain blank ifdecay correction is not to be used), Calibration filename: (Enter
the fIlename of the calibration file for this geometry, *.cal), Efficiency filename: (
Enter the filename ofthe efficiency file for this geometry, *.eft).

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 ofparameters 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 pane
summarizes which keys can be used for editing. Use the 'FI' key to provide
infonnation 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 fonn 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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. 8.5

truncates the search to oimi a region which may contain little infonnation of
interest. -

8.4.13 When the desired parameters are present, press the Esc-key. The upper box will
~low the search to proceed with 'Y' or be aborted with 'N'. 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 the progress here can be monitored in the upper box. When completed,
a 'beep' will sound and the peaksearch 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 of20 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.

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
perfonning within 2 sigma of the know values of the calibration source, the
reason shall be detennined and corrective action conducted, with re-calibration to
follow after mitigation.

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 detennined 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 fonnula 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:

• Typist kas

A= B - C

(2.22) (E) (V)
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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.

R-Series: SWL-RD-125
Rev. No.: 1.0- 05/02101

•
V=sample volume.

2.22=conversion factor from dpm to pCi.

Use SOP SWL-RD-122, "Error Estimates and Minimum Detection 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/or Radiochemical Analyses", SWL-RD
113.

11.0 WASTE DISPOSALIPOLLUTION PREVENTION

. See Standard Operating Procedure SWL-GA-114, "Hazardous Waste Management Plan."

12.0 METHOD PERFORMANCE

Not applicable.

13.0 REFERENCES

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 Log

•
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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. I AATS. INC. .
Glassware Cleanin~,Radiochemicai Anaiyses...
ioO SCOPE AND APPLICATION

R-Serics: SWL-RD-138
Re\'. ~o.: 1.1- 08122/00

•

The purpose of this procedure is to provide a step direction for the cieaning or" glassware and
plasticware used for radiochemical analyses.

:.0 "tETHOD SUMMARY

Glassware and plasticware are tirst rinsed after use. then hand washed with "rad"
decontamination soap and soaked. After 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 before use.

3.0 HEALTH AND SAFETY

3.1 Standard safety and radiological precautions should be observed. See Standard Operating
Procedure SWL-GA-lil. "Laboratory Safety Plan". 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 and should provide the proper protection.

3.3 . 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 EQUIPMENTlAPPARATUS

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 Nitric Acid, reagent grade. (to produce nitric bath to less than 2 pH).

• 7.3
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Contrad Radioactive decontamination Soap, or equivalent.
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R-Serics: SWL.RD-138
Rev. ~o.: 1.1- 08/22/00

" .~ -'.

./ 8.0 PROCEDURE

S.l All glassware. plasticware :md laboratOry equipment that comes in contact with the
samples that are analyzed for radiochemical analyses shall be rinsed after use into
appropriate waste barreis. TIus tirst rinse is to maintain that ail hazardous wastes are
contained and not discharged into the sanitary sewer. .

8.2 .-\fter the rinsing, each item shall be thoroughly rinsed with tap water. lfthe glassware is
not going to be cleaned immediately, each piece shall be filled with tap water and set to
the si.de until further cleaning is possible. Items shall not be allowed to sit "dry" as this
conditio'n can promote contaminants to become more difficult to remove later.

8.3. Items shall be thoroughly washed with Contrad soap or equivalent. The use of brushes,
sponges and or other items is permined as long as these items themselves are maintained
contamination free arid clean.

•

8.4 All washed items shall be soaked submerged in Contrad soap solution for at least 3 hours.

8.5 Remove soaked items and rinse '.vith 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

8.8

After the nitric bath, remove items and rinse thoroughly with tap water to remove
residual acid.

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 CALCULATIONS

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.

•
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• i2.0 METHOD PERFORi\1ANCE

Not applicable.

;3.0 REFERENCES

SWLO Standard Operating Procedures. G-Series.

··14.0 DEFINITIONS

Not applicable.

15.0 ATTACHMENTS

Not applicable.

. - -.;, ..

e)
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1.1 The purpose of this procedure is to provide general guidelines for the safe handling of
radioactive 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 of this standard operating procedure is to
implement these instructions and assist employees in the safe use of radioactive materials
and radiation sources.

SWLO, INC. / M TS, INC.
Radiation Safety

..i 1.0 SCOPE AND APPLICATION

RD-Series: SWL-RD-l..n
Rev. No.. : 4..0 - 09/14/00

•

3.2

1.2 This 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 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. This may be done by wearing gloves, eye protection, and •
laboratory coat.

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

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.

7.0 REAGENTS

As stated.
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PROCEDURE

•
.... 8.0

. /

8.1 Responsibilities

'-l "•• j .• ' • :

RD-Series: SWL-RD-141
Rev. No.: 4.0 - 09114/00

•
8.2

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.

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:

•
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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.
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8.3.2

8.3.3.

The "Radiological Materials Control Area (RMCA)" is designated by placards on
the doors marking the boundaries of this "controlled area"(see attached map). •

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 sources used in ECDs for gas chromatography, Am-241
sources in smoke detectors, etc..).

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 defmed 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 come 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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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.

8.3.10.1 For the case of radioactive materials that are capable of being
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 well
ventilated hood.

8.3.10.2 Do not bring food or liquid refreshments into a laboratory.

8.3.10.3 Do not smoke when handling radioactive materials. Smoking is not
allowed in the facility.

8.3.10.4 After working with radioactive materials, wash hands thoroughly
before eating or handling uncontaminated materials.

8.3.10.5 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 detennine 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
probel 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.

8.3.10.6 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.

8.3.10.7 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 NaI rate meter and swipes taken for
gross alpha/beta to insure that the cleaning process was adequate.
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8.3.10.8 After cleanup of spills a survey and swipe test will be conducted to
determine the need for further cleaning. Record results in the "Swipe
Log". •

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 material labels 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.

8.3.10.17 Appropriate records as required by 10 CFR Parts 20 and 30, shall be
maintained by the Radiation Safety Officer.

8.3.10.16 Radioactive materials shall be labeled and posted in secure areas
where radioactive materials are stored.
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8.3.10.18 Follow the requirements for and method of performing sealed leak
tests shall be peIformed. (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 determine 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 confirm 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. Normal 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 performed for the facility
(outside the Radiological Materials Area) each three (3) months (see attached
"Swipe Location Map (Outside RMCA Area)". Swipe tests shall be performed in
the Radiological Materials Area monthly. (see attached "Swipe Location Map
(RMCA Area)". Action shall be taken on swipes indicating results greater than 9
pCi/swipe (100 cm2) -alpha, and/or 300 pCi/swipe (100 cm2)-beta. These
alphalbeta determinations shali be analyzed and performed 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. Ifrequired, 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 defmed 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 Ifradioactive contamination persists at a location, the RSO shall be notified and
the area shall be marked off and labeled to warn all employees.

8.3.16 Personnel Exposure / Individual Monitoring: •

!
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8.3.16.1 The following levels of exposure shall not be exceeded: 10 CFR
20.1201 (a)(I)(I) specifies an annual limit of the total effective dose
equivalent being equivalent 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.

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 o•
.05 rerns.

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 of40 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 1,Column 3, mixed
unknown radionuclides, ofappendix 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
radioactive materials are less than the required limits set forth.
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in 10 CFR 20.1502 "Conditions requiring individual
monitoring of external and internal occupational dose" and 10

i'CFR 20.1401 "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.

8.3.16.3 While SWLO expects not to exceed the limits set forth in 10 CFR
20.150 I and to require individual monitoring ofexternal 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 in 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.

8.3.17 Radiation Safety Training.

,I
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8.3.17.1 The basic course 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
information in printed form, oral presentation, visual demonstration,
and viewing of appropriate supplemental videos with an emphasis on
instructor / 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 perform 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 participant 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
performed by the Radiochemistry Program Manager, except for the case ofNi-63
leak testing for sources used in ECD devices. Since ECD swipe testing is covere.
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under provisions of general NRC licensing, the manufacturers instructions and
.,SOP SWL-RD-145,"ECD Swipe:resting 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:

8.3.19.1 Any small fires that involve radioactive 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 contacted
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. Ifnecessary, the RSO shall flag or mark off this area to
warn all employees that this area is under investigation until further
action is required.

8.3.19.2 The RSO shall not allow individuals to return to areas that are
suspected of containing radioactive contamination until cleaned to
levels that are qual~ed 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."

•
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9.0 CALCULATIONS

Not Applicable.

10.0 QUALITY ASSURANCE / QUALITY CONTROL

As per SOP SWL-RD-I13, "Quality Control for RadiochemicciJ. 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.
TypistLLR Page 10 of24



13.1 SWLO Standard Operating Procedures,G-series, and R-series as indicated.

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.

. !
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13.0 REFERENCES
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Rev. No.: 4.0 - 09/14/00

•
13.4 USNRC Regulatory Guide, REG. GUIDE 8.13, " InstrucFion 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

•
ALARA - As Low As Reasonably Achievable - Policy of always 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

TLD - Thermoluminescent Dosimeter

Survey - Means an evaluation of the production, use, release, disposal, and/or presence of
sources 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

14.2

14.3

14.4

14.0 DEFINITIONS

14.1

Typist: LLR

14.5

14.6

14.7

14.8

Swipe Testing - Wiping of a 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 cm2. Also referred to as wipe
testing.

Contamination - Radioactive material in a place where it is not wanted.

Handheld Probe Detectors/ 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". •
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ATTACHMENTS

15.1 Radiation Safety Training Course Content I Outline - Attachment I

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 Area) - Attachment 3

15.3.1 RMCA Floor Plan Key - Attachment 3A

15.4 SWLO Radiation Safety Training Certificate - Attachment 4

•
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15.5 Radiation Protection Program Review Checklist - Attachment 5
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Attachment 1
Radiation Safety Training Course Content I Outline •

This outline is the framework from the RSO or designee shall instruct the radiation safety training 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):

I. Nature of Radioactivity

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 of Radioactive 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 of radioactivity 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 I Volt.

h) Radiation Symbols - (emission Greek letter symbols, etc..)

B. RCidioactive Interactions

1) Alpha Radiations -

a) Shielded by 1 sheet of paper. Will only travel short 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 an 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.

•

•
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II. Radiation Detection

A) Handheld Survey Instrumentation (Fixed and Loose Contamination, etc..)

,1) Halogen Quenched pancake probe I Ratemeter

2) 1 x 1 Nal handheld Gamma Detector I Ratemeter

B) Stationary HandIFoot Survey Instrumentation I Ratemeter

C) Contamination Surveys
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/ 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 Contairunent

G) Waste Segregation, and Waste Disposal Procedures.

H) Houseclearling, (Cleanliness will be emphasized to minimize contamination.)

I) Materials having activities greater than 1 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.) •

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, 4.51 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

.I
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M) Safety requirements for storage of radioactive materials, including labeling of 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
contaminated·areas and unrestricted areas.

P) Emergency procedures. - Containment of spills, evacuation of 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.

•
SWLO, INC. / AATS, INC.
Radiation Safety

RD-Series: SWL-RD-141
. Rev. No.: 4.0 - 09/14/00

•

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 Demonstration (Radionuclide Air Monitoring Program)

2) Bioassay if necessary.

V. Waste Handling

A) Radioactive Waste Segregation (solids and liquids)

B) "Liquid Zero Effiuent 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 (10 E -3 R)

3) Exposure Rate - mRlhr

a) 1 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)

Typist LlR Page 16 of 24
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3) Dose Rate - mRAD/hr

a) I mRAD/hr is low dose rate

b) 100 mRAD/hr is high dose rate

4) Dose Equivalent - Measure ofBiological Effect

a) Unit - REM (Roentgen Equivalent Man or Mammal)

b) Typically use mrem ( IDE -3 REM)

c) Dose equivalent rate - mrem/hr

i) 1 mrem/hr is low dose equiv.alent rate

ii) 100 mrenllhr is high dose equivalent rate

5) For Most of Our Needs -- betas and photons (gammas)

1 R = 1 RAD = 1 REM, & I mRIhr = I mRAD/hr = 1mREM/hr

6) Neutrons and alphas particles are the main exceptions to 5 above.

C) Annual Occupational Dose Limits

1) Adults

a) 5 rern/yr to whole body or 50 rern/yr to any individual organ or tissue other than the eye.

b) 15 rern/yr to the lens of the eye.

c) 50 rern/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 uniformly distributed over gestation, period.

4) Dose Limits for Members of the Public.

a) .1 remlyr

b) Dose rate not to exceed 0.002 rem/hr (2 mrern/hr)

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. I AATS, INC.
Radiation Safety .'

C) Radioactive Materials Inventory

D) Records of Compliance

E) Air Monitoring Records

RD-Series: SWL-RD-141
Rev. No.: 4.0 - 09/14/00

•

•

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 I Review 1Test

Typist: LLR Page 18 of24
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Attachment 2
Facility Floor Plan

Swipe Location Map (Outside RMCA Area) •
HIGH-RES RMCA RMCA

DIOXIN PREP INSTRUMENTATION

RADIATION SWIPE LOCATIONS
Layout ofSouthwest Laboratory's 36,000 square foot
facility located in Broken Arrow, Oklahoma.

ADMINISTRATION

•
2ND FL

~<4:J

VOLATILES
& AIR LAB

@

2ND FLOOR

~ .
RMCA
SCREENING
P P

PROJECT
OFFICERS

GCGC/MS
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Location #

Attachment 2a
Facil~ty Floor Plan Swipe Key

Description .

