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Preface

8LI�TYVTSWI�SJ�XLI�5YERXIVVE�5YEPMX]�%WWYVERGI�1EREKIQIRX�4PER��5%14��MW�XS�TVSZMHI�MRXIVREP

UYEPMX]�EWWYVERGI��5%��KYMHERGI�XS�5YERXIVVE�STIVEXMRK�YRMXW���8LMW�KYMHERGI�EPPS[W�5YERXIVVE�XS

STIVEXI� YRHIV� E� WXERHEVHM^IH�� VMKSVSYW� UYEPMX]� QEREKIQIRX� W]WXIQ� �517�� ERH� IRWYVIW� XLEX� SYV

GPMIRXW�EVI�GSRWMWXIRXP]�TVSZMHIH�[MXL�HEXE�XLEX�EVI�SJ�ORS[R�ERH�HSGYQIRXIH�UYEPMX]�ERH�EVI�PIKEPP]

HIJIRWMFPI��8LI�5%14�SYXPMRIW� XLI�TYVTSWI��TSPMGMIW��SVKERM^EXMSR�� VIWTSRWMFMPMXMIW�� ERH�STIVEXMSRW

VIPEXIH�XS�IRWYVMRK�LMKL�UYEPMX]�TIVJSVQERGI�MR�EPP�5YERXIVVE�EGXMZMXMIW��8LI�5%14�EPWS�JYPJMPPW�XLI

VIUYMVIQIRX�SJ�SYV�GPMIRXW�ERH�SJ�KSZIVRQIRX�TVSKVEQW�XS�HSGYQIRX�SYV�517�

8LI�5%14�GSRXEMRW�QER]�VIJIVIRGIW�XS�SXLIV�IWWIRXMEP�5YERXIVVE�UYEPMX]�HSGYQIRXW���8LIWI�UYEPMX]

HSGYQIRXW�� MRGPYHMRK� XLI�5%14�� 4SPMG]�(SGYQIRXW�� ERH� 7XERHEVH�3TIVEXMRK� 4VSGIHYVIW� �734W��

FSXL� GSVTSVEXI� ERH� PEFSVEXSV]�WTIGMJMG�� LIPT� IRWYVI� XLI� UYEPMX]� SJ� SYV� TVSHYGXW� ERH� MRXIVX[MRI� XS

TVSHYGI�E�WXVSRK�517�[MXLMR�5YERXIVVE���8LMW�W]WXIQ�MW�XLI�JSYRHEXMSR�XLEX�TVSZMHIW�SYV�STIVEXMSRW

[MXL� KYMHERGI� ERH� IRWYVIW� GSRWMWXIRXP]�TVSHYGIH� UYEPMX]� HIPMZIVEFPIW�� � 8LI� TVSNIGX�WTIGMJMG

VIUYMVIQIRXW�HIPMRIEXIH�MR�TVSNIGX�TPERW�QE]�WYTIVWIHI�XLI�KIRIVEP�UYEPMX]�VIUYMVIQIRXW�HIWGVMFIH�MR

XLMW�QERYEP�

8LI� HSGYQIRX� MW� HIWMKRIH� XS� JSPPS[� XLI� FEWMG� SYXPMRI� VIUYMVIH� JSV� E� UYEPMX]�QEREKIQIRX� TPER� EW

HIWGVMFIH� F]� XLI� 9RMXIH� 7XEXIW� )RZMVSRQIRXEP� 4VSXIGXMSR� %KIRG]� �)4%��� � 8EFPI� ������ GVSWW�

VIJIVIRGIW�XLI�REVVEXMZI�WIGXMSRW�SJ�XLI�5%14�XS�XLI�ETTVSTVMEXI�WIGXMSRW�SJ�XLI�)4%�HSGYQIRX�ERH

SXLIV� REXMSREPP]� VIGSKRM^IH� UYEPMX]� WXERHEVHW�� � 8LMW� VIZMWMSR� VIJPIGXW� WTIGMJMG� GLERKIW� XS�QIIX� XLI

5YEPMX]�7XERHEVH�6IUYMVIQIRXW�SJ� XLI�2EXMSREP�)RZMVSRQIRXEP�%GGVIHMXEXMSR�'SRJIVIRGI��2)0%'�

HEXIH�.YP]�������

8LIVI�EVI�X[S�FEWMG�X]TIW�SJ�MRJSVQEXMSR�MRGPYHIH�MR�XLI�5%14���+IRIVEP�MRJSVQEXMSR�MW�ETTPMGEFPI�XS

EPP� 5YERXIVVE� STIVEXMRK� YRMXW�� 3TIVEXMSR�WTIGMJMG� MRJSVQEXMSR�� TVSZMHIH� MR� XLI� *EGMPMX]�7TIGMJMG

%TTIRHM\��HIWGVMFIW� XLI�UYEPMX]�GSRXVSP��5'��VIUYMVIQIRXW� XLEX�ETTP]�SRP]�XS�E�WTIGMJMG� PEFSVEXSV]�

8LI� *EGMPMX]�7TIGMJMG� %TTIRHM\� MRGPYHIW� MRJSVQEXMSR� WYGL� EW� QIXLSH� HIXIGXMSR� PMQMXW� �1(0W��

TIVJSVQERGI�IZEPYEXMSR��4)��WXYHMIW��ERH�PEFSVEXSV]�734W�XLEX�GERRSX�FI�WXERHEVHM^IH�XLVSYKLSYX�XLI

5YERXIVVE� PEFSVEXSV]� RIX[SVO� HYI� XS� GPMIRX�WTIGMJMG�� PEFSVEXSV]�WTIGMJMG�� SV� MRWXVYQIRX�WTIGMJMG

REXYVI�
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5%14�6IZMWMSR���-QTPIQIRXEXMSR�

5YEPMX]�%WWYVERGI�1EREKIVW�EVI�XS�HMWXVMFYXI�XLI�HSGYQIRX�ERH�GSRHYGX�XVEMRMRK�SR�XLI�GLERKIW� XS

XLI�5%14�[MXLMR����HE]W�SJ�XLI�MWWYERGI�HEXI���-QTPIQIRXEXMSR�SJ�XLI�GLERKIW�XS�XLI�5%14�WLEPP�FI

GSQTPIXIH�[MXLMR����HE]W�SJ�XLI�MWWYERGI�HEXI�
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8MXPI�ERH�7MKREXYVI�4EKI ������������������������������������������������������������������������������������������������������������M
'ST]VMKLX�7XEXIQIRX����������������������������������������������������������������������������������������������������������������� MM
4VIJEGI ������������������������������������������������������������������������������������������������������������������������������������� MMM
*SV[EVH�������������������������������������������������������������������������������������������������������������������������������������MZ
8EFPI�SJ�'SRXIRXW ����������������������������������������������������������������������������������������������������������������������Z
0MWX�SJ�*MKYVIW ��������������������������������������������������������������������������������������������������������������������������\M
0MWX�SJ�8EFPIW�������������������������������������������������������������������������������������������������������������������������� \MM
0MWX�SJ�%TTIRHMGIW ���������������������������������������������������������������������������������������������������������������� \MZ
%GVSR]QW�ERH�-RMXMEPMWQW �������������������������������������������������������������������������������������������������������\Z

1.0 Management Commitment and Organization �������������������������������������������������������������
��� :MWMSR�7XEXIQIRX������������������������������������������������������������������������������������������������������������
��� 7XEXIQIRX�SJ�1EREKIQIRX�'SQQMXQIRX�XS�5YEPMX]�����������������������������������������������������
��� 3VKERM^EXMSREP�7XVYGXYVI�ERH�6IPEXMSRWLMTW������������������������������������������������������������������
��� 5YEPMX]�3VKERM^EXMSR �����������������������������������������������������������������������������������������������������

����� 4VIWMHIRX�ERH�'LMIJ�)\IGYXMZI�3JJMGIV��')3���������������������������������������������������
����� 'LMIJ�3TIVEXMRK�3JJMGIV ������������������������������������������������������������������������������������
����� :MGI�4VIWMHIRX�SJ�3TIVEXMSRW�7IVZMGIW��������������������������������������������������������������
����� 'SVTSVEXI�(MVIGXSV�SJ�5YEPMX]�%WWYVERGI ���������������������������������������������������������
����� %WWMWXERX�5YEPMX]�%WWYVERGI�(MVIGXSV���������������������������������������������������������������
����� 5YEPMX]�%WWYVERGI��5%��1EREKIV� �������������������������������������������������������������������
����� 6IKMSREP�+IRIVEP�1EREKIV �������������������������������������������������������������������������������
����� 0EFSVEXSV]�1EREKIV������������������������������������������������������������������������������������������
����� 3TIVEXMSRW�1EREKIV ������������������������������������������������������������������������������������������
������ 0EFSVEXSV]�8IGLRMGEP�1EREKIV�������������������������������������������������������������������������
������ 7]WXIQW�1EREKIV ����������������������������������������������������������������������������������������������
������ 'YWXSQIV�7IVZMGI�1EREKIVW��'71W� ���������������������������������������������������������������
������ 4VSNIGX�1EREKIV ������������������������������������������������������������������������������������������������
������ +VSYT�0IEHIV�SV�8IEQ�0IEHIV��������������������������������������������������������������������������
������ %REP]WX���������������������������������������������������������������������������������������������������������������
������ 7EQTPI�'YWXSHMER����������������������������������������������������������������������������������������������
������ 6ITSVX�4VSHYGXMSR�7XEJJ�������������������������������������������������������������������������������������

��� +IRIVEP�6IWTSRWMFMPMXMIW ������������������������������������������������������������������������������������������������
��� ;EWXI��*VEYH��ERH�%FYWI�����������������������������������������������������������������������������������������������

2.0 Quality System and Description ������������������������������������������������������������������������������������
��� 5YEPMX]�1EREKIQIRX�7]WXIQ ���������������������������������������������������������������������������������������
��� 5YEPMX]�%WWYVERGI���������������������������������������������������������������������������������������������������������
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2.0 Quality System and Description (continued)

��� 5YEPMX]�(SGYQIRXW �������������������������������������������������������������������������������������������������������
����� 5YEPMX]�%WWYVERGI�1EREKIQIRX�4PER��������������������������������������������������������������
����� 5YEPMX]�4SPMG]�(SGYQIRXW �������������������������������������������������������������������������������
����� 7XERHEVH�3TIVEXMRK�4VSGIHYVIW������������������������������������������������������������������������
����� 5YEPMX]�%WWYVERGI�4VSNIGX�SV�4VSKVEQ�4PERW ��������������������������������������������������

����������5YEPMX]�%WWYVERGI�7YQQEV]��5%7� �������������������������������������������������
����� 3XLIV�(SGYQIRXW����������������������������������������������������������������������������������������������

3.0 Associate Qualification and Training ���������������������������������������������������������������������������
��� %WWSGMEXI�5YEPMJMGEXMSRW �����������������������������������������������������������������������������������������������
��� 3VMIRXEXMSR�ERH�8IGLRMGEP�8VEMRMRK�SJ�0EFSVEXSV]�7XEJJ ���������������������������������������������

����� 5YEPMX]�3VMIRXEXMSR�������������������������������������������������������������������������������������������
����� 5YEPMX]�8VEMRMRK �����������������������������������������������������������������������������������������������
����� ,IEPXL�ERH�7EJIX]�3VMIRXEXMSR�ERH�8VEMRMRK����������������������������������������������������
����� 5%�1EREKIV�8VEMRMRK��������������������������������������������������������������������������������������

��� 8VEMRMRK�*MPIW����������������������������������������������������������������������������������������������������������������
����� %WWSGMEXI�6IWYQIW�������������������������������������������������������������������������������������������
����� -RHMZMHYEP�8VEMRMRK�6IGSVHW�JSV�XLI�%VIEW�SJ�5YEPMX]��,IEPXL�ERH�7EJIX]�

ERH�8IGLRMGEP�4VSJMGMIRG]�1SRMXSVMRK ������������������������������������������������������������
����� 8VEMRMRK�6IGSVHW�JSV�4VSJIWWMSREP�(IZIPSTQIRX ��������������������������������������������
����� 8VEMRMRK�6IGSVHW�JSV�6IKYPEXSV]�'SQTPMERGI�-RJSVQEXMSR����������������������������

4.0 Procurement of Items and Services �����������������������������������������������������������������������������
��� 7IPIGXMSR�SJ�:IRHSVW�����������������������������������������������������������������������������������������������������
��� 4VSGYVIQIRX�SJ�5YEPMX]�6IPEXIH�-XIQW�������������������������������������������������������������������������

����� 6SPI�SJ�'SVTSVEXI�(MVIGXSV�SJ�'SRXVEGXW����������������������������������������������������������
����� 6SPI�SJ�5YERXIVVE�4YVGLEWMRK�����������������������������������������������������������������������
����� 4VSGYVIQIRX�4VSGIHYVIW�����������������������������������������������������������������������������������
����� )ZEPYEXMSR�SJ�56-W�������������������������������������������������������������������������������������������
����� 7TIGMEP�6IUYMVIQIRXW�JSV�7XERHEVH�6IJIVIRGI�1EXIVMEPW��������������������������������

��� 4VSGYVIQIRX�SJ�7YFGSRXVEGX�0EFSVEXSV]�7IVZMGIW �������������������������������������������������������
��� :IRHSV�4EVXRIVWLMTW������������������������������������������������������������������������������������������������������

5.0 Documentation and Records Keeping System ���������������������������������������������������������
��� 5YEPMX]�(SGYQIRXW�ERH�6IGSVHW����������������������������������������������������������������������������������
��� (SGYQIRX�6IZMI[�ERH�6IZMWMSR����������������������������������������������������������������������������������
��� (SGYQIRX�'SRXVSP�ERH�(MWXVMFYXMSR�����������������������������������������������������������������������������
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5.0 Documentation and Records Keeping System (continued)

5�� )JJIGXMZI�(EXIW�ERH�(SGYQIRX�,MWXSV]������������������������������������������������������������������������
��� 6IGSVHW�1EREKIQIRX ���������������������������������������������������������������������������������������������������

����� 5YEPMX]�6IGSVHW������������������������������������������������������������������������������������������������
����� 4VSNIGX�6IGSVHW�������������������������������������������������������������������������������������������������
����� )PIGXVSRMG�(EXE �������������������������������������������������������������������������������������������������

��� 7XSVEKI��6IXIRXMSR�ERH�(MWTSWEP�SJ�6IGSVHW����������������������������������������������������������������
��� (EXE�'SRJMHIRXMEPMX]������������������������������������������������������������������������������������������������������

6.0 Computer Hardware and Software ��������������������������������������������������������������������������������
��� 9WI�SJ�,EVH[EVI �����������������������������������������������������������������������������������������������������������
��� 7IGYVMX] �������������������������������������������������������������������������������������������������������������������������
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%TTIRHM\�& %HHVIWWIW�SJ�5YERXIVVE�0SGEXMSRW

%TTIRHM\�' *EGMPMX]�7TIGMJMG�%TTIRHM\�  This appendix contains facility-specific quality-
related information and requirements for 5YERXIVVE�laboratories.  These
laboratories are located in the following cities:

• %RGLSVEKI��%PEWOE
• %YWXMR��8I\EW
• 'MX]�SJ�-RHYWXV]��'EPMJSVRME
• (IRZIV��'SPSVEHS
• /RS\ZMPPI��8IRRIWWII
• 2SVXL�'ERXSR��3LMS
• 4MXXWFYVKL��4IRRW]PZERME
• 6MGLPERH��;EWLMRKXSR
• 7EGVEQIRXS��'EPMJSVRME
• 7ERXE�%RE��'EPMJSVRME
• 7X��0SYMW��1MWWSYVM
• 8EQTE��*PSVMHE

Each laboratory section in this appendix contains information specific to that laboratory only and
contains the following basic outline:

Section Contents

� 8EFPI�SJ�'SRXIRXW

� 3VKERM^EXMSREP�'LEVX

� -RWXVYQIRX�0MWX

� 7XERHEVH�3TIVEXMRK�4VSGIHYVIW�0MWX

� %REP]XMGEP�1IXLSHW

� 1(0W��60W��ERH�'6(0W

� 4IVJSVQERGI�)ZEPYEXMSR�7XYHMIW

� %HHMXMSREP�3TIVEXMSR�7TIGMJMG�-RJSVQEXMSR
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A2LA American Associatio for Laboratory Accreditation

AA Atomic Absorption

ANSI American National Standards Institute

AR/COC Analysis Request/Chain-of-Custody

ASQC American Society for Quality Control

ASTM American Society for Testing and Materials

BFB Bromofluorobenzene

BLK Blank

BOD Biochemical Oxygen Demand

CCC Calibration Check Compound

CEO Chief Executive Officer

CF Calibration Factor

CFR Code of Federal Regulations

CHP Chemical Hygiene Plan

CLP Contract Laboratory Program

CERCLA Comprehensive Environmental Response, Compensation and Liability Act
(Superfund)

COC Chain-of-Custody

COD Chemical Oxygen Demand

CRDL Contract Required Detection Limit

CRQL Contract Required Quantitation Limit

CSM Customer Service Manager

CSRM Certified Standard Reference Material

CST Customer Service Team

CUR Condition Upon Receipt

CV Coefficient of Variation

CVAA Cold Vapor Atomic Absorption (Spectroscopy)

DFTPP Decafluorotriphenylphosphine

DOC Dissolved Organic Carbon

DOE Department of Energy

DOT Department of Transportation

DQO Data Quality Objective
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Acronyms and Initialisms (continued)

EH&S Environmental Health and Safety

EPA (U. S.) Environmental Protection Agency

FAS Field Analytical Services

FLAA Flame Atomic Absorption (Spectroscopy)

FTIR Fourier Transform Infrared (Spectrometry)

GC Gas Chromatograph(y)

GC/MS Gas Chromatography/Mass Spectrometry

GFAA Graphite Furnace Atomic Absorption (Spectroscopy)

HDPE High Density Polyethylene

HPLC High Performance Liquid Chromatography

HRGC High Resolution Gas Chromatography

HRMS High Resolution Mass Spectrometry

ICAP Inductively Coupled Argon Plasma (Spectroscopy)

ICAP/MS Inductively Coupled Argon Plasma/Mass Spectrometry

ICS Interference Check Sample

IDL Instrument Detection Limit

IR Infrared (Spectroscopy)

IS Information Systems

IS Internal Standard

ISO International Organization for Standardization

IT Information Technology

KRI Key Result Indicator

LAN Local Area Network

LCL Lower Control Limit

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

LIMS Laboratory Information Management System

LRGC Low Resolution Gas Chromatography

LRMS Low Resolution Mass Spectrometry

LWL Lower Warning Limit

MBAS Methylene Blue Active Substance
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MDC Minimum Detectable Concentration

MDL Method Detection Limit

MS Matrix Spike

MSA Method of Standard Additions

MSD Matrix Spike Duplicate

MSDS Material Safety Data Sheet

NELAC National Environmental Laboratory Accreditation Conference

NCM Nonconformance Memo

NIOSH National Institute for Occupational Safety and Health

NIST National Institute of Standards Technology

NMOC Non-Methane Organic Compounds

NPDES National Pollutant Discharge Elimination System

NRC Nuclear Regulatory Commission

NRM National Reference Material

PAH Polynuclear Aromatic Hydrocarbons (or PNA)

PC Personal Computer

PCB Polychlorinated Biphenyls

PDS Post Digestion Spike

PE Performance Evaluation

PEM Performance Evaluation Mixture

PM Project Manager

PQL Practical Quantitation Limit

PSRL Project-Specific Reporting Limit

PUF Polyurethane Foam

QA Quality Assurance

QAMP Quality Assurance Management Plan

QAPP Quality Assurance Project Plan or Quality Assurance Program Plan

QAS Quality Assurance Summary

QC Quality Control

QMS Quality Management System

QuantIMS 5YERXIVVE�Laboratory Information Management System
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Quanterra QAMP
Section No.: 1.0
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised:   November 2, 1998
Page 1 of  90

1.0 Management Commitment and Organization

1.1 Vision Statement

Quanterra’s  vision is to be a world-class,

profitable analytical services company

providing high-value, compliant, innovative

problem solutions and state-of-the-art

products at a competitive price wherever they

are required.

1.2 Statement of Management  
Commitment to Quality

Quanterra’s  management is committed to

providing quality services that meet the

requirements of our clients and satisfy

applicable regulatory requirements.

Management is dedicated to providing an

environment that encourages the achievement

of excellence, demands integrity in all aspects

of its operations, and requires active

participation of all associates and vendors in

meeting its quality goals.

A comprehensive Quality Management

System (QMS) has been developed to ensure

that Quanterra’s clients receive high-quality

analytical and environmental services that are

timely, reliable, and meet their intended

purpose in a cost-effective manner.  The

QMS provides the organizational structure

that ensures quality in its work processes,

products, and services.  The Quanterra QMS

is described in this Quanterra Quality

Assurance Management Plan (QAMP) and

applies to all technical, business, and

administrative functions at Quanterra.  The

principles and practices described in this

QAMP apply to all Quanterra associates at

every level and are fundamental to the

services we provide and to the way we do

business.

The Quanterra QAMP provides the

foundation for planning, implementing, and

assessing the Quanterra QMS.  It is an

overall statement of quality policy as well as a

plan used to implement quality programs

throughout the company. Each business

function of the organization shall put in place

plans, policies, and procedures that will meet

the requirements of the QAMP.  The QAMP

provides guidance to Quanterra’s associates

in fulfilling their responsibilities and serves as

a statement to clients, agencies, and

associates of Quanterra’s commitment to

quality.  The QAMP by definition documents

the policies, elements of, procedures,

objectives and commitment to accepted

laboratory practices.

Implementation of the QAMP is the

responsibility of all Quanterra associates.

Management at every level has the

responsibility and authority to lead the
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development and implementation of a

structured management system that supports

the quality programs. Management must

ensure that the principles and practices of the

quality program are followed and

implemented at all levels.

1.3 Organizational Structure and
Relationships

5YERXIVVE
� is incorporated in the state of

Delaware with corporate headquarters located

in Englewood, Colorado.  The organizational

structure for 5YERXIVVE
�is presented in Figure

1.3-1.  Laboratory locations are given in the

List of Appendices in the Table of Contents.

A list of key corporate personnel and an

organizational chart for 5YERXIVVE
�operations

including Corporate Quality Assurance are

given in Appendix A. The organizational

structure for each laboratory is presented in

the Facility-Specific Appendix C. The

responsibilities and authorities of the

members of the organization, as they relate to

quality management, are outlined in Section

1.4.

At some Quanterra laboratories, positions

identified in this section may not exist due to

the laboratory size or other factors.  In these

cases, the responsibilities and authorities

described here are assigned to other positions

by the Laboratory Manager or next senior

level of management as appropriate.

Each Quanterra laboratory has day-to-day

independent operational authority that is

overseen by the various corporate functions

(Senior Management, Health and Safety,

Technology, Quality Assurance, Finance and

Human Resources).  The laboratory has,

therefore, the operational staff supported by

local management, namely, a QA manager,

safety coordinator, technical manager, human

resources, controller, reporting personnel and

administrative support.  This team is directed

by the laboratory manager to meet daily

workload commitments with a degree of

autonomy.  The team participates in the

planning and execution of projects as defined

in Section 7.0.  These support functions have

a level of responsibility to the Corporate level

staff and management.  Quality Assurance is

an example of a function which is

independent from the laboratory’s day-to-day

operations.  Even though a key member on

the laboratory team, the QAM has direct

access to the Corporate Director of Quality

Assurance (DQA) on all quality issues and

their proper reporting.  All QA candidate

selection, hiring and disciplinary actions are

approved by the Corporate DQA.  This

approach ensures independence of judgement

and integrity without the influence of

financial and scheduling pressures.
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FIGURE 1.3-1

as of 5/13/98

QUANTERRA ORGANIZATIONAL CHART

as of 3/10/97
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1.4 Quality Organization

The achievement of quality in all activities

that pertain to their organizational/technical

function is the  responsibility of each

Quanterra associate.  Quality-related

responsibilities within the organization

provide for the implementation of the QAMP

and for completion of quality control (QC)

activities. The following sections describe

these activities for key Quanterra positions.

The quality-related responsibilities may be

reassigned by assigning the activities among

different individuals or enhanced by adding

activities, but they must not be eliminated. If

an operation does not have the titled position

outlined below, the responsibilities under that

position go to next upward position. The

accountability is retained by the person

delegating the activity or by the person

assigned the activity by the next senior level

of management.

1.4.1 President and Chief Executive
Officer (CEO)

• Reports directly to the Board of Directors

• Responsible for overall corporate policy
and strategy for quality

• Responsible for maintaining effective
quality management

• Provides the resources to implement the
Quanterra QAMP.

1.4.2 Chief Operating Officer

• Reports directly to the President and CEO

• Approves the Quanterra QAMP

• Responsible for implementation of an
effective QMS

• Implements improvements in operations
and quality programs

• Provides feedback regarding customer
satisfaction.

1.4.3 Vice President of Operations
Services

• Reports directly to the Chief Operating
Officer

 

• Approves the Quanterra QAMP and
Quality Policy Documents

 
• Recommends improvements in operations

and quality programs
 
• Oversees evaluation of new technology

and required quality control
 

 1.4.4 Corporate Director of Quality
Assurance

 • Reports directly to the Vice President of
Operations Services and Chief Operating
Officer on all quality issues

 
 • Reviews and approves changes in

laboratory quality assurance (QA) staff
 
 • Maintains a strong line of communication

to and provides guidance to the QA
Managers
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 • Approves the Quanterra QAMP, the
Facility Appendices to the QAMP,
Quality Policy Documents, and Corporate
Standard Operating Procedures (SOP)

 
 • Serves as a technical consultant and

resource on quality issues to ensure
uniform excellence in quality and
regulatory analytical compliance at all
Quanterra operations

 
 • Responsible for assessing, maintaining,

and improving the Quanterra QAMP
implementation

 
 • Supervises and provides guidance to

corporate QA staff
 
 • Suspends processing when significant

quality requirements are not met
 
 • Oversees independent systems and

performance audits of Quanterra

laboratories to identify areas where
improvement is needed to comply with
the QAMP

 
 • Responsible for reporting all matters of

quality assurance to the President and
senior management.

 
• Issues Corporate Quality Assurance

Directives as required to clarify  policy
 
• Duties completed by Assistant QA

Director in  absence of the Director

1.4.5 Assistant Quality Assurance
(QA) Director

• Reports directly to the Corporate Director
of Quality Assurance

• Serves as a back-up to the Corporate
Director of Quality Assurance in their
absence

• Completes special projects related to
corporate QA issues

1.4.6 Quality Assurance (QA)
Manager

• Reports directly to the Laboratory
Manager and indirectly for all QA matters
to the Corporate Director of Quality
Assurance

• Approves the Facility-Specific Appendix
to the Quanterra QAMP

• Approves operation-specific SOPs

• Responsible for assessing and maintaining
the QAMP implementation within the
facility operations

• Responsible for ensuring and improving
quality within facility operations

• Recommends resolutions for ongoing or
recurrent nonconformances within the
laboratory

• Supervises and provides guidance and
training to laboratory QA staff

• Responsible for issuing “stop work
orders” in analytical areas when
significant quality requirements are not
met
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• Assists in maintaining regulatory
analytical compliance

• Serves as the in-house client
representative on all project inquiries
involving data quality issues

• Monitors data quality measures via
statistical methods to verify that the
laboratory routinely meets stated quality
goals

• Performs QA assessments

• Issues QA directives, policy or local QA
SOPs to meet the Corporate requirements
or to clarify such requirements for their
facility.

• Tracks and closes external and internal
findings of QA audits

• Reviews and approves corrective action
plans for nonconformances, trends
nonconformances to detect systematic
problems, and initiates additional
corrective actions as needed.

• Assists in the preparation of and approves
Quality Assurance Project Plans (QAPPs)

• Serves as a QA officer for significant
projects.

• Coordinates laboratory certification and
accreditation programs

• Maintains controlled quality documents

• Prepares a monthly quality report to
management

• Responsible for approving reference data
and changes on LIMS.

1.4.7 Regional General Manager

• Reports directly to the Chief Operating
Officer

• Responsible for implementing and
adherence  to the  Quanterra QAMP in
their operating units and approves the
QAMP Facility-Specific Appendices for
those units.

• Assigns specific responsibilities within
operational units to resolve quality-related
problems within their region

• Maintains a dialogue with the Chief
Operating Officer, regional QAMs  and
the Corporate Director of Quality
Assurance

• Assesses the effectiveness of the
Quanterra QMS within their region.

1.4.8 Laboratory Manager

• Reports directly to the Regional General
Manager

• Responsible for implementing and
adherence to the Quanterra QAMP and
all corporate policies and procedures
within the laboratory

• Approves the Facility-Specific Appendix
to the  Quanterra  QAMP and Facility-
Specific SOPs

• Annually assesses the effectiveness of the
QAMP within the operation
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• Maintains adequate staffing documented
on organization charts

• Responsible for implementing
internal/external audit findings corrective
actions

1.4.9 Operations Manager

• Reports directly to the Laboratory
Manager

• In Operations where this positions does
not exist, these responsibilities lie with
Group (Area) Leader or Team Leader.

• Supervises daily activities of the
Operational Groups

• Schedules analytical operations

• Supervises QC activities performed as a
part of routine analytical operations

• Implements data review procedures

• Supervises the preparation and
maintenance of laboratory records

• Supervises maintenance of instruments
and scheduling of repairs

• Works with the Systems Manager and
Group/Team Leaders to assure the
requirements of projects are met in a
timely manner

• Responsible for meeting quality
requirements.

1.4.10 Laboratory Technical Manager

• Reports directly to Laboratory Manager

• Responsible for coordinating
development of SOPs

• Performs technical training in area(s) of
expertise

• Overall, responsible for a defined
technical area(s) of the laboratory.  In a
small laboratory, these responsibilities
may be shared with another position. 
Other laboratories may have one or more
technical managers

• Interfaces with management on technical
needs and solving day-to-day technical
issues

• Determines qualification required for
technical positions and evaluates job
candidates against those requirements

• Investigates technical issues related to
projects as directed by QA

• Evaluates new methods, technical
proposals, and statements of work.

• Certifies the qualification of laboratory

personnel.

1.4.11 Systems Manager

• Reports directly to the Laboratory
Manager

• Supervises daily activities of the Project
Management, and/or Sample Control,
and/or Administrative, and/or Report
Production Groups
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• In some laboratories the CSM may have
all or some of the responsibilities of the
Systems Manager.

• Works with the Operations Manager
and/or Group/Team Leaders to ensure the
requirements of projects are met in a
timely manner

• Responsible for meeting quality
requirements.

1.4.12 Customer Service Managers
(CSMs)

• Reports directly to the Laboratory
Manager

• Defines customer requirements through
project definition

• Assesses and assures customer
satisfaction

• Provides feedback to management on
changing customer needs

• Brings together resources necessary to

ensure customer satisfaction.

1.4.13 Project Manager

• Monitors analytical and QA project
requirements for a specified project

• Acts as a liaison between the client and
the laboratory staff

• Prepares Quality Assurance Summary
(QAS) or equivalent summary form and
communicates project-specific
requirements to all parties involved

• Assists the laboratory staff with
interpretation of work plans, contracts,
and QAPP requirements

• Reviews project data packages for
completeness and compliance to client
needs

• Keeps the laboratory and client informed
of project status

• Together with the QA Manager, approves
customer requested variances to methods
and to standard laboratory protocols

• Monitors, reviews, and evaluates the
progress and performance of projects

• Reports client inquiries involving data
quality issues or data acceptability to the
facility QA Manager and to the operations
staff

• Conducts project reviews to assess the
laboratory’s performance in meeting
customer requirements

• Prepares reissue requests for project data

• Responsible for meeting quality
requirements.

1.4.14 Group (Area)  Leader or Team
Leader

• Reports directly to either the Systems
Manager, or Operations Manager or
Laboratory Manager depending on
specific laboratory organization.

• Supervises daily activities of analyses
within the group
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• Supervises QC activities performed as a
part of routine analytical operations

• Implements data review procedures

• Supervises the preparation and
maintenance of laboratory records

• Evaluates instrument performance and
supervises the calibration, preventive
maintenance, and scheduling of repairs

• Oversees or performs review and approval
of all analytical data

• Reports nonconformances to the
appropriate managers

• Responsible for meeting quality
requirements.

1.4.15 Analyst

 • Performs analytical methods and data
recording in accordance with documented
procedures

• Performs and documents calibration and
preventive maintenance

• Performs data processing and data review
procedures

• Reports nonconformances to the
Supervisor/Manager and QA Manager

• Ensures sample and data integrity by
adhering to internal chain-of-custody
procedures

• Responsible for meeting quality
requirements.

1.4.16 Sample Custodian

• Ensures implementation of proper sample
receipt procedures, including maintenance
of chain-of-custody

• Reports anomalies associated with
condition-upon-receipt of samples to the
Project Manager

• Logs samples into the LIMS

• Ensures that all samples are stored in the
proper environment

• Assists Environmental Health and Safety
staff with sample disposal

• Responsible for meeting quality
requirements.

1.4.17 Report Production Staff

• Accurately generates and compiles
analytical reports and associated
deliverables for delivery to the client

• Responsible for meeting quality
requirements.

1.5 General Responsibilities

It is the responsibility of each Quanterra

associate to perform their job-related duties in

compliance with all Quanterra corporate and

operation-specific SOPs and policies

applicable to their position.

1.6 Waste, Fraud, and Abuse
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Quanterra, through its ethics policy

(Corporate Policy Number LEG-001) and

ethics training, and the Quanterra

Compliance Program (Corporate Policy

Number LEG-009) requires and encourages

all associates to report any activity that may

be considered wasteful or fraudulent.  Any

incidents reported are subject to a complete

investigation per Quanterra Corporate Policy

Number LEG-005, “Internal Investigation”.

Associates involved in such activities are

subject to immediate dismissal.

Substance abuse is unacceptable behavior for

Quanterra associates and abuses are subject

to Human Resources disciplinary policies.

Prior to hiring, all Quanterra associates

undergo drug screening and are subject to

random screening on an annual basis.  The

Quanterra procedures on substance abuse

meet the federal contracting guidelines.
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2.0 Quality System and Description

Quanterra has defined Quality as meeting the

requirements of our clients, both internal and

external.  The QMS provides the structure to

achieve the total quality management goals

necessary to obtain world class standards of

performance and quality in all areas.

2.1 Quality Management System

The purpose of the QMS is to ensure the

quality of products and services.  The QMS is

a structured management system of

principles, objectives, policies,

responsibilities, and implementation plans at

the organizational and project-specific levels.

At the organizational level, the QMS provides

the framework within which project-specific

planning, implementation, and performance

assessment may occur. The QAMP

documents the QMS and describes both the

organizational and project-specific principles,

goals, controls, and tools of the QMS. The

QMS is described in detail in this QAMP,

Quality Policy Documents, and SOPs.

The QMS steering committee is comprised of

the Quanterra President and CEO and his

staff. This committee establishes the

Quanterra Vision and its strategic plan and

provides leadership and support for the

achievement of all quality goals and

objectives.  It is the responsibility of all

Quanterra directors and managers to

implement the QMS elements by setting

goals and objectives which lead to the

achievement of the Quanterra Vision.

2.2 Quality Assurance

Quality Assurance (QA) is defined as a

system of activities which ensures a process,

product, or service that meets the needs and

expectations of the customer.  QA is an

integral part of  Quanterra ’s QMS.

The organizational and project-specific

systems of the Quanterra QMS, discussed in

Section 2.1, are used to define QA goals.

Controls at the organizational level regulate

activities that support common or

standardized functions such as associate

qualifications and training, document control,

and material procurement.  Controls at the

project level regulate the definition and

implementation of customer requirements to

produce the desired type and quality of

product.  Some specific examples of quality

controls are:

• Measuring lab and instrument
performance on a daily basis to ensure that
the measurement systems are in statistical
control

• Demonstrating lab capability through data
quality assessments which document the
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overall qualification of the laboratory to
perform environmental analyses

• Utilizing SOPs to ensure uniformity and
compliance in the measurement process

• Providing controlled flexibility in routine
methodology to meet project-specific
sample and data requirements

• Monitoring operational performance of
the laboratory on a routine basis and
providing corrective action if needed

• Recognizing and promptly correcting any
factors which adversely affect quality

• Maintaining complete records of sample
receipt, laboratory analysis, data
evaluation and reporting, and sample
disposal.

2.3 Quality Documents

The QMS is defined by a series of documents

which are described in Sections 2.3.1 through

2.3.5.  The review and control of these

documents are described in Section 5.0.

Following is a list of documents used to

develop  Quanterra’s QAMP.  The

requirements of several of these documents

are cross-referenced with the content of the

QAMP in Table 2.3-1.  A cross-reference of

the QAMP and Quanterra documents to

NELAC Quality Systems Standards  is

presented in Table 2.3-2.

• Draft Interim Final EPA Requirements for
Quality Management Plans, U.S.

Environmental Protection Agency, EPA
QA/R-2, August 1994

• EPA Requirements for Quality Assurance
Project Plans, EPA QA/R-5 Final, August
1997

• Specifications and Guidelines for Quality
Systems for Environmental Data
Collection and Environmental Technology
Programs, American Society for Quality
Control, Energy and Environmental
Quality Division, Environmental Issues
Group, ANSI/ASQC E4-1994 (Formerly
EQA-1), January 1994

• Quality Assurance Program Requirements
for Nuclear Facilities, The American
Society of Mechanical Engineers, ASME
NQA-1-1989 edition

• Quality Assurance, Office of Nuclear
Energy & Office of Environment, Safety,
and Health, United States Department of
Energy, DOE ORDER 5700.6C, August
1991

• Title 10 Code of Federal Regulations, Part
830.120 Quality Assurance Requirements

• Implementation Guide for Use with
Independent and Management Assessment
Requirements of 10CFR, Part 830.120
and DOE 5700.67, DOE G414.1-1,
August, 1996

• Implementation Guide for Use with
10CFR, Part 830.120, Quality Assurance,
6830 - Rev. 0,  April 15, 1994

• Performance Criteria for Radiobioassay,
ANSI N 13.30, September 1989
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• Measurement Quality Assurance for
Radioassay Laboratories, ANSI N 42.2,
Revised May 21, 1992, Revision 10A

• Quality Management and Quality System
Elements for Laboratories - Guidelines,
American National Standard, American
Society for Quality Control, ANSI/ASQC
Q2-1991

• International Standard ISO/IEC Guide 25-
1990

• Interim Standard National Environmental
Laboratory Accreditation Conference
Draft Standards January 12, 1998 and
Standards dated July 2, 1998

2.3.1 Quality Assurance
Management Plan

This Quanterra Quality Assurance

Management Plan  (QAMP), along with

Quality Policy Documents and SOPs,

provides the criteria and specifications for the

generation of environmental analytical data.

The QAMP provides QC criteria for standard

procedures and facility-specific

instrumentation as well as method detection

limit (MDL) information. 

2.3.2 Quality Policy Documents

Quality Policy Documents provide further

detail to the QAMP.  They describe the

requirements for a specific program on a

corporate-wide level. Quality Policy

Documents use the concepts and

requirements contained in the QAMP and

provide sufficient detail so that corporate or

facility-specific SOPs can be developed.

2.3.3 Standard Operating
Procedures

Standard Operating Procedures (SOPs)

describe step-by-step instructions for

performing a method or activity.  In addition,

there are SOPs which relate to other support

services performed in the company. In

general, SOPs will be corporate or operation

specific. Corporate SOPs specify procedures

that are standard across Quanterra.

Operation-specific SOPs detail procedures

that pertain to a specific facility operation

only.  SOPs specify procedures, methods,

corrective action requirements,

documentation, review, and verification

requirements.  SOP format and document

control are described in Quanterra Policy

Number QA-001, “Standard Operating

Procedures.”  SOPs that are performed by

each Quanterra operating unit are listed in

Section 3 of the Facility Appendix to this

QAMP. SOPs are living documents and may

supersede some requirements in this

document until the QAMP update every two

years.

2.3.4 Quality Assurance Project or
Program Plans (QAPPs)

Regulations and contracts may contain QA

requirements which are different from
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Quanterra ’s QAMP.  To address unique or

project requirements, Quality Assurance

Project Plans (QAPP) may be prepared and

implemented.  The requirements documented

in a QAPP take precedence over the

Quanterra QAMP for that project.

Similarly, some regulatory programs such as

Florida Department of Environmental

Protection (FDEP) and Florida Department of

Health (FDH) require QA Plans specific to

their program.  The FDEP and FDH require

that each laboratory certified in the state

submit and maintain a Comprehensive QA

Plan.  Many state certifying agencies have

reciprocal certification agreements with

Florida.  In these situations, the QA Plan

submitted for regulatory programs takes

precedence over the Quanterra QAMP.

If requested and approved by the client,

project-specific requirements may be less

stringent than the Quanterra quality program.

Typical specifications contained in a QAPP

or documentation include:

• New or modified testing methods

• Unique QC logic

• Special requirements for equipment use
and maintenance

• Special handling due to safety
considerations

• Project-specific detection and reporting
limits

• Project-specific accuracy and precision
limits or the statistical treatment of data

• Additional or unique documentation or
records management requirements.

2.3.4.1 Quality Assurance
Summary

Quality Assurance Summaries (QAS) or

equivalent are used to distill client-specific

requirements typically documented in project

QA plans onto a concise format.  The

summary describes for each project the

required quality control samples, batching

schemes, flagging conventions, deliverables,

or other special client requests that may differ

from routine laboratory operations.  The QAS

or equivalent is disseminated to laboratory

operations by the Project Manager to

document client-specific requirements.  The

QAS may be used alone or in conjunction

with the project-specific QA plans.

2.3.5 Other Documents

Other documents which can affect the quality

program may include the Chemical Hygiene

Plan (CHP), the Quanterra Compliance

Program , memos, guidance documents, work

instructions, and periodic management

assessment reports.  These documents may

further define or guide the implementation of

quality standards at Quanterra but shall not

conflict with the QAMP or diminish the

effectiveness of the QMS.
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3.0 Associate Qualification and Training

All activities performed by 5YERXIVVE� shall

be accomplished by qualified associates.  The

following definitions are relevant to the

discussion of associate qualification and

training presented in this section:

• Qualification - The characteristics or
abilities gained through education,
training, or experience that enable an
individual to perform a required task.

 
• Orientation - The act or process of

acquainting individuals with an existing
situation, environment, or condition.

 
• Training - In-depth instruction to develop

proficiency in the application of
requirements, methods, and procedures.
Instruction may be internal or external
classroom sessions, courses, or on-the-job
training. 

 

 Employee orientation and training must be

performed in compliance with 5YERXIVVE

Corporate SOP Number  CORP-QA-0013,

“Employee Orientation and  Training”.

 

 3.1 Associate Qualifications

 Each operating unit shall have job

descriptions for all positions.  These job

descriptions must specify the minimum

qualifications for education and experience,

knowledge, and skills which are necessary to

perform at a satisfactory level. An associate's

performance shall be compared with the

requirements of his/her job description at

least annually, in conjunction with the

associate's annual performance review.  Due

to their length and detailed nature, job

descriptions for all employees are provided in

a separate Human Resource (HR) Manual

available at each laboratory.

 

 5YERXIVVE�expects the necessary knowledge,

experience, and skills to be demonstrated by

formal academic training. Qualifications of

professional associates shall be documented

by resumes which include academic

credentials, employment history, experience,

and professional registrations.  A copy of the

resume will be placed in the associate’s

training file or may be maintained in

electronic format.

 

 3.2 Orientation and Technical
Training of Laboratory Staff

 Associates receive internal, external, formal,

and informal training.  Training is performed

to maintain and develop proficiency, and to

promote improvement.  Training is performed

by individuals knowledgeable in the subject

matter.

 

 5YERXIVVE�associates are qualified based on

the experience and training documented in
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the individual’s training file, and are assigned

duties within their experience and training.

Each new associate shall receive orientation

and training in quality and health and safety.

Each new associate shall be supervised in

their assigned duties by their supervisor or

designee. The authorization to perform

independently shall be documented in the

training files and must be approved by the

Technical Manager or designee.  In addition,

training for associates may include

professional, managerial, communication,

and interpersonal skills as appropriate.  On-

going or periodic assessments will be

performed to determine training needs and

effectiveness of instruction.

 

 3.2.1 Quality Orientation

 Each newly hired 5YERXIVVE� associate

receives a Quality orientation. The QA

Manager or designee shall conduct this

orientation within two weeks of the

associate's report-to-work date. This

orientation will be documented in the

associate's training file. The QA Manager

shall review the following topics (at a

minimum) with the new associate as they

apply to individual’s assigned

responsibilities:

 

• 5YERXIVVE�Quality Policy and applicable
documents including the 5YERXIVVE

QAMP
 

• 5YERXIVVE� policies on ensuring data
integrity, meeting client requirements, and
ethics

 
• Identification and documentation of

nonconformance and corrective action
procedures

 
• Proper data recording practices
 

• Key elements of Quanterra Quality
Control Program Policy (No. QA-003).

 

 The QA orientation or on-going training shall

be documented using a written exam, a

checklist, or a preprinted form.  This

documentation is required to demonstrate an

understanding of the Quality orientation and

to determine if any areas covered require

further training.

 

 3.2.2 Quality Training

 Continued training in the mission and goals

of the QAMP shall be provided at least once

per year. Formal training sessions are

conducted and documented by the QA

Manager or designee.  The training program

shall address relevant regulatory

requirements, basic QC practices,

responsibilities of the technical and QA staff,

and the reporting of nonconformances.

 

 In addition, each 5YERXIVVE� associate shall

become familiar with the operating unit’s

quality programs by reading the relevant
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sections of the 5YERXIVVE� QAMP, policies,

and SOPs pertinent to his/her position.

 

 3.2.3 Health and Safety Orientation
and Training

 Each newly hired 5YERXIVVE� associate,

contract worker, or working visitor is

required to go through health and safety

orientation and training as per the laboratory

Chemical Hygiene Plan (CHP).  The

orientation must be performed as soon as

possible after the associate’s report-to-work

date and before chemicals are handled.

5YERXIVVE� associates and contract workers

shall be given comprehensive health and

safety training within ninety days of the start-

to-work date. Documentation is maintained in

the associate’s training file.  A detailed

description of this training is also provided in

the CHP.

 

 3.2.4 QA Manager Training

 All QA Managers shall receive training so

that they are proficient in the requirements of

the 5YERXIVVE� QAMP.  Continued

proficiency of QA Managers shall be

maintained through active participation in QA

audits and the preparation and review of QA

documents.

 

 3.3 Training Files

 Each active 5YERXIVVE� associate has an

individual training file maintained by the QA

Manager or designee. The types of training

documents included in the training file are as

follows:

• Associate's resume (if not maintained
electronically)

 
• Quality assurance and quality control
 
• Health and Safety
 
• Technical proficiency
 
• Professional Development
 
• Regulatory/Compliance.

Information is filed in the training file as

training is received.  Not all associates will

have training records for all areas depending

upon their job function or tenure with the

company.

3.3.1 Associate Resumes

A copy of the associate’s current resume will

be placed in the associate’s training file or

maintained in electronic format. 

Qualifications of associates, as documented

on resumes, include academic credentials,

employment history, experience, and

professional memberships and registrations.

3.3.2 Individual Training Records
for the Areas of Quality, Health
and Safety, and Technical
Proficiency Monitoring

Training of each associate shall be

summarized and documented on training
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forms or in a data base.  These include

documentation of participation in training,

one-on-one training, on-the-job training

initial and ongoing proficiency, or

participation in classes and other

presentations, and any other formal training

sessions, either internal or external. Examples

of some of the forms used to document this

training are provided in the Corporate SOP,

“Employee Orientation and Training”, SOP

Number CORP-QA-0013.  Initial or ongoing

technical proficiency training records shall

include documentation of the ability to

perform sample preparation or analysis using

internally prepared laboratory control samples

and/or externally available blind standard

reference materials per the most current

version of the method or SOP.  For further

details on initial or ongoing technical training

refer to “Employee Orientation and

Training”, SOP Number CORP-QA-0013.  In

addition, if any tests are given as part of the

training in each of these areas, the results are

filed in the individual’s training file. 

Technical proficiency of analysts must be

approved by the Technical Manager or

designee.

3.3.3 Training Records for
Professional Development

This category includes documentation of all

courses taken relating to an individual’s

professional development.  Examples of

courses include Conflict Resolution,

Management/Supervision, Time

Management, Conducting Effective

Meetings, and Interviewing Skills.

3.3.4 Training Records for
Regulatory/Compliance
Information

This category provides for documentation of

training on topics required by law (with the

exception of safety documented previously).

Examples of this category are Sexual

Harassment, Drug-Free Workplace, and

5YERXIVVE�ethics.
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4.0 Procurement of Items and Services

This section defines the Quanterra requirements

for the procurement of items and services. 

Controlling the quality of items and services

procured by Quanterra will help us meet the

needs of our customers. The Quanterra

procurement program requires:

• Assurance that purchased items and services
meet  Quanterra-established requirements
and perform as expected

 
• Definitions and descriptions of the

documentation levels required for the
applicable technical and administrative
requirements

 
• Evaluation and qualification of vendors.
 

 4.1 Selection of Vendors

 Prospective vendors are selected based upon

criteria appropriate to the materials or services

provided. For national vendors and contracts, the

vendor is selected by the Corporate Director of

Contracts through either a competitive

proposal/bid process, strategic business alliance

or negotiated vendor partnership. Potential

vendors are required to complete a vendor

acceptance application and are evaluated on the

following criteria as appropriate:

 

• The vendor’s history of providing identical or
similar products that perform satisfactorily in
actual use

• The vendor’s service record and ability to
provide a complete product line and
commensurate service

 
• The vendor’s ability to administer inventory

at Quanterra facilities through a fully
developed inventory management system
that will ensure correct stocking levels as
well as shelf-life tracking

 
• Software systems that will integrate with

Quanterra systems
 
• Objective evaluation of the vendor's current

quality records supported by documentation
 
• Ability of the vendor to provide service

agreements for instruments that meet
Quanterra specifications

 
• Evaluation of the vendor’s business strategy

and the ability of that strategy to complement
Quanterra’s quality program

 

• Results of audits by Quanterra of the
vendor's technical and quality capability.

 

 A Quanterra quality representative shall

determine the appropriate level of evaluation

criteria for the item or service being purchased.

Vendors that provide test and measuring

equipment, solvents, standards, instrument-

related service contracts, or subcontracted

laboratory services shall be subject to more

rigorous controls than vendors that provide off-

the-shelf items.  For the procurement of testing

and measuring equipment it is recognized that
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the environment in which the measurement

system is placed may have a bearing on its

performance.  Therefore, in lieu of other supplier

qualification activities, the quality representative

shall ensure that an acceptance testing plan is in

place to ensure that the measurement system is

able to meet specifications in the intended

operating environment.

 

 4.2 Procurement of Quality-Related
Items

 The quality of instruments, equipment,

standards, reagents, solvents, other chemicals,

gases, water, and laboratory containers used in

analyses must be known so that their effect

upon analytical results can be defined.  Quality-

related items (QRIs) are items that are used in

the operational unit that must meet a minimum

quality requirement.  All QRIs purchased by

5YERXIVVE�operating units shall be evaluated to

ensure that they meet the requirements and

specifications established by�5YERXIVVE. These

requirements and specifications include, but are

not limited to, client contracts, project-specific

QA requirements, data quality objectives

(DQOs) and analytical method requirements,

and defined technical specifications.

 

 Quality specifications shall be included or

referenced in the purchasing documents for the

procurement of the applicable items. Reference

to an approved model, lot number or chemical

grade is sufficient. If items which may affect

laboratory quality are requested from non-

preapproved vendors, quality approval must be

obtained prior to placing the order.

 

 When ordering QRIs, a system shall be put in

place to verify the quality of the item received.

 Each laboratory shall assign individuals

responsible for material procurement and

control.  Duties include:

 

• Specifying, in purchase orders or
requisitions, suitable grades of materials
(grade shall be defined by the responsible
manager and detailed in SOPs)

 
• Verifying upon receipt that materials meet

requirements (see section 4.2.3) and that, as
applicable, material certificates are
provided and maintained

 
• Identifying and storing materials
 
• Verifying that material storage is properly

maintained, and removing materials from
use when shelf life has expired.

 

 4.2.1 Role of Corporate Director of
Contracts

 The Corporate Director of Contracts supports
the laboratory by:

• Maintaining, issuing, and negotiating
contracts

 
• Identifying potential vendors and

subcontractors
• Identifying vendors for unique or scarce

materials
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• Preparing and communicating corporate
policies regarding purchasing and
procurement

 
• Developing and implementing with QA a

review of the purchasing program as it
pertains to procurement of QRIs.

 
 In order to enhance the quality and consistency

of the product within the laboratory network,

the Director of Contracts shall pursue national

contracts for laboratory supplies, standards, and

instruments of known quality and proven

reliability.

 

 4.2.2 Role of Quanterra Purchasing

 Quanterra Purchasing supports the laboratory

by:

 
• Identifying vendors for unique or scarce

materials
 
• Maintaining a system to facilitate purchases

made by each facility
 
• Maintaining lists of available items through

catalogs or contract agreements with
approved vendors

 
• Preparing and communicating corporate

policies regarding purchasing and
procurement.

 

 4.2.3 Procurement Procedures

 The specifications for standards, chemical

reagents, solvents, gases, water, and other QRIs

shall be documented in SOPs.  In addition,

each laboratory must have SOPs that cover the

following:

 

• Checking purity of standards, reagents,
reagent grade water, and other chemicals as
appropriate versus intended use

 
• Preparation, storage and expiration of

standards, reagents, and other chemicals as
appropriate

 
• Requirements for lab containers (e.g.,

volumetric glassware).
 

 Corporate SOPs will be developed for these

processes where appropriate.  Operation-

specific SOPs shall be in place if a corporate

SOP does not exist.

 

 Corrective actions for failure of an item to meet

required specifications are as follows:

 

• Review current supplies and eliminate from
use;  this must include communication to
the Quanterra laboratory network and
corporate purchasing to avoid additional
problems in other facilities

 
• Return to vendor
 
• Evaluate a new lot or alternate supplier
 
• Evaluate the impact on product or process.
 The Corporate Director of Purchasing or the

Corporate Director of Quality Assurance shall

be notified promptly of any quality problems

with national vendors.
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 4.2.4 Evaluation of QRIs

 Most QRIs will be evaluated as a function of

the standard analytical process.  This involves

the analysis of method blanks, as well as other

QC samples as described in Section 8.0.  For

some QRIs, small variability in the item may

significantly affect analytical results.  For these

QRIs the analysis and evaluation must take

place prior to using the item.  The  Corporate

SOP CORP-QA-0001; “Quality Testing of

Solvents, Acids, and Reagents (QRI

Program)”; documents the testing procedures

and acceptance criteria.  A list of QRIs that

require testing prior to use is listed in Table

4.2-1.  If any QRI is determined during routine

use to be the source of quality problems, or has

demonstrated variability that affects analytical

results, the QRI may be added to the list in

Table 4.2-1.  Facility QA Managers must

forward such requests to the Corporate Director

of Quality Assurance, the Director of

Purchasing, and Corporate Technology.

 

 For items that are used regularly by Quanterra

facilities where no unique requirements or

specifications are required, the items may be

purchased off-the-shelf. These items are

ordered from the supplier on the basis of

specifications set forth in the supplier’s

published product description. Off-the-shelf

items include general laboratory supplies such

as glassware, filter paper, pipettes, and

chromatography columns. These items are

evaluated as a function of the standard

analytical process. An off-the-shelf item can be

added to the list in Table 4-2.1 when it is

determined that evaluation prior to use is

required.  Requests to add items to this list are

made to the facility QA Manager.

 

 Evaluation of instruments purchased shall be

conducted according to the acceptance testing

plan as established in the procurement

documents. Acceptance criteria may include

instrument reliability, sensitivity, stability,

accuracy, and ability to interface with existing

computer systems and networks. 

 

 4.2.5 Special Requirements for
Standard Reference Materials

 For all standard reference materials (SRMs),

Quanterra will use materials of known quality

for the intended use.  Where available, SRMs

will be traceable to the National Institute of

Standards Technology (NIST), the American

Association for Laboratory Accreditation

(A2LA), or to an equivalent source.  If the

traceability is not commercially accessible, the

best available standard for the material or

isotope shall be used. Certificates for Certified

Standard Reference Materials (CSRMs) shall

be procured from the supplier. Documentation

received with each standard shall include the

following information as appropriate:
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• Traceability to an approved source (where
available) or other certificate of analysis

 
• Radionuclide identification with activity

and error
 
• Reference Material Certificate
 
• Certification Report that will include

pertinent information such as:
 

• Starting material characteristics
including purity and traceability

 
• Expiration date
 
• Lot number
 
• Preparation date
 
• Methods of measurement and

associated uncertainty
 
• Actual weights and measurements

determined by gravimetric or
volumetric measurement

 
• Unique identifying number
 
• Formula weight

 
• Density
 
• Half-life of radionuclide(s)
• Mass and volume of standards

 
• Percent of impurities

Receipt, storage, evaluation, use, control, and

disposal of all standards as well as

documentation of these activities are described

in operation-specific SOPs. Additional

discussion of standards can be found in section

8.5.4.

4.3 Procurement of Subcontract
Laboratory Services

A subcontract laboratory is defined, for the

purposes of this QAMP, as a laboratory external

to the Quanterra laboratory network. However,

for certain federal programs, a branch location of

the Quanterra laboratory network may also be

defined as a subcontractor and require client and

agency approval prior to use on a project. If

required, Quanterra will meet those

requirements. A subcontracted laboratory will be

used only in the event that any of the Quanterra

laboratories do not have the capability or

capacity to perform the requested testing, or as

directed by the customer.  A subcontracted

laboratory shall be used only after approval is

obtained from the client and the quality of the

laboratory is determined to be acceptable

according to Quanterra Corporate SOP Number

CORP-QA-0012, “Selection and Evaluation of

Subcontractor Laboratories”. Once these

conditions are met, the subcontract laboratory

will be added to an approved subcontractor list

maintained in a database.

Subcontracted laboratories may be removed

from approved status on the basis of a failure to

perform adequately, as a result of audit findings,

nationally recognized or other performance

evaluation sample results, or at the request of the
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Corporate Director of Quality Assurance.  The

QA staff are responsible for evaluating,

approving, and recommending subcontractors. 

The Project Manager of the primary laboratory is

responsible for identifying and initiating

prequalification of the subcontract laboratory

and managing the subcontractor throughout

project implementation.

