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STATEMENT OF MANAGEMENT POSITION 

IT Corporation is committed to providing quality services for environm~ntal 
management; services which meet the needs of our clients, satisfy regulatory 
requirements, and are commensurate with the current ~tate of the ~rt . 

• • 

To satisfy our clients' quality objectives, to meet regulatory requirements , 
and to comply with IT Corporate-wide requirements, IT Analytical Services 
{ITAS) has adopted a comprehensive Quality Assurance Program. The principles 
and practices of the Program apply to every employee at every level within 
ITAS; they are fundamental to the way we do business and to the services we 
provide. 

The Quality Assurance Manual is an overall statement of Program policy. This 
Manual provides guidance to ITAS personnel in fulfilling their 
responsibilities, and serves as a statement to external parties of ITAS' 
conmitment to quality. 

Implementation of the Program is the responsibility of all ITAS personnel. 
Management at every level has the commitment, duty, and authority to insist 
that these responsibilities are met, and that the principles and practices of 
the Program are followed and implemented. 

Quality Assurance Coordinators are assigned in all ITAS laboratories to see 
that the Program is implemented on a day-to-day basis as intended. Each 
Coordinator has the authority and duty to stop work if and when necessary to 
satisfy Program requirements. 

To verify that the Quality Assurance Program is successfully implemented, the 
laboratories are independently audited by the ITAS Director of Quality 
Assurance/Control, who is directly responsible to the Vice President, 
Analytical Services. In addition , the laboratories are subject to audits by 
the Environmental Projects Group Director of Quality Assurance and Discipl i ne 
Management, and by various regulatory authorities and other outside agenc ies . 
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Analytical data are used for many purposes, including: compliance with 

regulatory requirements; determination of the presence, concentration, and 

movement of hazardous materials in the environment; potential effects upon or 

protection required for persons; and the actions necessary for disposal or 

treatment of hazardous materials. 

Analytical data may be used within IT Corporation to support a broader-based 

project involved with: site characterization and/or remediation: on-site 

treatment; treatment and/or disposal at an IT facility; or health and safety 

protection of IT personnel and the public. Data may also be produced for 

outside commercial testing and submitted directly to clients for their 

decision making . 

It is the purpose of the ITAS Quality Assurance Program, as expressed in this 

Quality Assurance Manual, to provide data which are of acceptable quality. To 

achieve this, a system is described which controls: 

• Preservation of samples 
• Receipt and handling of samples 
• Processing and analyses of samples 
• Analytical equipment 
• Data verification 
• Data reporting 
• Records management 
• Management review . 

ITAS recognizes that all laboratory personnel affect data quality. This 

Manual has been prepared so that staff members will be cognizant of the 

procedures adopted by ITAS for the production of analytical data, and so 

they will be aware of their responsibilities. This Manual applies to 

chemical analysis only; microbiology, bioassay, geotechnical and 

radiological analyses are described in Laboratory-Specific Attachments 

to this Ouali ty Assurance Manual. 

HAN : PM-1( 1) 
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The remainder or this introductory section discusses: 

• Quality Assurance objectives of ITAS, which are 
subsequently discussed in detail in this Manual 

• The organization of ITAS 

• Quality Assurance documents within ITAS 

• Control, distribution, and revision of Quality 
Assurance documents. 

Within this Manual, the terms Quality Assurance and Quality Control are 

defined and used as follows: 

,. 1 

• Quality Assurance - The overall controls imposed 
upon laboratory operations. Actions taken by 
personnel and the documentation of laboratory 
performance are included as specified in the 
Quality Assurance Program. 

• Quality Control - The daily, specific actions· 
taken within the laboratory to verify sample 
integrity, performance of analyses, data 
processing, and record maintenance. 

OBJECTIVES OF THE QUALITY ASSURANCE PROGRAM 

As stated, the overall objective of the Quality Assurance Program for 

the ITAS laboratories is to provide data of known quality. To accom­

plish this, each laboratory must: 

• Maintain an effective, ongoing Quality Control 
Program to measure and verify laboratory 
performance. 

• Meet data requirements for accuracy, prec1s1on, 
and completeness through the use of proven 
methodologies. 

• Provide sufficient flexibility to allow con­
trolled changes in routine methodology to meet 
specific data requirements. 

HAN : PH-1( 2 ) 



( 

- ' 

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITAS QAH 
Section No. 1.0 • . 
Revision No . 1 
Date: February 1, 1988 
Page 3 of 9 

• Monitor operational performance of the laboratory 
on a routine basis and provide corrective action 
as needed. 

• Recognize and promptly correct for any factors 
which adversely affect quality. 

• Maintain complete records of sample submittal, 
laboratory performance, and completed analyses to 
verify resulting data . 

Specifically, the following actions are taken: 

• Procurement and control of instrumentation and 
supplies required for laboratory operation 

• Sample receipt, c~in-of-custody completion, and 
sample storage 

• Calibration and preventive maintenance of 
instrumentation 

• Establish a Quality Control sample program within 
the laboratory so that statistical evaluation of 
analyses can be done 

• Analyses in accordance with recognized analytical 
procedures 

• Data processing, validation, and reporting 

• Control and maintenance of laboratory records 

• Identification and resolution of nonconformances 
requiring corrective action 

• Audits to verify laboratory performance and the 
reporting of audit results to management 

• Training of analysts in technical and quality 
control procedures, including an orienetation to 
the ITAS Quality Assurance Program. 

1. 2 ITAS QUALITY ASSURANCE DOCUMENTS 

Complete documentation of ITAS operations requires several type.:; of ITAS 

Quality Assurance documents. This Quality Assurance Manual provides 

HAN : PH-1( 3) 
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overall policy for ITAS. Other documents provide supplementary infor­

mation or project-specific requirements. Each of the document types is 

discussed below. Figure 1-1 illustrates the basic purpose of each 

document. 

• Quality Assurance Manual · - The Quality Assurance 
Manual provides ITAS Quality Assurance policy. 
The Manual discusses all aspects for Quality 
Assurance and Quality Control, both admin­
istrative and technical. However, it is not 
intended that the Manual provide in-depth 
technical discussion. The Quality Assurance 
Manual has precedence in policy matters over all 
other ITAS quality-related documents. The Manual 
is applicable to and provides direction for all 
ITAS analytical laboratories. 

• Laboratory-Specific Attachments - Laboratory­
Specific Attachments to the Quality Assurance 
Manual are prepared for two purposes: 

- If an individual ITAS laboratory provides 
services that are unique to that laboratory, 
the service and necessary Quality Assurance 
requirements will be described in an 
attachment. 

- Certain aspects of laboratory operations dis­
cussed in the Quality Assurance Manual are 
dependent upon laboratory facilities. · Quality 
Assurance activities such as preventive main­
tenance, calibration, and data verification are 
functions of the equipment in a specific 
laboratory. Attachments will be prepared by 
each laboratory to document their specific 
operations. Laboratory-Specific Attachments 
are adopted as part of the Quality Assurance 
Manual for the preparing laboratory. 

• Manuals of Practice - Manuals of Practice are 
developed to provide in-depth technical discus­
sions of specific topics. For example, a Manual 
of Practice for the field collection, preser­
vation, and shipment of samples to ITAS 
laboratories provides specific uniform direction 
to IT personnel. Manuals are usable across ITAS 
laborntories. A Manual may be a collection of 
SOPs. 

MAN : PH- 1 ( 4 ) 
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• Standard Operating Procedures (SOPs) - These are 
written, detailed instructions describing the 
specific laboratory operations and performance of 
routine laboratory tasks. They specify what is 
done, whose responsibility it is to perform tasks 
and whose to verify their correctness; they are 
sufficiently detailed to provide data of 
acceptable quality and integrity, with a minimum 
loss of data due to out-of-control situations. 
They also provide for documentation to record the 
performance of all tasks and their results, and 
demonstrate the validation of the data each time 
the data are recorded, calculated, or 
transcribed. SOPs address the major elements 
upon which analytical quality depends. 