RD-Series: SWL-RD-141
Rev. No.: 4.0 - 09114/00

•

• TypistLLR

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. Copy Machine and Counter Top
Admin.. Break Room, Counter Tops
Upstairs Conference Room, Door Handles and Table Top
Reception Desk and Door Handles
ProjectOfficer Copy Machine and Counters
Inorganic Data Area, Door Handles, desktops
Inorganic~repLab Bench Tops and Door Handles
Metals Instrumentation (AA, ICP, Furnace) Bench tops 1Computer Keyboards
Metals 1Cyanide 1Mercury Prep. Room, Bench Tops 1Door 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 B~nch tops, Computer Keyboards, Door Handles,

Hood
Break Room, Door Handles, Vending Machines, Refrig., Counter Tops
Solids Extraction Lab., Bench rops, Keyboards, Door Handles, Hoods
Liquids Extraction Laboratory, Bench Tops, Keyboards, Door Handles, Hoods
VOA Laboratory, Bench Tops
GC Laboratory, Bench Tops, Keyboards, Door Handles .
GCrMS Laboratory, Bench Tops, Keyboards, Door Handles

Page 20 of24
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Attachment 3
RMCA Floor Plan

Swipe Location Map (RMCA)

RD-Series: SWL-RD-141
Rev. No.: 4.0 - 09/14/00
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•
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Attachment 3a
RM~A Floor Plan Swipe Key

Location # Description

RD-Series: SWL-RD-141
Rev. No.: 4.0 - 09/14/00

./.-

• Typist LLR

RMCA-l Prep Room, Door Handle
RMCA-2 Prep Room, Bench Top (Sink Area)

- RMCA·3 Prep Room, Hood # 25
RMCA-4 Prep Room, Hood # 24
RMCA-5 - Prep Room, Bench to (Muffle Furnace)
RMCA-6 - Prep Room, Bench Top
RMCA-7 Prep Room, Sifting / Grinding Room, Bench Top
RMCA-8 Prep Room, Hood # 7
RMCA-9 Prep Room, Hood # 6
RMCA-I0 Prep Room, Satellite Waste Storage Barrels,
RMCA-ll Prep Room, Floor (exit steps)
RMCA-12 Prep Room, Floor (exit area)
RMCA-13 Prep Room, Floor
RMCA-14 Screening Room, Door Handles
RMCA-15 Screening Room, Login Bench Top
-RMCA-16 Screening Room, Login Bench Top
RMCA-17 Screening Room, Floor
RMCA-18 Screening Room, Floor
RMCA-19 Screening Room, TCLP Extraction Area
RMCA-20 RMCA Exit, Door Handles, GM Probes (egress frisking)
RMCA-21 RMCA Prep Lab. Door Handles
RMCA-22 Dioxin Lab, Door Handles
RMCA-23 Dioxin Lab, Floor (entrance)
RMCA-24 Dioxin Lab, Floor, Keyboards, Bench Tops
RMCA-25 Dioxin Lab, Floor, Counting Inst. Keyboards, Bench Tops
RMCA-26 RMCA Prep, Floor, Bench Top
RMCA-27 RMCA Prep
RMCA-28 RMCA Instrumentation, Keyboards, Sample Loading Racks, Floor
RMCA-29 RMCA Instrumentation, GCIMS Bench Tops, Sample Loading Racks
RMCA-30 RMCA Instrumentation, GC, GCIMS, Bench Tops, Sample Loading

Racks

Page 22 oU4
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Attachment 4
Radiation Safety Training Certi~cate

RD-Series: SWL-RD-141
Rev. No.: 4.0 - 09114/00

•II Radiation Safety Training, SWL-RD141
-SWLO Radiation Safety Training Certificate (141-ATT3.DOC)

This document is to certify 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
• _. ¥.~

- c.

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

Xl. RMCA Tour

XII. Review and Test

TRAINEE: TRAINER:

Southwest Laboratory of Oklahoma, Broken Arrow, OK

•
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RD-Series: SWL-RD-141
Rev. No.: 4.0 - 09/14/00
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Attachment 5
Radiation Protection Program Review Checklist

- Radiation Safety, SWL-RD141 .-

-RADIATION PROTECTION PROGRAM REVIEW CHECKLIST (141-ATIS.DOC)

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

Typist u.R Page 24 of24
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1. Purpose and Applicability 

The purpose of this standard operating procedure is to 
define the steps necessary to prevent contamination of 
analytical results that may result from the use of dirty 
glassware. 

This procedure is applicable to all types of glassware 
used in the laboratory. Specific washing and rinsing steps 
particular to the type of glassware and the analytical 
method that will be used are defined in section 4 of this 
SOP. 

2. Summary of Method 

Cleaning of glassware methods should be considered both 
for substances to be removed and the analysis to be 
determined. Water-soluble items for general glassware 
uses are washed with hot soapy water and rinsed with tap 
water, then distilled water. Difficult residues may 
require more . intense cleaning solutions such as 
detergents, organic solvents, acids, and dichromate • 
cleaning solutions. 

Analyst should dispose of materials properly and rinse 
glassware with tap water soon after use. Allowing residue 
to dry on glassware makes it more difficult to remove and 
may destroy the life of the vessels. 

2. Responsibility 

The analysts using the glassware are responsible for 
proper washing. Cleaning of glassware methods should be 
considered both for substances to be removed and the 
analysis to be determined. Water-soluble items for general 
glassware uses are washed with hot soapy water and rinsed 
with tap water and then de-ionized water. Difficult 
residues may require more intense cleaning solutions such 
as detergents, organic sol vents, acids, and dichromate 
cleaning solutions. 

3.1 It is the responsibility of the analyst to insure that 
all glassware being used is labeled. 

3.2 Chemicals and samples shall be disposed of properly by 
the analyst, according to its waste type - hazardous 
or non-hazardous waste. 

• 
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3.3 All persons using glassware shall rinse the vessels 
before placing them on the counter to be washed. 
Labels shall be read carefully, not only for safety 
considerations but also to make sure the glassware is 
being washed for its proper components. 

4. Procedure 
Specific cleaning techniques are outlined below for each 
type of glassware to be washed: 

4.1 Ordinary Glassware 

a. Wash with detergent (Alconox, 
Sparkleen or Citranox) and hot water 

b. Rinse with tap water 
c. Rinse with 1:1 HCI 
d. Rinse with tap water 
e. Rinse with de-ionized water three 

times 

4.2 Evaporating Dishes 

a. Scour out residue with a scroung'e 
b. Wash with (Alconox, Sparkleen or 

Citranox) and hot water 
c. Rinse three times with tap water 
d. Rinse three times with de-ionized 

water 
e. Burn out in a 180°C oven 
f. Cool in a desicator 

4.3 Biochemical Oxygen Demand Bottles 

a. Wash with detergent (Sparkleen 
Alconox, or Citranox) and hot water 

b. Rinse once with tap water 
c. Rinse with 1:1 HCI 
d. Rinse with tap water three times 
e. Rinse with de-ionized water three times 
f. Burn out in a 180°C oven 
g. Cool in a desicator 



Microseeps, Inc. 
Section: SOP-ADMIO • 
Revision: 1 

4.4 Chemical Oxygen Demand Flask 

a. Rinse once with tap water 
b. Wash with detergent (Sparkleen, 

Alconox, or Citranox) and hot water 
c. Rinse with tap water three times 
d. Rinse with de - ioni zed water three 

times 
e. 

4.5 Phenolics Flask 

a. Wash with detergent Sparkleen, 
Alconox, or Citranox) and hot water 

b. Rinse with tap water three times 
c. Rinse with 1:1 HCl 
d. Rinse with tap water. 
e. Rinse with de-ionized water three 

times 

4.6 Phosphate Flask 

4.7 

a. Rinse with tap water 
b. Wash with detergent (Ci tranox) and 

hot water 
c. Rinse with tap water three times 
d. Rinse with 1:1 HCl 
e. Rinse with de-ionized water three 

times 

Surfactants Glassware 

a. Rinse with tap water 
b. Rinse. with 1:1 HCl 
c. Rinse with tap water three times 

Date: 08/24/99 
Page: 4 of 8 

d. Rinse with deionized water three times 

4.8 Metals Glassware 

a. Wash with detergent (Citranox) and hot water 
b. Rinse with tap water three times 
c. Rinse with 1:1 HN03 

d. Rinse with de-ionized water three times 

• 

• 
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4.9 Mercury Bottles , 

4.10 

For bottles containing less than 0.01 ppm Hg: 

a. Wash with detergent (Citranox) and hot water 
b. Rinse with 1: 1 NH03 

c. Rinse with tap water 
d. Rinse with de- ionized water three 

times 

For bottles containing greater than 0.01 ppm Hg: 
a. Soak in aqua regia for 1 hour 
b. Rinse with tap water 
c. Wash with detergent (Citrranox) and hot water 
d.Rinse with 1:1 NH03 

e. Rinse with tap water 
f. Rinse with de-ionized water three times 
g~ Check the bottle for contamination prior to use for 

samples by using it to run an extra blank through 
the mercury procedure to ensure that it is non
contaminated. 

Organic Glassware 

a. Wash with detergent (Sparkleen, Alconox, or 
Citranox) and hot water 

b. Rinse with tap water three times 
c. Rinse with de-ionized water three times 
e. Rinse with acetone three times 

4.11 oil and Grease Flask 

a. Rinse with acetone 
b. Wash with detergent (Sparkleen, 

Alconox, or Citranox) and hot water 
h. Rinse with tap water three times 
i. Rinse with de-ionized water three 

times 
j. Rinse with acetone 
f. Place in 105°C oven 
g. Place in dessicator for storage 

4.12 Cyanide Flask 

a. Wash with detergent (Sparkleen, 
Citranox) and hot water 

b. Rinse with tap water three times 

Alconox, or 
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c. Rinse with 1:1 HCl 
d. Rinse with de-ionized water three times 

4.13 Hard to clean residues and General Comments 

4.13.1 More extensive cleaning procedures for hard-to
clean residues and general comments for cleaning are 
as follows: 

4.13.2 Volumetric glassware can be thoroughly cleaned 
by mixing 4 grams (g) of sodium hydroxide, 4 g of 
sodium hexametaphosphate, and 8 g of trisodium 
phosphate into a liter of water. 

4.13.3 Chromic acid solution is a powerful cleaning 
agent; however, it is extremely dangerous and should 
be handled with care. Chromic acid is made by adding 
1 liter of concentrated sulfuric acid to 35 
milliliters (ml) of saturated sodium dichromate. This 
solution is placed into the vessel to be cleaned for 
approximately 15 to 30 minutes and then poured back 
into the storage bottle. After treatment with chromic • 
acid, the glassware is then rinsed with tap water and 
then distilled water. 

4.13.4 Persistent greasy layers or spots may be 
removed with acetone or with a warm solution of sodium 
hydroxide. Removal of oil and grease from glassware 
can be achieved by adding 1 g of sodium hydroxide into 
50 ml of warm water and allowing the solution to stand 
for about 15 minutes to react. Rinse glasswa~e with 
water followed by diluted hydrochloric acid. Rinsing 
usually removes stubborn spots. Alcoholic potassium 
hydroxide is also effective in removing grease. 

4.13.5 Burets can be washed with detergents and 
rinsed with distilled water. Under no circumstances 
should burets be dried; they should only be 
conditioned with the titrant before use. As a general 
rule, solutions should not be stored in burets. 

4.13.6 Spectrophotometric cells should be kept free 
of fingerprints, smudges, and film residues. 
Detergents can be used for cleaning but do not allow 
soaking for long periods of time. Absorption cells 
can be rinsed with either nitric acid or organic 

• 
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solvents prior to use. Rinsing with acetone or 
alcohol for storage is preferred. Scratched cells 
should be replaced and taken from service. 

4.13.7 Glassware used for phosphorus analysis should 
never be washed with detergents containing phosphate 
additives, whereas glassware used for ammonia or total 
kjeldahl nitrogen should be rinsed with ammonia-free 
water. 

4.13.8 Glassware used for the determination of 
organics can be cleaned by washing with chromic acid 
for 15 minutes and rinsing with tap water and then 
distilled water. The glassware then can be dried by 
ei ther an acetone rinse for immediate use or in an 
oven prior to storage. 

--:; .. 4.13.9 When hazardous or heavily contaminated samples 
are encountered, disposable glassware may be preferred. 

4.13.10 Following any of the washing procedure 
described in this section;'the glassware should then 
be washed according to the appropriate method 
described in section 4. 

5. Quality Control 

Volumetric glassware is glassware that has been accurately 
calibrated for precise measurement of volume. The 
accuracy by which volumes of solutions are measured 
depends on the precision of the volumetric glassware. 
Volumetric glassware is calibrated "to contain" (TC) or 
"to deliver" (TD) a definite volume of liquid. TD 
volumetric pipets are routinely used in the laboratory. 
Volumetric pipet (TC) tips are held against the wall of 
the receiving vessel until flow has stopped. Do not ever 
blowout the remaining liquid left in the tip of the 
pipet. All apparatus used for delivering liquids should be 
volumetrically clean( no beading of liquids on the 
apparatus walls), this will ensure accurate volume 
dispensing. 

Analysts should dispose of materials properly and rinse 
the glassware with tap water soon after use. Allowing 
residue to dry on glassware makes it more difficult ot 
remove and may destroy the life of the vessel. 
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Final disposal of disposable containers, wastes, spent 
chemicals and chemical containing wastes are handled in 
accordance with the Microseeps Chemical Hygiene Plan and 
the' Microseeps Waste Disposal Plan. 