4.4 Vendor Partnerships

Quanterra may enter into partnership

agreements with vendors under the auspices of

the technology organization.  The purpose of

these vendor partnerships is to standardize

instruments, data handling systems, and other

products or services which enable or enhance

our ability to meet or exceed the requirements of

our clients. Vendor partnership agreements must

meet the requirements in Section 4.1.  
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5.0 Documentation and Record Keeping System

5.1 Quality Documents and Records

5YEPMX]�HSGYQIRXW�EVI� XLSWI�[LMGL�HIJMRI� XLI

SFNIGXMZIW��TSPMGMIW��ERH�TVSGIHYVIW�XLEX�IRWYVI

XLI� UYEPMX]� SJ� MXIQW� ERH� WIVZMGIW� TVSZMHIH� F]

5YERXIVVE�� � %� W]WXIQ� LEW� FIIR� HIWMKRIH� XS

VIZMWI�� HMWXVMFYXI�� ERH� GSRXVSP� UYEPMX]

HSGYQIRXW�� 5YERXIVVE� UYEPMX]� HSGYQIRXW� EVI

PMWXIH�MR�8EFPI�������EPSRK�[MXL�XLIMV�ETTVSZEP

VIUYMVIQIRXW��

6IGSVHW�EVI��HSGYQIRXW�XLEX�TVSZMHI�SFNIGXMZI

IZMHIRGI� SJ� XLI� TIVJSVQERGI� SJ� ER� MXIQ� SV

TVSGIWW�� 6IGSVHW� EVI� JYVXLIV� HMWGYWWIH� MR

7IGXMSRW�����XLVSYKL�����

5.2 Document Review and Revision

5YEPMX]� HSGYQIRXW� LEZI� QYPXMTPI� PIZIPW� SJ

VIZMI[� ERH� ETTVSZEP� ETTVSTVMEXI� JSV� XLI

HSGYQIRX���8LIWI�VIZMI[W�EVI�HIQSRWXVEXIH�F]

XLI�WMKREXYVI�SJ�XLI�VIZMI[IV�SR�XLI�HSGYQIRX�

5YEPMX]� HSGYQIRXW� EVI� VIUYMVIH� XS� FI

TIVMSHMGEPP]� VIZMI[IH� ERH�� MJ� RIGIWWEV]�

VIZMWIH�� 8LI� JVIUYIRG]� SJ� XLMW� VIZMI[� MW

HITIRHIRX� YTSR� XLI� X]TI� SJ� HSGYQIRX� ERH

VIKYPEXSV]�ERH�GPMIRX�VIUYMVIQIRXW���8EFPI�����

��PMWXW� XLI�5YERXIVVE�UYEPMX]�HSGYQIRXW�EPSRK

[MXL�XLIMV�VIUYMVIH�JVIUYIRG]�SJ�VIZMI[�ERH�XLI

MRHMZMHYEPW� VIWTSRWMFPI� JSV� TIVJSVQMRK� XLSWI

VIZMI[W�� � -R� EHHMXMSR� XS� TIVMSHMG� VIZMI[� ERH

VIZMWMSR�� UYEPMX]� HSGYQIRXW� QYWX� FI� VIZMWIH

[LIR� XLI� EGXMZMX]�� TSPMG]�� SV� TVSGIHYVI� XLI]

HIWGVMFI�GLERKIW�MR�E�WMKRMJMGERX�QERRIV����%PP

GLERKIW� WLEPP� FI� WYFNIGX� XS� XLI� WEQI� VIZMI[

ERH� ETTVSZEP� TVSGIWW�� � %QIRHQIRXW� MRGPYHIH

MR�HSGYQIRXW�WLEPP�FI�GPIEVP]�QEVOIH�

5.3 Document Control and
Distribution

(SGYQIRX�GSRXVSP�MW�RIGIWWEV]�XS�IRWYVI�XLEX�

w XLI�W]WXIQ�TVSHYGIW�YRIUYMZSGEP��EGGYVEXI

VIGSVHW� [LMGL� HSGYQIRX� EPP� PEFSVEXSV]

EGXMZMXMIW

w EWWSGMEXIW� LEZI� EGGIWW� XS� GYVVIRX� TSPMGMIW

ERH�TVSGIHYVIW�PSGEXIH�MR�SV�RIEV�XLI�EVIE�MR

[LMGL�[SVO�MW�TIVJSVQIH�EX�EPP�XMQIW

w SRP]� GYVVIRX�� EYXLSVM^IH� ZIVWMSRW� SJ

TSPMGMIW�ERH�TVSGIHYVIW�EVI�YWIH

w SFWSPIXI� HSGYQIRXW� EVI� EVGLMZIH� MR� E

QERRIV�XLEX�EPPS[W�IEW]�VIXVMIZEP

w XLI�LMWXSV]�SJ�YWI�JSV�TEVXMGYPEV�ZIVWMSRW�SJ

HSGYQIRXW�GER�FI�VIGSRWXVYGXIH�

 

 5YEPMX]� HSGYQIRXW� XLEX� EVI� TPEGIH� YRHIV� E

GSRXVSPPIH� HMWXVMFYXMSR� MRGPYHI�� FYX� EVI� RSX

PMQMXIH� XS� XLMW� 5%14�� 5YEPMX]� 4SPMG]

(SGYQIRXW�� ERH�734W��*SVQEX� ERH�GSRXVSP�SJ

734W� EVI� HIWGVMFIH� MR� 5YERXIVVE� 4SPMG]

2YQFIV� 5%������ l7XERHEVH� 3TIVEXMRK

4VSGIHYVIW�z� �5%44W� EVI� EPWS� TPEGIH� YRHIV� E
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GSRXVSPPIH� HMWXVMFYXMSR�[LIR� XLEX� HSGYQIRX� MW

IRXMVIP]� KIRIVEXIH� F]� 5YERXIVVE�� � 8LIWI

HSGYQIRXW� WLEPP� GPIEVP]� MRHMGEXI� XLI� IJJIGXMZI

HEXI�SJ�XLI�HSGYQIRX�ERH�XLI�VIZMWMSR�RYQFIV�

 

 5YEPMX]� HSGYQIRXW� EVI� GSRXVSPPIH� F]� MRMXMEPP]

HMWXVMFYXMRK�XLIQ�XS�XLI�EWWSGMEXIW�[LS�RIIH�XS

FI� E[EVI� SJ� SV� JSPPS[� XLI� GSRXEMRIH

MRJSVQEXMSR� SV� TVSGIHYVIW�� � %PP� WYFWIUYIRX

VIZMWMSRW� SV� YTHEXIW� XS� XLI� HSGYQIRX� EVI� EPWS

HMWXVMFYXIH� XS� XLI� EWWSGMEXI�� � 8LI� GSRXVSPPIH

GST]� HMWXVMFYXMSR� PMWX� MW� QEMRXEMRIH� [MXL� XLI

REQI� SJ� IEGL� EWWSGMEXI� [LS� VIGIMZIH� E� GST]

EPSRK� [MXL� XLIMV� GSRXVSPPIH� GST]� RYQFIV��

7YFWIUYIRX� VIZMWMSRW� SV� YTHEXIW� XS� XLI

HSGYQIRXW�EVI�EPWS�GSRXVSPPIH�ERH�MWWYIH�FEWIH

SR� XLI� HMWXVMFYXMSR� PMWX�� � 3FWSPIXI� ZIVWMSRW� SJ

HSGYQIRXW� EVI� VIQSZIH� JVSQ� WIVZMGI� [LIR

RI[� VIZMWMSRW� EVI� MWWYIH�� � *YVXLIV� HIXEMPW� SJ

VIWTSRWMFMPMXMIW�ERH�W]WXIQW�YWIH�JSV�HSGYQIRX

GSRXVSP�EVI�HIWGVMFIH�MR�JEGMPMX]�WTIGMJMG�734W�

��6IGSVHW� SJ� GSRXVSPPIH� HMWXVMFYXMSR� EVI

QEMRXEMRIH�F]�5YERXIVVE�ERH�HIQSRWXVEXI�XLEX

GYVVIRX� TSPMGMIW� ERH� TVSGIHYVIW� LEZI� FIIR

MWWYIH�XS�EPP�ETTVSTVMEXI�TIVWSRRIP�

 

 'SRXVSPPIH�HSGYQIRXW�EVI�QEVOIH� �'SRXVSPPIH

'ST]�� ERH� EVI� RYQFIVIH� EGGSVHMRK� XS� XLI

GSRXVSPPIH�GST]�HMWXVMFYXMSR�PMWX�SV�JMPI���'STMIW

SJ� HSGYQIRXW� TPEGIH� YRHIV� GSRXVSPPIH

HMWXVMFYXMSR� EVI� WSQIXMQIW� VIPIEWIH� EW

YRGSRXVSPPIH� [MXL� XLI� YRHIVWXERHMRK� XLEX� RS

JYVXLIV� YTHEXIW� SV� VIZMWMSRW� SJ� XLEX� HSGYQIRX

[MPP� FI� MWWYIH� XS� XLEX� MRHMZMHYEP� HSGYQIRX

LSPHIV�� � 5YEPMX]� HSGYQIRXW� EVI� GSRWMHIVIH

TVSTVMIXEV]�XS�5YERXIVVE���FYX�QE]�FI�MWWYIH�XS

SYXWMHI�TEVXMIW�[LIR�ETTVSZIH�F]�5%�� �8LIWI

EVI� RSVQEPP]� MWWYIH� EW� YRGSRXVSPPIH� GSTMIW��

8LSWI� GSTMIW� EVI� QEVOIH� l9RGSRXVSPPIHz� ERH

EVI� RSX� EWWMKRIH� E� GSRXVSP� RYQFIV��

9RGSRXVSPPIH� GSTMIW� GER� EPWS� FI� MWWYIH� XS� PEF

TIVWSRRIP�JSV�VIZMI[�TVMSV�XS�MQTPIQIRXEXMSR��

9RGSRXVSPPIH� GSTMIW� SJ� HSGYQIRXW� GERRSX� FI

YWIH�XS�TIVJSVQ�[SVO�MR�XLI�PEFSVEXSV]�FIGEYWI

RS� YTHEXIW� SV� VIZMWMSRW� [MPP� FI� TVSZMHIH� JSV

XLSWI� GSTMIW�� ERH� XLI]� EVI� RSX� VIXVMIZIH�[LIR

RI[�ZIVWMSRW�EVI�VIPIEWIH�

 

 5.4 Effective Dates and Document
History

 
 The effective date of any quality document,

except the QAMP, is the laboratory

designated implementation date, the date

when controlled copies are distributed and the

document is first put into use at a given

Quanterra�JEGMPMX]���8LI�MQTPIQIRXEXMSR�HEXI

MW�MRHMGEXIH�SR�XLI�XMXPI�TEKI�SJ�XLI�HSGYQIRX�

8LI�5%14�MQTPIQIRXEXMSR�HEXI�MW����HE]W

EJXIV�XLI�VIZMWMSR�HEXI���4VMSV�XS�XLMW�HEXI��EPP

VIUYMVIH�VIZMI[W�SJ�XLI�HSGYQIRX�EVI

GSQTPIXI��XVEMRMRK�MW�GSQTPIXIH�JSV�TIVWSRRIP

[LS�[MPP�FI�YWMRK�XLI�HSGYQIRX��ERH�VIWSYVGIW

RIIHIH�XS�TIVJSVQ�XLI�JYRGXMSRW�HIWGVMFIH�MR
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XLI�HSGYQIRX�EVI�MR�TPEGI���8LI�HSGYQIRX

GSRXVSP�W]WXIQW�QYWX�MRGPYHI�E�QEWXIV�PMWX�SV

JMPI�XLEX�MHIRXMJMIW�XLI�GYVVIRX�VIZMWMSR�WXEXYW�SJ

UYEPMX]�HSGYQIRXW�ERH�VIGSVHW�XLI�IJJIGXMZI

HEXI�JSV�IEGL�YTHEXI�ERH�ZIVWMSR�SJ�XLI

HSGYQIRXW�WS�XLEX�XLI�LMWXSV]�SJ�YWI�JSV�IEGL�EX

XLI�JEGMPMX]�GER�FI�HIQSRWXVEXIH�

 

 5.5 Records Management

 -RJSVQEXMSR� JSV� IEGL� FYWMRIWW� JYRGXMSR� SJ� XLI

SVKERM^EXMSR� MW� WXSVIH� ETTVSTVMEXIP]� EGGSVHMRK

XS�MXW�X]TI�SJ�MRJSVQEXMSR���8LI�VIGSVH�OIITMRK

W]WXIQ� MW� MRXIRHIH� XS� EPPS[� LMWXSVMGEP

VIGSRWXVYGXMSR� SJ� EPP� PEFSVEXSV]� EGXMZMXMIW� XLEX

TVSHYGI� XLI� VIWYPXERX� EREP]XMGEP� HEXE� [LIXLIV

QERYEP� SV� GSQTYXIVM^IH�� � %PP� VIGSVHW�

GIVXMJMGEXIW�� ERH�TVSNIGX� VITSVXW� WLEPP� FI� WEJIP]

WXSVIH� EW� IPIGXVSRMG� SV� LEVHGST]�� LIPH� WIGYVI�

ERH�MR�GSRJMHIRGI�JSV�XLI�GPMIRX���(IXEMPW�SJ�XLI

VIGSVHW�QEREKIQIRX�TVSKVEQ�EVI�GSRXEMRIH�MR

XLI� 5YERXIVVE� 6IGSVH� 6IXIRXMSR� 4SPMG]� 2S�

0)+�����ERH�WYTTSVXMRK�HSGYQIRXW�

 

 5YERXIVVE� MW� GSQQMXXIH� XS� TVSZMHMRK

WGMIRXMJMGEPP]� WSYRH�� PIKEPP]� HIJIRWMFPI� HEXE� SJ

ORS[R� ERH� HSGYQIRXEFPI� UYEPMX]�� � 0IKEPP]

HIJIRWMFPI� HEXE� EVI� VIJIVVIH� XS� EW� HEXE� [LMGL

[MPP� WXERH� EKEMRWX� VIEWSREFPI� EHZIVWEVMEP

MRUYMV]� MR� XLI� GSYVXW�SJ�PE[�� � � (EXE� QYWX� FI

WYTTSVXIH� F]� E� 5%44�� GPMIRX� EKVIIQIRXW�

GSRXVEGXYEP� HSGYQIRXW�� SV� XLI� 5YERXIVVE

5%14��(EXE�QYWX�EPWS�FI�HSGYQIRXIH�WS�XLEX

XLI�EREP]XMGEP�TVSGIWW�GER�FI�VIGSRWXVYGXIH�

 

 4VSNIGX� JMPIW� QYWX� FI� SVKERM^IH� WS� XLEX� XLI

TVSNIGX� IZIRXW� GER� FI� VIGSRWXVYGXIH� MJ

RIGIWWEV]��%GGSYRXEFMPMX]�JSV�XLI�GSQTPIXIRIWW

ERH�EGGYVEG]�SJ�MRJSVQEXMSR�QYWX�FI�WTIGMJMIH�

7YTTSVXMRK� MRJSVQEXMSR�� MRGPYHMRK� HEXE� XLEX

HIQSRWXVEXIW� E� JEGMPMX]kW� EFMPMX]� XS� TIVJSVQ

WTIGMJMG�EREP]WIW��WLEPP�FI�TVSTIVP]�QEMRXEMRIH�

 

 6IGSVHW� EVI� HMZMHIH� MRXS� X[S� HMWXMRGX� X]TIW�

5YEPMX]� ERH� 4VSNIGX� 6IGSVHW�� [LMGL� EVI

HMWGYWWIH� MR� XLI� JSPPS[MRK� WIGXMSRW�� )EGL

PEFSVEXSV]� WLEPP� LEZI� E� W]WXIQ� MR� TPEGI� XLEX

TVSZMHIW� JSV� ETTVSTVMEXI� ERH� EHIUYEXI

MQTPIQIRXEXMSR� SJ� XLIWI� VIGSVHW� QEREKIQIRX

VIUYMVIQIRXW�

 

 5.5.1 Quality Records

 5YEPMX]�VIGSVHW�HIQSRWXVEXI�SZIVEPP�PEFSVEXSV]

STIVEXMSR���)\EQTPIW�SJ�UYEPMX]�VIGSVHW�MRGPYHI

XLI�JSPPS[MRK�

 

w -RWXVYQIRX�PSKFSSOW

w )UYMTQIRX�QSRMXSVMRK�VIGSVHW

w 'EPMFVEXMSR��VIGSVHW

w -RWXVYQIRX�GEPMFVEXMSR�HEXE

w 1EMRXIRERGI�PSK�FSSOW

w 5'�WEQTPI�HEXE

w 7XERHEVH�TVITEVEXMSR�PSKFSSOW
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w 7XERHEVH�GIVXMJMGEXIW

w 7XERHEVH�STIVEXMRK�TVSGIHYVIW

w -RXIVREP�ERH�I\XIVREP�4)�WEQTPI�VIWYPXW

w 0EFSVEXSV]�PMGIRWIW�ERH�EGGVIHMXEXMSRW

w 5YEPMX]�VITSVXW�XS�QEREKIQIRX

w -RXIVREP�ERH�I\XIVREP�EYHMX�VITSVXW

w 2SRGSRJSVQERGI�QIQSW

w 8VEMRMRK�VIGSVHW�

 

 8LIWI� VIGSVHW� QE]� ETTP]� XS� SRI� SV� QSVI

TVSNIGXW�� FYX� MR� KIRIVEP� XLI]� EVI� ETTPMGEFPI� XS

QER]� TVSNIGXW�� � 5YEPMX]� VIGSVHW� QYWX� FI

TVSTIVP]�QEMRXEMRIH�MR�XLI�JEGMPMX]�JMPIW�

 

 5.5.2 Project Records

 4VSNIGX� VIGSVHW� EVI� HSGYQIRXW� [LMGL� EVI

WTIGMJMG� XS� E� TVSNIGX� SV� E� KVSYT� SJ� WEQTPIW

[MXLMR� ER� SR�KSMRK� TVSNIGX�� � � � )\EQTPIW� � SJ�

TVSNIGX�VIGSVHW�EVI�EW�JSPPS[W�

 

w 'LEMR�SJ�GYWXSH]�JSVQW

w 6E[�EREP]XMGEP�HEXE

w *MREP� HEXE� VITSVXW� [MXL� GEWI� REVVEXMZI� ERH
GSZIV�PIXXIV

w 5'�ERH�GEPMFVEXMSR�VIWYPXW

w 4VSNIGX�WTIGMJMG�RSRGSRJSVQERGI�QIQSW

w 4VSNIGX� GSVVIWTSRHIRGI� MRGPYHMRK� TLSRI

PSKW

w 5YSXIW�ERH�'SRXVEGXW�[LIVI�ETTPMGEFPI

w 4VSNIGX�WTIGMJMG�5%44W�ERH�734W�

 

 4VSNIGX�VIGSVHW�WLEPP�FI�TVSTIVP]�QEMRXEMRIH�

 

 5.5.3 Electronic Data
 Where computers or automated equipment are

used for capturing, processing, recording,

reporting, storage or retrieval of analytical data,

the Quanterra’s� � record handling system is

designed to ensure that:

 

• The requirements in the EPA Good

Automated Laboratory Practices (GALP),

as expressed in our SOPs are followed

 

• Computer software is documented and

adequate for use

 

• Procedures are established and

implemented for protecting the integrity of

electronic media data in terms of data entry

or capture, data storage, data transmission,

and data processing

 

• Computers and automated equipment are

maintained to ensure proper functioning

and the environmental and operating

conditions necessary to maintain the

integrity of calibration and analytical data

 

• Security of data, including the prevention

of unauthorized access and modification of

computer data, is maintained.
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Further discussion of control of computer

hardware and software is given in the

following chapter.

5.6 Storage, Retention and Disposal
 of Records

;LIR� VIGSVHW�� EW� GSRXEMRIH� MR� JMPIW�� EVI

XVERWJIVVIH�XS�E�VIGSVHW�WXSVEKI�EVIE�SV�SJJ�WMXI

WXSVEKI� EVIE�� XLI]� WLEPP� FI� TPEGIH� MR� WYMXEFPI

GSRXEMRIVW�ERH�ER�MRZIRXSV]�WLIIX��LEVH�GST]�SV

IPIGXVSRMG�� TVITEVIH� F]� XLI� TIVWSR� WYFQMXXMRK

XLI� VIGSVHW�� � 8LI� GSRXIRXW� SJ� IEGL� GSRXEMRIV

[MPP� FI� GSQTEVIH� XS� XLI� MRZIRXSV]� WLIIX� ERH

PEFIPIH�� -J� XLIVI� EVI� ER]� HMWGVITERGMIW�� XLI

GSRXEMRIV�ERH�MRZIRXSV]�WLIIX�WLEPP�FI�VIXYVRIH

XS� XLI� WYTIVZMWSV� SV� +VSYT�8IEQ� 0IEHIV

WYFQMXXMRK� XLI� VIGSVHW� JSV� VIWSPYXMSR�� � -R

EGGSVHERGI� [MXL� 2)0%'� VIUYMVIQIRXW�

5YERXIVVE� [MPP� WXSVI� EPP� UYEPMX]� VIGSVHW� ERH

UYEPMX]�HSGYQIRXW��EW�HIJMRIH� MR� XLMW�'LETXIV�

JSV� E� TIVMSH� SJ� JMZI� ]IEVW�� �3XLIV� VIGSVHW� ERH

HSGYQIRXW�[MPP�FI�QEMRXEMRIH�ERH�HMWTSWIH�SJ

�EGGSVHMRK�XS�5YERXIVVE�4SPMG]�2YQFIV�0)+�

����� l6IGSVH� 6IXIRXMSR�z� � %PP� MRJSVQEXMSR

RIGIWWEV]� JSV� XLI� LMWXSVMGEP� VIGSRWXVYGXMSR� SJ

HEXE� QYWX� FI� VIXEMRIH� F]� XLI� PEF�� � 6IGSVHW

[LMGL�EVI�SRP]�WXSVIH�SR�IPIGXVSRMG�QIHME�QYWX

FI� WYTTSVXIH� F]� XLI� LEVH[EVI� RIGIWWEV]� JSV

XLIMV�VIXVMIZEP�

5.7 Data Confidentiality

5YERXIVVE� GSRWMHIVW� XLI� HEXE� ERH� EWWSGMEXIH

MRJSVQEXMSR�JSV�E�TVSNIGX�XS�FI�GSRJMHIRXMEP�ERH

XLI�TVSTIVX]�SJ�XLI�GPMIRX���-R�SVHIV�XS�TVIWIVZI

GPMIRX� GSRJMHIRXMEPMX]�� Veports and supporting

records are only released to third party persons

or organizations after consultation with the

client and laboratory management. If however

directed by courts-of-law or other competent

authorities, such as regulatory agencies,

5YERXIVVE� will provide required records and

notify its clients and provide information as to

the identification of the requester and the

records that will be released.

The audit reports supplied by federal, state, and

local regulatory agencies are public

information and can be released without

written consent of those agencies.  However,

specific project audits are confidential and

must be approved by the client before releasing

them to a third party.

Regardless of  confidentiality clauses 

contained in contractual documents, no

information or records are released without

first obtaining written approval from the client.
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6.0 Computer Hardware And Software

The purpose of defining controls for computer

hardware and software is to protect the

integrity of computer-resident data.  SOPs shall

be put in place to ensure that computer-resident

data and programs are accurate, controlled, and

secure.  The required SOPs and their scope will

be presented in the Quanterra Software

Quality Assurance Plan.

Quanterra’s commitment to meeting good

automated laboratory practices is presented in

the Quanterra Corporate Policy Number

CORP-IT-013, Software Quality Assurance.

6.1 Use of Hardware

Computer hardware used in the generation,

measurement, or assessment of client data shall

be of appropriate design and of adequate

capacity to function according to

specifications.  Computer hardware shall be

suitably located for operation, inspection,

cleaning, and maintenance. The computer shall

be installed in accordance with the

manufacturer's recommendations. Any changes

to the equipment shall be approved by the

laboratory Information Technology (IT)

representative.

6.2 Security

Procedures shall be in place to insure the

integrity of client data.  These may include

both physical and logical protection and will

ensure that access is limited to authorized

persons.

Data files will have backup copies made at

regular intervals to protect data against

accidental loss through a hardware or software

failure.

6.3 Use of Software

If computer software is used to acquire,

process, or report client data, that software will

be tested to ensure that it correctly performs its

intended function.  Software may be validated

or verified, depending upon its complexity,

size, and whether it was purchased or

developed by Quanterra. The following

definitions are used by Quanterra:

• Validation - the process of establishing
documented evidence which provides a
high degree of assurance that a specific
process will consistently produce a product
meeting predetermined specifications and
quality attributes. This process
demonstrates and documents that the
software performs correctly and meets all
specified requirements.

• Verification - the process of checking the
accuracy of automatically (electronically)
calculated information.
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6.3.1 Industry Standard Software

Industry standard software programs are

defined as those which are purchased and

widely used without modification to the

program itself. The program is initially verified

for use by using test problems with known

solutions to demonstrate that the program is

operational for the desired application.

All purchased software must be used in

accordance with the terms of its software

license. Any use of software contrary to its

license terms is expressly prohibited by

Quanterra.

6.3.2 Quanterra-Developed Software

For programs used to process client data and

developed within Quanterra, and externally

prepared programs which are modified by

Quanterra, validation or verification must be

performed.  The process used is dependent

upon the function of the software as follows:

• Large complex systems consisting of
several programs operating in unison to
produce an intended result must be
validated.

• For smaller software which only performs
numerical manipulation, sample sets of
numbers for which results are known
should be processed and the results verified.
In this case, known results are usually

generated by performing hand calculations
using the same equations and procedures as
the software to verify that the software
produces identical results.

• Software which performs as part of
instrument operation should be verified as
previously described and by processing
reference materials through the instrument
system.  Processed instrument response
should be evaluated against expected
instrument response and performance.

6.3.3 Control of Software Changes

Changes to software used for processing client

data shall be controlled and documented

according to the procedures presented in the

Quanterra Corporate Policy Number CORP-

IT-013, Software Quality Assurance.

6.3.4 Software Revalidation

Whenever a program is changed, the change

will be evaluated to determine if revalidation is

necessary. If the software has had features

added, previous test problems should be rerun

to demonstrate that their function has not been

affected.  New test problems should be

processed, as previously discussed, to verify

added performance.  If software revision

changes the basic operation of the program,

complete revalidation of the program may be

required.

Spreadsheets and unprotected software used to

acquire, process, or report client data must be
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documented and reverified when changes are

made. The test problems used to provide initial

verification shall be reprocessed and the results

compared to demonstrate that performance of

the software is unchanged.

Laboratory operations is responsible for the

generation of the validation and verification

data for instrument level software.  QA will

maintain the necessary documentation.

Corporate Information Technology is

responsible for generation and maintenance of

documentation relating to verification and

validation of the Quanterra LIMS system.

This is described  in the Quanterra Corporate

Policy Number CORP-IT-013, Software

Quality Assurance.

6.4 Documentation

Documentation shall be established for system

development, change control, validation,

verification, and security.  Documentation will

be retained according to the Quanterra

Records Retention Policy No. LEG-004.

6.5 Computer Viruses

Quanterra shall employ the use of anti-virus

software to detect and remove viruses from

software.
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7.0 Planning

The generation of environmental analytical

data is an intricate process. Success is

dependent upon the timely execution of

interrelated steps, many of which may be

project-specific. 5YERXIVVE� has an

organizational system in place to ensure that

all projects are properly planned prior to

project initiation, and are monitored for

conformance to project requirements during

the course of the project. This system ensures

that 5YERXIVVE’s clients receive quality

deliverables, as well as quality service.

5YERXIVVE� communicates with its clients to

identify the client’s needs.  Project Managers

(PMs) work together with Customer Service

Managers (CSMs), or designee, to assess and

coordinate 5YERXIVVE’s resources. Each

client is assigned a single point of contact,

usually a PM, to ensure that there is a strong

line of communication between the client and

5YERXIVVE.  Projects receive technical and

QA support at the laboratory or corporate

level as needed to ensure that project DQOs

are achievable.

7.1 Data Collection Process

The sample collection and data generation

processes are designed  to produce analytical

data that accurately reflect the nature of the

site or sampling point. Figure 7.1-1 shows the

sample collection and data collection

processes. To ensure our services meet client

and project requirements, communication and

planning with the client are emphasized. The

organization described in Section 7.2 is in

place to ensure that these goals are achieved.

 

7.2 Organizational Responsibilities

Project planning is normally performed

within 5YERXIVVE� by the operational units.

Each operating unit also has the responsibility

for customer service within their operating

unit. CSMs or designee, Account Managers

(AMs), PMs, Operations Managers, and

Laboratory Managers play an integral part

that will collectively ensure that all projects

are thoroughly planned and communicated to

all appropriate personnel.  Successful project

planning and communication of project

requirements ensures that the laboratory has

facilities and resources to perform the tests

required, samples will be handled

appropriately and that analytical data will be

reported in compliance with project

requirements. As a matter of policy, CSMs or

designee, AMs, PMs, Lab Managers, and

Operations Managers work together to ensure

that the following will occur prior to receipt

of samples at the laboratory:
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Chain-of-Custody initiated

Samples shipped

Samples received in the
laboratory

Chain-of-Custody
completed

Samples examined for
condition upon receipt

Holding times and
analysis request reviewed

Samples logged in

Samples placed into
proper storage
environment

Responsibility of the
Field Personnel

Log-in reviewed by
Project Managers-

analyses prioritized by
Group/Team Leaders

Responsibility of
Laboratory

Sample Custodian
and Project Manager

Samples analyzed

Data and QC sample
results reviewed

Data verified

Report compiled

Data reported Responsibility of
Project Manager

Responsibility of
Laboratory Associates

FIGURE 7.1-1
Data Collection Process Flow DiagramSamples collected,

preserved and packaged,
& field documentation

prepared
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• Samples are scheduled for arrival at the
laboratory

 
• All unique project requirements have

been identified and communicated to all
appropriate personnel

 
• Standardized client, state, federal, or

5YERXIVVE� programs are appropriately
selected

 
• Fully-qualified subcontract laboratories

have been selected if needed
 
• A review has been performed on all pre-

project documents such as proposals,
contracts, and/or QAPPs to identify  range
of tests required and within scope of
laboratory being used

 
• All appropriate and required preparations

have been made at the laboratory to
accommodate or meet project
requirements as described in proposals,
contracts, and/or QAPPs

 
• It has been determined that the laboratory

has the capability and the capacity to
analyze the samples including equipment,
staff, space and workload.

 
• The laboratory has been determined to be

able to meet the required sample holding
times and is able to report the resulting
data within the time line specified by the
client

 
• All known safety hazards associated with

the samples have been communicated to
all appropriate personnel.

 
 Approval and issuance of a quote, bid or

contract document is documentation that this

process has occurred.  Large projects may

require formal management review to assure

the above are met.

 

 7.3 Determination of Project QC
Requirements

 A system must be in place to review project

documents [e.g., Request for Proposals

(RFP), Request for Quote (RFQ), QAPPs,

technical Statements of Work (SOW), or

other contractual materials] before a project

begins. For larger projects this can involve an

inter-laboratory Customer Service Team

(CST) (see Section 7.5).  Within the

laboratory it generally involves the CSM, or

PM, or designee working in conjunction with

staff from laboratory operations, QA, IT, and

management.  The goal of the evaluation

process is to ensure that client needs and

expectations are properly understood, and that

the laboratory can meet those requirements

before project initiation. Internal and external

communications should be in writing to avoid

misunderstandings.  The CSM, or PM, or

designee, with support of others in the

laboratory, will work with clients to ensure

that project requirements are properly aligned

with laboratory capabilities.

 

 When QC requirements are not specified by a

client, 5YERXIVVE� will follow the

requirements given in Corporate Policy

Number QA-003, “5YERXIVVE� Quality

Control Program” as applicable to the type of

project being performed.
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 7.4 Communication of Project-
Specific Requirements

 Each operating unit shall use a Quality

Assurance Summary (QAS) (example shown

in Figure 7.4-1) or an equivalent summary

form to document all project-specific

requirements.  This document is prepared by

the PM for all projects prior to sample receipt

even if an approved project QA Plan is on file

at the laboratory. 

 

 Each laboratory shall put into place a hard

copy or electronic system that will ensure that

the project-specific requirements are

disseminated to all appropriate laboratory

personnel prior to project initiation.

 

 To further ensure that project-specific

requirements regarding analytical methods,

QC, and data reporting are thoroughly

understood by the laboratory staff, the PMs

may conduct project initiation meetings.  For

large projects that continue over time, the

PMs may hold project refresher meetings to

ensure that project requirements are

continually being met.  The PM takes the lead

role in implementation of project

requirements at the laboratory including

changes in project requirements during the

course of a project.

 

 7.5 Customer Service Teams

 Each operating unit shall establish and

maintain long term and substantive

relationships with our clients, identify

customer needs, and seek to attain value for

our customers according to our customers’

definitions.  An operating unit may create, at

any time, client-specific Customer Service

Teams (CST). A CST may be created before

any discrete projects exist, during on-going

projects, or even after the completion of a

project. In addition to the PM or customer

service representative   the team may also

contain associates from the operations,

technical, QA, IT, contracts, and/or

accounting organizations.

 

 7.6 Contingency Planning

 An effective QA Program must emphasize

contingency planning, actions to prevent

problems from reoccurring, and to ensure

timely and effective completion of a

measurement effort.  The following are

considered relative to contingency planning:

 

• Staffing - A primary objective is to
ensure that qualified staff are always
available to perform the necessary
analytical work, regardless of employee
turnover, vacation (personal time off),
illness, or other absence.  Sources of
qualified staffing may include temporary
agencies specializing in providing
technically trained personnel and other
Quanterra facilities. Employee
qualification requirements are described
in Section 3.0.
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 FIGURE 7.4-1 (Page 1 of 2)
 Example Quanterra�Quality Assurance Summary

 Client: _____________________________________
 Project Code: _____________________________________
 Contract Name: _____________________________________
 Site: _____________________________________
 Project Mgr: _____________________________________

 RAD SCREEN by:
 _____ Code
 _____ Client-Specific
 _____ Screens not needed

 SAMPLE DISPOSAL: 
 _____ Disposal by Lab
 _____ Return to Client
 _____ Archive

 QAS No.: _____________
 Date Initiated: _____________
 Revision No.: _____________
 Date Revised: _____________

 Analysis Type:     ____ Chemical  ____ Radiochemical   ANY SPECIAL QC DOCUMENTS? ____ Yes         ____ No

 REPORTING

 Report to Client:
 _____ Lab PQL
 _____ MDL/IDL/MDA
 _____ < Client DLs
 _____ Other: ____________________

 QC Samples to be Reported:
 _____ BLK _____ MS
 _____ LCS _____ MSD
 _____ DUP
 _____ Other:  __________________

 Report Type:
 _____ Certificate of Analysis
 _____ CLP
 _____ Other: ___________________

 Report Grouping:
 _____ SDG
 _____ Chain-of-Custody
 _____ Analytical Batch
 _____ Other: __________________

 Report Deliverables:
 ____ No. of Hard Copies to:  ___________________________________
 ____ Electronic Data Deliverable to: (Diskette Type: _________________)
 Client: _____________________________________________
 Address: _____________________________________________
 _____________________________________________
 ATTN: _____________________________________________

 Report Deliverables:
 ____ No. of Hard Copies to:
 ____ Electronic Data Deliverable to: (Diskette Type: ______________)
 Client: _____________________________________________
 Address: _____________________________________________
 _____________________________________________
 ATTN: _____________________________________________

 INVOICING

 Invoice to:
 Client: _______________________________________________________
 Address:              _______________________________________________________

________________________________________________________
______________________________________________________

 _______________________________________________________
 ATTN: _______________________________________________________

 Supporting Documentation:
   _____ Certificate of Analysis
   _____ RFA/COC
   _____ Screening Records
   _____ Other (list):_____________
   ___________________________

 No. of Invoices:  ______________
 Special Instructions:
_______________________________
_______________________________
_______________________________
__________________

 ADDITIONAL COMMENTS OR INSTRUCTIONS: 
____________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________

 
 Project Manager’s Approval:  ______________________________________ Date:  __________________________
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 FIGURE 7.4-1 (Page 2 of 2)
 Example Quanterra�Quality Assurance Summary

 

 Client: ______________________________________________________
 Project Code:_________________________________________________
 QAS No.:_________________________    Revision No.: _______________

  Number of Samples Expected by Matrix:
 _____ Air (A) _____ Water (W)
 _____ Soil (S) _____ Other (O): __________________________

 
 
 

 Analysis/Product Code

 
 

 Matrix
 (circle)

 
 

 Method
 Prep/Analysis

 
 

 QC Samples

 Required
Reporting

Limit/Units/
 Report as*

 Holding
Time

(Days)

 
 TAT**
 (Days)

 
 Radiochemical-

Specific

    Type
 (circle)

            
Frequency

    Count
Time

 Sample
Size

  A     W     S     O   B    LCS    DUP    MS    MSD  per      

  A     W     S     O   B    LCS    DUP    MS    MSD  per      

  A     W     S     O   B    LCS    DUP    MS    MSD  per      

  A     W     S     O   B    LCS    DUP    MS    MSD  per      

  A     W     S     O   B    LCS    DUP    MS    MSD  per      

  A     W     S     O   B    LCS    DUP    MS    MSD  per      

  A     W     S     O   B    LCS    DUP    MS    MSD  per      

 * A = "As Is"  or  D = Dry Weight Basis
 **TAT = Turn Around Time

 SAFETY HAZARDS: Chemical?     _____ No          _____ Yes:  Define: ____________________________________________________________________
 Radioactive? ____ No  ____ Yes:
 Isotopes Expected:________________________________________________________________  RSO Approval (sign/date): ___________________________

 
 Special lnstructions:______________________________________________________________________________________________________________
 
 Comments:________________________________________________________________________________________________________________ _____
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• Redundant Instrumentation or Equivalent
Methods - At most locations, duplicate
instrumentation may be available to
ensure uninterrupted work flow.  A
laboratory may also choose to lease
equipment when there is a sufficient time
window prior to arrival of samples.
However, in circumstances where a
catastrophic instrument failure occurs,
alternative but equivalent methods may be
recommended to the client for approval
and implementation.

 

• Preventive Maintenance - Quanterra’s
preventive maintenance program is
designed to minimize analytical
instrument malfunctions, permit simple
adjustments, and to ensure fewer and
shorter breakdowns of critical analytical
equipment.  (See Section 8.11,
“Preventive Maintenance and Service”.) 

 

• Network Laboratories & Subcontractor
Laboratories - To support the laboratory
during peak periods or in the event of a
critical instrument malfunction,
5YERXIVVE� has the capability to arrange
the use of other network laboratories or
qualified analytical laboratories as
subcontractors for short-term backup
analytical support. Through an extensive
process, QA personnel evaluate, identify,
and select qualified analytical laboratories
before an analytical contract is awarded.
In order to qualify, a subcontractor
laboratory must pass this evaluation.
Furthermore, any use of a subcontractor
laboratory is approved by the client prior
to award of a contract or sample shipment
for existing contracts.

• Uninterruptable Power Supply - An
Uninterruptable Power Supply
(UPS) system which provides line
conditioning and backup power to
the LIMS computer system/server.
This contingency plan allows
sufficient time for the main
computer system to be shut down
and for data archival.  All
electronically generated data that are
stored on the main computer system
and on the individual personal
computer (PC) hard drives are
backed up at regular intervals. In the
event that the main laboratory
computer system fails, the analytical
data can be retrieved from the PC
hard drives.
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8.0 Work Processes and Operations

1YGL�SJ�XLI�IRZMVSRQIRXEP�TVSNIGX�EGXMZMX]�MW

TPERRIH� ERH� HIWMKRIH� I\XIVREPP]� XS� XLI

PEFSVEXSV]�SV�JMIPH�STIVEXMSR�ERH�TVIWIRXIH�MR

XLI�JSVQ�SJ�E�GSRXVEGX��[SVO�TPER��SV�5%44�

0EFSVEXSV]� ERH� JMIPH� EGXMZMXMIW� EVI� MR� XYVR

TPERRIH�� MQTPIQIRXIH�� ERH� EWWIWWIH� XS�QIIX

GPMIRX� VIUYMVIQIRXW� EGGSVHMRK� XS� ETTVSZIH

TVSGIHYVIW� ERH�QIXLSHSPSKMIW�� � 8LI�5%14

TVSZMHIW� XLI� W]WXIQW� XS� HSGYQIRX� ERH

MQTPIQIRX� XLIWI� EGXMZMXMIW�� � 8LI� I\IGYXMSR

ERH� EWWIWWQIRX� SJ� XLI� MQTPIQIRXIH

STIVEXMSREP�W]WXIQW�EVI�HIXEMPIH�MR�5YERXIVVE

'SVTSVEXI� SV� 3TIVEXMSR�WTIGMJMG� 734W�� � 8LI

IRXMVI� TVSGIWW� MW� EWWIWWIH� SR� E� VIKYPEV� FEWMW

JSV�GSRJSVQERGI�XS�TVIWGVMFIH�VIUYMVIQIRXW�

7XERHEVH� TVEGXMGIW� JSV�5YERXIVVE� STIVEXMSRW

EVI� HIXEMPIH� MR� XLMW� WIGXMSR�� � 7TIGMJMG� TVSNIGX

SV� TVSKVEQ� VIUYMVIQIRXW� [LMGL� HMJJIV� JVSQ

XLSWI�HIWGVMFIH�LIVI�GER�FI�QIX���8LIWI�QYWX

I\MWX� MR� ETTVSZIH� GSRXVEGXW�� [SVO� TPERW�� SV

5%44W�

-R� XLI� *EGMPMX]� 7TIGMJMG� %TTIRHMGIW� EVI� PMWXW

SJ�XLI�QENSV�IUYMTQIRX�ERH�JPSSV�TPER�SJ�XLI

JEGMPMXMIW�EZEMPEFPI�EPSRK�[MXL�XLI�734�PMWX�JSV

XLI� XIWXW� XLI� PEFSVEXSV]� TIVJSVQW��

'EPMFVEXMSR�VIJIVIRGI� QIEWYVIQIRX� WXERHEVHW

EVI�HIXEMPIH�MR�XLI�734W�

8.1 Standard Operating Procedures

734W�EVI�VIUYMVIH�MR�EPP�5YERXIVVE�STIVEXMRK

YRMXW� JSV� EREP]XMGEP� ERH� EHQMRMWXVEXMZI

EGXMZMXMIW� JVSQ� XLI� VIGIMTX� SJ� WEQTPIW� MR� XLI

PEFSVEXSV]� XLVSYKL� EREP]WMW�� VITSVXMRK�� ERH

WYFWIUYIRX� WEQTPI� HMWTSWMXMSR�� 8VEMRMRK�

LIEPXL� ERH� WEJIX]� TVSGIHYVIW�� 5'�� QIXLSH

TVSGIHYVIW�� ERH� MRWXVYQIRX� ERH� IUYMTQIRX

GEPMFVEXMSRW�EVI�MRGPYHIH�MR�734W��4VITVMRXIH

JSVQW�� IMXLIV� WXERHEVHM^IH� EGVSWW� 5YERXIVVE

XLVSYKL� E� 'SVTSVEXI� 734� VIUYMVIQIRX�� SV

WLS[R� EW� ER� I\EQTPI� JSVQ� [LIR� RSX

WXERHEVHM^IH�� EVI� MRGPYHIH� MR� 734W� EW

ETTVSTVMEXI�� � 7XERHEVH� 734� JSVQEXW� JSV� EPP

EGXMZMXMIW� VIPEXIH� XS� XLI� KIRIVEXMSR� ERH

VITSVXMRK� SJ� HEXE� EVI� HMWGYWWIH� MR� XLI

5YERXIVVE� 5YEPMX]� 4SPMG]� (SGYQIRX� 2S�

5%������ l7XERHEVH� 3TIVEXMRK� 4VSGIHYVIWz�

734W� WLEPP� FI� VIZMI[IH� F]� XIGLRMGEPP]�

UYEPMJMIH� EWWSGMEXIW�� � 734W� EVI� GSRXVSPPIH

HSGYQIRXW�ERH�EVI�HMWXVMFYXIH�ERH�QEMRXEMRIH

EW�HIWGVMFIH�MR�XLMW�TSPMG]���734�VIUYMVIQIRXW

JSV� ETTVSZEP� ERH� JVIUYIRG]� SJ� VIZMI[� EVI

KMZIR�MR�8EFPIW�������ERH�������

8.2 Analytical Methods

;LIRIZIV� TSWWMFPI�� 5YERXIVVE� STIVEXMSRW

YWI� MRHYWXV]�� ERH� VIKYPEXSV]� EKIRG]�

VIGSKRM^IH� EREP]XMGEP� QIXLSHW� JVSQ� WSYVGI

HSGYQIRXW�TYFPMWLIH�F]�EKIRGMIW�WYGL�EW�XLI

)RZMVSRQIRXEP� 4VSXIGXMSR� %KIRG]� �)4%��

(ITEVXQIRX�SJ�)RIVK]� �(3)��� XLI�%QIVMGER
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7SGMIX]� JSV� 8IWXMRK� ERH� 1EXIVMEPW� �%781��

ERH� XLI� 2EXMSREP� -RWXMXYXI� JSV� 3GGYTEXMSREP

7EJIX]� ERH� ,IEPXL� �2-37,�� EW� HIWGVMFIH� MR

5YERXIVVEkW� 734W�� 8LI� EREP]XMGEP� QIXLSHW

TIVJSVQIH�F]�5YERXIVVE�EVI�KMZIR�MR�7IGXMSR

�� SJ� XLI� *EGMPMX]� %TTIRHM\� JSV� IEGL

PEFSVEXSV]�� %� PMWX� SJ� QIXLSHW� VSYXMRIP]

TIVJSVQIH� F]� 5YERXIVVE� MW� KMZIR� MR� 8EFPI

������

1IXLSH� TIVJSVQERGI� HEXE� �M�I��� HIXIGXMSR

PMQMXW�� TVIGMWMSR� ERH� EGGYVEG]� HEXE�� EVI

HIZIPSTIH�F]� XLI� PEFSVEXSV]�STIVEXMSRW� WXEJJ�

8LI� STIVEXMSRW� WXEJJ� ERH� XLI� 5%� WXEJJ� [MPP

IZEPYEXI� ERH� QYWX� ETTVSZI� XLI� TIVJSVQERGI

HEXE� FIJSVI� E� QIXLSHSPSK]� MW� TIVJSVQIH

VSYXMRIP]�� � 8LI� QIXLSH� QYWX� EPWS� FI

HIWGVMFIH�ERH�HSGYQIRXIH�[MXL� ER�734�� � -R

XLI�IZIRX� XLEX� XLI� PEFSVEXSV]�WXEJJ� MW� VIUYMVIH

XS� QSHMJ]� E� TVSGIHYVI� XS� QIIX� E� YRMUYI

TVSNIGX�VIUYMVIQIRX��XLI�GPMIRX�[MPP�FI�RSXMJMIH

XS� SFXEMR� [VMXXIR� ETTVSZEP� TVMSV� XS

MQTPIQIRXMRK�XLI�GLERKI�

%PP�734W�GSRXEMR�5YERXIVVE
W� MRXIVTVIXEXMSR

SJ� XLI� TYFPMWLIH� QIXLSHW�� 7MKRMJMGERX

QSHMJMGEXMSRW� XS� XLI� TYFPMWLIH� QIXLSH� EVI

HIWGVMFIH� MR� XLI� 734�� � 3TIVEXMSRW� EVI

TIVJSVQIH� EW� HIWGVMFIH� MR� XLIWI� 734W�

'LERKIW� MR� TVSGIHYVI�[LMGL�QE]� SGGYV� HYI

XS� WEQTPI� QEXVM\� SV� SXLIV� IZIRXW� WLEPP� FI

HSGYQIRXIH� MR� XLI� TVSNIGX�WTIGMJMG� GEWI

REVVEXMZIW��RSRGSRJSVQERGI�QIQSW��2'1W��

�SV�MR�5%44W�

8.3 Data Quality Objectives

(EXE� UYEPMX]� SFNIGXMZIW� �(53W�� EVI

UYEPMXEXMZI�ERH�UYERXMXEXMZI�WXEXIQIRXW�YWIH�XS

IRWYVI� XLI� KIRIVEXMSR� SJ� XLI� X]TI�� UYERXMX]�

ERH�UYEPMX]�SJ�IRZMVSRQIRXEP�HEXE�XLEX�[MPP�FI

ETTVSTVMEXI�JSV�XLI�MRXIRHIH�ETTPMGEXMSR��)4%

��������8]TMGEPP]��(53W�EVI�MHIRXMJMIH�HYVMRK

TVSNIGX� WGSTI� ERH� XLI� HIZIPSTQIRX� SJ

WEQTPMRK�ERH�EREP]WMW�TPERW���-R�XLMW�5%14�

LS[IZIV�� [I� VIJIV� XS� SRP]� XLI� EREP]XMGEP

(53W� FIGEYWI� PEFSVEXSVMIW� KIRIVEPP]� HS� RSX

LEZI� ER]� EYXLSVMX]� SZIV� WEQTPI� GSPPIGXMSR�

WLMTQIRX��SV�SXLIV�JMIPH�VIPEXIH�EGXMZMXMIW�XLEX

QE]� EJJIGX� XLI� HEXE� UYEPMX]� SJ� XLI

IRZMVSRQIRXEP� WEQTPI� FIJSVI� XLI� WEQTPI� MW

VIGIMZIH� MR� XLI� PEFSVEXSV]�� 8LI� )4%� LEW

IWXEFPMWLIH� WM\� TVMQEV]� EREP]XMGEP� (53W� JSV

IRZMVSRQIRXEP� WXYHMIW�� � 8LIWI� (53W� EVI

TVIGMWMSR�� EGGYVEG]�� VITVIWIRXEXMZIRIWW�

GSQTPIXIRIWW�� GSQTEVEFMPMX]�� ERH

HIXIGXEFMPMX]�

8LI� GSQTSRIRXW� SJ� EREP]XMGEP� ZEVMEFMPMX]

�YRGIVXEMRX]��GER�FI�IWXMQEXIH�[LIR�5%�ERH

5'�WEQTPIW�SJ� XLI�VMKLX� X]TIW�ERH�UYERXMXMIW

EVI� MRGSVTSVEXIH� MRXS� QIEWYVIQIRX

TVSGIHYVIW� EX� XLI� EREP]XMGEP� PEFSVEXSV]�

5YERXIVVE� MRGSVTSVEXIW� RYQIVSYW� 5%� ERH

������������������������������������������������
��l+YMHERGI�JSV�XLI�(EXE�5YEPMX]�3FNIGXMZIW�4VSGIWWz�
)4%�����6���������7ITXIQFIV������
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5'� WEQTPIW� XS� SFXEMR� HEXE� JSV� GSQTEVMWSR

[MXL� XLI� EREP]XMGEP�(53W�ERH� XS� IRWYVI� XLEX

XLI� QIEWYVIQIRX� W]WXIQ� MW� JYRGXMSRMRK

TVSTIVP]�� � 8LI� 5%�5'� WEQTPIW� ERH� XLIMV

ETTPMGEXMSRW�� HIWGVMFIH� MR� 7IGXMSR� ����� EVI

WIPIGXIH� SR� XLI� FEWMW� SJ� QIXLSH�� SV� GPMIRX�

WTIGMJMG� VIUYMVIQIRXW�� � *MIPH� FPEROW�� JMIPH

HYTPMGEXIW�� ERH� TIVJSVQERGI� IZEPYEXMSR� �4)�

WEQTPIW� EVI� VIGIMZIH� JVSQ� XLI� GPMIRX� EW

YRORS[R� WEQTPIW��%REP]XMGEP� PEFSVEXSV]�5'

WEQTPIW� JSV� MRSVKERMG�� SVKERMG�� ERH

VEHMSRYGPMHI�EREP]WIW�QE]�MRGPYHI�GEPMFVEXMSR

SV� MRWXVYQIRX� FPEROW�� QIXLSH� FPEROW�

FEGOKVSYRH��HYTPMGEXIW��VITPMGEXIW�� PEFSVEXSV]

GSRXVSP� WEQTPIW� �0'7W��� GEPMFVEXMSR

WXERHEVHW��QEXVM\� WTMOIW� �17W���QEXVM\� WTMOI

HYTPMGEXIW� �17(W��� WYVVSKEXI� WTMOIW�� ERH

]MIPH�QSRMXSVW��

8.3.1 Precision And Accuracy

4VIGMWMSR�MW�ER�IWXMQEXI�SJ�ZEVMEFMPMX]��XLEX�MW�

MX� MW� ER� IWXMQEXI� SJ� EKVIIQIRX� EQSRK

MRHMZMHYEP� QIEWYVIQIRXW� SJ� XLI� WEQI

TL]WMGEP� SV� GLIQMGEP� TVSTIVX]�� YRHIV

TVIWGVMFIH�WMQMPEV� GSRHMXMSRW�� �8LI�TVIGMWMSR

SJ� E� QIEWYVIQIRX� W]WXIQ� MW� EJJIGXIH� F]

VERHSQ�IVVSVW�� �4VIGMWMSR� MW� I\TVIWWIH� IMXLIV

EW� VIPEXMZI� WXERHEVH� HIZMEXMSR� �67(�� JSV

VITPMGEXI�QIEWYVIQIRXW�KVIEXIV�XLER�X[S�SV�EW

VIPEXMZI� TIVGIRX� HMJJIVIRGI� �64(�� JSV

HYTPMGEXI� QIEWYVIQIRXW�� 8EFPI� �����

MPPYWXVEXIW�XLI�JSVQYPEI�YWIH�XS�GEPGYPEXI�YRMXW

SJ�TVIGMWMSR��M�I���67(�ERH�64(��

%GGYVEG]�MW�XLI�HIKVII�SJ�EKVIIQIRX�FIX[IIR

E� QIEWYVIQIRX� ERH� XLI� XVYI� SV� I\TIGXIH

ZEPYI��SV�FIX[IIR�XLI�EZIVEKI�SJ�E�RYQFIV�SJ

QIEWYVIQIRXW� � ERH� � XLI� � XVYI� SV� � I\TIGXIH

ZEPYI���7]WXIQEXMG�IVVSVW�EJJIGX�EGGYVEG]���*SV

GLIQMGEP� TVSTIVXMIW�� EGGYVEG]� MW� I\TVIWWIH

IMXLIV� EW� E� TIVGIRX� VIGSZIV]� �6�� SV� EW� E

TIVGIRX�FMEW��6��������

8LI�TVIGMWMSR�ERH�EGGYVEG]�(53W�XLEX�EVI�XS

FI�YWIH�MR�IZEPYEXMRK�MRSVKERMG��SVKERMG��ERH

VEHMSRYGPMHI� GSRWXMXYIRXW� EX� 5YERXIVVE� EVI

TVSZMHIH� MR� 8EFPIW� ������� ������� ERH� ������

QIXLSH�WTIGMJMG� 734W�� ERH� MR� XLI

HSGYQIRXEXMSR� JSV� XLI� EREP]XMGEP� QIXLSH� SJ

MRXIVIWX�

4VIGMWMSR� ERH� EGGYVEG]� EVI� HIXIVQMRIH�� MR

TEVX��F]�EREP]^MRK�HEXE�JVSQ�QEXVM\�WTMOI�ERH

QEXVM\� WTMOI�HYTPMGEXIW�� YRWTMOIH�HYTPMGEXIW�

0'7W�� ERH� WMRKPI� FPMRH� EYHMX� WEQTPIW�� � *SV

VEHMSGLIQMGEP� HIXIVQMREXMSRW�� GSYRXMRK

WXEXMWXMGW� GER� EPWS� TVSZMHI� ER� IWXMQEXI� SJ

YRGIVXEMRX]�� � %� HIWGVMTXMSR� SJ� XLIWI� 5'

WEQTPIW�MW�TVSZMHIH�MR�7IGXMSR�����

8.3.2 Completeness

'SQTPIXIRIWW�MW�E�QIEWYVI�SJ�XLI�TIVGIRXEKI

SJ�QIEWYVIQIRXW� XLEX� EVI� NYHKIH� XS� FI� ZEPMH

QIEWYVIQIRXW���%X�E�QMRMQYQ��XLI�SFNIGXMZI

JSV� GSQTPIXIRIWW� SJ� HEXE� MW� ���� JSV� IEGL

GSRWXMXYIRX�EREP]^IH�
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8.3.3 Representativeness

6ITVIWIRXEXMZIRIWW� MW� XLI� HIKVII� XS� [LMGL

HEXE� EGGYVEXIP]� ERH� TVIGMWIP]� VITVIWIRX� E

GLEVEGXIVMWXMG�SJ�E�TSTYPEXMSR��E�ZEVMEXMSR�MR�E

TL]WMGEP� SV� GLIQMGEP� TVSTIVX]� EX� E� WEQTPMRK

TSMRX�� SV� ER� IRZMVSRQIRXEP� GSRHMXMSR�� � (EXE

VITVIWIRXEXMZIRIWW� MW� TVMQEVMP]� E� JYRGXMSR� SJ

WEQTPMRK� WXVEXIK]�� XLIVIJSVI�� XLI� WEQTPMRK

WGLIQI� QYWX� FI� HIWMKRIH� XS� QE\MQM^I

VITVIWIRXEXMZIRIWW����6ITVIWIRXEXMZIRIWW��EPWS

VIPEXIW� � XS� IRWYVMRK� XLEX�� XLVSYKL� WEQTPI

LSQSKIRIMX]�� XLI� WEQTPI� EREP]WMW� VIWYPX

�GSRGIRXVEXMSR�� MW� VITVIWIRXEXMZI� SJ� XLI

GSRWXMXYIRX� GSRGIRXVEXMSR� MR� XLI� WEQTPI

QEXVM\��%X�IEGL�5YERXIVVE� PEFSVEXSV]��IZIV]

IJJSVX�QYWX�FI�QEHI�XS�EREP]^I�ER�EPMUYSX�XLEX

MW�VITVIWIRXEXMZI�SJ�XLI�SVMKMREP�WEQTPI��ERH�XS

IRWYVI�XLI�LSQSKIRIMX]�SJ�XLI�WEQTPI�FIJSVI

WYFWEQTPMRK�

8.3.4 Comparability

'SQTEVEFMPMX]�MW�E�QIEWYVI�SJ�XLI�GSRJMHIRGI

[MXL�[LMGL�SRI�HEXE� WIX�GER�FI�GSQTEVIH� XS

ERSXLIV�� � 8S� IRWYVI� GSQTEVEFMPMX]�� EPP

PEFSVEXSV]� EREP]WXW� EVI� VIUYMVIH� XS� YWI

YRMJSVQ� TVSGIHYVIW� �M�I��� 734W�� ERH� E

YRMJSVQ� WIX� SJ� YRMXW� ERH� GEPGYPEXMSRW� JSV

EREP]^MRK�ERH�VITSVXMRK�IRZMVSRQIRXEP�HEXE�

8.3.5 Method Detection Limits

-X� MW�5YERXIVVE� TSPMG]� XS� WXVMGXP]� JSPPS[� XLI

WTIGMJMGEXMSR� MR� XLI� 9�7�� )4%� ��� '*6� 4EVX

���� %TTIRHM\� &� MR� HIXIVQMRMRK� 1(0W� JSV

GLIQMGEP� XIWXW�� � 8LI�5YERXIVVE� VIUYMVIQIRX

JSV� XLMW� TVSGIHYVI� MW� JYVXLIV� HIXEMPIH� MR

5YERXIVVE� 4SPMG]� 2YQFIV� 5%����� IRXMXPIH

l(IXIVQMREXMSR� SJ�1IXLSH� (IXIGXMSR� 0MQMXW

JSV� 'LIQMGEP� 8IWXW�z� � 8LMW� TSPMG]� VIUYMVIW

XLEX�XLI�1(0W�FI�HIXIVQMRIH�JSV�IEGL�EREP]XI

SJ�MRXIVIWX�VITVIWIRXMRK�XLI�EUYISYW�ERH�WSPMH

QEXVMGIW�[MXLMR�XLI�GETEFMPMX]�SJ� XLI�TVMQEV]

EREP]XMGEP� QIXLSHW�� � *SPPS[MRK� XLI� )4%
W

KYMHIPMRIW�� 5YERXIVVE� HSIW� RSX� TVSZMHI

1(0W� JSV� IEGL� MRWXVYQIRX� VITVIWIRXMRK� E

KVSYT� SJ� GSRWXMXYIRXW� YWMRK� XLI� WEQI

EREP]XMGEP�XIGLRMUYIW���8LMW�TSPMG]�MW�FEWIH�SR

XLI�WXEXIQIRX�MR�XLI�WGSTI�ERH�ETTPMGEXMSR�SJ

XLI� '*6� TVSGIHYVI� [LMGL� WXEXIW� XLEX� l8LI

1(0� TVSGIHYVI� [EW� HIWMKRIH� JSV

ETTPMGEFMPMX]� XS� E� FVSEH� ZEVMIX]� SJ� TL]WMGEP

ERH� GLIQMGEP� QIXLSHW�� � 8S� EGGSQTPMWL� XLMW

XLI� TVSGIHYVI� [EW� QEHI� HIZMGI�� SV

MRWXVYQIRX��MRHITIRHIRX�z��)\GITXMSRW�XS�XLMW

ETTVSEGL� EVI� HIWGVMFIH� MR� 5YERXIVVE

'SVTSVEXI� 4SPMG]� 2YQFIV� '364�5%�����

l(IXIVQMREXMSR� SJ�1IXLSH� (IXIGXMSR� 0MQMXW

JSV� 'LIQMGEP� 8IWXWz�� 1(0W� HIXIVQMRIH� F]

IEGL�PEFSVEXSV]�EVI�PMWXIH�MR�7IGXMSR���SJ� XLI

*EGMPMX]�%TTIRHM\�XS�XLMW�5%14�

8.3.6  Instrument Detection Limits

-RWXVYQIRX� (IXIGXMSR� 0MQMXW� �-(0W�� EVI

VIUYMVIH�XS�FI�TIVJSVQIH�UYEVXIVP]�JSV�QIXEPW

GSRWXMXYIRXW� ERH� G]ERMHI� [LIR� EREP]WIW� EVI

TIVJSVQIH� MR� WYTTSVX� SJ� 'SQTVILIRWMZI
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)RZMVSRQIRXEP�6IWTSRWI��'SQTIRWEXMSR� ERH

0MEFMPMX]� %GX� �')6'0%�� EGXMZMXMIW� SV� [LIR

XLI�97)4%�'04�73;�TVSXSGSP� MW� VIUYMVIH�

8LI� VIUYMVIQIRX� JSV� XLMW� TVSGIHYVI� MW

HIWGVMFIH� MR� XLI� 5YERXIVVE� 4SPMG]� 2YQFIV

5%������ l(IXIVQMREXMSR� SJ� -RWXVYQIRX

(IXIGXMSR�0MQMXW�z

-(0�WEQTPIW�EVI�MRXVSHYGIH�EX�E�PEXIV�WXEKI�SJ

XLI� EREP]XMGEP� TVSGIWW� WS� XLEX� XLI� -(0� MW� E

QSVI� HMVIGX� MRHMGEXMSR� SJ� MRWXVYQIRX

WIRWMXMZMX]���8LI�TVMQEV]�HMWXMRGXMSR�MW�XLEX�XLI

-(0� IWXMQEXIW� XLI� HIXIGXMSR� PMQMX� SJ� XLI

MRWXVYQIRX� YRHIV� MHIEP� GSRHMXMSRW�� [LIVIEW

XLI� 1(0� IWXMQEXIW� XLI� HIXIGXMSR� PMQMX� MR

QSVI�TVEGXMGEP� XIVQW� F]� WYFNIGXMRK� E� ORS[R

GSRGIRXVEXMSR� QEXVM\� XS� XLI� XSXEP� QIXLSH

TVSGIWW�� � -(0W� EVI� RSX� VIUYMVIH� F]� XLI� 7;�

����QIXLSHW��I\GITX�JSV�QIXLSH������[LIVI

XLI�-(0W�EVI�E�VIUYMVIQIRX�

;LIR� VIUYMVIH�� -(0W� [MPP� FI� TIVJSVQIH� MR

EGGSVHERGI�[MXL�XLI�TVSGIHYVIW�HIJMRIH�MR�XLI

ETTPMGEFPI� 97)4%� 73;�� -013���� SV

WYFWIUYIRX� ZIVWMSRW�� ERH� 5YERXIVVE� 4SPMG]

2YQFIV� 5%������ l(IXIVQMREXMSR� SJ

-RWXVYQIRX�(IXIGXMSR�0MQMXWz�

4VMSV� XS� EGGITXERGI� ERH� YWI� JSV� VITSVXMRK

TYVTSWIW��EPP�HEXE�JVSQ�HIXIGXMSR�PMQMX�WXYHMIW

ERH� VITSVXMRK� PMQMXW� QYWX� YRHIVKS� XIGLRMGEP

VIZMI[� ERH� ETTVSZEP� F]� XLI� PEFSVEXSV]

QEREKIQIRX�ERH�5%�WXEJJ�

8.3.7 Reporting Limits

8[S� VITSVXMRK� PMQMX� GSRZIRXMSRW� EVI� YWIH

[MXLMR�5YERXIVVE��XLI��6ITSVXMRK�0MQMX��60�

ERH� XLI� 4VSNIGX�7TIGMJMG� 6ITSVXMRK� 0MQMX

�4760���5YERXIVVE��6ITSVXMRK�0MQMX��60��MW

XLI� PS[IWX� PIZIP� EX� [LMGL� QIEWYVIQIRXW

FIGSQI�UYERXMXEXMZIP]�QIERMRKJYP���%R�60�MW

KVIEXIV� XLER� XLI� WXEXMWXMGEPP]� HIXIVQMRIH

1(0W�� � -R� WSQI� PMQMXIH� WMXYEXMSRW�� LMKLIV

60W�QE]�FI� IWXEFPMWLIH�FEWIH�SR�QE\MQYQ

GSRXEQMRERX� PIZIP� �1'0W��� ETTPMGEFPI� SV

VIPIZERX� ERH� ETTVSTVMEXI� VIUYMVIQIRXW

�%6%6W��� SV� TVSNIGX�WTIGMJMG� HEXE� UYEPMX]

SFNIGXMZIW� �(53W���8LI�5YERXIVVE�60W� ERH

4760W�EVI�QEMRXEMRIH�MR�XLI�0-17�

6ITSVXMRK�PMQMXW�EVI�IWXEFPMWLIH�ERH�QSHMJMIH

[MXLMR�5YERXIVVE�EGGSVHMRK�XS�XLI�'SVTSVEXI

4SPMG]� 2YQFIV� 5%������ l)WXEFPMWLQIRX

6ITSVXMRK�0MQMXW�z

4760W� EVI� YWIH� [LIR� TVSNIGX� HEXE� UYEPMX]

SFNIGXMZIW� �(53�� VIUYMVI� E� VITSVXMRK� PMQMX

SXLIV�XLER�XLI�60���4760W�XEMPSV�5YERXIVVEkW

TVSHYGX�XS�QIIX�GYWXSQIV�VIUYMVIQIRXW�

*SV� VEHMSGLIQMWXV]��[LIXLIV� XLI�RIX� VIWYPX� MW

RIKEXMZI�� ^IVS�� SV� TSWMXMZI�� XLI� EGXYEP

GEPGYPEXIH� VIWYPX� MW� VITSVXIH� [MXL� MXW

EWWSGMEXIH� TVSTEKEXIH� YRGIVXEMRX]�� 8LI

QMRMQYQ�HIXIGXEFPI�GSRGIRXVEXMSR��1('�� MW
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EJJIGXIH�F]�QER]� JEGXSVW�� WYGL� EW� XLI� PIRKXL

SJ� GSYRX�� GLIQMGEP� ]MIPH�� LEPJ�PMJI�

FEGOKVSYRH� SJ� XLI� MRWXVYQIRX�� GSYRXMRK

IJJMGMIRG]�� ERH� XLI� QEXVM\� MRXIVJIVIRGI�� 8LI

1('� JSV� VEHMSGLIQMGEP� EREP]WIW� MW� HIJMRIH

EW� XLI� WQEPPIWX� EQSYRX� �EGXMZMX]� SV�QEWW�� SJ

ER� EREP]XI� MR� E� WEQTPI� XLEX�[MPP� FI� HIXIGXIH

[MXL� E� TVSFEFMPMX]� FIXE� SJ� RSR�HIXIGXMSR

�8]TI� --� IVVSV��[LMPI� EGGITXMRK� E�TVSFEFMPMX]

EPTLE�SJ�IVVSRISYWP]�HIGMHMRK� XLEX�E�TSWMXMZI

�RSR�^IVS�� UYERXMX]� SJ� EREP]XIW� MW� TVIWIRX� MR

ER� ETTVSTVMEXI�FPERO� WEQTPI� �8]TI� -� IVVSV���

1('W� EVI� HIXIVQMRIH� EGGSVHMRK� XS

5YERXIVVE� 4SPMG]� 2YQFIV� 5%�����

l(IXIVQMREXMSR� SJ� 1MRMQYQ� (IXIGXEFPI

'SRGIRXVEXMSR�JSV�6EHMSGLIQMGEP�8IWXW�z

8.4 Quality Control Samples

Two types of Quality Control (QC) samples

are field QC samples and laboratory QC

samples.  Field QC samples are collected

during the sampling event and are useful in

determining sampling precision and

accuracy and monitoring for contamination

that may occur during collection, transport

or storage of environmental samples.

Laboratory QC samples are routinely added

at the laboratory to the normal sample

stream.  Successful analysis of these samples

demonstrates that the laboratory is operating

within prescribed requirements for accuracy

and precision.  In addition, utilizing matrix-

specific laboratory QC samples, information

regarding the effect of the matrix or field

conditions on the analytical results can be

obtained.  The following sections describe

common field and laboratory QC samples.

8.4.1 Field QC Samples

When field QC sample collection and

analysis are required for a project, it is the

responsibility of the project sampling

supervisor to ensure that this sampling is

performed correctly and at the project-

required frequencies.  Field QC samples

may or may not be identified as such to the

laboratory and are considered by the

laboratory as field samples for the purpose

of QC batching, sample preparation and

analysis.  Field QC sample results are

reported in the same manner as actual field

samples, unless a specific deliverable is

requested by the client.  No correction of the

analytical data is done in the laboratory

based on the analysis of field QC samples.

Field QC sample types, applicability to

organic and inorganic analyses, precision

and accuracy applications and by whom they

are introduced are summarized in Table 8.4-

1. The following sections provide

descriptions of field QC samples.

8.4.1.1 Trip Blank

:SPEXMPI� SVKERMG� WEQTPIW� EVI� WYWGITXMFPI� XS

GSRXEQMREXMSR� F]� HMJJYWMSR� SJ� SVKERMG

GSRXEQMRERXW� XLVSYKL� XLI� WITXYQ� SJ� XLI
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WEQTPI�ZMEP���8VMT�FPEROW��EPWS�VIJIVVIH�XS�EW

XVEZIP� FPEROW�� EVI� EREP]^IH� XS� QSRMXSV� JSV

TSWWMFPI� WEQTPI� GSRXEQMREXMSR� HYVMRK

WLMTQIRX� JSV� ZSPEXMPI� SVKERMGW� SRP]�� � 8VMT

FPEROW� EVI� TVITEVIH� F]� JMPPMRK� TVIWIVZIH

:3%� ZMEPW� �[MXL� RS� LIEHWTEGI�� [MXL

SVKERMG�JVII� [EXIV�� 8VMT� FPEROW� EGGSQTER]

XLI� WEQTPI� FSXXPIW� HYVMRK� GSPPIGXMSR� ERH

WLMTQIRX� XS� XLI� PEFSVEXSV]� ERH� EVI� WXSVIH

[MXL�XLI�WEQTPIW�

8.4.1.2 Rinsate Blank

A rinsate blank or equipment blank is a

volume of rinse solution (deionized, distilled

water or organic solvent) used to rinse a

sampling tool.  The rinse solution is

collected after the sampling equipment has

been cleaned in order to demonstrate that

there is no residual contamination remaining

on the tool that would carry over into the

next sample.

8.4.1.3 Field Blank

A field blank is a contaminant-free volume

of water or soil that is provided by the

sample collector to demonstrate the absence

of contamination introduced during

sampling.  Deionized, distilled water or

previously-prepared solid material (e.g.,

Ottawa sand) is placed into sample

containers by the sample collection crew,

packaged, and shipped with the other field

samples�

8.4.1.4 Field Duplicate

A field duplicate sample is a replicate taken

from the same sampling event for that

location.  The field duplicate sample is

submitted to the laboratory as a separate

sample by the sample collection personnel.