- Organization and personnel 
- Facilities and equipment 
- Analytical methodology 
- Sample custody procedures 
- Quality control 
- Data handling. 

• Project-Specific Manuals - Frequently, contract­
ual and regulatory demands, or uniqueness of a 
project's scope of work, require the preparation 
and implementation of a Project-Specific Quality 
Assurance Program and Manual, generally referred 
to as a Quality Assurance Project Plan (QAPP). 
Project demands can include: 

- The development and/or use of new testing 
methods 

- Different requirements for equipment 
calibration and maintenance 

- Different detection limits for testing 

- Different accuracy and precision limits or the 
statistical treatment of data 

- Additional or different document and record 
formats and maintenance. 

If a specific project requires a unique Quality 
Assurance Program, that program will be 
implemented. Full documentation will be provided 
in a Project-Specific Manual. The requirements 
of the project will take precedence over 
conventional ITAS Quality Assurance practices for 

-that work. 
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The Quality Assurance Manual, Attachments, Manuals of Practice, SOPs, 

and Project-Specific Manuals are approved and controlled documents. 

Approvals required before issue for the various documents follow: 

• ITAS Quality Assurance Manual 
- Senior Vice President, Environmental Projects 

Group 
- Vice President, IT Analytical Services 
- Director, Quality Assurance/Control, ITAS 

Director, Quality Assurance and Discipline 
Management, Environmental Projects Group 

• Laboratory-Specific Attachment 
- Laboratory Manager 
- Regional Director, Analytical Operations 
- Director, Quality Assurance/Control, ITAS 
- Director, Quality Assurance and Discipline 

Management, Environmental Projects Group 

• Manuals of Practice 
- Vice President, IT Analytical Services 
- Director, Quality Assurance/Control, ITAS 

• Standard Operating Procedures 
- Laboratory Manager 
- Director, Quality Assurance/Control, ITAS 
- Laboratory Quality Control Coordinator 

• Project-Specific Manuals 
- Laboratory Manager 
- Laboratory Quality Control Coordinator 
- Project Manager (if analytical services are 

part of a broader-based project, and if 
required by contract). 

Approval of these documents shall be denoted by a signature-and-date 

page in each document, which includes the required signatures above and 

the manual author. In addition, IT prepared documents shall be reviewed 

and approved by regulatory agencies, as appropriate. 

In general, documents will be distributed as needed to all ITAS 
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personnel. When the document is no longer needed or the copyholder 

leaves IT Corporation, it shall be returned. Copies distributed within 

IT and ITAS will be numbered for document control, or as uncontrolled 

documents. Distribution of the Quality Assurance Manual and Manuals of 

Practice will be by the Director, Quality Assurance/Control, ITAS. 

Laboratory-Specific Attachments and Project-Specific Manuals (QAPP), and 

SOPs will be distributed by the appropriate Laboratory Managers and QC 

Coordinators. 

So that all Quality Assurance documents can be revised as necessary, 

distribution lists will be maintained, as applicable, by the ITAS 

Quality Assurance Staff and Laboratory Managers. Before issue, 

revisions will require the same approvals as the original document. 

Also, revisions will be consecutively numbered and each page revised 

shall denote the numbered revision. To facilitate revisions, each page 

of all manuals shall con.ta in the following: 

Title .or Document Identification 
Section No. 
Revision No. 
Date: (of issue)° 
Page_ of_ 

Issuing a revision requires a revised signature page. 

Revisions will be issued to all holders of controlled copies. Each 

copyholder will sign a revision receipt verifying that the revision has 

been received and properly placed in the document. The receipt will be 
returned to the issuing manager. 

Copies of Quality Assurance documents will be issued external to IT 

Corporation as required. These documents may be controlled (numbered) 

or uncontrolled (unnumbered) copies depending upon the reason for 

issue. Controlled copies will be revised in accordance with the above. 

In all cases, external parties will be asked to return Quality Aszurnnce 

HAN : PH- 1( 7) 



,_ . ... . 

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITAS QAH 
Section- No. 1. O 
Revision No. 1 
Date: February 1, 1988 
Page S of 9 

documents when the need for the document has ended. Exceptions to this 

will be if the external party requires a copy for record purposes. 
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• Provides ITAS Quality Assurance pol i cy 

• States responsibilities of laboratory 
staff 

• Describes basic Quality Control 
practices 

• States supplementary implementing 
practices-and- services of a 
specific laboratory 

• For specific laboratory; becomes 
incorporated with Quality Assurance 
Manual 

• Detailed discussion of specific 
technical subjects 

• Provides detailed information related 
to technical topics discussed in 
the Quality Assurance Manual 

• Detailed description of spec t fic tasks 
relating to laboratory operation and 
procedures 

• Prepared as required for specif i c 
contract 

• May supplement or change ITAS Quality 
Assurance practices for specific project 

• Takes precedence over other ITAS 
documents for a specific project 

FIGURE 1-1 

ITAS QUALITY ASSURANCE DOCIJHENTS 
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2 . 0 LABORATORY ORGANIZATION 

This section discusses general positions and quality-related responsibil ities 

which each laboratory must provide for the implementation of the Quality 

Assurance Program and completion of Quality Control activities. Also 

discussed is the role of the IT Analytical Services Quality Assurance/Control 

Director. 

2.1 ITAS QUALITY-RELATED RESPONSIBILITIES WITHIN A LABORATORY 

The positions discussed below are part of ITAS laboratories. The quality­

related responsibilities may be modified in the Laboratory-Specif ic QA 

Attachments' organization section: 

\ 
( 

~ 

• Laboratory Manager 

- Report directly to Vice President, IT 
Analytical Services, or Regional Director 
Analytical Operations 

- Implement the Quality Assurance Program within 
the laboratory 

Periodically determine the effectiveness of the 
Quality Assurance Program in the laboratory 

Approve Laboratory-Specific Attachments to the 
Quality Assurance Manual and Project-Specific 
Manuals (OAPPs), SOPs, and revisions 

Recommends to the Quality Assurance/Control 
Director, ITAS, changes in the Quality 
Assurance Program 

- Issues laboratory reports 

- Maintain current laboratory organization chart 

- Supervise laboratory participation in inter-
laboratory accreditation and proficiency 
programs. 

HAN:PH-2(1) 
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• Technical Director 

Provides technical overview of laboratory 
activities 

- Serves as an "in-house" consultant for the 
applicability of general Quality Control 
practices to specific needs 

Leads the training of analysts in laboratory 
operations and analyt,ical procedures 

- Evaluates analytical techniques, procedures, 
· -·· - instrumentation and Quality Control procedures, 

and provide recommendations to the Laboratory 
Manager 

- Supervises the verification of software for 
data processing 

- Recommends standards for purchasing instru­
mentation, equipment, reagents, gases, and 
chemicals 

- Defines the instrument preventive maintenance 
schedule 

- Defines the calibration program within the 
laboratory. 