6. Safety 

Safety is a major concern throughout the laboratory 
environment, not only at the analytical bench, but also 
for the consideration of the dishwasher. 

Anyone providing analytical ·cleaning support shall wear a 
lab coat, safety glasses, and protective gloves before 
handling any glassware. 

7. Equipment and Reagents 

7.1 

7.2 

Equipment 
7.1.1 Sinks 
7.1.2 Scrub brushes 
7.1.3 Drying rack 

Reagents 
7.2.1 Tap water 
7.2.2 Detergents 
7.2.3 Deionized water 
7.2.4 Nitric acid (1:1) 
7.2.5 Aqua Regia (25% by volume conc. HN03 in 

concentrated HCl). To prepare Aqua Regia: 
mix 3 parts of concentrated HCLand 1 part 
of concentrated HN03 • Prepare just before 
use. 

7.2.6 Acetone 
7.2.7 Dichromate solution (chromic acid) 
7.2.8 Hydroxide solution 

8. Documentation and References 

Not Applicable 

• 
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Method AM20GAx is used to detennine the concentration of biodegradation indicator gases in 
vapor samples. Specifically, Method AM20GAx is used to detennine the dissolved 
concentration of the following gases: 

Gases 

, Carbon dioxide 
Oxygen 
Nitrogen 
Hydrogen 
Methane 
Ethane 

. Ethene 
Propane 
Propene 
n-Butane 
i-Butane 
Carbon Monoxide 

CAS Number 

124-38-9 
7782-44-7 
7727-37-9 
1333-74-0 
74-82-8 
74-84-0 
74-85-1 
74-98-6 
115-07-1 
106-97-8 
75-28-5 
630-08-0 

This method is recommended for use by, or under the supervision of; ~nalysts experienced in 
sample preparation, the operation of gas chrqr.natographs"and~inthe interpretation of 

.'_ ."l' ., .. ,' 

chromatograms.'i;-; ".. . .•. ;: 
I • ~:~'~. 

2.0 Method Summary 

The sample gas is analyzed with a gas chromatograph capable of simultaneous analysis of all of 
the target analytes from a sirygle 10 mL gas sainph!. A single injection of gas from integral, 
simultaneously filled sampleJoops is used to assure consistent injection volume. The pennanent 
gases are analyzed using a the im a I conductivity detector (TCD). The light hydrocarbons are 
analyzed using a flame ioriization detector (FID). Hydrogen is analyzed using a reduction gas 
detector (RGD) .. The data are transferred to a microcomputer, converted to digital fonnat, stored, 
and processed usillgachromatography data system. 

2.1 Definitions 

Instrument Flush: The front end of the sample loop is flushed with ultra high purity helium 
injected into the loop directly from the cylinder to remove possible interference by ambient air 
and to avoid cross contamination between samples. 

( 

Method Blank: A sample analyzed by all three detectors that consists of ultra high purity 
helium. The method blank is free from the analytes of interest 

e 

e 

e· 
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Laboratory Control Sample: A sample spiked with verified known amounts of analytes. A 
LCS is· used to assess the p~rformance of the measurement system. 

Matrix Spike and Matrix Spike Duplicate: A sample prepared 1?y adding a known 
concentration of target analyte to a specific amount of sample. Matrix spikes are used to 
determine the effect of sample matrix on a method's recovery efficiency. 

3.0 Apparatus and Materials and Operating Conditions 

3.1 Apparatus 
,.t;;' :+ 

Gas Chromatograph: The chromatograph designed and built by Microseep·s is equipped with 
multiple packed columns and multi-port valves, a TCD, a FID, a,RGp,"andmultiple sample 
loops. The FID, which is also built by Microseeps, is of a special design thata!10ws considerably 
more sensitivity than commercially available models. To increase the working· range of the 
system, there are two outputs to the flO. Thus, it is a four~Hrumel system: (l}FID low; (2) 
TCl)"; (3) RGD; and (4) FID high. As discussed in Section5.:3, each channel is calibrated 
separately. This instrument provides rapid turn-around for consecutive. analyses and a clean 
baseline for accurate, reproducible results. . .. 

3.2 Materials 

• Sample vials (Supelco, Inc, Bellefonte,'PA or equivalent) 
• Syringe: locking gas tight 

3.3 Operating Conditions 

Gas Chromatograph: 

• Sample Loop Temperature: 
• Thermal Cond~ctivity Detector Temperature: 
• Flame Ionization Detector Temperature: 
• Reduction,GasDetector Temperature: 
• Oven Temp.: 
• TCD Signal Range: 
• FID Signal Range: 
• RGD Signal Range: 
• He Carrier Gas Regulator Pressure: 
• Sample carrier flow: 
• Reference flow: 
• N2 Carrier Gas Regulator Pressure: 

ambient 
100°C 
ambient 
2800 C 
100 °C. isothermal 
1 
variable depending on concentrations 
1 
60 psig 
30 mLimin. 
30 mLimin. 
25 psig 



• Sample carrier flow: 
• Valve Air Pressure: 

3.3.1 Interferences 

25 mLimin 
60 psig. 
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The most likely source of "interference" is ambient air. Due to the relatively high concentrations 
of oxygen and nitrogen, a very small amount of air as a contaminant will dramatically affect the 
results. The analyst must take great care to ensure that air is flushed from the gas tight syringe . 
before sample preparation and that no air has entered the syringe or needle prior to injection of 
the sample into the gas chromatograph. 

. .... :., . 

Contamination by carryover can occur whenever high-level and 10w-leveFsamples are 
sequentially analyzed. An unrestricted flow (Instrument flush) of pure:carrier gas from a 10 psig 
source should be allowed to flow through each sample loop for 30 ~ec.pnds prior to each analysis. 

":~~:.: 

As required, the analyst should demonstrate the absence of carryover contamination by analysis 
of the contents of the sample loop when purged with carriergas;:~This demon~tration should be 
performed when carryover contamination is suspected (after high samples). dnihe event that 
'ghost peaks' (peaks similar to previous sample) appeanvhen:a pure caiTier'gas sample is 
analyzed (method blank), measures should be taken to eliminate the'dll;rybver contamination. 

""", ',.... ; .. 

4.0 Reagents 

• Helium (UHP Gas) 

• Nitrogen (UHP Gas) .• 

• Certified Commercial Gas Standards 

4.1 Standard Preparation frocedures. 

Calibration standards are prepared by using the procedures below: 

4.1.1 Vial Preparation 

Headspace vials used for instrument calibration standards for this method are prepared as 
follows: 

• Crimp and cap each vial, with stopper septa. 
• Evacuate each vial to vacuum below 100 millitorr. 
• Flush each vial to atmospheric pressure with the vial preparation gas. The gas used 

depends upon the detector that is being calibrated and is specified in Table 4.1 below: 

• 

• 

• 



•• 

• 

• 

Table 4-1 

I 
Vial 

Detector 
Preparation Gas 

L FID I Nitrogen ---
I TCD II Helium 

Standard Mix 
Vendor 

I Spectra 

II Scotty 
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I 

I 
i 
! 

! 

! 

II ____ ._._. __ ~~D _____ jl _____ ~~~!en __ I ___ SP_~~::~:_~ __ J 
.:~}~:::::;::;': 

4.1.1 Preparing Calibration Standards 

Instrumentation is calibrated using dilutions of custom certifiediga~:mixes. '~~fer to Table 4-2 
for the correct amounts of standard mix and vial preparati0!1gasAtrlnject intq:prepared vials.) 

• 
• 

• 

< •••• ", • 

... - ~ /.: /(:~ :<:~~~ 

Prepare the correct number of vials as specified,apQye for the detector being calibrated. 
Inject the specified amount of standard by,.e~tracting it fromth~standard mix gas cylinder 
using a gas-tight syringe and injecting it,ihioi:prepared viae':·' 
Then the specified amount of vial preparation:gas isadderl·.to the same vial. 

". ,r, .' >:" .. ~ 

The dilution factor of one is achieved by directly injecti~g:theSt~mdard gas mix from the cylinder 
into the GC.'<">:>'< Y-; .... -

FID .'. 

. Standar~.c .11:':":: Prep. 
Gas Mix ''';::1 Gas 

'1::._ 

TCD 

Standard 1\ . 
Gas Mix 

Standard 
Gas Mix 

. . i Direct inject Spectra mix 
: Direct inject mix into GC Direct inject mix into GC I into GC 

I· 21cc II 0 cc II 2Icc II Occ 11 21cc Scotty II Occ 
I:====~ 
I ;:===:=::.:;' .I-: .. · ..• ~.~.!~.(;£----.-j L __ . __ ?_(;~ .... __ ._. ___ J L _____ !'J~~_._ ... _J 1 __ !'J!!\. __ ._ .... 11._ ... _ .... ____ !'J!J'\ ______ 1 I ...... __ .!'J/_~._.j 
1:=====::::;1 4cc ~ L 4cc !LI5cc IQcc Spectra 1:=====:::;1 

L _____ Q:5c~ ____ ....! I ___ Q:?CC ___ J L __ ~~.£_(;._J I~:~~~~P.~~~_J 

4.2 Quality Control Sample Preparation 

Quality control samples are prepared as indicated below . 



4.2.1 Laboratory Control Sample (LCS) and LCS Duplicate (LCSD) 
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The LCS and LCSD are directly injected into the sample port from a second source certified 
standard gas mix. A needle is plu.mbed to the cylinder and used to inject the gas into the sample 
loop. 

4.2.2 Matrix Spike (MS) and Matrix Spike Duplicate (MSD) 

MS and MSDs are prepared when clients' request and send sufficient numbers of aliquots to 
prepare them (e.g. one 40 ml vial each for the MS and the MSD). They are prepared, one at a 
time, as follows: 

• Using a clean SOml gas-tight locking syringe, withdraw a vOlume;cif'water from the bottom 
of the sample vial. ";' 

• Withdraw 1 0 cc of the certified standard gas used for preparing the LeSs and lock the 
~~. ~ 

• Shake the syringe by hand (for use a wrist action shaker).for five minutes. 
• The equilibrated MS and/or MSD is/are now ready to be analyzed . 

. . ( 

4.2.3 Method Blank 

Method blanks are made up of ultra high purity helium injected into a vial and then into the 
instrument. 

4.3 Glassware and Storage Requirements for Reagents and Standards 

Reagents are stored at ambient room temperature and all standards are prepared shortly before 
analyses. 

5.0 Procedure 

The sample must be received and processed via Microseeps SOP for those procedures. Gas 
samples are shiPPed and received at a positive pressure, which eliminates a cross-contamination 
issue during sample shipment. They are stored at ambient temperature to avoid creating a 
pressure reduction in the samples upon cooling. Such a pressure reduction could lead to a 
drawing of atmospheric gas into the sample. A sample batch consists of twenty or fewer samples 
run during an eight-hour work shift. 

Analysts who use this method have been certified for the method by running Initial 
Demonstration of Proficiency Samples. The IDOPs are an identical set of 4 samples 
(PMOI/AM20Gax uses tap water and AM20Gax uses known standard concentrations) run 

• 

• 

• 



• 

• 

• 

.. .,.~.. .~." 
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consecutively. IDOPs are run any time there is significant change to an instrument, method, or in 
the Training procedure for training a new analyst. 

The percent relative standard deviation (%RSD) is calculated for the IDOPs by: 

(In - I . 

%RSD = xl 00%- -
S 

Where: 

% RSO = the percent relative standard deviation. 

crn-l = the standard deviation about the mean. 
S -= the mean response (XI + X2 + X3 + X4)/4 

"?(;'::" 
:}>;L "';"~~:iS~ 

The %RSD must be less than 20%. If this criterion is not met"tl1esystem is checked and the 
~ '.' ,::.~ .. .,. ;: ..•. 

IDOP samples are re-analyzed. 

5.1 Sample Preparation 

Samples that are collected using the Bubble Strip -Sampling Techl.liqu~:~:Microseeps Sampling 
Method SM9, do not require additional preparatign p~-ior to ~aly:sis:·-

'.';"'. • • -.. '. ,; :<.-: ~ .; 

Samples that are collected as waters and a;~to~be analyz~dfprdi~:solved gases (C02, N2, O2) 

must be prepared using Microseeps Standar~:OperatingP~9cedure PMOIG. 

Samples that are collected as gases;f~re}(ample froni·asMI gas surveyor from the headspace of 
a microcosm sample, need not be collected by.a Microseeps sampling method, nor do they 
require additional preparation. . 

5.2 Analysis 

5.2.1 If the sample is prepared via OGPM 01, it can be injected from the gastight syringe in 
which it is prepared by inserting the needle of the syringe through the septum on the "sample in" 
port. If the samp,le. is a calibration standard, a bubble strip sample (SM9), or a gas, the septum 
inlet to the "sample in" port ofthe GC must be removed and a luer-Iock needle receptacle is 
plumbed to the "sample in" port in place of the needle. A needle is attached to the luer-Iock 
receptacle and inserted through the septa of the calibration standard, bubble stripped sample, or 
gas sample. 

In order to initiate analysis and introduce the sample into the GC sample loop, a needle is 
attached to the entry port on the GC and inserted through the sample septum. The flow through 
the sample loop. is monitored by a flow meter connected to the sample-loop vent-port on the gas 
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chromatograph. If the loop is not properly pressurized,-this is reflected on the flow meter 
immediately. 