Results of field duplicate samples can

provide a measure of sampling precision.

8.4.1.5 Field Matrix Spike

A field matrix spike sample is created by

spiking target analytes into a sample in the

field at the point of sample acquisition. These

sample results provide information on the

target analyte stability after collection and

during transport and storage.

8.4.1.6 Collocated Samples

Collocated samples are independent samples

collected in such a manner that they are

equally representative of the variable(s) of

interest at a given point in space and time.

Examples of collocated samples include:

samples from two air quality analyzers,

sampling from a common sample manifold,

or two water samples collected at the same

time and from the same point in a lake.

Collocated samples processed and analyzed

by the same organization provide

intralaboratory precision information for the

entire measurement system including sample
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acquisition, handling, shipping, storage,

preparation, and analysis.  Both samples can

be carried through the steps in the

measurement process together to provide an

estimate of short-term precision for the entire

measurement system.  Likewise, the two

samples, if separated and processed at

different times or by different people, and/or

analyzed using different instruments, provide

an estimate of long-term precision of the

entire measurement system. Collocated

samples processed and analyzed by different

organizations provide interlaboratory

precision information for the entire

measurement system.

8.4.1.7 Split Sample

A split sample is a sample divided into two

portions at the sampling site.  One portion is

sent to a different organization or laboratory

and subjected to the same environmental

conditions and steps in the measurement

process as the other portion sent to another

laboratory.

A split sample can be divided into portions at

different points in the sampling and analysis

process to obtain precision information on the

various components of the measurement

system.  For example, a field split sample

provides precision information about all steps

after sample acquisition including the effects

of storage, shipment, analysis, and data

processing.  Field split sample results may

also reflect the degree of sample

homogeneity.

8.4.2 Laboratory QC Samples

Laboratory performance QC is required to

ensure the laboratory systems

(instrumentation, sample preparation,

analysis, data reduction, etc.) are operating

within acceptable QC guidelines during data

generation as required to meet the client’s

objectives. Laboratory QC samples consist

of method blanks (MB), instrument blanks,

laboratory control samples (LCS) and

calibration verification samples.  In addition

to laboratory performance QC, matrix-

specific QC is utilized to determine the

effect of the sample matrix on the data being

generated. Typically, this includes matrix

spikes (MS), matrix spike duplicates (MSD),

sample duplicates, and the use of surrogate

compounds.

Laboratory and matrix-spike QC sample

types are summarized in Tables 8.4-2, 8.4-3

and 8.4-4.  In addition, Tables 8.4-5, 8.4-6

and 8.4-7 list laboratory QC samples,

acceptance criteria and corrective actions by

reference method for inorganic methods,

organic methods, and the USEPA CLP

Statements of Work respectively.  The

following sections provide descriptions of

laboratory QC samples and their frequency
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of use. 5YERXIVVE�Policy Number QA-003,

“5YERXIVVE� Quality Control Program”,

describes in detail the QC data evaluation

process.

8.4.2.1 Quality Control (QC) Batch

The QC batch consists of a set of up to 20

field samples that behave similarly (i.e.,

same matrix) and are processed using the

same procedures, reagents, and standards

within the same time period. This definition

of a QC batch is utilized by 5YERXIVVE

unless there is clear regulatory guidance,

contract specifications, or differing client

requirements that are explicitly documented.

Further details and requirements for the

application of the definition of QC batch are

described in QA Policy Number QA-003.

8.4.2.2 Method Blank

The method blank (MB) is a QC sample that

consists of all reagents specific to the

method and is carried through every aspect

of the procedure, including preparation,

cleanup, and analysis.  The method blank is

used to identify any interferences or

contamination of the analytical system that

may lead to the reporting of elevated analyte

concentrations or false positive data.

Potential sources of contamination include

solvent, reagents, glassware, other sample

processing hardware, or the laboratory

environment.  In general, the method blank

is a volume of deionized laboratory water

for water samples, or a purified solid matrix

for soil/sediment samples, that is processed

as a sample.  In the event that no appropriate

solid matrix exists, deionized water may be

used.  The volume or weight of the method

blank must be approximately equal to the

sample volume or sample weight processed.

A method blank shall be prepared with each

group of samples processed.

8.4.2.3 Instrument/Calibration
Blank

The instrument blank is an unprocessed

aliquot of reagent used to monitor the

contamination of the analytical system at the

instrument.  System contamination may lead

to the reporting of elevated analyte

concentrations or false positive data.  The

instrument blank does not undergo the entire

analytical process and generally consists of

an aliquot of the same reagent(s) used for a

sample dilution.  Instrument blanks are also

referred to as continuing calibration blanks

(CCBs).

8.4.2.4 Laboratory Control Sample

A laboratory control sample (LCS) is a

laboratory-prepared suitable clean matrix

sample that is fortified with target analytes

or a solid reference material purchased from

an approved vendor.  The LCS contains all

target analytes specified in the method, and
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must contain the same analytes as the matrix

spike and matrix spike duplicate.  For

certain regulatory or client programs, an

LCS may contain a full list of analytes. 

However, in these cases, a subset of

analytes, as defined by the program, is used

to determine the acceptability of a batch of

sample data.  The LCS recovery data are

used to monitor the analytical method

performance in terms of analytical accuracy.

 On-going evaluation of the LCS recoveries

demonstrates that the laboratory is

performing the method within statistical

control (i.e., accuracy and precision) in the

absence of matrix interference.  The LCS

results, coupled with MS data, help

determine whether the laboratory performed

the method correctly or the sample matrix

affected the analytical results.  When a

laboratory control sample duplicate (LCSD)

is required, a percent recovery for each

target analyte is calculated, as well as a

relative percent difference (RPD) between

the LCS and the LCSD.

8.4.2.5 Matrix Spike

A matrix spike (MS) is an environmental

sample to which known concentrations of

target analytes have been added.  MS

samples are analyzed to evaluate the effect

of the sample matrix on the analytical

methodology.  MS samples are generated by

taking a separate aliquot of an actual client

sample and spiking it with the selected target

analyte(s) prior to sample extraction. The

MS sample then undergoes the same

extraction and analytical procedures as the

unfortified client sample.  Due to the

potential variability of the matrix of each

sample, these results may have immediate

bearing only on the specific sample spiked

and not on all samples in the QC batch.

8.4.2.6 Matrix Spike Duplicate

A matrix spike duplicate (MSD) is a second

aliquot of a sample that is spiked with the

selected target analyte(s) and analyzed with

the associated sample and MS sample.  The

results of the MS and MSD are used

together to determine the effect of a matrix

on the accuracy and precision of the

analytical process.  Due to the potential

variability of the matrix of each sample, the

MS/MSD results may have immediate

bearing only on the specific sample spiked

and not all samples in the QC batch.  When

a full-analyte spike is required, a selected list

of analytes is used to measure statistical

control or matrix effects.

8.4.2.7 Sample Duplicate

A sample duplicate is a second aliquot of an

environmental sample taken from the same

sample container that is processed

identically with the first aliquot of that

sample.  That is, sample duplicates are
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processed as independent samples within the

same QC batch.  The results are compared to

determine the sample homogeneity and the

precision of the analytical process. 

8.4.2.8 Surrogates

Surrogates are organic compounds that are

similar in chemical composition and

behavior to the target analytes but that are

not normally found in environmental

samples. Surrogates are added to all

appropriate samples and QC samples being

tested for organic analytes to monitor the

effect of the sample matrix and the

procedure on the accuracy of the process.

8.4.2.9 Analytical Spike

An analytical spike is created by spiking

target analytes into a prepared portion (i.e.,

post digestion) of a sample just prior to

analysis.  It provides information on matrix

effects encountered during analysis such as

suppression or enhancement of instrument

signal levels.  It is most often used in

elemental analysis involving various forms

of atomic emission or atomic absorption

spectroscopy.  A single analytical spike

serves as a single point application of the

“method of standard additions” or MSA.

8.4.2.10 Interference Check Sample

An interference check sample (ICS) is a

solution containing known concentrations of

both interfering and analyte elements.

Analysis of this sample can be used to verify

background and interelement correction

factors.

8.4.2.11 Internal Standards

An internal standard (IS) is a compound or

element with similar chemical

characteristics and behavior in the analysis

process to the target analytes, but is not

normally found in environmental samples.

The internal standard is usually added after

sample preparation.  The primary function of

the internal standard is quantitation,

however, it also provides a short-term

indication of instrument performance.  For

isotope dilution methods, internal standards

are added during sample preparation and are

used for quantitation.

8.4.2.12 Radiological QC Samples

The primary QC sample type used for

radiological testing to monitor recovery is

the yield monitor.  The two types of yield

monitors are tracers and carriers.  A tracer is

a radioisotope, usually of the same element

and having the same mode of decay as the

analyte.  A carrier is a non-radioactive

solution added to assist in isolating the

specific isotope of an element.  When

standardized, the carrier can also provide

recovery information gravimetrically.
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Radiological QC samples and their required

frequencies are listed in Section 7 of the

Facility-Specific Appendix when applicable.

8.5 Data Collection Operations

Laboratory analyses are designed to produce

data that are representative of existing

conditions present at the time the sample was

obtained. The data collection design includes

field sampling events, sample handling and

custody, analytical operations, data recording

procedures, data assessments, data

verification, and data reporting requirements

and techniques to assess limitations of data

use. These operations are discussed in

Sections 8.5 through 8.10.

8.5.1 Field Collection and Shipment

In order to provide a sample that most

accurately represents the test matrix, field

sample collection personnel must abide by the

sample collection guidelines and procedures

established by involved regulatory agencies. 

A significant part of the efforts of regulatory

agencies include the use of "approved"

sample containers, chemical and physical

preservation techniques, and observance of

specified holding times. It is imperative that

all samples be collected and preserved

according to the appropriate analytical

method specified in the QAPP (if one exists).

 Although the sampling may be performed by

non-5YERXIVVE�personnel, the importance of

sampling and transportation of the sample to

the laboratory is understood and must be

considered during data validation.

Sampling requirements must be

communicated to the sampling team prior to

field collection.

Field personnel are responsible for labeling

each individual sample collected with the

following information:

• Project name
 
• Unique client sample number
 
• Sample location (including as

appropriate: borehole and depth or grid
coordinates)

 
• Sampling date and time
• Sample preservation
• Analysis required.
 

 An overriding consideration for the resulting

analytical data is the ability to demonstrate

that the samples have been obtained from the

locations stated and that they have reached

the laboratory without alteration.  Evidence of

collection, shipment, laboratory receipt,

laboratory custody, and disposal must be

documented to accomplish this.  Figure 8.5-1

shows an example Chain-of-Custody (COC)

form that is used by the Quanterra laboratory

network to document this evidence. Field

personnel are responsible for initiating the

COC form.
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 The prompt shipment of samples to the

laboratory is necessary to ensure that required

holding times are met.  Samples should be

shipped by an overnight carrier, be hand-

delivered, or transported in a manner that

assures prompt delivery to the laboratory.

 

 Some sites require an extensive radioactive

screening process before a sample may be

shipped.  In these cases, it is imperative for

the Project Manager to maintain good

communications with the client to assure

proper staffing of the laboratory in response

to a decreased holding time.

 

 Radioactive samples that are shipped to

5YERXIVVE�radiochemistry operations must be

screened upon receipt and found not to

contain radioactivity that exceeds the level

stated in the laboratory’s operation license.

Samples received by a 5YERXIVVE� facility

containing radioactivity exceeding their

license limit will immediately be returned to

the project site.

 

 8.5.2 Sample Containers, Shipping
Containers, Preservatives, and
Holding Times

 8.5.2.1 Sample Containers

 A sample container is defined as the sealed

enclosure, usually made of plastic or

borosilicate glass that the sample is collected

in and stored in until analysis.  All sample

containers provided by 5YERXIVVE�operations

for environmental sampling are new, with the

exception of some air sampling canisters,

which must be recertified before reuse, and

demonstrated to be clean for their appropriate

use.  All documentation certifying sample

container cleanliness must be maintained by

the laboratory or the vendor and can be

provided to the client upon request.  The

sample containers to be supplied are listed in

Tables 8.5-1 through 8.5-5.  Sample

containers provided to the client by

5YERXIVVE�are transmitted under custody.
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  FIGURE 8.5-1
 Example Quanterra�Chain-of-Custody Form

 

 
 Reference Document No. __________

 Page 1 of __________
 Project Name/No.:   Sample Shipment Date:   Bill To:  

 Sample Team Members:   Lab Destination:    
 Profit Center No.:   Lab Contact:    
 Project Manager:   Project Contact/Phone:   Report To:  

 Purchase Order No.:   Carrier/Waybill No.:    
 Required Report Date:      

 ONE CONTAINER PER LINE
 Sample
 Number

 Sample
 Description/Type

 Date/Time
 Collected

 Container
 Type

 Sample
Volume

 
 Preservative

 Requested Testing
 Program

 Condition on
Receipt

 Disposal
 Record No.

         

         

         

         

         

         

         
 Special Instructions:
 
 Possible Hazard Identification:  Sample Disposal:
 Non-hazard   ❏  Flammable  ❏  Skin Irritant  ❏  Poison B  ❏  Unknown  ❏  Return to Client  ❏  Disposal by Lab  ❏  Archive  ________  (mos.)
 Turnaround Time Required:  QC Level:
 Normal  ❏ Rush  ❏  
 1. Relinquished by:   Date:   1. Received by:   Date:  
 (Signature/Affiliation)   Time:   (Signature/Affiliation)   Time:  
 2. Relinquished by:   Date:   2. Received by:   Date:  
 (Signature/Affiliation)   Time:   (Signature/Affiliation)   Time:  
 3. Relinquished by:   Date:   3. Received by:   Date:  
 (Signature/Affiliation)   Time:   (Signature/Affiliation)   Time:  
 Comments:
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 8.5.2.2 Shipping Containers

 Shipping containers are defined as the sealed

enclosure in which the sample containers are

stored during shipment from the sample

collection site to the analytical laboratory.

Shipping containers must be of sufficient

number and size to accommodate the samples

in an upright condition.  Shipping containers

must also meet all requirements for the

shipment of environmental and/or radioactive

samples.

 

 Packaged samples must be shipped to the

analytical laboratory in a safe manner that

preserves the integrity of the samples.  The

most common method of sample shipment

employs coolers or ice chests that are sealed

with custody tape and shipping tape.  These

coolers must be durable and resistant to

crushing during shipment.  All coolers must be

well maintained and cleaned to prevent cross-

contamination of the samples.  It is the ultimate

responsibility of the person collecting and

packaging the sample for shipment to ensure

that the shipping containers are clean and

functional. 

 

 To help prevent sample breakage during

shipment, additional consideration must be

given to providing shock absorbency to all

samples packaged inside the shipping

container. Use of bubble-wrap around each

sample container is the best way to provide this

protection.  Foam packing materials and

vermiculite are also successfully used.

 

 8.5.2.3 Sample Preservatives

 Most analytes have a finite holding time in a

given sample matrix.  Sample preservation is

the chemical or physical means by which

samples are treated during and/or following

sample collection to aid in the stability of the

analytes of interest in that matrix. Sample

holding times are also adversely affected when

samples are improperly preserved, or shipped

unpreserved.  The preservation of samples at

the time of sample collection will follow the

requirements of the analytical methods used.

This preservation includes the addition of

reagents to deter chemical and biochemical

degradation and the maintenance of

refrigeration during transit and ultimate storage

in the laboratory.  The required preservatives

for the analysis to be performed on each matrix

are included in Tables 8.5-1 through 8.5-5.

 

 8.5.2.4 Sample Holding Times

 Holding time is defined as the maximum

allowable time a sample can be stored after

sample collection and preservation (or

laboratory receipt for CLP) until appropriate

processing occurs (preparation or analysis).

The holding time may vary according to

method or client requirements. Tests

designated with holding times as “analyze

immediately or ASAP” are considered
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parameters that should be tested by field

personnel or on-site. Each operation has a

system in place to ensure that holding times are

monitored by each group within the operating

unit.  It is the responsibility of each 5YERXIVVE

associate processing the sample to assure that

holding times are met. 5YERXIVVE� laboratories

are responsible for meeting all holding times

for properly preserved samples received within

48 hours of collection or if less than half the

holding time has passed at the time of sample

receipt if the sample is received after 48 hours

of collection.  If these conditions are not met,

5YERXIVVE� will attempt to expedite sample

analysis as soon as possible.

 

 Sample holding times are listed in Tables 8.5-1

through 8.5-5.

 

 8.5.3 Sample Handling

 Each 5YERXIVVE laboratory has a facilitly-

specific SOP describing sample receipt and

log-in in detail. The following sections

describe the general policies followed by all

5YERXIVVE�laboratories.

 

 8.5.3.1 Sample Receipt

 Samples shall be received and logged in at

5YERXIVVE�operations by a designated sample

custodian or other properly trained associate.

Upon sample receipt, the sample custodian

shall, as appropriate:

• Wear appropriate personal protective
equipment.  At a minimum, this consists of
gloves, a lab coat, safety glasses, and in
some cases a respirator

 
• Examine the shipping containers to verify

that the custody tape is intact
 
• Examine all sample containers for damage
 
• Open shipping containers in adequately

ventilated areas to assure worker safety
 
• Determine if the temperature required by

the requested testing program has been
maintained during shipment.  Document
the shipping container temperature on the
COC

 
• Compare samples received against those

listed on the COC
 
• Verify that sample holding times have not

been exceeded
 
• Examine all shipping records for accuracy

and completeness
 
• Determine sample pH (if required for the

scheduled analysis) (except VOA samples)
and record on the COC

 
• Sign and date the COC immediately (only

after shipment is accepted) and attach the
waybill

 
• Note any problems associated with the

coolers and samples on the COC,
immediately initiate a Condition Upon
Receipt Report (CUR) or equivalent
format, and notify the PM who in turn
notifies the client
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• Attach durable (water-resistant) laboratory

sample container labels with unique
laboratory identification number and test

 
• Place the samples in proper laboratory

storage.
 

 %� '96� SV� ER� IUYMZEPIRX� JSVQ�W]WXIQ� MW

KIRIVEXIH�F]�WEQTPI�GSRXVSP�HYVMRK�XLI�WEQTPI

PSK�MR� TVSGIWW� XS� HSGYQIRX� ERSQEPMIW

MHIRXMJMIH� YTSR� XLI� VIGIMTX� SJ� WEQTPIW� MR� � XLI

PEFSVEXSV]�� � 8LIWI� ERSQEPMIW� EVI� SYXWMHI� SJ

PEFSVEXSV]�GSRXVSP�ERH�HS�RSX�VIUYMVI�GSVVIGXMZI

EGXMSRW�XS�FI�XEOIR�[MXLMR�XLI�PEFSVEXSV]���8LI

EJJIGXIH� GPMIRX� WLEPP� FI� RSXMJMIH� F]� XLI� 41�SV

HIWMKRII� SJ� EPP� '96W� KIRIVEXIH� JSV� XLIMV

WEQTPIW���8LI�41�MW�VIWTSRWMFPI�JSV�VIWSPZMRK

[MXL� XLI� GPMIRX� LS[� XS� TVSGIIH� [MXL� XLI

WEQTPIW� ERH� HSGYQIRXMRK� XLI� HIGMWMSR� XS

TVSGIIH� [MXL� XLI� EREP]WMW� SJ� GSQTVSQMWIH

WEQTPIW�� '96W� QYWX� FI� VIWSPZIH� TVMSV� XS

WEQTPI� TVITEVEXMSR� ERH� EREP]WMW�� � 8LI

GSQTPIXIH� '96� JSVQ� WLEPP� FI� WXSVIH� MR� XLI

TVSNIGX� JMPI�� � %R� I\EQTPI� '96� MW� WLS[R� MR

*MKYVI���������8LI�VITSVX�REVVEXMZI�[MPP�MRGPYHI

ER� I\TPEREXMSR� SJ� WEQTPI� VIGIMZMRK� VIPEXIH

ERSQEPMIW�

 

 8.5.3.2 Sample Log-in

 Sample log-in activities at 5YERXIVVE

operating units are fully documented in

operation-specific SOPs.  The following is a

general description of the log-in process:

 

• Enter the samples in the laboratory sample
log-in book, and/or the LIMS which
contains the following information at a
minimum:

 
• Project name or identification number
 
• Unique sample numbers (both client

and internal laboratory)
 
• Type of samples
 
• Required tests
 
• Date and time of laboratory receipt of

samples
 

• Field ID supplied by field personnel
 

• Notify the PM and appropriate
Group/Team Leader(s) of sample arrival

 
• Place the completed COCs, waybills, and

any additional documentation in the project
file.

 

 8.5.3.3 Sample Storage

 The primary considerations for sample storage

are:

• Maintenance at the method prescribed
temperature, if required

 
• Maintenance of sample integrity through

adequate protection from contamination
from outside sources or from cross-
contamination
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 FIGURE 8.5-2

 Example Quanterra Condition Upon Receipt Anomaly Report (CUR)
 Page 1 of 2

 
    '96�2S��  
    0SX�  
     
    (EXI�6IGIMZIH�  
 'PMIRX�    -RMXMEXIH�&]�  
 4VSNIGX�2EQI�    6*%�'3'�2SW��  
 
 
 'SRHMXMSR�%RSQEP]�:EVMERGI��WIPIGX�JVSQ�PIKIRH�SR�FEGO��
 

 'PMIRX�7EQTPI�-(  %REP]WMW�6IUYIWXIH  'SRHMXMSR��WII�PIKIRH�  'SQQIRXW�%GXMSRW

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    
 
 'SVVIGXMZI�%GXMSR�
 
  'PMIRX�MRJSVQIH�ZIVFEPP]�SR���CCCCCCCCCCC����&]���CCCCCCCCCCCCC��-R�[VMXMRK�SR���CCCCCCCCCCC���&]���CCCCCCCCCCCCCC
  7EQTPI�W��TVSGIWWIH�lEW�MWz
  7EQTPI�W��32�,30(�YRXMP�JYVXLIV�RSXMGI
  3XLIV�EGXMSR�VIUYMVIH��WII�EFSZI�GSQQIRXW�
  2S�EGXMSR�VIUYMVIH�
 
 7EQTPI�'SRXVSP�6IZMI[IV�   4VSNIGX�1EREKIV�  

 
 SIGNED ORIGINAL MUST BE RETAINED IN THE PROJECT FILE
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 FIGURE 8.5-2
 Example Quanterra Condition Upon Receipt Anomaly Report (CUR)

 Page 2 of 2
 

 

 Legend:
 
 

  Cooler:  �E  2SX�VIGIMZIH��'3'�EZEMPEFPI
   �F  0IEOMRK
   �G  3XLIV���CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
    

  Temperature:  �E  8IQT��&PERO���CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
   �F  'SSPIV�8IQT���CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
    �GSSPIV�XIQT�WLSYPH�SRP]�FI�YWIH�MJ�XLIVI�MW�RS�8IQT��&PERO�
    

  Containers:  �E  0IEOMRK
   �F  &VSOIR
   �G  )\XVE
   �H  2S�PEFIPW
   �I  ,IEHWTEGI��:3%�SRP]�
   �J  3XLIV���CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
    

  Samples:  �E  7EQTPIW�VIGIMZIH�FYX�RSX�SR�'3'
   �F  7EQTPIW�RSX�VIGIMZIH�FYX�SR�'3'
   �G  ,SPHMRK�8MQI�)\TMVIH
   �H  7EQTPI�4VIWIVZEXMZI���CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

   �I  3XLIV���CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
    

  Custody Seals:  �E  2SRI
   �F  2SX�MRXEGX
   �G  3XLIV���CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
    

  Chain of Custody (COC):  �E  2SX�VIPMRUYMWLIH�F]�GPMIRX
   �F  -RGSQTPIXI�MRJSVQEXMSR
   �G  3XLIV���CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
    

  Container Labels:  �E  (SIWRkX�QEXGL�'3'
   �F  -RGSQTPIXI�MRJSVQEXMSR
   �G  1EVOMRK�WQIEVIH
   �H  0EFIP�XSVR
   �I  3XLIV���CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
    

  Other (8):   
    
    
 
 

 SIGNED ORIGINAL MUST BE RETAINED IN THE PROJECT FILE
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of samples. Low-level and high-level
samples, when known, must be stored
separately.  Samples and standards must be
stored in separate refrigerators or freezers. 
Storage areas for volatile organic test
requests should be monitored twice per
month by the analysis of a holding
(refrigerator) blank (an aliquot of
contaminant-free water stored in a VOA
vial)

 
• Security of samples within the laboratory.
 

 The requirements listed in Tables 8.5-1

through 8.5-5 for temperatures and holding

times shall be used.  Placing of samples in the

proper storage environment is the

responsibility of sample control personnel.

Quanterra operations will assign individuals

the responsibility of notifying the Operations

Manager and Group/Team Leaders if there are

any samples which must be analyzed

immediately because of holding time

requirements.

 

 8.5.3.4 Internal Sample Chain-of-
Custody and Interlaboratory
Transfers

 Sample custody within 5YERXIVVE

laboratories is described in operation-specific

SOPs.  The sample custody documentation

shall include the following minimum

requirements:

 

• 2EQI�SJ� EWWSGMEXI� XEOMRK� GYWXSH]�SJ� � XLI
WEQTPI� JVSQ� XLI� WEQTPI� WXSVEKI� EVIE� JSV
TVITEVEXMSR�SV�EREP]WMW

 
• (EXIW�WEQTPI�VIQSZIH�JVSQ�ERH� VIXYVRIH

XS�XLI�WEQTPI�WXSVEKI�EVIE
 
• -HIRXMJMGEXMSR�SJ� XIWXW� XS�FI�TIVJSVQIH�SR

XLI� WEQTPI� EPMUYSX�W�� WIPIGXIH� F]� XLI
EWWSGMEXI

 
• 7EQTPI�QEXVM\
 
• 0EFSVEXSV]�WEQTPI�RYQFIVW
 
• 7EQTPI�WXSVEKI�PSGEXMSR�
 

 Additional custody records can be provided

by a facility at the specific request of the

client.  Access to all 5YERXIVVE� facilities is

restricted to prevent any unauthorized contact

with samples, extracts, or documentation.

 

 Samples transferred to a different laboratory

than the original receiving facility are

transferred under chain-of-custody (COC).

The COC is maintained whether the

laboratory is another 5YERXIVVE� facility or a

subcontracted laboratory.  If the entire sample

volume is transmitted, the original copy of the

client’s COC form will be used to document

the relinquishing of the sample and will

accompany the sample to its destination. A

copy of the completed COC form shall be

retained in the laboratory project file.  In the

case where an aliquot of a sample is shipped

from the laboratory, a new COC will be
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generated by the laboratory and shipped with

the sample aliquot.   The original COC will be

retained in the project file at the site holding

the original sample container. 

 

 Samples are not transferred to other

5YERXIVVE� facilities or to subcontractor

laboratories without prior approval of the

client.

 

 8.5.3.5 Sample Disposal and Return
Chain-of-Custody

 After the requested analyses on the samples

have been completed, any remaining portions

of the samples will be maintained by the

sample custodian until the samples are

disposed of or returned to the client. The

disposal of each sample is recorded on the

client’s COC form, in LIMS, or referenced in

the project file.  Sample disposal procedures

and documentation are described in operation-

specific SOPs.� 5YERXIVVE’s routine sample

retention period is at least thirty days after the

analytical report is issued to the client, unless

otherwise specified by the client.

 

 For Nuclear Regulatory Commission (NRC)

or state licensed laboratories, a real-time

inventory of all radioactive isotopes contained

in the laboratory (including radioactive

samples), as required by the NRC or state, is

maintained by the Radiation Safety Officer

(RSO).  If the quantities of radioactive

materials in-house approach the limits

stipulated by the laboratory NRC or state

license, appropriate action must be taken to

ensure the licensed level is not exceeded. 

This may involve returning samples to clients

immediately.

 

 If samples are returned to the client rather

than disposed of by the laboratory, the

original COC is used to document custody

transfer back to the client from the laboratory.

 A copy of the completed COC is retained in

the laboratory project file.

 

 8.5.4 Calibration Procedures and
Criteria

 All equipment and instruments used at

5YERXIVVE� operations for quantitative

measurements are controlled by a formal

calibration program. Calibrations may be

periodic or operational. These are described in

operation-specific and corporate SOPs. At a

minimum, these procedures shall include:

 

• -RWXVYQIRX�XS�FI�GEPMFVEXIH
 
• 6IJIVIRGI�WXERHEVHW�YWIH�JSV�GEPMFVEXMSR
 
• 'EPMFVEXMSR� XIGLRMUYI� �I�K��� PMRIEV�

UYEHVEXMG�
• %GGITXEFPI� TIVJSVQERGI� XSPIVERGIW� ERH

GSVVIGXMZI� EGXMSRW� VIUYMVIH� MJ
WTIGMJMGEXMSRW�EVI�RSX�QIX

 
• *VIUYIRG]�SJ�GEPMFVEXMSR
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• 'EPMFVEXMSR�HSGYQIRXEXMSR�VIUYMVIQIRXW�
 

 Whenever possible, recognized procedures

such as those published by ASTM or the

USEPA or procedures provided by

manufacturers shall be adopted. If established

procedures are not available, a procedure shall

be developed considering the type of

equipment, stability characteristics of the

equipment, required accuracy, and the effect

of operation error on the quantities measured.

 

 8.5.4.1 Physical Reference
Standards

 Physical reference standards associated with

periodic calibrations include weights for

calibrating balances and certified

thermometers for calibrating working

thermometers.  Whenever possible, physical

reference standards shall be calibrated by a

body that can provide traceability to

nationally or internationally recognized

standards.  If these standards are not

available, the basis for the reference standard

shall be documented.

 

 Physical reference standards shall be used

only for calibration procedures and shall be

stored separately from equipment used for

analysis.

 

 8.5.4.2 Chemical Reference
Standards and Reagents

 Chemical reference standards are generally

associated with operational calibration. These

standards include reference materials

traceable to recognized standards suppliers.

This may include vendor-certified materials

traceable to national or international standard

reference materials (e.g., NIST or A2LA). 

 

 All chemical reference standards maintained

in the laboratory for use in calibrations (or as

QC spiking solutions) shall be labeled or

referenced to appropriate documentation with

the following information at a minimum:

 

• A unique identification including
concentration (solutions containing
several analytes can be identified such that
the solution constituents and
concentrations can be referenced to a
logbook)

 
• Medium prepared in
 
• Preparation date
 
• Expiration date
 
• Initials of preparer.
 

 :MEPW� GSRXEMRMRK� WXERHEVH� WSPYXMSRW� XLEX� EVI

RSX� PEVKI� IRSYKL� XS� EGGSQQSHEXI� PEFIPW

PMWXMRK� XLI� EFSZI� MRJSVQEXMSR� QE]� FI

VIJIVIRGIH� XS� E� PEFSVEXSV]� PSKFSSO� SV

RSXIFSSO� IRXV]�� � 8LI� I\TMVEXMSR� HEXI� SJ� XLI

[SVOMRK� WXERHEVH� QYWX� RSX� I\GIIH� XLI

I\TMVEXMSR�HEXI�SJ�XLI�SVMKMREP�QEXIVMEP�
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 8.5.4.3 Standard Verification

 When possible, reference standards are

purchased from a Quanterra preapproved

vendor. Standards are verified before use by

the vendor or 5YERXIVVE� where applicable.

Prior to use, the laboratories must confirm

that the lot they received from the vendor was

approved.  Special standards that are obtained

from another source must be independently

verified at the lab.  Verification of a reference

standard from neat materials is also necessary.

 

 To extend the use of an expired standard,

reverification is necessary provided that new

analysis produces acceptable data.  The

verification of an expired standard is

performed against a current, independent

standard reference material by analyzing

within a valid calibration and QC.

 

 Stock and working standards are checked

regularly for signs of deterioration, such as

discoloration, formation of precipitates, or

change in concentration.  Care is exercised in

the proper storage and handling of standard

solutions.  Standards are always stored

separately from samples.

 

 %R� MRHITIRHIRX� WXERHEVH� MW� YWIH� XS� ZIVMJ]

MRMXMEP� GEPMFVEXMSRW�� %R� MRHITIRHIRX� WXERHEVH

MW�HIJMRIH�EW�E�WXERHEVH�GSQTSWIH�SJ�XLI�WEQI

XEVKIX� GSRWXMXYIRXW� EW�� FYX� JVSQ� E� HMJJIVIRX

WSYVGI�XLER�XLSWI�YWIH�MR�XLI�WXERHEVHW�JSV�XLI

MRMXMEP� GEPMFVEXMSR�� � %R� MRHITIRHIRX� WXERHEVH

QE]� FI� E� PEFSVEXSV]�TVITEVIH� SV� E� GIVXMJMIH

MRHITIRHIRX� WXERHEVH� WSPYXMSR�W��

-RHITIRHIRGI� SJ� VIJIVIRGI� QEXIVMEP� GER� FI

EGLMIZIH� F]�� � ���� TYVGLEWMRK� VIJIVIRGI

QEXIVMEPW� JVSQ� X[S� WITEVEXI� ZIRHSVW�� ���

YWMRK� E� HMJJIVIRX� PSX�� SV� ���� LEZMRK� X[S

WITEVEXI� MRHMZMHYEPW� TVITEVI� XLI� GEPMFVEXMSR

ERH� ZIVMJMGEXMSR� WXERHEVH� WSPYXMSRW� MJ

MRHITIRHIRX�WSYVGIW�EVI�RSX�EZEMPEFPI�JSV�RIEX

WXERHEVHW�

 

 6IGSVHW� JSV� EPP� TYVGLEWIH� WXERHEVHW� ERH

VIEKIRXW� WLEPP� MRGPYHI� XLI�HEXI�SJ� VIGIMTX�� XLI

HEXI� STIRIH�� ERH�� [LIVI� ETTPMGEFPI�� XLI

I\TMVEXMSR�HEXI�

 

 8.5.4.4 Periodic Calibration

 Periodic calibration is performed at prescribed

intervals.  In general, equipment which can be

calibrated periodically is a distinct, singular

purpose unit and is relatively stable in

performance.  These include balances,

micropipettors, counters, thermometers,

refrigerators, freezers, and ovens.  Equipment

employed at 5YERXIVVE� operations requiring

periodic calibration are listed along with their

respective calibration requirements in Table

8.5-6. Each 5YERXIVVE� operating unit has

SOPs in place for the calibration of this

equipment if in use at their location.
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 8.5.4.5 Operational Calibration

 Operational calibration is routinely performed

as part of instrument usage, such as the

development of a standard calibration curve. 

The accuracy of initial calibrations are to be

verified prior to sample analysis  through the

use of an independent standard in situations

where the source method requires calibration

verification.  A laboratory control sample

(LCS), prepared from an independent

standard, may also be used for calibration

verification. Detailed requirements for

operational calibration are contained in

method-specific SOPs.  A summary of the

various operational calibrations performed at

5YERXIVVE�operations is shown in Tables 8.5-

7 through 8.5-9.

 8.5.4.6 Calibration Failure

 Equipment or instruments that fail calibration

or become inoperable during use shall be

tagged to indicate they are out of calibration. 

Such instruments or equipment shall be

repaired and successfully recalibrated before

reuse. Following recalibration or verification,

back to control will be documented in the

injection/run log  and/or maintenance logbook

through the routine identification of the

required calibration runs specified by the

standard operating procedure.  The procedure

for tagging out such instruments or equipment

is described in the Corporate SOP Number

CORP-QA-0010, “Nonconformance and

Corrective Action.”

 

 Recalibration may occur more frequently than

scheduled.  At any time, if equipment

calibration becomes suspect, it shall undergo

a calibration check to determine whether the

current calibration is still acceptable or if

recalibration is required.

 8.5.4.7 Calibration Records

 Calibration shall be documented for each

piece of equipment subject to calibration. All

calibration records (periodic and operational)

directly affect data and may not be limited to

one project.  These records shall be stored in

either the quality records or the associated

project files.  Project files that include sample

data shall either include the calibration

records or include reference to them.

 8.6 Quality Assessment

 The effectiveness of the QA practices at a

laboratory is measured by the quality of data

generated by the laboratory.  Each 5YERXIVVE

operating unit shall establish, implement and

document procedures to detect, prevent, and

correct quality problems and to ensure quality

improvement.  Items and processes that do

not meet established requirements must be

investigated to determine their cause. 

Improvements must be implemented in the

operations which will prevent a recurrence of
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these quality problems and provide overall

quality performance.  All phases of laboratory

work should be designed with the objective of

preventing problems and improving quality

on a continuous basis.

 

 8.6.1 Data Quality Assessment

 (EXE� UYEPMX]� MW� NYHKIH� MR� XIVQW� SJ� TVIGMWMSR�

EGGYVEG]�� VITVIWIRXEXMZIRIWW�� GSQTPIXIRIWW

ERH� GSQTEVEFMPMX]�� � 8LI� EVIEW� SJ

VITVIWIRXEXMZIRIWW�� GSQTEVEFMPMX]�� ERH

GSQTPIXIRIWW�JSV�ER�SZIVEPP�TVSNIGX�� MRGPYWMZI

SJ�WEQTPMRK�MWWYIW��QE]�FI�FI]SRH�XLI�GSRXVSP

SJ� XLI� PEFSVEXSV]�� � 8LI� IPIQIRXW� SZIV� [LMGL

XLI�PEFSVEXSV]�LEW�HMVIGX�GSRXVSP�EVI�TVIGMWMSR�

EGGYVEG]�� ERH� GSQTPIXIRIWW� VIPEXMZI� XS

EREP]XMGEP�XIWXMRK�VIWYPXW�

 4VIGMWMSR�ERH�EGGYVEG]�EWWIWWQIRXW�EVI�QEHI

EW� TEVX� SJ� XLI� IZEPYEXMSR� SJ� PEFSVEXSV]� 5'

HEXE�KIRIVEXIH�HYVMRK�WEQTPI�TVITEVEXMSR�ERH

EREP]WMW�� � 8LI� 5'� WEQTPIW� IQTPS]IH� EX

5YERXIVVE�EW�TEVX� SJ� VSYXMRI� WEQTPI� EREP]WMW

EVI� WYQQEVM^IH� MR� 7IGXMSR� ���� SJ� XLMW

HSGYQIRX�� � 8EFPI� ������ WLS[W� XLI� TVIGMWMSR

ERH� EGGYVEG]� QIEWYVIQIRXW� IQTPS]IH� F]

5YERXIVVE�� � %REP]XMGEP� QIXLSH� 734W� ERH

5YERXIVVE� 4SPMG]� 2YQFIV� 5%�����

l5YERXIVVE� 5YEPMX]� 'SRXVSP� 4VSKVEQz�

MRGPYHI� MRJSVQEXMSR� SR� VIUYMVIQIRXW� JSV� XLI

X]TI� SJ� 5'� WEQTPIW�� JVIUYIRGMIW�� ERH

EGGITXERGI� GVMXIVME�� %HHMXMSREPP]�� XLI� 734W

ERH�4SPMG]�HIWGVMFI�XLI�ETTVSTVMEXI�EGXMSRW�XS

FI� XEOIR�[LIR� E� 5'� WEQTPI� VIWYPX� HSIW� RSX

QIIX�EGGITXERGI�GVMXIVME��

 

 8.6.2 Statistical Evaluation of Data

 -R�LSYWI� PMQMXW� JSV� EPP� 5'� HEXE� QYWX� FI

IZEPYEXIH� EX� PIEWX� ERRYEPP]� ERH� GSQTEVIH� XS

XLI� PMQMXW� TYFPMWLIH� MR� XLI� QIXLSHW� JSV

ETTPMGEFPI� QEXVMGIW�� � 1IXLSH� PMQMXW� [MPP� FI

IQTPS]IH� YRXMP� WYJJMGMIRX� 5'� HEXE� EVI

EGUYMVIH��%�QMRMQYQ�SJ����XS����HEXE�TSMRXW

EVI� VIGSQQIRHIH� XS� IWXEFPMWL� XLI� MR�LSYWI

5'� PMQMXW�� � 'EPGYPEXIH� VIWYPXW� SJ� XLI� 5'

�0'7�� WEQTPIW� EVI� IZEPYEXIH� F]� GSQTEVMRK

EKEMRWX�GSRXVSP�PMQMXW����WMKQE��

 

 4VSKVEQ�WTIGMJMG� HEXE� EREP]WMW� VIUYMVIQIRXW

JSV�GSRXVSP�GLEVXW�EVI�JSPPS[IH�EW�VIUYMVIH�JSV

HEXE� KIRIVEXIH� YRHIV� XLSWI� TVSKVEQW�� 8LIWI

EHHMXMSREP� VIUYMVIQIRXW� WLEPP� FI� HSGYQIRXIH

MR�E�5%44�SV�5%7��

 

 Precision and accuracy measurements

employed by 5YERXIVVE� are shown in Table

8.6-1.  Calculated results of these QC samples

are evaluated using statistical tables or control

charts.

 

 8.7 Data Recording Procedures

 To ensure data integrity, all documentation of

data and records generated or used during the

process of data generation must be performed

in compliance with 5YERXIVVE�Corporate SOP

UNCONTROLLED COPY 85UNCONTROLLED COPY



 5YERXIVVE�5%14

 7IGXMSR�2S������

 (EXI�-RMXMEXIH���1EVGL���������

 6IZMWMSR�2S����

 (EXI�6IZMWIH���2SZIQFIV��������

 4EKI����SJ���

 
 
Number QA-008, “Data Recording

Requirements”.

 

 8.8 Data Reduction and Verification
Procedures

 Data review procedures, defined as a set of

computerized and manual checks applied at

appropriate levels of the measurement process,

will be clearly defined for all measurement

systems in SOPs.  Data review begins with the

reduction or processing of data and continues

through verification of the data and the

reporting of analytical results. Calculations are

checked from the raw data to the final value

prior to reporting results for each group of

samples.  Data reduction can be performed by

the analyst who obtained the data or by another

analyst.  Data verification starts with the

analyst who performs a 100 percent review of

the data to ensure the work was done correctly

the first time.  Data verification continues with

review by a second reviewer who verifies that

data reduction has been correctly performed

and that the analytical results correspond to the

data acquired and processed.  This procedure is

outlined in Figure 8.8-1.

 

 8.8.1 Data Reduction and Initial
Verification

 Data reduction and initial verification may be

performed by more than one analyst

depending upon the analytical method

employed.  The preparation and analytical

data may be reviewed independently by

different analysts.  In these instances, each

item may not be applicable to the subset of

the data verified or an item may be applicable

in both instances.  It is the responsibility of

the analyst to ensure that the verification of

data in his or her area is complete.  The data

reduction and initial verification process must

ensure that:

 

• 7EQTPI�TVITEVEXMSR�MRJSVQEXMSR�MW�GSVVIGX
ERH�GSQTPIXI�MRGPYHMRK�HSGYQIRXEXMSR�SJ
WXERHEVH� MHIRXMJMGEXMSR�� WSPZIRX� PSX
RYQFIVW��WEQTPI�EQSYRXW��IXG�
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 FIGURE 8.8-1

 Data Reduction, Verification, and Reporting
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• Analysis information is correct and

complete including proper identification of
analysis output (charts, chromatograms,
mass spectra, etc.)

 
• Analytical results are correct and complete

including calculation or verification of
instrument calibration, QC results, and
qualitative and quantitative sample results
with appropriate qualifiers

 
• The appropriate SOPs have been followed

and are identified in the project records
 

• Proper documentation procedures have
been followed

 
• All nonconformances have been

documented
 

• Special sample preparation and analytical
requirements have been met.

• The data generated have been reported
with the appropriate number of significant
figures as defined by the analytical method
in the LIMS or otherwise specified by the
client.

 

 In general, data will be processed by an

analyst in one of the following ways:

 

• Manual computation of results directly on
the data sheet or on calculation pages
attached to the data sheets

 
• Input of raw data for computer processing
 
• Direct acquisition and processing of raw

data by a computer.

 If data are manually processed by an analyst,

all steps in the computation shall be provided

including equations used and the source of

input parameters such as response factors

(RFs), dilution factors, and calibration

constants.  If calculations are not performed

directly on the data sheet, they may be

attached to the data sheets.

 

 Manual integrations are sometimes necessary

to produce good chromatography, but must

only be performed when necessary.  Further

discussion of manual integrations and the

required documentation is given in Quanterra

Policy Number QA-011, “Acceptable Manual

Integration Practices”.

 

 For data that are input by an analyst and

processed using a computer, a copy of the

input shall be kept and uniquely identified

with the project number and other information

as needed.  The samples analyzed must be

clearly identified.

 

 If data are directly acquired from

instrumentation and processed, the analyst

must verify that the following are correct:

 

• Project and sample numbers
 
• Calibration constants and RFs

• Units
• Numerical values used for reporting limits.
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 Analysis-specific calculations for methods are

provided in SOPs.  In cases where computers

perform the calculations, software must be

validated or verified, as described in Section

6.0 of this document, before it is used to

process data.

 

 The data reduction is documented, signed and

dated by the analyst completing the process. 

Initial verification of the data reduction by the

same analyst is documented on a data review

checklist, signed and dated by the analyst. 

Data review requirements are described in the

Quanterra Policy Number QA-012, “Technical

Data Review Requirements”.

 

 8.8.2 Data Verification

 Following the completion of the initial

verification by the analyst performing the data

reduction, a systematic check of the data  that

has been fully reduced and checked through

Level 1 review is performed by an experienced

peer, supervisor, or designee.  This check is

performed to ensure that level 1 review has

been completed correctly and thoroughly. The

second level reviewer examines the data signed

by the analyst. This review includes an

evaluation of all items required in the raw data

package.  Any exceptions noted by the analyst

must be reviewed.  Included in this review is an

assessment of the acceptability of the data with

respect to:

 

• Adherence of the procedure used to the
requested analytical method SOP

 
• Correct interpretation of chromatograms,

mass spectra, etc.
 
• Correctness of numerical input when

computer programs are used (checked
randomly)

 
• Correct identification and quantitation of

constituents with appropriate qualifiers
 
• Numerical correctness of calculations and

formulas (checked randomly)
 
• Acceptability of QC data
 
• Documentation that instruments were

operating according to method
specifications (calibrations, performance
checks, etc.)

• Documentation of dilution factors, standard
concentrations, etc.

 
• Sample holding time assessment.
 

 This review also serves as verification that the

process the analyst has followed is correct in

regard to the following:

 

• The analytical procedure follows the
methods and specific instructions given on
the project QAS or equivalent summary
form

 
• Nonconforming events have been addressed

by corrective action as defined on a
nonconformance memo
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• Valid interpretations have been made

during the examination of the data and the
review comments of the initial reviewer are
correct

 
• The package contains all of the necessary

documentation for data review and report
production and results are reported in a
manner consistent with the method used for
preparation of data reports.

 

 The specific items covered in the second stage

of data verification may vary according to the

analytical method, but this review of the data

must be documented by signing the same

checklist. Data review requirements are

described in the Quanterra Policy Number

QA-012, “Technical Data Review

Requirements”.

 

 8.8.3 Completeness Verification

 A third-level review is performed by the PM.

This review is required before results are

submitted to clients.  This review serves to

verify the completeness of the data report and

to ensure that project requirements are met for

the analyses performed. The items to be

reviewed are:

 

• Analysis results are present for every
sample in the analytical batch, reporting
group, or sample delivery group (SDG)

 
• Every parameter or target compound

requested is reported with either a value or
reporting limit

 
• The correct units and correct number of

significant figures are utilized
 
• All nonconformances, including holding

time violations, and data evaluation
statements that impact the data quality are
accompanied by clearly expressed
comments from the laboratory

 
• The final report is legible, contains all the

supporting documentation required by the
project, and is in either the standard
5YERXIVVE� format or in the client-required
format.

 

 A narrative to accompany the final report will

be finalized by the PM.  This narrative will

include relevant comments collected during the

earlier reviews.

 

 8.9 Data Reporting

 8.9.1 Data Reports

 5YERXIVVE�is capable of developing a variety of

data deliverable reports.  In general, 5YERXIVVE

reports contain:

 

• Cover Letter/Narrative -  Information on
sample types, tests performed, any
problems encountered, and general
comments are provided.

 
• Analytical Data - Data are reported by

sample or by test with the appropriate
significant figures and reporting limits, and
have been adjusted for dilution, if
appropriate. Pertinent information including
dates sampled, received, prepared,
extracted, and analyzed are provided.

 
 
• Laboratory Performance QC Information -

UNCONTROLLED COPY 90UNCONTROLLED COPY



 5YERXIVVE�5%14

 7IGXMSR�2S������

 (EXI�-RMXMEXIH���1EVGL���������

 6IZMWMSR�2S����

 (EXI�6IZMWIH���2SZIQFIV��������

 4EKI����SJ���

 
The results of LCSs and method blanks
analyzed with the project are listed.  Any
data or QC anomalies are discussed in the
narrative.

 
• Matrix-Specific QC Information - Results

of any sample duplicates and MS/MSDs
analyzed with the samples as batch QC are
reported. Other project-specific QC
requested by the client are also reported.
The results include supporting information
such as amount spiked, percent recovery,
or percent difference/RPD.

 
• Methodology - Reference for analytical

methodology used is cited.

• Other Deliverables - Other deliverables
available include disk deliverables,
electronic data transfer, sample raw data
packages, complete deliverable packages,
and custom report formats.

 

 8.9.2 Verbal Results

 5YERXIVVE, as a policy, discourages the release

of data verbally or without full data review. If

however, the client requests analytical results to

be communicated verbally or by facsimile prior

to final review, they must be clearly identified

as “Preliminary” results.  The client must

understand that the data have not undergone the

required levels of review and may potentially

change.

 8.9.3 Reporting Analytical Results

 Sample results are reported according to

analytical method SOPs or client specifications.

Normally, the laboratory uses the 5YERXIVVE

Reporting Limit (RL) at which any analyte of

interest detected at or above that level is

reported as a positive value and any analyte of

interest not detectable or detected below that

level is reported as “not detected” at the RL.

The laboratory will normally report results

within the calibration, however, any reported

results outside of the calibration range will be

documented in the final report.

 

 In some cases a contract, QAPP, or documented

client request may require the laboratory to

report sample results in a specified manner. 

Some examples are given below:

 

• The laboratory may be requested to report
all analytes of interest that are less than the
laboratory's RL but are greater than the
MDL.  This data will be flagged with an
appropriate qualifier. (See precautions in
“Establishing Reporting Limits”, Policy
Number QA-009.)

 
• The laboratory may be requested to report

any tentatively identified compounds
(TICs). This data will be flagged with an
appropriate qualifier.

 
• The laboratory may be requested to report

sample results using an RL that is higher
than their normal level.  In this case, only
the analytes of interest found at or above
that level would be reported as positive
values.  In this case, the laboratory will state
the PSRL rather than the RL.  All analytes
of interest not detected or detectable below
that level would be reported as “not
detected” at the PSRL.

 

 In these types of cases, the laboratory must
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include documentation in the project file that

supports the reporting procedure employed.

 

 It is the responsibility of the laboratory to

provide for a reporting system that assures that

any problems associated with an analysis are

properly documented on a nonconformance

memo, communicated to the appropriate

5YERXIVVE� associates, and addressed

appropriately in the data report.  If, after

issuance of a report, 5YERXIVVE� observes any

mistake that affects the results reported or the

QC interpretation of those results, the client

will be notified.

 

 8.10 Data Validation

 Data validation for 5YERXIVVE� refers to data

reviews conducted in accordance with the

 

 USEPA CLP "Laboratory Data Validation

Functional Guidelines for Evaluating Organic

Analyses" and "Laboratory Data Validation

Functional Guidelines for Evaluating Inorganic

Analyses", or modifications thereof, for non-

CLP type analyses.

 

 This form of data validation provides an

impartial evaluation of the laboratory’s results.

Data validation may be requested by the client

for a percentage of data  and is usually

performed by a third party, one which was not

involved with the sample analysis.  Qualifiers

are assigned to data, when required, according

to the requirements of the data validation

protocol being used.

 

 8.11 Preventive Maintenance and
Service

 Facilities, instruments, equipment, and parts are

subject to wear, deterioration, or change in

operational characteristics. Within� 5YERXIVVE,

preventive maintenance, coupled with vendor

service agreements, is an organized program of

actions taken to maintain facilities and

equipment in control. 

 

 8.11.1 Analytical Instrumentation and
Equipment

 The primary purpose of the maintenance

program is to prevent instrument and

equipment failure and to minimize down time.

A properly implemented maintenance program

increases the reliability of a measurement

system.

 

 At each laboratory each instrument or piece of

equipment shall be uniquely identified. Each

operating unit shall maintain the following:

 

• Instrument/equipment inventory list
 
• Instrument/equipment major spare parts list

or inventory
 
• External service agreement documents (if

applicable)
 
• Instrument-specific preventive maintenance

logbook or file for each functional unit.
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 The records of routine maintenance and non-

routine maintenance shall include at a

minimum:

 

• Name and serial number of the item or
equipment

 
• Details of maintenance performed
 
• Dates and results of

recalibrations/reverifications indicating
back to control

• Analyst initials and the date maintenance
was performed whether by the analyst or a
contracted service representative.

 
 Any item or equipment that does not perform to

specifications or defective shall be taken out of

service, clearly identified and segregated until it

has been repaired and shown by

calibration/verification to perform

satisfactorily.

 

 5YERXIVVE� documents and describes in detail

instrument and equipment preventive

maintenance procedures and requirements in

operation-specific SOPs.

 

 8.11.2 Facilities

 Another important aspect of the laboratory

operation is the existence and maintenance of

adequate, safe, and clean facilities including

appropriate engineering controls such as proper

ventilation, lighting, dust control, hoods, air

flow, protection from extreme temperatures,

waste disposal, and a source of stable power.

 

 The maintenance and use of these facilities and

proper operations are described in the

5YERXIVVE�Chemical Hygiene Plan (CHP). The

Laboratory Manager has responsibility for

ensuring a properly maintained facility. The

Laboratory Manager also has the responsibility

for ensuring that samples are stored properly

without contamination, work areas are

equipped with adequate bench, hood and

operational space, and the areas are free from

chemical and radiological contamination that

may affect analytical results.

 

 8.11.3 Frequency of Maintenance

 The frequency of maintenance must consider

manufacturer’s recommendations and previous

experience. Frequency of preventive

maintenance along with the recommended

preventive maintenance schedules are given in

Tables 8.11-1 through 8.11-27 for analytical

instrumentation and equipment or defined in

operation specific routine maintenance SOPs. 

These schedules are the recommended default

if not otherwise specified by the manufacturer,

SOP, or Facility-Specific Appendix for the

laboratory. Frequency of maintenance for the

facility systems is documented in the

5YERXIVVE�CHP.
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 8.12 Other  Requirements

 8.12.1 Water

 High purity water (i.e., ASTM reagent grade or

equivalent water) will be used in all metals,

radiological, wet chemistry, and organic

analyses.  Demonstration of contaminant-free

water is shown through the analysis of method

blanks consisting of the reagent water on a

daily basis for the analyte of interest. This water

is obtained by the use of either a commercial

ion-exchange deionizing, distillation, or reverse

osmosis unit plus an appropriate polishing unit.

The resulting water has a maximum

conductivity of 1.0 umho-cm at 25°C or a

minimum resistivity of 1.0 Mohm at 25°C.

Conductivity or resistivity will be monitored

and documented daily or on each day that water

is dispensed for analytical use.

 

 For volatile analyses the water may be further

purified by purging with an inert gas before use

to remove potential traces of organic solvents.

 

 Water monitoring procedures used by

5YERXIVVE� operating units are detailed in

operation-specific SOPs.

 8.12.2 Compressed Air and Gases

 Ultra high-purity compressed gases from

preapproved vendors or in-house gas generators

will be used when required for instrumentation.

 These air and gases must meet the

requirements and specifications of the

analytical methods performed.  In-line filters

will be used when appropriate to minimize

contamination and moisture from the gases.

 

 8.12.3 Glassware Preparation

 Glassware preparation procedures implemented

at 5YERXIVVE� operating units are designed to

ensure that contaminants are not introduced

during sample analysis. Procedures describing

glassware preparation are detailed in operation-

specific SOPs.

 

 8.12.4 Chemical Storage

 Storage of chemicals shall be conducted in a

manner to minimize the potential for fire or

release of hazardous material resulting from an

unplanned chemical reaction. Refrigerators

used for storing flammable liquids must have

spark-free interior construction.  Flammable

solvents shall be stored in appropriate cabinets

meeting all necessary codes.  All chemicals are

stored according to chemical compatibility. 

Further details regarding chemical storage are

provided in the 5YERXIVVE�CHP.

 

 8.12.5 Waste Disposal

 Laboratory wastes shall be disposed of safely

and in a manner consistent with applicable

regulations.  The Laboratory Manager or

designee is responsible for the development,

implementation, and maintenance of site-

specific procedures that will document all

aspects of the disposal program.  These
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procedures and the training requirements are

described in the 5YERXIVVE�CHP.