• Quality Control Coordinator: 

- Prepares Quality Control ~tand~~d~, ar~anges 
insertion of Quality Control samples into the 
laboratory sample stream, and reviews the 
results 

- Performs statistical analyses utilizing results 
of QC samples analyses 

- Informs the Operations Manager ~nd Group 
Leaders of data which lies outside of 
acceptable limits 

- Serves as the "focal point" for the reporting 
and disposition of nonconformances 

- Resolves ongoing and recurring nonconformances 
within the Laboratory 

MAN:PM-2(2) 
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- Recommends corrective actions for resolution of 
nonconformances 

- Reviews statistical data to verify the 
laboratory is meeting stated Quality Control 
goals 

- Maintains current distribution lists for 
Laboratory-Specific Attachments and Project­
Specific Manuals and Standard Operating 
Procedures 

- Closes findings and recommendations of Quality 
Assurance Audits 

- Notifies the Technical Director, Operations 
Manager, and Laboratory Manager of out-of­
control situations 

- Stops production of data in a laboratory area 
where the review of quality control data or 
procedures shows significant problems 

- Reports nonconformances to the ITAS Quality 
Assurance/Control Director or the Director, 
Quality Assurance, Environmental Project Group 
if the situation is not corrected within the 
laboratory 

- Assists in the performance of Quality Assurance 
audits and performs Quality Control audits 

- Establishs and supervises the laboratory 
Quality Assurance training program. 

• Operations Manager/Assistant Laboratory Manager: 

- Oversees the log-in of all samples received, 
completion of chain-of-custody records, and 
maintenance of sample log books 

- Manages laboratory daily analytical operations 

- Supervises Qu;llity Control activities performed 
as part of routine analytical operations 

- Supervises sample storage faciliti~s 

- Supervises the preparation and maintenance of 
laboratory records 
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~ Oversees preventive maintenance program. 

• Group Leaders: 

• 

- Serve as the Lead Analyst within the group 
(group meaning organic analysis, inorganic 
analysis, special projects, etc.) 

- Organize and schedule the analytical testing 
program with consideration for sample-holding 
times 

- Implement data verification procedures 

- Assign analysts for data processing and 
validation activities 

- Review and approve all analytical data and 
submit to Operations Manager and Laboratory 
Manager for issue 

- Evaluate instrument performance and supervise 
instrument calibration and preventive 
maintenance programs 

- Report out-of-control or nonconforming 
situations to Operations Manager, Laboratory 
Manager, and Quality Control Coordinator, as 
appropriate . 

Analysts 

- Perform analytical procedures and data record­
ing in accordance with accepted methods 

- Perform and document calibration and preventive 
maintenance of instrumentation, as appropriate 

- Perform data processing and validation 

- Immediately report out-of-control situations, 
instrument malfunction. calibration failure, or 
other nonconformances to the Group Leader and 
Quality Control Coordinator, as appropriate. 

2.2 ITAS QUALITY ASSURANCE RESPONSIBILITIES OUTSIDE OF THE LABORATORY 

Ultimate responsibility for Quality Assurance within the laboratories 

HAN:PH-2(4) 
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lies with the Vice President, IT Analytical Services. To fulfill thi s 

responsibility, the Vice President has assigned responsibility with i n 

the laboratory to the respective Regional Directors Analytical 

Operations and Laboratory Managers. External review of laboratory 

quality performance is assigned to the IT Analytical Services Qual i ty 

Assurance/Control Director. 

The Director, Quality Assurance/Control, reports directly to the Vi ce 

President and is independent of laboratory management . This 

independence allows the Director to assess laboratory quality 

performance without be ing influenced by schedule and cost 

considerations . Responsibilities of the Quality Assurance/Control 

Director are : 

• Approves ITAS Quality Assurance documents 

• Performs audits of ITAS laboratories (audits are 
discussed in Section 14.0) to verify compliance 
with the Quality Assurance Program 

• Verifies completion of corrective action cited i n 
audits 

• Acts as the collection point for proposed changes 
in the Quality Assurance Program and initiate 
changes in the program 

• As necessary, discusses with Laboratory Managers 
and the Vice President unresolved nonconformances 
brought to the Director's attention by Quality 
Control Coordinators. 

• • 

1988 

IT Analytical Services is a Division of the Enviromental Project Group. The 

Director, Quality Assurance and Discipline Management for the Group provides a 

further independent quality assurance review by: 

• Participating in laboratory audits with the ITAS 
Quality Assurance/Control Director 

HAN:PH-2(5) 
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• Approving the ITAS QA Manual and its Laboratory­
Specific Attachments 

• Maintaining communication so that QA problems 
which are not readily resolved within ITAS or are 
detrimental to the performance of a project 
within the Group are brought to the Group 
Director's attention for resolution. 

IT Analytical Services has several Regional Directors of Analytical 
Operations, each responsible for two or more laboratories within a particular 
region. Quality Assurance duties of these Directors include : 

• Providing resources for each laboratory's QA 
Program's effective implementation 

• Reporting directly to the Vice President , IT 
Analtyical Services 

• Periodically determining the effectiveness of the 
QA Programs at each laboratory 

• Recommending changes in the QA Program to the 
Director, Quality Assurance/Control, ITAS. 
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3.0 STANDARD LABORATORY PRACTICE 

Daily activities within an analytical laboratory are directed toward the 

analysis of samples. However, there are many laboratory functions which 

precede and follow analysis that are necessary to control and verify the 

analysis. The functions, as a total, represent the daily implementation of 

the Quality Assurance Program by the laboratory staff. 

This section serves as an introduction to these functions and provides an 

overview of them as the total system providing Quality Assurance within the 

laboratory. Figure 3-1 presents a flow chart of functions for laboratory 

analyses. The functions shown can be divided into those which directly 

involve a sample, laboratory functions, and those which are independent (in 

general) of specific sample analysis, auxiliary functions. 

Each function is affected by those which precede it. Therefore, it is 

imperative that each function be controlled in a specified manner. It is the 

purpose of the Quality Assurance Program to provide control by specifying how 

functions are to be performed, and by providing "checks and balances" to 

verify performance. 

Each function is discussed in detail in the sections which follow (Sections 

4.0 through 13.0 as denoted in Figure 3-1). following is a brief discussion 

of the activities performed for each function and their role in the Quality 

Assurance Program. 

3.1 RECEIPT OF SAMPLES AND INITIATION OF TESTING PROGRAM 

Upon receipt of samples in the laboratory, the following is done: 

• Samples are examined for damage, checked for 
proper preservatives and temperature 

• The Chain of Custody form is signed 

• Samples are placed in the proper storage 
environment 

HAN:PH-3(1) 
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• The testing program is defined by the Request for 
Analysis form or Purchase Order, or other 
appropriate means 

• Acceptable holding times until samples must be 
analyzed are defined 

• Samples are logged int·o the laboratory sample 
stream 

• Appropriate laboratory personnel are notified of 
sample receipt. 

3.2 MATERIAL AND INSTRUMENT PREPARATION 

Concurrent with the performance of analysis, auxiliary functions are 

performed to provide appropriate .materials to the Analysts, and verify 

and maintain instrument performance. 

Material Procurement and Control 

• Specifying grades of reagents, solvents, gases, 
and water used within the laboratory for specific 
analyses, and verifying adequacy of these 
1Dclterial~ before use 

• Specifying material composition and volumetric 
tolerance of laboratory vessels 

• Controlling reagents, solvents, etc., during 
storage 

• Cleaning protocol for laboratory vessels. 

Calibration 

• Scheduled comparison of instrument performar.~e 
against national standards for instruments which 
measure physical parameters, such as mass, time, 
and temperature. This type of calibration is 
independent of use in specific analyses and 
projects. 

MAN:PM-3(2) 
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• Determination of instrument response to known 
chemical composition and concentration. Cali­
bration may be part of daily instrument usage to 
define response for post analysis data processing 
of analytical raw data, or as response checks 
during or at the completion of a instrument 
run. This type of calibration may be independent 
of or part of the analysis for a specific · 
project. 

Preventive Maintenance 

3.3 

• Servicing instruments on a scheduled basis to 
maintain performance 

• Maintaining a stock of instrument parts which are 
known to regularly degrade because of usage 

• Preparing log books so that .the historical 
performance of an instrument can be assessed. 