5.2.2 If the flow is insufficient the vial is rapidly removed. A clean, gas-tight syringe is flushed 
with He, the plunger of that syringe is completely depressed, and the needle of that syringe is 
inserted through the sample septum. The plunger of that syringe is allowed to expand 
completely. The syringe is removed from the sample and its contents are discharged into an 
appropriate receptacle. 22 ml. of nitrogen are then used to pressurize the sample vial, the 
dilution is noted, and the sample is injected onto the GC as though it were a properly over
pressurized sample. 

5.2.3 Once the flow out of the sample loop ceases (3 seconds ifDGPM'Ol)s";~sed) the sample 
loop valves are activated. ;, '.~ ," 

\" f-

5.2.4 Once the sample loop valves are activated, the ports to anlfrom the sample loop are 
flushed with ultra high purity helium injected into the loop direcdy"from thtcylinder to remove 
any interference from ambient air and to avoid cross contamination between:samples. 

"). : : .. " '- .. ~: 
'> •. .-' 

5.3 Calibration and Results 

5.3.1 The standard calibration gas should be int;6ci~ced in the same~~mner as described in 
section 5.2.1 above. Measured peak areas areccmyerted to concentrations using certified 
commercial gas standards. Dilutions are made to achieve multi":point calibration curves for each 
detector. "" , 

.';' .. 
~.' . 

5.3.2 Initial calibration is accomplished by analyzing multiple standards of appropriate 
calibration ranges. Table 5.1 specifies the approximate concentrations of calibration standards 
for each detector. " , 

Note: Due to the nature of preparing custom gas standards, the component concentration can 
fluctuate between purchased lots. This is accounted for during method/calibration development. 
These results will be used to establish a multi-point calibration curve. 

Acceptance Criteria: A linear fit to an area response versus concentration plot is formed with 
the origin forced to zero, and the calibration is accepted for use if~, the coefficient of 
determination is ~ 0.995. 

Corrective Action: If the acceptance criteria specified above is not met, the reason is 
determined and a new set of calibration standards are analyzed. 

5.3.3 An Initial Calibration Verification (lCV) standard immediately follows the initial 
calibration. The ICV is made up separately from the same stock standards used to makeup the 
ICAL. (Second source requirement in LCS) Acceptance criterion for the ICV is an instrument 
response of:s (less than or equal to) 20% (%0). 

• 

• 

• 



• 

• 

• 

~ . ',;' , 
.'~ ~:': 

Microseeps, Inc. 
SOP-AM20GAx 

Revision: 2.1 
Date: March 17,2003 

Page: 9 of 17 

Acceptance Criteria and Corrective Action: If the instrument response for the ICV standard 
varies by more than 20% (%0), the analyst will not analyze samples until either the reason is 
determined and the problem is corrected, or a new mUlti-point calibration is analyze 

Table 5.1 

COMPOUND FID-LOW FID-HIGH TCD RGD 
(ppmv) Jppmv) (%.V1 (m>mv) 

carbon dioxide - - 15,7.5,0.15 -
oxygen - - 7,3.5,0.07 v<:. -
nitrogen - - 66.5,33.3,0:6,65',:; -
hydrogen - -

~o;~~' , 100, 25, 2.5, 
0.25 

methane, 300,100,30,3 1000, 300, 100, 4.5, 225;,.0.045 .-.. -
" ~~'" '\"" 

30 "-:.; 
~ '. '~';' 

ethane 100,33.3,10,1 1000, 100,33.3, ,', 
',' 

" 
'.~ .. : .... " . - :'1"\ 

' ",' -, ' 

ethene 10 
propane 100,33, 10, 1 100, 33.3, 10 "', ~;:~ I,;,' - ," -
propene ,''; 

... :':." ~;. . 
i-butane .: ~" 

n-butane .' , ' 

5.3.4 An initial calibration blank follows'th:~;tCV. The blank is made up of the carrier gas. 
Compounds must not be detected ~b;ove.thereportinglirriits. 

Corrective Action: If the blank aoes not meet'theacceptance criterion, another blank is injected 
until the results are within theacceptimce criterion. 

" 

5.3.5 The analytes of this method are indicators. Every attempt to achieve and deliver precise 
results is made. However;itis realized that for indicator parameters measuring the range of the 
analyte concentration (i.e. is the concentration of methane gas> 1 mg/I or < 0.1 mg/I?) is the 
primary goal of employing these analyses. The calibration range is chosen to extend over the 
entire useful bio.;indicator concentration range. If the concentration of an analyte exceeds that of 
the highest calibration standard, the concentration is calculated by assuming detector response 
linearity and using an extrapolation ofthe calibration plot. 

5.3.6 The unique combination of analytes used in this method makes it impractical to find a 
second source for the calibration mix. To insure that the calibration is accurate, the first use of a 
new standard is as a CCV against a calibration prepared with the old standard. If this CCV 
passes the standard CCV criteria, the new standard is placed into routine use. This insures that as 
the original source of the master mix from which our standards are prepared is switched, 
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Microseeps checks the reported calibration of the new against the old. If the client requests a 
formalized check of the standard, a calibration check standard can be analyzed and included in 
the clients report provided thatthe request for this serVice is made prior to collection of the 
samples. 

5.4 Quality Control 

The following quality control samples shall be analyzed with each analytical batch of twenty or 
fewer samples. 

5.4.1 A Continuing Calibration Verification: The CCV is made up separately from the same 
stock standards used to make up the initial calibration. The acceptancecfiterion for the CCV is a 
percent drift of ± 20%. 

Corrective Action: If the CCV fails, the instrument shall be recalibrated, and all samples sin"ce 
the last acceptable calibration shall be reanalyzed, provided sufficient sample volume is present 
and the samples have not been compromised by exposure to air. . 

5.4.2 A Continuing Calibration Blank: A CCB follows each CCV .. The blanks are made up 
of the carrier gas. The acceptance criterion for the blank is the result must be less than the 
reporting limits for all compounds. 

Corrective Action: If the blank does not meet the acceptance criterion, another blank is injected 
until the results are within the acceptance criterion. 

5.4.3 Laboratory Control S~mple arid Laboratory Control Sample Duplicate: The LCS 
andLCSD are prepared at a mid-calibration range and comes from a source other than the 
calibration standards. The acceptance criterion is a percent recovery between 75% and 125% and 
a Relative Percent Difference of less than or equal "to 20%. 

Measured Value 
Percent Re cov ery = X I 00% 

. TrueValue 

Where: CI=LCS 
C2=LCSD 

leI- c21 
RPD = xIOO% 

CI+C2 

2 

Corrective Action: If the LCS fails, a new LCS is prepared and analyzed. If the new LCS falls 
within the acceptance criterion, analysis continues. If the new LCS fails, analysis is stopped and 
the instrument is checked with a series of standards to determine the cause. Once the cause is 
determined and the instrument repaired, calibration is conducted and analysis continues. 

• 

• 

• 



• 

• 
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5.4.4 Matrix Spike and Matrix Spike Duplicate: Matrix spikes and spike duplicates are 
analyzed for water samples only when requested by a client and sufficient sample aliquots are 
provided. Acceptance criterion is a percent recovery between 70% and 130%, and a relative 
percent difference of less than or equal to 20%. 

Corrective Action: If the matrix spike and spike duplicate fails but all the other quality control 
samples are within the acceptance criteria, a matrix interference is noted in the Case Narrative. 

5.4.5 Method Blank: A method blank is analyzed with each sample batch. The blanks are 
made up of UHP helium. The acceptance criterion for the blank is the result must be less than 
the reporting limits for all compounds. 

:'0f~~<:~. ,; 
Corrective Action: If the blank does not meet the acceptance criteriori;'another blank is injected 
until the results are within the acceptance criterion.' 0" 

5.4.6 Contingency for Handling Out of Control or Unaccep~a.tile Dat~'~ _" 
... ~.;./ ... ":: .. ;:;',';,, <.:'.;.,' 

. "'''':''' "'1:~" ," _,~, ~",': -·'i._,;· .. 

If the requirements set forth in section 5.4 are not met, the'analytical pibgram;will be terminated 
until the cause is determined and a solution is affected. AILsamples aSsociated with out of 
control quality control samples (with the exceptiol1or;~Jt;ri~ interferen~¢) must be reanalyzed 
provided another vial of sample has been provided.'by.tlle client. At'quallty control acceptance 
criteria cannot be met using the corrective acti21l:~b~ve, a detailed,ch~'ck of the analytical system 
is made. Reagents, standards, and other quality coriirol sampiesa~e re-prepared and analyzed~ If 
problems persist, sample analysis will be halted and the'Technical Director shall be contacted 
immediately to determine the cause and.implement corre~t~:v.e"action. 

;.:.: 
'.:.:;~::;:~,./ :~< ~" . 

Any data submitted with unacceptable quality contro!sample results shall be qualified in a case 
narrative. The narrative should indicate the ~)Ut ofcp,ritrol event that occurred, the corrective 
action that was taken, and any other. pertinent information to inform the client of exactly what 
occurred. ' , 

5.4.7 An experienced analyst shall examine all chromatograms. 

5.4.8 Through out analysis the gas samples are injected mechanically into the GC flow path 
utilizing a sample:loop to achieve a uniform sample size from a flow directly from the sample 
preparation syringe. The uniform sample size achieved using the sample loop assures consistent 
and accurate results. Table 5.2 (see next page) gives example data from a study performed via 
this analysis. That data can also be used for accuracy and precision estimates. 



Carbon Oxygen 
Dioxide 

REP. # (%v) (%v) 
I 0..1221 0..0.670. 
2 0..1267 0..0.690. 
3 0..120.7 0..0.657 
4 0..1193 0..0.667 
5 0..1261 0..0.70.3 
6 0..1193 0..0.665 
7 0..1227 0..0.732 

AVERAGE 0..1224 0..0.683 
KNOWN 0..150.0. 0..0.70.0. 

STD. DEV. 0..0.0.3 0..0.0.3 

'",: 

• 

Table 5.2 
Example Data for Precision and Accuracy Studies 

Nitrogen Methane Hydrogen Methane Ethane Ethylene Propane 

(%v) (%v) (PPMV) (PPMV) (PPMV) (PPMV) (PPMV) 
0..5744 0..0.4 \0 0..1118 0..2512 0..0.525 . 0..0.453 0..0.461 
0..60.20. 0..0.428 0..1122 0..260.8 0..0.518 0..0.468 0..0.521 
0..5838 0..0.446 0..1247 0..2812 ·0..0.50.9 0..0.485 0..0.529 
0..60.36 0..0.444 0..1244 0..2779 :.0.;0.549 0..0.460. 0..0.461 
0..5860. 0..0.439 0..1120. 0..2894 :.0..0.551 0..0.497 0..0.520. 
0..5861 0..0.478 0..0.943 0..2970. . 0..0.515, 0..0.467 0..0.458 
0..5748 0..0.353 0..1296 - 0.;30.53 0..0.532 ·0..0.473 0..0.485 
0..5872 0..0.428 0..1156 . 0..280.4 0..0.528 ., 0..0.472 0..0.491 
0..6649 0..0.450. o..o.999~ >0..150.0. .·0..0.50.0. 0..0.50.0. 0..0.50.0. 
0..0.12 0..0.0.4 0..0.12 .•. · 0..0.19 0:0.0.2 0..0.0.1 0..0.0.3 

• 

Propylene 

(PPMV) 
0..0.581 
0..0.465 
0..0.588 
0..0.536 
0..0.549 
0..0.542 
0..0.584 
0..0.549 
0..0.50.0. 
0..0.0.4 
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Iso-Butane N-Butane 

(PPMV) (PPMV) 
. 0..0.473 0..0.358 

0..0.439 0..0.40.7 
0..0.436 0..0.40.5 
0..0.549 0..0.476 
0..0.417 0..0.460. 
0..0.435 0..0.514 
0..0.483 0..0.535 
0..0.462 0..0.451 
0..0.50.0. 0..0.50.0. 
0..0.0.4 0..0.0.6 

• 



•• 

• 

• 
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5.4.9 The gas matrix for this analysis minimizes the opportunity for matrix effects. If the gas is 
prepared from a matrix other than that which is injected into the ac (e.g. prepared through 
headspace extraction via Microseeps SOP-PMOI), the client should request that matrix spike 
(MS) and matrix spike duplicate (MSD) analyses be conducted and should supply sufficient 
sample volume. Since matrix effects are extremely site dependent, the MS and MSD are not part 
of the regular analytical quality assurance program. 

In order to determine analytical precision, relative percent ·difference (RPD) is calculated 
between the matrix spike and matrix spike duplicate results using the following formula: 

Ic -C I 
%RPD = I 2 xlOO 

ICI ~c21 

Where: C1= Matrix Spike Result 
C2= Matrix Spike Duplicate Result 

In order to determine accuracy, percent recovery of the m~trixspike iscalculatec.l using the 
.. following formula: 

% Recovery = concentration found 
concentration added X 100 

~. ': 

5.4.10 All of the target analytes are gases;a(ro6fn tem;er~;~re so the opportunity for carry over 
is negligible. Because of the configuration ()fthe aC.usedin this analysis, any possible 
carryover would only manifest itself asaghost peak,\.yell out of the RT windows of any analytes 
and thus never misinterpreted. For these reasons,: samples that have high concentrations of 
analytes do not need to be followec! by a blank analysis. 