 

 8.12.6 Facility Security

 Each 5YERXIVVE�laboratory is a limited access,

secure facility.  To ensure that only authorized

personnel are able to enter the building from an

entrance that is not monitored, entry into each

building is limited in one or more of the

following ways at a minimum:

 

• The use of key pads or electronic locks
activated by swipe or magnetic cards which
are issued only to authorized personnel

 
• Locking doors and issuing keys only to

authorized personnel

• Alarm systems to detect unauthorized
entrance

 
• During business hours, entry is possible

only through the main entrance.  This
entrance is monitored at all times, usually
by a receptionist.  All guests are required to
sign in by using a visitor logbook.
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9.0 Quality Assessment and Response

9.1 Nonconformance and Corrective
Action

9.1.1 Nonconformance

%� RSRGSRJSVQERGI� MW� ER� YRTPERRIH� HIZMEXMSR

JVSQ� ER� IWXEFPMWLIH� TVSXSGSP� SV� TPER�� � 8LI

HIZMEXMSR� QE]� FI� XLI� VIWYPX� SJ� � 5YERXIVVEkW

EGXMSRW� EW� E� W]WXIQEXMG� IVVSV�� XLIR� XIVQIH� E

HIJMGMIRG]�� � %� WMRKPI� MWSPEXIH� IZIRX� SV� IZIRX

FI]SRH� XLI� GSRXVSP� SJ� 5YERXIVVE� MW� XLIR

XIVQIH�ER�ERSQEP]�

2SRGSRJSVQERGIW� GER� FI� MHIRXMJMIH� SR� XLI

FEWMW� SJ� MRXIVREP� SV� I\XIVREP� W]WXIQW� SV

TIVJSVQERGI�EYHMXW��WEQTPI�TVSGIWWMRK��VSYXMRI

GEPMFVEXMSR� ERH� QSRMXSVMRK� SJ� EREP]XMGEP� ERH

WYTTSVX� IUYMTQIRX�� SV� 5'� WEQTPI� EREP]WIW��

8LI� 3TIVEXMSRW� 1EREKIV�� 4VSNIGX� 1EREKIV�

5%�1EREKIV��%VIE�0IEHIV��ERH�EREP]WX�QE]�FI

MRZSPZIH� MR� MHIRXMJ]MRK� XLI� QSWX� ETTVSTVMEXI

GSVVIGXMZI� EGXMSR�� � -J� TVIZMSYWP]� VITSVXIH� HEXE

EVI� EJJIGXIH�� XLI� MWWYI� MW� MQQIHMEXIP]� FVSYKLX

XS� XLI� EXXIRXMSR� SJ� 'SVTSVEXI� 5%� ERH� WIRMSV

QEREKIQIRX�

9.1.2 Corrective Action

'SVVIGXMZI�EGXMSRW�EVI�QIEWYVIW�XEOIR�XS�VIGXMJ]

GSRHMXMSRW� EHZIVWI� XS� UYEPMX]� ERH�� [LIVI

TSWWMFPI�� XS� TVIZIRX� XLIMV� VISGGYVVIRGI�

'SVVIGXMZI�EGXMSRW�WLSYPH�FI�XMQIP]��HIXIVQMRI

XLI�VSSX�GEYWI��ERH�IZEPYEXI�ER]�TVSTEKEXMSR�SJ

XLI� IVVSV� SV� TVSFPIQ��;LIRIZIV� E� W]WXIQEXMG

IVVSV�MW�HMWGSZIVIH�XLEX�EJJIGXW�XLI�EGGYVEG]�SV

HIJIRWMFMPMX]�SJ�VIWYPXW�VITSVXIH�XS�5YERXIVVE
W

GPMIRXW�� GPMIRX� RSXMJMGEXMSR� [MPP� FI� TEVX� SJ� XLI

GSVVIGXMZI�EGXMSR���'SVVIGXMZI�EGXMSRW�WLSYPH�FI

MQTPIQIRXIH� [MXL� ER� YRHIVWXERHMRK� SJ� XLI

XIGLRSPSK]�ERH�[SVO�EGXMZMXMIW�EWWSGMEXIH�[MXL

XLI� UYEPMX]� IPIQIRX�� [MXL� ETTVSTVMEXI� XVEMRMRK

SJ� 5YERXIVVE� EWWSGMEXIW� ERH� ZIRHSVW�� ERH

WLSYPH�FI�QSRMXSVIH�JSV�TVSKVIWW�ERH�WYGGIWW�

(ITIRHMRK� SR� XLI� REXYVI� SJ� XLI� TVSFPIQ�� XLI

GSVVIGXMZI� EGXMSR� IQTPS]IH�QE]� FI� JSVQEP� SV

MRJSVQEP�� � -R� IMXLIV� GEWI�� SGGYVVIRGI� SJ� XLI

TVSFPIQ�� XLI� GSVVIGXMZI� EGXMSR� IQTPS]IH�� ERH

ZIVMJMGEXMSR� XLEX� XLI� TVSFPIQ� LEW� FIIR

IPMQMREXIH�QYWX�FI�HSGYQIRXIH�TVSTIVP]���3R�

XLI�WTSX� EGXMSRW� EVI� YWIH� XS� GSVVIGX� QMRSV

TVSFPIQW�� WYGL�EW� VIGEPMFVEXMSR�� VIXYRMRK��SV� E

QMRSV�VITEMV��I�K���VITPEGIQIRX�SJ�E�QMRSV�TEVX�

SJ� E� QEPJYRGXMSRMRK� MRWXVYQIRX� SV� XLI

GSVVIGXMSR� SJ� TSSV� EREP]XMGEP� XIGLRMUYI� FIMRK

YWIH� F]� ER� EREP]WX�� � 8LIWI� SGGYVVIRGIW� EVI

HSGYQIRXIH� MR� XLI� ETTVSTVMEXI� MRNIGXMSR�� VYR�

SV� EREP]WMW� PSKFSSOW�� � 7MQMPEVP]�� VSYXMRI

MRWXVYQIRX� QEMRXIRERGI�� QEPJYRGXMSRW�� ERH

TS[IV� JEMPYVIW� EVI� EPWS� HSGYQIRXIH� MR� XLI

ETTVSTVMEXI� MRWXVYQIRX�QEMRXIRERGI� PSKFSSOW�

�8LIWI� IZIRXW� HS� RSX� VIUYMVI� E� JSVQEP� 2'1

TVSGIWW�� 'SVVIGXMZI� EGXMSRW� WTIGMJMG� XS

EREP]XMGEP� QIXLSHW� EVI� HMWGYWWIH� MR� XLI
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STIVEXMSREP�WTIGMJMG�734W�

9.1.3 Responsibilities

%� HIXEMPIH� HIWGVMTXMSR� SJ� XLI� VIWTSRWMFMPMXMIW

EWWSGMEXIH�[MXL�RSRGSRJSVQERGI�ERH�GSVVIGXMZI

EGXMSR�� EW� [IPP� EW� XLI� TVSGIHYVIW� XS� FI

JSPPS[IH�� MW� TVSZMHIH� MR� XLI� 5YERXIVVE

'SVTSVEXI� 734� 2YQFIV� '364�5%������

l2SRGSRJSVQERGI�ERH�'SVVIGXMZI�%GXMSR�z

9.1.4 Nonconformance Memo

%W� HIJMRIH� MR� XLI� 734�� HIJMGMIRGMIW ERH

ERSQEPMIW� JSV� EPP� EGXMZMXMIW� SXLIV� XLER� WEQTPI

PSK�MR� SV� QEXVM\� VIPEXIH� MRGMHIRXW� WLEPP� FI

HSGYQIRXIH� SR� E� RSRGSRJSVQERGI� QIQS� SV

ZME� ER� IPIGXVSRMG� TVSGIWW� XLEX� QIIXW� 2'1

VIUYMVIQIRXW�EW�ETTVSZIH�F]�5%���(IJMGMIRGMIW

ERH�ERSQEPMIW�QE]�FI�HSGYQIRXIH�SR�WITEVEXI

W]WXIQW�SV�JSVQW���%�PSK�SV�GSQTYXIVM^IH�HEXE

FEWI� [MPP� FI� QEMRXEMRIH� JSV� EPP

RSRGSRJSVQERGIW� HIXIVQMRIH� XS� FI

HIJMGMIRGMIW���(IJMGMIRGMIW�[MPP�FI�I\EQMRIH�JSV

XVIRHW�TIVMSHMGEPP]��ERH�XLMW�IZEPYEXMSR�[MPP�FI

HSGYQIRXIH� ERH� VITSVXIH� XS� QEREKIQIRX�� %

GST]� SJ� XLI� RSRGSRJSVQERGI� QIQS� [MPP� FI

OITX� MR� XLI�TVSNIGX� JMPIW� EPSRK�[MXL� XLI�HEXE� MX

VIJIVW� XS�� %� GST]� WLEPP� EPWS� FI� OITX� MR� XLI

UYEPMX]�JMPIW�

9.2 Audits

%YHMXW� SJ� 5YERXIVVE� PEFSVEXSVMIW� EVI

TIVJSVQIH�XS�EWWIWW�XLI�HIKVII�SJ�EHLIVIRGI�XS

IWXEFPMWLIH�TSPMGMIW��TVSGIHYVIW��ERH�WXERHEVHW�

�8LIWI�EWWIWWQIRXW�EVI�GSRHYGXIH�MRXIVREPP]�F]

5YERXIVVE�TIVWSRRIP��[LS�EVI� MRHITIRHIRX�SJ

XLI� EVIE� FIMRK� IZEPYEXIH�� ERH� I\XIVREPP]� F]

GPMIRXW� ERH� VIKYPEXSV]� EKIRGMIW�� %YHMXW� GER

MHIRXMJ]�EVIEW� JSV� MQTVSZIQIRX�[MXL� VIKEVH� XS

GSQTPMERGI� [MXL� TSPMGMIW�� TVSGIHYVIW�� ERH

WXERHEVHW�� %YHMXW� EPWS� TVSZMHI� E� QIERW� JSV

GSVVIGXMSR� TVMSV� XS� W]WXIQ� JEMPYVI�� � 8LI

JSPPS[MRK� X]TIW�SJ� EYHMXW� ERH� EWWIWWQIRXW� EVI

TIVJSVQIH�EX�5YERXIVVE�PEFSVEXSVMIW�

• 4IVJSVQERGI�%YHMXW
 
• 7]WXIQW� %YHMXW� SV� -RXIVREP� 7]WXIQW

)ZEPYEXMSRW
 
• (EXE�%YHMXW
 
• 7TSX�%WWIWWQIRXW�
 

 -RXIVREP� W]WXIQW� EYHMXW� SV� IZEPYEXMSRW� EVI

KIRIVEPP]� GSRHYGXIH� F]� 5%� WXEJJ�� EPXLSYKL

TIVMSHMG� WIPJ�EYHMXW� QE]� FI� GSRHYGXIH� F]� XLI

STIVEXMSREP�YRMXW�� �%YHMXW�ERH�EWWIWWQIRXW�EVI

KIRIVEPP]� GSRHYGXIH� XLVSYKL� XLI� YWI� SJ

GLIGOPMWXW� ERH� ETTVSTVMEXI� VIJIVIRGI

HSGYQIRXW�� � -RXIVREP� W]WXIQW� EYHMXW� SV

IZEPYEXMSRW� EVI� GSRHYGXIH� [MXL� ER� STIRMRK

QIIXMRK� MR� [LMGL� VITVIWIRXEXMZIW� JVSQ

QEREKIQIRX�� OI]� STIVEXMSREP� WXEJJ�� ERH� 5%

WXEJJ�TEVXMGMTEXI��8LI�STIRMRK�QIIXMRK�TVSZMHIW

E�VIZMI[�SJ�XLI�SFNIGXMZIW�SJ�XLI�EYHMX�ERH�XLI

WGLIHYPI�VIUYMVIH�XS�GSRHYGX�XLI�EYHMX���%X�XLI

GSQTPIXMSR�SJ�XLI�EYHMX��E�HIFVMIJMRK�MW�LIPH�XS

SYXPMRI�XLI�JMRHMRKW��MRGPYHMRK�MHIRXMJMGEXMSR�SJ
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TSWMXMZI� TIVJSVQERGI�� XS� HMWGYWW� VIUYMVIQIRXW

MR� EVIEW� SJ� HIJMGMIRGMIW�� ERH� XS� ERW[IV

UYIWXMSRW�� � 7TSX� EWWIWWQIRXW� EVI� KIRIVEPP]

QSVI�MRJSVQEP�XLER�W]WXIQW�EYHMXW��ERH�QE]�FI

GSRHYGXIH�[MXLSYX�TVMSV�WGLIHYPMRK��

 -RXIVREP� W]WXIQW� EYHMXW� SV� IZEPYEXMSRW� EVI

GSRHYGXIH� EX� E� QMRMQYQ� ]IEVP]� F]� 5%� WXEJJ

I\XIVREP� XS� XLI� PEF�� � 7TSX� EWWIWWQIRXW� EVI

GSRHYGXIH� TIV� WGLIHYPI� F]� XLI� PEFSVEXSV]�5%

KVSYT�

 

 8LI�JMRHMRKW�SJ�EPP�EYHMXW�ERH�EWWIWWQIRXW�EVI

HSGYQIRXIH� EW� MW� XLI� PEFSVEXSV]� VIWTSRWI� ERH

ER]� GSVVIGXMZI� EGXMSRW�� � *SPPS[�YT� GLIGOW� EVI

TIVJSVQIH�ERH�XLI�WXEXYW�SJ�MQTPIQIRXEXMSR�SJ

GSVVIGXMZI� EGXMSRW� MW� HSGYQIRXIH� JSV� EPP

GEXIKSVMIW� SJ� EYHMXW� ERH� EWWIWWQIRXW�� � 8LMW

G]GPI�GSRXMRYIW�YRXMP�EPP�MWWYIW�EVI�GPSWIH�

 

 9.2.1 Performance Audits

 4IVJSVQERGI�EYHMXW�SV�TIVJSVQERGI�IZEPYEXMSRW

�4)W��EVI�GSRHYGXIH�XS�ZIVMJ]�XLI�EFMPMX]�SJ�XLI

PEFSVEXSV]� XS� GSVVIGXP]� MHIRXMJ]� ERH� UYERXMXEXI

GSQTSYRHW� MR�4)�WEQTPIW��8LIWI�4)�WEQTPIW

QE]� FI� WYTTPMIH� MRXIVREPP]� SV� I\XIVREPP]� EW

WMRKPI�FPMRH� SV� HSYFPI�FPMRH� WEQTPIW� ERH� GER

FI� YWIH� XS� EWWIWW� MJ� E� HIJMGMIRG]� LEW� FIIR

GSVVIGXIH���8LI�VIWYPXW�SJ�MRXIVREP�TIVJSVQERGI

EYHMXW� QE]� FI� YWIH� XS� HSGYQIRX� XLI

TVSJMGMIRG]�SJ�XLI�EREP]WX�TIVJSVQMRK�XLI�[SVO

SV� XS� EWWIWW� XLI� SZIVEPP� TIVJSVQERGI� SJ� ER

EREP]XMGEP� QIXLSH�� (SYFPI�FPMRH� TIVJSVQERGI

EYHMXW�EVI�GSRHYGXIH�F]�5YERXIVVE��'SVTSVEXI

5%�XS�EWWIWW�XLI�IJJIGXMZIRIWW�SJ�EPP�EWTIGXW�SJ

PEFSVEXSV]� STIVEXMSR� JVSQ� TVSNIGX� MRMXMEXMSR

XLVSYKL� EREP]WMW� ERH� VITSVXMRK�� � -R� EHHMXMSR�

ER]�TVSFPIQW�HIXIGXIH� VIKEVHMRK� UYSXIW�� FMHW�

ERH� MRZSMGMRK� EVI� FVSYKLX� XS� XLI� EXXIRXMSR� SJ

XLI� 41� ERH� XS� XLI� JMRERGI�EGGSYRXMRK

HITEVXQIRX��EW�ETTVSTVMEXI�

 

 8LI�VIWYPXW�SJ�IEGL�TIVJSVQERGI�EYHMX�WLEPP�FI

VITSVXIH� XS� PEFSVEXSV]� QEREKIQIRX�� � %PP

TIVJSVQERGI� EYHMX� VIWYPXW�[LMGL� EVI� MHIRXMJMIH

EW� YREGGITXEFPI� QYWX� FI� MRZIWXMKEXIH�� � 8LI

JMRHMRKW� SJ� XLI� MRZIWXMKEXMSR� ERH� GSVVIGXMZI

EGXMSR�XEOIR�QYWX�FI�HSGYQIRXIH�

 

 9.2.2 Systems Audits

 %� W]WXIQW� EYHMX� EWWIWWIW� JYPJMPPQIRX� SJ� XLI

5%14� ERH� XLI� IJJIGXMZIRIWW� SJ� XLI� UYEPMX]

W]WXIQ�� �)EGL� PEFSVEXSV]�YRHIVKSIW�RYQIVSYW

W]WXIQW� EYHMXW� TIVJSVQIH� F]� I\XIVREP� TEVXMIW�

MRGPYHMRK� JIHIVEP�� WXEXI�� ERH� PSGEP� VIKYPEXSV]

EYXLSVMXMIW�ERH�GPMIRXW�

 

 9.2.2.1 Independent Internal
Systems Audits or
Evaluations

 )EGL�]IEV���ER�MRHITIRHIRX�W]WXIQW�IZEPYEXMSR

[MPP� FI� TIVJSVQIH� YRHIV� XLI� HMVIGXMSR� SJ� XLI

'SVTSVEXI� (MVIGXSV� SJ� 5YEPMX]� %WWYVERGI� ERH

EGGSVHMRK� XS�'SVTSVEXI�734�2YQFIV��'364�

5%������� � 8LMW� IZEPYEXMSR� MW� TIVJSVQIH� XS

EWWIWW� IEGL� PEFSVEXSV]kW� EHLIVIRGI� XS� XLI

VIUYMVIQIRXW� SJ� XLI� 5%14�� 734W�� MRXIVREP
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TSPMGMIW�� ERH� XS� EWWIWW� XLI� WXEXYW� SJ� GSVVIGXMZI

EGXMSRW�JVSQ�SXLIV�EYHMXW�EX�XLEX�JEGMPMX]�

 8LI� 'SVTSVEXI� (MVIGXSV� SJ� 5YEPMX]� %WWYVERGI

WLEPP� ETTSMRX� E� PIEH� EYHMXSV� XS� GSRHYGX� XLI

W]WXIQW� IZEPYEXMSR�� � %R� EYHMXSV� QYWX� FI� E

5YERXIVVE� 5YEPMX]� %WWYVERGI� 1EREKIV� [MXL

HMVIGX� I\TIVMIRGI� SR� EX� PIEWX� SRI� 5YERXIVVE

W]WXIQW� EYHMX� SV� E� GIVXMJMIH� 5YERXIVVE� 0IEH

%YHMXSV� EW� HIJMRIH� MR� XLI� 734�� '364�5%�

������)QTPS]II�3VMIRXEXMSR� ERH�8VEMRMRK�� �%

GSVTSVEXI�EYHMX�SYXPMRI�WLEPP�FI�YWIH��8LI�PIEH

EYHMXSV� LEW� XLI� EYXLSVMX]� XS� PIRKXLIR� XLI

IZEPYEXMSR�� VIZMWI� XLI� WGSTI�SJ� XLI� IZEPYEXMSR�

WXST�[SVO�� SV� WTIGMJ]� ER� EGGIPIVEXIH� WGLIHYPI

JSV� VI�IZEPYEXMSR�� � 8LI� PIEH� EYHMXSV� WLEPP� FI

VIWTSRWMFPI�JSV�TVITEVMRK�E�VITSVX�HIXEMPMRK�XLI

VIWYPXW� SJ� XLI� IZEPYEXMSR�� � 8LI� VITSVX� WLEPP� FI

WYFQMXXIH��EJXIV�ETTVSZEP�F]�'SVTSVEXI�5%���XS

XLI� EYHMXIH� 0EFSVEXSV]� 1EREKIV�� 6IKMSREP

+IRIVEP� 1EREKIV�� � ERH� 0EFSVEXSV]� 5%

1EREKIV� [MXLMR� JMZI� [IIOW� SJ� XLI� EYHMX�� %

GST]� SJ� XLI� VITSVX� WLEPP� FI� HMWXVMFYXIH� XS� XLI

'SVTSVEXI�5%�(MVIGXSV��8LI�EYHMX� VITSVX� WLEPP

TVSZMHI�E�WYQQEV]�SJ�XLI�EYHMX�VIWYPXW�[MXL�XLI

EYHMXSV
W�GSQQIRXW�ERH�XLI�JMRHMRKW�XLEX�[IVI

HIXIVQMRIH�F]�XLI�PIEH�EYHMXSV�

 

 8LI� IZEPYEXIH� PEFSVEXSV]� QYWX� VIWTSRH� XS

'SVTSVEXI�5%�MR�[VMXMRK�[MXLMR�JSYV�[IIOW�SJ

VIGIMZMRK� XLI� IZEPYEXMSR� VITSVX�� 8LI� 5%

1EREKIV� MW� VIWTSRWMFPI� JSV� GSSVHMREXMRK� XLI

VIWTSRWI� XS� XLI� IZEPYEXMSR� VITSVX�� � 8LI

0EFSVEXSV]� 1EREKIV� SV� 3TIVEXMSRW� 1EREKIV

QYWX� ETTVSZI� EPP� VIWTSRWIW� XS� MRXIVREP

IZEPYEXMSR� VITSVXW� TVMSV� XS� WYFQMXXEP� XS� XLI

EYHMXSV�

 

 8LI� IZEPYEXMSR� QE]� VIWYPX� MR� JMRHMRKW�� EVIEW

RIIHMRK� MQTVSZIQIRX�� ERH� RSXEFPI� TVEGXMGIW�

)EGL�XIVQ�[MPP�FI�HIJMRIH�EW�WYGL�

 

• *MRHMRKW - EVI� HIJMRIH� EW� XLSWI
RSRGSQTPMERX� TVEGXMGIW� SV� TSPMGMIW� [LMGL
LEZI� WMKRMJMGERX� EHZIVWI� MQTEGX� SR� HEXE
UYEPMX]�� XIGLRMGEP� HIJIRWMFMPMX]�� SV
VIKYPEXSV]� EGGITXERGI� SJ� HEXE�� � *MRHMRKW
VIUYMVI� MQQIHMEXI� EXXIRXMSR� F]� XLI
PEFSVEXSV]� QEREKIQIRX� ERH� QYWX� FI
VIWSPZIH� XS� GSQTP]� [MXL� 5YERXIVVE
W
UYEPMX]� HSGYQIRXW� ERH� PEFSVEXSV]�
IWXEFPMWLIH�TVSGIHYVIW�

 

• %VIEW� 2IIHMRK� -QTVSZIQIRX� �� VITVIWIRX
MWSPEXIH� MRWXERGIW� SJ� RSRGSQTPMERGI� SV
MWWYIW� XLEX� EVI� NYHKIH� XS� LEZI� E� PIWW
MQQIHMEXI� MQTEGX� SR� HEXE� UYEPMX]�
0EFSVEXSV]�QEREKIQIRX�QYWX� GSVVIGX� XLI
WMXYEXMSR� SV� SXLIV[MWI� IRWYVI� XLEX� XLI
GSRHMXMSR�HSIW�RSX�VIGYV��

 

• 2SXEFPI�4VEGXMGIW���WLSYPH�EPWS�FI�TSMRXIH
SYX�HYVMRK�XLI�EYHMX���8LIWI�EVI�HIJMRIH�EW
PEFSVEXSV]� TVEGXMGIW� XLEX� MRGVIEWI
IJJIGXMZIRIWW� ERH� UYEPMX]� ERH� VITVIWIRX
MQTVSZIQIRXW� [MXL� VIWTIGX� XS
GSRZIRXMSREP�PEFSVEXSV]�STIVEXMSRW�

 

 3TIVEXMSRW� QEREKIQIRX� MW� VIWTSRWMFPI� JSV
XEOMRK� GSVVIGXMZI� EGXMSR� XS� EHHVIWW� XLI
JMRHMRKW� ERH� EVIEW� RIIHMRK� MQTVSZIQIRX
�HIJMGMIRGMIW��MHIRXMJMIH�HYVMRK�XLI�EYHMX�
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 -X� MW� XLI� VIWTSRWMFMPMX]� SJ� XLI� 5%�1EREKIV� EX

IEGL� JEGMPMX]� XS� ZIVMJ]� MQTPIQIRXEXMSR� SJ� XLI

GSVVIGXMZI�EGXMSRW�ERH�HSGYQIRX�XLI�GPSWYVI�SJ

EPP� MRXIVREP� IZEPYEXMSR� JMRHMRKW�� � 8LMW� TVSGIWW

WLEPP� FI� HSGYQIRXIH� ERH� TVSZMHIH� XS� XLI

VIGMTMIRXW� SJ� XLI� SVMKMREP� EYHMX� VITSVX�� 8LMW

TVSGIWW� MW� JYVXLIV� HIWGVMFIH� MR� XLI�5YERXIVVE

'SVTSVEXI� 734� 2YQFIV� '364�5%������

l0EFSVEXSV]�-RXIVREP�7]WXIQW�)ZEPYEXMSRz�

 

 -RXIVREP�IZEPYEXMSR�VITSVXW�WLEPP�FI�QEMRXEMRIH

EGGSVHMRK� XS� XLI�5YERXIVVE�6IGSVH�6IXIRXMSR

4SPMG]� �0)+������ EW� GSRJMHIRXMEP� HSGYQIRXW

ERH� WLEPP� RSX� FI� VIPIEWIH� JSV� YWI� SYXWMHI� XLI

PEFSVEXSV]��)\XIVREP�EYHMXSVW�QE]�ZMI[�MRXIVREP

EYHMX�VITSVXW�EW�TEVX�SJ�XLIMV�SR�WMXI�EYHMX������

 

 9.2.2.2 External Systems Audits

 %YHMXW� SJ� 5YERXIVVE� PEFSVEXSVMIW� EVI

TIVJSVQIH�F]�I\XIVREP�EKIRGMIW�ERH�GPMIRXW��%PP

WGLIHYPIH� EYHMXW� WLEPP� FI� TPEGIH� SR� XLI

JEGMPMX]
W� GEPIRHEV� [MXL� XLI� ORS[PIHKI� SJ� XLI

0EFSVEXSV]� 1EREKIV� ERH� XLI� 0EFSVEXSV]� 5%

1EREKIV� XS� EWWYVI� RS� WGLIHYPMRK� GSRJPMGXW

SGGYV� ERH� XLEX� ETTVSTVMEXI� WXEJJ� [MPP� FI

EZEMPEFPI� XS� QIIX� XLI� EKIRGMIW
� SV� GPMIRXW


SFNIGXMZIW�

 

 %PP�HIJMGMIRGMIW�VITSVXIH�XS�XLI�PEFSVEXSV]�QYWX

FI�VIWTSRHIH� XS�[MXLMR� XLI� XMQI� PMRI� WTIGMJMIH

F]� XLI� GPMIRX�� �%�TPER� SJ� EGXMSR� XS� GSVVIGX� XLI

HIJMGMIRGMIW�� EW� [IPP� EW� GSVVIGXMZI� EGXMSRW

XEOIR�� QYWX� FI� HSGYQIRXIH�� � -X� MW� XLI

VIWTSRWMFMPMX]�SJ�XLI�5%�1EREKIV�XS�GSSVHMREXI

XLI� VIWTSRWI� XS� XLI� EYHMX� VITSVX�� 8LI

HIZIPSTQIRX� ERH� MQTPIQIRXEXMSR� SJ� XLI

GSVVIGXMZI� EGXMSRW� MW� XLI� VIWTSRWMFMPMX]� SJ� XLI

3TIVEXMSRW� QEREKIQIRX� EW� VIPEXIH� XS� XLIMV

VIWTIGXMZI� EVIEW�� � %PP� VIWTSRWIW� QYWX� FI

ETTVSZIH� F]� XLI� 0EFSVEXSV]� 1EREKIV� SV

3TIVEXMSRW�1EREKIV� TVMSV� XS� WYFQMXXEP� XS� XLI

EYHMXSV�� %� GST]� SJ� XLI� EYHMX� VITSVX� ERH� XLI

PEFSVEXSV]
W� VIWTSRWI�QYWX�FI�TVSZMHIH� XS� XLI

0EFSVEXSV]�1EREKIV���-X�MW�XLI�VIWTSRWMFMPMX]�SJ

XLI�5%�1EREKIV� XS� ZIVMJ]� MQTPIQIRXEXMSR� SJ

XLI� GSVVIGXMZI� EGXMSRW� ERH� MRJSVQ� XLI

VIWTSRWMFPI� QEREKIV� SJ� XLI� GPSWYVI� SJ� EPP

HIJMGMIRGMIW�JVSQ�XLI�EYHMX�

 

 9.2.3 Data Audits

 (EXE� EYHMXW� EVI� VSYXMRIP]� TIVJSVQIH� ERH

HSGYQIRXIH�XS�IRWYVI�XLEX�TVSNIGX�VIGSVHW�QIIX

TVSNIGX� VIUYMVIQIRXW� EW� HIWGVMFIH� MR� QIXLSH

734W�� TVSNIGX� TPERW�� SV� SXLIV� HSGYQIRXIH

VIUYMVIQIRXW�� � 8LI� HEXE� EYHMX� MW� YWIH� XS

MHIRXMJ]�ER]�PEF�IVVSVW�XLEX�QE]�LEZI�SGGYVVIH�

�8LI� PEFSVEXSV]� 5%� 1EREKIV� SV� HIWMKRII� MW

VIWTSRWMFPI� JSV� TIVJSVQMRK� HEXE� EYHMXW� EW

WTIGMJMIH� MR� 5YERXIVVE� 734� 2YQFIV� '364�

5%������� l5%� (EXE� 6IZMI[z�� � 8LMW

MRHITIRHIRX� VIZMI[� QE]� EPWS� WIVZI� EW� XLI

ERRYEP� EWWIWWQIRX� SJ� EREP]WXW� MR� ZIVMJ]MRK

MRMXMEP� ERH�SV� SR�KSMRK� XIGLRMGEP� GETEFMPMX]� SJ

GLIQMWXW�TIVJSVQMRK�VSYXMRI�EREP]WIW�

 

 9.2.4 Spot Assessments
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 7TSX�EWWIWWQIRXW�EVI�GSRHYGXIH� XS�QSRMXSV�SV

SFWIVZI�E�TVSGIWW�SV�EGXMZMX]�MR�SVHIV�XS�ZIVMJ]

GSRJSVQERGI�XS�XLI�734�VIUYMVIQIRXW�JSV� XLEX

EGXMZMX]���8LI�JVIUYIRG]��RSVQEPP]�QSRXLP]��JSV

TIVJSVQMRK�XLIWI�EWWIWWQIRXW�MW�HIXIVQMRIH�F]

XLI� JEGMPMX]� 5%� 1EREKIV�� � 8LI� WGSTI� SJ� XLI

EWWIWWQIRX� MW� EPWS� HIXIVQMRIH� F]� XLI� 5%

1EREKIV� ERH� QE]� FI� HMVIGXIH� FEWIH� SR

MRJSVQEXMSR� SFXEMRIH� JVSQ� GPMIRX� MRUYMVMIW�

XVIRHW� MR� VIGSVHIH� RSRGSRJSVQERGIW�

TIVJSVQERGI� EYHMXW�� SV� SXLIV� WSYVGIW�� � %� WTSX

EWWIWWQIRX�QE]�FI�YWIH�XS�EWWIWW�E�TVSGIHYVI

TIVJSVQERGI� VIPEXMZI� XS� XLI� HSGYQIRXIH� 734�

8LMW� EWWIWWQIRX� MHIRXMJMIW� HIZMEXMSRW� JVSQ

VIUYMVIQIRXW� XLEX� QE]� RSX� FI� HIXIGXIH� MR� E

HIXEMPIH�VIZMI[�SJ�XLI�HEXE�TEGOEKI�EPSRI��7YGL

ER� EWWIWWQIRX� MW� GSRHYGXIH� F]� SFWIVZEXMSR� SJ

XLI� EWWSGMEXIW� TIVJSVQMRK� XLI� XEWO� GSQTEVIH

[MXL�XLI�HSGYQIRXIH�734���-R�WSQI�GEWIW��XLI

EWWIWWQIRX� QE]� FI� GSRHYGXIH� XLVSYKL

MRXIVZMI[W�[MXL�XLI�EWWSGMEXI�[LIR�SFWIVZEXMSR

SJ� E� XEWO� MW� RSX� TSWWMFPI�� �6IZMI[� SJ� VIPIZERX

HSGYQIRXEXMSR� JSV� XLI�GSQTPIXIH�TVSGIHYVI� MW

MRGPYHIH� MR� WYGL� ER� EWWIWWQIRX�� %� GLIGOPMWX

QE]�FI�YWIH�MR�GSRHYGXMRK�XLI�EWWIWWQIRX��8LI

VIWYPXW� SJ� XLI� EWWIWWQIRX� EVI� HSGYQIRXIH�� EW

EVI� XLI� GSVVIGXMZI� EGXMSRW�� %PP� HIJMGMIRGMIW

RSXIH�EW�E�VIWYPX�SJ�E�WTSX�EWWIWWQIRX�QYWX�FI

GSVVIGXIH� F]� XLI� VIWTSRWMFPI� WXEJJ� MR� E� XMQIP]

QERRIV�

 

 9.3 Client Inquiries and Complaints

 Client inquiries and complaints are generally

received through the PM or a member of the

CST. Typically, the PM communicates with

the client to determine the details of the

inquiries, including technical data problems,

deliverable issues, turn-around-time

problems, etc.  Technical and deliverable

issues are coordinated by the PM and usually

involve input from operations, QA, and

management staff. A formal written response

to the client is coordinated by the PM, but

may on occasion be delivered by the CSM or

the Account Manager.  Details of the types

and levels of complaints and required

documentation are provided in Corporate

Policy No. QA-013, “Procedures to Address

Customer Complaints”.

 

 9.4 Quality Reports to Management

 8LI� 5%� 1EREKIV� ERH� 'SVTSVEXI� (MVIGXSV� SJ

5YEPMX]�%WWYVERGI� WLEPP� TVITEVI� ERH�QEMRXEMR

GSTMIW�SJ�VITSVXW�XS�QEREKIQIRX�SR�E�QSRXLP]

FEWMW� MRHMGEXMRK�XLI�IJJIGXMZIRIWW�SJ� XLI�517�

8LI� STIVEXMSRW� QSRXLP]� 5%� VITSVXW� XS

QEREKIQIRX� WLEPP�� EX� E� QMRMQYQ�� MRGPYHI

HMWGYWWMSR� SJ� XLI� JSPPS[MRK� EGXMZMXMIW� XLEX

SGGYVVIH�HYVMRK�XLI�QSRXL�

• -RXIVREP�I\XIVREP�EYHMX�JMRHMRKW
 
• 'IVXMJMGEXMSR�GLERKIW
 
• )\XIVREP�MRXIVREP�4)�WEQTPI�VIWYPXW
 
• 7YQQEV]�SJ�GPMIRX�MRUYMVMIW�JSV�[LMGL�5%

[EW� EWOIH� XS� EWWMWX� XLI� PEFSVEXSV]� MR
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HIZIPSTMRK��E�VIWTSRWI
 
• (EXE�UYEPMX]�MRZIWXMKEXMSRW�
 
• 2'1�PEF�MWWYIW

8LI� GSVTSVEXI� VITSVXW� WIVZI� EW� I\IGYXMZI

WYQQEVMIW� XS�QIQFIVW�SJ� WIRMSV�QEREKIQIRX

SJ�XLI�HIXEMPIH�MRJSVQEXMSR�TVSZMHIH�F]�XLI�5%

1EREKIVW�

9.5 Management Process Review

&EWIH� YTSR� PEFSVEXSV]� EYHMXW� SV� MRTYX� JVSQ

GPMIRXW� SV� XLI� 5%� KVSYT�� QEREKIQIRX� QE]

IPIGX� XS� EWWIWW� ER]� SJ� XLI� STIVEXMSRW� SV

TVSGIWWIW� XLIVIMR�� � 8LIWI� VIZMI[W� ERH

GSVVIGXMZI� EGXMSRW� [SYPH� FI� HSGYQIRXIH� ERH

JSPPS[IH�YT�F]�QEREKIQIRX�� �8LI�TYVTSWI�SJ

XLIWI� EWWIWWQIRXW� [SYPH� FI� XS� GSVVIGX

W]WXIQEXMG� MWWYIW� SV� TVSGIWWIW� FIJSVI� XLI]

MQTEGX�HEXE�UYEPMX]�

9.6 Management Review of the QMS

%RRYEPP]� PEFSVEXSV]� QEREKIQIRX� [MPP

IZEPYEXI� XLI� WXEXYW� SJ� XLI� UYEPMX]� W]WXIQW� MR

XLI� PEFSVEXSV]� XS� IRWYVI� XLI� TVSGIHYVIW� ERH

TSPMGMIW�EVI� MR�TPEGI�ERH� XLI]�EVI�EHLIVIH� XS�

8LI�'SVTSVEXI�(MVIGXSV�SJ�5YEPMX]�%WWYVERGI

ERRYEPP]�WIRHW�XS�XLI�PEFSVEXSV]�QEREKIQIRX

ER� SYXPMRI� SJ� XLI� 5YEPMX]� 7]WXIQW� [MXL� E

VIUYIWX� XLEX� IEGL� STIVEXMSR� VIZMI[W� XLIMV

WXEXYW� MRGPYHMRK� GSQTPIXMSR� HEXIW� SR� ER]

MXIQW�VIUYMVMRK�GSVVIGXMSR�SV� MQTPIQIRXEXMSR�

8LI� PEFSVEXSV]� QEREKIQIRX� VITSVX� XLIMV

EWWIWWQIRXW� [MXL� ER]� VIGSQQIRHEXMSRW� JSV

GLERKIW� SV� MQTVSZIQIRXW� XS� XLI� 'SVTSVEXI

5%�(MVIGXSV�[LMGL�MR� XYVR�[MPP� VITSVX� VIWYPXW

XS�XLI�'LMIJ�3TIVEXMRK�3JJMGIV�
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Quanterra Quality Assurance Management Plan Requirements Matrix
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TABLE 2.3-1

Quanterra Quality Assurance Management Plan Requirements Matrix

(Continued)

EPA QA/R-2 Quanterra QAMP

(Rev 3)
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TABLE 2.3-1
Quanterra Quality Assurance Management Plan Requirements Matrix

(Continued)

EPA QA/R-2 Quanterra QAMP
(Rev 3)
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TABLE 2.3-1
Quanterra Quality Assurance Management Plan Requirements Matrix

(Continued)

Footnotes

(1) Section II, "Basic Requirements."
(2) Criterion from Section 9, "Requirements."
(3) Technically equivalent to ISO 9001.
(4) Quality Management and Quality Assurance Standards, ISO 9000, Part 3, "Guidelines for the Application of ISO 9001 to the Development, Supply and Maintenance of Software."
(5) This document has two sections numbered "9."
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TABLE 2.3-2

CROSS-REFERENCE OF QAMP SECTIONS ADDRESSING
NELAC QUALITY MANUAL REQUIREMENTS

NELAC QUALITY MANUAL:  REQUIRED ELEMENTS*
QUANTERRA® QAMP REVISION 3, QA SOP OR
POLICY REFERENCE

a) A quality policy statement, including objectives and commitments, by top management
 QAMP Chapter 1

b) The organization and management structure of the laboratory, its place in any parent organization and
relevant organizational charts

 QAMP Chapter 1

c) The relationship between management, technical operations, support services and the quality system  QAMP Chapter 1

 QAMP Chapter 7

d) Procedures to ensure that all records required under this chapter are retained as well as procedures for
control and maintenance of documentation through a document control system which ensures that all
standard operating procedures, manuals, or documents clearly indicate the time period during which the
procedure or document was in force

 QAMP Chapter 2

 QAMP Chapter 5

e) Job descriptions of key staff and reference to the job descriptions of other staff  QAMP Chapter 1 and Chapter 3

 Separate document of job descriptions available from Lab-HR
 Manual

f) Identification of the laboratory’s approved signatories; at a minimum, the title page of the Quality Manual
must have the signed concurrence, (with appropriate titles) of all responsible parties including the QA
officer, technical director, and the agent who is in charge of all laboratory activities such as the laboratory
director or laboratory manager

 QAMP Title/Approval Page

 Facility Specific Appendix Approval Page

g) The laboratory’s procedures for achieving traceability of measurements QAMP Chapter 8

*National Environmental Laboratory Accreditation Conference Standard, Quality Systems, July 2, 1998
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TABLE 2.3-2

CROSS-REFERENCE OF QAMP SECTIONS ADDRESSING
NELAC QUALITY MANUAL REQUIREMENTS

 (continued)

NELAC QUALITY MANUAL:  REQUIRED ELEMENTS*
QUANTERRA® QAMP REVISION 3, QA SOP OR
POLICY REFERENCE

a) A list of all test methods under which the laboratory performs its accredited testing  Facility Specific Appendices

b) Mechanisms for ensuring that the laboratory reviews all new work to ensure that it has the appropriate
facilities and resources before commencing such work

 QAMP Chapter 7

c) Reference to the calibration and/or verification test procedures used  QAMP Chapter 8

 Table 8-4,5,6,7

d) Procedures for handling submitted samples  QAMP Chapter 8

e) Reference to the major equipment and reference measurement standards used as well as the facilities and
services used by the laboratory in conducting tests

 QAMP Chapter 8

 Facility Specific Appendices

f) Reference to procedures for calibration, verification and maintenance of equipment  QAMP Chapter 8

g) Reference to verification practices including interlaboratory comparisons, proficiency testing programs,
use of reference materials and internal quality control schemes

 QAMP Chapter 9

h) Procedures to be followed for feedback and corrective action whenever testing discrepancies are
detected, or departures from documented policies and procedures occur

QAMP Chapter 9 and 10

SOP CORP-QA-0010, “Nonconformance and Corrective
Action”

*National Environmental Laboratory Accreditation Conference Standard, Quality Systems, July 2, 1998
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TABLE 2.3-2

CROSS-REFERENCE OF QAMP SECTIONS ADDRESSING
NELAC QUALITY MANUAL REQUIREMENTS

 (continued)

NELAC QUALITY MANUAL:  REQUIRED ELEMENTS*
QUANTERRA® QAMP REVISION 3, QA SOP OR
POLICY REFERENCE

j) The laboratory management arrangements for exceptionally permitting departures from documented
policies and procedures or from standard specifications

 QAMP Chapter 9

k) Procedures for dealing with complaints  QAMP Chapter 9

 Policy QA-013 “Procedures to Address Customer Complaints”

l) Procedures for protecting confidentiality and proprietary rights (including national security concerns)
 QAMP Chapter 5

 Corporate Legal Policy

m) Procedures for audits and data reviews
 QAMP Chapter 8

 QAMP Chapter 8 and 9

 Policy QA-012, “Technical Data Review Requirements”

 SOP CORP-QA-0004 “Independent QA Data Review”

n) Processes/procedures for establishing that personnel are adequately experienced in the duties they are
expected to carry out and/or receive any needed training

 QAMP Chapter 3

 SOP CORP-QA-0013, “Employee Orientation and Training”

o) Reference to procedures for reporting analytical results  QAMP Chapter 8

 Policy QA-009 “Establishment of Reporting Limits”

p) A table of contents and applicable list of references, glossaries, and appendices QAMP Table of Contents

List of QA Policies and SOPs

Table 2.3-2

*National Environmental Laboratory Accreditation Conference Standard, Quality Systems, July 2, 1998
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TABLE 4.2-1
List of Quanterra�Quality-Related Items

that Require Evaluation Prior to Use

Quality-Related Item Standard Operating Procedure for Quality Testing

Acetone CORP-QA-0001

Dichloromethane CORP-QA-0001

Hexane CORP-QA-0001

Hydrochloric acid CORP-QA-0001

Freon CORP-QA-0001

Methanol CORP-QA-0001

Nitric acid CORP-QA-0001

Hydrogen Peroxide CORP-QA-0001

Sulfuric acid CORP-QA-0001

Toluene CORP-QA-0001
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TABLE 5.1-1
Quanterra�Quality Documents and Required Approval

Quality Document Required Approvals

Quality Assurance Management Plan (QAMP) • Corporate Director of Quality Assurance

• Vice President of Operations Services

• Chief Operating Officer

Quality Assurance Management Plan (QAMP)
Facility Appendix

• Quality Assurance Manager

• Technical Manager

• Laboratory Manager

• Regional General Manager/Laboratory Director

• Corporate Director of Quality Assurance

Corporate Standard Operating Procedures
(SOPs)

• Corporate Director of Quality Assurance

• Corporate Director of Environmental Health and Safety(1)

• Management (generally a Vice President)

• Technical Specialist (technical SOPs only)

Operation-Specific Standard Operating
Procedures (SOPs)

• Quality Assurance Manager

• Laboratory Health and Safety Coordinator(1)

• Laboratory Manager

• Technical Specialist

Quality Policy Documents • Corporate Director of Quality Assurance

• Vice President of Operations Services

(1) Required only if procedure encompasses more than standard office safety requirements.
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TABLE 5.2-1
Quanterra Quality Document Review Requirements

Document Type Frequency of Review Responsible Party

Quality Assurance Management Plan (QAMP) Every  Two Years Corporate Director of Quality Assurance

Quality Assurance Management Plan (QAMP)
Facility Appendix

Annual Quality Assurance Manager

Corporate Standard Operating Procedures (SOP) Every Two Years Corporate Technology/QA

Operation-Specific Standard Operating Procedures
(SOP)

Every Two Years Laboratory Staff

Quality Policy Documents Every Two Years Corporate Director of Quality Assurance
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TABLE 8.4-1
Field Quality Control Samples

Applicability
Accuracy and

Precision

Type Inorganic Organic Application Introduced By

Trip Blank (volatiles) No Yes Accuracy Supplier of Containers

Field Blank Yes Yes Accuracy Field Sampler

Rinsate Blank Yes Yes Accuracy Field Sampler

Collocated Sample Yes Yes Precision Field Sampler

Split Sample Yes Yes Precision Field Sampler

Field Duplicate Yes Yes Precision Field Sampler

Field Matrix Spike Yes Yes Accuracy Field Sampler
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TABLE 8.4-2
Laboratory Quality Control Samples

Applicability Accuracy and

Type Frequency
Inorganic/

Radiochemical Organic
Precision

Application
Introduced

By

Analytical
Spike

As specified in methods, or as
needed

Yes No Accuracy Analyst/ Prep

Duplicate 1 out of 20 or at least
1/month/run

Yes Yes Precision Analyst/ Prep

Instrument
Blank

As specified methods, or as
needed

Yes Yes Accuracy Analyst

Interference
Check Sample

As specified in methods Yes No Accuracy Analyst

Internal
Standard

Each sample and standard Yes Yes Both Analyst/
Prep

Laboratory
Control Sample

1 per each group of samples
processed up to 20 samples.

Yes Yes Accuracy Analyst/ Prep

Matrix Spike 1 per each group of samples
processed up to 20 samples.

Yes Yes Accuracy Analyst/ Prep

Matrix Spike
Duplicate

1 per each group of samples
processed up to 20 samples.

Yes Yes Both Analyst/ Prep

Method Blank 1 per each group of samples
processed up to 20 samples.

Yes Yes Accuracy Analyst/ Prep

Surrogate All standards, method blanks,
LCS, and samples.

No Yes

Method
Dependent

Accuracy Analyst/ Prep

Yield Monitor Operation-specific Yes No Accuracy Prep
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TABLE 8.4-3
                                      Laboratory Performance Quality Control Samples

Sample/Measurement Purpose

Method Blanks Demonstrates that the laboratory systems (e.g., glassware cleaning procedures)
and laboratory reagents used for the preparation and analysis of samples have
not contributed to a false positive or negative measurement.

Instrument Blank Demonstrates that the analytical system has not contributed to a false positive or
negative measurement.

Laboratory Control Sample Demonstrates the laboratory’s ability to perform an analysis within the
performance requirements of the method.

                                                                                  TABLE 8.4-4
                                             Matrix Specific Quality Control Samples

Quality Control Sample Purpose

Duplicate Samples Estimates the ability of the laboratory to obtain precise measurements
on a sample.  This measure is dependent on the homogeneity of the
sample being duplicated.  Solid samples often portray poor sample
homogeneity and therefore often have poor duplication with regards
to the sample result.

Matrix Spike Sample Estimates the ability of the laboratory to obtain accurate
measurements on a sample.  The measure is dependent on the bias a
sample matrix may cause regarding a given analyte.

Matrix Spike Duplicate Sample In addition to verifying the accuracy of the matrix spike sample, the
matrix spike duplicate can be used with the matrix spike sample as a
measure of precision by calculating the relative percent difference
(RPD).
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Acidity Method
Blank

305.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable

Laboratory
Control
Sample

305.1
Not Applicable

— Not Applicable

Matrix
Spike

305.1 Not Applicable — Not Applicable

Matrix
Spike

Duplicate

305.1 Not Applicable — Not Applicable

Duplicate 305.1 Frequency: 1 per batch of 10
samples

Criteria: ≤ 20 % RPD(3)

Corrective Action: Flag data
outside of limit.

— Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Alkalinity Method
Blank

310.1

2320B

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable

Laboratory
Control
Sample

310.1

2320B

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

— Not Applicable

Matrix Spike 310.1

2320B

Not Applicable — Not Applicable

Matrix Spike
Duplicate

310.1

2320B

Not Applicable — Not Applicable

Duplicate 310.1

2320B

Frequency: 1 per batch of 10
samples Criteria 310.1: ≤ 20

% RPD(3)

Criteria 2320B: ≤ 25 %
RPD(3)

Corrective Action: Flag data
outside of limit.

— Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Ammonia Method
Blank

350.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable

Laboratory
Control
Sample

350.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within control limits, rerun all

associated samples

— Not Applicable

Matrix
Spike

350.1 Frequency: 1 per 10 samples,
minimum of one per batch of

samples processed

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag data
outside of limit

— Not Applicable

Matrix
Spike

Duplicate

350.1 Not Applicable — Not Applicable

Duplicate 350.1 Not Applicable — Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Ammonia
(TKN)

Method
Blank

351.2

351.3

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable

Laboratory
Control
Sample

351.2

351.3

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

— Not Applicable

Matrix
Spike

351.2

351.3

Frequency: 1 per 10 samples,
minimum of one per batch of

samples processed

Criteria: Must be within
laboratory control limits

Corrective Action: Flag data
outside of limit

— Not Applicable

Matrix
Spike

Duplicate

351.2

351.3

Not Applicable — Not Applicable

Duplicate 351.2

351.3

Not Applicable — Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

BOD Method
Blank

405.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable

Laboratory
Control
Sample

405.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

— Not Applicable

Matrix
Spike

405.1 Not Applicable — Not Applicable

Matrix
Spike

Duplicate

405.1 Not Applicable — Not Applicable

Duplicate 405.1 Not Applicable — Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Bromide Method
Blank

300.0(5)

320.1
D1246

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples
Criteria: Concentration must

be less than the reporting limit
Corrective Action: Rerun all

samples associated with
unacceptable blank

9056 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples
Criteria: Concentration must

be less than the reporting
limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory
Control
Sample

300.0(5)

320.1
D1246

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples
Criteria: Percent recovery
must be within laboratory

control limits
Corrective Action: If not

within control limits, rerun all
associated samples

9056 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples
Criteria: Percent recovery
must be within laboratory

control limits
Corrective Action: If not

within control limits, rerun all
associated samples

Matrix
Spike

300.0(5)

320.1
D1246

Frequency: 1 per 10 samples,
minimum of one per batch of

samples processed

Criteria: Percent recovery
must be within laboratory

control limits
Corrective Action: Flag data

outside of limit

9056 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag data
associated with MS outside of

limit

Matrix
Spike

Duplicate

300.0(5)

320.1
D1246

Not Applicable 9056 Not Applicable

Duplicate 300.0(5)

320.1
D1246

Methods 300.0, 320.1:  Not
Applicable

Frequency:  Method D1246:
1 with each batch of samples
processed not to exceed 20

samples

9056 Frequency: 1 with each batch
of samples processed

Criteria: RPD(3) must be
within laboratory control

limits
Corrective Action: Flag data
associated with duplicates

outside of laboratory RPD(3)

limits
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Chemical
Oxygen
Demand
(COD)

Method
Blank

410.1

410.2

410.4

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable

Laboratory
Control
Sample

410.1

410.2

410.4

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within  laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

— Not Applicable

Matrix
Spike

410.1
410.2
410.4

Frequency: 1 per 10 samples,
minimum of one per batch of

samples processed

Criteria: Must be within
laboratory control limits

Corrective Action: Flag data
outside of limit

— Not Applicable

Matrix
Spike

Duplicate

410.1
410.2
410.4

Not Applicable — Not Applicable

Duplicate 410.1
410.2
410.4

Not Applicable — Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Chloride Method
Blank

300.0(5)

325.1

325.2

325.3

4500-Cl
E

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

9056

9251

9253

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory
Control
Sample

300.0(5)

325.1

325.2

325.3

4500-Cl
E

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within control  limits, rerun

all associated samples

9056

9251

9253

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

Matrix
Spike

300.0(5)

325.1
325.2
325.3

4500-Cl
E

Frequency: 1 per 10 samples,
minimum of one per batch of

samples processed

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag data
outside of limit

9056
9251

9253

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Methods 9251Corrective
Action: If not within

laboratory control  limits,
rerun all associated samples

Method 9056/9253
Corrective Action:  Flag data
associated with MS outside

of limits
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Chloride
(continued)

Matrix
Spike

Duplicate

300.0(5)

325.1
325.2
325.3

4500-Cl
E

Not Applicable 9056
9251

9253

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples
Criteria: Percent recovery
must be within laboratory

control limits/< 20 % RPD(3)

Corrective Action: Flag data
outside of limit

Method 9056:  MSD is not
applicable

Duplicate 300.0(5)

325.1
325.2
325.3

4500-Cl
E

Methods 300.0, 325.1, 325.2,
325.3:  Not Applicable

Method 4500-Cl E:
Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

9056
9251

9253

Method 9056/9253:
Frequency:  1 with each

batch of samples processed
Criteria:  RPD(3) must be
within laboratory control

limits
Corrective Action:  Flag data

associated with duplicates
outside of laboratory RPD(3)

limits

Chlorine,
Residual

Method
Blank

330.3 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Chlorine,
Residual

(continued)

Laboratory
Control
Sample

330.3 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

— Not Applicable

Matrix
Spike

330.1
330.3

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Must be within
laboratory control limits

Corrective Action: Flag data
outside of limit

— Not Applicable

Matrix
Spike

Duplicate

330.1
330.3

Not Applicable — Not Applicable

Duplicate 330.1
330.3

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: ≤ 20 % RPD(3)

Corrective Action: Flag data
outside of limit.

— Water
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Chromium
(Cr+6)

Method
Blank

218.4
3500 Cr-D

Frequency: 1 with each
batch of samples processed
not to exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

3060A
7196A

Frequency: 1 with each
batch of samples processed
not to exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory
Control
Sample

218.4

3500 Cr-D

Frequency: 1 with each
batch of samples processed
not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

3060A

7196A

Frequency: 1 with each
batch of samples processed
not to exceed 20 samples

prepped

Criteria: percent recovery
for water must be within ±

15 % and for solids must be
within ± 20%

Corrective Action: Rerun all
samples associated with

unacceptable LCS

Matrix
Spike

218.4

3500 Cr-D

Frequency: 1 with each
batch of samples processed
not to exceed 20 samples

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag data
outside of limit

3060A

7196A

Frequency: 1 with each
batch of samples processed
not to exceed 20 samples

Criteria: Advisory limits are
75% - 125% recovery

Corrective Action: Flag data
associated with

unacceptable Matrix Spike

Matrix
Spike

Duplicate

218.4

3500 Cr-D

Not Applicable 3060A

7196A

Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Chromium
(Cr+6)

(continued)

Duplicate 218.4

3500 Cr-
D

Not Applicable 3060A

7196A

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: ≤ 20 % RPD(3) limit

Corrective Action:
Flag data outside of limit.

Color Method
Blank

110.2 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable

Laboratory
Control
Sample

110.2 Not Applicable — Not Applicable

Matrix
Spike

110.2 Not Applicable — Not Applicable

Matrix
Spike

Duplicate

110.2 Not Applicable — Not Applicable

Duplicate 110.2 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: ≤ 20 % RPD(3)

Corrective Action: Flag data
outside of limit.

— Not Applicable

Conductivity Method
Blank

120.1 Not Applicable 9050A Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Conductivity

(continued)

Laboratory
Control
Sample

120.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

9050A Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

Matrix
Spike

120.1 Not Applicable 9050A Not Applicable

Matrix
Spike

Duplicate

120.1 Not Applicable 9050A Not Applicable

Duplicate 120.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: ≤ 20 % RPD(3)

Corrective Action: Flag data
outside of limit.

9050A Frequency: 1 with each batch
of samples processed not to

exceed 10 samples

Cyanide
(Amenable)

Method
Blank

335.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

9010B

9012A

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Cyanide
(Amenable)

(continued)

Laboratory
Control
Sample

335.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

9010B
9012A

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS

Matrix
Spike

335.1 Frequency: 1 per 10 samples,
minimum of one per batch of

samples processed

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag data
outside of limit

9010B
9012A

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Advisory limits are
75% - 125% recovery

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Matrix
Spike

Duplicate

335.1 Not Applicable 9010B

9012A

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Advisory limits are
75% - 125% recovery

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Duplicate 335.1 Not Applicable 9010B
9012A

Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Cyanide
(Total)

Method
Blank

335.2

335.3

4500-
CN E

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

9010B

9012A

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory
Control
Sample

335.2

335.3

4500-
CN E

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

9010B

9012A

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS

Matrix
Spike

335.2

335.3

4500-
CN E

Frequency: 1 per 10 samples,
minimum of one per batch of

samples processed

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag data
outside of limit

9010B

9012A

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Advisory limit is
75% - 125% recovery

Corrective Action: Flag data
associated with unacceptable

Matrix Spike
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Cyanide
(Total)

(continued)

Matrix
Spike

Duplicate

335.2

335.3

4500-
CN E

Not Applicable 9010B

9012A

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Limit is 75% -
125% recovery

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Duplicate 335.2

335.3

Methods 335.2, 335.3:  Not
Applicable

Method 4500-CN E:
Frequecny:  1 with each batch
of samples processed  not to

exceed 20 samples

Criteria: ≤ 20 % RPD(3)

Corrective Action: Flag data
outside of limit.

9010B

9012A

Not Applicable

Flashpoint Method
Blank

— Not Applicable 1010

1020A

Not Applicable

Laboratory
Control
Sample

— Not Applicable 1010

1020A

Not Applicable

Matrix
Spike

— Not Applicable 1010

1020A

Not Applicable

Matrix
Spike

Duplicate

— Not Applicable 1010

1020A

Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Flashpoint
(continued)

Duplicate — Not Applicable 1010

1020A

Frequency: 1 per batch of
≤20 samples

Criteria: RPD(3) must be ≤
20%

Corrective Action: Flag data
associated with unacceptable

Duplicate

Fluoride Method
Blank

300.0(5)

340.2
Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

9056 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit
Corrective Action: Rerun all

samples associated with
unacceptable

Laboratory
Control
Sample

300.0(5)

340.2
Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

9056 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within control limits, rerun

all associated samples
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Fluoride
(continued)

Matrix
Spike

300.0(5)

340.2
Frequency: 1 per 10 samples

by IC

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag data
outside of limit

9056 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits
Corrective Action: Flag data

associated with outside of
limit

Matrix
Spike

Duplicate

300.0(5)

340.2
Not Applicable 9056 Not Applicable

Duplicate 300.0(5)

340.2
Not Applicable 9056 Frequency: 1 with each batch

of samples processed
Criteria: RPD(3) must be
within laboratory control

limits
Corrective Action: Flag data
associated with duplicates

outside of laboratory RPD(3)

limits

Hardness Method
Blank

130.2

2340B

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Hardness
(continued)

Laboratory
Control
Sample

130.2

2340B

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

— Not Applicable

Matrix
Spike

130.2

2340B

Method 130.2, Not
Applicable

Method 2340B:

Frequency , Criteria, and
Corrective Action:  See ICP

Metals Method 200.7
Requirements

— Not Applicable

Matrix
Spike

Duplicate

130.2

2340B

Method 130.2, Not
Applicable

Method 2340B:

 Frequency, Criteria, and
Corrective Action:  See ICP

Metals Method 200.7
Requirements

— Not Applicable

Duplicate 130.2

2340B

Frequency: 1 per 20 samples,
minimum of one per batch of

samples processed

Criteria: RPD(3) must be
within laboratory control

limits

Corrective Action: Flag data
outside of limit

— Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Iodide Method
Blank

345.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable

Laboratory
Control
Sample

345.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

— Not Applicable

Matrix
Spike

345.1 Frequency: 1 per batch of 20
samples

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag
associated data outside of

limit

— Not Applicable

Matrix
Spike

Duplicate

345.1 Not Applicable — Not Applicable

Duplicate 345.1 Not Applicable — Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Iron Method
Blank

3500-Fe
D

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable

Laboratory
Control
Sample

3500-Fe
D

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

— Not Applicable

Matrix
Spike

3500-Fe
D

Frequency: 1 every 10
samples

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag
associated data outside of

limit

— Not Applicable

Matrix
Spike

Duplicate

3500-Fe
D

Not Applicable — Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Iron
(continued)

Duplicate 3500-Fe
D

Frequency: 1 per batch of 20
samples

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag
associated data outside of

limit

— Not Applicable

Methylene
Blue Active
Substances
(MBAS)

Method
Blank

425.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable

Laboratory
Control
Sample

425.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

— Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Methylene
Blue Active
Substances
(MBAS)

(continued)

Matrix
Spike

425.1 Frequency: 1 per 10 samples,
minimum of one per batch of

samples processed

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag data
outside of limit

— Not Applicable

Matrix
Spike

Duplicate

425.1 Not Applicable — Not Applicable

Duplicate 425.1 Not Applicable — Not Applicable

Nitrate Method
Blank

300.0(5)

352.1
Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

9056

9210

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit
Criteria 9210:  Concentration
must be < 1 mg/L of Nitrate
Corrective Action: Rerun all

samples associated with
unacceptable blank

Laboratory
Control
Sample

300.0(5)

352.1
Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

9056

9210

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits
Criteria 9210: 90-110%

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Nitrate
(continued)

Matrix
Spike

300.0(5)

352.1
Frequency: 1 per 10 samples,
minimum of one per batch of

samples processed

Criteria: Must be within
laboratory control limits

Corrective Action: Flag data
outside of limit

9056

9210

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits
Criteria 9210: 75-125%

Corrective Action: If not
within laboratory control
limits, flag all associated

samples
Matrix
Spike

Duplicate

300.0(5)

352.1
Not Applicable 9056

9210

Not applicable

Duplicate 300.0(5)

352.1
Not Applicable 9056

9210

Method 9056:
Frequency:  1 per 10 samples

Criteria:  RPD(3) must be
within laboratory control

limits

Corrective Action:  If not
within laboratory control
limits, flag all associated

samples

Method 9210:  Not
applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis
QC Sample

Method NPDES(1) Method RCRA (SW846) (2)

Nitrite Method
Blank

300.0(5)

354.1
Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

9056 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank
Laboratory

Control
Sample

300.0(5)

354.1
Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

9056 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

Matrix
Spike

300.0(5)

354.1
Frequency: 1 per 10 samples,
minimum of one per batch of

samples processed

Criteria: Must be within
laboratory control  limits

Corrective Action: Flag data
outside of limit

9056 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, flag all associated

samples

Matrix
Spike

Duplicate

300.0(5)

354.1
Not Applicable 9056 Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis

QC Sample

Method NPDES(1) Method RCRA (SW846) (2)

Nitrite
(continued)

Duplicate 300.0(5)

354.1
Not Applicable 9056 Frequency:  1 per 10 samples

Criteria:  RPD(3) must be
within laboratory control

limits

Corrective Action:  If not
within laboratory control
limits, flag all associated

samples

Nitrate-Nitrite Method
Blank

353.1

353.2

353.3

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable

Laboratory
Control
Sample

353.1

353.2

353.3

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

— Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis
QC Sample

Method NPDES(1) Method RCRA (SW846) (2)

Nitrate-Nitrite
(continued)

Matrix
Spike

353.1

353.2

353.3

Frequency: 1 per 20 samples,
minimum of one per batch of

samples processed

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag data
outside of limit

— Not Applicable

Matrix
Spike

Duplicate

353.1
353.2
353.3

Not Applicable — Not Applicable

Duplicate 353.1
353.2
353.3

Not Applicable — Not Applicable

Odor Method
Blank

140.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable

Laboratory
Control
Sample

140.1 Not Applicable — Not Applicable

Matrix
Spike

140.1 Not Applicable — Not Applicable

Matrix
Spike

Duplicate

140.1 Not Applicable — Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis

QC Sample

Method NPDES(1) Method RCRA (SW846) (2)

Odor
(continued)

Duplicate 140.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: ≤ 20 % RPD(3)

Corrective Action: Flag data
outside of limit.

— Not Applicable

pH Method
Blank

150.1

4500-H+

B

Not Applicable 9040B

9045C

Not Applicable

Laboratory
Control
Sample

150.1

4500-H+

B

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Sample provided by
external source, must be
within + 0.05 pH units

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

9040B

9045C

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Sample provided by
external source, must be
within + 0.05 pH units

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

Matrix
Spike

150.1

4500-H+

B

Not Applicable 9040B

9045C

Not Applicable

Matrix
Spike

Duplicate

150.1

4500-H+

B

Not Applicable 9040B

9045C

Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis
QC Sample

Method NPDES(1) Method RCRA (SW846) (2)

pH

(continued)
Duplicate 150.1

4500-H+

B

Method 150.1 Frequency: 1
with each batch of samples
processed not to exceed 20

samples

Method 4500-H+ B
Frequency: 1 with each batch

of 10 samples

Method 150.1 Criteria: ≤ 20
% RPD(3) limit

Method 4500-H+ B Criteria: ≤
25 % RPD(3) limit

Corrective Action: Flag data
outside of limit.

9040B

9045C

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Advisory limits are
≤ 20% RPD(3)

Corrective Action: Flag data
associated with unacceptable

Duplicate

Phenolics Method
Blank

420.1
420.2

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

9065
9066

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples
Criteria: Concentration less

than reporting limit
Corrective Action: Rerun all

samples associated with
unacceptable blank

Laboratory
Control
Sample

420.1
420.2

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

9065
9066

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples
Criteria: Percent recovery
must be within laboratory

control  limits
Corrective Action: If not
within laboratory control
limits, rerun all associated

samples
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Phenolics
(continued)

Matrix
Spike

420.1
420.2

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

9065
9066

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples
Criteria: Percent recovery
must be within laboratory

control  limits
Corrective Action:  Flag

associated data

Matrix
Spike

Duplicate

420.1
420.2

Not Applicable 9065
9066

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples
Criteria: Percent recovery
must be within laboratory

control  limits
Corrective Action: Flag

associated data

Duplicate 420.1
420.2

Not Applicable 9065
9066

Not Applicable

Phosphate Method
Blank

--- Not Applicable 9056 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank
Laboratory

Control
Sample

--- Not Applicable 9056 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Phosphate
(continued)

Matrix
Spike

--- Not Applicable 9056 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples
Criteria: Percent recovery
must be within laboratory

control  limits
Corrective Action:  Flag

associated data associated
with MS outside of limits

Matrix
Spike

Duplicate

--- Not Applicable 9056 Not Applicable

Duplicate --- Not Applicable 9056 Frequency: 1 with each batch
of samples processed

Criteria: RPD(3) must be
within laboratory control

limits
Corrective Action:  Flag data

associated with duplicates
outside of laboratory RPD(3)

limits

Phosphorus
(Total and

Ortho-
phosphate)

Method
Blank

300.0(4,5)

365.1

365.2

365.3

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Phosphorus
(Total and

Ortho-
phosphate)

(continued)

Laboratory
Control
Sample

300.0(4,5)

365.1

365.2

365.3

Frequency: 1  with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

— Not Applicable

Matrix
Spike

300.0(4,5)

365.1

365.2

365.3

Frequency: 1 per 10 samples

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag data
outside of limit

— Not Applicable

Matrix
Spike

Duplicate

300.0(4,5)

365.1

365.2

365.3

Not Applicable — Not Applicable

Duplicate 300.0(4,5)

365.1
365.2
365.3

Not Applicable — Not Applicable

Reactivity
(Cyanide and

Sulfide)

Method
Blank

--- Not Applicable Chapter
7(6)

 Sections
7.3.3.2

and
7.3.4.2

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Reactivity
(Cyanide and

Sulfide)
(continued)

Laboratory
Control
Sample

--- Not Applicable Chapter
7(6)

 Sections
7.3.3.2

and
7.3.4.2

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS
Matrix
Spike

--- Not Applicable Chapter
7(6)

 Sections
7.3.3.2

and
7.3.4.2

Follow  QC sample
requirements of

determinative method

Matrix
Spike

Duplicate

--- Not Applicable Chapter
7(6)

 Sections
7.3.3.2

and
7.3.4.2

Follow  QC sample
requirements of

determinative method

Duplicate --- Not Applicable Chapter
7(6)

 Sections
7.3.3.2

and
7.3.4.2

Not Applicable

Silica,
Dissolved

Method
Blank

370.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Silica,
Dissolved

(continued)

Laboratory
Control
Sample

370.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

— Not Applicable

Matrix
Spike

370.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: Flag data
outside of limit

— Not Applicable

Matrix
Spike

Duplicate

370.1 Not Applicable — Not Applicable

Duplicate 370.1 Not Applicable — Not Applicable
Solids Method

Blank
160.1
160.2
160.3
160.4

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: If analyte
level in method blank is ≥ RL
for the analyte of interest in
the sample, all associated
samples with reportable

levels of analyte are
reprepared and reanalyzed.
SOP No. CORP-WC-0002.

— Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis
QC Sample

Method NPDES(1) Method RCRA (SW846) (2)

Solids

(continued)

Laboratory
Control
Sample

160.1

160.2

160.3

160.4

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control

limits, reprepare and rerun all
associated samples

— Not Applicable

Matrix
Spike

160.1

160.2

160.3

160.4

Not Applicable — Not Applicable

Matrix
Spike

Duplicate

160.1

160.2

160.3

160.4

Not Applicable — Not Applicable

Duplicate 160.1

160.2

160.3

160.4

160.5

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Sample results
should agree within 20% if
both the sample and sample

duplicate results are > 5 X RL
Corrective Action: Flag data
outside of limit- Address in

the project narrative

— Not Applicable

Specific
Conductance

Method
Blank

120.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

9050A Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis
QC Sample

Method NPDES(1) Method RCRA (SW846) (2)

Specific
Conductance

(continued)

Laboratory
Control
Sample

120.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

9050A Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

Matrix
Spike

120.1 Not Applicable 9050A Not Applicable

Matrix
Spike

Duplicate

120.1 Not Applicable 9050A Not Applicable

Duplicate 120.1 Frequency: 1 with each batch
of 20 samples processed

Criteria: RPD(3) must be
within laboratory QC limits

Corrective Action: Flag
associated data if outside of

limits

9050 Frequency: 1 with each batch
of 20 samples processed

Criteria: RPD(3) must be
within laboratory QC limits

Corrective Action: Flag
associated data if outside of

limits
Sulfate Method

Blank
300.0(5)

375.1
375.4

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

9038
9056

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Sulfate
(continued)

Laboratory
Control
Sample

300.0(5)

375.1
375.4

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

9038
9056

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Method 9038 Criteria:
Percent recovery must be

within ± 15 %

Method 9056 Criteria:
Percent recovery must be
within laboratory control

limits

Corrective Action: Rerun all
samples associated with
unacceptable LCS (ICV)

Matrix
Spike

300.0(5)

375.1
375.4

Frequency: 1 per 10 samples,
minimum of one per batch of

samples processed

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag data
outside of limit

9038
9056

Frequency: 1 with each batch
of samples processed not to
exceed 10 samples (Method

9038) or 20 samples (Method
9056)

Method 9038 Criteria: Limits
are 75% - 125% recovery

Method 9056 Criteria:
Percent recovery must be
within laboratory control

limits
Corrective Action: Flag data
associated with unacceptable

Matrix Spike
Matrix
Spike

Duplicate

300.0(5)

375.1
375.4

Not Applicable 9038
9056

Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis
QC Sample

Method NPDES(1) Method RCRA (SW846) (2)

Sulfate
(continued)

Duplicate 300.0(5)

375.1
375.4

Not Applicable 9038
9056

Frequency:  1 with each batch
of samples processed

Criteria:  RPD(3) must be
within laboratory control

limits

Corrective Action:  Flag data
associated with duplicates

outside of laboratory RPD(3)

limits
Sulfide Method

Blank
376.1
376.2

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

9030B
9034

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory
Control
Sample

376.1

376.2

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

9030B

9034

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: Flag
associated data
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis
QC Sample

Method NPDES(1) Method RCRA (SW846) (2)

Sulfide
(continued)

Matrix
Spike

376.1
376.2

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: Flag data
outside of limit

9030B
9034

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: Flag
associated data

Matrix
Spike

Duplicate

376.1
376.2

Not Applicable 9030B
9034

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples
Criteria: Percent recovery
must be within laboratory

control  limits
Corrective Action: Flag

associated data
Method 9034:  Not

Applicable

Duplicate 376.1
376.2

Not Applicable 9030B
9034

Not Applicable

Sulfite Method
Blank

377.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis
QC Sample

Method NPDES(1) Method RCRA (SW846) (2)

Sulfite
(continued)

Laboratory
Control
Sample

377.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

— Not Applicable

Matrix
Spike

377.1 Frequency: 1 per 20 samples,
minimum of one per batch of

samples processed

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: Flag data
outside of limit

— Not Applicable

Matrix
Spike

Duplicate

377.1 Not Applicable — Not Applicable

Duplicate 377.1 Not Applicable — Not Applicable

Temperature Method
Blank

170.1 Not Applicable --- Not Applicable

Laboratory
Control
Sample

170.1 Not Applicable --- Not Applicable

Matrix
Spike

170.1 Not Applicable --- Not Applicable

Matrix
Spike

Duplicate

170.1 Not Applicable --- Not Applicable

Duplicate 170.1 Not Applicable --- Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis
QC Sample

Method NPDES(1) Method RCRA (SW846) (2)

Total Organic
Carbon
(TOC)

Method
Blank

415.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

9060 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory
Control
Sample

415.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

9060 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: percent recovery
must be within  laboratory

control limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS

Matrix
Spike

415.1 Frequency: 1 per 10 samples,
minimum of one per batch of

samples processed

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: Flag data
outside of limit

9060 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: Reanalyze
if sample remaining. If not,

flag data associated with
unacceptable Matrix Spike
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Total Organic
Carbon
(TOC)

(continued)

Matrix
Spike

Duplicate

415.1 Not Applicable 9060 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: Reanalyze
if sample remaining. If not,

flag data associated with
unacceptable Matrix Spike

Duplicate

Duplicate 415.1 Not Applicable 9060 Not Applicable

Total Organic
Halides
(TOX)

Method
Blank

SM
5320B (5)

450.1 (5)

Frequency: 1 with each set of
8 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

9020B Frequency: Run in duplicate
between each group of 8
analytical determinations

Criteria: Concentration less
than reporting limit or less

than 2 X MDL or RL
whichever is lower

Corrective Action: Rerun all
samples associated with

unacceptable blank

SOP NO. CORP-WC-0001

Laboratory
Control
Sample

SM
5320B (5)

450.1 (5)

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery of
analyte must be within

laboratory control limits

Corrective Action: Rerun all
samples associated with
unacceptable LCS (ICV)

9020B Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery of
analyte must be within 90-

110%
Corrective Action: Rerun all

samples associated with
unacceptable LCS (ICV)

SOP NO. CORP-WC-0001
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Total Organic
Halides
(TOX)

(continued)

Matrix
Spike

SM
5320B (5)

450.1 (5)

Frequency: 1 per 10 samples,
minimum of one per batch of

samples processed

Criteria: Must be within
laboratory control limits

Corrective Action:
Reanalyze if sample

remaining.  If not, flag data
with unacceptable Matrix

Spike

9020B Frequency: 1 per batch of 10
samples

Criteria: Must be within
laboratory control limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

SOP NO. CORP-WC-0001

Matrix
Spike

Duplicate

SM
5320B (5)

450.1 (5)

Not Applicable 9020B Not Applicable

Duplicate SM
5320B (5)

450.1 (5)

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: ≤ 20 % RPD(3) limit

Corrective Action:
Flag data outside of limit.