ANALYTICAL PROCEDURES 

The actual analysis of samples occurs during this function; however, for 

the analysis to be complete, several activities must be coincident: 

• Sample holding times and storage environment are 
reviewed by the Analyst to verify that sample 
integrity has been maintained 

• Ana-lysis is performed in accordance with standard 
methods adopted by ITAS or as specified by the 
client. Analysis results include: 

- Prescribed daily instrument calibration or 
instrument tuning and documentation 

- Preparation and analysis of Quality Control 
samples and/or standards as part of the sample 
stream at the level of samples required. 

3.4 PROCESS OUALtTY CONTROL DATA 

There are four steps involved in the total verification of analytical 

d:lta: 

• Computation of Quality Control sample data 

MAN:PM-3(3) 



C 

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

• Comparison of Quality Control data with 
analytical acceptance limits 

ITAS QAM 
Sect i on No . 3.0 • • 
Revision No . 1 
Date: February 1, 1988 
Page 4 of 6 

• Computation of analytical results from the data 

• Independent validation of analytical results. 

In general, Quality Control data and analytical data are interconnected . . 

However, for the purposes of this discussion, the preparation of Quality 

Control data and the processing and evaluation of analytical data will 

be discussed separately because of the difference in quality assurance 

requirements for each. 

Section 3.4 discusses Quality Control data, and Section 3.6 discusses 

the treatment of analytical data. 

Quality Control samples results are analyzed and the QC data are 

reviewed and compared against stated acceptance levels for accuracy and 

· precision. The data are used, as appropriate, to update control 

charts. If the QC data meets acceptance levels, processing of the 

analytical data begins. If the QC data are unacceptable, corrective 

action must be taken. 

3.5 CORRECTIVE ACTION 

If Quality Control data are unacceptable, the cause must be deter­

mined. If the cause can be resolved so that the integrity of the 

analytical data are not affected or can be corrected, the processing of 

the analytical data can proceed. Nonconformances which affect the 

integrity of analytical data will require _resolution which may include 

reanalysis of the affected samples. Results shall be qualified in the 

report . 

3.6 DATA PROCESSING ANO VALIDATION 

• Analytical test results are calculated by the 

HAN:PH-3(4) 
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Analyst using computational methods prescribed 
for the various analytical methods 

• The resulting data are validated, -as required, by 
an individual independent of the analysis. Vali­
dation demonstrates and documents that the 
analyses have been properly performed, that 
proper input parameters (such as response factors 
or dilutions) have been used, and that 
mathematical manipulation is correct. 

REPORTING 

• Analytical data, and Quality Control data if 
appropriate, are summarized in presentation 
format 

• The data are reviewed by Group Leaders to verify 
that the objectives of the analysis have been met 

• After approval the data are issued by the 
Operations Manager and/or the Laboratory Manager. 

3.8 RECORDS MANAGEMENT 

There are two categories of records prepared within an ITAS laboratory: 

• Project-specific records which are related solely 
to the analysis performed for a group of samples 
such as chain-of-custody and raw analytical data 

• Records which demonstrate overall laboratory 
operation, and are, in general, independent of 
specific projects, such as the master laboratory 
sample log-in book, instrument performance, and 
maintenance log books and control charts. 

Separate ·riles are maintained for each category of records. However, 

the document control system enables cross-referencing of records (such 

as for instrument performance and maintenance log books) so that 

implementation of the Quality Assurance Program can be demonstrated. 

MAN:PM-3(5) 
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4.0 MATERIAL PROCUREMENT AND CONTROL 

The quality of reagents, solvents, gases, water, and laboratory vessels -used 

in analyses must be known so that their effect upon analytical results can be 

defined. Materials purchased by an ITAS Laboratory shall meet the 

requirements stated below or as denoted in specific analytical procedures, and 

be controlled as stated. Requirements are also stated for internally prepared 

materials such as water and compressed air. 

Each laboratory shall assign an individual responsible for purchasing 

materials and controlling them in the laboratory. This person can be the 

Quality Control Coordinator or other as assigned by the Laboratory Manager . 

Responsibility for this work shall be defined in the respective Laboratory­

Specific Attachment to this Manual and the laboratory organization charts . 

Duties include: 

• Specifying in purchase orders or requisitions, 
suitable grades of materials (grade should be 
defined by the QC Coordinator or Croup Leaders) 

, 

• Verifying upon receipt that materials meet 
requirements and that, as applicable, material 
certificates are provided and maintained in the 
laboratory record system 

• Identifying and storing materials 

• Verifying that material storage is properly 
maintained, and removing materials from use when 
shelf life has expired . 

4 . 1 REQUIREMENTS FOR REAGENTS, SOLVENTS. AND GASES 

Chemical reagents, solvents, and gases are available in a variety of 

grades of purity, ranging from technical grade to ultrapure grades. The 

purity required varies with the type of analysis . The parameter mea­

sured and the sensitivity and specificity of the detection system are 

important factors in determining the purity required. For many analy­

ses, including most inorganic analyses, analytical reagent {AR) grade is 

satisfactory. Other analyses, such as trace organic and radiological , 

HAN:PH-4(1) 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

-- ---------------

ITAS QAH 
Section No . 4 . 0 • · 
Revision No . 1 
Date : February 1, 1988 
Page 2 of 8 

frequently require special ultrapure reagents, solvents, and gases . If 

the analytical method does not specify the purity of materials, it is 

generally intended that analytical grade be used. Materials of lesser 

purity than specified shall not be used. Prior to performing an analy­

sis, the label of the material container should be checked by the Anal ­

yst to verify that the material purity meets analytical needs. 

Materials are prepared and standardized against reliable primary 

standards whenever possible. They are restandardized, or prepared 

fresh, as often as indicated by their stability. 

4 . 1.1 General Inorganic Analyses 

In general, AR grade reagents and solvents are adequate for inorganic 

analyses. Primary standard reagents shall be used for standardizing a l l 

volumetric solutions. All prepared reagents shall be checked for 

accuracy. 

Individual analytical methods specify the reagents that require frequent 

standardization, or special treatment. The Analyst must comply with 

these special operations. To minimize potential deterioration, the 

Analyst should prepare a limited volume of such reagents, depending on 

the quantity required over a given period of time . 

~.1.2 Trace Metals Analyses 

All standards used for atomic absorption and emission spectroscopy shal l 

be spectre-quality. It is recommended that other reagents and solvents 

also be spectre-quality. Standards are prepared by the Analyst , or 

purchased provided purchased materials meet the requirements of the 

analytical method. 

In general, fuel and oxidant gases used for atomic absorption can be 

commercial grade. Compressed :1ir can be commercially supplied, dry 

~rade, or supplied by l:1boratory air· compressors if adequ;it~ pressu r ~ is 
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maintained and the air is filtered to remove oil, water, and possible 

trace metals. 

4.1.3 Organic Chemical Analyses 

In general, pesticide grade (nanograde) is the minimum acceptable grade 

for materials used for organic analyses. Reference grade standards 

should be used as necessary. Special note should be made of the assay 

of standard materials. 

Some gas chromatography (GC) detectors require that solvents, standards, 

and samples be free of certain classes of compounds. For example, use 

of the flame photometric detector requires that reagents and solvents be 

free of sulfur and phosphorus interference. 

For sample cleanup procedures, the adsorbents most commonly used for 

column chromotographic cleanup of sample extracts are Florisil, carbon, 

silica gel, and alumina. These are preactivated according to the 

analytical method requirements and checked for interfering 

constituents. The contents of each solvent lot must be checked to 

determine suitability for the analyses. Similarly, all analytical 

reagents and other chemicals must also be routinely checked. 

4.1.4 Water 

Deionized water is used as appropriate for dilution, preparation of 

reagent solutions, and final rinsing of glassware as described in 

Laboratory-Specific Attachments to this Quality Assurance Manual. 