5.5 Capturing and Submitting Data 

5.5.1 The output of the chromatograph is directed to a microcomputer where the signal is 
converted to dig.~tal format, stored, and proce.ssed using a chromatography data system . 

. 5.5.2 Automated valve control: Digital control is provided by the microcomputer though the 
chromatography data-system software. This control provides constant start and stop times for 
directing carrier gas flow. The event times are programmed and saved using the method editor 
module of the software. 

5.5.3 Calibration records are generated in electronic and hard copy formats and stored. All 
such records will be maintained in the laboratory during the course of the project and thereafter 
as determined by the client. 
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5.5.4 The instrument produces four channels of data, and an output is gerwrated from each 
sample for each channel. Each channel is used for a distinct set of analytes, in a distinct range. 
The channel designations are listed in Table 5.3 below, as are the analytes and range specification 

··for each analyte. 

Table 5.3 

rL·.:~~~.-.--.~!P--- ...... _jl ___ . ___ ._XI!2I!CL ____ JI ___ . ____ I~~_ .. ____ __ .1 [._. _______ I!~Q_~ _______ J 
II iso-butane (low) II iso-butane (higl!LJ1 carbon dioxide I hydrogen 

11 .... _ ... _~.~.~.~!!1.~e.JI~~)_ .. _ ....... _.II ____ ._~=~.~_~!t.~._t~!g!D ___ ._j 1 ____ . ___ .. ___ .~i!!:~.g<;:.~. __ ... _______ J \ .••. ; 
,I propene (low) _.~I propene (high)" oxygen. J: 
Il __ p.£~~~~~) ___ JL_E~~_~~~gl!) _ _.JL_~~~g!!L~Ll,:, 
Ii -:;~:~~~~j[-~~:~ carbon mo:oXide, , ' 

I 11...._~~~.~'.ln~{lg~)_._J 1 ____ ._ .. _~~!h.!'l_~~_J~!_g_h) ._J ,.' .... _ ..... j 

'~' .. '." 

* If hydrogen is not a required analyte, the GC may be run without this channel activated. This 
reduces the generation of unused records and thecar;tsumption of ppwer> . 

'>.' ~. ",' . :':",,~ . 

• 

If an analyte is not detected on the most serlsiti~6c~a~nel, i{is·r,:~orded as a non-detect. That • 
channel, designated low, is used until the detector output as ieadfrom the chromatograph of the 
channel, exceeds 2V. At that point the next most sensitive detector ("mid" if available, or "high" 
otherwise) is used. If that saturates,the :'High',j<detectorjsused if available. Otherwise, the 
sample is diluted and re-analyzed. The,satUration limit, in terms of concentration, varies machine 
to machine and calibration-to-caliqraiiori/so univ~rsal c:tihoffs cannot be supplied here. The 
final choice of which channel to use\vhen reporting results is up to the experienced analyst and 
depends upon the sample response,· the calibration, and the history of the instrument. 

5.5.5 This analysis prociuces·concentration of the analyzed gas in PPMV or % V. If the sample 
was collected via the bubble-strip method (Microseeps SOP SM9) or prepared through static 
headspace ·preparation (M:icroseeps SOP DGPM 01), the gas phase concentrations can be used to 
specify sample water concentrations via the calculations presented in those Standard Operating 
Procedures.:> . 

6.0 Secondary Data Review 

All analytical data must undergo a minimum of a two-tiered review. The analyst first reviews the 
data for completeness and accuracy. The data is then submitted to the Group Lead Analyst for 
final review and the data is entered into the LIMS. Once approved at this level, the data is 
released as a final report. 

• 



• 

• 

• 
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The repor:ting limits for this analysis are listed in table 7.1 below. The method detection limits 
. for this procedure must be determined by conducting annual MDL Studies. Those MOLs must· 
.be less thari the reporting limits specified below. MDL studies are also performed when there is 
reason to suspect that method sensitivity has changed. MOLs are determined by analyzing seven 
al iquots of a known standard (estimated to be 3 to 5 times the 10\Vest concentration that can be 
seen above noise level) through the procedure, and calculating the mean and standard deviation. 
Once the seven aliquots are nin the. results are given to the Quality Systems Coordinator. The 
MOL studies are kept on file in the Quality Systems Office. 

7.2 

Reporting Limits 
Table 7.1 

':;'';"'. 

II ~arameter J Reporting Limtll Units! .•.. 

ils~!J?.~~ I?)<?~}.d~.JI O.Q~··_ JI %v .. ~; ;, '::' ... 

!I~gen II 0.02' II %V"'I 

!~g~~. __ "_JI O.~~····· .. ~~ __ ~ 
11!:!.y.~E~gt!.~ ...... __ .J Lg~g~ __ :~_~._~_':_"____J L.p.p.J"llY. J 
II Methane 11:0,06 . ~LE~ 

I L E._t~'.l.~e _.__ c:iJ Lg~ Qt. .. __ -':-___ .~_._J Lpp.!llY.J 

II. Ethe"I!~. _.,-~LQjj:;<':::. Jt PEmy j 
It Pr~pane . ~I 0.01 II ppm v i 
11.~E~p..~.l!e... __ . __ ._J L.Q: QL:._ .... .. _ ..... _ .. ! LpP..!!l.Y . .J 
ILI!:-Eutane JI·o.ol JI.PP.!llV J 
I!i;;butane __ 11 0.02 ILp~ 

Conversion Factors 

This procedure is used to measure the volume concentration of the analytes in a gas. Two 
methods are used to extract that gas from the groundwater. The conversion factors that are used 
to convert the concentration of the analytes in the water from the concentration of the analytes as 
they are measured using this method, are specific to the collection or preparation method and can 
be found in either SOP-SM9 or SOP-OGPM 01. 

'. 
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Gloves, proper eye protection, and a laboratory coat shall be worn when handling samples and 
standards. The major hazard in this laboratory area is stick from needles. All needles must be 
capped when not in use and when moving about the laboratory. The proper way of capping a 
needle is to place the cap on the laboratory bench and direct the needle into the cap. A needle is 
never to be directed into a cap while the cap is being held. 

All compressed gases are to be moved using a dolly made for transporting'gases and shall be 
chained in place when in the laboratory. The chain shall be tightened suffici~ntly to keep the 
cylinder upright if jostled... 

';.: . 

9.0 Laboratory Waste . '-.::. 
'~.: ' 

Samples are kept for 30 days following analysis. There isnbhaiardous w~st~'generated during 
this analytical process. The analysts dispose of the saITlple,yials in the;general laboratory trash 
according to Microseeps Standard Operation Procedure for' Waste ~isposal (SOP-ADM 14). 

9.1 Waste Minimization 

Where possible, Microseeps takes steps to minimize the "amo'Jnrofwaste generated in the 
laboratory by using substitution, where possible, and goodcheinical handling procedures. For 
specific information on waste minimization consult SOP-ADM 14. 

'. . 
::.',1".' 
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Method PMOIG is used to prepare a chemically equilibrated gas-phase (i.e. vapor) headspace 
. above a fixed volume of aqueous sample. The composition of that headspace can then be 

analyzed by Microseeps' AM20GAX and die results can be used to calculate the concentration of 
gases in the sample water. Conceptually, this method can be used for any substance that can be 
detected in the gas phase, but practical considerations of sensitivity, vapor pressure and air/water 
partitioning limit the technique. Method DGPM 01 is used for the following gases: 

Gases CAS Number 

Carbon dioxide 124-38-9 
Oxygen 7782-44-7 
Nitrogen 7727-37-9 
Methane 74-82-8 
Ethane 74-84-0 
Ethene 74-85-1 
Propane 74-98-6 . r. 

Propene 115-07~1 

n-Butane 106-97-'8 
i-Butane 75-28-5 

This method is recommended for use by, or under the supervision of, analysts experienced in 
sample preparation, the operation of gas chromatographs,and in the interpretation of 
chromatograms. 

2.0 Method Summary 

A water sample is transferred from a 40 mL vial into a gas-tight syringe and an analyte-free; 
inert gas is used to create headspace above that water. At equilibrium, the headspace should 
contain each of the analytes in proportion to the air/water-partitioning coefficient of the analyte. 
Agitation of the syringe accelerates the onset of equilibrium. Following that agitation, the 
equilibrated sample is ready for analysis (e.g. by method AM20GAX) or storage. 

3.0 Apparatus, Materials and Operating Conditions 

3.1 Apparatus 

• Sample vials (Supelco, Inc, Bellefonte, PA or equivalent). 
• Syringe: locking gas tight 
• Luer lock valve 

• 

• 

• 



• 

• 

• 

. ~' -'.: i 'f I .,. • 

3.2 Materials 

• Ultra-pure Helium supply. 

3.3 Operating Conditions 

The following situations are cases where sample "interference" could occur. 

3.3.1 Ambient Air 
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The most likely source of "interference" is ambient air. Due to the relatively high concentrations 
of oxygen and nitrogen, a very small amount of air as a contaminant will seriously affect the 
results. The analyst must take great care to ensure that air is flushed from the gas tight syringe 
before sample preparation and that no air has entered the syringe or needle prior to injection of 
the sample into the gas chromatograph. 

3.3.2 Equipment not supplied by Microseeps .... , 

Upon occasion a sample will be collected in a viill.thatwas not supplieq,py'Mieroseeps. In such 
cases, the needle on the gas-tight syringe sometimes'gouges the sep¥h0fthl!s~Inple vial, rather 
then simply tearing it. This gouged out portion may occlude the needle imd.:frustrate further use 
of it. As such, the gas-tight syringe should be fit with the watetcdllectibn needle before the 
plunger is inserted into it a~d depressed. ", "~::" . 

3.3.3 Cross Contamination-

The gases that are the analytes are extremely~volatiie. Carryover is generally not a problem. 
However, agents, such as surfactants, may'bep~esent in some samples and those agents can alter 
the partitioning coefficient and even present some chance of carryover. All syringes and re
useable needles should be cleaned thoroughly between sample preparations. 

4.0 Reagents 

Not Applicable 

5.0 Procedure 

The sample must be received and processed via Microseeps SOP for those procedures. Samples 
ar~ stored in a refrigerator at 4 °C and allowed to equilibrate to room temperature prior to sample 
preparation. 
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1. Using a clean 50ml gas-tight locking syringe, withdraw a volwne of water from the bottom 
of the sample vial. 

2. Withdraw a volwne of an inert gas from a reservoir and lock the syringe. 

3. Shake the syringe by hand (or use a wrist action shaker) for five minutes. 

4. The equilibrated sample is now ready to be analyzed or injected into a vial for storage for 
analysis at a later date. 

5.2 Calibration and Results 

Not Applicable. 

5.3 Sample Analysis 
", .' 

Not Applicable. 

5.4 Quality Control 

• 

Most of the quality control sample analyses that are "typical"· of EPA methods, are not applicable • 
to this analytical method due to the target analytesbeing naturally occurring substances in water. 
The most likely result of any analytical error is compromising the sample through exposure to 
ambient air. Since two of the analytes (nitrogen and oxygen) make up nearly 80% and 20% 
respectively, of the air all around us, iLis>virtmilly impossible to generate a truly inert "prep-
blank". The best way to detect procedliral·errof:is through careful review of all analytical results,. 
insuring that the oxygen and nitrogen concentration, and their ratio, truly reflects groundwater 
geochemistry. The concentration of nitrogen is typically between 10 and 20 mg/l, but the 
oxygen concentration can be much lower. In anoxic waters the nitrogen/oxygen ratio is typically 
above five. Ratios below this suggest significant sample contamination. A reanalysis should be 
performed to insure that the source of the contamination was not simple unsystematic error in the 
preparation. 

5.4.1 Matrix Spikes/Matrix Spike Duplicates 

To insure that there are no matrix effects in a client's samples and to produce client specific 
accuracy and precision data, clients should request matrix spike (MS) and matrix spike duplicate 
(MSD) analyses during the bottle order process, collect those samples while on site, and submit 
them as separate samples on the chain of custody to the laboratory. These analyses involve the 

I 

analysis of an analyte-fortified client sample. The recovery efficiency of that fortification can 
reveal matrix effects, and the reproducibility of the result of the analysis of the fortified sample 
reveals client sample-specific precision information. Since matrix effects are extremely site 
dependent, the MS and MSD are not part of the batchanalytical quality assurance program. • 



• 

• 

• 

./ .' 

5.5 Capturing and Submitting Data 

Not Applicable. 

6.0 Secondary Data Review 

Not Applicable. 

7.0 Reporting Limits 

Reporting limits for this method are 'specified below in Table 7.1. 