9020B Frequency:  All samples will
be analyzed in duplicate

Criteria: ≤ 20 % RPD(3) limit
if both the sample and

sample duplicate results are >
10 X MDL.

Corrective Action:
Flag data outside of limit.

SOP NO. CORP-WC-0001

Turbidity Method
Blank

180.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

— Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Turbidity

(continued)

Laboratory
Control
Sample

180.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control  limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

— Not Applicable

Matrix
Spike

180.1 Not applicable — Not Applicable

Matrix
Spike

Duplicate

180.1 Not Applicable — Not Applicable

Duplicate 180.1 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag data
outside of limit Not

Applicable.

— Not Applicable

Water
Content

Method
Blank

— Not Applicable — Not Applicable

Laboratory
Control
Sample

— Not Applicable — Not Applicable

Matrix
Spike

— Not Applicable — Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Water
Content

(continued)

Matrix
Spike

Duplicate

— Not Applicable — Not Applicable

Duplicate — Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: ≤ 20 % RPD(3)

Corrective Action: Flag data
outside of limit.

— Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: ≤ 20 % RPD(3) limit

Corrective Action:
Reanalyze if sample

remaining. If not, flag data
outside of limit.

GFAA and
Flame AA

Metals,
Mercury by

CVAA

Method
Blank

200
series

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

SOP NO. CORP-MT-0003

7000A
series

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

SOP NO. CORP-MT-0003

Laboratory
Control
Sample

200
series

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: percent recovery of
analyte must be
within ± 20 %

Corrective Action: Rerun all
samples associated with

unacceptable LCS

SOP NO. CORP-MT-0003

7000A
series

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: percent recovery of
analyte must be
within ± 20 %

Corrective Action: Rerun all
samples associated with

unacceptable LCS

SOP NO. CORP-MT-0003
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

GFAA and
Flame AA

Metals,
Mercury by

CVAA

(continued)

Matrix
Spike

200
series

Frequency: with each batch
of samples processed not to

exceed 20 samples

Criteria: Recovery must be
within  75-125 %

Corrective Action: Flag data
associated with unacceptable
MS. (See SOP NO. CORP-

MT-0003 for detailed
corrective action procedure

and for other QC
procedures.)

7000A
series

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Recovery must be
within  75-125 %

Corrective Action: Flag data
associated with unacceptable
MS. (See SOP NO. CORP-

MT-0003 for detailed
corrective action procedure

and for other QC
procedures.)

Matrix
Spike

Duplicate

200
series

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Recovery must be
within  75-125 % , RPD(3)

must be within 20 %

Corrective Action: Flag data
associated with unacceptable

MSD
SOP NO. CORP-MT-0003

7000A
series

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Recovery must be
within  75-125 % , RPD(3)

must be within 20 %

Corrective Action: Flag data
associated with unacceptable

MSD
SOP NO. CORP-MT-0003

Duplicate 200
series

Not Applicable 7000A
series

Not Applicable

Post
Digestion

Spikes

200
series

Post Digestion Spike is
conducted on all samples

7000A
series

Post Digestion Spike is
conducted on all samples

ICP Metals Method
Blank

200.7 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank
SOP NO. CORP-MT-0001

6010B Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank
SOP NO. CORP-MT-0001
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

ICP Metals

(continued)

Laboratory
Control
Sample

200.7 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: percent recovery of
analyte must be ± 85-115%

Corrective Action: Rerun all
samples associated with

unacceptable LCS
SOP NO. CORP-MT-0001

6010B Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: percent recovery of
analyte must be  ± 20 %

Corrective Action: Rerun all
samples associated with

unacceptable LCS

SOP NO. CORP-MT-0001

Matrix
Spike

200.7 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Limits for percent
recovery are

75-125%

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

SOP NO. CORP-MT-0001

6010B Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Limits for percent
recovery are

75-125%

Corrective Action: Flag data
associated with unacceptable

Matrix Spike
SOP NO. CORP-MT-0001

Matrix
Spike

Duplicate

200.7 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Limits for percent
recovery are

75-125%, RPD(3) must be
within 20 %

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

SOP NO. CORP-MT-0001

6010B

Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Limits for percent
recovery are

75-125%, RPD(3) must be
within 20 %

Corrective Action: Flag data
associated with unacceptable

Matrix Spike
SOP NO. CORP-MT-0001
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

ICP Metals

(continued)

Duplicate 200.7 Not Applicable 6010B Not Applicable

Serial
Dilution

200.7 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: 10 % Difference

Corrective Action: Flag data
associated with unacceptable

Serial Dilution

SOP NO. CORP-MT-0001

6010B Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: 10 % Difference

Corrective Action: Flag data
associated with unacceptable

Serial Dilution

SOP NO. CORP-MT-0001

ICP/MS
Metals

Method
Blank

200.8 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

6020 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank
Laboratory

Control
Sample

200.8 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Recovery within
laboratory control limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS

6020 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Recovery within
laboratory control limits

Corrective Action: Rerun all
samples associated with

unacceptable blank
Matrix
Spike

200.8 Frequency: 1 per 10 samples,
minimum of one per batch of

samples processed

Criteria: Recovery within
laboratory control limits

Corrective Action: Qualify
data “suspect/matrix”

6020 Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

ICP/MS
Metals

(continued)

Matrix
Spike

Duplicate

200.8 Not Applicable 6020 Not Applicable

Duplicate 200.8 Not Applicable 6020 Frequency: 1 per 20 samples,
minimum of one per batch of

samples processed

Criteria: 20% RPD(3)

Corrective Action: Re-
analyze samples associated
with unacceptable duplicate

Post
Duplicate

Spike

200.8 Not Applicable 6020 Frequency: 1 per 20 samples

Criteria: 75-125%

Corrective Action: Dilute and
reanalyze

Serial 5x
Dilution

200.8 Not Applicable 6020 Frequency: 1 per 20 samples

Criteria: ± 10% D

Corrective Action: Use
alternate isotope or quality

data “suspect/matrix”

Footnotes
(1) National Pollutant Discharge Elimination System
(2) Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, (SW-

846), Third Edition, September 1986.  Contains Final Update I (July 1992), Final Update IIA (August 1993), Final Update II
(September 1994),  Final Update IIB (January 1995), and Final Update III (December 1996).

(3)    RPD-Relative Percent Difference
(4) Orthophosphate only
(5) Method not listed in 40 CFR Part 136.
 (6) Current promulgated method is a Guidance Method Only, SW-846, Final Update III, Rev.3, 12/96.
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Aromatic
Volatiles by

GC

Method
Blank

602 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

8021B Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

SOP NO. CORP-GC-0001

Laboratory
Control
Sample

602 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: percent recovery
must be within acceptance
limits given in method for

each analyte

Corrective Action: Rerun all
samples associated with

unacceptable LCS

8021B Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: percent recovery for
each analyte must be within
laboratory acceptance limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS

SOP NO. CORP-GC-0001

Matrix Spike 602 Frequency: 1 per 10 samples
from each site or 1 per month,

whichever is more frequent

Criteria: percent recovery for
each analyte should be within

advisory limits given in
method

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

8021B Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

SOP NO. CORP-GC-0001
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Aromatic
Volatiles by

GC

(continued)

Matrix Spike
Duplicate

602 Not Applicable 8021B Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

SOP NO. CORP-GC-0001

Duplicate 602 Not Applicable 8021B Not Applicable

Surrogates 602 Surrogates spiked into
method blank and all samples

(QC included)

Method Blank Criteria and
LCS:

All surrogates must be within
laboratory established control
limits before sample analysis

may proceed.

Sample Criteria:
Re-extract samples or flag
sample data not meeting

surrogate criteria

8021B Surrogates spiked into method
blank and all samples (QC

included)

Method Blank Criteria and LCS:
All surrogates must be within
laboratory established control

limits before sample analysis may
proceed.

Sample Criteria: Reprepare and
reanlayze samples or flag sample

data not meeting surrogate
criteria

SOP NO. CORP-GC-0001

Internal
Standards

602 Optional: Internal standards
are added to the method blank

and all samples (QC
included). If used, same
compounds as used for

surrogates may be
appropriate.

8021B Optional: Internal standards are
added to the method blank and all
samples (QC included). If used,

same compounds as used for
surrogates may be appropriate.

SOP NO. CORP-GC-0001
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Acrolein
&Acrylonitrile

by GC

Method
Blank

603 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

8031
(Acrylo-

nitrile
only)

Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory
Control
Sample

603 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: percent recovery
must be within acceptance
limits given in method for

each analyte

Corrective Action: Rerun all
samples associated with

unacceptable LCS

8031
(Acrylo-

nitrile
only)

Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: percent recovery for
each analyte must be within
laboratory acceptance limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS

Matrix Spike 603 Frequency: 1 per 10 samples
from each site or 1 per month,

whichever is more frequent

Criteria: percent recovery for
each analyte should be within

advisory limits given in
method

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

8031
(Acrylo-

nitrile
only)

Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Acrolein &
Acrylonitrile

by GC

(continued)

Matrix Spike
Duplicate

603 Not Applicable 8031
(Acrylo-

nitrile
only)

Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Duplicate 603 Not Applicable 8031
(Acrylo-

nitrile
only)

Not Applicable

Surrogates 603 Surrogates spiked into
method blank and all samples

(QC included)

Method Blank Criteria and
LCS:

All surrogates must be within
laboratory established control
limits before sample analysis

may proceed.

Sample Criteria:

Re-extract samples or flag
sample data not meeting

surrogate criteria

8031
(Acrylo-

nitrile
only)

Surrogates spiked into method
blank and all samples (QC

included)

Method Blank Criteria and LCS:
All surrogates must be within
laboratory established control

limits before sample analysis may
proceed.

Sample Criteria: Re-extract and
reanalyze samples or flag sample

data not meeting surrogate
criteria

Internal
Standards

603 Optional: Internal standards
are added to the method blank

and all samples (QC
included). If used, same
compounds as used for

surrogates may be
appropriate.

8031
(Acrylo-

nitrile
only)

Optional: Internal standards are
added to the method blank and all
samples (QC included). If used,

same compounds as used for
surrogates may be appropriate.
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Dioxins/
Dibenzo-

furans
(LRMS)

Method
Blank

613 Frequency: 1 per batch of ≤
20 samples extracted

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
positive samples associated

with unacceptable blank

8280A Frequency: 1 per batch of ≤ 20
samples extracted

Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
positive samples associated with

unacceptable blank

Laboratory
Control
Sample

613 Frequency: 1 per batch of ≤
20 samples extracted

Criteria: percent recovery
must be within acceptance
limits given in method for

each analyte

Corrective Action: Rerun all
samples associated with

unacceptable LCS

8280A Frequency: 1 per batch of ≤ 20
samples extracted

Criteria: percent recovery for
each analyte must be within
laboratory acceptance limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS

Matrix Spike 613 Frequency: 1 per analytical
batch of ≤ 20 samples

Criteria: percent recovery for
each analyte should be within

advisory limits given in
method

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

8280A Frequency: 1 per analytical batch
of ≤ 20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Matrix Spike
Duplicate

613 Frequency: 1 per analytical
batch of ≤ 20 samples

Criteria: percent recovery for
each analyte should be within

advisory limits given in
method

Corrective Action: Flag data
associated with unacceptable

matrix spike Duplicate

8280A Frequency: 1 per analytical batch
of ≤ 20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

matrix spike duplicate
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Dioxins/
Dibenzo-

furans
(LRMS)

(continued)

Duplicate 613 Not Applicable 8280A Not Applicable

Surrogates 613 Not Applicable 8280A Not Applicable

Internal
Standards

613 Internal standards are added to
all samples (QC samples

included). Internal standard
recovery should be between 40

% to 120 %.

8280A Internal standards are added to all
samples (QC samples included).
Internal standard recovery should

be between 40 % - 120 % for
Method 8280A. Use limits in

laboratory SOP.

Dioxins/
Dibenzo-

furans
(HRGC/HR

MS)

Method
Blank

1613B(5) Frequency: 1 per batch ≤ 20
samples extracted

Criteria: Concentration less
than reporting level or one

third regulatory level
whichever is greater

Corrective Action: Rerun all
positive samples associated

with unacceptable blank

8290 Frequency: 1 per batch of ≤ 20
samples extracted

Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
positive samples associated with

unacceptable blank

Laboratory
Control
Sample

(Ongoing
Precision and

Recovery -
OPR)

1613B(5) Frequency: 1 per batch ≤ 20
samples extracted

Criteria: percent recovery
must be within acceptance
limits given in method for

each analyte

Corrective Action: Rerun all
samples associated with

unacceptable LCS (OPR)

8290 Frequency: 1 per batch of ≤ 20
samples extracted

Criteria: percent recovery for
each analyte must be within
laboratory acceptance limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Dioxins/
Dibenzo-

furans
(HRGC/HR

MS)

(continued)

Matrix Spike 1613B(5) Not Applicable 8290 Frequency: 1 per analytical batch
of ≤ 20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Matrix Spike
Duplicate

1613B(5) Not Applicable 8290 Frequency: 1 per analytical batch
of ≤ 20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

matrix spike duplicate

Duplicate 1613B(5) Not Applicable 8290 Not Applicable

Surrogates 1613B(5) Not Applicable 8290 Not Applicable

Internal
Standards
(Labeled

Compounds
and Cleanup
Standards)

1613B(5) Labeled internal standards and
cleanup standards are added to

all samples (QC samples
included). Recovery of each
labeled standard should be
within the method limits.

8290 Internal standards are added to all
samples (QC samples included).
Internal standard recovery should

be between 40 % - 135 % for
Method 8290.  Use limits in

laboratory SOP.
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

PCBs
(HRGC/HR

MS)

Method
Blank

1668(5) Frequency: 1 per batch ≤ 20
samples extracted

Criteria: Concentration less
than reporting level or one

third regulatory level
whichever is greater

Corrective Action: Rerun all
positive samples associated

with unacceptable blank

-- Not Applicable

Laboratory
Control
Sample

(Ongoing
Precision and

Recovery -
OPR)

1668(5) Frequency: 1 per batch ≤ 20
samples extracted

Criteria: percent recovery
must be within acceptance
limits given in method for

each analyte

Corrective Action: Rerun all
samples associated with

unacceptable LCS (OPR)

-- Not Applicable

Matrix Spike 1668(5) Not Applicable -- Not Applicable

Matrix Spike
Duplicate

1668(5) Not Applicable Not Applicable

Duplicate 1668(5) Not Applicable -- Not Applicable

Surrogates 1668(5) Not Applicable -- Not Applicable
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

PCBs
(HRGC/HR

MS)
(continued)

Internal
Standards
(Labeled

Compounds
and Cleanup
Standards)

1668(5) Labeled internal standards and
cleanup standards are added to

all samples (QC samples
included). Recovery of each
labeled standard should be
within the method limits.

-- Not Applicable

Halogenated
Volatiles

Volatiles by
GC

Method
Blank

-- Not Applicable 8021B Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

SOP NO. CORP-GC-0001

Laboratory
Control
Sample

-- Not Applicable 8021B Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: percent recovery for
each analyte must be within
laboratory acceptance limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS

SOP NO. CORP-GC-0001
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Halogenated
Volatiles by

GC
(continued)

Matrix Spike -- Not Applicable 8021B Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

SOP NO. CORP-GC-0001

Matrix Spike
Duplicate

-- Not Applicable 8021B Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

SOP NO. CORP-GC-0001

Duplicate -- Not Applicable 8021B Not Applicable

Surrogates -- Not Applicable 8021B Surrogates spiked into method
blank and all samples (QC

included)

Method Blank Criteria and LCS:
All surrogates must be within
laboratory established control

limits before sample analysis may
proceed.

Sample Criteria: Reprepare and
reanalyze samples or flag sample

data not meeting surrogate
criteria.

SOP NO. CORP-GC-0001
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Halogenated
Volatiles by

GC
(continued)

Internal
Standards

-- Not Applicable 8021B Optional: Internal standards are
added to the method blank and all
samples (QC included). If used,

same compounds as used for
surrogates may be appropriate.

SOP NO. CORP-GC-0001
Herbicides Method

Blank
615 (3) Frequency: 1 with each

extraction batch of samples
not to exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Re-extract
all samples associated with

unacceptable blank

8151A Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: Concentration less than
reporting limit

Corrective Action: Re-extract all
samples associated with

unacceptable blank
SOP NO. CORP-GC-0001

Laboratory
Control
Sample

615 (3) Frequency: 1 with each
extraction batch of samples
not to exceed 20 samples

Criteria: Percent recovery
must be within acceptance
limits given in method for

each analyte

Corrective Action: Re-extract
all samples associated with

unacceptable LCS

8151A Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: Percent recovery for
each analyte must be within
laboratory acceptance limits

Corrective Action: Re-extract and
reanalyze all samples associated

with unacceptable LCS
SOP NO. CORP-GC-0001

Matrix Spike 615 (3) Frequency: 1 per 10 samples
from each site or 1 per month,

whichever is more frequent

Criteria: Percent recovery for
each analyte should be within

advisory limits given in
method

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

8151A Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: Percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike
SOP NO. CORP-GC-0001
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Herbicides
(continued)

Matrix Spike
Duplicate

615 (3) Not Applicable 8151A Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: percent recovery for
each analyte should be within

laboratory control limits

Corrective Action: Flag data
associated with unacceptable

matrix spike sample

SOP NO. CORP-GC-0001

Duplicate 615 (3) Not Applicable 8151A Not Applicable

Surrogates 615 (3) Not Applicable 8151A Surrogates spiked into method
blank and all samples (QC

included)

Method Blank Criteria and LCS:
All surrogates must fall within
laboratory established control

limits before sample analysis may
proceed.

Sample Criteria: Re-extract and
reanalyze samples or flag sample
data not meeting surrogate criteria

SOP NO. CORP-GC-0001

Internal
Standards

615 (3) Not Applicable 8151A Optional

Nitro-
aromatics by

HPLC

Method
Blank

-- Not Applicable 8330 Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Nitro-
aromatics
by HPLC

(continued)

Laboratory
Control Sample

-- Not Applicable 8330 Frequency: 1 with each extraction
batch of samples not to exceed 20

samples
Criteria: Percent recovery for each
analyte must be within laboratory

acceptance limits
Corrective Action: Rerun all

samples associated with
unacceptable LCS

Matrix Spike -- Not Applicable 8330 Frequency: 1 with each extraction
batch of samples not to exceed 20

samples
Criteria: Percent recovery for each
analyte should be within laboratory

acceptance limits
Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Matrix Spike
Duplicate

-- Not Applicable 8330 Frequency: 1 with each extraction
batch of samples not to exceed 20

samples
Criteria: Percent recovery for each
analyte should be within laboratory

acceptance limits
Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Duplicate -- Not Applicable 8330 Not Applicable

Surrogates -- Not Applicable 8330 Surrogates spiked into method
blank and all samples (QC

included)
Method Blank Criteria and LCS:
All surrogates must fall within

laboratory established control limits
before sample analysis may

proceed.

Sample Criteria: Re-extract and
reanalyze samples or flag sample

data not meeting surrogate criteria

Internal Standards -- Not Applicable 8330 Not Applicable
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Organo-
phosphorus
Pesticides

Method
Blank

-- Not Applicable 8141A Frequency: 1 with each
extraction batch of samples not

to exceed 20 samples

Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory
Control
Sample

-- Not Applicable 8141A Frequency: 1 with each
extraction batch of samples not

to exceed 20 samples

Criteria: Percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS

Matrix Spike -- Not Applicable 8141A Frequency: 1 with each
extraction batch of samples not

to exceed 20 samples

Criteria: Percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

MS

Matrix Spike
Duplicate

-- Not Applicable 8141A Frequency: 1 with each
extraction batch of samples not

to exceed 20 samples

Criteria: Percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

MS

Duplicate -- Not Applicable 8141A Not Applicable
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Organo-
phosphorus
Pesticides

(continued)

Surrogates -- Not Applicable 8141A  Surrogates spiked into method
blank and all samples (QC

included)

Method Blank and LCS Criteria:
Results must fall within

laboratory-established control
limits

Sample Criteria: Re-extract and
reanalyze samples or flag sample

data not meeting surrogate
criteria

PAHs by GC
and HPLC

Method
Blank

610 Frequency: 1 with each
extraction batch of samples
not to exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

8100

8310

Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory
Control
Sample

610 Frequency: 1 with each
extraction batch of samples
not to exceed 20 samples

Criteria: percent recovery
must be within acceptance
limits given in method for

each analyte

Corrective Action: Rerun all
samples associated with

unacceptable LCS

8100

8310

Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: percent recovery for
each analyte must be within
laboratory acceptance limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS

UNCONTROLLED COPY 189UNCONTROLLED COPY



Quanterra QAMP
Table Section
Date Initiated:  March 20, 1995
Revision No.: 3
Date Revised:  November 2, 1998
Page 82 of 192

TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

PAHs by GC
and HPLC
(continued)

Matrix Spike 610 Frequency: 1 per 10 samples
from each site or 1 per month,

whichever is more frequent

Criteria: percent recovery for
each analyte should be within

advisory limits given in
method

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

8100

8310

Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Matrix Spike
Duplicate

610 Not Applicable 8100

8310

Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Duplicate 610 Not Applicable 8100

8310

Not Applicable

Surrogates 610 Not specified in method 8100
8310

Surrogates spiked into method
blank and all samples (QC

included)
Method Blank Criteria and LCS:

Results must fall within
laboratory established control

limits
Sample Criteria: Re-extract and

reanalyze samples or flag sample
data not meeting surrogate

criteria

Internal
Standards

610 Optional 8100

8310

Optional
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Pesticides/
PCBs

Method
Blank

608 Frequency: 1 with each
extraction batch of samples
not to exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

8081A
8082

Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: Concentration less than
reporting limit

Corrective Action: Reprepare and
reanalyze all samples associated

with unacceptable blank, see SOP
CORP-GC-0001

Laboratory
Control
Sample

608 Frequency: 1 with each
extraction batch of samples
not to exceed 20 samples

Criteria: percent recovery
must be within acceptance
limits given in method for

each analyte

Corrective Action: Rerun all
samples associated with

unacceptable LCS

8081A
8082

Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: percent recovery for
each analyte must be within
laboratory acceptance limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS

SOP NO. CORP-GC-0001

Matrix Spike 608 Frequency: 1 per 10 samples
from each site or 1 per month,

whichever is more frequent

Criteria: percent recovery for
each analyte should be within

advisory limits given in
method

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

8081A
8082

Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike, see SOP CORP-
GC-0001
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Pesticides/
PCBs

(continued)

Matrix Spike
Duplicate

608 Not Applicable 8081A
80882

Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike, see SOP CORP-
GC-0001

Duplicate 608 Not Applicable 8081A
8082

Not Applicable

Surrogates 608 Not specified in method 8081A
8082

Surrogates spiked into method
blank and all samples (QC

included)

Method Blank Criteria and LCS:
Results must fall within

laboratory established control
limits

Sample Criteria: Re-extract and
reanalyze samples or flag sample

data not meeting surrogate
criteria, see SOP CORP-GC-

0001

Internal
Standards

608 Optional 8081A
8082

Optional
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Petroleum
Hydro-

carbons/Oil
and Grease

Method
Blank

413.1

413.2

418.1

Frequency: 1 with each
extraction batch of samples
not to exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Method 413.1:  Not
Applicable

9070

9071A

Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Petroleum
Hydro-

carbons/Oil
and Grease
(continued)

Laboratory
Control
Sample

413.1

413.2

418.1

Frequency: 1 with each
extraction batch of samples
not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

Method 413.1:  Not
Applicable

9070

9071A

Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: Percent recovery must
be within ± 20%

Corrective Action: Rerun all
samples associated with

unacceptable LCS

Matrix Spike 413.1

413.2

418.1

Frequency: 1 with each
extraction batch of samples
not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag
associated data

Method 413.1:  Not
Applicable

9070

9071A

Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: Percent recovery must
be within laboratory control

limits

Corrective Action: Flag
associated data

Matrix Spike
Duplicate

413.1

413.2

418.1

Not Applicable 9070

9071A

Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: Percent recovery must
be within laboratory control

limits

Corrective Action: Flag
associated

Method 9071:  Not Applicable
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Petroleum
Hydro-

carbons/Oil
and Grease

(continued)

Duplicate 413.1

413.2

418.1

Not Applicable 9070

9071A

Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: Percent recovery must
be within laboratory control

limits

Corrective Action: Flag
associated

Method 9070:  Not Applicable

Surrogates 413.1

413.2

418.1

Not Applicable 9070

9071A

Not Applicable

Internal
Standards

413.1

413.2

418.1

Not Applicable 9070

9071A

Not Applicable

Petroleum
Hydro-
carbons

Method
Blank

1664(4) Frequency:  1 with each
preparation batch

Criteria:  Concentration must
be less than the reporting limit

Corrective Action:  Rerun all
samples associated with

unacceptable blank

SOP NO. CORP-WC-0003

--- ---
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Petroleum
Hydro-
carbons

(continued)

Laboratory
Control
Sample

1664(4) Frequency:  1 with each
analytical batch

Criteria:  Waters - See limits
in Table 2 of SOP No.:

CORP-WC-0003

Soils - Percent recovery must
be within laboratory control

limits

Corrective Action:  Rerun all
samples associated with

unacceptable LCS

SOP NO. CORP-WC-0003

--- ---

Matrix Spike 1664(4) Frequency:  1 with every 10
samples per site

Criteria:  See percent
recovery limits in Table 2 of
SOP No. CORP-WC-0003

Corrective Action:  See
Section 9.6.1 of SOP No.

CORP-WC-0003

--- ---

Matrix Spike
Duplicate

1664(4) Frequency:  1 with every 10
samples per site

Criteria:  See percent
recovery and RPD limits in
Table 2 of SOP No. CORP-

WC-0003

Corrective Action:  See
Section 9.6.1 of SOP No.

CORP-WC-0003

--- ---

Duplicate 1664(4) Not Applicable --- ---
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Purgeable
Halocarbons

by GC

Method
Blank

601 Frequency: 1 with each
extraction batch of samples
not to exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

8021B Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

SOP NO. CORP-GC-0001

Laboratory
Control
Sample

601 Frequency: 1 with each
extraction batch of samples
not to exceed 20 samples

Criteria: percent recovery
must be within acceptance
limits given in method for

each analyte

Corrective Action: Rerun all
samples associated with

unacceptable LCS

8021B Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: percent recovery for
each analyte must be within
laboratory acceptance limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS, see Section
9.7, SOP No. CORP-GC-0001

Matrix Spike 601 Frequency: 1 per 10 samples
from each site or 1 per month,

whichever is more frequent

Criteria: percent recovery for
each analyte should be within

advisory limits given in
method

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

8021B Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable
Matrix Spike, see Section 9.8,

SOP No. CORP-GC-0001
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Purgeable
Halocarbons

by GC
(continued)

Matrix Spike
Duplicate

601 Not Applicable 8021B Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable
Matrix Spike, see Section 9.7,

SOP No. CORP-GC-0001

Duplicate 601 Not Applicable 8021B Not Applicable

Surrogates 601 Surrogates spiked into method
blank and all samples (QC

included)

Method Blank Criteria and
LCS:

All surrogates must be within
laboratory established control
limits before sample analysis

may proceed.

Sample Criteria:
Re-extract samples or flag
sample data not meeting

surrogate criteria

8021B Surrogates spiked into method
blank and all samples (QC

included)

Method Blank Criteria and LCS:
All surrogates must be within
laboratory established control

limits before sample analysis may
proceed.

Sample Criteria: Re-extract and
reanalyze samples or flag sample

data not meeting surrogate
criteria, see Section 9.4, SOP No.

CORP-GC-0001

Internal
Standards

601 Optional: Internal standards
are added to the method blank

and all samples (QC
included). If used, same
compounds as used for

surrogates may be
appropriate.

8021B Optional: Internal standards are
added to the method blank and all
samples (QC included). If used,

same compounds as used for
surrogates may be appropriate.
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Semivolatiles Method
Blank

625 Frequency: 1 with each
extraction batch of samples
not to exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

8270C Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: Concentration less than
reporting limit

Corrective Action: Reextract and
reanalyze all samples associated

with unacceptable blank, see
Section 9.3, SOP No. CORP-MS-

0001

Laboratory
Control
Sample

625 Frequency: 1 with each
extraction batch of samples
not to exceed 20 samples

Criteria: percent recovery
must be within acceptance
limits given in method for

each analyte

Corrective Action: Rerun all
samples associated with

unacceptable LCS

8270C Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: percent recovery for
each analyte must be within
laboratory acceptance limits

Corrective Action: Reextract and
reanalyze all samples associated

with unacceptable LCS, see
Section 9.5.2, SOP No. CORP-

MS-0001

Matrix Spike 625 Frequency: 1 with each
extraction batch of samples
not to exceed 20 samples

Criteria: percent recovery for
each analyte should be within

advisory limits given in
method

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

8270C Frequency: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable
Matrix Spike, see Section 9.6,

SOP No. CORP-MS-0001
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Semivolatiles

(continued)

Matrix Spike
Duplicate

625 Not Applicable 8270C Frequency: 1 with each
extraction batch of samples not

to exceed 20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike, see Section 9.6,
SOP No. CORP-MS-0001

Duplicate 625 Not Applicable 8270C Not Applicable

Surrogates 625 Surrogates spiked into
method blank and all

samples (QC included)

Method Blank and LCS
Criteria:

All surrogates must be in
control before sample
analysis may proceed

Sample Criteria: Re-extract
samples or flag sample data

not meeting surrogate
criteria

8270C Surrogates spiked into method
blank and all samples (QC

included)

Method Blank and LCS
Criteria:

All surrogates must be in
control before sample analysis

may proceed

Sample Criteria: Re-extract and
reanalyze samples or flag
sample data not meeting

surrogate criteria, see Section
9.7.2, SOP No. CORP-MS-0001

Internal
Standards

625 Frequency: Internal
standards spiked into method

blank and all samples (QC
included)

Criteria: All internal
standard recoveries must be

within laboratory control
limits

Corrective Action: Flag
sample data not meeting

internal standard recovery
requirements

8270C Internal Standards are added to
all samples (QC samples

included). Internal standard area
of daily standard must be within
50% to 200% of the response in

the mid level of the initial
calibration standard.

The retention time (RT) for any
internal standard (IS) in the

continuing calibration must not
exceed ± 0.5 minutes from mid
level initial calibration standard

IS RT.
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Volatiles by
GC/MS

Method
Blank

624 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

8260B Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank, see Section
9.4, SOP No. CORP-MS-0002

Laboratory
Control
Sample

624 Frequency: 1 with each batch
of samples processed not to

exceed 20 samples

Criteria: percent recovery for
each analyte should be within

advisory limits given in
method

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

8260B Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: percent recovery for
each analyte must be within
laboratory acceptance limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS, see Section
9.5, SOP No. CORP-MS-0002

Matrix Spike 624 Frequency: 1 per ≤ 20
samples from each site or 1

per month, whichever is more
frequent

Criteria: percent recovery for
each analyte should be within

advisory limits given in
method

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

8260B Frequency: 1 with each batch of
samples processed not to exceed

20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable
Matrix Spike, see Section 9.6,

SOP No. CORP-MS-0002
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC  Sample Method NPDES(1) Method RCRA (SW846) (2)

Volatiles by
GC/MS

(continued)

Matrix Spike
Duplicate

624 Not Applicable 8260B Frequency: 1 with each batch of
samples processed not to exceed

20 samples
Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits
Corrective Action: Flag data
associated with unacceptable

Matrix Spike, see Section 9.6,
SOP No. CORP-MS-0002

Duplicate 624 Not Applicable 8260B Not Applicable

Surrogates 624 Surrogates spiked into
Method Blank and all
samples (QC included)

Method Blank Criteria: All
surrogates must be in control
before sample analysis may

proceed.

Sample Criteria:
Re-extract samples or flag
sample data not meeting

surrogate criteria

8260B Surrogates spiked into Method
Blank and all samples (QC

included)
Method Blank Criteria and

LCS:
All surrogates must be in

control before sample analysis
may proceed.

Sample Criteria: Re-extract and
reanalyze samples or flag
sample data not meeting

surrogate criteria, see Section
9.3, SOP No. CORP-MS-0002

Internal
Standards

624 Frequency: Internal
standards spiked into method

blank and all samples (QC
included)

Criteria: All internal
standard recoveries must be

within laboratory control
limits

Corrective Action: Flag
sample data not meeting

internal standard recovery
requirements

8260B Internal Standards are added to
all samples (QC samples

included). Internal standard area
of daily standard must be within
50% to 200% of the response in

the mid level of the initial
calibration standard.

The retention time (RT) for any
internal standard (IS) in the

continuing calibration must not
exceed ± 0.5 minutes from mid
level initial calibration standard

IS RT.
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Footnotes

(1) National Pollutant Discharge Elimination System
(2) Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, (SW-846),

Third Edition, September 1986.  Contains Final Update I (July 1992), Final Update IIA (August 1993), Final Update II
(September 1994),  Final Update IIB (January 1995), and Final Update III (December 1996).

(3) Method not listed in 40 CFR Part 136.
(4) Method 1664 is a proposed method only, and has not been promulgated by the EPA.  These requirements are from   5YERXIVVE

�SOP
Number CORP-WC-0003, “HEM/SGT-HEM by Method 1664”.

(5) Method 1613, Rev B, October 1994, EPA 821-B-94-005, “Tetra-Through Octa-Chlorinated Dioxins and Furans by Isotope Dilution
HRGC/HRMS”.  Method 1668, Draft, October 4, 1995, “Toxic PCBs by Isotope Dilution HRGC/HRMS”.
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

Analysis QC  Sample Method Requirement

Cyanide, Total Method
Blank

ILM03.0

ILMO4.0

Frequency: 1 with each batch of samples processed not to exceed 20
samples

Criteria ILMO3.0: Concentration less than CRDL or less than 10x
sample concentration

Criteria ILMO4.0:  If method blank is > CRDL, sample results are
acceptable if they are ≥ 10-times method blank level.

Corrective Action: Reprepare all samples associated with unacceptable
blank

Laboratory
Control
Sample

ILM03.0

ILMO4.0

Frequency: 1 with each batch of samples processed or for each SDG,
whichever is more frequent

Criteria:  Water - 80-120%
Solid - Meet control limits established for solid reference material

Corrective Action: Reprepare all samples associated with unacceptable
LCS

Matrix
Spike

ILM03.0

ILMO4.0

Frequency: 1 with each group of samples of a similar matrix type and
concentration or for each SDG, whichever is more frequent

Criteria: 75-125% unless sample result > 4x spike amount

Corrective Action: Flag data associated with unacceptable Matrix
Spike, perform post distillation spike at 2 x CRDL or 2x sample

concentration whichever is greater

Matrix
Spike

Duplicate

ILM03.0

ILMO4.0

Not Applicable

Duplicate ILM03.0

ILMO4.0

Frequency: 1 with each group of samples of a similar matrix type and
concentration or for each SDG whichever is more frequent

Criteria: RPD ≤ 20% or ± CRDL if sample or duplicate value < 5x
CRDL

Corrective Action: Flag all associated data associated if duplicate
results outside control limits

Surrogates ILM03.0

ILMO4.0

Not Applicable

Internal
Standards

ILM03.0

ILMO4.0

Not Applicable
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC  Sample Method Requirement

ICAP (excludes
mercury)

Method
Blank

ILM03.0

ILMO4.0

Frequency: 1 with each batch of samples processed not to exceed 20
samples

Criteria ILMO3.0: Concentration less than CRDL or less than 10x
sample concentration

Criteria ILMO4.0:  If method blank is > CRDL, sample results are
acceptable if they are ≥ 10-times method blank level.

Corrective Action: Reprepare all samples associated with unacceptable
blank

Laboratory
Control
Sample

ILM03.0

ILMO4.0

Frequency: 1 with each batch of samples processed or for each SDG,
whichever is more frequent

Criteria:  Water - 80-120% except silver and antimony
Solid - Meet control limits established for solid reference material

Corrective Action: Reprepare all samples associated with unacceptable
LCS

Matrix Spike ILM03.0

ILMO4.0

Frequency: 1 with each group of samples of a similar matrix type and
concentration or for each SDG whichever is more frequent

Criteria: 75-125% unless sample result > 4x spike amount

Corrective Action: Flag data associated with unacceptable Matrix
perform post digestion spike at 2xCRDL or 2x sample concentration

whichever is greater

Matrix Spike
Duplicate

ILM03.0

ILMO4.0

Not Applicable

Duplicate ILM03.0

ILMO4.0

Frequency: 1 with each group of samples of a similar matrix type and
concentration or for each SDG whichever is more frequent

Criteria: RPD ≤ 20% or ± CRDL if sample or duplicate value < 5x
CRDL

Corrective Action: Flag all data associated with duplicate results
outside control limits
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC  Sample Method Requirement

ICAP (excludes
mercury)

(continued)

Serial
Dilution

ILM03.0

ILMO4.0

Frequency:  1 with each group of samples of a similar matrix type and
concentration or for each SDG whichever is more frequent

Criteria:  <10% D when sample concentration > 50x IDL

Corrective Action:  Flag all data associated with results outside control
limits

Surrogates ILM03.0

ILMO4.0

Not Applicable

Internal
Standards

ILM03.0

ILMO4.0

Not Applicable.

GFAA (excludes
mercury)

Method
Blank

ILM03.0

ILMO4.0

Frequency: 1 with each batch of samples processed not to exceed 20
samples

Criteria ILMO3.0: Concentration less than CRDL or less than 10x
sample concentration

Criteria ILMO4.0:  If method blank is > CRDL, sample results are
acceptable if they are ≥ 10-times method blank level.

Corrective Action: Reprepare all samples associated with unacceptable
blank

Laboratory
Control
Sample

ILM03.0
ILMO4.0

Frequency: 1 with each batch of samples processed or for each SDG,
whichever is more frequent

Criteria:  Water - 80-120% except silver and antimony
Solid - Meet control limits established for solid reference material

Corrective Action: Reprepare all samples associated with unacceptable
LCS

Matrix Spike ILM03.0

ILMO4.0

Frequency: 1 with each group of samples of a similar matrix type and
concentration or for each SDG whichever is more frequent

Criteria: 75-125% unless sample result > 4x spike amount

Corrective Action: Flag data associated with unacceptable Matrix

Matrix Spike
Duplicate

ILM03.0

ILMO4.0

Not Applicable

UNCONTROLLED COPY 206UNCONTROLLED COPY



Quanterra QAMP
Table Section
Date Initiated:  March 20, 1995
Revision No.: 3
Date Revised:  November 2, 1998
Page 99 of 192

TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC  Sample Method Requirement

GFAA (excludes
mercury)

(continued)

Duplicate ILM03.0

ILMO4.0

Frequency: 1 with each group of samples of a similar matrix type and
concentration or for each SDG whichever is more frequent

Criteria: RPD ≤ 20% or ± CRDL if sample or duplicate value < 5x
CRDL

Corrective Action: Flag all associated data associated if duplicate results
outside control limits

Analytical
Spike

ILM03.0

ILMO4.0

Frequency:  1 with each sample except matrix spike

Criteria:  Evaluate per method requirements

Corrective action:  Perform per method requirements

Surrogates ILM03.0

ILMO4.0

Not Applicable

Internal
Standards

ILM03.0

ILMO4.0

Not Applicable.

Mercury
(CVAA)

Method
Blank

ILM03.0

ILMO4.0

Frequency: 1 with each batch of samples processed not to exceed 20
samples

Criteria ILMO3.0: Concentration less than CRDL
Criteria ILMO4.0:  If method blank is > CRDL, sample results are

acceptable if they are ≥ 10-times method blank level.

Corrective Action: Reprepare all samples associated with unacceptable
blank

Laboratory
Control
Sample

ILM03.0

ILMO4.0

Frequency: 1 with each batch of samples processed or for each SDG,
whichever is more frequent

Criteria: Water - 80-120%
Solid - Meet control limits established for solid reference material

Corrective Action: Reprepare all samples associated with unacceptable
LCS

Matrix Spike ILM03.0

ILMO4.0

Frequency: 1 with each group of samples of a similar matrix type and
concentration or for each SDG

Criteria: 75-125% unless sample result > 4x spike amount

Corrective Action: Flag data associated with unacceptable Matrix Spike
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC  Sample Method Requirement

Mercury
(CVAA)

(continued)

Matrix Spike
Duplicate

ILM03.0

ILMO4.0

Not Applicable

Duplicate ILM03.0

ILMO4.0

Frequency: 1 with each group of samples of a similar matrix type
and concentration or for each SDG whichever is more frequent

Criteria: RPD ≤ 20% or ± CRDL if sample or duplicate value < 5x
CRDL

Corrective Action: Flag all associated data associated if duplicate
results outside control limits

Surrogates ILM03.0

ILMO4.0

Not Applicable

Internal
Standards

ILM03.0

ILMO4.0

Not Applicable.

PCDD, PCDF Method
Blank

DFLM01.1 Frequency: 1 with each batch of samples processed not to exceed 20
samples

Criteria: Chemical interference or electronic noise must be less than
5% of the appropriate internal standard ion

A peak that meets identification criteria must be less than 2% of the
signal of the appropriate internal standard ion

Corrective Action: Reprepare all samples with positive results or
those not meeting all identification criteria associated with

unacceptable blank

Laboratory
Control
Sample

DFLM01.1 Not Applicable

Matrix Spike DFLM01.1 Frequency: 1 for each matrix analyzed for each SDG

Criteria: 50-150%

Corrective Action: Verify all calculations and spiking; no further
action required

Matrix Spike
Duplicate

DFLM01.1 Not Applicable
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC  Sample Method Requirement

PCDD, PCDF

(continued)

Duplicate DFLM01.1 Frequency: 1 for each matrix analyzed for each SDG

Criteria:  RPD ≤ 50%

Corrective Action: Verify all calculations and spiking; no further
action required

Surrogates DFLM01.1 Not Applicable

Internal
Standards

DFLM01.1 Frequency:  Internal standards are spiked into all samples and QC
samples

Criteria: 25 - 150%

Corrective Action: Re-extract and reanalyze all samples with
unacceptable surrogate recoveries

Pesticides/PCBs Method
Blank

OLM03.1 Frequency: 1 with each case of samples received (up to 20
samples), for each extraction procedure within each SDG,

whichever is most frequent or whenever samples are extracted

Criteria: Concentration < CRQL

Corrective Action: Re-extract and reanalyze all samples associated
with unacceptable blank

Laboratory
Control
Sample

OLM03.1 Not Applicable.

Matrix Spike OLM03.1 Frequency: 1 with each case of samples received (up to 20
samples), for each extraction procedure  or for each SDG,

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike
recoveries outside of advisory limits
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC  Sample Method Requirement

Pesticides/PCBs

(continued)

Matrix Spike
Duplicate

OLM03.1 Frequency: 1 with each case of samples received (up to 20
samples), for each concentration level (soils) or for each SDG,

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

RPD between MS/MSD should be within advisory limits given in
method

Corrective Action: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits

Duplicate OLM03.1 Not Applicable

Surrogates OLM03.1 Frequency:  Surrogates spiked onto all samples and QC samples

Criteria: Percent recovery for each surrogate in samples should be
within 30-150%

Percent recovery for each surrogate in the method blank must be
30-150%

Corrective Action: Flag unacceptable surrogate recoveries in
samples

Re-extract all samples associated with unacceptable surrogate
recoveries in the method blank

Internal
Standards

OLM03.1 Not Applicable.

Method
Blank

OLM01.8 Frequency:  1 with each case of samples received (up to 20 samples
and including matrix spikes and reanalyses) that are of similar

matrix (water or soil) or similar concentration (soil), or 1 with each
14 calendar day period (7 calendar day for 14-day data turnaround

contracts) during which samples in a case are received), or 1
whenever samples are extracted by the same procedure (continuous

liquid - liquid extraction or sonication)

Criteria: Concentration < CRQL

Corrective Action:  Re-extract and re-analyze all samples
associated with unacceptable blank
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC  Sample Method Requirement

Pesticides/PCBs

(continued)

Laboratory
Control
Sample

OLM01.8 Not Applicable

Matrix Spike OLM01.8 Frequency: 1 with every 20 samples of each matrix

Criteria: Percent recovery should be within advisory limits given in
method

Corrective Action: Flag data associated with matrix spike
recoveries outside of advisory limits

Matrix Spike
Duplicate

OLM01.8 Frequency: 1 with every 20 samples of each matrix

Criteria: Percent recovery and RPD should be within advisory
limits given in method

Corrective Action: Flag data associated with percent recovery or
RPD outside of advisory limits

Duplicate OLM01.8 Not Applicable

Surrogates OLM01.8 Frequency: Spiked onto all samples and QC samples

Criteria: Advisory limits are 60% - 150%

Corrective Action: Flag surrogate recoveries outside of advisory
limits

Internal
Standards

OLM01.8 Not Applicable

Semivolatiles by
GC/MS

Method
Blank

OLM03.1 Frequency: 1 with each batch of samples processed not to exceed
20 samples

Criteria: Concentration less than CRQL except phthalates which
must be ≤ 5x CRQL

Corrective Action: Re-extract and re-analyze all samples associated
with unacceptable blank

Laboratory
Control
Sample

OLM03.1 Not Applicable.
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC  Sample Method Requirement

Semivolatiles by
GC/MS

(continued)

Matrix Spike OLM03.1 Frequency: 1 with each case of samples received (up to 20
samples), for each concentration level (soils) or for each SDG,

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike outside
of advisory limits

Matrix Spike
Duplicate

OLM03.1 Frequency: 1 with each case of samples received (up to 20
samples), for each concentration level (soils) or for each SDG,

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

RPD between MS/MSD should be within advisory limits given in
method

Corrective Action: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits

Duplicate OLM03.1 Not Applicable

Surrogates OLM03.1 Frequency:  Surrogates spiked onto all samples and QC samples

Criteria: Percent recovery for each surrogate must be within limits
given in method (one base/neutral and/or one acid surrogate may be

outside of limits but not below 10%)

Corrective Action: Flag data associated with unacceptable
recoveries or reanalyze all samples with unacceptable surrogate

recoveries as required in method

Internal
Standards

OLM03.1 Frequency:  Internal Standards are spiked onto all samples and QC
samples

Criteria: Internal Standard areas must be within -50% to + 100%
from the last daily calibration check standard

Corrective Action: Reanalyze all samples with unacceptable areas
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC  Sample Method Requirement

Semivolatiles by
GC/MS

(continued)

Method
Blank

OLM01.8 Frequency: 1 with each case of samples received (up to 20 samples)
and including matrix spikes and reanalyses) that are of similar

matrix (water or soil) or similar concentration (soil), or 1 with each
14 calendar day period (7 calendar day for 14-day data turnaround

contracts) during which samples in a case are received, or 1
whenever samples are extracted by the same procedure (continuous

liquid-liquid extraction or sonication)

Criteria: Concentration ≤ CRQL except phthalates which must be
 < 5 x CRQL

Corrective Action: Re-extract and re-analyze all samples associated
with unacceptable blank

Laboratory
Control
Sample

OLM01.8 Not Applicable

Matrix Spike OLM01.8 Frequency: 1 with each case of samples received (up to 20
samples), for each concentration level (soils) or for each 14 day

calendar period (7 calendar day period for 14 day data turnaround
contracts) during which field samples in a case were received,

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike
recoveries outside of advisory limits

Matrix Spike
Duplicate

OLM01.8 Frequency: 1 with each case of samples received (up to 20
samples), for each concentration level (soils) or for each 14 day

calendar period (7 calendar day period for 14 day data turnaround
contracts) during which field samples in a case were received,

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method.  RPD between MS/MSD should

be within advisory limits given in method.

Corrective Action: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC  Sample Method Requirement

Semivolatiles by
GC/MS

(continued)

Duplicate OLM01.8 Not Applicable

Surrogates OLM01.8 Frequency: Surrogates spiked onto all samples and QC samples

Criteria: Percent recovery for each surrogate must be within limits
given in method (one base/neutral and/or one acid surrogate may be

outside of limits, but not below 10%)

Corrective Action: Flag data associated with unacceptable
recoveries or reanalyze all samples with unacceptable surrogate

recoveries as required in method

Internal
Standards

OLM01.8 Frequency: Internal Standards are spiked onto all samples and QC
samples

Criteria: Internal Standard areas must be within -50% to + 100%
from the last daily calibration check standard

Corrective Action: Reanalyze all samples with unacceptable areas

Volatiles by
GC/MS

Method
Blank

OLM03.1 Frequency: 1 per 12 hours

Criteria: Concentration less than CRQL except methylene chloride,
acetone, 2-butanone must be ≤ 5x CRQL

Corrective Action: Reanalyze all samples associated with
unacceptable blank

Laboratory
Control
Sample

OLM03.1 Not Applicable

Matrix Spike OLM03.1 Frequency: 1 with each case of samples received (up to 20
samples), for each concentration level (soils) or for each SDG,

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike outside
of advisory limits
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC  Sample Method Requirement

Volatiles by
GC/MS

(continued)

Matrix Spike
Duplicate

OLM03.1 Frequency: 1 with each case of samples received (up to 20
samples), for each concentration level (soils) or for each SDG,

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

RPD between MS/MSD should be within advisory limits given in
method

Corrective Action: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits

Duplicate OLM03.1 Not Applicable

Surrogates OLM03.1 Frequency:  Surrogates spiked onto all samples and QC samples

Criteria: Percent recovery for each surrogate must be within limits
given in method

Corrective Action: Reanalyze all samples with unacceptable
surrogate recoveries

Internal
Standards

OLM03.1 Frequency:  Internal Standards are spiked onto all samples and QC
samples

Criteria: Internal Standard areas must be within -50% to + 100%
from the last daily calibration check standard

Corrective Action: Reanalyze all samples with unacceptable
Internal Standard areas

Storage Blank OLM03.1 Frequency:  1 per SDG

Criteria: Concentration less than CRQL except methylene chloride,
acetone, 2-butanone must be ≤ 5x CRQL

Corrective Action: Narrate with corrective action plan
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC  Sample Method Requirement

Volatiles by
GC/MS

(continued)

Method
Blank

OLM01.8 Frequency: 1 per 12 hours

Criteria: Concentration less than CRQL except methylene chloride,
acetone, and 2-butanone must be ≤ 5x CRQL

Corrective Action: Re-purge and re-analyze all associated samples

Laboratory
Control
Sample

OLM01.8 Not Applicable

Matrix Spike OLM01.8 Frequency: 1 with each case of samples received (up to 20
samples), for each concentration level (soils) or for each 14 day

calendar period (7 calendar day period for 14 day data turnaround
contracts) during which field samples in a case were received,

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike
recoveries outside of advisory limits

Matrix Spike
Duplicate

OLM01.8 Frequency: 1 with each case of samples received (up to 20
samples), for each concentration level (soils) or for each 14 day

calendar period (7 calendar day period for 14 day data turnaround
contracts) during which field samples in a case were received,

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method.  RPD between MS/MSD should

be within advisory limits given in method.

Corrective Action: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits

Duplicate OLM01.8 Not Applicable

Surrogates OLM01.8 Frequency: Surrogates spiked onto all samples and QC samples

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Re-analyze all samples with unacceptable
surrogate recoveries
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC  Sample Method Requirement

Volatiles by
GC/MS

(continued)

Internal
Standards

OLM01.8 Frequency: Internal Standards are spiked onto all samples and QC
samples

Criteria: Internal Standard areas must be within -50% to + 100%
from the last daily calibration check standard

Corrective Action: Re-analyze all samples with unacceptable
Internal Standard areas

Storage Blank OLM01.8 Not Applicable

Notes:

SDG = Sample Delivery Group
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

Analytical
Minimum

Sample NPDES(2), (3), (7) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method Requirements

Acidity Water 100 mL 305.1 250 mL plastic or glass,
Cool, 4°C,

14 days

--- Not Applicable

Solid(5) Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Alkalinity Water 100 mL 310.1

2320B

250 mL plastic or glass,
Cool, 4°C,

14 days

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Ammonia Water 400 mL 350.1 500 mL plastic or glass,
Cool, 4°C

H2SO4 to pH < 2,

28 days

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Biochemical
Oxygen

Demand (BOD)

Water 200 mL 405.1 1000 mL plastic or
glass, Cool, 4°C

48 hours

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Bromide Water 100 mL 300.0(7)

320.1

ASTM
D1246-88

250 mL plastic or glass,

No preservative
required, 28 days

9056 Cool, 4°C, analyze
ASAP after
collection

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Chemical
Oxygen

Demand (COD)

Water 100 mL 410.1
410.2
410.4

250 mL glass or plastic,
Cool, 4°C,

H2SO4 to pH < 2,
28 days

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3), (7) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method Requirements

Chloride Water 50 mL 300.0(7)

325.1
325.2
325.3

4500 Cl E

250 mL plastic or glass,
No preservative

required, 28 days

9056
9251

9253

Method 9056:

Cool, 4°C, analyze
ASAP after
collection.

Method 9251/9253:
250ml plastic or

glass, no
preservative

required, 28 days

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Chlorine,

Residual

Water 100 mL 330.1
330.3

250 mL glass or plastic,
Cool, 4°C,

analyze immediately

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Chromium

(Cr+6)

Water 100 mL 218.4

3500 Cr-
D

Method 218.4:

200 mL plastic or glass,
Cool, 4°C,

24 hours

Method 3500 Cr-D:

200 mL quartz, TFE, or
polypropylene

HNO3 to pH <2

Cool, 4°C

Analyze ASAP after
collection

7196A 200 mL plastic or
glass, Cool, 4°C,

24 hours

Solid Not Applicable --- Not Applicable 3060A/

7196A

250 mL plastic or
glass, 30 days to

digestion, 96 hours
after digestion

Waste Not Applicable --- Not Applicable --- Not Applicable
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3), (7) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method Requirements

Color Water 100 mL 110.2 250 mL plastic or glass,
Cool, 4°C,

48 hours

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Conductivity Water 100 mL 120.1 200 mL glass or plastic,
Cool, 4°C, 28 days

9050A 200 mL glass or
plastic, Cool, 4°C,

24 hours

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Cyanide
(Amenable)

Water IL 335.1 1 liter plastic or glass,
NaOH to pH >12  0.6g

ascorbic acid(6)

 Cool, 4°C,

14 days unless sulfide is
present.  Then

maximum holding time
is 24 hours

9010B

9012A

1 liter plastic or
glass, NaOH to pH
>12  0.6g ascorbic
acid(6) Cool, 4°C,

14 days

Solid 50g --- Not Applicable 9010B
9012A

Not Specified

Waste 50g --- Not Applicable 9010B
9012A

Not Specified

Cyanide (Total) Water IL 335.1

335.2

335.3

4500 CN-

D

1 liter plastic or glass,
NaOH to pH >12  0.6g

ascorbic acid(6)

Cool, 4°C,

14 days unless sulfide is
present.  Then

maximum holding time
is 24 hours

9010B

9012A

1 liter plastic or
glass, NaOH to pH
>12  0.6g ascorbic
acid(6) Cool, 4°C,

14 days

Solid 50g -- Not Applicable 9010B

9012A

8 or 16 oz glass
Teflon-lined lids,

Cool, 4°C,

14 days
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3), (7) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method Requirements

Cyanide (Total)
(continued)

Waste 50g -- Not Applicable 9010B
9012A

8 or 16 oz glass
Teflon-lined lids,

Cool, 4°C

Flashpoint
(Ignitability)

Liquid Not Applicable --- Not Applicable 1010 No requirements,
250 mL amber

glass, Cool, 4°C

is recommended

Solid Not Applicable -- Not Applicable --- Not Applicable

Waste Not Applicable -- Not Applicable --- Not Applicable

Fluoride Water 300 mL 300.0(7)

340.2
500 mL plastic,
No preservation

required, 28 days

9056 Cool, 4°C,
analyze ASAP
after collection

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Hardness (Total) Water 50 mL 130.2
2340B

250 mL glass or
plastic,

HNO3 to pH < 2,
6 months

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Iodide Water 100 mL 345.1
Dionex

100 mL plastic or
glass, Cool, 4°C,

24 hours

Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Iron (Ferrous) Water 100 mL 3500-Fe
D

1 liter glass or
polyethylene

container,
6 months

This test should be
performed in the

field.

- Not Applicable

Solid Not Applicable - Not Applicable - Not Applicable

Waste Not Applicable - Not Applicable - Not Applicable
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3), (7) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method Requirements

Methylene Blue
Active

Substances
(MBAS)

(Surfactant)

Water 100 mL 425.1 250 mL plastic or glass,
Cool, 4°C,

48 hours

--- Not Applicable

Solid Not
Applicable

--- Not Applicable --- Not Applicable

Waste Not
Applicable

--- Not Applicable --- Not Applicable

Nitrate Water 100 mL 300.0(7)

352.1
Method 300.0: 250 mL
plastic or glass, Cool,

4°C, 48 hours.

Method 352.1: 250 mL
plastic or glass, Cool,

4°C, 48 hours.

9056

9210

Method 9056:
Cool, 4°C, analyze

ASAP after
collection

Method 9210:
Cool, 4°C

Preserve by adding
1 mL of 1M boric
acid solution per

100 mL of sample

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable 9210 Not Specified

Nitrite Water 50 mL 300.0(7)

354.1
250 mL plastic or glass

Cool, 4°C,

48 hours

9056 Cool, 4°C, analyze
ASAP after
collection

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3), (7) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method Requirements

Nitrate-Nitrite Water 100 mL 353.1

353.2

353.3

250 mL plastic or glass,

H2SO4 to pH < 2,

28 days

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Ortho-
phosphate

Water 50 mL 300.0(7)

365.1
365.2
365.3
365.4

100 mL plastic or glass,
Filter on site
Cool, 4°C,
48 hours

9056 Cool, 4°C, analyze
ASAP collection

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

pH Water 50 mL 150.1

4500-H+

B

100 mL plastic or glass.
Analyze immediately.
This test should be

performed in the field.

9040B 100 mL plastic or
glass.  Analyze

immediately.  This
test should be

performed in the
field.

Solid Not Applicable --- Not Applicable 9045C 4 oz glass or plastic,

Cool, 4°C,

Analyze as soon as
possible.

Waste Not Applicable --- Not Applicable 9045C 4 oz glass or plastic,
Cool, 4°C,

Analyze as soon as
possible.

Phenolics Water 100 mL 420.1
420.2

500 mL glass,
Cool, 4°C,

H2SO4 to pH < 2,
28 days

9065
9066

1 liter glass
recommended,

Cool, 4°C,
H2SO4 to pH < 4,

28 days

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable 9065 Not Specified

Phosphate Water 50 mL --- Not Applicable 9056 Cool, 4°C, analyze
ASAP collection

Solid Not Applicable --- Not Applicable 9056 Not Applicable

Waste Not Applicable --- Not Applicable 9056 Not Applicable
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3), (7) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method Requirements

Phosphorus
(Total)

Water 50 mL 365.1
365.2
365.3
365.4

100 mL plastic or glass,
H2SO4 to pH < 2,

28 days

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Odor Water IL 140.1 200 mL glass only,

Cool, 4°C,

24 hours

Not Applicable

Solid Not Applicable -- Not Applicable --- Not Applicable

Waste Not Applicable -- Not Applicable --- Not Applicable

Reactivity

(Cyanide and
Sulfide)

Liquid 10 g --- Not Applicable Chapter
7

Sections
7.3.3.2

and
7.3.4.2

10 oz amber glass,
Cool, 4°C,

no headspace,
analyze as soon as

possible.

Solid 10 g --- Not Applicable Chapter
7

Sections
7.3.3.2

and
7.3.4.2

10 oz amber glass,
Cool, 4°C,

no headspace,
analyze as soon as

possible.

Waste 10 g --- Not Applicable Chapter
7

Sections
7.3.3.2

and
7.3.4.2

10 oz amber glass,
Cool, 4°C,

no headspace,
analyze as soon as

possible.

Settleable
Solids

Water 1000 mL 160.5 1000 mL plastic or
glass, Cool, 4°C,

48 hours

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Silica,
Dissolved

Water 50 mL 370.1 Plastic only, 100 mL,
Cool, 4°C,

28 days

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3), (7) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method Requirements

Specific
Conductance

Water 50 mL 120.1 250 mL plastic or glass,
Cool, 4°C,

24 hours

9050A 250 mL plastic or
glass,

Cool, 4°C,

28 days

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Sulfate (SO4) Water 100 mL 300.0(7)

375.1

375.4

100 mL plastic or glass,
Cool, 4°C,

28 days

9056

9038

Method 9056:

Cool, 4°C, analyze
ASAP collection

Method 9038:  200
mL plastic or glass,

Cool, 4°C,

28 days

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste 100 mL --- Not Applicable 9038 200 mL plastic or
glass,

Cool, 4°C,

28 days
Sulfide Water 100 mL 376.1

376.2
500 mL plastic or glass,

Cool, 4°C,
Add 2 mL zinc acetate
plus NaOH to pH > 9,

7 days

9030B
9034

500 mL plastic,
no headspace,

Cool, 4°C,
Add 4 drops of 2N
zinc acetate per 100

mL of sample,
adjust the pH to > 9

with 6 N NaOH
solution,
7 days

Solid 50 g --- Not Applicable 9030B
9034

Cool, 4°C, fill
surface of solid
with 2N Zinc
acetate until
moistened,

store headspace-
free

Waste 50 g --- Not Applicable 9030B
9034

Cool, 4°C, fill
surface of solid
with 2N Zinc
acetate until
moistened,

store headspace-
free
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3), (7) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method Requirements
Sulfite (SO3) Water 100 mL 377.1 100 mL plastic or glass,

No preservative
required, analyze

immediately
This test should be

performed in the field.