Distilled water is usually not of sufficient purity because distillation 

·does not remove certain contaminants. The specifications for ASTM Type 

II quality water shall be met: Maximum Electrical Conductivity at 25°C 

of 1.0 ~mho/cm, or Minimum Electrical Resistivity at 25°C of 1.0 M ohm/ 

cm. Water quality shall be determined daily by measuring either 

conductivity or resistivity and recording measurements in a log book. 
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Organic-free water is required for microbiological and volatile organ i c 

analyses. Organic-free water may be verified by the purge-and-trap 

technique on the GC. However, when determining trace organics by sol­

vent extraction and gas chromatography, specialty water such as high 

performance liquid chromatography (HPLC) grade water with sufficiently 

low background must be used. Preextraction of the water with the 

solvent used in the analysis, or nitrogen purging, may be helpful in 

eliminating organic compounds from the water. 

4 . 1.5 Compressed Air 

Compressed air must be free of oil, water, and dirt. If produced in the 

laboratory, appropriate filters shall be used at the compressor to 

prevent moisture from entering the piping system. Filters to remove oil 

shall be installed at the point of use for atomic absorption and gas 

chromatographic applications. 

If purchased, or as a backup to an in-house compressor system, com­

pressed air shall be high quality, dry grade. 

4.2 REQUIREMENTS FOR LABORATORY CONTAINERS 

Containers used in the laboratories can affect the quality of results . 

Material composition and volumetric tolerances are discussed below. 

4.2.1 Material Composition of Laboratory Vessels 

Soft glass containers are not recommended for general use, especially 

for the storage of reagents. The glass recommended for general use is 

chemically resistant borosilicate glass, such as is manufactured under 

the trade names of Pyrex or Kimax. This glassware is satisfactory for 

analyses performed by an ITAS labo:atory unless otherwise noted in the 

sampling or testing procedure. 

The use of plastic vessels; containers; and other apparatus made o·r 

Teflon, polyethylene, polystyrene, and polypropylene is desirable for 
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The following guidelines should be considered when selecting the 

material composition of laboratory vessels: 

• Borosilicate or polyethylene bottles are to be 
used for the storage of reagents and standard 
solutions, unless otherwise specified . 

• Plastic containers should not be used for 
reagents and solvents used in organic analyses . 

• Dilute metal solutions have a tendency to plate 
out on container walls over long periods of time ; 
therefore, dilute metal standard solutions should 
be prepared at the time of analysis. 

• The use of disposable glassware is satisfactory 
for some analyses, such as the use of disposable 
test tubes as sample containers for use with some 
automatic samplers. 

• Borosilicate glassware is not completely inert, 
particularly to alkalis. Standard solutions of 
silica, boron, and the alkali metals should be 
stored in polyethylene bottles. 

4.2.2 Volumetric Container Specifications 

ITAS laboratories shall use glassware of sufficient accuracy as required 

for the analytical procedure for the measurement of sample or reagent 

volumes. This includes volumetric flasks, volumetric pipets , and 

accurately calibrated burets. Less accurate types of glassware, includ­

ing graduated cylinders and serological and measuring pipets, have 

specific uses when less exact volumes are permitted by the analyt i cal 

procedure. 

In general, volumetric containers will not be calibrated by ITAS unless 

required by a specific analytical method. However, containers, pr imari ­

ly glassware, shall be purchased with the objective of meeting the 

correct end use of the container in an analytical procedure. Thus, for 
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example, if an analytical method requires that Class A glassware be 

used, the Analyst shall fully comply with the method. 

4 . 3 STORING AND MAINTAINING REAGENTS AND SOLVENTS 

The following shall apply for storing and maintaining reagents and 

solvents: 

• Standard reagents and solvents are stored in 
accordance with manufacturer's recommendations 

• Standard solutions shall be stored separately 
from samples to avoid possible cross­
contamination 

• Light-sensitive standard reagents or solvents are 
stored in a cool, dark place 

• Materials used for radiological determinations 
are stored in dark bottles 

• Organic reagent standards are stored at or below 
4°c 

• Organic reference materials are stored in a 
freezer (at or below 0°C) 

• Adsorbents for thin-layer and column chromatog­
raphy are stored in the containers in which they 
are supplied, or according to the requirements of 
individual analytical methods 

• When fresh stock solutions are required, dilu­
tions of the new standard are compared to the 
current standard or an independent Standard 
Reference Material to determine consistency or 
document traceability 

• Standards are not maintained longer than recom­
mended by the manufacturer or as specified in the 
analytical method. 

4.4 GLASSWARE CLEANING REQUIREMENTS 

Methods of cleaning glasswnre are selected according to the substances 

that are to be removed ~nd the analytical analysis required. Water­

soluble substances can be washed out with hot or cold water and the 
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vessel finally rinsed with successive small amounts of deionized 

water. Other substances more difficult to remove may require the use of 

a detergent, organic solvent, dichromate cleaning solution, nitric acid , 

or aqua regia. In all cases, it_ is good practice to rinse a vessel with 

tap water followed by deionized water as soon as possible after use . 

Material allowed to dry on glassware is much more difficult to remove . 

Chromic acid is an effective but dangerous cleaning agent. It may be 

prepared by adding 1 liter of concentrated sulfuric acid slowly, with 

stirring, to a 35-ml saturated sodium dichromate solution. This mixture 

must be allowed to stand for approximately 15 minutes in the vessel to 

be cleaned and may then be returned to a storage bottle. Following the 

chromic acid wash, the vessels are rinsed thoroughly with tap water, 

then with small successive portions of deionized water. 

For certain determinations, especially trace metals, glassware shall 

also be rinsed with a 1:1 nitric acid-water mixture. This is followed 

by thoroughly rinsing with tap water and successive portions of deion­

ized water. This may require as many as 12 to 15 rinses, especially if 

chromium is determined. A nitric acid rinse is also especially 

important if lead is to be determined. 

Glassware used for phosphate determinations should not be washed with 

detergents containing phosphates . This glassware must be thoroughly 

rinsed with tap water and deionized water. For ammonia and Kjeldahl 

nitrogen determination, the glassware must be rinsed with ammonia-free 

water . 

Glassware used in the determination of trace organic constituents in 

water, such as chlorinated pesticides, should be as free as poss i ble of 

organic contaminants . A chromic acid wash of at least 15 minutes is 

necessary to destroy these organic residues. Rinse thoroughly with tap 

water and, finally, with deionized water. Glassware may be dried for 
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immediate use by rinsing with redistilled acetone. Otherwise, non­

volumetric glassware may be oven dried or placed in the muffle furnace 

at 400°C for two hours. Glassware should be stored immediately after 

drying to prevent any accumulation of dust and stored inverted or with 

the mouth of the glassware covered with foil. 

Bottles used for the collection of samples for organic analyses should 

be rinsed successively with chromic acid cleaning solution; tap water; 

deionized water; and, finally, several times with a redistilled solvent 

such as acetone, hexane, petroleum ether, or chloroform. Caps should be 

washed with detergent; rinsed with tap water, deionized water, and 

solvent. Liners are treated in the same way as the bottles and are 

stored in a sealed container. 

Alternate methods for cleaning may be used if it is demonstrated (such 

as by blank analysis) that the result is satisfactory. Also, disposable 

or precleaned glassware may be purchased if applicable to the analytical 

procedure. 
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5.0 SAMPLE RECEIPT AND INITIATION OF TESTING PROGRAM 

Laboratory analyses are performed to produce data representative of condit ions 

when the sample was obtained. To provide representative samples for analys is, 

both field · and laboratory personnel must satisfactorily perform their 

activities. Although the purpose of this manual is to define the laboratory 

Quality Assurance Program, the interrelationship of field and laboratcry . 

operations in maintaining sample integrity is briefly discussed because the 

effect of field operations upon resulting data quality cannot be totally 

separated from laboratory operations. Figure 5-1 shows the sample collection, 

transport, and holding process. The steps presented are the basis for the 

following discussion. 