Table 7.0 
Reporting Limit~ 

....... .. 
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I.A!l:~I.Y!~ ......... _ .... . .... ... ... ...... J L.... .... ~~l!~!!~l!g~}~it._ ..... .l I..... .•. '. .J~~.~!~r:.!!I!.~!~ ... __. __ ... .J 
. 1_~~~~!!~!Sl~!~~_._._ ... _. __ .. ~._._ .. J L __ ._ .. _~:..._ ..... _~ _ _.:.9..:. 6_ .. _. ____ ~j L ......... _~ .. _ ....... r.!l.~ .... _._. __ J 
·1 Oxygen .. JLm 0.15 _ IL _ mg/L ~ 

I .... ~.i.!~~.g~~ ........ _.. . ....... mm ......... : ......................•............ 11 ....... _ .................................. _q:~ ...... ~ .. ,:.-....... ~: .. ~:.. : .... 11. ....... .. ................................ ~g!J:' .................................. _1 
L~~.~~~ __ . ____ ._ .. _. ___ .. _._.:JL_ .. . 0.015 .. _____ ..II _ ..... _ ... _ ... ~g!.!::_ .. ___ ._~ 
I Ethane . . -.J L. '5 II n.g{L _ I 
L~!.h~!1.~........._. ...... ..... . .............. 1 L......_.~: ..... _.LJ...._ ................. .1 I............................. ng/~ ........ . ........... ...1 

I~~gp~!!.~._...... ..... ..... .......1 1 .. _.. .... :_ .. : _.~~ .. ??..... "'.. J I.......... . ...... t.J:g!I.:.................1 
1~~~p~~ .. _ .. _ ... _. __ ._._ ..... _ ...... _.JI .... _·._~ ... __ .JJ __ .. _. ___ JL __ !!gL!:: ... _ ... __ . __ ~ 
I i-butane II 25 II ng/L I 
[n-butane II 25 ~I ng/L .J 

7.1 Calculations 

The headspace prepared through this procedure can be analyzed to give the vapor, or gas phase 
concentration of the analytes. That concentration can then be used to calculate the concentration 
of the analytes in the original water samples. This is done by multiplying the gas phase (vapor 
units) concentrations by the units specified in Table 7.1 below. 
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Il_~_I!!ll~'~_':' ___ 'h _____ • ______ J L_ .. _ .. _y~P~!~~}~~ _____ .J L __________ .!!~~o.£ _____ J L.__PI!!!S .___ __ J 
IL~~iQ~~--.-JI. % byvolume~1 21.3. "11 mglL--.--J 

II Oxygen -.JI % by volume II 4.85 il mg/L 

!t_~i!~~gt::_~ _______________ .. .. _II. ______ ... _~~~Y .. ~?~~ ______ l [ _________ .~Q~_ .. _________ ll_ ___._!!l~ _________ J 
!I...M.~~ _____ -_· jL ______ EP.P~ ___ __=:JL _____ .Q~_· __ JI _Jl~ 

II Ethane !L Epmv II 472 II ng/L 

II E:~hene . __ II Pl?mv I[ 525 II ng/~ 

11_~E?P~r.t.~ __ ._._ _ .... __ .. _ .... ___ ._ . __ ... J L__hmm_._ .. PP~v_ _ _____ . __ J L ___________ ._ .. _~?} __________ . __ .J 1_ ....... __ .' _~~ _______ .. ____ J 
11'1 Pr:.<?Eer.t..~ ______________ !1. _ pflmv -.JI 782 .--JI ___ .~~ _______ J 
II i-butane j ppmv II m,. 854 Ie ng/L ! 
!!i:butane JI ppmv o=JL " 865 --.JI ng/L I 

.~. . 

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

8.0 Safety 
.. :,:- .... 

The primary concern with this preparation methodjs the 11:se()fsh#ps. Needles should always 
be capped when not in use. The proper method for~apping.aileedle is to insert the needle into 
the cap while the cap is lying onthe bench top: Never attempt to cap a needle by holding the 
cap. 

The other safety concern is handling c9mpressed gas cylinders, Cylinders should always be 
stored upright and chained in plact:!.Cylinders should only be moved using a dolly designed for 
cylinder transport. Safety glassessha:llbe worn in the laboratory at all times. Consult 
Microseeps Chemical HygitmePlanfor more specific information on laboratory safety. 

9.0 Waste 

Samples are kept for 30 days following analysis. There is no hazardous waste generated during 
the analytical process. The analysts dispose of the sample vials in the general laboratory trash. 

10.0 References 
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- .. ~ 

Method AM21 is used to detenrune the concentration of selected "volatile fatty acids" (VF As) in 
water samples. This method is recommended for use by, or under the supervision of, analysts 
experienced in sample preparation, the operation of gas chromatographs and in the interpretation 
of chromatograms. 

1.1 . Analyte List 

Specifically, Method AM21 is used to determine the dissolved concentration of~ef<?1l6wilig: 
anions. In aqueous solutions at low pHs «4) these anions readily form the corresJlonding·acids. 
!he names of the acids are given in parentheses. . 

• 
• 
• 
• 
• 
• 

Acetate (Acetic acid) 
Propionate (Propionic acid) 
Butyrate (Butyric acid) 
Lactate (Lactic acid) 
Pyruvate (Pyruvic acid) 
Hydroxyisobutyrate (Hydroxisobutyricacid) 

1.2 Matrix 

This method is applicable to samples submitted from· groundwater. 

2.0 Method Summary 

-.:' ~. 

Analysis of VF As in a watersampleis accomplished by an addition of a chromatography aid to 
the samples followed by direct injection of an aqueous sample into a gas chromatograph (GC) 
that is equipped with a flame ionization detector (FID). The data are transferred to a 
microcomputer, converted to digital format, stored, and processed using a chromatography data 
system. 

2.1 Definitions 

Not applicable 

2.2 Method Limitations 

Contamination by carryover can occur whenever high-level and low-level samples are 
sequentially analyzed. The analyst should demonstrate the absence of carryover contamination 
by analysis of blank water to which the chromatography aid had been added. This demonstration 
should be performed prior to the analysis of a sample set and when carryover contamination is 
suspected (after high samples). In the event that "ghost peaks" (peaks similar to previous 

• 

• 

• 
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sample) appear when a properly prepared water blank: is analyzed, measures should be taken to 
eliminate the carryover contamination. 
Extra peaks in a chromatogram can be actual peaks from a previous run. Contamination from 
late eluting peaks can occur when the time between successive injections is too short. The analyst 
should be certain that all peaks have eluted from the previous -analysis prior to analyzing any 
sample or standard. If samples or standard chromatograms contain suspected "extra: peaks" the 
sample should be analyzed again after a clean baseline is established. . 

3.0 Apparatus, Materials, and Operating Conditions 

3.1 

3.2 

3.3 

Apparatus 

• Gas Chromatograph: 
• Autosampler: 
• Injector: 
• Detector: 
• Column: 
• Quantification Software: 

Materials 

Varian 3400. 
Varian 8100. 
Straight flash. .~. , 
Flame Ionization Detectoi:'t~. 

,--. '"'~. "" 

Proprietary .. ;,.; --\~, -

EZ ChrQrne. 

• Appropriate standards and reagents. 
• Gas tight syringe. .' 

:::X:" 
• Volumetric glassware. 

Operating Conditions .. 

• Packed Column Tetp.peratUre: 
• Injector and FIDTemperature: 
• Carrier Gas: 

175°C. 
210°C. 
Nitrogen @ 40 mlImin. 

4.0 Reagents 

All reagents are purchased as laboratory grade chemicals. Purchased standards are received with 
Certificates of Analyses. Standards are labeled and documented in accordance with Microseeps 
Standard Operating Procedure for Standards and Reference Materials SOP-ADM 15. 

4.1 Standard Preparation Procedures 

4.1.1 Calibration standards are prepared through serial dilution of a mix of the VF As. 
Standards are prepared at concentrations of 500, 250, 100, 25,- 5, and 1 mg/I. 
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4.1.2- All standards and blanks are dosed with a chromatography aid priorJo analysis. 

4.2 Glassware and Storage Requirements for .Reagents and Standards 

Reagents can be stored for six months in a glass container~ Reagents shall be refrigerated to 4°C ... 

5.0 Procedure 

The following lists the specifics for sample receipt. 

Sample Container Type: 
Holding Time: 
Preservation: 
Volume: 
Storage Requirements: 

Standard 40 rn1 VOA vial 
21 days 
None 
Two 40 mL vials full with zeroheadspace.,: 
Ship and store at 4°C±2~;-· " 

. Initial Demonstration of Proficiency 

.... ,.;: 

• 

Before this analysis can be routinely performed·(i.e~immediately after any analyst, equipment or 
equipment location change) an initial· demonstration 6.[proficiency must be performed. This is • 
done by analyzing four duplicate sainples?ofa'rnid:-di.nge standard. For each analyte the percent 
relative standard deviation (% RSD) is cakulated by: 

~"'. '.; ~ ".~ . .::":.; 

Where: 
% RSD = is the. percent relative standard deviation of the response 
S = is the mean response (Xl+X2+X3+X4)/4 

The % RSD must be less than 20% for each analyte. If this criterion is not met, the system is 
checked and those analytes are to be re-analyzed. If any of those compounds fail the criteria, the 
system should be re-checked and the initial demonstration of proficiency repeated. 

• 



• 

• 

• 

5.1 Sample Preparation 

Addition of Chromatography aid:' proprietary 

5.2 Calibration 
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5.2.1 Calibration standards with concentrations of 0, 1,5,25, 100,250, and 500 mgiL are used 
for the initial calibration. ';,~;. 