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Temperature Water 200 mL 170.1 1 liter plastic or glass,
analyze immediately in

the field

--- Not Applicable

Solid Not Applicable -- Not Applicable -- Not Applicable

Waste Not Applicable -- Not Applicable -- Not Applicable

Total

Dissolved

Solids
(Filterable)

Water 100 mL 160.1 250 mL plastic or glass,
Cool, 4°C,

 7 days

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Total Kjeldahl
Nitrogen

 (TKN)

Water 500 mL 351.2

351.3

500 mL plastic or glass,

Cool, 4°C,

H2SO4 to pH < 2,

28 days

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Total Organic
Carbon (TOC)

Water 100 mL 415.1 100 mL plastic or

glass,

Cool, 4°C,

H2SO4 to pH < 2,

28 days

9060 100 mL  glass  or
40 mL VOA vials,

Cool, 4°C,

H2SO4 or HCl to

pH < 2, 28 days

Solid Not Applicable --- Not Applicable 9060 Not Specified

Waste Not Applicable --- Not Applicable 9060 Not Specified
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3),  (7) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method Requirements

Total Organic
Halides

(TOX)

Water 100 mL 5320B (7)

450.1 (7)

Method 5320B:  500
mL amber glass,

Teflon-lined lid,
Cool, 4°C, HNO3 to pH
<2, no headspace, 14

days

Method 450.1: 500 mL
amber glass, Teflon-
lined lid, Cool, 4°C,
HNO3 to pH <2, no
headspace, 28 days

9020B 500 mL amber
glass, Teflon-

lined lid,

Cool, 4°C,

H2SO4 to pH < 2,

no headspace,

28 days

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Total Solids Water 100 mL 160.3 250 mL plastic or glass,

Cool, 4°C,

7 days

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Total

Suspended

Solids
(Nonfilterable)

Water 100 mL 160.2 250 mL plastic or glass,

Cool, 4°C,

7 days

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Turbidity Water 50 mL 180.1 250 mL plastic or glass,

Cool, 4°C,

48 hours

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable

Volatile

Solids

Water 100 mL 160.4 250 mL plastic or glass,

Cool, 4°C,

7 days

--- Not Applicable

Solid Not Applicable --- Not Applicable --- Not Applicable

Waste Not Applicable --- Not Applicable --- Not Applicable
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3), (7) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method Requirements

Water Content Water Not Applicable --- Not Applicable --- Not Applicable

Solid 10 g --- Refer to specific
method used

--- Refer to specific
method used

Waste 10 g --- Refer to specific
method used

--- Refer to specific
method used

Metals
(excludes Hg)

Water 100 mL 200 series 1 liter glass or
polyethylene container,

HNO3 to pH < 2,
6 months

6010B,
6020,
7000A
series

1 liter glass or
polyethylene

container, HNO3

to pH < 2, 6
months

Solid 200 g 200 series 8 or 16 oz glass or
polyethylene container

storage at 4 °C

6010B,
6020,
7000A
series

8 or 16 oz glass or
polyethylene

container,
storage at 4°C,

6 months
Waste 200 g 200 series Not Applicable 6010B,

6020,
7000A
series

8 or 16 oz glass or
polyethylene

container,
storage at 4°C,

6 months
Mercury
(CVAA)

Water 100 mL 245.1 1 liter glass or
polyethylene container,

HNO3 to pH < 2,
28 days

7470A 1 liter glass or
polyethylene

container, HNO3

to pH < 2, 28 days

Solid 200 g 245.5 8 or 16 oz glass or
polyethylene container,

Cool, 4°C,
28 days

7471A 8 or 16 oz glass or
polyethylene

container,
Cool, 4°C,

28 days (CORP-
MT-0007)

Waste 200 g -- Not Applicable 7471A 8 or 16 oz glass or
polyethylene

container,
Cool, 4°C,

28 days (CORP-
MT-0007)
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Footnotes

(1) Minimum sample size indicates sample amount needed for a single analysis.  Matrix spikes or duplicates will 
require an additional sample amount of at least this amount for each additional QC sample aliquot required.

(2) National Pollutant Discharge Elimination System - MCAWW, March 1983.
(3) Holding times are calculated from date of collection.
(4) Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,

(SW-846), Third Edition, September 1986.  Contains Final Update I (July 1992), Final Update IIA, (August 1993),
Final Update II (September 1994),  Final Update IIB (January 1995), and Final Update III (December 1996).

(5) Solid matrix type includes soil, sediment, sludge and other solid materials not classified as waste.
(6) Samples to be analyzed for cyanide should be field-tested for residual chlorine.  If residual chlorine is detected,

ascorbic acid should be added.
(7) Method not listed in 40 CFR Part 136.
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

Analytical
Minimum

Sample NPDES(2), (3) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method(6) Requirements
Aromatic
Volatiles

Water 40 mL 602 40 mL glass, VOA
vial (in triplicate) with
Teflon-lined septa
without headspace,

Cool, 4°C,
Add sodium

thiosulfate if residual
chlorine, 7 days with

pH > 2,
14 days with pH < 2

8021B 40 mL glass, VOA vial
(in triplicate) with

Teflon-lined septa
without headspace,

Cool, 4°C,
Add sodium thiosulfate
if residual chlorine, 1:1

HCl to pH < 2,
14 days with pH < 2

Solid(5) 5 g or 25 g -- Not Applicable 8021B 4 or 8 oz glass with
Teflon-lined lid, Cool

4 °C, 14 days.

 Field preserved with
sodium bisulfate

solution for low level
analysis, or with

methanol for medium
level analysis.  Soil
sample can also be
taken by using the

EnCoreTM sampler and
preserved in the lab
within 48 hours of

sampling. Maximum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate).Cool,
4°C (Preservation and

holding times are
subject to client
specifications)12

Waste 5 g or 25 g -- Not Applicable 8021B 4 or 8 oz glass with
Teflon-lined lid, Cool

4 °C, 14 days.

 Field preserved with
sodium bisulfate

solution for low level
analysis, or with

methanol for medium
level analysis.
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3)
RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method(6) Requirements
Aromatic
Volatiles

(continued)

Waste 5 g or 25 g -- Not Applicable 8021B Soil sample can also be
taken by using the

EnCoreTM sampler and
preserved in the lab
within 48 hours of

sampling. Maximum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate).
Cool, 4°C

(Preservation and
holding times are
subject to client
specifications) 12

Acrolein &
Acrylonitrile

by GC

Water 40 mL 603 Glass with Teflon-
lined septum, Cool, 4
°C (± 2°C), 0.008%
Na2S2O3

(11) , Adjust
pH 4-5(8)

14 days

8031
(Acrylo-

nitrile
only)

Glass with Teflon-
lined septum, Cool, 4
°C (± 2°C), 0.008%

Na2S2O3
11 , Adjust pH
4-5(8)

14 days
Solid - - Not Applicble - Not Applicable
Waste - - Not Applicble - Not Applicable

Dioxins/
Dibenzo-

furans
(LRMS)

Water 1L 613 1 liter amber glass
with Teflon-lined

lid, Cool, 4°C,
Extraction, 7 days
Analysis, 40 days

8280A 1 liter glass amber with
Teflon-lined lid, Cool

4°C, if residual
chlorine is present in
aqueous samples, add

80 mg of sodium
thiosulfate per liter of
sample, if sample pH
>9, adjust to pH 7-9

with H2SO4,
Extract within  30 days

Analyze within  45
days  of extraction

Solid 10 g -- Not Applicable 8280A 8 or 16 oz glass amber
wide mouth with

Teflon-lined lid, Cool
4°C,

Extract within  30 days
Analyze within  45
days  of extraction
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method(6) Requirements
Dioxins/

Dibenzo-furans
(LRMS)

(continued)

Waste 10 g -- Not Applicable 8280A 8 or 16 oz glass amber
wide mouth  with

Teflon-lined lid, Cool
4°C,

Extract within  30 days
and

Analyze within  45 days
of extraction

Water 1L 613 1 liter amber glass
with Teflon-lined

lid, Cool, 4°C,
Extraction, 7 days
Analysis, 40 days

-- Not Applicable

Solid 10 g -- Not Applicable -- Not Applicable
Waste 10 g -- Not Applicable -- Not Applicable

Dioxins/Dibenzo
-furans

(HRGC/HRMS)

Water I L 1613B 1.1 liter amber glass
w/fluoropolymer-

lined screw cap. Add
sodium thiosulfate if
residual chlorine. If

pH > 9, H2SO4 to pH
7-9. Cool, 0-4°C in

the dark. Extraction ,
1 year. Analysis, 1

year.

8290 1 liter glass amber with
Teflon-lined lid,

Cool, 4°C,
Extraction, 30 days

Analysis, 45 days from
date of extraction
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method(6) Requirements
Dioxins/Dibenzo

-furans
(HRGC/HRMS)

(continued)

Solid 10g 1613B 500 mL amber wide,
mouth, glass

w/fluoropolymer-
lined screw cap.

Cool, <4°C in the
dark until receipt in
Lab, then <-10°C in
the dark. Extraction ,
1 year. Analysis, 1

year.

8290 8 or 16 oz glass amber
wide mouth with

Teflon-lined lid,
Cool, 4°C,

Extraction,  30 days
Analysis, 45 days from

date of extraction

Waste 10g 1613B 500 mL amber wide,
mouth, glass

w/fluoropolymer-
lined screw cap.

Cool, <4°C in the
dark until receipt in
Lab, then <-10°C in
the dark. Extraction ,
1 year. Analysis, 1

year.

8290 8 or 16 oz glass amber
wide mouth  with
Teflon-lined lid,

Cool, 4°C,
Extraction,  30 days

Analysis, 45 days from
date of extraction

PCBS By
HRGC/HRMS

Water 1 L 1668 1.1 liter amber glass
w/fluoropolymer-

lined screw cap. Add
sodium thiosulfate if

residual chlorine.
H2SO4 to pH 2-3.
Cool, 0-4°C in the
dark. Extraction , 1

year. Analysis, 1 year.

-- Not Applicable

Solid 10g 1668 500 mL amber wide,
mouth, glass

w/fluoropolymer-
lined screw cap.

Cool, <4°C in the
dark until receipt in
Lab, then <-10°C in
the dark. Extraction ,
1 year. Analysis, 1

year.

-- Not Applicable
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method(6) Requirements
PCBS By

HRGC/HRMS
(continued)

Waste 10g 1668 500 mL amber wide,
mouth, glass

w/fluoropolymer-
lined screw cap.

Cool, <4°C in the
dark until receipt in
Lab, then <-10°C in
the dark. Extraction ,
1 year. Analysis, 1

year.

-- Not Applicable

Halogenated
Volatiles
By GC

Water 40 mL -- Not Applicable 8021B 40 mL glass, VOA vial
(in triplicate) with

Teflon-lined septa
without headspace,

Cool, 4°C,
Add sodium thiosulfate
if residual chlorine, 1:1

HCl to pH < 2,
14 days

Solid(5) 5 g or 25 g -- 8021B 4 or 8 oz glass with
Teflon-lined lid, Cool

4 °C, 14 days.

 Field preserved with
sodium bisulfate

solution for low level
analysis, or with

methanol for medium
level analysis.  Soil
sample can also be
taken by using the

EnCoreTM sampler and
preserved in the lab
within 48 hours of

sampling. Maximum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate). Cool,
4°C (Preservation and

holding times are
subject to client
specifications) 12
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method(6) Requirements
Halogenated

Volatiles
(continued)

Waste 5 g or 25 g -- Not Applicable 8021B 4 or 8 oz glass with
Teflon-lined lid, Cool

4 °C, 14 days.

 Field preserved with
sodium bisulfate

solution for low level
analysis, or with

methanol for medium
level analysis.  Soil
sample can also be
taken by using the

EnCoreTM sampler and
preserved in the lab
within 48 hours of

sampling. Maximum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate). Cool,
4°C (Preservation and

holding times are
subject to client
specifications) 12

Herbicides Water 1L 615 (10) 1 liter amber glass
with Teflon-lined

lid, Sodium
thiosulfate or ascorbic

acid if residual
chlorine present,

Cool, 4°C,
Extraction, 7 days
Analysis, 40 days
after extraction

8151A 1 liter amber glass with
Teflon-lined lid.  If

residual chlorine
present, add    3 mL

sodium thiosulfate per
gallon.  Cool, 4°C,
Extraction, 7 days

Analysis, 40 days of the
start of the extraction

Solid 50 g -- Not Applicable 8151A 4 or 8 oz  glass
widemouth with

Teflon-lined lid,
Cool 4 °C,

 Extraction,  14 days
 Analysis, 40 days of

the start of  the
extraction
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method(6) Requirements
Herbicides
(continued)

Waste 50 g -- Not Applicable 8151A 4 or 8 oz  glass
widemouth with

Teflon-lined lid.
Cool 4 °C Extraction,

14 days
 Analysis, 40 days of

the start of the
extraction

Nitroaromatics Water 1L -- Not Applicable 8330 1 liter amber glass with
Teflon-lined lid.  If

residual chlorine
present, add 3 mL

sodium thiosulfate per
gallon.  Cool, 4°C,
Extraction, 7 days

Analysis, 40 days of the
start of the extraction

Solid 50 g --- Not Applicable 8330 4 or 8 oz  glass
widemouth with

Teflon-lined lid
Cool, 4°C, Extraction,

14 days
 Analysis, 40 days of

the start of the
extraction
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method(6) Requirements
Nitroaromatics

(continued)
Waste 50 g --- Not Applicable 8330 4 or 8 oz  glass

widemouth with
Teflon-lined lid

Cool, 4 °C, Extraction,
14 days

 Analysis, 40 days of
the start of the

extraction
Organo-

phosphorus
Pesticides

Water 1L --- Not Applicable
8141A

1 liter amber glass
with Teflon-lined

lid.  If residual
chlorine present, add

3 mL sodium
thiosulfate per gallon.
Cool, 4°C, Extraction,

7 days
Analysis, 40 days of

the start of the
extraction

Solid 50 g --- Not Applicable 8141A 4 or 8 oz  glass
widemouth with

Teflon-lined lid
Cool, 4°C, Extraction,

14 days
 Analysis, 40 days of

the start of  the
extraction

Waste 50 g --- Not Applicable 8141A 4 or 8 oz  glass
widemouth with

Teflon-lined lid,
 Cool, 4°C, Extraction,

14 days
 Analysis, 40 days of

the start of the
extraction

PAHs by GC
and HPLC

Water 1L 610 1 liter amber glass with
Teflon-lined lid,
Adjust pH to 5-9 if
extraction not to be

done within 72 hours of
sampling.  Add sodium
thiosulfate if residual

chlorine present. Cool,
4°C, Extraction, 7 days
Analysis, 40 days after

extraction

8100
8310

1 liter amber glass
with Teflon-lined

lid, If residual chlorine
present, add 3 mL

sodium thiosulfate per
gallon,

Cool, 4°C,
Extraction, 7 days

Analysis, 40 days  of
the start of the

extraction
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 TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method(6) Requirements
PAHs by GC

and HPLC
(continued)

Solid 50 g --- Not Applicable 8100
8310

4 or 8 oz glass wide
mouth with Teflon-

lined lid,
Cool, 4°C,

Extraction, 14 days
Analysis, 40 days  of

the start of the
extraction

Waste 50 g --- Not Applicable 8100
8310

4 or 8 oz glass wide
mouth with Teflon-
lined lid, Cool, 4°C
Extraction, 14 days

Analysis, 40 days  of
the start of the

extraction
Pesticides/

PCBs
Water 1L 608 1 liter amber glass with

Teflon-lined lid, Adjust
pH to 5-9 if extraction not
to be done within 72 hours
of sampling.  Add sodium

thiosulfate if residual
chlorine present and aldrin

is being determined.
Cool, 4°C,

Extraction, 7 days
Analysis, 40 days after

extraction

8081A
8082

1 liter amber glass
with Teflon-lined

lid, If residual
chlorine present, add
3 mL 10% sodium

thiosulfate per gallon,
Cool, 4°C,

Extraction, 7 days
Analysis, 40 days of

the start of the
extraction

Solid 50 g --- Not Applicable 8081A
8082

4 or 8 oz glass wide
mouth with Teflon-

lined lid,
Cool, 4°C,

Extraction, 14 days
Analysis, 40 days  of

the start of the
extraction

Waste 50 g --- Not Applicable 8081A
8082

4 or 8 oz glass wide
mouth with Teflon-
lined lid, Cool, 4°C
Extraction, 14 days

Analysis, 40 days  of
the start of the

extraction
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method(6) Requirements
Petroleum

Hydrocarbons/
Oil and Grease

Water 1L 413.1
413.2
418.1

1 liter glass,
Cool, 4°C, HCl to pH

<2,
28 days

9070 1 liter glass with
Cool, 4°C, HCl to pH

<2,
28 days

Solid --- --- Not Applicable 9071A 8 oz. glass with
Teflon-lined lid,
Holding Time not

specified

Waste --- --- Not Applicable 9071A 8 oz. glass with
Teflon-lined lid,
Holding Time not

specified

Water 1 L 1664(7) 1 liter glass,

Cool, 0-4°C

HCl or H2SO4

to pH <2
28 days

--- ---

Solid 30 g 1664(7) 8 or 16 oz. wide
mouth glass jar,

Cool, 0-4°C,

28 days

--- ---

Waste --- --- Not Applicable --- ---

Purgeable
Halocarbons

By GC

Water 40 mL 601 40 mL glass VOA vial
(in triplicate) with

Teflon-lined septa
with no headspace,

Cool, 4°C,

Add sodium
thiosulfate if residual

chlorine present,
14 days

8021B 40 mL glass VOA vial
(in triplicate) with

Teflon-lined septa
with no headspace,

Cool, 4°C, 1:1

 HCl to pH < 2, sodium
thiosulfate if residual

chlorine present,
14 days

Solid 5 g or 25 g --- Not Applicable 8021B 4 or 8 oz glass with
Teflon-lined lid, Cool

4 °C, 14 days.
 Field preserved with

sodium bisulfate
solution for low level

analysis, or with
methanol for medium

level analysis.
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method(6) Requirements
Purgeable

Halocarbons
By GC

(continued)

Solid 5 g or 25 g --- Not Applicable 8021B Soil sample can also be
taken by using the

EnCoreTM sampler and
preserved in the lab
within 48 hours of

sampling. Maximum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate).
Cool, 4°C

(Preservation and
holding times are
subject to client
specifications) 12

Waste 5 g or 25 g --- Not Applicable 8021B 4 or 8 oz glass with
Teflon-lined lid, Cool

4 °C, 14 days.

 Field preserved with
sodium bisulfate

solution for low level
analysis, or with

methanol for medium
level analysis.  Soil
sample can also be
taken by using the

EnCoreTM sampler and
preserved in the lab
within 48 hours of

sampling. Maximum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate).Cool,
4°C (Preservation and

holding times are
subject to client
specifications) 12
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method(6) Requirements
Semivolatiles Water 1L 625 1 liter amber glass

with Teflon-lined
lid,

Cool, 4°C,

Extraction, 7 days
Analysis, 40 days

8270C 1 liter amber glass with
Teflon-lined lid, If

residual chlorine
present, add 3 mL

sodium thiosulfate per
gallon,

Cool, 4°C,

Extraction, 7 days
Analysis, within 40
days of extraction

Solid 50 g --- Not Applicable 8270C 8 or 16 oz glass wide
mouth with Teflon-

lined lid,

Cool, 4°C,

Extraction, 14 days
Analysis, within 40
days of extraction

Waste 50 g --- Not Applicable 8270C 8 or 16 oz glass wide
mouth with Teflon-

lined lid,
Cool, 4°C,

Extraction, 14 days
Analysis, within 40
days of extraction

Volatile
Organics

Water 40 mL 624 40 mL glass, VOA
vial (in triplicate) with
Teflon-lined septa
without headspace,

Cool, 4°C,
Add sodium

thiosulfate if residual
chlorine, 7 days with

pH > 2,
14 days with pH ≤ 2(8)

8260B 40 mL glass, VOA vial
(in triplicate) with

Teflon-lined septa
without headspace,

Cool, 4°C,
Add sodium thiosulfate
if residual chlorine, 1:1

HCl  to pH ≤ 2,
14 days with pH ≤ 2(9)
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Minimum

Sample NPDES(2), (3) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method(6) Requirements

Volatile
Organics

(continued)

Solid(5) 5 g or 25 g -- Not Applicable 8260B 4 or 8 oz glass with
Teflon-lined lid, Cool

4 °C, 14 days.
 Field preserved with

sodium bisulfate solution
for low level analysis, or

with methanol for
medium level analysis.
Soil sample can also be

taken by using the
EnCoreTM sampler and

preserved in the lab
within 48 hours of

sampling. Maximum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate). Cool,
4°C (Preservation and

holding times are subject
to client specifications)

Waste 5 g or 25 g -- Not Applicable  8260B 4 or 8 oz glass with
Teflon-lined lid, Cool

4 °C, 14 days.
 Field preserved with

sodium bisulfate solution
for low level analysis, or

with methanol for
medium level analysis.
Soil sample can also be

taken by using the
EnCoreTM sampler and

preserved in the lab
within 48 hours of

sampling. Maximum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate). Cool,
4°C (Preservation and

holding times are subject
to client specifications)
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Footnotes

(1) Minimum sample size indicates sample amount needed for a single analysis.  Matrix spikes or duplicates will require
an additional sample amount of at least this amount for each additional QC sample aliquot required.

(2) National Pollutant Discharge Elimination System - 40 CFR Part 136, Appendix A.
(3) Holding times are calculated from the date of collection.
(4) Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,

Third Edition, September 1986.  Contains Final Update I (July 1992), Final Update IIA (August 1993), Final Update
II (September 1994),  Final Update IIB (January 1995), and Final Update III (December 1996).

(5) Solid matrix type includes soil, sediment, sludge or other solids not classified as waste.
(6) Only one determination method is listed when separate methods are required for preparation and analysis.
(7) Method 1664 is a proposed only method and has not been promulgated by the EPA.
(8) For acrolein and  acrylonitrile the pH should be adjusted to 4-5. This pH adjustment is not required if acrolein is not

measured.  Samples requiring analysis of acrolein that received no pH adjustment must be analyzed within three days of
sampling.

(9) For acrolein and acrylonitrile the pH should be adjusted to 4-5.
(10) Method not listed in 40 CFR Part 136.
(11) Should only be used in the presence of residual chlorine.
(12)    Data from Encore shows that with freezing, the sample in an Encore may be held for up to 7 days.  Until formal EPA approval, this

holding time must be approved by the client.
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TABLE 8.5-3
Radiological Sample Containers, Preservatives, and Holding Times

Analytical
Parameters Matrix

Recommended
Containers(1) Preservative

Maximum
Holding

Time

Minimum
Volume

Required for
Analysis(2)

Gross Alpha/Beta Water P, G Field acidified to
pH < 2 with

HNO3

180 days after
collection

500 mls

Soil P, G None 50(4) gms

Americium-241 Water P, G Field acidified to
pH < 2 with

HNO3

180 days after
collection

1000(5) mls

Soil P, G None 50(4) gms
Carbon-14 Water P, G Field adjusted to

pH > 9 with
NaOH(3)

180 days after
collection

100 mls

Soil P, G None 50(4) gms
Calcium-45 Water P, G Field acidified to

pH < 2 with
HNO3

180 days after
collection

100 mls

Curium-242 Water P, G Field acidified to
pH < 2 with HNO3

180 days after
collection

1000(5) mls

Soil P, G None 50(4) gms

Gamma Emitters

Actinides, as applicable,

Water P, G Field acidified to
pH < 2 with HNO3

180 days after
collection

1000(5) mls

Co-60, Cs-137, K-40,
Mn-54, and other
fission/activation

products

Soil P, G None 650(7) gms

Iron-55 Water P, G Field acidified to
pH < 2 with

HNO3

180 days after
collection

50 mls

Lead-210 Water P, G Field acidified to
pH < 2 with HNO3

180 days after
collection

500 mls

Soil P, G None 50(4) gms

Neptunium-237 Water P, G Field acidified to
pH < 2 with HNO3

180 days after
collection

1000(5) mls

Soil P, G None 50(4) gms
Promethium-147 Water P, G Field acidified to

pH < 2 with
HNO3

180 days after
collection

250 mls
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TABLE 8.5-3
Radiological Sample Containers, Preservatives, and Holding Times

(Continued)

Analytical
Parameters Matrix

Recommended
Containers(1) Preservative

Maximum
Holding

Time

Minimum
Volume Required

for Analysis(2)

Plutonium-238, 239/240 Water P, G Field acidified to
pH < 2 with

HNO3

180 days after
collection

1000(5) mls

Soil P, G None 50(4) gms

Radium-226 Water P, G Field acidified to
pH < 2 with

HNO3

180 days after
collection

1000(5) mls

Soil P, G None 50(4) gms

Radium-228 Water P, G Field acidified to
pH < 2 with

HNO3

180 days after
collection

1000(5) mls

Soil P, G None 50(4) gms

Strontium-89, 90 and
Total Strontium

Water P, G Field acidified to
pH < 2 with

HNO3

180 days after
collection

1000(5) mls

Soil P, G None 50(4) gms

Technetium-99 Water P, G Field acidified to
pH < 2 with

HNO3

180 days after
collection

100 mls

Soil P, G None 50(4) gms

Thorium-227, 228,
230, 232

Water P, G Field acidified to
pH < 2 with

HNO3

180 days after
collection

1000(5) mls

Soil P, G None 50(4) gms

Total Uranium Water P,G Field acidified to
pH < 2 with

HNO3

180 days after
collection

50 mls

Soil P, G None 50(4) gms

Tritium Water P, G(6) None 180 days after
collection

100 mls

Soil P, G(6) None 100 gms

Uranium-233/234,
235/236

Water P, G Field acidified to
pH < 2 with

HNO3

180 days after
collection

1000(5) mls

Soil P, G None 50(4) gms

Uranium-238 Soil P, G None 180 days after
collection

50(4) gms
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TABLE 8.5-3
Radiological Sample Containers, Preservatives, and Holding Times

(Continued)

Footnotes

(1) Plastic (polyethylene), Glass
(2) Assumes that quality control samples have been assigned in the field.  If duplicates, matrix spikes and/or

matrix spike duplicates are to be assigned by the laboratory, additional multiple sample volumes are
required.  Volumes listed are for standard aliquot size.  Detection limit requirements may necessitate larger
volumes.

(3) Assumes that carbon is in the form of CO3
- -.

(4) May be aliquoted or sequentially determined from the same volume.
(5) May be aliquoted or sequentially determined from the same volume.
(6) Tritium is very volatile.  Sample containers must be air tight to eliminate tritium loss.
(7) Dry weight.
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TABLE 8.5-4
Sample Containers, Preservatives, and Holding Times

for USEPA Contract Laboratory Program Statement of Work

Analytical
Parameters Matrix

Minimum
Sample Size Requirements(1)

Cyanide, Total
and Amenable to

Chlorination

Water 500 mL 500 mL, glass or polyethylene container, 0.6 g
ascorbic acid (only in presence of residual chlorine)

NaOH to pH > 12, Cool, 4°C,
12 days

Soil/Sediment 25 g 8 or 16 oz glass with Teflon-lined lids,
Cool, 4°C,

12 days
ICAP and GFAA

(excludes
mercury)

Water 100 mL 1 liter glass or polyethylene container,
HNO3 to pH =2,

180 days
Soil/Sediment 25 g 4 or 8 oz glass or polyethylene container,

Cool, 4°C,
180 days

Mercury (CVAA) Water 100 mL 1 liter glass or polyethylene container,
HNO3 to pH =2,

26 days
Soil/Sediment 25 g 8 or 16 oz glass with Teflon-lined lids,

Cool, 4°C,
26 days

Pesticides/PCBs Water 1 L 1 liter amber glass with
Teflon-lined lid,

Cool, 4°C,
Extraction within 5 days of sample receipt

Analysis within 40 days after start of extraction
Soil/Sediment 50 g 8 or 16 oz glass wide mouth with

Teflon-lined lid,
protect from light,

Cool, 4°C,
Extraction within 10 days of sample receipt

Analysis within 40 days after start of extraction
PCDD, PCDF(2) Water 1 L 1 liter amber glass with Teflon-lined lid,

Cool, 4°C,
No holding time requirements specified

Soil/Sediment/
Fly Ash/
Chemical

Waste

25 g 4 or 8 oz glass wide mouth with
Teflon-lined lid,
protect from light,
room temperature,

No holding time requirements specified
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TABLE 8.5-4
Sample Containers, Preservatives, and Holding Times

for USEPA Contract Laboratory Program Statement of Work
(Continued)

Analytical
Parameters Matrix

Minimum
Sample Size Requirements(1)

Semivolatiles Water 1L 1 liter amber glass with
Teflon-lined lid,

Cool, 4°C,
Extraction within 5 days of sample receipt

Analysis within 40 days after start of extraction
Soil/Sediment 50 g 8 or 16 oz glass wide mouth with

Teflon-lined lid,
Cool, 4°C,

Extraction within 10 days of sample receipt
Analysis within 40 days after start of extraction

Volatiles Water 40 mL 40 mL glass with Teflon-lined lid, no entrapped air
bubbles

pH <2(3), Cool, 4°C,
10 days

Soil/Sediment 25 g 4 or 8 oz glass with Teflon-lined lids,
Cool, 4°C,

10 days

Footnotes

(1) Holding times are calculated from verified time of sample receipt.
(2) PCDD:  Polychlorinated Dibenzo-p-dioxins

PCDF:  Polychlorinated Dibenzofurans
(3) The OLM03.0 requirement is to acidify the sample to pH<2.  The OLM01.8 requirement is to determine

and report the pH of the sample to check that the sample was acidified in the field.
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TABLE 8.5-5
Sample Containers, Preservatives, and Holding Times for TCLP(1) and SPLP(2)

TCLP Method 1311 and SPLP Method 1312
Requirements

Analytical
Parameters Matrix

Minimum
Sample
Size(3)

From Field Collection to
TCLP/SPLP Extraction

From TCLP/SPLP
Extraction to Analysis

Mercury Liquid
Solid
Waste

1L 1L glass, Cool, 4°C,
28 days

Glass or polyethylene
28 days

Metals
(except

mercury)

Liquid
Solid
Waste

1L 1L glass, Cool, 4°C,
180 days

Glass or polyethylene
180 days

Semivolatiles Liquid
Solid
Waste

1L 1L glass, Cool 4°C,
14 days

1L glass
Extraction of leachate within 7

days of TCLP extraction,
Analyze extract within 40 days

Volatiles Liquid
Solid
Waste

6 oz 4 oz glass, Cool 4°C,
14 days

40 mL glass,
14 days

Footnotes

(1) TCLP = Toxicity Characteristic Leaching Procedure
(2) SPLP = Synthetic Precipitation Leaching Procedure
(3) Smaller sample size is adequate for solid samples or individual fractions.  A combined volume of 32 oz. is

recommended for semivolatiles and metals.  A separate 4 oz. container should always be used for the
volatile fraction.  Volatile fractions should be stored with minimal headspace.

UNCONTROLLED COPY 249UNCONTROLLED COPY



Quanterra QAMP
Table Section
Date Initiated:  March 20, 1995
Revision No.:  3
Date Revised:  November 2, 1998
Page 142 of 192

TABLE 8.5-6
Periodic Equipment Calibrations

Type of Equipment Calibration Requirements

Balances • Must be serviced and calibrated annually by an approved vendor
• Calibration must be checked daily or before use by analyst with weight(s)

classified as Class "S" (or Class "S" traceable) by NIST per operation-
specific SOPs.  Acceptance criteria vary according to weight used and
accuracy of balance.  Acceptance criteria must be documented in log.

• All Class "S" weights must be certified by an outside vendor every
        three years.

Thermometers • Working glass thermometers must be calibrated against a certified
        NIST thermometer at least annually as described in operation-specific 

SOPs.
•        Working non-glass thermometers must be calibrated against a certified
        NIST thermometer quarterly as described in operation-specific SOPs.
•        The NIST thermometer must be recertified every three years.

Refrigerators/Freezers • Thermometers must be immersed in a liquid such as mineral oil or glycol
• Temperature of units used for sample or standard storage must be checked
        daily as described in operation-specific SOPs.
        Refrigerator acceptance limits:  4°C ± 2°C
        Freezer acceptance limits:  < - 10°C

Ovens • Temperature of units must be checked daily or before use.
• Acceptance limits vary according to use as described in operation-
        specific SOPs and must be documented in the temperature log.

Micropipettors • Calibrations are checked gravimetrically as required by the operation-
specific SOP.

• Must be calibrated at the frequency (normally quarterly) required by
        the manufacturer at a minimum.

Syringes, Volumetric Glassware
and Graduated Glassware

• All syringes and volumetric glassware are purchased as Class A items.
• Class A items are certified by the manufacturer to be within ± 1% of the

measured volume, therefore, calibration of these items by 5YERXIVVE
laboratories is not required.

• All analysts are trained in the proper use and maintenance of
        measuring devices to ensure the measurement of standards, reagents
        and sample volumes are within method tolerances.
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Acidity Initial 305.1 2 point calibration of pH
meter

(± 0.05 pH units of true
value)

-- Not Applicable

Continuing 305.1 Not Applicable -- Not Applicable

Ending 305.1 Not Applicable -- Not Applicable

Alkalinity Initial 310.1

2320B

2 point calibration of pH
meter

(± 0.05 pH units of true
value)

-- Not Applicable

Continuing 310.1

2320B

Not Applicable -- Not Applicable

Ending 310.1

2320B

Not Applicable -- Not Applicable

Ammonia Initial 350.1 6 levels including blank,
 "r"(3) ≥ 0.995

-- Not Applicable

Continuing 350.1 1 level or LCS every 10
samples

± 10% of true value

-- Not Applicable

Ending 350.1 1 level or LCS every 10
samples

± 10% of true value

-- Not Applicable

Biochemical
Oxygen
Demand

(BOD)

Initial 405.1 a.  Winkler titration:
Iodometric with standard

thiosulfate

b.  Membrane electrode:
Read in air and in water

with zero dissolved oxygen

-- Not Applicable

Continuing 405.1 Not Applicable -- Not Applicable

Ending 405.1 Not Applicable -- Not Applicable
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Bromide Initial 300.0(4)

320.1
ASTM

D1246-88

Method 300.0 & ASTM
D1246-88:  5 levels plus a

blank, “r”(3) ≥ 0.995

Method 320.1:
Not Applicable

9056 Method 300.0:
5 levels plus a blank,

 “r” (3) ≥ 0.995

Continuing 300.0(4)

320.1
ASTM

D1246-88

Method 300.0 & ASTM
D1246-88:1 level every 10

samples

± 10% of true value
Method 320.1   Not

Applicable

9056 Method 300.0:  Not
Applicable

Ending 300.0(4)

320.1

ASTM
D1246-88

Not Applicable 9056 Not Applicable

Chemical
Oxygen
Demand
(COD)

Initial 410.4

410.1

410.2

Method 410.4:  5 levels
plus a blank"r"(3) ≥ 0.995

Methods 410.1 & 410.2:
Standardize titrant.

-- Not Applicable

Continuing 410.4

410.1

410.2

Method 410.4:  1 level
every 10 samples

± 10% of true value

Methods 410.1 & 410.2:
Not Applicable

-- Not Applicable

Ending 410.4 Method 410.4:  1 level
± 10% of true value

Methods 410.1 & 410.2:

Not Applicable

-- Not Applicable
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Chloride Initial 300.0(4)

325.1

325.2

325.3

4500-Cl E

Method 300.0, 325.1, and
325.2, 4500 Cl E:

5 levels plus blank

 "r"(3) ≥ 0.995

Method 325.3:

Standardize titrant

9056

9251

9253

Method 9056:

3 levels plus a blank

Method 9251:

5 levels plus blank

"r"(3) ≥ 0.995

Method 9253:

Standardize titrant

Continuing 300.0(4)

325.1
325.2
325.3

4500-Cl E

Method 300.0, 325.1, and
325.2, 4500-Cl E:

1 level every 10 samples
± 10% of true value

Method 325.3:
Not Applicable

9056
9251

9253

Method 9056:
1 per batch of 20 samples,

± 10% of true value
Method 9251:

1 level every 10 samples ±
10% of true value

Method 9253:
Not Applicable

Ending 300.0(4)

325.1

325.2

325.3

4500-Cl E

Method 300.0, 325.1, and
325.2, 4500-Cl E:

1 level every 10 samples

± 10% of true value

Method 325.3:

Not Applicable

9056

9251

9253

Method 9056 and 9253:

Not Applicable

Method 9251:

1 level

± 10% of true value

Chromium

Cr+6

Initial 218.4

3500 Cr-D

Method 218.4:

5 levels plus blank

 "r"(3) ≥ 0.995

Method 3500 Cr-D:

3 levels plus blank

7196A 5 levels plus blank

"r" (3) ≥ 0.995

Continuing 218.4

3500 Cr-D

1 level every 10 samples

± 10% of true value

7196A 1 level every 10 samples

± 15%

Ending 218.4

3500 Cr-D

1 level

± 10% of true value

7196A 1 level

± 15%
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Chlorine,
Residual

Initial 330.1

330.3

Standardize titrant -- Not Applicable

Continuing 330.1

330.3

Not Applicable -- Not Applicable

Ending 330.1

330.3

Not Applicable -- Not Applicable

Color Initial 110.2 3 levels plus blank -- Not Applicable

Continuing 110.2 1 level every 10 samples -- Not Applicable

Ending 110.2 1 level -- Not Applicable

Conductivity Initial 120.1 Standard KCl solution 9050A 1 level to determine cell
constant

Continuing 120.1 Not Applicable 9050A Not Applicable
Ending 120.1 Not Applicable 9050A Not Applicable

Cyanide
(Amenable)

Initial 335.1 7 levels plus blank

 "r"(3) ≥ 0.995

9010B
9012A

7 levels plus blank

"r"(3) ≥ 0.995
Continuing 335.1 1 level every 10 samples

± 10% of true

9010B
9012A

1 mid-level every 10
samples

± 15% of true value
Ending 335.1 1 level

± 10 % of true value
9010B
9012A

± 15% of true value

Cyanide
(Total)

Initial 335.1
335.2
335.3

4500-CN
E

7 levels plus blank

"r" (3) ≥ 0.995

9010B
9012A

7 levels plus blank

 "r"(3) ≥ 0.995

Continuing 335.1
335.2
335.3

4500-CN
E

1 mid-level every 10
samples

± 10 % of true value

9010B
9012A

 1 mid-level every 10
samples

± 15% of true value

Ending 335.1
335.2
335.3

4500-CN
E

1 mid-level
± 10 % of true value

9010B
9012A

± 15% of true value
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Flashpoint Initial -- Not Applicable 1010 p-Xylene reference standard
must have flashpoint of

27.2oC ± 1.1oC
Continuing -- Not Applicable 1010 Not Applicable

Ending -- Not Applicable 1010 Not Applicable
Fluoride Initial 300.0(4)

340.2
Method 300.0:  5 levels

plus a blank, “r”(3) ≥ 0.995

Method 340.2:  6 levels
“r” (3) ≥ 0.995

9056 3 levels plus a blank

Continuing 300.0(4)

340.2
1 mid-level every 10

samples

± 10% of true value

9056 1 per batch of 20 samples ±
10% of true value

Ending 300.0(4)

340.2
1 mid-level

± 10% of true value
9056 Not Applicable

Hardness Initial 130.2

2340B

Method 130.2:
Standardize titrant

Method 2340B:  See ICP
Metals 200.7

-- Not Applicable

Continuing 130.2

2340B

Method 130.2:  Not
Applicable

Method 2340B:  See ICP
Metals 200.7

-- Not Applicable

Ending 130.2

2340B

Method 130.2:  Not
Applicable

Method 2340B:  See ICP
Metals 200.7

-- Not Applicable

Iodide Initial 345.1

Dionex(3)

Method 345.1:
Standardize titrant

Dionex:

4 levels plus blank
"r" (3) ≥ 0.995

-- Not Applicable

UNCONTROLLED COPY 255UNCONTROLLED COPY



Quanterra QAMP
Table Section
Date Initiated:  March 20, 1995
Revision No.: 3
Date Revised: November 2, 1998
Page 148 of 192

TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Iodide

(continued)

Continuing 345.1

Dionex(3)

Method 345.1:

Not Applicable

Dionex:

1 mid-level every 10
samples

± 10 % of true value

-- Not Applicable

Ending 345.1

Dionex(3)

Method 345.1:

Not Applicable

Dionex:

1 mid-level

± 10% of true value

-- Not Applicable

Iron (Ferrous) Initial 3500-Fe D 3 levels plus a blank, “r”(3)

≥ 0.995
- Not Applicable

Continuing 3500-Fe D 1 mid-level every 10
samples

± 10% of true value

- Not Applicable

Ending 3500-Fe D 1 mid-level

± 10% of true value
- Not Applicable

Methylene
Blue Active
Substances
(MBAS)

Initial 425.1 4 levels plus blank
"r" (3) ≥ 0.995

-- Not Applicable

Continuing 425.1 1 level every 10 samples

± 10 % of true value

-- Not Applicable

Ending 425.1 1 level

± 10 % of true value

-- Not Applicable
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Nitrate Initial 300.0(4)

352.1

5 levels plus a blank

"r"(3) ≥ 0.995
9056

9210

Method 9056:  3 levels plus
a blank

Method 9210:  2 levels plus
a blank must be analyzed

with each batch of 20
samples (ICV ± 10%)

Continuing 300.0(4)

352.1

1 mid-level every 10
samples

± 10% of true value

9056

—

9210

Method 9056:  1 per batch
of 20 samples, ± 10% of

true value

Method 9210:
Independently - prepared
check standard every 10

samples

Ending 300.0(4)

352.1

1 mid-level

± 10% of true value

9056

—

9210

Method 9056:  Not
Applicable

Method 9210: After final
sample CCV must be

analyzed

Nitrite Initial 300.0(4)

354.1

5 levels plus a blank

"r" (3) ≥ 0.995

9056 3 levels plus a blank

Continuing 300.0(4)

354.1

1 mid-level every 10
samples

± 10% of true value

9056 1 per batch of 20 samples,

 ± 10% of true value

Ending 300.0(4)

354.1

1 mid-level

± 10% of true value

9056 Not Applicable

Nitrate-Nitrite Initial 353.1

353.2

353.3

5 levels plus blank

"r" (3) ≥ 0.995

-- Not Applicable

Continuing 353.1
353.2
353.3

1 level every 10 samples

± 10% of true value

-- Not Applicable

Ending 353.1
353.2
353.3

1 mid-level
± 10% of true value

-- Not Applicable
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Odor Initial 140.1 No calibration -- Not Applicable

Continuing 140.1 Not Applicable -- Not Applicable

Ending 140.1 Not Applicable -- Not Applicable

Phosphorus
(total and

Ortho-
phosphate)

Initial 300.0(4)

365.1

365.2

365.3

365.4

Method 300.0/365.3/365.4:
3 levels plus a blank

Method 365.2:

8 levels plus a blank

-- Not Applicable

Continuing 300.0(4)

365.1
365.2
365.3
365.4

Method 300.0/365.3/365.4:
1 level every 10 samples

± 10% of true value

Method 365.2:  Blank and
2 standards with each series

of samples, ± 2% of true
value or recalibrate

-- Not Applicable

Ending 300.0(4)

365.1
365.2
365.3
365.4

Method 300.0/365.3/365.4:

± 10% of true value

Method 365.2:
Not Applicable

-- Not Applicable

pH Initial 150.1

4500-H+ B

 2 level calibration that
bracket the expected pH of
the sample (± 0.05 pH units

of true value)

9040B

9045C

2 point calibration
 (± 0.05 pH units of true

value)

Continuing 150.1

4500-H+ B

1 buffer check every 10
samples

±  5% of true value

9040B

9045C

Not Applicable

Other 150.1

4500-H+ B

Third point check 9040B

9045C

Third point check
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

pH

(continued)

Ending 150.1

4500-H+

B

1 buffer check

± 5% of true value

9040B

9045C

Not Applicable

Phenolics Initial 420.1

420.2

5 levels plus a blank

"r"(3) ≥ 0.995

9065

9066

5 levels plus a blank

“r” (3) 0.995

Continuing 420.1

420.2

1 mid-level every 10
samples

± 10% true value

9065

9066

1 mid-level

± 15% true value

Ending 420.1

420.2

1 mid-level

± 10% true value

9065

9066

1 mid-level

± 15% true value

Phosphate Initial --- Not Applicable 9056 3 levels plus a blank

Continuing --- Not Applicable 9056 1 per batch of 20 samples,

± 15% of true value

Ending --- Not Applicable 9056 Not Applicable

Reactivity Initial -- Not Applicable Chap 7 See Total Cyanide and
Sulfide

Continuing -- Not Applicable

Ending -- Not Applicable

Settleable
Solids

Initial 160.5 Not Applicable -- Not Applicable

Continuing 160.5 -- Not Applicable

Ending 160.5 -- Not Applicable

Silica,

Dissolved

Initial 370.1 Approximately 6 levels plus
blank

 "r"(3) ≥ 0.995

-- Not Applicable

Continuing 370.1 1 level

± 15% of true value

-- Not Applicable

Ending 370.1 1 level
± 15% of true value

-- Not Applicable
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Specific
Conductance

Initial 120.1 Standardize meter with
0.01 M KCl

9050A Not Applicable

Continuing 120.1 1 level every 10 samples

± 10% of true value

9050A Not Applicable

Ending 120.1 1 level

± 10% of true value

9050A Not Applicable

Sulfate Initial 300.0(4)

375.1

375.4

Method 300.0/375.1:

5 levels plus blank

"r" (3) ≥ 0.995

Method 375.4: 3 levels plus
blank

"r" (3) ≥ 0.995

9038

9056

Method 9038:  3 levels plus a
blank for every hour of

continuous sample analysis.

Method 9056:  3 levels plus a
blank

Continuing 300.0(4)

375.1
375.4

Method 300.0/375.1:
1 mid-level after every 10

samples

± 10% of true value

Method 375.4: 1 level
every 3 or 4 samples
± 10% of true value

9038
9056

Method 9038:  Independent-
prepared check standard

every 15 samples

Method 9056:  1 per batch of
20 samples, ± 10% of true

value

Ending 300.0(4)

375.1
375.4

± 10% of true value 9038
9056

Not Applicable

Sulfide Initial 376.1

376.2

Method 376.1:  This is a
titration method.

Therefore, calibrations are
not applicable.

Method 376.2:  5 levels
plus a blank “r” (3) ≥ 0.995

9030B

9034

This is a colorimetric
titration. Therefore,

calibration is not applicable.
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Sulfide

(continued)

Continuing 376.1

376.2

Method 376.1:  Not
Applicable

Method 376.2:

1 level every 10 samples

± 10% of true value

9030B

9034

This is a colorimetric
titration. Therefore,

calibration is not applicable.

Ending 376.1

376.2

Method 376.1:  Not
Applicable

Method 376.2:

± 10% of true value

9030B

9034

This is a colorimetric
titration. Therefore,

calibration is not applicable.

Sulfite Initial 377.1 This is a colorimetric
titration. Therefore,

calibration is not
applicable.

-- Not Applicable

Continuing 377.1 -- Not Applicable

Ending 377.1 -- Not Applicable

Temperature Initial 170.1 Not Applicable -- Not Applicable

Continuing 170.1 Not Applicable -- Not Applicable

Ending 170.1 Not Applicable -- Not Applicable

Total
Dissolved

Solids

Initial 160.1 This is a gravimetric
determination.  Calibrate
balance prior to analysis

-- Not Applicable

Continuing 160.1 -- Not Applicable

Ending 160.1 -- Not Applicable
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Total
Kjeldahl
Nitrogen
(TKN)

Initial 351.2
351.3

Method 351.2:
5 levels plus blank

 "r"(3) ≥ 0.995

Method 351.3:
Titrimetric:  Standardize

titrant
Colorimetric:  7 levels plus

blank

-- Not Applicable

Continuing 351.2

351.3

Method 351.2:  1 mid- level
every 10 samples

± 10% of true value

Method 351.3:

Not Applicable

-- Not Applicable

Ending 351.2

351.3

Method 351.2:

± 10% of true value

Method 351.3:

Not Applicable

-- Not Applicable

Total Organic
Carbon
(TOC)

Initial 415.1 3 levels plus blank 9060 3 levels plus blank

"r" (3) ≥ 0.995

Continuing 415.1 1 mid-level every 10
samples

± 15% of true value

9060 1 mid-level every 10 samples

± 15% of true value

Ending 415.1 ± 15% of true value 9060 ± 15% of true value
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Total Organic
Halides
(TOX)

Initial SM
5320B (4)

450.1 (4)

Method 5320B:  7 levels
plus a blank ± 10% of true

value

Method 450.1: Daily
instrument calibration
standard and blank in

duplicate ± 10% of true
value (calibration std.)

Verify with independently-
prepared check standard

9020B Daily instrument calibration
standard and blank in

duplicate ± 10% of true value
(calibration std.)

Verify with independently-
prepared check standard –

ICV ± 10%

SOP NO. CORP-WC-0001

Continuing SM
5320B (4)

450.1 (4)

± 10% of true value 9020B CCV ± 10% of true value
SOP NO. CORP-WC-0001

Ending SM
5320B (4)

450.1 (4)

± 10% of true value 9020B CCV ± 10% of true value
SOP NO. CORP-WC-0001

Total
Solids

Initial 160.3 This is a gravimetric
determination.  Calibrate

balance before use.

-- Not Applicable

Continuing 160.3 -- Not Applicable

Ending 160.3 -- Not Applicable

Total
Suspended

Solids
(Nonfilterable)

Initial 160.2 This is a gravimetric
determination.  Calibrate

balance before use.

-- Not Applicable

Continuing 160.2 -- Not Applicable

Ending 160.2 -- Not Applicable
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Turbidity Initial 180.1 Minimum of 1 level in each
instrument range

Follow manufacturer’s
instructions

-- Not Applicable

Continuing 180.1 Not Applicable -- Not Applicable

Ending 180.1 Not Applicable -- Not Applicable

Volatile
Solids

Initial 160.4 This is a gravimetric
determination.  Calibrate

balance before use.

-- Not Applicable

Continuing 160.4 -- Not Applicable

Ending 160.4 -- Not Applicable

Water
Content

Initial -- Calibrate Balance -- Calibrate Balance

Continuing -- Not Applicable -- Not Applicable

Ending -- Not Applicable -- Not Applicable

GFAA Metals
(excludes Hg)

Initial 200 series 3 levels plus blank

ICV ± 10% of true value

 "r"(3) ≥ 0.995

SOP NO. CORP-MT-0003

7000A
series

3 levels plus blank

ICV ± 10% of true value

"r" (3) ≥ 0.995

SOP NO. CORP-MT-0003

Continuing 200 series Every 10 samples
± 10% of true value

SOP NO. CORP-MT-0003

7000A
series

Every 10 samples
± 20% of true value

SOP NO. CORP-MT-0003

Ending 200 series ± 10% of true value

SOP NO. CORP-MT-0003

7000A
series

± 20% of true value

SOP NO. CORP-MT-0003

Other 200 series Annually - Instrument
detection limits

SOP NO. CORP-MT-0003

7000A Annually - Instrument
detection limits

SOP NO. CORP-MT-0003
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

ICAP
Metals

(excludes Hg)

Initial 200.7 1 level and blank
Rerun high calibration

standard: verify quantitation
at ± 5% of true value,ICV
RSD < 3% from replicate

(SOP No. CORP-MT-0001)

6010B 1 level and blank
Rerun high calibration

standard: verify quantitation
at ± 5% of true value, ICV
RSD < 5% from replicate

(SOP No. CORP-MT-0001)
Continuing 200.7 Every 10 samples

± 5% of true value
CCV RSD < 5% from

replicate (SOP No. CORP-
MT-0001)

6010B Mid-level calibration standard
Every 10 samples

± 10% of true value
CCV RSD < 5% from

replicate (SOP No. CORP-
MT-0001)

Ending 200.7 ± 5% of true value
CCV RSD < 5% from

replicate (SOP No. CORP-
MT-0001)

6010B Mid-level calibration standard
± 10% of true value

CCV RSD < 5% from
replicate (SOP No. CORP-

MT-0001)

Other 200.7 ICSA, ICSAB: Analyze at
beginning of run.  For ICSA,
AB criteria see Section 9.8,
SOP No. CORP-MT-0001.

Annually:
ICP interelement correction

factors
Instrument detection limits

6010B ICSA, ICSAB: Analyze at
beginning of run. For ICSA,
AB criteria see Section 9.8,
SOP No. CORP-MT-0001.

Annually:
ICP interelement correction

factors
Instrument detection limits

ICP/MS
Metals

Initial 200.8 1 level and blank,

ICV: ± 10% of true

6020 1 level and blank,

ICV: ± 10% of true

Continuing 200.8 Mid-level calibration
standard

Every 10 samples,
± 10% of true value

6020 Mid-level calibration standard
Every 10 samples,

± 10% of true value

Ending 200.8 Not specified 6020 Mid-level calibration
standard,

± 10% of true value

Other 200.8 Initial tuning standard
deviation ≤ 5% for five

replicates; Mass calibration
≤ 0.1 amu from true;

Resolution ≤ 0.75 amu full
width at 5% peak height;

Analyze ICSA and ICSAB at
the beginning of each run

and every 12 hours

6020 Initial tuning standard
deviation ≤ 5% for four

replicates; Mass calibration ≤
0.1 amu from true; Resolution
≤ 0.9 amu full width at 10%
peak height; Analyze ICSA
and ICSAB at the beginning

of each run and every 12
hours
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Mercury by
CVAA

Initial 245.1

245.5

5 levels plus blank

ICV ± 10% of true value
"r" (3)  ≥ 0.995

SOP NO. CORP-MT-
0005/0007

7470A

7471A

5 levels plus blank

ICV ± 10% of true value

  "r"(3)  ≥ 0.995

SOP NO. CORP-MT-
0005/0007

Continuing 245.1

245.5

Daily or every 10 samples,
whichever is more frequent

± 20% of true value

SOP NO. CORP-MT-
0005/0007

7470A

7471A

Every 10 samples

± 20% of true value

SOP NO. CORP-MT-
0005/0007

Ending 245.1

245.5

± 20% of true value

SOP NO. CORP-MT-
0005/0007

7470A

7471A

± 20% of original prepared
standard

SOP NO. CORP-MT-
0005/0007

Other 245.1

245.5

Annually: - Instrument
detection limits

7470A

7471A

Annually - Instrument
detection limits

Footnotes
(1) National Pollutant Discharge Elimination System
(2) Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,

(SW-846), Third Edition, September 1986.  Contains Final Update I (July 1992), Final Update IIA (August 1993),
Final Update II (September 1994),  Final Update IIB (January 1995), and Final Update III (December, 1996).

(3) "r" = correlation coefficient
(4) Method not listed in 40 CFR Part 136.
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TABLE 8.5-8
Summary of Organic Method Calibrations

Analytical NPDES(1) RCRA (SW846) (2)

Parameter Calibration Method Requirement Method Requirement

Aromatic
Volatiles by GC

Initial 602 Minimum of 3 levels
If % RSD < 10%, use avg
RF.  Otherwise, calibration

curve employed

8021B Minimum of 5 levels
If % RSD < 20%, use avg
RF.  Otherwise, calibration

curve employed.
SOP No. CORP-GC-0001

Continuing 602 Analyze QC check sample
and evaluate per method

requirements

8021B Mid-level calibration
standard analyzed every 10

samples.
% D ≤ 15%, gases 20% D.

Evaluate per SOP No.
CORP-GC-0001

requirements.
Ending 602 Not Applicable 8021B Mid-level calibration

standard
% D ≤ 15%.  Evaluate per
SOP No. CORP-GC-0001

requirements.
Other 602 Not Applicable 8021B Not Applicable

Acrolein
&Acrylonitrile

by GC

Initial 603 Minimum of 3 levels

If % RSD < 10%, use avg
RF.  Otherwise, calibration

curve employed

8031
(Acrylo-

nitrile
only)

Minimum of 5 levels

If % RSD < 20%, use avg
RF.  Otherwise, calibration

curve employed.

Continuing 603 Analyze QC check sample
and evaluate per method

requirements

8031
(Acrylo-

nitrile
only)

Mid-level calibration
standard analyzed every 10

samples.

Evaluate per method
requirements.8

Ending 603 Not Applicable 8031
(Acrylo-

nitrile
only)

Mid-level calibration
standard

Evaluate per method
requirements.

Other 603 Not Applicable 8031
(Acrylo-

nitrile
only)

Not Applicable
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TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Analytical NPDES(1) RCRA (SW846) (2)

Parameter Calibration Method Requirement Method Requirement

Dioxins/
Dibenzofurans

(LRMS)

Initial 613 3 levels

If % RSD <10%, use mean
RF.

Otherwise calibration curve
employed

8280A 5 levels in  triplicate

% RSD  ≤ 15%

Continuing 613 1 level each working day. %
D must be  ≤ 15%.

8280A 1 level every 12 hours after
window performance mix
Standard must have RFs
with %D  ≤ 30% from

initial

Ending 613 Not Applicable 8280A Window performance mix

Other 613 Establish Single Ion
Monitoring conditions
described in method

8280A Window mix to set
congener windows every 12

hours at beginning of
sequence.

 Isotope ratios in standard
must meet criteria in

method.

Valley between 2,3,7,8-
TCDD(3) and 1,2,3,4-TCDD

must be  ≤ 25% of the
2,3,7,8-TCDD(3) peak

height.
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TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Analytical NPDES(1) RCRA (SW846) (2)

Parameter Calibration Method Requirement Method Requirement

Dioxins/
Dibenzofurans

(HRGC/HRMS)

Initial 1613B 5 levels plus window
defining solution. %RSD
for compounds calibrated
by isotope dilution < 20%.

%RSD for compounds
calibrated by internal

standard < 35%.

8290 1 level every 12 hours after
window defining solution.
RFs with %D  ≤ 20% for
natives; %D  ≤ 30% for
labeled compounds from

initial

Continuing 1613B 1 level every 12 hours after
window defining solution.
Calculated concentrations

must be within method
acceptance criteria. (1613

Table 6)

8290 1 level:  RFs with %D  ≤
20% for natives; %D  ≤

30% for labeled compounds
from initial

Ending 1613B Not Applicable -- Not Applicable
Other 1613B Isotope ratios in calibration

standards must meet
criteria in method. Valley
between 2,3,7,8-TCDD

and all other TCDDs must
be ≤ 25% of the 2,3,7,8-

TCDD height.

8290 Isotope ratios in standard
must meet criteria in

method.  Valley between
2,3,7,8-TCDD (3) and all
other TCDDs must be  ≤

25% of the 2,3,7,8-TCDD
height

PCBs by
HRGC/HRMS

Initial 1668 5 levels plus window
defining solution. %RSD
for compounds calibrated
by isotope dilution < 20%.

%RSD for compounds
calibrated by internal

standard < 35%.

-- Not Applicable

Continuing 1668 1 level every 12 hours after
window defining solution.
Calculated concentrations

must be within method
acceptance criteria. (1668

Table 6)

-- Not Applicable

Ending 1668 Not Applicable -- Not Applicable
Other 1668 Isotope ratios in calibration

standards must meet
criteria in method.

-- Not Applicable
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TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Analytical NPDES(1) RCRA (SW846) (2)

Parameter Calibration Method Requirement Method Requirement

Herbicides by
GC

Initial 615 (9) Minimum of 3 levels
If % RSD < 10%, use avg
RF.  Otherwise, calibration

curve employed

8151A Minimum of 5 levels
If % RSD < 20%, use avg
RF.  Otherwise, calibration

curve employed.
SOP No. CORP-GC-0001

Continuing 615 (9) 1 or more calibration
standards analyzed daily

% D ± 15% of predicted
response

8151A Mid-level calibration
standard analyzed every 10
samples.  % D < 15% of

predicted response for any
analyte quantitated and

reported.
SOP No. CORP-GC-0001

Ending 615 (9) Not Applicable 8151A Mid-level calibration
standard.  % D < 15% of

predicted response for any
analyte quantitated and

reported.
SOP No. CORP-GC-0001

Other 615 (9) Not Applicable 8151A Not Applicable

Nitroaromatics
by HPLC

Initial -- Not Applicable 8330 Minimum of 5 levels.
Curve should be linear with

zero intercept.
Continuing -- Not Applicable 8330 Midpoint calibration

standard at beginning and
after the midpoint of sample

run.  %D  < 15% of
predicted response for any

analyte quantitated and
reported.
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TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Analytical NPDES(1) RCRA (SW846) (2)

Parameter Calibration Method Requirement Method Requirement

Nitroaromatics
by HPLC

(continued)

Ending -- Not Applicable 8330 Midpoint calibration
standard.  %D:  < 15% of
predicted response for any

analyte quantitated and
reported.

Other -- Not Applicable 8330 Not Applicable
Polyaromatic
Hydrocarbons

by GC or HPLC

Initial 610 Minimum of 3 levels
If % RSD < 10%, use avg
RF.  Otherwise, calibration

curve employed

8100
8310

Minimum of 5 levels
If % RSD < 20%, use avg
RF.  Otherwise, calibration

curve employed.
Continuing 610 1 or more calibration

standards analyzed daily
% D ± 15% of predicted

response

8100
8310

Mid-level calibration
standard analyzed every 10
samples.  % D < 15% of

predicted response for any
analyte quantitated and

reported.

Ending 610 Not Applicable 8100
8310

Mid-level calibration
standard.  % D ± 15% of

predicted response for any
analyte quantitated and

reported.

Other 610 Not Applicable 8100
8310

Not Applicable

Pesticides/
PCBs by GC

Initial 608 Minimum of 3 levels
If % RSD < 10%, use avg
RF.  Otherwise, calibration

curve employed

8081A
8082

Minimum of 5 levels.  If %
RSD < 20%, use avg RF.

Otherwise, calibration curve
employed.  (See SOP No.

CORP-GC-0001)
Continuing 608 1 or more calibration

standards analyzed daily

% D ± 15% of predicted
response

8081A
8082

Mid-level calibration
standard analyzed every 10
samples.  % D < 15% of

predicted response for any
analyte quantitated and
reported. (See SOP No.

CORP-GC-0001)
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TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Analytical NPDES(1) RCRA (SW846) (2)

Parameter Calibration Method Requirement Method Requirement

Pesticides/
PCBs by GC
(continued)

Ending 608 Not Applicable 8081A
8082

Mid-level calibration
standard.  % D < 15% of

predicted response for any
analyte quantitated and
reported. (See SOP No.

CORP-GC-0001)

Other 608 Not Applicable 8081A

8082
Not Applicable

Petroleum
Hydrocarbons/
Oil and Grease

Initial 413.1
413.2
418.1

Method 413.1:  This is a
gravimetric determination.
Calibrate balance before

use.
Method 413.2/418.1:

3 levels plus a blank “r” ≥
0.995

9070
9071A

This is a gravimetric
determination.  Calibrate

balance before use

Continuing 413.1
413.2
418.1

Not Applicable 9070
9071A

Not Applicable

Ending 413.1

413.2

418.1

Not Applicable 9070

9071A

Not Applicable

Initial 1664(8) Calibrate analytical balance
at 2 mg and 1000 mg

Calibration must be ± 10%
at 2 mg and ± 0.5% at 1000
mg or recalibrate balance

SOP No. CORP-WC-0003

-- --

Continuing 1664(8) Not Applicable -- --

Ending 1664(8) Not Applicable -- --

Organophos-
phorous

Pesticides by
GC

Initial -- Not Applicable 8141A Minimum of 5 levels

If % RSD < 20%, use avg
RF.  Otherwise, calibration

curve employed.
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TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Analytical NPDES(1) RCRA (SW846) (2)

Parameter Calibration Method Requirement Method Requirement

Organophos-
phorous

Pesticides by
GC

(continued)

Continuing -- Not Applicable 8141A Mid-level calibration
standard analyzed every 10

samples.

% D < 15% of predicted
response for any analyte
quantitated and reported.

Ending -- Not Applicable 8141A Mid-level calibration
standard

% D < 15% of predicted
response for any analyte
quantitated and reported.

Other -- Not Applicable 8141A Not Applicable

Purgeable
Halocarbons by

GC

Initial 601 Minimum of 3 levels

If % RSD < 10%, use avg
RF.  Otherwise, calibration

curve employed

8021B Minimum of 5 levels

If % RSD < 20%, use avg
RF.  Otherwise, calibration
curve employed. (See SOP

No. CORP-GC-0001)

Continuing 601 Analyze QC check sample
and evaluate per method

requirements

8021B Mid-level calibration
standard analyzed every 10

samples.

% D < 15%, gases 20% D

Evaluate per  SOP No.
CORP-GC-0001

requirements.

Ending 601 Not Applicable 8021B Mid-level calibration
standard

% D <15%

Evaluate per  SOP No.
CORP-GC-0001

requirements.

Other 601 Not Applicable 8021B Not Applicable
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TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Analytical NPDES(1) RCRA (SW846) (2)

Parameter Calibration Method Requirement Method Requirement

Halogenated
Volatiles by GC

Initial -- Not Applicable 8021B Minimum of 5 levels

If % RSD < 20%, use avg
RF.  Otherwise, calibration
curve employed. (See SOP

No. CORP-GC-0001)

Continuing -- Not Applicable 8021B Mid-level calibration
standard analyzed every 10

samples.

% D < 15% of predicted
response for any analyte
quantitated and reported.

(See SOP No. CORP-GC-
0001)

Ending -- Not Applicable 8021B Mid-level calibration
standard

% D < 15% of predicted
response for any analyte
quantitated and reported.

(See SOP No. CORP-GC-
0001)

Other -- Not Applicable 8021B Not Applicable

Semivolatiles Initial 625 Minimum of 3 levels,
lowest near but above MDL

If % RSD
≤ 35%, use avg RF

Otherwise calibration curve
employed.

SOP No. CORP-MS-0001

8270C Minimum of 5 levels,

% RSD for RF for CCCs(4)

< 30%

SPCCs(5):
RF > 0.050

SOP No. CORP-MS-0001
Continuing 625 1 level every 24 hours

Aceeptance criteria are
found in the  metnod and

SOP No. CORP-MS-0001

8270C Mid-level standard every 12
hours (after tuning)

%D for CCCs(4) < 20 %
between RF from standard

and avg RF from initial

SPCCs(5):
RF > 0.050

SOP No. CORP-MS-0001
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TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Analytical NPDES(1) RCRA (SW846) (2)

Parameter Calibration Method Requirement Method Requirement

Semivolatiles
(continued)

Ending 625 Not Applicable 8270C Not Applicable

Other 625 DFTPP(7) tuning every 24
hours before standard or

sample runs.
SOP No. CORP-MS-0001

8270C DFTPP(7) tuning at the
beginning of every 12 hour

shift.
SOP No. CORP-MS-0001

Volatiles Initial -- Not Applicable 8260B Minimum of 5 levels,

%RSD for RF for CCCs(4) <
30.0%

SPCCs(5):

RF ≥ 0.300 for
Chlorobenzene and 1,1,2,2-

tetrachloroethane,

Chloromethane and 1,1-
dichloroethane, and

RF > 0.100 for Bromoform
(See Table 11, SOP No.