5.1 FIELD COLLECTION AND SHIPMENT 

Prior to collecting samples, the collection team must consider the analyses to 

be performed and the "hazard level" of the media being sampled so that proper 

sample containers and shipping containers can be assembled and the proper 

preservatives added to samples. In addition, field logs and record sheets, 

Chain of Custody forms, and Request for Analysis records must be assembled. 

All records required for documentation of field collection must be completed 

by the field team. Several of the documents that affect laboratory operations 

are discussed herein. The primary documenting record is the Chain of Custody 

form. 

In addition to initiating the Chain of Custody form, field personnel arc 

responsible for uniquely identifying (required on the Chain of Custody form) 

and labeling samples, providing proper preservation, and packaging samples to 

preclude breakage during shipment. 

Referring to Figure 5-2, every sample shall be labeled to identify: 

• Project number 

• Unique sample number 
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• Sample location (such as borehole and depth , or 
grid-coordinates) 

• Sampling date and time 

• Person obtaining the sample 

• Method of sample preservation/conditioning. 

Samples must be placed in containers compatible with the intended analy­

sis and properly preserved to maintain sample integrity. Also, the 

collection of samples must consider the time interval between acquiring 

the sample and analysis (holding time) so that the sample is 

representative. Table 5-1 provides requirements for various analytical 

parameters with respect to the type of container, preservation method, 

and maximum holding time between collection and analysis. 

As can be seen, polyethylene or glass containers are required; and, in 

most cases, samples must be cooled to four degrees Centigrade. The 

table also provides the recommended sample volume for a specific 

analysis . 

High hazard (medium/high concentration) samples must be packaged 

according to DOT regulations. The ITAS Manual of Practice: "Sample 

Packaging and Shipment" should be used, in conjunction with 49 CFR, 

Parts 100-177, when packaging hazardous samples. The Manual also 

presents detailed instructions on packaging non-hazardous or 

environmental samples. 

Shipping containers are to be sealed with custody tape prior to shipment 

(see Figure 5-5), whether shipped by direct transport by field personnel 

or commercial carrier. The only -:?xception to this is if sufficient 

holding time exists so that the samples can be held in the field; then 

it is necessary to re-ice the containers and seal them prior to 

transport . 
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As soon as field personnel are ready to transport samples from the field 

to the laboratory, they shall notify the laboratory by telephone of the 

shipment. If the samples are transported by field personnel , the 

estimated time of arrival at the laboratory should be given. If the 

samples are shipped by commercial carrier, the laboratory should be 

telephoned as soon as the shipping containers are consigned to the 

shipper. 

The final step in providing information to the laboratory is shown on 

Figure 5-3. The Request for Analysis form shall be completed by the 

field personnel and included wi th the Chain of Custody form . The QC 

level required (see Section 8.3) should be stated on this form. It i s 

imperative that the Request for Analysis form be provided so that 

analytical requirements are defined and sample holding times are not 

exceeded. The analyses requested should be consistent with the project 

work plan, or Quality Assurance Project plan; the Request for Analysis 

form takes precedence if these documents conflict. 

5.2 CHAIN OF CUSTODY 

An overriding consideration for resul_ting 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. Documentation is 

accomplished through a Chain of Custody record that lists each sample 

and the individuals responsible for sample collection, shipment, and 

receipt. A sample is considered in custody if it is: 

• In a person's actual possession 

• In view after being in physical possession 

• Locked or sealed so that no one can tamper with 
it after having been in physical custody 

• In a secured area, restricted to authorized 
personnel. 
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Figure 5-4 is the Chain of Custody form to be used by IT personnel in 

collecting and shipping samples. An ITAS laboratory shall not accept 

samples collected by IT personnel for analysis without a correctly 

prepared Chain of Custody form. 

The Chain of Custody form shall be signed by each individual who has the 

samples in their possession. Preparation of the Chain of Custody shall 

be as follows: 

• The Chain of Custody record shall be initiated in 
the field by the person collecting the sample, 
for every sample. Every sample shall be assigned 
a unique identification number that is entered on 
the Chain of Custody form. Samples can be 
grouped for shipment and use a common form. The 
form on Figure 5-4 allows for ten samples. If 
more than ten samples are shipped in the same 
container, more than one Chain of Custody form is 
required. 

• The record shall be completed in the field to 
indicate project, sampling team, etc. 

• If the person collecting the sample does not 
transport the samples to the laboratory or 
deliver the sample containers for shipment, the 
first block for Relinquished By ___ , Received 
By_ shall be completed in the field. 

• The person transporting the samples to the lab­
oratory or delivering them for shipment shall 
sign the record form as Relinquished By 

• If the samples are shipped to. the laboratory by 
commercial carrier, the Chain of Custody form 
shall be sealed in a watertight container, placed 
in the shipping container, and the shipping 
container sealed prior to giving it to the 
carrier. 

If the samples are directly transported to the 
laboratory, the Chain of Custody form shall be 
kept in possession of the person delivering the 
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• For samples shipped by commercial carrier, the 
waybill shall serve as an extension of the Chain 
of Custody record between the final field custod­
ian and receipt in the laboratory. 

• Upon receipt in the laboratory, the Sample 
Custodian, or representative, shall open the 
shipping containers, compare the contents with 
the Chain of Custody form, and sign and date the 
record . Any discrepancies shall be noted on the 
Chain of Custody form. 

• If discrepancies occur, the samples in question 
shall be segregated from normal sample storage 
and the field personnel immediately notified. 

• The Chain of Custody form is completed after 
sample disposal. · Note the blocks for this 
purpose on Figure 5-4. 

• Chain of Custody records shall be maintained with 
the records for a specific project, becoming part 
of the data package. 

Multipart Chain of Custody forms may be used so that a copy (yellow) 

remains with the person shipping the samples. 

5.3 LABORATORY SAMPLE RECEIPT 

The first step in the laboratory receipt of samples is notification of 

the Operations Manager or Group Leaders of the incoming samples. 

Upon sample receipt, the Sample Custodian, or representative shall: 

• Note whether the samples were shipped as 
hazardous materials; if so, the sample cont~iner 
should be opened in a hood, the Custodian should 
wear gloves and a respirator in case of improper 
packing or breakage. 

• Examine the shipping containers to verify that 
the custody tape is intact. If not, the sample 
shipper is notified. This nonconformance is 
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documented, together with corrective actions and 
notification of field personnel, and Lab and 
Project Management. Figure 5-5 shows examples of 
custody seals . 

• Examine all samples and determine if proper 
temperature has been maintained during ship­
ment. Document temperatures on the Chain of 
Custody forms. If samples have been damaged 
during shipment, the remaining samples shall be 
carefully examined to determine whether they were 
affected. Any samples affected shall also be 
considered damaged. It will be noted on the 
Chain of Custody form that specific samples were 
damaged and that the samples were removed from 
the sampling program. Field personnel will be 
notified as soon as possible that samples were 
damaged and that they must be resampled, or the 
testing program changed, and an estimate of the 
cause of damage. 

• Compare samples received against those listed on 
the Chain of Custody form. 

• Verify that sample holding times have not been 
exceeded. 

• Sign and date the Chain of Custody form and 
attach the waybill . 

• Attach appropriate laboratory sample container 
labels with test and preservative information 
(Figure 5-6). 

• Place the samples in adequate laboratory storage . 