5.2.2 A 1 J..lI aliquot of each calibration standard and the blank are placed in th~aut~~~~~ler~ 

Acceptance Criteria: Initial calibration curves meet linearity requirements'by:hav!ng;a\ 
calculated %RSD equal to or less than 30 and a coefficient of determinatiori 'greater. 'than or equal 
to 0.995'::·\:r.'~i'~' ·~~.r· 

~~~:~-: .. :. ~;' . 

5.2.3 A second source standard, that has all acids present aJ., ~,()~c:entratl0ns near the middle of 
the calibration curve, is analyzed after each calibrat~oIi):,;;;: .. ' \, "":. 

,t~~~~:\. '<f ~ " \. 

Acceptance Criteria: The second source calibration\T~rifi~~tionAlUst measure each analyte 
within 75-125 % recovery for the calibration to.~.consi'der~p.valid. 

J, .~<:> ;:: . 
5.2.4 Continuing calibration verificati()nsiarean(ilyzed after every twenty samples or once per 
batch, whichever is more frequent.' Continuing calihrntion verifications must have a calculated 
percent difference less than or equal t020%; . <%L· 

5.2.5 If the above acceptancec'riteria canri~t be met, the analyst should attempt to recalibrate 
the instrument. If the acceptanc~criteria still cannot be met, the Lead Analyst shall be notified' 
immediately. 

5.3 Sample Analysis 

A sample batch consists of 20 samples or fewer analyzed at a given time.' The following 
procedure is followed for sample analysis. 

5.3.1 The sample is briefly uncapped (when dissolved in water the acids are minimally volatile) 
and a standard portion of the chromatography aid is added, as a solid, to the 40 ml viaL 

5.3.2 A few drops of sample are displaced by the addition of the chromatography aid. 

5.3.3 The cap is replaced and the vial is shaken. 

5.3.4 The vial is loaded into the autosampler with the standards in the sequence specified in the 
data acquisition system . 
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5.4.1 Quality Control Sample Frequency: Laboratory Control Sample, Matrix spikes (MS), 
matrix spike duplicates (MSD), continuing calibration verifications (CCV) and instrument blanks 
are analyzed every 20 samples or a minimum of once per analytical batch. 

In the event that sample volume does not permit an MSIMSD, an LCS and LCS duplic~~e are 
analyzed using the same criteria as for the MSIMSD.c; , 

1;·:;~::~,',.":,, ;~" . .. :.;_ ..... ::,. ";.-. 

5.4.2 Blank Acceptance Criteria: Instrument blanks may not have any analytespres'ent above 
, the reporting limits specified in Table 7.0""0 

i:··· ....... 

Corrective Action: If this criterion is not met, inspect all glassware, 'etc, an~ 'then prepare and 
analyze another blank. Blanks should be run until this criterion is'mk"Jfthree"blanks are 
analyzed in succession and this criterion is still not met, the ~~poratory:director shall be notified. 

5.4.3 Matrix Spike and Matrix Spike Duplicate Acceptance Criteria: Experience has shown 
that poor matrix spike and matrix spike duplicate results_ most-often are attributed to matrix 
interferences. As such, there are no criteria for these amilyses:' The results are reported to the 
customer and percent recoveries outside the 70% - 1-30% range arid percent differences greater 
than 20% are noted in a case narrative." ""," 

5.4.4 Laboratory Control Sample Criteria:'p'ercent recoveries of between 70% and 130%. 

5.4.4 Calibration records are generated: arid stored. All current QAlQC records will be 
maintained in the laboratory during the course of the project and thereafter as determined by the 
customer up to a maximum of five years. At the end of each year, all calibration records are 
stored in the Records Storage Area. 

5.5 Capturing and Submitting Data 

Measured peak areas are converted to concentrations using known values from known standards. ' 
Using a compilation of the standard concentration vs. the response area, a linear, least-squares 
correlation is performed. The blank is included in the fit and the fitting routine does not force a 
zero intercept. 

6.0 Secondary Data Review 

All analytical data must undergo a two-tier review. The data must be reviewed for completeness 
and accuracy by the analyst and must be checked by the Laboratory Director or his designee 
before the data can be released as fmal data. 

• 

• 

• 
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• 

• 
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.. The analyst is responsible for ensuring that all calibrations, calibration checks, matrix spikes, 
matrix spike duplicates,' duplicates, laboratory coritrol samples, and blanks are within the 
specifications outlined in this SOP. 

Analyst Review. As a data package is generated, the analyst is responsible for the following: 

• 

• 

• 

6.1 

Verifying that all data keyed or imported into a tabular report format matches the raw data 
report. This includes the result for each parameter along with any manipulations:for 
dilution or non-standard aliquot used. . ., 
Verifying that all QAlQC data matches the raw data reports and that it meets; the 
acceptance criteria. 
Initialing the report forms to indicate the analyst review is complete~ 

~ .',', '.~:. 

-.. '''.<.;~;.- ;:'~<~.: ~ '" 
<.:~>~.~ ~.: 

Peer Review 

Because the amount of this type of data generated by Micros~~ps'.currentlywarrants only one 
certified analyst, a peer review is not conducted on this:data.~,' 0" 

.. 
" . 

6.2 Laboratory Director Review 

Once the analyst has completed his review and t~'qUiFed coiT~ctlons are made, preliminary fax 
results may be provided atthe request of the ·customer;.·.but final results are not to be delivered 
until the lab director or his designee perforIllsthe second tier review. 

The Laboratory Director reviews l()%or'alliaboratory data and calculations. This review 
includes sample results, qualityc~ntrol acceptance limits, and a review of the level of quality 
control required for the project. 

The LaboratoryDirector's re~ie\V' consists of the following: 

• 
• 

• 
• 
• 
• 

6.3 

Spot-,checking·lO%of any calculations performed. 
Checkirig that detection/reporting limits are consistent with the method and any 
modifications required due to dilutions. 
Checking the data for consistency with past analyses and/or expected results. 
Verifying QAlQC data for accuracy and compliance with acceptance criteria. 
Review invoice to ensure that all costs are according to quoted prices. 
Initial the report form to indicate that fmal review is complete and data is ready for 
delivery to the customer. 

Performance Evaluation Studies 

Performance evaluation studies are not conducted on this method because they are not available 
from a reputable manufacturer of analytical standards . 
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MDL studies are perfonned annually on all analytical methods. The studies are undertaken more 
frequently if a situation warrants. Reporting limits are always higher than the MDLs. 

8.0 Safety 

Table 7.0 
Reporting Levels 

f[~id·-_J Reporting Level ~m_g/r) _I 

!L~~_II 25 ~ 
II m~~~_~__ J L_ .. _____. ___ ... .!.Q __ ._____. ___ .. __ .l 
t~~~!i£_il:=======:::::::::;:; 
ilJ2.<?~~11 ~.::;~I>· 
! L.~.t.I~~._mmmll_m .... m.m.mm .. _. . __ ':::c __ :__J 

.... 

;-... .'.',' 

",,,.' 

Safety glasses are required in all laboratory areas: For other safety concerns, consult Microseeps' 

• 

Chemical Hygiene Plan. Material Safety Dat(i Sheets for all compounds used in this procedure • 
are available in Microseeps' Conference Roorrt ... 

9.0 Waste 

All sample waste and laboratory-generated waste shall be treated, handled, and disposed in 
accordance with Microseeps'Standard Operating Procedure for Waste Disposal. 

9.1 Waste Minimization 
.' --.... 

See Microseeps'Standard Operating Procedure for Waste Disposal for Waste Minimization for 
this procedure if it is applicable. 

10.0 References 

u.S. Environmental Protection Agency, 1986. Test Methods for Evaluating Solid Waste, 
Methods 8000 and 8015, SW-846, 3rd ed., Office of Solid Waste and Emergency Response, 
Washington, DC. 

• 
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• 

• 

. Microseeps, -Incorporated 

Date: ?-?CJ;$ , 

Microseeps, Incorporated 
Section: SOP-SM 9 

Revision: 1.2 
Date: September 5, 2002 

Page 1 ofll 



1.0 Purpose and Application 

Microseeps, Incorporated 
Section: SOP-SM 9 

Revision: 1.2 
Dilte: September 5, 2002 

Page 2 of 10 

Method SM9 is used to sample groundwater for dissolved gases by preparing and collecting a gas 
sample that has concentrations of gases in equilibrium with the concentration of the gases 
dissolved in the sampled groundwater. The concentration of each of those gases in the gas 
sample can then be measured and, using those gas phase concentrations, the concentrations of the 
dissolved gases in the sampled groundwater can be calculated. Sampling in this fashion both 
pre-concentrate's the dissolved gasses and fixes their concentrations by removing them from the 
biologically active groundwater matrix. Specifically, Method SM9 is used to sample for the 
following dissolved gasses: 

Dissolved Gas 

Carbon dioxide 
Oxygen 
Nitrogen 
Hydrogen 
Methane 
Ethane 
Ethene 
Propane 
Propene 
n-Butane 
i-Butane 

. CAS Number 

124-38-9 
7782-44-7 
7727-37-9 
1333-74-0 
74-82-8 
74-8410. 
74.,85- i>~. , 
74.,98:..6\.;:,.t; 
IJ5~07~1" 

)06~97~8 
75~28-5 

.... ~: ~. 

This method is recommendedfor.use by, oi.llride~:fh~··~~'~ervision of, sample technicians 
experienced in sample collection of both ~~t~r~rid;,gas samples. 

',' ':' ~j' 

2.0 Summary of Method 
.. ... 

':' ", ... 

The collection of the gas sa~plethat ~~~'~oncentrations of dissolved gases in equilibrium with 
the concentration of those. gases in the sampled groundwater, or the bubble strip gas sample, can 
be accomplished through ope of-two methods. The first is through a method described by 
Chapelle et. al. in the paper "Practical Considerations for Measuring Hydrogen Concentrations in 
Groundwater". The second is through a similar method developed at Microseeps and detailed in 
the instructions for the Microseeps Gas Stripping Cell. 

In either method, the fundamentals are the same: a glass container, whose entire volume is in the 
flow-path of the groundwater, is continuously filled. Once the container is filled, a small volume 
of a seed gas is injected into the container and the groundwater is circulated past that gas until the 
analytes have come into equilibration between the gas and the groundwater. The gas is then 
removed with a syringe, stored in a 22 mL vial that has previously been filled with 1 atmosphere 
of pure nitrogen, and sent to the laboratory for analysis. 

• 

• 

• 



• 

• 

• 

3.0 Interferences 
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3.1 The most likely source of "interference" is ambient air. Due to the relatively high 
concentrations of oxygen and nitrogen, a very small amount of air as a contaminant will 
dramatically skew the results. The sampler must take great care to ensure that air is flushed from 
the gas tight syringe before removing the sample from the bubble strip container and that no air 
has entered the syringe or needle prior to injection of the sample into the storage vial. 

3.2 Dissolved hydrogen concentrations are very sensitive to a number of interferences: 

• 

• 

• 

4.0 

• 
• 

• 

• 

• 

Dissolved hydrogen should only be sampled from wells that have been established for a 
minimum of three months prior to sampling. 
Dissolved hydrogen should only be sampled from wells that are constructed of PVC or 
stainless steel. fj~:\. 't;t. 
Submersible pumps that use any type of electric currcl1t,below the watenl~Verin:ay 

"N II ~". .. '... . .' . ~ "i'·. 

generate molecular hydrogen and should not \bemse!:l'0~Siinilarly, me~WC:'liIie-s used for 
~.;::../I' ":~. '. ~'~.~ .. ,". "'\' ".' 

suspending submersible pumps may generat~,m9Iec.1,1Hlr hydrogenAn<i;.should not be 
used. Direct driven submersible pumps tha~~e.::~~pended bya:nO'n~~fectrically 
conductive material may be used.p'; ~~\Y' .' .,f:<~~\'\: :: 

\~rO' ~~: ~ t~,~t~· 

Apparatus and Materials \,;':':i.::, .. " .. ,:, .. ~.:~f, .. :.»L':'\"""""":~'·'.".~.'.l~.,,",: ... ~.':~~.v .. ,,~.:.'<::.( 
. :~*~:~" .. :~ r.~ _:4:3>/ - ~.:;>. ~ ~ '.- ~ 

Sample vials (Supelc<>.,.IncfBeU~foy{te, PA or.eq~italerit).' . 
Peristaltic pump (Ge:ot~ch'Serie~:II or equivai~nn. 'At low depths, a Bennet submersible 
pump may be used. \:i!:,~.:/·:" Z'" ':;,'?;" !:~':~;':;;:i? 
250 mL glass gas sampling bulb (Supeleo, 'Inc! Bellefonte, PA, or equivalent) or 
Microseeps Gas Stripping Cell. ;1<"4t:~:~~~.\: :':s· 
Gas-tight Syringe, 23 gauge J?e~4Ies;.'-lI}'d stopcock, allluer-Iock (or equivalent) and all 
warmed to at least 20 C bef~fe:~~~l~ '. . 
Tubing that prevents diffusi()n~'()fanalytes (HDPE hard tubing or Cole-Parmer C-Flex™ 
soft tubing) I;, ,~~, "',> ,-

5.0 Sample Preparatihil ana Analysis 

The sample preparation and analysis will vary depending upon the type of sampling cell used 
during the sample collection process. 

5.1 Microseeps'.Method 

When using the Microseeps gas stripping cell and storing the sample in a vial, follow the 
instructions given in Exhibit 1. 



5.2 Chapelle Method, et al: 

. -
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When using the Supelco cells and sampling by theChapelle Method, follow the instructions 
given in Exhibit 2. 

5.3 Quality Control 

5.3.1 The gas tight property of the syringe should be verified before sampling is begun. 
Assemble the luer-Iock valve onto the syringe. Leave the valve in the open position and depress 
the plunger. Lock the valve and try to withdraw the plunger. There should be considerable 
resistance to the movement of the plunger and it should return to the depressed position, or close 
to it, once it is released. 

5.3.2 If the sample is stored in a glass vial provided by Microseeps, injection of the sample into 
that vial should represent a creation of approximately J 0 P.~;ig+~f pressure inside;,tha(vial. If there 
is very little or no resistance to the injection of the saPlBleli~io.,the vial a leak.in .. th~,Vial should 
be suspected. The vial should be disposed of and th~.is~iripJ~;:i~collected ... ,,/-~:;.·,;::.~s) . 

-4. /~~~~.;<~~,~:~~} ~:.' ;,,;<:~"~:~>'~~ .. : .. ,:'>~;;? 