CORP-MS-0002)
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TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Analytical NPDES(1) RCRA (SW846) (2)

Parameter Calibration Method Requirement Method Requirement

Volatiles

(continued)

Continuing -- Not Applicable 8260B Mid-level standard every 12
hours (after tuning)

%Drift for CCCs(4) < 20.0%
between RF from standard

and avg RF from initial

SPCCs(5):

RF ≥ 0.300 for
Chlorobenzene and 1,1,2,2-

tetrachloroethane,

Chloromethane and 1,1-
dichloroethane, and

RF > 0.100 for Bromoform

SOP No. CORP-MS-0002

Ending -- Not Applicable 8260B Not Applicable

Other -- Not Applicable 8260B BFB(6)tuning at the
beginning of every 12 hour

shift.

SOP No. CORP-MS-0002

Footnotes

(1) National Pollutant Discharge Elimination System
(2) Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,

(SW-846), Third Edition, September 1986.  Contains Final Update I (July 1992), Final Update IIA (August 1993),
Final Update II (September 1994),  Final Update IIB (January 1995), and Final Update III (December 1996).

(3) TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin
(4) CCC - Continuing Calibration Compounds
(5) SPCC - System Performance Check Compound
(6) BFB - Bromofluorobenzene
(7) DFTPP - Decafluorotriphenylphosphine
(8) Method 1664 is a proposed only method and has not been promulgated by the EPA.
(9) Method not listed in 40 CFR Part 136.
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TABLE 8.5-9
Summary of USEPA Contract Laboratory Program Statement of Work

Method Calibrations

Analytical
Parameter Calibration Method Requirement

Cyanide, Total Initial ILM03.0

ILMO4.0

Minimum 5 levels plus blank

 "r" ≥ 0.995

Continuing ILM03.0

ILMO4.0

 1 mid-level every 10 samples

± 15 % of true value

Ending ILM03.0

ILMO4.0

± 15 % of true value

Other ILM03.0

ILMO4.0

Not Applicable

ICAP (excludes
mercury)

Initial ILM03.0

ILMO4.0

1 level and blank

ICV: ± 10% of true

Continuing ILM03.0

ILMO4.0

Mid-level calibration standard

Every 10 samples

± 10% of true value

Ending ILM03.0

ILMO4.0

Mid-level calibration standard

± 10% of true value

Other ILM03.0

ILMO4.0

ILMO3.0:  ICSA, ICSAB: Analyze at beginning and end or every
8 hours whichever is more frequent

ILMO3.0:  CRI:  Beginning and end of each run, and every 8
hours for all analytes at 2x CRDL or 2x IDL whichever is greater,

except for Al, Ba, Ca, Fe, Mg, Na, K

ILMO4.0:  ICSA, ICSAB: Analyze at beginning and end of run,
but not before ICV.  Must be analyzed every 20 analytical

samples per ICP run.
ILMO4.0:  CRI:  Beginning and end of each run and every 20

analytical samples per ICP run.  CRI must be immediately
followed by ICS analysis.

Quarterly:
Instrument detection limits
Linear Range Verification

Annually:
ICP interelement correction factors
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TABLE 8.5-9
Summary of USEPA Contract Laboratory Program Statement of Work

Method Calibrations
(Continued)

Analytical
Parameter Calibration Method Requirement

GFAA (excludes
Hg)

Initial ILM03.0

ILMO4.0

Minimum 3 levels plus blank

ICV: ± 10%

Continuing ILM03.0

ILMO4.0

Every 10 samples

± 10% of true value

Ending ILM03.0

ILMO4.0

± 10% of true value

Other ILM03.0

ILMO4.0

CRA:  Beginning of every analytical run (no acceptance criteria)

Quarterly - Instrument detection limits

Mercury (CVAA) Initial ILM03.0

ILMO4.0

Minimum 3 levels plus blank

"r" (4) ≥ 0.995

ICV: ± 20%

Continuing ILM03.0

ILMO4.0

Every 10 samples

± 20% of true value

Ending ILM03.0

ILMO4.0

± 20% of true value

Other ILM03.0

ILMO4.0

Quarterly - Instrument detection limits

ILMO3.0:  CRA not required.
ILMO4.0:  CRA:  Beginning of every analytical run (no

acceptance criteria)

Pesticides/PCBs Initial OLM03.1 3 levels for single component analytes, 1 level for
multicomponent analytes

RSD must be ≤ 20% except α-BHC and δ-BHC at 25% (allow up
to 2 target analytes to be 20%  ≤ 30%)

Continuing OLM03.1 Instrument Blank and midpoint calibration or PEM every 12
hours

% D: ± 25% of predicted response
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TABLE 8.5-9
Summary of USEPA Contract Laboratory Program Statement of Work

Method Calibrations
(Continued)

Analytical
Parameter Calibration Method Requirement

Pesticides/PCBs Ending OLM03.1 Instrument Blank and midpoint calibration or PEM

(continued) Other OLM03.1 Resolution Check Mixture ≥ 60%

PEM: ≥ 90%

DDT, Endrin breakdown must each be ≤ 20% (≤ 30% combined)

Initial OLM01.8 3 levels for single component analytes, 1 level for
multicomponent analytes

RSD must be ≤20% for each single component target compounds
(up to two single components target compounds per column may

be > 20.0% but those compounds must have an RSD ≤30.0%.

Continuing OLM01.8 Instrument Blank and mid-point calibration standard or PEM
every 12 hours

Must meet resolution, retention time window, and RPD
requirements in method

Ending OLM01.8 Instrument Blank and mid-point calibration standard or PEM

Must meet resolution retention time window, and RPD
requirements in method

PCDD, PCDF Initial DFLM01.1 Minimum 5 levels

Resolution: 13C12-2378-TCDD and 13C12-1234-TCDD < 25%

123478-HxCDD and 123678-HxCDD ≤ 50%

%RSD unlabeled PCDDs/PCDFs and internal standards ≤ 15%

Continuing DFLM01.1 Analyze CC3 or CPS solution every 12 hours

Must meet ion abundance, S/N, and %D criteria in method

Ending DFLM01.1 Analyze CC1 solution at end of 12 hour period

Must meet ion abundance and S/N criteria in method

Other DFLM01.1 Window Defining Mix:  verify switching times
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TABLE 8.5-9
Summary of USEPA Contract Laboratory Program Statement of Work

Method Calibrations
(Continued)

Analytical
Parameter Calibration Method Requirement

Semivolatiles by
GC/MS

Initial OLM03.1 5 levels

RRF and RSD must meet method criteria

Continuing OLM03.1 Mid-level every 12 hours after tuning check

%D and RRF must meet minimum criteria

Ending OLM03.1 Not Applicable

Other OLM03.1 DFTPP tuning at the beginning of every 12 hour shift

Initial OLM01.8 5 levels

RRF and RSD must meet method criteria

Continuing OLM01.8 1 level every 12 hours

%D and RRF must meet minimum method criteria

Ending OLM01.8 Not Applicable

Volatiles by
GC/MS

Initial OLM03.1 5 levels

RRF and RSD must meet method criteria

Continuing OLM03.1 Mid-level every 12 hours after tuning check

%D and RRF must meet minimum criteria

Ending OLM03.1 Not Applicable

Other OLM03.1 BFB tuning at the beginning of every 12 hour shift

Initial OLM01.8 5 levels

RRF and RSD must meet method criteria

Continuing OLM01.8 1 level every 12 hours

%D and RRF must meet minimum method criteria

Ending OLM01.8 Not Applicable

Other OLM01.8 BFB tuning at the beginning of every 12 hour shift
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TABLE 8.6-1
   Precision and Accuracy Measurements

Measurement Definition

Accuracy The degree of agreement of a measurement with an accepted reference or true value. The
only true or known values in the laboratory are spiked samples.

Expressed as laboratory control sample (LCS) percent recovery ( % R):

LCS % Re ery =
X

t
x 100cov

where:  X  =  observed concentration
              t  =  concentration of spike added

Expressed as matrix spike/matrix spike duplicate (MS/MSD) sample percent recovery (%
R):

MS MSD % Re ery =
X X

t
x 100

s
/ cov

−

where:     Xs   =  observed concentration in spiked sample

                X   =  observed concentration in unspiked sample

                t    =  concentration of spike added

Precision The measure of analytical reproducibility of two values.  Expressed as the relative percent
difference (RPD) of two values.

RPD =  
|X - X |

X + X
2

 x 1001 2

1 2























where:    X1  =  first observed concentration
               X2  =  second observed concentration
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TABLE 8.6-1
   Precision and Accuracy Measurements

(Continued)

Measurement Definition

Arithmetic mean The average of a set of values.

x =  
x

n
i=1

n

i∑

where: x  =  the mean
             xi   =  the ith data value
              n   =  number of data values

Standard Deviation A measure of the random (probable) error associated with a single measurement within a
data set.

s =

( xx

n
i=1

n 2

i∑ −

−

)

1

where:  s   =  sample standard deviation
            x  =  the mean
             xi  =  the ith data value
              n  =  number of data values

Quality Control Chart A graphical representation of analytical accuracy.  Displays the arithmetic mean of a data
set, the upper and lower warning limits and the upper and lower control limits.

ACCURACY

Upper Control Limit
 (UCL)

UCL = x + 3s

Upper Warning Limit
(UWL)

UWL = x + 2s

Lower Warning Limit
(LWL)

LWL =  x - 2s

Lower Control Limit
 (LCL)

LCL =  x - 3s

PRECISION

RPD Zero to (mean RPD + 3s)
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TABLE 8.11-1
Instrument Maintenance Schedule

Ion Chromatograph(1)

As Needed Daily Weekly Monthly Semi-annually
Clean micromembrane
suppressor when
decreases in sensitivity
are observed.

Check
plumbing/leaks.

Check pump heads
for leaks.

Check all air and
liquid lines for
discoloration and
crimping, if indicated.

Lubricate left
hand piston.

Check fuses when
power problems occur.

Check gases. Check filter (inlet) Check/change bed
supports guard and
analytical columns, if
indicated.

Clean
conductivity cell.

Reactivate or change
column when peak
shape and resolution
deteriorate or when
retention time
shortening indicates that
exchange sites have
become deactivated.

Check pump
pressure.

Check
conductivity cell
for calibration.

De-gas pump head
when flow is erratic.

Check conductivity
meter.

TABLE 8.11-2
Instrument Maintenance Schedule

LACHAT Auto Analyzer(1)

As Needed Daily Monthly Semi-annually Annually
Prepare fresh reagents. Check detector.

Clean detector cell
and make sure there
are no trapped
bubbles in detector
cell.
Check Valves
Check Reference
source

Replace tubing. Lubricate pump roller. Clean pump
rollers with steel
wool and
lubricate.

Check peristaltic
tubing.
Check sampler
Check auto diluter

Clean pump,
diluter, and XYZ
Sampler.

Clean sample probe
shaft.
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TABLE 8.11-3
Instrument Maintenance Schedule
Total Organic Halide Analyzer(1)

Daily As Needed
Check electrodes for damage, polish the electrodes. Examine and clean or replace pyrolysis tube.
Replace dehydrating fluid and electrolyte fluid. Clean titration cell.
Clean quartz boat. Observe gas flow.
Observe check valves during use for backfeed. Replace reference electrode fluid.
At end of each day of use, wash out absorption module,
empty electrolyte and fill cell with DI water.
Empty dehydrator tube

Change quartz wool.

Perform cell performance check. Replace o-rings and seals.

TABLE 8.11-4
Instrument Maintenance Schedule

High Pressure Liquid Chromatograph(1)

Daily As Needed
Check level of solution in reservoirs.  If adding, verify
that solvent is from the same source.  If changing, rinse
gas and delivery lines to prevent contamination of the
new solvent.

Replace columns when peak shape and resolution
indicate that chromatographic performance of column is
below method requirements.

Check gas supply. Oil autosampler slides when sample does not advance.
Flush with an appropriate solvent to remove all
bubbles.

Rinse flow cell with 1N nitric acid if sensitivity low.

Pre-filter all samples. Change pump seals when flow becomes inconsistent.
Repack front end of column
Backflush column.
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TABLE 8.11-5
Instrument Maintenance Schedule

Flame Atomic Absorption Spectroscopy(1)

Daily Monthly As Needed
Verify proper safety precautions
are working.

Clean all filters and fans. Check drain receptacle.

Verify gas box operates properly
and safely.

Change capillary tubing Check background corrector for
alignment.

Verify sensitivity using elements
in UV/VIS spectrum.

Clean optical windows Clean burner head.

Clean nebulizer.
Clean spray chamber.
Check sample introduction O-rings.

TABLE 8.11-6
Instrument Maintenance Schedule

Inductively Coupled Argon Plasma/Mass Spectrometry (ICAP/MS)(1)

Daily Weekly Monthly Quarterly Annually As Needed
Check sample
waste container
level.

Check peristaltic pump:
proper roller pressure,
sample introduction
tubing, correct pump
rotation, condition of
drain tubing.

Clean all
filters and
fans.

Replace oil
in roughing
pumps.

Replace oil
in turbo-
molecular
pump.

Check electronic
settings for
optimum
sensitivity:
resolution, mass
calibration, ion
optics, CEM,
deflector voltage.

Check quartz
torch condition.

Check condition of
sampler and skimmer
cones.

Check
recirculator
water level.

Measure quartz
torch for proper
alignment.

Check and drain oil
mist eliminator on
roughing pumps.

  Clean spray
chamber and
nebulizer.
Check oil level
of roughing
pumps.
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TABLE 8.11-7
Instrument Maintenance Schedule

ICP(1)

Daily Monthly or As Needed Semi-annually Annually
Check gases
Check that argon tank
pressure is 50-60 psi
and that a spare tank is
available.

Check aspiration tubing

Clean plasma torch
assembly to remove
accumulated deposits.

Change vacuum pump
oil.

Notify manufacturer service
engineer for scheduled
preventive maintenance service.

Check vacuum pump
gage. (<10 millitorr)

Clean nebulizer and
drain chamber; keep free
flowing to maintain
optimum performance.

Replace coolant water
filter.  (may require
more or less frequently
depending on the
quality of water)

Check that cooling
water supply system is
full and drain bottle is
not full.  Also that drain
tubing is clear, tight
fitting and has few
bends.

Clean filters on back of
power unit to remove
dust.

Check that nebulizer is
not clogged.

Replace when needed:
peristaltic pump tubing
sample capillary tubing
autosampler sipper probe

Check that capillary
tubing is clean and in
good condition.

Check yttrium position.

Check O-rings

Clean/lubricate pump
rollers.

Check that peristaltic
pump windings are
secure.
Check that high voltage
switch is on.
Check that exhaust
screens are clean.
Check that torch,
glassware, aerosol
injector tube, bonnet are
clean.
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TABLE 8.11-8
Instrument Maintenance Schedule

Graphite Furnace Atomic Absorption(1)

Daily Weekly Monthly Semi-annually Annually
Check gas lines and gas
supply.

Clean optical
windows.

Check coolant level in
cooling unit.  Add
coolant if error
message appears.

Change graphite
contacts

Notify
manufacturer
service engineer
to clean optics.

Clean contact cylinders. Check optics
Check tubes and
platform; replace if
corroded, faking, or if
low absorbance results.

Check autosampler
tubing and alignment.

Flush autosampler
tubing
PE4100ZL: clean fume
extraction tip, replace
fume extraction filter
and H2O trap.
As needed, trim
sampling capillary.
Check drain lines and
waste containers; empty
as needed.
Check acid rinse
containers; fill as
needed.

TABLE 8.11-9
Instrument Maintenance Schedule

Cold Vapor Atomic Absorption (Leeman PS 200) (1)

Daily As Needed Annually
Change drying tube Change pump tubing Change Hg lamp.
Check pump tubing/drain tubing Check/change Hg lamp
Check gas pressure Clean optical cell
Check aperture reading Lubricate pump
Check tubing
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TABLE 8.11-10
Instrument Maintenance Schedule

Cold Vapor Atomic Absorption (PE 5000) (1)

Daily As Needed Monthly
Clean aspirator by flushing with DI water. Change source lamp Clean cell in aqua regia.
Check tubing and replace if needed. Clean aspirator in aqua regia.

Change silica gel in drying tube. Clean windows with methanol.
Check argon gas supply.
Adjust lamp.
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TABLE 8.11-11
Instrument Maintenance Schedule

Gas Chromatograph(1)

Daily As Needed Quarterly/Semi-
annually/Annually

Check for sufficient supply of
carrier and detector gases.  Check
for correct column flow and/or inlet
pressures.

Replace front portion of column packing
or break off front portion of capillary
columns.  Replace column if this fails to
restore column performance or when
column performance (e.g. peak tailing,
poor resolution, high backgrounds, etc.)
indicates it is required.

Quarterly ELCD:  change-roughing
resin, clean cell assembly.

Quarterly FID:  clean detector

Check temperatures of injectors
and detectors.  Verify temperature
programs.

Change glass wool plug in injection port
and/or replace injection port liner when
front portion of column packing is
changed or front portion of capillary
column is removed.

Semi-annually ECD:  perform wipe
test.

Check inlets, septa.  Replace
septum

Clean injector port

Annually ELCD:  change finishing
resin, clean solvent filter.

Annually FID:  Replace flame tip

ECD: detector cleaning and re-
foiling, every five years or whenever
loss of sensitivity, or erratic
response or failing resolution is
observed.

Check baseline level. Perform gas purity check (if high
baseline indicates that impure carrier gas
may be in use).

Check reactor temperature of
electrolytic conductivity detector.

Replace or repair flow controller if
constant gas flow cannot be maintained.
Replace fuse.

Inspect chromatogram to verify
symmetrical peak shape and
adequate resolution between
closely eluting peaks.

Reactivate external carrier gas dryers.

Clip column leader
Detectors:  clean when baseline indicates
contamination or when response is low.
FID:  clean/replace jet, replace ignitor.
NPD:  clean/replace collector assembly.
PID:  clean lamp window monthly or
replace as needed, replace seals.
ELCD:  check solvent flow weekly,
change reaction tube, replace solvent,
change reaction gas, clean/replace
Teflon transfer line.
ECD:  follow manufacturers suggested
maintenance schedule
Reactivate flow controller filter dryers
when presence of moisture is suspected.
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TABLE 8.11-11
Maintenance Schedule
Gas Chromatograph(1)

(Continued)

Daily As Needed Quarterly/Semi-annually/Annually
GC (continued) HP 7673 Autosampler:  replace

syringe, fill wash bottle, dispose
of waste bottle contents.
Purge & trap devices:  periodic
leak checks quarterly,
replace/condition traps (when
poor response or disappearance of
reactive or poorly trapped
compounds), clean sample lines,
valves (if they become
contaminated), clean glassware.
Clean sparger weekly.  Check
purge flow monthly.  Bake trap as
needed to correct for high
background.   Change trap
annually, or as needed whenever
loss of sensitivity, or erratic
response or failing resolution is
observed.
Purge & trap autosamplers:  leak
check system, clean sample lines,
valves.  PTA-30 autosampler also
requires cleaning the syringes,
frits, valves, and probe needles,
adjustment of micro switches,
replacement of Teflon valve,
and lubrication of components.
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TABLE 8.11-12
Instrument Maintenance Schedule

Mass Spectrometer(1)

Daily Weekly As Needed(2) Quarterly Semi-Annually Annually
Check for
sufficient gas
supply.  Check for
correct column
flow and/or inlet
pressure.

Check mass
calibration
(PFTBA or
FC-43)

Check level of oil
in mechanical
pumps and
diffusion pump if
vacuum  is
insufficient.  Add
oil if needed
between service
contract
maintenance.

Check ion source
and analyzer
(clean, replace
parts as needed)

Replace the
exhaust filters on
the mechanical
rough pump
every 1-2 years.

Check
temperatures of
injector, detector.
Verify
temperature
programs.

Replace electron
multiplier when the
tuning voltage
approaches the
maximum and/or
when sensitivity
falls below
required levels.

Check vacuum,
relays, gas
pressures and
flows

Clean rods

Check inlets,
septa.

Clean Source,
including all
ceramics and lenses
- the source
cleaning is
indicated by a
variety of
symptoms
including inability
of the analyst to
tune the instrument
to specifications,
poor response, and
high background
contamination.

Change oil in the
mechanical rough
pump.
Relubricate the
turbomolecular
pump-bearing
wick.

Check baseline
level.

Repair/replace jet
separator.

Check values of
lens voltages,
electron
multiplier, and
relative abundance
and mass
assignments of the
calibration
compounds.

Replace filaments
when both
filaments burn out
or performance
indicates need for
replacement.
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TABLE 8.11-13
Instrument Maintenance Schedule

TRAACS 800 Auto Analyzer (1)

As Needed Daily Monthly Semi-annually Annually
Replaces air filter when
progressive loss of air
pressure is observed.

Check air pressure
gauge (22 ± 2 psi)

Change all pump
tubes (or after 200
hours of pumping
time)

(or after 1000
hours of
pumping time)

Lightly lubricate
the Linear Sample
Rails (use semi-
fluid lubricant)

Replace air valve tubing
when occlusion in tubing
is observed

Use recommended
washout procedure
(at end of analysis
operations)

Clean sample probe
shaft

Replace pump
platens

Replace
colorimeter lamp
(or after 2500 hours
of use)

TABLE 8.11-14
Instrument Maintenance Schedule

Sonicator (1)

Daily As Needed
Daily when used:
Inspect probe tips for inconsistencies (etching/pitting).

Replace probe tip.

Disassemble and clean sonicator probe tips.
Tune sonicator assembly.

TABLE 8.11-15
Instrument Maintenance Schedule
Analytical/Top Loading Balances(1)

 Daily Annually
Check using Class S-verified  weights once daily or
before use
Clean pan and weighing compartment

Manufacturer cleaning and calibration.

TABLE 8.11-16
Instrument Maintenance Schedule
Refrigerators/Walk-in Coolers(1)

Daily As Needed
Temperatures checked and logged. Refrigerant system and electronics serviced.
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TABLE 8.11-17
Instrument Maintenance Schedule

Ovens(1)

Daily As Needed
Temperatures checked and logged. Electronics serviced.

TABLE 8.11-18
Instrument Maintenance Schedule

Specific Digital Ion Analyzer(1)

Daily As Needed
Daily when used:
Calibrate with check standards.
Inspect electrode daily, clean as needed.
Inspect electrode proper levels of filling solutions daily,
fill as needed.
Clean probe, each use.

Electronics serviced.

TABLE 8.11-19
Instrument Maintenance Schedule

Turbidimeter(1)

Daily Monthly As Needed
Daily when used:
Adjust linearity on varying levels of NTU
standards.  Standardize with NTU
standards.
Inspect cells.

Clean instrument housing Electronics serviced.

TABLE 8.11-20
Instrument Maintenance Schedule

Dissolved Oxygen Meter(1)

Daily As Needed
Daily when used:
Calibrate with check standards.
Check probe membrane for deterioration
Clean and replace membrane with HCl solution.

Electronics serviced.
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TABLE 8.11-21
Instrument Maintenance Schedule

Conductance Meter(1)

Daily As Needed
Daily when used:

Check probe and cables.
Standardize with KCl.
Inspect conductivity cell

Electronics serviced.

TABLE 8.11-22
Instrument Maintenance Schedule

Chemical Oxygen Demand (COD) Reactor(1)

Daily As Needed
Daily when used:
Calibrate with check standards.

Electronics serviced.

TABLE 8.11-23
Instrument Maintenance Schedule

Spectrophotometer(1)

As Needed  Daily Monthly Annually

Dust the lamp and front of the
front lens.

Check the zero %A
adjustment.

Clean windows Check instrument
manual.

Clean sample
compartment

Perform wavelength
calibration.

Clean cuvettes Replace lamp
annually or when
erratic response is
observed.

Clean and align
optics.
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TABLE 8.11-24
Instrument Maintenance Schedule

pH Meter(1)

As Needed Daily

Clean electrode. Inspect electrode.  Verify electrodes are properly
connected and filled.

Refill reference electrode. Inspect electrode proper levels of filling solutions.
Make sure electrode is stored in buffer.

TABLE 8.11-25
Instrument Maintenance Schedule

Fourier Transform Infrared Spectrometry (FTIR)(1)

Check desiccant every 3 months.

Check KBr window every 3 months.
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TABLE 8.11-26
Instrument Maintenance Schedule
Radiological Analysis Equipment(1)

Instrument Items Checked/Service Minimum Frequency
Alpha Proportional Check gas flow Daily

Clean sample tray Weekly

Check bubbler oil level Monthly

Beta Proportional Check gas flow Daily

Clean sample holders Weekly

Liquid Scintillation Clean sample changer Weekly

Check condensate trays Weekly

Check air filters Monthly

Quad aß Proportional Check gas flow Daily

Clean sample holders Weekly

Gamma Spectroscopy Check LN2 level Bi-weekly

Replace plastic liner Weekly

Alpha Spectroscopy Clean sample holder As needed

Change vacuum pump oil Every six months

LIPA Clean sample changer Weekly

Check laser dye performance Weekly

Benzene Synthesizer Check gas tubes Weekly

Clean instrument Monthly

Electrolytic Enrichment Check electrical leads Monthly

Clean system Monthly

Fluorometer Clean sample holder Weekly
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TABLE 8.11-27
Instrument Maintenance Schedule

Total Organic Carbon Analyzer (OI 7000)

Daily As Needed Weekly Monthly Semi-
Annually

Check:

Oxygen supply

Persulfate supply

Acid supply

Carrier gas flow rate (~ 150
cc/min)

IR millivolts for stability
(after 30 min. warm-up)

Reagent reservoirs

Check injection
port septum after
50-200 runs.

Tube end-fitting
connections after
100 hours or use.

Indicating drying
tube.

NDIR zero, after
100 hours of use.

Sample pump,
after 2000 hours
for use.

Digestion
vessel/condensat
ion chamber,
after 2000 hours
of use.

Permeation tube,
after 2000 hours
of use.

NDIR cell, after
2000 hours of
use.

Check liquid-flow-
rate-pump-tubing
conditions on
autosampler

Check injection port
septum

Clean digestion vessel

Clean condenser column

Do the leak test

Change pump
tubing

Footnotes to Preventive Maintenance Tables
(1)        Refer to manufacturer’s instructions for each instrument to identify and perform maintenance operations.
(2)        Also see Table 8.11-11 for applicable “As Needed” GC maintenance.

UNCONTROLLED COPY 297UNCONTROLLED COPY



Quanterra QAMP
Table Section
Date Initiated:  March 20, 1995
Revision No.:  3
Date Revised:  November 2, 1998
Page 190 of 192

TABLE 8.11-28
Instrument Maintenance Schedule

APCI/ESI LC/MS/MS

Daily As Needed Semi-annually Annually
Check helium sparge
supply for adequate
pressure

Oil autosampler when it is
noisy or picking up the
tray

Replace rough-pump oil Replace turbo-pump oil

Check solvent reservoirs
for sufficient level of
solvent

Change pump seals Vacuum system
components including fans
and fan covers

Verify that pump is
primed, operating pulse
free

Change filters in
autosampler

Check needle wash
reservoir for sufficient
solvent

Replace column if
excessive pressure or poor
performance

Verify capillary heater
temperature

Rinse capillary with
MeOH

Verify vaporizer heater
temperature

Clear capillary if clogged

Verify manifold heater
temperature

Rinse and clean corona
needle

Verify manifold pressure
(~5 x 10-6)

Replace sample inlet tube
in APCI
(10.1 cm)

Verify fore-pump pressure
(~30 to 200mtorr)

Replace fused silica tube
in ESI interface

Verify rough pump and
turbo-pump oil levels

Clean lenses

Verify nitrogen pressure
for auxiliary and sheath
gasses

Clean skimmer

Verify that corona and
multiplier are functioning
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TABLE 8.11-29
Instrument Maintenance Schedule

Digestion Block

Annually
Check temperature with NIST thermometer

TABLE 8.11-30
Instrument Maintenance Schedule

Flash Point Tester

Daily As Needed
Check tubing.
Clean sample cup each use.

Check thermometer against NIST
thermometer, when used.

Check gas.
Clean flash assembly
Check stirrer
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Appendix A

Quanterra

Quality Assurance Management Plan

Corporate Key Personnel List
and

Quanterra Operations
Organizational Chart
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�Quanterra

Corporate Key Personnel List

Associate Name Title Degree
Years of

Experience
Gerhard F. König President and CEO MBA 33
Enos Tracey Chief Financial Officer BS, Accounting

MBA, Accountancy
14

Elizabeth Counts Human Resources Manager MS, Human
Resources

9

Mark Matthews Chief Operating Officer BA, Accounting 19
Chris M. Lee Vice President Operations

Services
Business/Biology 14

Donnie Heinrich Senior Vice President of Sales BS, Chemistry 23
Brad S. Figley Senior Vice President Legal and

Strategy
JD in Law 17

Bill Henning Director of Information
Technology

BA, Sociology
MBA, Quantitative

Studies

15

Jack Hall Corporate Director of Quality
Assurance

BS, Chemistry 34

 Don Dihel Corporate Director of
Environmental Health and Safety

 BA, Chemistry 24

Richard Burrows Technology/Principal Scientist BS, Chemistry
Ph.D., Analytical

Chemistry

13
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as of 10/1/98
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APPENDIX B

ADDRESSES OF Quanterra
�LOCATIONS

LABORATORIES

Alaska
5YERXIVVE

5761 Silverado Way
Suite N
Anchorage, Alaska  99518
Voice: (907) 563-4800
Fax: (907) 563-4815

California
5YERXIVVE

18501 East Gale Avenue
Suite 130
City of Industry, California  91748
Voice: (818) 965-1006
Fax: (818) 965-1003

5YERXIVVE

1721 South Grand Avenue
Santa Ana, California  92705
Voice: (714) 258-8610
Fax: (714) 258-0921

5YERXIVVE

880 Riverside Parkway
West Sacramento, California  95605
Voice: (916) 373-5600
Fax: (916) 372-1059

Colorado
5YERXIVVE

4955 Yarrow Street
Arvada, Colorado  80002
Voice: (303) 421-6611
Fax: (303) 431-7171

Florida
5YERXIVVE

5910 H Breckenridge Parkway
Tampa, Florida  33610
Voice: (813) 621-0784
Fax: (813) 623-6021

Missouri
5YERXIVVE

13715 Rider Trail North
Earth City, Missouri  63045
Voice: (314) 298-8566
Fax: (314) 298-8757

Ohio
5YERXIVVE

4101 Shuffel Drive, N.W.
North Canton, Ohio  44720
Voice: (216) 497-9396
Fax: (216) 497-0772

Pennsylvania
5YERXIVVE

450 William Pitt Way, Building 6
Pittsburgh, Pennsylvania 15238
Voice: (412) 826-5477
Fax: (412) 826-5571

Philadelphia Service Center
301 Chelsea Park Way
Boothwyn, PA  19061
Voice: (610) 485-7312
Fax: (610) 485-7314
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LABORATORIES (Continued)

Tennessee
5YERXIVVE

5815 Middlebrook Pike
Knoxville, Tennessee  37921
Voice: (423) 588-6401
Fax: (423) 584-4315

Texas
5YERXIVVE

5307 Industrial Oaks Boulevard
Suite 160
Austin, Texas  78735
Voice: (512) 892-6684
Fax: (512) 892-6652

Washington
5YERXIVVE

2800 George Washington Way
Richland, Washington  99352
Voice: (509) 375-3131
Fax: (509) 375-5590

ANALYTICAL CONSULTING
SERVICES

Tennessee
5YERXIVVE

5815 Middlebrook Pike
Knoxville, Tennessee  37921
Voice: (423) 588-6401
Fax: (423) 212-3085

CORPORATE HEADQUARTERS

5YERXIVVE

One DTC
5251 DTC Parkway
Suite 415
Englewood, Colorado  80111
Voice: (303) 796-2222
Fax: (303) 796-2002
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Appendix C

Quanterra

Quality Assurance Management Plan

Facility-Specific
Appendix
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List of Laboratory Locations

This appendix contains facility-specific, quality-related information and requirements for

Quanterra�laboratories.  These laboratories are located in the following cities:

• Anchorage, Alaska

• Austin, Texas

• City of Industry, California

• Denver, Colorado

• Knoxville, Tennessee

• North Canton, Ohio

• Pittsburgh, Pennsylvania

• Richland, Washington

• Sacramento, California

• Santa Ana, California

• St. Louis, Missouri

• Tampa, Florida

Each laboratory section in this appendix contains information specific to that laboratory only and

contains the following basic outline:

Section Contents

0 Table of Contents

1 Organizational Chart

2 Instrument List

3 Standard Operating Procedures List

4 Analytical Methods

5 MDLs, RLs, and CRDLs

6 Performance Evaluation Studies

7 Additional Operation-Specific Information
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Index (continued)

Page/Location

Accuracy (See Precision and Accuracy Measurements)

Anomaly (See Nonconformance)

Assessment (Quality)..................................................................................................................................67, 88

Audit (See Audit)

Data Accuracy (See Precision and Accuracy Measurements)

Data Completeness ...............................................................................................................................45

Data Precision (See Precision and Accuracy Measurements)

Data Quality Objectives........................................................................................................................44

Management Review of the QMS........................................................................................................85

Quality Reports to Management...........................................................................................................84

Audit (Quality Assurance) ..............................................................................................................................80

Data Audit .............................................................................................................................................83

Findings.................................................................................................................................................82

Areas Needing Improvement................................................................................................................82

Performance Audit................................................................................................................................81

Report....................................................................................................................................................84

Spot Assessment ...................................................................................................................................83

Systems Audit (Internal).......................................................................................................................81

Systems Audit (External) .....................................................................................................................83

Benchmarking...................................................................................................................................................88

Calibration
Contract Laboratory Program (CLP) Method Calibrations

Cyanide, Total ..........................................................................................................Table 8.5-9

GFAA .......................................................................................................................Table 8.5-9

ICAP .........................................................................................................................Table 8.5-9

Mercury (CVAA).....................................................................................................Table 8.5-9

PCDD/PCDF............................................................................................................Table 8.5-9

Pesticides/PCBs........................................................................................................Table 8.5-9

Semivolatiles ............................................................................................................Table 8.5-9

Volatiles....................................................................................................................Table 8.5-9
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Index (continued)

Page/Location

Calibration (continued)
Criteria ................................................................................................. 63-64, Tables 8.5-7, 8.5-8, 8.5-9

Failure ...................................................................................................................................................66

Inorganic Method Calibrations

Acidity ......................................................................................................................Table 8.5-7

Alkalinity..................................................................................................................Table 8.5-7

 Ammonia ..................................................................................................................Table 8.5-7

Biochemical Oxygen Demand (BOD).....................................................................Table 8.5-7

Bromide ....................................................................................................................Table 8.5-7

Chemical Oxygen Demand (COD)..........................................................................Table 8.5-7

Chloride ....................................................................................................................Table 8.5-7

Chlorine, Residual....................................................................................................Table 8.5-7

Chromium (Hexavalent) Cr+6...................................................................................Table 8.5-7

Color .........................................................................................................................T able 8.5-7

Conductivity .............................................................................................................Table 8.5-7

Cyanide (Amenable) ................................................................................................Table 8.5-7

Cyanide (Total) ........................................................................................................Table 8.5-7

Flashpoint .................................................................................................................Table 8.5-7

Fluoride ....................................................................................................................Table 8.5-7

Hardness ...................................................................................................................Table 8.5-7

Iodide........................................................................................................................Table 8.5-7

Iron, Phenanthroline Method ...................................................................................Table 8.5-7

Methylene Blue Active Substances (MBAS)..........................................................Table 8.5-7

Metals .......................................................................................................................Table 8.5-7

Graphite Furnace AA .................................................................................Table 8.5-7

ICAP ...........................................................................................................Table 8.5-7

ICP/MS .......................................................................................................Table 8.5-7

Mercury (CVAA) .......................................................................................Table 8.5-7

Nitrate .......................................................................................................................Table 8.5-7

Nitrite........................................................................................................................Table 8.5-7

Nitrate-Nitrite ...........................................................................................................Table 8.5-7

Odor..........................................................................................................................Table 8.5-7

pH .............................................................................................................................Table 8.5-7

Phenolics ..................................................................................................................Table 8.5-7
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Index (continued)

Page/Location

Calibration (continued)
Phosphate..................................................................................................................Table 8.5-7

Phosphorous (Total and Orthophosphate)...............................................................Table 8.5-7

Reactivity..................................................................................................................Table 8.5-6

Reactivity..................................................................................................................Table 8.5-7

Settleable Solids .......................................................................................................Table 8.5-7

Silica, Dissolved.......................................................................................................Table 8.5-7

Specific Conductance...............................................................................................Table 8.5-7

Sulfate.......................................................................................................................Table 8.5-7

Sulfide.......................................................................................................................Table 8.5-7

Sulfite .......................................................................................................................Table 8.5-7

Temperature .............................................................................................................Table 8.5-7

Total Dissolved Solids .............................................................................................Table 8.5-7

Total Kjeldahl Nitrogen (TKN)...............................................................................Table 8.5-7

Total Organic Carbon (TOC)...................................................................................Table 8.5-7

Total Organic Halides (TOX)..................................................................................Table 8.5-7

Total Solids ..............................................................................................................Table 8.5-7

Total Suspended Solids............................................................................................Table 8.5-7

Total Volatile Solids ................................................................................................Table 8.5-7

Turbidity...................................................................................................................Table 8.5-7

Water Content ..........................................................................................................Table 8.5-7

Organic (Method Calibrations)

Aromatic Volatiles by GC .......................................................................................Table 8.5-8

Dioxins/Dibenzofurans by HRGC/HRMS..............................................................Table 8.5-8

Dioxins/Dibenzofurans by HRGC/LRMS ..............................................................Table 8.5-8

Halogenated Volatiles by GC ..................................................................................Table 8.5-8

Herbicides by GC.....................................................................................................Table 8.5-8

Nitroaromatics by HPLC .........................................................................................Table 8.5-8

Organophosphorous Pesticides by GC ....................................................................Table 8.5-8

Polyaromatic Hydrocarbons (PAHs) by GC or HPLC ...........................................Table 8.5-8

Pesticides/PCBs by GC............................................................................................Table 8.5-8

Petroleum Hydrocarbons/Oil and Grease................................................................Table 8.5-8

Purgeable Halocarbons by GC.................................................................................Table 8.5-8

Acrolein and Acrylonitrile .......................................................................................Table 8.5-8
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Index (continued)

Page/Location

Calibration (continued)
Semivolatiles ............................................................................................................Table 8.5-8

Volatiles....................................................................................................................Table 8.5-8

Operational............................................................................................................................................66

Periodic ............................................................................................................................65, Table 8.5-6

Balance .....................................................................................................................Table 8.5-6

Freezer ......................................................................................................................Table 8.5-6

Graduated Glassware ...............................................................................................Table 8.5-6

Micropipettor............................................................................................................Table 8.5-6

Oven..........................................................................................................................Table 8.5-6

Refrigerator ..............................................................................................................Table 8.5-6

Syringe......................................................................................................................Table 8.5-6

Thermometer ............................................................................................................Table 8.5-6

Volumetric Glassware..............................................................................................Table 8.5-6

Procedures....................................................................................................................................... 63-64

Records..................................................................................................................................................27

Chain-of-Custody
Chain-of-Custody Form........................................................................................................................56

Internal Chain-of-Custody....................................................................................................................62

Return Chain-of-Custody......................................................................................................................63

Chemical Storage..............................................................................................................................................76

Client Inquiries and Complaints ....................................................................................................................84

Comparability (Data).......................................................................................................................................46

Completeness (Data) ..................................................................................................................................45, 67

Computer (See also Software)
Backup...................................................................................................................................................31

Hardware...............................................................................................................................................31

Security .................................................................................................................................................31

Viruses ..................................................................................................................................................33
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Index (continued)

Page/Location

Condition Upon Receipt (See Nonconformance)

Contingency Planning............................................................................................................................... .......38

Control Chart.....................................................................................................................................Table 8.6-1

Corrective Action ............................................................................................................................................38

Customer Service Team...................................................................................................................................34

Data
Assessment............................................................................................................................................67

Collection............................................................................................................................................. 35

Electronic Data Transfer ......................................................................................................................73

Qualifiers.........................................................................................................................................70, 73

Recording Procedures...........................................................................................................................68

Reduction ........................................................................................................................................68, 69

Reporting...............................................................................................................................................72

Reports ..................................................................................................................................................72

Review...................................................................................................................................................68

Statistical Evaluation of Data ...............................................................................................................67

Validation..............................................................................................................................................74

Verbal Results.......................................................................................................................................73

Verification ..................................................................................................................................... 68-71

Data Quality Objectives...................................................................................................................................44

Deficiency (See Nonconformance)

Deliverables .......................................................................................................................................................73

Document
Approval...........................................................................................................................25, Table 5.1-1

Control ..................................................................................................................................................25

Controlled .............................................................................................................................................25
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Index (continued)

Page/Location

Document (continued)
Distribution ................................................................................................................... ........................25

Quality...................................................................................................12, 25, Table 5.1-1, Table 5.2-1

Review..............................................................................................................................25, Table 5.2-1

Revision ...........................................................................................................................25, Table 5.2-1

Confidentiality ......................................................................................................................................29

Storage, Retention and Disposal of Records........................................................................................29

Ethics....................................................................................................................................................................9

Facility Security................................................................................................................................................77

Gas, compressed (See Internal QC Requirements)

Holding Times (See Sample Containers, Preservatives, and Holding Times)

Instrument Maintenance (See Maintenance)

Internal QC Requirements
Air (Compressed)..................................................................................................................................76

Gases (Compressed) .............................................................................................................................76

Glassware..............................................................................................................................................76

Water.....................................................................................................................................................76

Key Result Indicators ................................................................................................................................ 88-89

Maintenance
Equipment ....................................................................................................................................... 74-75

Facility...................................................................................................................................................75

Preventative Maintenance ....................................................................................................................74

Instrument Maintenance ................................................................................................................. 74-75

Instrument Maintenance Schedules

APCI/ESI LC/MS/MS..........................................................................................Table 8.11-28

Balances (Analytical, Top Loading)....................................................................Table 8.11-15

Chemical Oxygen Demand (COD) Reactor........................................................Table 8.11-22
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Index (continued)

Page/Location

Maintenance (continued)
Cold Vapor Atomic Absorption (CVAA) - Leeman PS 200................................Table 8.11-9

Cold Vapor Atomic Absorption (CVAA) - PE 5000..........................................Table 8.11-10

Conductance Meter ..............................................................................................Table 8.11-21

Digestion Block....................................................................................................Table 8.11-29

Dissolved Oxygen Meter .....................................................................................Table 8.11-20

Flame Atomic Absorption (Flame AA).................................................................Table 8.11-5

Flash Point Tester.................................................................................................Table 8.11-30

Fourier Transform Infrared Spectrometry (FTIR) ..............................................Table 8.11-25

Gas Chromatograph (GC)....................................................................................Table 8.11-11

Graphite Furnace Atomic Absorption (GFAA) ....................................................Table 8.11-8

High Pressure Liquid Chromatography (HPLC)...................................................Table 8.11-4

ICAP/MS................................................................................................................Table 8.11-6

ICP..........................................................................................................................Table 8.11-7

Ion Chromatograph (IC).........................................................................................Table 8.11-1

LACHAT Auto Analyzer.......................................................................................Table 8.11-2

Mass Spectrometer (MS) .....................................................................................Table 8.11-12

Ovens....................................................................................................................Table 8.11-17

pH Meter...............................................................................................................Table 8.11-24

Radiological Analysis Equipment .......................................................................Table 8.11-26

Refrigerator ..........................................................................................................Table 8.11-16

Sonicator...............................................................................................................Table 8.11-14

Specific Digital Ion Analyzer ..............................................................................Table 8.11-18

Spectrophotometer ...............................................................................................Table 8.11-23

Total Organic Carbon (TOC) Analyzer (OI 7000) .............................................Table 8.11-27

Total Organic Halide (TOX) Analyzer .................................................................Table 8.11-3

TRAACS 800 Auto Analyzer..............................................................................Table 8.11-13

Turbidimeter.........................................................................................................Table 8.11-19

Walk-in Cooler.....................................................................................................Table 8.11-16

Service Agreements ..............................................................................................................................74

Method
Analytical .........................................................................................................................43, Table 8.2-1

Modifications........................................................................................................................................44
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Index (continued)

Page/Location

Method Detection Limit (See Reporting Limit)

Method of Standard Additions .......................................................................................................................53

Nonconformance............................................................................................................................... ................79

Anomaly........................................................................................................................ ........................79

Condition Upon Receipt Report (CUR).........................................................................59, Figure 8.5-2

Corrective Action.............................................................................................................. ....................79

Deficiency..................................................................................................................... ........................79

Nonconformance Log............................................................................................................. ............. 80

Nonconformance Memo............................................................................................................ ...........80

Responsibilities............................................................................................................... ......................80

Organization
Chart (Also see Section 1 of the Facility-Specific Appendix C and Appendix A) ............Figure 1.3-1

Structure..................................................................................................................................................2

Orientation (See Training)

Performance Evaluation Samples (Also See Section 6 of the Facility-Specific Appendix C) ....................81

Practical Quantitation Limit (See Reporting Limit)

Precision and Accuracy Measurements
Accuracy ..........................................................................................................................45, Table 8.6-1

Arithmetic Mean....................................................................................................................Table 8.6-1

Laboratory QC Measurements ..............................................................................................Table 8.4-3

Lower Control Limit (LCL) ..................................................................................................Table 8.6-1

Lower Warning Limit (LWL) ...............................................................................................Table 8.6-1

Matrix QC Measurements .....................................................................................................Table 8.4-4

Precision...........................................................................................................................45, Table 8.6-1

Standard Deviation ................................................................................................................Table 8.6-1

Upper Warning Limit (UWL) ...............................................................................................Table 8.6-1

Upper Control Limit (UCL) ..................................................................................................Table 8.6-1
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Preservatives (See Sample Containers, Preservatives, and Holding Times)

Preventive Maintenance (See Maintenance)

Project Planning ...............................................................................................................................................35

Procedures (Standardization of) ....................................................................................................................87

Procurement (Also see Vendor) ......................................................................................................................19

Procedures.............................................................................................................................................21

Reference Materials (See Standards)

Role of Corporate Director of Contracts........................................................................................ 21-21

Role of 5YERXIVVE�Purchasing...........................................................................................................21

Selection of Vendors ...................................................................................................................... 19-20

Subcontract Laboratory Service ...........................................................................................................23

Project Planning ...............................................................................................................................................35

Project-Specific Reporting Limit (See Reporting Limit)

Qualification, Associate (See Training)

Quality Assurance ...................................................................................................................................... 11-12

Quality Assurance Management Plan (QAMP)...........................................................................................13

Quality Assurance Program or Project Plan (QAPP)........................................................................... 13-14

Quality Assurance Summary (QAS)..............................................................................................................14

Quality Control Samples .................................................................................................................................48

Contract Laboratory Program (CLP) QC Samples

Cyanide, Total ..........................................................................................................Table 8.4-7

GFAA .......................................................................................................................Table 8.4-7

ICAP .........................................................................................................................Table 8.4-7
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Quality Control Samples (continued)
Mercury (CVAA).....................................................................................................Table 8.4-7

PCDD/PCDF............................................................................................................Table 8.4-7

Pesticides/PCBs........................................................................................................Table 8.4-7

Semivolatiles by GC/MS .........................................................................................Table 8.4-7

Volatiles by GC/MS.................................................................................................Table 8.4-7

Field..................................................................................................................................48, Table 8.4-1

Collocated Sample .............................................................................................49, Table 8.4-1

Field Blank ........................................................................................................ 49, Table 8.4-1

Field Duplicate ...................................................................................................49, Table 8.4-1

Field Matrix Spike .............................................................................................49, Table 8.4-1

Rinsate Blank .....................................................................................................49, Table 8.4-1

Split Sample .......................................................................................................50, Table 8.4-1

Trip Blank...........................................................................................................49, Table 8.4-1

Inorganic (QC Samples)

Acidity ......................................................................................................................Table 8.4-5

Alkalinity..................................................................................................................Table 8.4-5

 Ammonia ..................................................................................................................Table 8.4-5

Ammonia (TKN)......................................................................................................Table 8.4-5

Biochemical Oxygen Demand (BOD).....................................................................Table 8.4-5

Bromide ....................................................................................................................Table 8.4-5

Chemical Oxygen Demand (COD)..........................................................................Table 8.4-5

Chloride ....................................................................................................................Table 8.4-5

Chlorine, Residual....................................................................................................Table 8.4-5

Chromium (Hexavalent) Cr+6...................................................................................Table 8.4-5

Color .........................................................................................................................T able 8.4-5

Conductivity .............................................................................................................Table 8.4-5

Cyanide (Amenable) ................................................................................................Table 8.4-5

Cyanide (Total) ........................................................................................................Table 8.4-5

Flashpoint .................................................................................................................Table 8.4-5

Fluoride ....................................................................................................................Table 8.4-5

Hardness ..................................................................................................................Table 8.4-5

Iodide........................................................................................................................Table 8.4-5

Iron, Phenanthroline Method ...................................................................................Table 8.4-5

Methylene Blue Active Substances (MBAS)..........................................................Table 8.4-5
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Quality Control Samples (continued)
Metals .......................................................................................................................Table 8.4-5

Flame AA....................................................................................................Table 8.4-5

Graphite Furnace AA .................................................................................Table 8.4-5

ICP ..............................................................................................................Table 8.4-5

ICP/MS .......................................................................................................Table 8.4-5

Mercury (CVAA) .......................................................................................Table 8.4-5

Nitrate .......................................................................................................................Table 8.4-5

Nitrite........................................................................................................................Table 8.4-5

Nitrate-Nitrite ...........................................................................................................Table 8.4-5

Odor..........................................................................................................................Table 8.4-5

pH .............................................................................................................................Table 8.4-5

Phenolics ..................................................................................................................Table 8.4-5

Phosphate..................................................................................................................Table 8.4-5

Phosphorous (Total and Orthophosphate)...............................................................Table 8.4-5

Reactivity (Cyanide and Sulfide).............................................................................Table 8.4-5

Silica, Dissolved.......................................................................................................Table 8.4-5

Solids ........................................................................................................................Table 8.4-5

Specific Conductance...............................................................................................Table 8.4-5

Sulfate.......................................................................................................................Table 8.4-5

Sulfide.......................................................................................................................Table 8.4-5

Sulfite .......................................................................................................................Table 8.4-5

Temperature .............................................................................................................Table 8.4-5

Total Organic Carbon (TOC)...................................................................................Table 8.4-5

Total Organic Halides (TOX)..................................................................................Table 8.4-5

Turbidity...................................................................................................................Table 8.4-5

Water Content ..........................................................................................................Table 8.4-5

Laboratory QC Samples ............................................................................. 50, Table 8.4-2, Table 8.4-3

Analytical Spike .................................................................................................53, Table 8.4-2

Duplicate ....................................................................................... 53, Table 8.4-2, Table 8.4-4

Instrument/Calibration Blank ....................................................... 51, Table 8.4-2, Table 8.4-3

Interference Check Sample ................................................................................53, Table 8.4-2

Internal Standard ................................................................................................53, Table 8.4-2

Laboratory Control Sample .........................................................  52, Table 8.4-2, Table 8.4-3

Laboratory Performance QC Samples.....................................................................Table 8.4-3
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Quality Control Samples (continued)
Matrix Spike.................................................................................. 52, Table 8.4-2, Table 8.4-4

Matrix Spike Duplicate ................................................................. 52, Table 8.4-2, Table 8.4-4

Method Blank................................................................................ 51, Table 8.4-2, Table 8.4-3

Method of Standard Additions ...............................................................................................53

Post Digestion Spike (See Analytical Spike)

Surrogate ............................................................................................................53, Table 8.4-2

Matrix QC Samples ...............................................................................................................Table 8.4-4

Organic QC Samples

Aromatic Volatiles by GC .......................................................................................Table 8.4-6

Dioxins/Dibenzofurans by HRGC/HRMS..............................................................Table 8.4-6

Dioxins/Dibenzofurans by HRGC/LRMS ..............................................................Table 8.4-6

Halogenated Volatiles by GC ..................................................................................Table 8.4-6

Herbicides.................................................................................................................Table 8.4-6

Nitroaromatics by HPLC .........................................................................................Table 8.4-6

Organophosphorous Pesticides................................................................................Table 8.4-6

Polyaromatic Hydrocarbons (PAHs) by HPLC and GC.........................................Table 8.4-6

Pesticides/PCBs........................................................................................................Table 8.4-6

Petroleum Hydrocarbons .........................................................................................Table 8.4-6

Purgeable Halocarbons by GC.................................................................................Table 8.4-6

Acrolein and Acrylonitrile .......................................................................................Table 8.4-6

Semivolatiles ............................................................................................................Table 8.4-6

Volatiles by GC/MS.................................................................................................Table 8.4-6

Radiological QC Samples

(Also See Section 7 of the Facility-Specific Appendix C, where applicable) ....................................54

Carrier......................................................................................................................................54

Tracer.......................................................................................................................................54

Yield Monitors ...................................................................................................54, Table 8.4-2

Quality Document (See Document, Quality)

Quality Improvement ......................................................................................................................................87

Quality Management System (QMS)...............................................................................................................1
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Quality Organization .........................................................................................................................................2

Quality Policy Document.................................................................................................................................11

Quality-Related Item (QRI) .......................................................................................................20, Table 4.2-1

Quality Report to Management......................................................................................................................84

Radioisotope.................................................................................................................................54, Table 8.5-3

Record
Attendance (See Training, Attendance Records)

Disposal.................................................................................................................................................29

Project ...................................................................................................................................................28

Management..........................................................................................................................................27

Quality...................................................................................................................................................27

Retention ...............................................................................................................................................29

Reference Material (See Standards)

Reference Standards (See Standards)

Reporting Limit ................................................................................................................................................47

Maximum Contaminant Level (MCL)....................................................................................................47

Method Detection Limit (MDL) .............................................................................................................46

Minimum Detectable Concentration.......................................................................................................48

Project-Specific Reporting Limit (PSRL)...............................................................................................47

Radiochemical ................................................................................................................................... 47-48

Resume (Associate)...........................................................................................................................................17
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Page/Location

Sample Containers, Preservations, and Holding Times
Contract Laboratory Program (CLP)

Cyanide, Total and Amenable to Chlorination........................................................Table 8.5-4

PCDD/PCDF............................................................................................................Table 8.5-4

GFAA .......................................................................................................................Table 8.5-4

ICAP ........................................................................................................................Table 8.5-4

Mercury (CVAA).....................................................................................................Table 8.5-4

Pesticides/PCBs........................................................................................................Table 8.5-4

Semivolatiles ............................................................................................................Table 8.5-4

Volatiles....................................................................................................................Table 8.5-4

Inorganic (Sample Containers, Preservations, and Holding Times)

Acidity ......................................................................................................................Table 8.5-1

Alkalinity..................................................................................................................Table 8.5-1

 Ammonia ..................................................................................................................Table 8.5-1

Biochemical Oxygen Demand (BOD).....................................................................Table 8.5-1

Bromide ....................................................................................................................Table 8.5-1

Chemical Oxygen Demand (COD)..........................................................................Table 8.5-1

Chloride ....................................................................................................................Table 8.5-1

Chlorine, Residual....................................................................................................Table 8.5-1

Chromium (Hexavalent) Cr+6...................................................................................Table 8.5-1

Color .........................................................................................................................T able 8.5-1

Conductivity .............................................................................................................Table 8.5-1

Cyanide (Amenable) ................................................................................................Table 8.5-1

Cyanide (Total) ........................................................................................................Table 8.5-1

Flashpoint (Ignitability) ...........................................................................................Table 8.5-1

Fluoride ....................................................................................................................Table 8.5-1

Hardness (Total).......................................................................................................Table 8.5-1

Iodide........................................................................................................................Table 8.5-1

Iron, Phenanthroline Method ...................................................................................Table 8.5-1

Methylene Blue Active Substances (MBAS)..........................................................Table 8.5-1

Metals .......................................................................................................................Table 8.5-1

Mercury (CVAA).....................................................................................................Table 8.5-1

Nitrate .......................................................................................................................Table 8.5-1

Nitrite........................................................................................................................Table 8.5-1
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Sample Containers, Preservations, and Holding Times (continued)
Nitrate-Nitrite ...........................................................................................................Table 8.5-1

Odor..........................................................................................................................Table 8.5-1

Orthophosphate ........................................................................................................Table 8.5-1

pH .............................................................................................................................Table 8.5-1

Phenolics ..................................................................................................................Table 8.5-1

Phosphate..................................................................................................................Table 8.5-1

Phosphorous (Total).................................................................................................Table 8.5-1

Reactivity (Cyanide and Sulfide).............................................................................Table 8.5-1

Settleable Solids .......................................................................................................Table 8.5-1

Silica, Dissolved.......................................................................................................Table 8.5-1

Specific Conductance...............................................................................................Table 8.5-1

Sulfate.......................................................................................................................Table 8.5-1

Sulfide.......................................................................................................................Table 8.5-1

Sulfite .......................................................................................................................Table 8.5-1

Temperature .............................................................................................................Table 8.5-1

Total Dissolved Solids .............................................................................................Table 8.5-1

Total Kjeldahl Nitrogen (TKN)...............................................................................Table 8.5-1

Total Organic Carbon (TOC)...................................................................................Table 8.5-1

Total Organic Halides (TOX)..................................................................................Table 8.5-1

Total Solids ..............................................................................................................Table 8.5-1

Total Suspended Solids............................................................................................Table 8.5-1

Total Volatile Solids ................................................................................................Table 8.5-1

Turbidity...................................................................................................................Table 8.5-1

Water Content ..........................................................................................................Table 8.5-1

Organic

Aromatic Volatiles ...................................................................................................Table 8.5-2

Dioxins/Dibenzofurans ............................................................................................Table 8.5-2

Halogenated Volatiles..............................................................................................Table 8.5-2

Herbicides.................................................................................................................Table 8.5-2

Nitroaromatics..........................................................................................................Table 8.5-2

Organophosphorous Pesticides................................................................................Table 8.5-2

Pesticides/PCBs........................................................................................................Table 8.5-2

Petroleum Hydrocarbons/Oil and Grease................................................................Table 8.5-2
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Sample Containers, Preservations, and Holding Times (continued)
Polyaromatic Hydrocarbons (PAH) by GC and HPLC ..........................................Table 8.5-2

Purgeable Halocarbons ............................................................................................Table 8.5-2

Acrolein  and Acrylonitrile ......................................................................................Table 8.5-2

Semivolatiles ............................................................................................................Table 8.5-2

Volatiles....................................................................................................................Table 8.5-2

Radiological

Alpha/Beta (Gross) ..................................................................................................Table 8.5-3

Americium-241 ........................................................................................................Table 8.5-3

Carbon-14.................................................................................................................Table 8.5-3

Calcium-45 ...............................................................................................................Table 8.5-3

Curium-242 ..............................................................................................................Table 8.5-3

Gamma Emitters.......................................................................................................Table 8.5-3

Iron-55 ......................................................................................................................Table 8.5-3

Lead-210...................................................................................................................Table 8.5-3

Neptunium-237.........................................................................................................Table 8.5-3

Promethium-147.......................................................................................................Table 8.5-3

Plutonium-238, 239/240...........................................................................................Table 8.5-3

Radium-226..............................................................................................................Table 8.5-3

Radium-228..............................................................................................................Table 8.5-3

Strontium-89, 90 and Total Strontium.....................................................................Table 8.5-3

Technetium-99 .........................................................................................................Table 8.5-3

Thorium-227, 228, 230, 232 ....................................................................................Table 8.5-3

Total Uranium..........................................................................................................Table 8.5-3

Tritium......................................................................................................................Table 8.5-3

Uranium-233/234, 235/236......................................................................................Table 8.5-3

Uranium-238 ............................................................................................................Table 8.5-3

TCLP and SPLP

Mercury ....................................................................................................................Table 8.5-5

Metals (except mercury) ..........................................................................................Table 8.5-5

Semivolatiles ............................................................................................................Table 8.5-5

Volatiles....................................................................................................................Table 8.5-5
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Samples
Containers (Sample) ............................................................................................................ .................55

Containers (Shipping).......................................................................................................... .................57

Disposal....................................................................................................................... ..........................63

Field Collection............................................................................................................... ......................54

Handling....................................................................................................................... .........................58

Holding Times (Also see Sample Containers, Preservatives, and Holding Times)...................... 57-58

Interlaboratory Transfers ................................................................................................................ 62-63

Log-In....................................................................................................................................................59

Preservatives (Also see Sample Containers, Preservatives, and Holding Times) ..............................57

Quality Control Samples (See Quality Control Samples)

Radioactive ...........................................................................................................................................55

Receipt ............................................................................................................................................ 58-59

Storage.............................................................................................................................................59, 62

Software (Also see Computer)

Changes (Control of) ............................................................................................................................32

Documentation......................................................................................................................................33

Industry Standard Software ..................................................................................................................32

5YERXIVVE�-Developed Software .........................................................................................................32

Revalidation ..........................................................................................................................................32

Security .................................................................................................................................................31

Use.........................................................................................................................................................31

Validation..............................................................................................................................................31

Verification ...........................................................................................................................................31

Viruses ..................................................................................................................................................33

Standard Operating Procedures ..............................................................................................................13, 43

Standard Reporting Limit (See Reporting Limit)
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Standards
Chemical Reference Standards................................................................................................... ..........64

Physical Reference Standards ................................................................................................... ...........64

Reference Materials............................................................................................................ ...... 22-23, 64

Standard Verification.......................................................................................................... ..................65

Statement of Management Position on Quality..............................................................................................1

Subcontractor (See Procurement)

Training
Associate ...................................................................................................................... .........................15

Files .......................................................................................................................... .............................17

Health and Safety.............................................................................................................. ....................17

Individual Training Records.................................................................................................... ....... 17-18

Laboratory Staff............................................................................................................... .....................15

Orientation .................................................................................................................... ........................15

QA Manager..................................................................................................................... .....................17

Qualification, Associate ....................................................................................................... ................15

Quality........................................................................................................................ ...........................16

Quality Orientation ............................................................................................................ ...................16

Records........................................................................................................................ ..........................18

Vision Statement.................................................................................................................................................1

Vendor ...............................................................................................................................................................19

Partnerships...........................................................................................................................................24

Selection of ...........................................................................................................................................19

Waste Disposal ..................................................................................................................................................77

Water (See Internal QC Requirements)
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Glossary (continued)

acceptance limits

(EXE�UYEPMX]�PMQMXW�WTIGMJMIH�JSV�EREP]XMGEP�QIXLSH�TIVJSVQERGI�

accuracy

%GGYVEG]�MW�XLI�HIKVII�SJ�EKVIIQIRX�FIX[IIR�E�QIEWYVIQIRX�ERH�XLI�XVYI�SV�I\TIGXIH�ZEPYI��SV
FIX[IIR�XLI�EZIVEKI�SJ�E�RYQFIV�SJ�QIEWYVIQIRXW��ERH��XLI��XVYI��SV��I\TIGXIH��ZEPYI���7]WXIQEXMG
IVVSVW�EJJIGX�EGGYVEG]���*SV�GLIQMGEP�TVSTIVXMIW��EGGYVEG]�MW�I\TVIWWIH�IMXLIV�EW�E�TIVGIRX�VIGSZIV]
�6��SV�EW�E�TIVGIRX�FMEW��6��������

aliquot, aliquant

%�QIEWYVIH�TSVXMSR�SJ�E�WEQTPI�XEOIR�JSV�EREP]WMW�

analytical spike

%� WEQTPI� GVIEXIH� F]� WTMOMRK� XEVKIX� EREP]XIW� MRXS� E� TVITEVIH� TSVXMSR� SJ� E� WEQTPI� NYWX� TVMSV� XS

EREP]WMW����%PWS�WII�QEXVM\�WTMOI��

anomaly

7II�RSRGSRJSVQERGI�

areas needing improvement

6ITVIWIRX�MWSPEXIH�MRWXERGIW�SJ�RSRGSQTPMERGI�SV�MWWYIW�XLEX�EVI�NYHKIH�XS�LEZI�E�PIWW�MQQIHMEXI
MQTEGX�SR�HEXE�UYEPMX]���0EFSVEXSV]�QEREKIQIRX�QYWX�GSVVIGX� XLI�WMXYEXMSR�SV�SXLIV[MWI�IRWYVI
XLEX�XLI�GSRHMXMSR�HSIW�RSX�VIGYV���8LMW�XIVQ�VITPEGIW�XLI�TVIZMSYW�XIVQ�YWIH�l3FWIVZEXMSRW�z

arithmetic mean

8LI�EVMXLQIXMG�QIER�� x ��MW�XLI�EZIVEKI�SJ�E�WIX�SJ�ZEPYIW���-X�MW�IUYEP�XS�XLI�WYQ�SJ�XLI�SFWIVZIH

ZEPYIW�HMZMHIH�F]�XLI�RYQFIV�SJ�SFWIVZEXMSRW���%PWS�GEPPIH��EZIVEKI���

[LIVI� x  !�XLI�QIER

xi��!�XLI�M
XL�HEXE�ZEPYI

n���!�RYQFIV�SJ�HEXE�ZEPYIW

x =  
x

n

i=1

n

∑
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Glossary (continued)

assessment

8LI� IZEPYEXMSR� TVSGIWW� YWIH� XS� QIEWYVI� XLI� TIVJSVQERGI� SV� IJJIGXMZIRIWW� SJ� E� W]WXIQ� ERH� MXW

IPIQIRXW���%WWIWWQIRX�MW�YWIH�EW�ER�EPP�MRGPYWMZI�XIVQ�XS�HIRSXI�ER]�SJ�XLI�JSPPS[MRK��TIVJSVQERGI�

W]WXIQW��HEXE�ERH�GSQTPMERGI�EYHMXW��QEREKIQIRX�W]WXIQW�VIZMI[W��TIIV� VIZMI[W�� MRWTIGXMSRW��SV

WTSX�EWWIWWQIRXW�

associate

)QTPS]II�

audit

%�TPERRIH�ERH�HSGYQIRXIH�MRZIWXMKEXMZI�IZEPYEXMSR�SJ�ER�MXIQ�SV�TVSGIWW�XS�HIXIVQMRI�MXW�EHIUYEG]