• Enter the samples in the laboratory sample log- in 
book, and/or the sample management computer 
system which contains the following information : 

- Project identification number 
- Sample numbers 
- Type of samples 

Date received in laboratory 
Date put into storage after analysis is 
completed 

- Date of dispOSrtl. 
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The last two items will be added to the log when 
the action is taken. 

• Notify the Operations Manager or Group Leaders of 
sample arrival. 

• Place the completed Chain of Custody records in the 
project file. 

If samples collected by IT personnel arrive without Chain of Custody 

forms or with incorrect Chain of Custody records or broken custody 

seals, the following shall be done by the Sample Receiving Clerk: 

• If the Chain of Custody form is incorrect or a 
custody seal is broken, a telephone call is made 
to the Project Manager and field personnel, 
stating the nonconformance reporting and 
correction. A record of the call memorandum must 
be signed and dated by the Sample Custodian and 
the QC Coordinator. This will serve as an 
amendment to the Chain of Custody for the project 
file. If the information on the Chain of Custody 
form cannot be corrected by the Sample Receiving 
Clerk, the samples affected shall be· removed from 
the sampling program. 

• If the Chain of Custody form is not shipped with 
the samples, the field personnel shall be called 
by the Sample Receiving Clerk and a memorandum 
prepared by field personnel which lists the 
persons involved in collecting, shipping, and 
receiving the samples and the times, dates, and 
events. Each person involved must sign and date 
this memorandum. The completed memorandum will 
be maintained in lieu of the Chain of Custody . 

5 .4 LABORATORY STORAGE OF SAMPLES 

The primary considerations for sample storage are: 

• Maintenance at prescribed temp~rature, if 
required, which is typically four degrees 
Centigrade. 

• Extracting and/or analyzing samples within the 
prescribed holding time for the parameters of 
interest. 
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The requirements of Table 5-1 for temperatures and holding times shal l 

be used. Placing of samples in the proper storage environment is the 

responsibility of Sample Receiving personnel who should notify the 

Operations Manager, or Group Leaders, if there are any samples which 

1:1Ust be analyzed immediately because of holding-time requirements. 

5.5 INITIATION OF TESTING PROGRAM 

As stated in Section 5.1, a Request for Analysis form shall be submitted 

with the samples to the laboratory. If the analytical program is not 

defined with the sample shipment, the Sample Receiving Clerk shall 

immediately notify the Operations Manager or designee for defi nition of 

the analysis program; if the samples were collected by IT personnel, the 

Project Manager and field personnel are notified. If the samples are 

external to IT Corporation, the Operations Manager or designee shall 

contact the client to determine the testing program. 

The analytical program shall be entered in the laboratory Master 

Analytical Logbook and/or computer~zed information manangement system 

which includes the following information; project number and name; 

project contact name; date received; received by; submitted by; report 

to; requested report date; sample identifications; sample parameters; 

comments; special instructions. 

The Operations Manager and Group Leaders are responsible for prior­

itizing samples on the basis of holding time and required reporting time 

into the laboratory sample stream . 

5.6 SAMPLE DISPOSAL 

The chain of custody for the sample is completed as part of sample 

disposal; these may take one form of a list of project samples signed 

upon disposition. There are several possibilities for sample 

disposition: 
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• The sample may be completely consumed during 
analysis . 

• Samples may be returned to the client or location 
of sampling for disposal. 

• The samples may be stored after analysis. Proper 
environmental control and holding time must be 
observed if reanalysis is anticipated. If 
reanalysis is not anticipated, environmental 
conditions for storage will not be observed.In 
general, ITAS will not maintain samples and 
extracts longer than sixty days beyond completion 
of analysis, unless otherwise specified. 

• Disposal by the laboratory. 

The Operations Manager shall determine disposition of samples if not 

specified in the Request for Analysis, Figure 5-3. Disposition must 

meet IT Corporation policies which are outlined below. 

When samples are removed from storage for disposal, they become 

classified as hazardous wastes. Laboratory wastes include several types 

of material: precisely known substances from quality control analyses; 

unused portions of samples that may or not have been completely 

analyzed; and solvents, filter media, contaminated protective clothing, 

etc. used in the analytical process. Certain quantitites of some 

laboratory wastes must be identified as hazardous because of their 

general characteristics (ignitability, corrosivity, ~eactivity, or EP 

toxicity) or because they are specifically listed in 40 CFR Part 261 due 

to acute or toxic hazards. Some laboratories composite compatible waste 

and conduct more thorough analyses of the larger composited quantity to 

more completely identify their wastes. Certain laboratory waste may be 

disposed of in a sanitary sewer pursuant to 40 CFR 261.3(a)(2)(iv), for 

laboratories that connect to a facility wastewater treatment or 

pretreatment system. Careful review of local, state, and federal 

wastewater treatment regulations, and a knowledge of the material being 

disposed of, is required before this disposal optton is taken. 

A container should be chosen f'or the wastes in which the wastes can be 
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ultimately shipped, so it will not be necessary to transfer hazardous 

materials from one container to another. The laboratory must prov i de at 

least enough information about container contents (an inventory listing 

is appropriate) to properly manifest hazardous waste shipments. · Federal 

Regulations of the Department of Transportation {49 CFR Transportation) 

apply to the packaging and labeling and shipment of these materials . 

All labels and markers must meet DOT specifications in accordance with 

49 CFR 172 . 300 and 172 . 400. Shipping papers (which may be a shipp i ng 

order, a bill of lading, a manifest, or other document) must conta i n the 

information required by Section 172.202, 173.203, 172.204 of the 

regulation. A copy of the hazardous waste manifest, identifying all 

wastes, must accompany each shipment of waste from pick-up to 

destination. Accompanying the manifest should be a contents listing 

describing each container's contents. 

All operations should be performed in a safe manner in accordance with 

applicable federal, state, local, and IT requirements. Personnel who 

handle and pack hazardous waste should be trained regarding chemical 

incompatibility, spills, first aid procedures and use of personal 

protective _equipment. Training records on current personnel must be 

kept until closure of the facility and training records on former 

employees must be kept for at least 3 years from the date the employee 

last worked there. 
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PARAMETER 

Bacterial Tests 

o Coliform, fecal and total 
o Fecal streptococci 

Classical Wet Chemistry Tests 
o Act di ty 

o Alkalinity 

o Ammonia 

o Biochemical Oxygen Demand 

o Biochemical Oxygen 

Demand (carbonaceous) 
o Bromide 

o Chemical Oxygen Demand 
o Chloride 

o Chlorine, Total Residual 
o Color 

o Cyanide, Total and Amenable 
to Chlorination 

o Fluor Ide 

o Hardness 

MAN:sampl1ng 
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TABLE 5. 1 
SAMPLING AND PRESERVATION REQUIREMENTS 

CONTAINER(a) 

See 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

p 

P,G 

footnotes 

VOLUME hEQUIRED 
(ml) 

at 

200 

200 

50 

50 

100 

1,000 

1,000 

200 

75 

50 
200 

50 

1,500 

300 
100 

end of table. 

PRESERVATION(b) 

Cool 4°C, 0.008J Na2s2o
3

(d) 

cool 4°c, o.oo8J Na2s2o
3

(d) 

Cool 11°c 
Cool 11°c 

Cool 11°C, H2S011 to pH <2 
Cool 4•c 

Cool 4°C 

None required 
Cool 11°c, H2S04 to pH <2 

None required 

None required 

Cool 4°C 

Cool 4°C, NaOH to pH(~J2, 
0.6g ascorbic acid 

None required 
HN03 to pH <2, H2so4 to pH <2 

HAXIHUH HOLDING 
TIHES(c) 

6 hours 

6 hours 

111 days 

14 days 

28 dnys 

48 hours 

48 hours 

28 days 

28 days 

28 days 

Analyze Immediately 

48 hours 
111 days<e) 

28 days 

6 months >t1flf W~ 
&:c+<~i; ,. ,. .... 