5.3.3 Due to the nature of the target analytes" tjiere'isJittle chance"q'fcrqs,.scontamination 
through equipment carryover. Never-the-Iess;hasic,practices of nlilrl'sampling equipment 
decontamination, etc. should be followed: "If tht:J~1:icrose(!ps equipment is used, appropriate 
decontamination procedures are discusse<:l,inExhibit L?l{othei;;~.unpling equipment is used, that 
procedure should be 'adapted acco~cJ.YlgIy;.t-··· . '...'\'« ...... 

-;~.:;! " (":-.>:,~.~.. c· 

5.3.4 The bubble strip collection iipparatus;.be itJviicroseeps' or that supplied by another, 
contains replaceable septa. While these are'n()hsingl~use septa, the sampler is cautioned against 
over use. Five piercing of a septum betwee.r:t'iepiacements is a good rule of thumb, but the . 
sampler should look to see if bubbles are;continually emerging from the septum when it is placed 
in contact with the water. If such bubbies.are'emerging sampling should be halted, the septum 
should be replaced and sample coHec~ionj'or the well currently being sampled should be 
repeated. _"'0" '. '''''.. -

5.4 Results 

The concentrations of analytes in the headspace gas are typically specified in a volume-to
volume ratio (% or PPMV). These concentrations are converted to the original analyte 
concentration in the water (mg/l for permanent gases, nMll for hydrogen, and ng/l for light 
hydrocarbons) using a calculation based on Henry's Law and the ideal gas law. 

6.0 Capturing and Submitting Data 

Not Applicable 

• 

• 

• 



• 

• 

• 
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Table 7.0 below gives the reporting ~ts for analytes that can be detected from samples 
collected using this sampling method. 

Table 7.0 
. Reporting Limits 

Iffi~l~~'- -.--.----- ---- - -- ----- --]1 ------ R;~o-rti~~u~i;--- ----n-- ---- -- -----W~;;;-U~its--------------I 
II .1i¥~E<?gen _ -____________ n _ .JL ______________ 9:~ ____________ ~_. __ J ________________ . ___ ~'"_"_ _____________ J 

I
I Carbon Dioxide !I 0.6 .- ~~ II m!'f;k', I 
I Oxygen_it 0.15 .'/~. ~ l~::tl' {~m1lL"1\1 ! 
II Nitrogen il 0.4~,::\ -Y~s.~'1J~j II· Ri2,;~-~,'mSZ!: I 
II Methane il r.,O.Q!l$:~~-'~~~";- JI .~,~;<\,'~,;~gIL I 
I .... g!h.:~~~_. __ . __ .__ . ______________ .1 L _____ ... _-"'~~~ ___ 2~~~(;e~..:~----------J liti~~0!:~ _____ ~g{1 __________ J 
l ~!h.:~~ _______ . ______ __.JI \,.,;·;i~\,:';,;t~,¥(? .. '" jjh~f:~·;H ng!!, 

l. Pr~pane il ht;is;,.-<:t,,,",,,Y:-25 ~;'. "~·'.5[.i ngIL 

I Il ...... ,.~ ".~ -.' . ,. II J 
Propene . ·;"··."L "';"--" 25 ''"'h '~'. i" ngIL 

.... _ •• __ ... ~M •• _ • ____ •••• __ ••••• _._ •••• ____ •• ¥_. ___ .. __ .. ____ ..•. _ .... __ _ .. _£::':1 _._~~_ ... ~~, '.l:~:.~~~ __ . _________ ..... ~;> . ___ ~~~~~f.:~. __ .J ._ .. _. ____ . __ . __ . ___ ._._ .... _ .. ______ ._. ___________ . 

U~E~..!.~I!.~ ___ . ~s,. J L ·~'G\r"j __ ,~J~,. -'(>;~~!, J L . ngIL .J 
I n-butane ·.,tll;;;::f~ Ji(,.,'4,;~~,\t:"J"~~ II ngIL 

7.1 Conversion Factors 
;J;:f·~~?>:. 

Once the vapor sample is,..cOlle~lea~~}-~tored in the supplied container, it can be analyzed to 
measure the concentrationofth~:;analytes in the vapor/gas. That concentration can be used to 
calculate the concentratiort;R:Lt;J;te analytes in the groundwater. This is done by mUltiplying the 
measured gas phase concentratIons by the conversion factors given in Table 7.1 below. 



Table 7.1 
Conversion Factors 

Microseeps, Incorporated 
Section: SOP-SM 9 

Revision: 1.2 
Date: September 5, 2002 

Page 6 of 10 

II ~~~!Y!~ ..... _ ...... ___ ....J L ... .:..~~p.<!~~!1j!~ __ -=~1 L_s~_'!!~!_~.~l.'~_~o!_1 L .:. .... ~ ~!e~~n!~.~. ____ _ 
,l!!Ydrogen . .JI EEmv II 1.98 IL· nm* I 
II Carbon Dioxide _.~I % by volume II 36.6 II mgjL J 
IIQ'-'Xg~~ ... :: .... :........... . .J I ... ~.~X.~.~!.~~ .... _._.J I. ___ ....... __ g_~??~ _.._.J 1_ .. _ ...... _ .. ~gl!:.. .... _. __ ._J 
lL~itrogen JI % by volume II 0.444 1'- mgIL 

iL.~.~.M~!~~!l.E:_.. . ...... 1 L.. __ Il(~EY.~~~~~ __ ... J I._. __ ._. __ ??.~_._ ..... __ ..... J 1_...._....... _~gl!: .. 
II Methane JL _ _ Fpmv II 0.0524 IC. .~gIL 

1'-Ethane 11 P.Emv . II 136 II ngIL 

11.~~~E:!l~ ..... _ .... _.... .. _ .. _ .. _.II .......... _ ... pp!l:l~ ____ . ____ J L __. __ ._ .. ~~£2_. __ ... ___ J 1_._gIig!!._ .. _ .. _._ ... ~_.J 
IL Propan.~ ___ . __ ._JI P.Rmv ---.JI 'c, _ (f15J*;r.; . Ie. .... A·:~·'"tigzt J 
I[ ~ropene !I --.-£pmv II . 1,'!t:~.~~48.i~;-!l.,'-':<~.)'ngIL . .J 
II~~.~~!~~~_.. ......... _ ......... _.: 1 .... _._._ .. _____ PP~~._ ... __ 1 L.;;;L~:~~:2~;:£!~.l_. __ . __ . ___ .. __ d I .. ~:: ... ~~;:' .. _.!l:~._. .... . .. .1 
'I n-butane II n_nmv f"'L II·,')' ,-«\.¢,,.-" 148 '~~:'" "<:"1>-< ngIL , _._ _ ..-1_ 1.:1:: -'< '-.' H·· '"'... '.' ~ . ......,j, ,.' ...... _ 

8.0 
;C,,. <,' !' t;~~.;. q.; . 

All sampling shall be conducted' in accordanc~\vith:the site-specific Health and Safety Plan. The 
specific safety issue with the Bubble StriP'SaWp~'g Method is handling needles with care. 
Needles shall always be capped when riqt in u~e '~d when being handled, especially when being 
transferred between persons. Whe~,1;lacl~g. a cap on a needle it is important to not hold the cap, 
but place the cap on a solid objectiDd~liien slide the needle into the cap. {<\ .. ''-, .... 
9.0 Waste Disposal 

All sampling waste disposal shall be in accordance with the site-specific Work Plan. 

1 0.0 References 

Cao, X.L., Hewitt, C.N., Waterhouse, K.S., Determination of Reactive Hydrocarbons by 
Capillary Gas Chromatography with the Reduction Gas Detector. Journal of Chromatography A. 
May 1994. 
Chapelle, F.H., et.al., Practical Considerations for Measuring Hydrogen Concentrations in 
Groundwater. Environmental Science and Technology. Volume 31, No.1 0, pp. 2873-2877, 
1997. 

• 

• 

• 
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INSTALLATION AND OPERATION 8. Start timing and let the ground water pump through 
"To place the gas stripping cell into service:" the cell for the time specified in Table 1 for your 

1. Remove Qne of the cell assemblies from the packing particular pumping speed. Meanwhile, be sure that 
carton. Refer to Figure 1 to become familiar with the parts the sample vial is properly labeled and that the flow 
of the cell. Make sure that the syringe is at least at 20°C rate and any other relevant field data are recorded in 
before proceeding. the field log. 

2. Connect the inlet tube of the cell to the outlet of your NOTE: Be sure to keep the end of the drain tube 
pump. The inlet tube is designed to connect to % inch at the bottom of the waste container. This will 
0.0. hard tubing. Secure the connection (nylon wire ties insure that outside air is not drawn into the cell. 
are recommended). Failure to do this will invalidate the sample. 

3. Insert the drain tube of the cell into a waste container, 9. When'the equilibration time is up, tum off the pump, 
keeping the end of the tube at the bottom of the container. unclamp the cell and reclamp it in its upright position. 
Any waste,container of suitable size may be used. A 2- Verify that the plunger of the syringe is pushed all the 
liter soda pop bottle may be placed in the waste container way in and that the stopcock is in the open position, then 
to determine pumping flow rate. insert the needle into the needle guide and pierce the 

4. Secure the cell assembly so that the housing cover is septum: Insert the needle until the tip is within the gas. 
above the glass housing (i.e. upright). A ring stand and Withdr·aW,.1-mL of gas by pUllingj)ac;;k,on the syringe 
clamp are recommended for this purpose. plunger,while.holding the syringelj()~y'in place. Remove 

5. Turn the pump on and check for leaks. If any leaks are tl}e,syllrigeHrom the cell anp~E!xpelthe sample. 
found seal them before proceeding. Measure, in ml perlmn,edi~tely re-insert th,e:l1~eQ!e Into the needle guide 
minute, the flow rate of the pump. If a 2-liter soda pop /%,,:~a'n~;pierce the septurytWi,inaraw a 15-mL sample of gas 
bottle was used, the flow rate can be determined by ,~, Xc~;;<~n~;with the ne~9Ie\stil!:;!br()ugh the septum, close the 
measuring. ho.w many minutes it .take.s to fill the b?~le'.?1':;.;;~ .. }stopcock. Imme9ial~I¥,prbceed to t~e next step. 
then substituting the measured time Into the followlr:lg '.';, '\1 O;"lf the sampl~ isto be'stored and shipped to the fixed 
equation. ':., ;; labo~atoryJrapi(jly;withdraw the needle from the septum 

anqrplad~'IUhr()ugh the septum on the sample vial (see 
Flow = 2000 mlltime to fill in minutes \,:<", "Figure.2).Qpen the stopcock and completely depress 

...• ;, " .. .;" ... ' Y the syringe'barrel. If the sample is to be analyzed in the 
Consult Table 1 to determine the equilibriuh) time needed ifdobile laboratory, cork the needle tip by placing it into a 
to gas strip at this flow rate. . : '·'te.. e,;,·;sep!um. 

NOTE: Use a flow rate bet~een 100 ml/min and 500 .. "'('~; 1,1. wYiim done, discard the syringe apparatus according to 
mllmin. Do not turn off the pump.'{\;,';;l;,;:~:::Jt'ocal, State and Federal regulations. 

6. Unclamp the cell assembly, invert it and re-secure'the; '\:,,,/ 
assembly in the inverted position. Make sure the"drain\, ,/ 
tube is still in the waste container and the erid:ofthet,7r 
drain tube is near the bottom of the bottle.~<.,,·"';,{,;\Y 

7. Connect the (supplied) stopcock to the,syringe and the 
(supplied) needle to the stopcock':Place the stopcock in 
the open position (i.e. so that the stopcock-handle is in
line with the syringe). Draw the plunger::back on the 
syringe to the 20.O-mL mark. Keeping'the cell in the 
inverted position, insert the needle into the needle guide. 
Pierce the septum and inject the air into the cell. Then 
remove the needle and syringe from the assembly and 
carefully cover the needle. Do not discard the syringe 
apparatus. 

Figures and Tables on Reverse 

Decontamination/Cleaning 
Pump at least 1 liter of potable water through the cell. 
The cell assembly is now ready for re-use. 

The only expendable part of the cell is the sampling 
septum (part 7). Normally, each septum may be used for 
the collection of up to 5 samples. If bubbles are seen 
rising up from the septum when the cell is inverted the 
septum MUST be replaced. Instructions for replacing the 
septum are provided on the reverse. 

SAMPLING qUESTIONS? 
CALL MICROSEEPS AT 1-412-826-5245 
MON.- FRI.9 TO 5 PM EST 

• 

• 

• 
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Figure 1. Cross section of Microseeps Gas Stripping 
. Cell 

1. Housing Cover 
2. Jet Spray Nozzle 
3. Nylon Tie 
4. Inlet Tube 
5. Needle Guide Port 
.6. Drain Tube 
7. Replaceable Septum 
8. Glass Housing 

,,:}. 
-.:/:::. ~ 

Figure 2. Cross section of septum bottle" 
1. Septum ,~, 

2. Metal Closure 
3. Glass vial 

Table 1. 
Flow rate SamQling 
(ml/min) time (min) 

100-120 30 
13()"150 25 
160-200 20 
210-300 15 

>300 10 

Replacing the Sampling Port Septum 
All part numbers refer to Figure 1. 

1. Remove the housing cover (part 1) from the glass 
housing (part 8). 

2. Use a handy, blunt tipped object to push the 
repla~~able septum (part 7t~out of the housing 
covef'~::rhe cover to a needle';)works well for this 
p'urpo~~;:)~ut be sure th<l,ti~hi\~~~~dle is NOT in the 

~'. . • ,,+ /,:;.-,., '~. - ~ . .,., 

\cQver'.iDlscard the old septum;,,» 
4. .. Ta.~e;::a:?rjew septu":1.'"an~~~~t )both the new septum 

·<;and,.~he housing c,o,ver,yiith potable water. 
n. ".,S;;.::Carefully using 'th~<SClm~ blunt instrument used in 

'::-~ ," /~ '. ,~, -4'.~: -v::;,g.' ... ;~ 

t~<;'~;T;J step three ~~9v':;d's.lide the new septum into the 
\. ~!;,. . hole from:y"thl~h.the old septum was removed. The 

'~::\:t;'r bo~om. 0, 'th~~::riew septum must be flush with the 
narrow~J:id;.of the housing cover. 

6. :::> If th9;hou$ing cover is not still wet, wet it again with 
·~~I?otabl~water. Place the bottom end of the housing 
, :l:co,!.~r into the glass housing and push it in until 

.,)~ Cr" ".:lesS' than 3/8" are above the rim of the glass 
'~'-ii:~ '\;<,'i~~:.:ihousing. This may require some force. 

'~"';.: 7;~' Follow the cleaning procedures described above to 
':;;'~ prepare the cell for a return to service. 
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• After the well is purged connect the gas-sampling bulb, or bubble strip cell, to the well 
and fill the cell completely with water, eliminating all headspace and bubbles. Continue 
to pump with the cell mounted at a 300 angle downward from the inlet to the outlet. 
Pump three cell volumes through the cell at 300-600mUmin. While continuing to pump, 
inject 25mL of either laboratory supplied inert gas or ambient air through the septum port 

. at the inlet end of the cell. Pump an additional 30 min. 

• Using a gas-tight, locking syringe that has been filled and purged with either,)he 
laboratory supplied inert gas or ambient air, withdrCl~"'l2mL of headspa9;e"':gCl~'~trom the 
flow through cell into the syringe. Lock and re~(.we-t1!~':syringe need~~.fioD1Cthe septum 
and contain the sample in one of the followin,g~Wa:Ys>:'" ""i?;{~:<\,; .. / .. 

. ",/{ ... ~; .' ' d :;:,:~:.,>:<:.{; 

• If the sample is to be analyzed in the1 'on':site laboratory, plug4h'ep.e.~dle by inserting it 
into a rubber septum that has been pro~ided':by Microseeps~.'C~nfihue to pump an 
additional five minutes and, using"fl;S~coria needle, .colle2t\~;:second aliquot of the gas and 
use a second septum to plug the;nee,dle. After th~ d~plicate: sample has been collected, 
both samples should be immec4<lt'el§transported tOl.Mittoseeps onsite lab for analysis. 

:-:!;"o' :'. ; ".:; ,,<-:;~,., '~'. ~)t,.: 

" 

• If the sample is to be~alyi6din Micr~seeps'(fixea laboratory in Pittsburgh, P A, a 10 cc 
portion of the sample l's'inj~cted into;a·sa.mpl~'vial provided by Microseeps. After 
pumping for an additional 5 minutes,,:~f-Q.ypli-cate sample is taken and contained in a 
second sample vial using theprocedutejust described. To minimize the potential for 
leakage, care should be taken!? in~ufe>that the syringe needl~ is plunged squarely into 
and withdrawn squarely from~e·sample vial so as not to tear the septum. Both sample 
vials should be labeled ~ndshipped to Microseeps for analysis at: 

Microseeps Incorporated 
220 William Pitt Way 
Pittsburgh, PA 15238 

~. 
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