ERH�IJJIGXMZIRIWW�EW�[IPP�EW�GSQTPMERGI�[MXL�IWXEFPMWLIH�TVSGIHYVIW��MRWXVYGXMSRW��HVE[MRKW��UYEPMX]

QEREKIQIRX�TPERW��ERH�SXLIV�ETTPMGEFPI�HSGYQIRXW�

benchmarking

%�WXIT�F]�WXIT�QIXLSH�SJ� MQTVSZMRK�TIVJSVQERGI�F]� MHIRXMJ]MRK�ERH�WXYH]MRK�FIWX�TVEGXMGIW�ERH

GSQTEVMRK�XLIQ�XS�MRHYWXV]�TVEGXMGIW�

bias

%� W]WXIQEXMG� �GSRWMWXIRX�� IVVSV� MR� XIWX� VIWYPXW�� � &MEW� MW� I\TVIWWIH� EW� XLI� HMJJIVIRGI� FIX[IIR� XLI

TSTYPEXMSR� QIER� ERH� XLI� XVYI� SV� VIJIVIRGI� ZEPYI�� SV� EW� IWXMQEXIH� JVSQ� WEQTPI� WXEXMWXMGW�� XLI

HMJJIVIRGI�FIX[IIR�XLI�WEQTPI�EZIVEKI�ERH�XLI�VIJIVIRGI�ZEPYI�

blind performance evaluation sample

%� WEQTPI� IMXLIV� WYFQMXXIH� XS� XLI� PEFSVEXSV]� SV� TVITEVIH� MR� XLI� PEFSVEXSV]� [LIVIF]� XLI

GSRGIRXVEXMSRW�SJ�TEVEQIXIVW�SJ�GSRGIVR�EVI�ORS[R�F]�XLI�TVITEVIV�ERH�RSX�F]�XLI�PEFSVEXSV]�

calibration

)WXEFPMWLQIRX� SJ� E� VIPEXMSRWLMT� FIX[IIR� ZEVMSYW� GEPMFVEXMSR� WXERHEVHW� ERH� XLI� QIEWYVIQIRXW� SJ

XLIQ�SFXEMRIH�F]�E�QIEWYVIQIRX�W]WXIQ��SV�TSVXMSRW�XLIVISJ���8LI�PIZIPW�SJ�XLI�GEPMFVEXMSR�WXERHEVH

WLSYPH�FVEGOIX�XLI�VERKI�SJ�PIZIPW�EX�[LMGL�EGXYEP�QIEWYVIQIRXW�EVI�XS�FI�QEHI���'EPMFVEXMSR�MW�EPWS

XLI�EGX�SJ�QEOMRK�E�WGLIHYPIH�GSQTEVMWSR�SJ�MRWXVYQIRX�TIVJSVQERGI�EKEMRWX�REXMSREP�WXERHEVHW�JSV
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Glossary (continued)

MRWXVYQIRXW�[LMGL�QIEWYVI�TL]WMGEP�TEVEQIXIVW�WYGL�EW�QEWW��XMQI��ERH�XIQTIVEXYVI���8LMW�X]TI�SJ

GEPMFVEXMSR�MW�MRHITIRHIRX�SJ�YWI�MR�WTIGMJMG�EREP]WIW�ERH�TVSNIGXW�

calibration curve

8LI� KVETLMGEP� VIPEXMSRWLMT� FIX[IIR� XLI� ORS[R� ZEPYIW� JSV� E� WIVMIW� SJ� GEPMFVEXMSR� WXERHEVHW� ERH

MRWXVYQIRX�VIWTSRWIW�

calibration factor (CF)

8LI�VEXMS�SJ�XLI�MRWXVYQIRX�VIWTSRWI�SJ�ER�EREP]XI�XS�XLI�EQSYRX�MRNIGXIH���'*W�EVI�YWIH�MR�I\XIVREP

WXERHEVH�GEPMFVEXMSRW�

calibration standard

%�WXERHEVH�YWIH�XS�UYERXMXEXI�XLI�VIPEXMSRWLMT�FIX[IIR�XLI�SYXTYX�SJ�E�WIRWSV�ERH�E�TVSTIVX]�XS�FI

QIEWYVIH���'EPMFVEXMSR�WXERHEVHW�WLSYPH�FI�XVEGIEFPI�XS�WXERHEVH�VIJIVIRGI�QEXIVMEPW��TVSZMHIH�F]

2-78��SV�SXLIV�VIGSKRM^IH�WXERHEVHW�EKIRGMIW��SV�E�TVMQEV]�WXERHEVH�

Certificate of Analysis

8LI�WXERHEVH�5YERXIVVE�JSVQEX�JSV�VITSVXMRK�EREP]XMGEP�VIWYPXW�

certified reference material

%�VIJIVIRGI�QEXIVMEP�EGGSQTERMIH�F]�E�GIVXMJMGEXI�MWWYIH�F]�ER�SVKERM^EXMSR�GIVXMJ]MRK�XLI�GSRXIRXW

ERH�GSRGIRXVEXMSR�W��SJ�XLI�QEXIVMEP����7II�EPWS�WXERHEVH�VIJIVIRGI�QEXIVMEP��

chain-of-custody (COC)

%�W]WXIQ�SJ�HSGYQIRXEXMSR�HIQSRWXVEXMRK�XLI�TL]WMGEP�GYWXSH]�ERH�XVEGIEFMPMX]�SJ�WEQTPIW�

CF =  
Total Area of Peak

Mass Injected
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Glossary (continued)

check standard analyses

%�WXERHEVH��SJXIR�E�QMHTSMRX�WXERHEVH��EREP]^IH�EX�E�JVIUYIRG]�WTIGMJMIH�MR�XLI�QIXLSH�SV�MR�E�734

XS�ZIVMJ]�XLI�GSRXMRYMRK�GEPMFVEXMSR�SJ�XLI�WXERHEVH�GYVZI�

client

%R]�MRHMZMHYEP�SV�SVKERM^EXMSR�JSV�[LSQ�MXIQW�SV�WIVZMGIW�EVI�JYVRMWLIH�SV�[SVO�MW�TIVJSVQIH�MR

VIWTSRWI�XS�HIJMRIH�VIUYMVIQIRXW�ERH�I\TIGXEXMSRW�

client sample

8LI�QEXIVMEP�SV�GSPPIGXMSR�QIHME�WYFQMXXIH� XS� XLI� PEFSVEXSV]�JSV�EREP]WMW�� �*MIPH�5'�WEQTPIW�EVI

GSRWMHIVIH� GPMIRX� WEQTPIW� FYX� PEFSVEXSV]� 5'� WEQTPIW� EVI� RSX� GSYRXIH� EW� GPMIRX� WEQTPIW� [LIR

GSYRXMRK�WEQTPIW�JSV�5'�FEXGLIW�

coefficient of variation (relative standard deviation)

%�QIEWYVI�SJ�TVIGMWMSR��VIPEXMZI�HMWTIVWMSR����-X�MW�IUYEP�XS�XLI�WXERHEVH�HIZMEXMSR��s��HMZMHIH�F]�XLI

QIER�� x ��ERH�QYPXMTPMIH�F]�����XS�KMZI�E�TIVGIRXEKI�ZEPYI�

collocated samples

-RHITIRHIRX� WEQTPIW� GSPPIGXIH� MR� WYGL� E� QERRIV� XLEX� XLI]� EVI� IUYEPP]� VITVIWIRXEXMZI� SJ� XLI

ZEVMEFPI�W��SJ�MRXIVIWX�EX�E�KMZIR�TSMRX�MR�WTEGI�ERH�XMQI���8LI�VIWYPXW�[MPP�MRHMGEXI�WEQTPMRK�EW�[IPP

EW�EREP]XMGEP�ZEVMEFMPMX]�

comparability

'SQTEVEFMPMX]�MW�E�QIEWYVI�SJ�XLI�GSRJMHIRGI�[MXL�[LMGL�SRI�HEXE�WIX�GER�FI�GSQTEVIH�XS�ERSXLIV��
8S�IRWYVI�GSQTEVEFMPMX]��EPP�PEFSVEXSV]�EREP]WXW�EVI�VIUYMVIH�XS�YWI�YRMJSVQ�TVSGIHYVIW��M�I���734W�
ERH�E�YRMJSVQ�WIX�SJ�YRMXW�ERH�GEPGYPEXMSRW�JSV�EREP]^MRK�ERH�VITSVXMRK�IRZMVSRQIRXEP�HEXE�

CV (RSD) =  
s

x
 x 100






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Glossary (continued)

completeness

'SQTPIXIRIWW� MW� E� QIEWYVI� SJ� XLI� TIVGIRXEKI� SJ� QIEWYVIQIRXW� XLEX� EVI� NYHKIH� XS� FI� ZEPMH

QIEWYVIQIRXW���%X�E�QMRMQYQ��XLI�SFNIGXMZI�JSV�GSQTPIXIRIWW�SJ�HEXE�MW�����JSV�IEGL�GSRWXMXYIRX

EREP]^IH���-X�MW�YWYEPP]�I\TVIWWIH�EW�E�TIVGIRXEKI�

[LIVI� �V�!�RYQFIV�SJ�QIEWYVIQIRXW�NYHKIH�ZEPMH

��n�!�XSXEP�RYQFIV�SJ�QIEWYVIQIRXW

composite

%�WEQTPI�GSQTSWIH�SJ�X[S�SV�QSVI�MRGVIQIRXW�

control chart

%�KVETLMGEP�VITVIWIRXEXMSR�SJ�EREP]XMGEP�EGGYVEG]���(MWTPE]W�XLI�EVMXLQIXMG�QIER�SJ�E�HEXE�WIX��XLI

YTTIV�ERH�PS[IV�[EVRMRK�PMQMXW�ERH�XLI�YTTIV�ERH�PS[IV�GSRXVSP�PMQMXW�

control table

%� XEFYPEV� TVIWIRXEXMSR� SJ� XIWX� VIWYPXW�[MXL� VIWTIGX� XS� XMQI�SV� WIUYIRGI� SJ�QIEWYVIQIRX�� XSKIXLIV

[MXL�PMQMXW�[MXLMR�[LMGL�XLI�VIWYPXW�EVI�I\TIGXIH�XS�PMI�[LIR�XLI�EREP]XMGEP�TVSGIWW�MW�MR�E�WXEXI�SJ

GSRXVSP�

controlled document

%�HSGYQIRX�JSV�[LMGL�XLI�HMWXVMFYXMSR�MW�ORS[R���9THEXIW�SJ�XLI�HSGYQIRX�EVI�WIRX�XS�XLI�SVMKMREP

VIGMTMIRXW��YRPIWW�XLI�GST]�HMWXVMFYXIH�MW�ER�YRGSRXVSPPIH�GST]�

corrective action

%�QIEWYVI�XEOIR�XS�VIGXMJ]�GSRHMXMSRW�EHZIVWI�XS�UYEPMX]�ERH��[LIVI�RIGIWWEV]��XS�TVIGPYHI�XLIMV

VIGYVVIRGI�

% Completeness =  
V

n
 x 100
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Glossary (continued)

correlation coefficient

8LI�GSVVIPEXMSR�GSIJJMGMIRX��V���MW��E�HIXIVQMREXMSR�SJ�LS[�GPSWIP]�HEXE��JMXW��E�WXVEMKLX�PMRI���-X�MW�E

RYQFIV� FIX[IIR� ��� ERH� �� XLEX� MRHMGEXIW� XLI� HIKVII� SJ� PMRIEV� VIPEXMSRWLMT� FIX[IIR� X[S� WIXW� SJ

RYQFIVW�� %� GSVVIPEXMSR� GSIJJMGMIRX� SJ� ��� �YWYEPP]� GEPGYPEXIH� XS� XLVII� HIGMQEP� TPEGIW� SV� ������

QIERW�XLI�HEXE�JEPPW�I\EGXP]�SR�E�WXVEMKLX�PMRI�[MXL�TSWMXMZI�WPSTI���%�GSVVIPEXMSR�GSIJJMGMIRX�SJ�����SV

��������QIERW�XLI�HEXE�JEPPW�I\EGXP]�SR�E�WXVEMKLX�PMRI�[MXL�RIKEXMZI�WPSTI�

customer

7II�GPMIRX�

data quality objective (DQO)

(EXE�UYEPMX]�SFNIGXMZIW��(53W��EVI�UYEPMXEXMZI�ERH�UYERXMXEXMZI�WXEXIQIRXW�YWIH�XS�IRWYVI�XLI

KIRIVEXMSR�SJ�XLI�X]TI��UYERXMX]��ERH�UYEPMX]�SJ�IRZMVSRQIRXEP�HEXE�XLEX�[MPP�FI�ETTVSTVMEXI�JSV�XLI

MRXIRHIH�ETTPMGEXMSR��)4%���������8]TMGEPP]��(53W�EVI�MHIRXMJMIH�HYVMRK�TVSNIGX�WGSTI�ERH

HIZIPSTQIRX�SJ�WEQTPMRK�ERH�EREP]WMW�TPERW���-R�XLMW�5%�QERYEP��LS[IZIV��[I�VIJIV�XS�SRP]�XLI

EREP]XMGEP�(53W�FIGEYWI�PEFSVEXSVMIW�KIRIVEPP]�HS�RSX�LEZI�ER]�EYXLSVMX]�SZIV�WEQTPI�GSPPIGXMSR�

WLMTQIRX��SV�SXLIV�JMIPH�VIPEXIH�EGXMZMXMIW�XLEX�QE]�EJJIGX�XLI�HEXE�UYEPMX]�SJ�XLI�IRZMVSRQIRXEP

WEQTPI�FIJSVI�XLI�WEQTPI�MW�VIGIMZIH�MR�XLI�PEFSVEXSV]���)4%�LEW�IWXEFPMWLIH�WM\�TVMQEV]�EREP]XMGEP

(53W�JSV�IRZMVSRQIRXEP�WXYHMIW���TVIGMWMSR��EGGYVEG]��VITVIWIRXEXMZIRIWW��GSQTPIXIRIWW�

GSQTEVEFMPMX]��ERH�HIXIGXEFMPMX]�

8LI�GSQTSRIRXW�SJ�EREP]XMGEP�ZEVMEFMPMX]��YRGIVXEMRX]��GER�FI�IWXMQEXIH�[LIR�5%�ERH�5'�WEQTPIW

SJ�XLI�VMKLX�X]TIW�ERH�UYERXMXMIW�EVI�MRGSVTSVEXIH�MRXS�QIEWYVIQIRX�TVSGIHYVIW�EX�XLI�EREP]XMGEP

PEFSVEXSV]���5YERXIVVE��MRGSVTSVEXIW�RYQIVSYW�5%�ERH�5'�WEQTPIW�XS�SFXEMR�HEXE�JSV�GSQTEVMWSR

[MXL�XLI�EREP]XMGEP�(53W�ERH�XS�IRWYVI�XLEX�XLI�QIEWYVIQIRX�W]WXIQ�MW�JYRGXMSRMRK�TVSTIVP]���8LI

5%�ERH�5'�WEQTPIW�ERH�XLIMV�ETTPMGEXMSRW��HIWGVMFIH�MR�7IGXMSR�����ERH�EVI�WIPIGXIH�SR�XLI�FEWMW�SJ

QIXLSH��SV�GPMIRX�WTIGMJMG�VIUYMVIQIRXW���*MIPH�FPEROW��JMIPH�HYTPMGEXIW��ERH�TIVJSVQERGI�IZEPYEXMSR

�4)��WEQTPIW�EVI�VIGIMZIH�JVSQ�XLI�GPMIRX�EW�YRORS[R�WEQTPIW���%REP]XMGEP�PEFSVEXSV]�5'�WEQTPIW

JSV�MRSVKERMG��SVKERMG��ERH�VEHMSRYGPMHI�EREP]WIW�QE]�MRGPYHI�GEPMFVEXMSR�SV�MRWXVYQIRX�FPEROW�

QIXLSH�FPEROW��FEGOKVSYRH��HYTPMGEXIW��VITPMGEXIW��PEFSVEXSV]�GSRXVSP�WEQTPIW��0'7W���GEPMFVEXMSR

WXERHEVHW��QEXVM\�WTMOIW��17W���QEXVM\�WTMOI�HYTPMGEXIW��17(W���WYVVSKEXI�WTMOIW��ERH�]MIPH�XVEGIVW�
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Glossary (continued)

data validation

7II�ZEPMHEXMSR���HEXE�

data verification

7II�ZIVMJMGEXMSR���HEXE�

deficiency

7II�RSRGSRJSVQERGI�SV�JMRHMRK�

degrees of freedom

8LI�RYQFIV�SJ�MRHITIRHIRX�HIZMEXMSRW�YWIH�MR�GEPGYPEXMRK�ER�IWXMQEXI�SJ�XLI�WXERHEVH�HIZMEXMSR�

double blind performance evaluation sample

%� WEQTPI� XLEX� GSRXEMRW� WIPIGX� TEVEQIXIVW� EX� HIJMRIH� PIZIPW�� � 8LI� PIZIPW� EVI� YRORS[R� XS� XLI

PEFSVEXSV]���8LI�PEFSVEXSV]�MW�EPWS�YRE[EVI�XLEX�XLI�WEQTPI�MW�E�TIVJSVQERGI�IZEPYEXMSR�WEQTPI�

duplicate sample analyses

(MJJIVIRX�EPMUYSXW�SJ�XLI�WEQI�WEQTPI�EVI�EREP]^IH�XS�IZEPYEXI�XLI�TVIGMWMSR�SJ�ER�EREP]WMW�

error

8LI�HMJJIVIRGI�FIX[IIR�ER�SFWIVZIH�SV�QIEWYVIH�ZEPYI�ERH�MXW�XVYI�ZEPYI�

field blank

%� FPERO� XLEX� MW� TVITEVIH� ERH� LERHPIH� MR� XLI� JMIPH� ERH� EREP]^IH� MR� XLI� WEQI� QERRIV� EW� MXW

GSVVIWTSRHMRK�GPMIRX�WEQTPIW�

field matrix spike

%� WEQTPI� GVIEXIH� F]� WTMOMRK� XEVKIX� EREP]XIW� MRXS� E� WEQTPI� MR� XLI� JMIPH� EX� XLI� TSMRX� SJ� WEQTPI

EGUYMWMXMSR�
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Glossary (continued)

finding

2SRGSQTPMERX� TVEGXMGIW� SV� TSPMGMIW� [LMGL� LEZI� WMKRMJMGERX� EHZIVWI� MQTEGX� SR� HEXE� UYEPMX]�

XIGLRMGEP�HIJIRWMFMPMX]��SV�VIKYPEXSV]�EGGITXERGI�SJ�HEXE���*MRHMRKW�VIUYMVI�MQQIHMEXI�EXXIRXMSR�F]

XLI� PEFSVEXSV]� QEREKIQIRX� ERH� QYWX� FI� VIWSPZIH� XS� GSQTP]� [MXL� 5YERXIVVE
W� UYEPMX]

HSGYQIRXW�ERH�PEFSVEXSV]�IWXEFPMWLIH�TVSGIHYVIW�SJXIR�GEPPIH�HIJMGMIRGMIW�F]�EYHMXSVW�

geometric mean

8LI�RXL�VSSX�SJ�XLI�TVSHYGX�SJ�EPP�ZEPYIW�MR�E�WIX�SJ�R�ZEPYIW�SV�XLI�ERXMPSKEVMXLQ�SJ�XLI�EVMXLQIXMG

QIER�SJ�XLI�PSKEVMXLQW�SJ�EPP�XLI�ZEPYIW�SJ�E�WIX�SJ�R�ZEPYIW���8LI�KISQIXVMG�QIER�MW�KIRIVEPP]�YWIH

[LIR� XLI� PSKEVMXLQW�SJ�E�WIX�SJ�ZEPYIW�EVI�RIEVP]�RSVQEPP]� �+EYWWMER��HMWXVMFYXIH�� WYGL�EW� MW� XLI

GEWI�SJ�QYGL�TSTYPEXMSR�HEXE�

initial calibration

%REP]WMW�SJ�E�WIVMIW�SJ�EREP]XMGEP�WXERHEVHW�EX�HMJJIVIRX�WTIGMJMIH�GSRGIRXVEXMSRW��YWIH�XS�HIJMRI�XLI

PMRIEVMX]�ERH�H]REQMG�VERKI�SJ�XLI�VIWTSRWI�SJ�ER�MRWXVYQIRX�XS�XLI�XEVKIX�GSQTSYRHW�TVMSV�XS�XLI

EREP]WMW�SJ�WEQTPIW�

inspection

)\EQMREXMSR�SV�QIEWYVIQIRX�SJ�ER�MXIQ�SV�EGXMZMX]�XS�ZIVMJ]�GSRJSVQERGI�XS�WTIGMJMG�VIUYMVIQIRXW�

instrument detection limit (IDL)

8LI�WQEPPIWX�GSRGIRXVEXMSR�SV�EQSYRX�ER�MRWXVYQIRX�GER�VIPMEFP]�HIXIGX�

internal standard (IS)

%�GSQTSYRH� EHHIH� XS� IZIV]� WXERHEVH��5'� WEQTPI�� GPMIRX� WEQTPI�� SV� WEQTPI� I\XVEGX� EX� E� ORS[R

GSRGIRXVEXMSR�TVMSV�XS�EREP]WMW�JSV�XLI�TYVTSWI�SJ�UYERXMXEXMSR���*SV�I\EQTPI��MRXIVREP�WXERHEVHW�EVI

YWIH�EW�XLI�FEWMW�JSV�UYERXMXEXMSR�SJ�XLI�XEVKIX�GSQTSYRHW�F]�+'�17�

linear regression

%�WXEXMWXMGEP�QIXLSH�JSV�JMRHMRK�E�WXVEMKLX�PMRI�XLEX�FIWX�JMXW�E�WIX�SJ�X[S�SV�QSVI�HEXE�TSMRXW��XLYW

TVSZMHMRK�E�VIPEXMSRWLMT�FIX[IIR�X[S�SV�QSVI�ZEVMEFPIW�
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Glossary (continued)

matrix

8LI�GSQTSRIRX�SV� WYFWXVEXI�[LMGL� GSRXEMRW� XLI� EREP]XI�W��SJ� MRXIVIWX�� �)\EQTPIW�SJ�QEXVMGIW� EVI

[EXIV��WSMP�SV�WIHMQIRX��ERH�EMV���1EXVM\�MW�RSX�W]RSR]QSYW�[MXL�TLEWI��PMUYMH�SV�WSPMH��

matrix effect

%R� MRXIVJIVIRGI� MR� XLI�QIEWYVIQIRX� SJ� EREP]XI�W�� MR� E� WEQTPI� XLEX� MW� GEYWIH� F]�QEXIVMEPW� MR� XLI

WEQTPI�� � 1EXVM\� IJJIGXW� QE]� GEYWI� IPIZEXIH� VITSVXMRK� PMQMXW� SV� QE]� TVIZIRX� XLI� EGUYMWMXMSR� SJ

EGGITXEFPI�VIWYPXW�

matrix spike (MS)

%R� EPMUYSX� SJ� E� QEXVM\� JSVXMJMIH� �WTMOIH�� [MXL� ORS[R� UYERXMXMIW� SJ� WTIGMJMG� GSQTSYRHW� ERH

WYFNIGXIH�XS�ER�IRXMVI�EREP]XMGEP�TVSGIHYVI�MR�SVHIV�XS�MRHMGEXI�XLI�ETTVSTVMEXIRIWW�SJ�XLI�QIXLSH�JSV

E�TEVXMGYPEV�QEXVM\���8LI�TIVGIRX�VIGSZIV]�JSV�XLI�VIWTIGXMZI�GSQTSYRH�W��MW�XLIR�GEPGYPEXIH�

matrix spike duplicate (MSD)

%�WIGSRH�EPMUYSX�SJ�XLI�WEQI�QEXVM\�EW�XLI�QEXVM\�WTMOI��EFSZI��XLEX�MW�WTMOIH�MR�SVHIV�XS�HIXIVQMRI

XLI�TVIGMWMSR�SJ�XLI�QIXLSH�

may

(IRSXIW�TIVQMWWMSR�FYX�RSX�E�VIUYMVIQIRX�

mean

7II�EVMXLQIXMG�QIER�

measurement

8LI�TVSGIWW�SV�STIVEXMSR�SJ�EWGIVXEMRMRK�XLI�I\XIRX��HIKVII��UYERXMX]��HMQIRWMSRW��SV�GETEFMPMX]�[MXL

VIWTIGX�XS�E�WXERHEVH�

median

8LI�QMHHPI�ZEPYI�SJ�E�WIX�SJ�HEXE�[LIR�XLI�HEXE�WIX�MW�VEROIH�MR�MRGVIEWMRK�SV�HIGVIEWMRK�SVHIV�
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Glossary (continued)

method

%R�EWWIQFPEKI�SJ�XIGLRMUYIW�

method blank (MB)

%R�EREP]XMGEP�GSRXVSP�GSRWMWXMRK�SJ�EPP�VIEKIRXW��[LMGL�QE]�MRGPYHI�MRXIVREP�WXERHEVHW�ERH�WYVVSKEXI

WXERHEVHW�� XLEX� MW� GEVVMIH� XLVSYKL� XLI� IRXMVI� EREP]XMGEP� TVSGIHYVI�� � 8LI�QIXLSH� FPERO� MW� YWIH� XS

HIJMRI�XLI�PIZIP�SJ�PEFSVEXSV]�FEGOKVSYRH�GSRXEQMREXMSR���)\EQTPIW�SJ�QIXLSH�FPEROW�EVI�E�ZSPYQI

SJ� HIMSRM^IH� SV� HMWXMPPIH� PEFSVEXSV]� [EXIV� JSV� [EXIV� WEQTPIW�� E� TYVMJMIH� WSPMH� QEXVM\� JSV

WSMP�WIHMQIRX�WEQTPIW��SV�E�KIRIVEXIH�^IVS�EMV�

method detection limit (MDL)

8LI�QMRMQYQ�GSRGIRXVEXMSR�SJ�ER�EREP]XI�XLEX��MR�E�KMZIR�QEXVM\�ERH�[MXL�E�WTIGMJMG�QIXLSH��GER�FI

MHIRXMJMIH��QIEWYVIH�� ERH� VITSVXIH�[MXL�����GSRJMHIRGI� XLEX� XLI� EREP]XI� GSRGIRXVEXMSR� MW� KVIEXIV

XLER�^IVS���8LI�1(0�MW�STIVEXMSREPP]�HIJMRIH�EW�

1(0�!�WX��R����α!������

[LIVI�

s !���XLI�WXERHEVH�HIZMEXMSR�SJ�E�RYQFIV�SJ�QIEWYVIQIRXW�SJ�E�FPMRH�SV�WEQTPI�QEXVM\�GSRXEMRMRK�XLI

EREP]XI�EX�E�GSRGIRXVEXMSR�RIEV�XLI�PS[IWX�WXERHEVH�VIGSQQIRHIH�MR�XLI�QIXLSH�ERH

X�R����α!���������!�XLI�WXYHIRXkW�ZEPYI�JSV�E�SRI�WMHIH�X�WXEXMWXMG�ETTVSTVMEXI�JSV�XLI�RYQFIV�SJ�WEQTPIW�YWIH

XS�HIXIVQMRI��W���EX�XLI�����GSRJMHIRGI�PIZIP�ERH�R���HIKVIIW�SJ�JVIIHSQ�

modified method

%�WXERHEVH�SV�VIJIVIRGI�QIXLSH�[LMGL�LEW�FIIR�GLERKIH�XS�QIIX�TVSNIGX�SV�QEXVM\�VIUYMVIQIRXW�

must

(IRSXIW�E�VIUYMVIQIRX�MW�QERHEXSV]�ERH�LEW�XS�FI�QIX�
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Glossary (continued)

notable practices

0EFSVEXSV]� TVEGXMGIW� XLEX� MRGVIEWI� IJJIGXMZIRIWW� ERH� UYEPMX]� ERH� VITVIWIRX� MQTVSZIQIRXW� [MXL
VIWTIGX�XS�GSRZIRXMSREP�PEFSVEXSV]�STIVEXMSRW�

nonconformance

%R�YRTPERRIH�HIZMEXMSR�JVSQ�ER�IWXEFPMWLIH�TVSXSGSP�SV�TPER���8LI�HIZMEXMSR�QE]�FI�XLI�VIWYPX�SJ

5YERXIVVE
W�EGXMSRW��XLIR�XIVQIH�E�HIJMGMIRG]���-J�XLI�HIZMEXMSR�MW�XLI�VIWYPX�SJ�IZIRXW�FI]SRH�XLI

GSRXVSP�SJ�5YERXIVVE��MX�MW�XIVQIH�ER�ERSQEP]�

operational calibration

6SYXMRIP]�TIVJSVQIH�EW�TEVX�SJ�MRWXVYQIRX�YWEKI��WYGL�EW�XLI�HIZIPSTQIRX�SJ�E�WXERHEVH�GEPMFVEXMSR

GYVZI���3TIVEXMSREP�GEPMFVEXMSR�MW�KIRIVEPP]�TIVJSVQIH�JSV�MRWXVYQIRX�W]WXIQW�

outlier

%�VIWYPX�I\GPYHIH�JVSQ�XLI�WXEXMWXMGEP�GEPGYPEXMSRW�HYI�XS�FIMRK�HIIQIH��WYWTMGMSYW��[LIR�ETTP]MRK

XLI��+VYFFW�8IWX���SV�IUYMZEPIRX��

parameter

%�GSRWXERX�SV�GSIJJMGMIRX�XLEX�HIWGVMFIW�WSQI�GLEVEGXIVMWXMG�SJ�E�TSTYPEXMSR��I�K���WXERHEVH�HIZMEXMSR�

QIER��VIKVIWWMSR�GSIJJMGMIRXW����%PWS��E�GLIQMGEP�FIMRK�QIEWYVIH��M�I���ER�EREP]XI�

percent difference

;LIR�X[S�MRHITIRHIRX�QIEWYVIQIRXW�SJ�XLI�WEQI�GLEVEGXIVMWXMGW�EVI�EZEMPEFPI��MX�MW�TSWWMFPI�XS�YWI

XLI�TIVGIRX�HMJJIVIRGI�MRWXIEH�SJ�XLI�GSIJJMGMIRX�SJ�ZEVMEXMSR�XS�QIEWYVI�TVIGMWMSR�

%D =  X  -  X

X
 x 100%1 2

1

[LIVI� %D !�TIVGIRX�HMJJIVIRGI

X1�� !�JMVWX�ZEPYI

X2�� !�WIGSRH�ZEPYI
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Glossary (continued)

percent recovery

%�QIEWYVI�SJ�EGGYVEG]�HIXIVQMRIH�JVSQ�XLI�GSQTEVMWSR�SJ�E�VITSVXIH�WTMOI�ZEPYI�XS�MXW�XVYI�WTMOI

GSRGIRXVEXMSR�

%R =  
observed conc. -  sample conc.

true spike conc.
 x 100%

performance audit

7II�TIVJSVQERGI�IZEPYEXMSR�

performance evaluation (PE)

%�X]TI�SJ�EYHMX�MR�[LMGL�E�ORS[R�SV�GLEVEGXIVM^IH�ZEPYI�MW�GSQTEVIH�XS�XLI�VIWYPX�SFXEMRIH�XLVSYKL

XLI� VSYXMRI� EREP]WMW� SJ� XLI� WEQTPI� MR� XLI� PEFSVEXSV]� XS� IZEPYEXI� XLI� TVSJMGMIRG]� SJ� ER� EREP]WX� SV

PEFSVEXSV]�

periodic calibration

%� GEPMFVEXMSR� XLEX� MW� TIVJSVQIH� EX� TVIWGVMFIH� MRXIVZEPW� JSV� IUYMTQIRX� WYGL� EW� FEPERGIW�

XLIVQSQIXIVW��ERH�FEPERGI�[IMKLXW���-R�KIRIVEP��XLI]�EVI�TIVJSVQIH�SR�IUYMTQIRX�XLEX�EVI�HMWXMRGX�

WMRKYPEV�TYVTSWI�YRMXW��ERH�EVI�VIPEXMZIP]�WXEFPI�MR�TIVJSVQERGI�

population

%�KIRIVMG�XIVQ�HIRSXMRK�ER]�JMRMXI�SV�MRJMRMXI�GSPPIGXMSR�SJ�MRHMZMHYEP�XLMRKW��SFNIGXW��SV�IZIRXW�

practical quantitation limit (PQL)

8LI�PS[IWX�GSRGIRXVEXMSR�E�QIXLSH�GER�VIPMEFP]�EGLMIZI�[MXLMR�PMQMXW�SJ�TVIGMWMSR�ERH�EGGYVEG]�ERH

MW�HIVMZIH�JVSQ�IQTMVMGEP��QEXVM\�JVII�QIXLSH�TIVJSVQERGI�WXYHMIW�

precision

4VIGMWMSR�MW�ER�IWXMQEXI�SJ�ZEVMEFMPMX]��XLEX�MW��MX�MW�ER�IWXMQEXI�SJ�EKVIIQIRX�EQSRK�MRHMZMHYEP

QIEWYVIQIRXW�SJ�XLI�WEQI�TL]WMGEP�SV�GLIQMGEP�TVSTIVX]��YRHIV�TVIWGVMFIH�WMQMPEV�GSRHMXMSRW���8LI

TVIGMWMSR�SJ�E�QIEWYVIQIRX�W]WXIQ�MW�EJJIGXIH�F]�VERHSQ�IVVSVW���4VIGMWMSR�MW�I\TVIWWIH�IMXLIV�EW
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Glossary (continued)

VIPEXMZI�WXERHEVH�HIZMEXMSR��67(��JSV�VITPMGEXI�QIEWYVIQIRXW�KVIEXIV�XLER�X[S�SV�EW�VIPEXMZI�TIVGIRX

HMJJIVIRGI��64(��JSV�HYTPMGEXI�QIEWYVIQIRXW���8EFPI�������MPPYWXVEXIW�XLI�JSVQYPEI�YWIH�XS�GEPGYPEXI

YRMXW�SJ�TVIGMWMSR��M�I���67(�ERH�64(��

preventive maintenance

%R� SVKERM^IH� TVSKVEQ� [MXLMR� 5YERXIVVE� PEFSVEXSVMIW� SJ� EGXMSRW� �WYGL� EW� IUYMTQIRX� GPIERMRK�

PYFVMGEXMRK�� VIGSRHMXMSRMRK�� EHNYWXQIRX� ERH�SV� XIWXMRK�� XEOIR� XS� QEMRXEMR� TVSTIV� MRWXVYQIRX� ERH

IUYMTQIRX�TIVJSVQERGI�ERH�XS�TVIZIRX�MRWXVYQIRXW�ERH�IUYMTQIRX�JVSQ�JEMPMRK�HYVMRK�YWI�

primary standard

%� QEXIVMEP� LEZMRK� E� ORS[R�� WXEFPI� TVSTIVX]� XLEX� GER� FI� EGGYVEXIP]� QIEWYVIH� SV� HIVMZIH� JVSQ

IWXEFPMWLIH�TL]WMGEP�SV�GLIQMGEP�GSRWXERXW���-X�MW�VIEHMP]�VITVSHYGMFPI�ERH�GER�FI�EGGITXIH��[MXLMR

WXEXIH�PMQMXW��ERH�YWIH�XS�IWXEFPMWL�XLI�WEQI�ZEPYI�SJ�ERSXLIV�WYFWXERGI�SV�MXIQ�

procedure

(IXEMPIH�MRWXVYGXMSRW�XS�TIVQMX�VITPMGEXMSR�SJ�E�QIXLSH����7II�WXERHEVH�STIVEXMRK�TVSGIHYVI��

proficiency testing

%�WIVMIW�SJ�TPERRIH�XIWXW�[LMGL�[MPP�HIXIVQMRI�XLI�EFMPMX]�SJ�JMIPH�XIGLRMGMERW�SV�PEFSVEXSV]�EREP]WXW

XS� TIVJSVQ� VSYXMRI� EREP]WIW�� � 8LI� VIWYPXW� JVSQ� XLMW� XIWXMRK�QE]� FI� YWIH� JSV� GSQTEVMWSR� EKEMRWX

IWXEFPMWLIH� GVMXIVME� SV� JSV� VIPEXMZI� GSQTEVMWSRW� EQSRK� XLI� HEXE� JVSQ� E� KVSYT� SJ� XIGLRMGMERW� SV

EREP]WXW�

project-specific reporting limit (PSRL)

7II�VITSVXMRK�PMQMX�

protocol

1IXLSHSPSK]�WTIGMJMIH�MR�VIKYPEXSV]��EYXLSVMXEXMZI��SV�GSRXVEGXYEP�WMXYEXMSRW�

QC batch

8LI�5'�FEXGL�GSRWMWXW�SJ�E�WIX�SJ�YT�XS����JMIPH�WEQTPIW�XLEX�FILEZI�WMQMPEVP]��M�I���WEQI�QEXVM\�

ERH�EVI�TVSGIWWIH�YWMRK�XLI�WEQI�TVSGIHYVIW��VIEKIRXW��ERH�WXERHEVHW�[MXLMR�XLI�WEQI�XMQI�TIVMSH�
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Glossary (continued)

QC check sample

%�VIJIVIRGI�QEXVM\�GSRXEMRMRK�ORS[R�GSRGIRXVEXMSRW�SJ�TEVEQIXIVW�SJ� MRXIVIWX�� � -J�TVITEVIH�MR�XLI

PEFSVEXSV]��MX�MW�QEHI�YWMRK�WXSGO�WXERHEVH�WSPYXMSRW�MRHITIRHIRX�SJ�XLSWI�YWIH�JSV�GEPMFVEXMSR���-J

XLI�VIWYPXW�SJ�XLIWI�TEVEQIXIVW�HS�RSX�QIIX�EGGITXERGI�GVMXIVME��GSVVIGXMZI�EGXMSRW�EVI�XEOIR�

qualification (personnel)

8LI� GLEVEGXIVMWXMGW� SJ� EFMPMXMIW� KEMRIH� XLVSYKL� IHYGEXMSR�� XVEMRMRK�� SV� I\TIVMIRGI�� EW� QIEWYVIH

EKEMRWX�IWXEFPMWLIH�VIUYMVIQIRXW��WYGL�EW�WXERHEVHW�SV�XIWXW��XLEX�UYEPMJ]�ER�MRHMZMHYEP�XS�TIVJSVQ�E

VIUYMVIH�JYRGXMSR�

quality

8LI�WYQ�SJ� JIEXYVIW�ERH�TVSTIVXMIW�GLEVEGXIVMWXMGW�SJ� E�TVSGIWW�� MXIQ��SV� WIVZMGI� XLEX�FIEVW�SR� MXW

EFMPMX]�XS�QIIX�XLI�WXEXIH�RIIHW�SJ�XLI�YWIV��5YERXIVVE�LEW�HIJMRIH�UYEPMX]�EW�QIIXMRK�XLI�RIIHW�SJ

SYV�GPMIRXW��FSXL�MRXIVREP�ERH�I\XIVREP�

quality assurance (QA)

%R� MRXIKVEXIH� W]WXIQ� SJ�QEREKIQIRX� EGXMZMXMIW� MRZSPZMRK� TPERRMRK�� MQTPIQIRXEXMSR�� EWWIWWQIRX�

VITSVXMRK�� ERH� UYEPMX]� MQTVSZIQIRX� XS� IRWYVI� XLEX� E� TVSGIWW�� MXIQ�� SV� WIVZMGI� MW� SJ� XLI� X]TI� ERH

UYEPMX]�RIIHIH�ERH�I\TIGXIH�F]�XLI�GYWXSQIV�

Quality Assurance Directive

5%�HMVIGXMZIW� EVI�QIQSW� MWWYIH� F]� XLI�5%�(MVIGXSV� �SV� XLI�5%�1EREKIVW� JSV� XLIMV� JEGMPMX]�� XS

GPEVMJ]�TSPMGMIW��4VSGIHYVIW��ERH�XLI�5%14��SV�XS�KMZI�HMVIGXMSR�JSV�ER�MQQIHMEXI�EGXMSR�XS�IRWYVI

SV�QEMRXEMR�UYEPMX]�

Quality Assurance Management Plan (QAMP)

8LI� 5YEPMX]� %WWYVERGI� 1EREKIQIRX� 4PER� JSV� )RZMVSRQIRXEP� %REP]WIW� �5%14�� MW� E� JSVQEP

HSGYQIRX� XLEX� HIWGVMFIW� UYEPMX]� W]WXIQW� MR� XIVQW� SJ� SVKERM^EXMSREP� WXVYGXYVI�� JYRGXMSREP

VIWTSRWMFMPMXMIW�SJ�QEREKIQIRX��ERH�WXEJJ��ERH�PMRIW�SJ�EYXLSVMX]��The QAMP documents the QMS

and describes both the organizational and project-specific principles, goals, controls, and tools of
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Glossary (continued)

the QMS.�8LI�5%14�TVSZMHIW�XLI�GVMXIVME�ERH�WTIGMJMGEXMSRW�JSV�XLI�KIRIVEXMSR�SJ�IRZMVSRQIRXEP

EREP]XMGEP�HEXE�

Quality Assurance Project or Program Plan (QAPP)

%�JSVQEP�HSGYQIRX�HIWGVMFMRK�MR�GSQTVILIRWMZI�HIXEMP�XLI�RIGIWWEV]�5%��5'��ERH�SXLIV�XIGLRMGEP

EGXMZMXMIW� XLEX�QYWX� FI� MQTPIQIRXIH� XS� IRWYVI� XLI� VIWYPXW� SJ� XLI�[SVO� TIVJSVQIH�[MPP� WEXMWJ]� XLI

WXEXIH�TIVJSVQERGI�GVMXIVME�

quality control (QC)

8LI�SZIVEPP�W]WXIQ�SJ�XIGLRMGEP�EGXMZMXMIW�XLEX�QIEWYVIW�XLI�EXXVMFYXIW�ERH�TIVJSVQERGI�SJ�E�TVSGIWW�

MXIQ��SV�WIVZMGI�EKEMRWX�HIJMRIH�WXERHEVHW�XS�ZIVMJ]�XLEX�MX�QIIXW�XLI�WXEXIH�VIUYMVIQIRXW�IWXEFPMWLIH

F]�XLI�GPMIRX�SV�F]�5YERXIVVE�

quality improvement

8LI� TVSGIWW� SJ� MQTVSZMRK� XLI� UYEPMX]� SJ� STIVEXMSRW�� 8LMW� TVSGIWW� IRGSYVEKIW� [SVOIV

VIGSQQIRHEXMSRW�JSV�MQTVSZIQIRX�SJ�[SVO�TVSGIWWIW�ERH�VIUYMVIW�XMQIP]�QEREKIQIRX�IZEPYEXMSR

ERH�JIIHFEGO�SV�MQTPIQIRXEXMSR�

quality management

8LEX�EWTIGX�SJ�XLI�SZIVEPP�QEREKIQIRX�W]WXIQ�SJ�XLI�SVKERM^EXMSR�XLEX�HIXIVQMRIW�ERH�MQTPIQIRXW

XLI�UYEPMX]�TSPMG]�� �5YEPMX]�QEREKIQIRX� MRGPYHIW� WXVEXIKMG�TPERRMRK��EPPSGEXMSR�SJ� VIWSYVGIW�� ERH

SXLIV�W]WXIQEXMG�EGXMZMXMIW��I�K���TPERRMRK��MQTPIQIRXEXMSR��ERH�EWWIWWQIRX��TIVXEMRMRK�XS�XLI�UYEPMX]

QEREKIQIRX�W]WXIQ�

quality management�system (QMS)

%�WXVYGXYVIH� ERH�HSGYQIRXIH�QEREKIQIRX� W]WXIQ�HIWGVMFMRK� XLI�TSPMGMIW�� SFNIGXMZIW�� TVMRGMTPIW�

SVKERM^EXMSREP�EYXLSVMX]��VIWTSRWMFMPMXMIW��ERH�MQTPIQIRXEXMSR�TPER�SJ�ER�SVKERM^EXMSR�JSV�IRWYVMRK

UYEPMX]�MR�MXW�[SVO�TVSGIWWIW��TVSHYGXW��ERH�WIVZMGIW���8LI�UYEPMX]�W]WXIQ�TVSZMHIW�XLI�JVEQI[SVO

JSV�TPERRMRK��MQTPIQIRXMRK��ERH�EWWIWWMRK�[SVO�TIVJSVQIH�F]�XLI�SVKERM^EXMSR�ERH�JSV�GEVV]MRK�SYX

VIUYMVIH�5%�ERH�5'�

random error

:EVMEXMSRW�SJ�VITIEXIH�QIEWYVIQIRXW�XLEX�EVI�VERHSQ�MR�REXYVI�ERH�MRHMZMHYEPP]�RSX�TVIHMGXEFPI�
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Glossary (continued)

range

8LI�HMJJIVIRGI�FIX[IIR�XLI�PEVKIWX�ERH�WQEPPIWX�RYQFIVW�MR�E�WIX�SJ�RYQFIVW�

raw data

%PP�HSGYQIRXEXMSR�EWWSGMEXIH�[MXL�XLI�SVMKMREP�VIGSVHMRK�SJ�EREP]XMGEP�VIWYPXW�TIVXMRIRX�XS�E�WTIGMJMG

WEQTPI�SV�WIX�SJ�WEQTPIW���8LMW�QE]�MRGPYHI�PEFSVEXSV]�[SVOWLIIXW��GEPGYPEXMSR�JSVQW��MRWXVYQIRX�

KIRIVEXIH�SYXTYX��EREP]WX�RSXIW��IXG���JVSQ�WEQTPI�VIGIMTX�XLVSYKL�JMREP�VITSVXMRK�

reagent water

;EXIV� MR�[LMGL�ER� MRXIVJIVERX� MW�RSX�SFWIVZIH�EX�SV�EFSZI� XLI�QMRMQYQ�UYERXMXEXMSR� PMQMX�SJ� XLI

TEVEQIXIVW�SJ�MRXIVIWX���8LI�VIEKIRX�[EXIVkW�TYVMX]�ERH�EGGITXEFMPMX]�MW�ZIVMJMIH�F]�EREP]WMW�[MXL�IEGL

WIX�SJ�WEQTPIW�

recovery

7II�TIVGIRX�VIGSZIV]�

reference method

%�QIXLSH�SJ�ORS[R�ERH�HIQSRWXVEXIH�EGGYVEG]�

regression coefficients

8LI�UYERXMXMIW�HIWGVMFMRK�XLI�WPSTI�ERH�MRXIVGITX�SJ�E�VIKVIWWMSR�PMRI�

relative error

%R�IVVSV�I\TVIWWIH�EW�E�TIVGIRXEKI�SJ�XLI�XVYI�ZEPYI�SV�EGGITXIH�VIJIVIRGI�ZEPYI�

relative percent different (RPD)

7XEXMWXMG�JSV�IZEPYEXMRK�XLI�TVIGMWMSR�SJ�E�VITPMGEXI�WIX���*SV�VITPMGEXI�VIWYPXW�
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Glossary (continued)

RPD =  
|X - X |

X + X
2

 x 1001 2

1 2























where:    X1  = first observed concentration

               X2  = second observed concentration

relative response factor (RRF)

%�QIEWYVI�SJ�XLI�VIPEXMZI�QEWW�WTIGXVEP�VIWTSRWI�SJ�E�GSQTSYRH�GSQTEVIH�XS�MXW�MRXIVREP�WXERHEVH�

66*W�EVI�HIXIVQMRIH�F]�EREP]WMW�SJ�WXERHEVHW�ERH�EVI�YWIH�MR�XLI�GEPGYPEXMSR�SJ�GSRGIRXVEXMSRW�SJ

EREP]XIW�MR�WEQTPIW���&IGEYWI�E�66*�MW�XLI�GSQTEVMWSR�SJ�X[S�VIWTSRWIW��MX�MW�E�YRMXPIWW�RYQFIV�

66*W�EVI�HIXIVQMRIH�F]�XLI�JSPPS[MRK�IUYEXMSR�

[LIVI� A� !��EVIE�SJ�XLI�GLEVEGXIVMWXMG�MSR�QIEWYVIH

C� !��GSRGIRXVEXMSR

IS� !��MRXIVREP�WXERHEVH

x�� !��EREP]XI�SJ�MRXIVIWX

relative standard deviation (RSD)

7II�GSIJJMGMIRX�SJ�ZEVMEXMSR�

reporting limit (RL)

3RI�SJ�X[S�X]TIW�SJ�VITSVXMRK�PMQMX�GSRZIRXMSRW�[MXLMR�5YERXIVVE���8LI�6ITSVXMRK�0MQMX��60��MW�E

YRMJSVQ�� �5YERXIVVE� �[MHI� VITSVXMRK� PMQMX� FEWIH� SR� ER� IZEPYEXMSR� SJ� XLI� 450W� EX�5YERXIVVE
PEFSVEXSVMIW� ERH� XLI� I\TIGXIH� QIXLSH� TIVJSVQERGI� MR� VSYXMRI� [EXIV� ERH� WSMP� QEXVMGIW�� � 4VSNIGX

7TIGMJMG�6ITSVXMRK�0MQMXW��4760W��EVI�VITSVXMRK�PMQMXW�XLEX�EVI�HIJMRIH�F]�TVSNIGX�VIUYMVIQIRXW�

RRF =  A

A
 x C

C
x

IS

IS

x
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Glossary (continued)

representative sample

%�WEQTPI�XEOIR�XS�VITVIWIRX�E�PSX�SV�TSTYPEXMSR�EW�EGGYVEXIP]�ERH�TVIGMWIP]�EW�TSWWMFPI�

representativeness

6ITVIWIRXEXMZIRIWW�MW�XLI�HIKVII�XS�[LMGL�HEXE�EGGYVEXIP]�ERH�TVIGMWIP]�VITVIWIRX�E�GLEVEGXIVMWXMG�SJ

E�TSTYPEXMSR��E�ZEVMEXMSR�MR�E�TL]WMGEP�SV�GLIQMGEP�TVSTIVX]�EX�E�WEQTPMRK�TSMRX��SV�ER�IRZMVSRQIRXEP

GSRHMXMSR���(EXE�VITVIWIRXEXMZIRIWW�MW�TVMQEVMP]�E�JYRGXMSR�SJ�WEQTPMRK�WXVEXIK]��XLIVIJSVI��XLI

WEQTPMRK�WGLIQI�QYWX�FI�HIWMKRIH�XS�QE\MQM^I�VITVIWIRXEXMZIRIWW���6ITVIWIRXEXMZIRIWW��EPWS�

VIPEXIW��XS�IRWYVMRK�XLEX��XLVSYKL�WEQTPI�LSQSKIRIMX]��XLI�WEQTPI�EREP]WMW�VIWYPX��GSRGIRXVEXMSR��MW

VITVIWIRXEXMZI�SJ�XLI�GSRWXMXYIRX�GSRGIRXVEXMSR�MR�XLI�WEQTPI�QEXVM\���%X�IEGL�5YERXIVVE�PEFSVEXSV]�

IZIV]�IJJSVX�QYWX�FI�QEHI�XS�EREP]^I�ER�EPMUYSX�XLEX�MW�VITVIWIRXEXMZI�SJ�XLI�SVMKMREP�WEQTPI��ERH�XS

IRWYVI�XLI�LSQSKIRIMX]�SJ�XLI�WEQTPI�FIJSVI�WYFWEQTPMRK�

reproducibility

8LI�TVIGMWMSR��YWYEPP]�I\TVIWWIH�EW�E�WXERHEVH�HIZMEXMSR��QIEWYVMRK�XLI�ZEVMEFMPMX]�EQSRK�VIWYPXW�SJ

QIEWYVIQIRXW�SJ�XLI�WEQI�WEQTPI�EX�HMJJIVIRX�PEFSVEXSVMIW�

response factor (RF)

%�JEGXSV�HIVMZIH�JVSQ�XLI�GEPMFVEXMSR�SJ�E�GSQTSYRH�XLEX�MW�YWIH�MR�XLI�UYERXMXEXMSR�GEPGYPEXMSR�SJ

WEQTPI� EREP]XIW�� �%� VIWTSRWI� JEGXSV�QE]� FI� HIVMZIH� JVSQ� ER� I\XIVREP� WXERHEVH� GEPMFVEXMSR� �XLIR

GEPPIH� E� 'EPMFVEXMSR� *EGXSV�� SV� JVSQ� ER� MRXIVREP� WXERHEVH� GEPMFVEXMSR� �XLIR� GEPPIH� E� 6IPEXMZI

6IWTSRWI�*EGXSV��

secondary standard

%�QEXIVMEP�LEZMRK�E�TVSTIVX]�XLEX�MW�GEPMFVEXIH�EKEMRWX�E�TVMQEV]�WXERHEVH�

self assessment

%WWIWWQIRXW�SJ�[SVO� GSRHYGXIH�F]� MRHMZMHYEPW�� KVSYTW�� SV� SVKERM^EXMSRW� HMVIGXP]� VIWTSRWMFPI� JSV

SZIVWIIMRK�SV�TIVJSVQMRK�XLI�[SVO�

shall
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Glossary (continued)

(IRSXIW�E�VIUYMVIQIRX�XLEX�MW�QERHEXSV]�ERH�LEW�XS�FI�QIX�

should

(IRSXIW�E�KYMHIPMRI�SV�VIGSQQIRHEXMSR�

standard addition

8LI�TVSGIHYVI�SJ�EHHMRK�ORS[R�MRGVIQIRXW�SJ�XLI�EREP]XI�SJ�MRXIVIWX�XS�E�WEQTPI�XS�GEYWI�MRGVIEWIW

MR�HIXIGXMSR�VIWTSRWI�XS�WYFWIUYIRXP]�IWXEFPMWL��F]�I\XVETSPEXMSR�SJ�XLI�TPSXXIH�VIWTSRWIW��XLI�PIZIP

SJ�XLI�EREP]XI�SJ�MRXIVIWX�TVIWIRX�MR�XLI�SVMKMREP�WEQTPI�

standard deviation

%�QIEWYVI�SJ�XLI�HMWTIVWMSR�EFSYX�XLI�QIER�SJ�XLI�IPIQIRXW�MR�E�TSTYPEXMSR���8LI�WUYEVI�VSSX�SJ�XLI

ZEVMERGI�SJ�E�WIX�SJ�ZEPYIW�

[LIVI� s� !��WXERHEVH�HIZMEXMSR

Σ� !��WYQ�SJ

X� !��SFWIVZIH�ZEPYIW

n� !��RYQFIV�SJ�SFWIVZEXMSRW

standardization

8LI� IWXEFPMWLQIRX� SJ� XLI� ZEPYI� SJ� E� TSXIRXMEP� WXERHEVH�[MXL� VIWTIGX� XS� ER� IWXEFPMWLIH� SV� ORS[R

WXERHEVH�

standard method

%�QIXLSH�SJ�ORS[R�ERH�HIQSRWXVEXIH�TVIGMWMSR�MWWYIH�F]�ER�SVKERM^EXMSR�KIRIVEPP]�VIGSKRM^IH�EW

GSQTIXIRX�XS�HS�WS�

standard operating procedure (SOP)

s =

( xx

n
i=1

n 2

i∑ −

−

)

1
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Glossary (continued)

%�[VMXXIR�HSGYQIRX� XLEX�HIXEMPW�ER�STIVEXMSR��EREP]WMW��SV�EGXMSR��[MXL�TVIWGVMFIH� XIGLRMUYIW�ERH

WXITW��XLEX�MW�SJJMGMEPP]�ETTVSZIH�EW�XLI�QIXLSH�JSV�TIVJSVQMRK�GIVXEMR�VSYXMRI�SV�VITIXMXMZI�XEWOW�

standard reference material (SRM)

%�QEXIVMEP�TVSHYGIH� MR�UYERXMX]��SJ�[LMGL�GIVXEMR�TVSTIVXMIW�LEZI�FIIR� GIVXMJMIH�F]� XLI�2EXMSREP

-RWXMXYXI� SJ� 7XERHEVHW� ERH� 8IGLRSPSK]� �2-78��� JSVQIVP]� 2&7�� SV� SXLIV� EKIRGMIW� XS� XLI� I\XIRX

TSWWMFPI�XS�WEXMWJ]�MXW�MRXIRHIH�YWI�

standard verification

7XERHEVH� MW� GLIGOIH� F]� 5YERXIVVE� SV� XLI� ZIRHSV� ZIVWYW� E� ORS[R� WTIGMJMGEXMSR�� � 7II� 7IGXMSR

��������

statistic

%� GSRWXERX� SV� GSIJJMGMIRX� XLEX� HIWGVMFIW� WSQI� GLEVEGXIVMWXMG� SJ� E� WEQTPI�� � 7XEXMWXMGW� EVI� YWIH� XS

IWXMQEXI�TEVEQIXIVW�SJ�TSTYPEXMSRW�

stock solution

%� GSRGIRXVEXIH� WSPYXMSR� SJ� EREP]XI�W�� SV� VIEKIRX�W�� TVITEVIH� ERH� ZIVMJMIH� F]� TVIWGVMFIH

TVSGIHYVI�W���ERH�YWIH�JSV�TVITEVMRK�[SVOMRK�WXERHEVHW�SV�WXERHEVH�WSPYXMSRW�

subsample

%� TSVXMSR� XEOIR� JVSQ� E� WEQTPI�� � %� PEFSVEXSV]� WEQTPI�QE]� FI� E� WYFWEQTPI� SJ� E� KVSWW� WEQTPI�

WMQMPEVP]��E�XIWX�TSVXMSR�QE]�FI�E�WYFWEQTPI�SJ�E�PEFSVEXSV]�WEQTPI�

supplier

7II�ZIRHSV�

surrogate (surrogate standard)

'SQTSYRHW��[LIR�VIUYMVIH�F]�E�QIXLSH��XLEX�EVI�YWIH�EHHIH�XS�IZIV]�FPERO��WEQTPI��0'7��QEXVM\

WTMOI��QEXVM\� WTMOI� HYTPMGEXI�� ERH� WXERHEVH�� � 8LI]� EVI� YWIH� XS� IZEPYEXI� EREP]XMGEP� IJJMGMIRG]� F]
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Glossary (continued)

QIEWYVMRK� VIGSZIV]�� � 7YVVSKEXIW� MRGPYHI� FVSQMREXIH�� JPYSVMREXIH�� SV� MWSXSTMGEPP]�PEFIPIH

GSQTSYRHW�XLEX�EVI�RSX�I\TIGXIH�XS�FI�HIXIGXIH�MR�IRZMVSRQIRXEP�QIHME�

systematic error

8LI�GSRHMXMSR�SJ�E�GSRWMWXIRX�HIZMEXMSR�SJ�XLI�VIWYPXW�SJ�E�QIEWYVIQIRX�TVSGIWW�JVSQ�XLI�VIJIVIRGI

SV�ORS[R�PIZIP�

systems audit or evaluation

%� W]WXIQEXMG� SR�WMXI� UYEPMXEXMZI� VIZMI[� SJ� JEGMPMXMIW�� TVSGIHYVIW�� IUYMTQIRX�� XVEMRMRK�� VIGSVH

OIITMRK��HEXE�ZIVMJMGEXMSR��ERH�VITSVXMRK�EWTIGXW�SJ�E�UYEPMX]�EWWYVERGI�W]WXIQ�XS�EVVMZI�EX�E�QIEWYVI

SJ�XLI�GETEFMPMX]�SJ�XLI�W]WXIQ���;MXLMR�5YERXIVVE��W]WXIQ�EYHMXW�SV�IZEPYEXMSRW�EVI�TIVJSVQIH�SR�E

TIVMSHMG�FEWMW�YRHIV�XLI�HMVIGXMSR�SJ�XLI��5YERXIVVE�'SVTSVEXI�(MVIGXSV�SJ�5YEPMX]�%WWYVERGI�

technique

4L]WMGEP�SV�GLIQMGEP�TVMRGMTPI�JSV�GLEVEGXIVM^MRK�QEXIVMEPW�SJ�GLIQMGEP�W]WXIQW�

traceability of data

8LI�IRXMVI�HSGYQIRXIH�GLEMR�SJ�EGUYMVIH�HEXE� JVSQ� XLI�SVMKMREP�EGUYMWMXMSR�IJJSVX� XLVSYKL� XS� XLI

JMREP� XEFYPEXMSR�� W]RXLIWMW�� VIHYGXMSR�� ERH� WXSVEKI� EGXMZMXMIW�� � 8LI� HSGYQIRXEXMSR� [MPP� EPPS[

GSQTPIXI�VIGSRWXVYGXMSR�SJ�XLI�HEXE�

traceability of samples

(YVMRK�EPP�IRZMVSRQIRXEP�QSRMXSVMRK�JMIPH�IJJSVXW��EGUYMVIH�WEQTPIW�[MPP�FI�EWWMKRIH�WTIGMJMG�ERH

YRMUYI� MHIRXMJMGEXMSR� RYQFIVW�� � 8LIWI� WEQTPI� RYQFIVW� WLEPP� FI� EGGSQTERMIH� F]� HSGYQIRXEXMSR

�GLEMR�SJ�GYWXSH]�JSVQ��[LMGL�GPIEVP]�MHIRXMJMIW�EPP�TEVEQIXIVW�EWWSGMEXIH�[MXL�WEQTPI�EGUYMWMXMSR�

%PP�EHHMXMSREP�WEQTPI�RYQFIVMRK�W]WXIQW�ETTPMIH�XS�XLI�WEQTPI�QYWX�FI�GPIEVP]�GVSWW�VIJIVIRGIH�XS

XLI� JMIPH� WEQTPI� RYQFIV� XS� TVSZMHI� JSV� XVEGIEFMPMX]� SJ� WEQTPIW� JVSQ� EGUYMWMXMSR� XS� VITSVXMRK� SJ

WEQTPI�VIWYPXW�

traceability of standards

8LI�EFMPMX]�SJ�ER�EREP]XMGEP�WXERHEVH�QEXIVMEP�YWIH�JSV�GEPMFVEXMSR�TYVTSWIW�XS�FI�XVEGIH�XS�MXW�WSYVGI�

8LI�WXERHEVHW�YWIH�F]�5YERXIVVE�QYWX�FI� XVEGIEFPI�ZME�[VMXXIR�HSGYQIRXEXMSR� XS� WSYVGIW�[LMGL
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Glossary (continued)

TVSHYGI�SV�WIPP�ZIVMJMIH�SV�GIVXMJMIH�WXERHEVHW��M�I���2EXMSREP�-RWXMXYXI�JSV�7XERHEVHW�ERH�8IGLRSPSK]�

SV�ZIRHSVW�TVITEVMRK�WXERHEVHW�JVSQ�XLSWI�WSYVGIW�[LMGL�XLI]�LEZI�GIVXMJMIH�

validation - computer software

8LI�TVSGIWW�SJ�IWXEFPMWLMRK�HSGYQIRXIH�IZMHIRGI�[LMGL�TVSZMHIW�E�LMKL�HIKVII�SJ�EWWYVERGI�XLEX�E

WTIGMJMG� TVSGIWW� [MPP� GSRWMWXIRXP]� TVSHYGI� E� TVSHYGX� QIIXMRK� TVIHIXIVQMRIH� WTIGMJMGEXMSRW� ERH

UYEPMX]�EXXVMFYXIW���8LMW�TVSGIWW�HIQSRWXVEXIW�ERH�HSGYQIRXW�XLEX� XLI�WSJX[EVI�TIVJSVQW�GSVVIGXP]

ERH�QIIXW�EPP�WTIGMJMIH�VIUYMVIQIRXW�

validation - data
8LI�TVSGIWW�SJ�E�WIGSRH�TEVX]�TIVJSVQMRK�E�W]WXIQEXMG�VIZMI[�SJ�XLI�VE[�ERH�JMREP�HEXE�TVSHYGIH�F]
E� PEFSVEXSV]�YWMRK�TVIHIXIVQMRIH�GVMXIVME� XS� EWGIVXEMR� XLI� ZEPMHMX]� SJ� XLI� HEXE�[MXL� VIWTIGX� XS� XLI
GVMXIVME��I�K���,%>;6%4�HEXE�ZEPMHEXMSR��

vendor

%R]� MRHMZMHYEP� SV� SVKERM^EXMSR� JYVRMWLMRK� MXIQW� SV� WIVZMGIW� SV� TIVJSVQMRK�[SVO� EGGSVHMRK� XS� E

TVSGYVIQIRX� HSGYQIRX�� � 8LMW� MW� ER� EPP�MRGPYWMZI� XIVQ� YWIH� MR� TPEGI� SJ� ER]� SJ� XLI� JSPPS[MRK�

WYTTPMIV��WIPPIV��GSRXVEGXSV��WYFGSRXVEGXSV��SV�GSRWYPXERX�

verification - computer software

8LI� TVSGIWW� SJ� GLIGOMRK� XLI� EGGYVEG]� SJ� QERYEPP]� IRXIVIH� SV� EYXSQEXMGEPP]� �IPIGXVSRMGEPP]�

GEPGYPEXIH�MRJSVQEXMSR�

verification - data

8LI�TVSGIWW�SJ�VIZMI[MRK�HEXE�XS�IRWYVI�XLEX�HEXE�VIHYGXMSR�LEW�FIIR�GSVVIGXP]�TIVJSVQIH�ERH�XLEX

EREP]XMGEP�VIWYPXW�XS�FI�VITSVXIH�GSVVIWTSRH�XS�XLI�HEXE�EGUYMVIH�ERH�TVSGIWWIH�
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