•• Ill ..... 

.... .... 0 i ~;;1gts 
0 o' VI ~i!z:• 0 0 
N • 

""'" .... 
.... 
• • .... 
\0 
0> 
0> 



• I ... 

TABLE 5. 1 

(Continued) 

PARAMETER CONTAINER(a) VOLUME REQUIRED 
(ml) 

o Hydrogen Jon (pH) P,G 25 
o Kjeldahl and Organic Nitrogen P,G 500 

Hetals( f) 

o Chromium VJ P,G 50 
o Mercury P,G 100 
o Metals, Except Chromium VJ 

and Mercury 
P,G 200 

o Nitrate P,G 100 
o Nitrate-Nitrite P,G 100 
o Nitrite P,G 50 
o Oll and Grease G 1,000 
o Orthophosphate P,G 50 
o Oxygen, Dissolved Probe G bottle and top 300 
o Phenols G 500 
o Phosphorus (Elemental) G 50 
o Phosphorus, Total P,G 50 
o Residue, Total P,G 100 
o ·Residue, Filterable P,G 100 
o Residue, Nonfilterable P,G 250 

MAN:sampling See footnotes at end of table. 

PRESERVATJON(b) 

None required 
Cool 4•c, H2so4 to pH <2 

Cool 4°C 

HN03 to pH <2 

HN03 to pH <2 

Cool 4°C 
Cool 4°C, H2SOq to pH <2 

Cool 4°C 
Cool 4°C, H2so4 to pH <2 

filter immediately, cool 4°C 

None required 
Cool 4°C, H2S04 to pH <2 

Cool 4°C 
Cool 11•c, H2so4 to pH <2 

Cool 11•c 

Cool ll°C 
Cool 4°c 

HAXIMUH HOLDING 
TIHES(c) 

Analyze immediately 

28 days 

24 hours 

28 days 

6 months 

48 hours 

28 days 

118 hours 

28 days 

118 hours 

Analyze Immediately 

28 days 

48 hours 

28 days 

7 days 

7 days 

7 days 

~ . 
\0 
O> 
O> 



PARAMETER 

o Residue, Settleable 

o Residue, Volatile 

o Sll lca 

o Specific Conductance 

o Sulfate 

o Sulfide 

o Sulfite 

o Surfactants 

o Temperature 

o Turbidity 

Organic Tests<g) 

o Organic Carbon 

o Organic Carbon (TOC) 

o Purgeable Halocarbons 

MAN:sampltng 

-------- - --------- -------- ~ 
# 

I 1 • ') 

CONTAINER(a) 

P,G 

P,G 
p 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

P,G 

G, Amber bottle 

Teflon-Lined Cap 

G, Teflon-11 ned 
septum 

TABLE5.1 
(Continued) 

VOLUME REQUIRED 
(ml) 

1,000 

100 

50 

100 

100 

500 

50 

250 
1,000 

100 

25 

ii X 15 

2 X 40 

See foctnotes at end of table. 

PRESERVATION(b) 

Cool 4•c 

Cool 4•c 

Cool 4•c 

Cool 4•c 

Cool 4°c 
Cool 4°C, add zinc acetate plus 

sodium hydroxide to pH >9 

None required 

Cool 4°C 

None required 

Cool 4°C 

Cool ll°C, HC1 or H2SOq to pH <2 

Cool fl•c, 1 ml of 1. 1 H Na 2s2o3 

HAX IHUH Hfc~ING 
TIMES c 

48 hours 

7 days 

28 days 

28 days 

28 days 

7 days 

Analyze immediately 

48 hours 

Analyze immediately 

48 hours 

28 days 

28 days 

14 days 

.... 
\0 
O> 
O> 

B 
o~~ 00 
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PARAMETER 

o Purgeable Aromatic 
Hydrocarbons 

o Acroleln and Acrylo­
. · nltrlle 

o Phenols ( J) 

o Benztdlnes<J) 

o Phthalate Esters<J) 

o Nitrosamines<J,m) 

o Pces<J> 

o Nltroaromafljs and 
1 sophorone J 

o Polynuclear fromattc 
Hydrocarbons JJ 

o Haloethers<J) 

MAN: sampling 

CONTAINER(a) 

G, Teflon-11 ned 
septum 

G, Teflon-11 ne.d 
septum 

G, Teflon-1 lned 
cap 

G, Teflon-lined 
cap 

G, Teflon-1 tned 
cap 

G, Teflon-I I ned 
cap 

G, Teflon-1 lned 
cap 

G, Teflon-11 ned 
cap 

G, Teflon-11 ned 
cap 

G, Teflon-ltned 
cap 

2 

TABLE 5. 1 

(Continued) 

!\ 

VOLUME REQUIRED PRESERVATION(b) 
(ml) 

2 X 40 Cool 4•c, ~h<\°BJ Na2s2o3(d), 
HC 1 to pH 2 

2 X 40 Cool 4°C, 0. 008J(ff2S20/d), 
adjust pH to 4-5 

1,000 Cool 4°C, O.OOBJ Na2s2o
3

(d) 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

Cool 4°C, O.OOBJ Na2s2o
3

(d) 

Cool 4°C 

Cool 4 •c, store 11 J\ark, 
O,OOBJ Na2s2o3 

Cool 4°C 

Cool 4°C, O.OOBJ Na
2
s2o3

(d), 
store in darl< 

Cool 4°C , O.OOBJ Na2S203(d), 
store in darl< 

Cool 4°C , O.OOBJ Na2s2o3
(d ) 

See footnotes at end of table. 

MAXIMUM HOLDING 
TJHEs<cJ 

14 days 

14 days 

7 days until extractloni 
40 days after extrnctlon 

7 days until extrn~tlon< 1) 
40 days after extraction 
7 days until extraction, 
40 days after extraction 

7 days until extraction, 
40 days after extraction 

7 days until extraction, 
40 days after extraction 

7 days until extraction , 
40 days after extraction 

7 days until extraction , 
40 days after extraction 

7 days until extract ion , 
40 days after extraction 



PARAMETER 

o Chlorinated Hydrocarbons<J) 

o rcoo<J> ___________ _ 
Tetrachlorodibenzo-p-dioxin 

o Total Organic Halogens 

Pesticides 

o Pesticides 

Radiological Tests 

o Alpha, Beta, and 
Radium 

MAN : sampling 

, 
; 

CONTAJNER(a) 

G, Teflon-11 ned 
cap 

G, Teflon-lined 

cap 

G, Teflon-lined 

Cap, Amber Bottle 

G, Teflon - 1 ined 

cap 

P,G 

) .,. , 

TABLE 5. 1 
(Continued) 

VOLUME REQUIRED 
(ml) 

1,000 

1,000 

q X 15 

1,000 

1,000 

See footnotes at end of table. 

n 

PRESERVATJON(b) 

Cool 11°C 

Cool qoc , H2SOq to pH i2 

Cool 11°C , pH 5_9(n) 

HN03 to pH <2 

MAXIMUM HOLDING 
TIHES(c ) 

El 
ij!i 
o~..., 
!:!O~ 
Bb::! 
QGlO 
~~~ 

7 days untll extraction , 

qo days after extraction 

7 days until extraction, 

qo days after extraction 

7 days until extraction , 

qo days after extraction 

6 months 

.... 
"' 
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TABLE 5. 1 

(Continued) 

Reference: This table includes the requirements of the U.S. Environmental Protection Agency, as published in the 
Code of Federal Regulations, Vol. q9, No. 209; qo CFR 136, October 26, 19aq, pg, q3260. 

(a) 

(b) 

( C) 

Polyethylene (P) or glass (G). 

Sample preservation should be performed immediately upon sample collection. For composite chemical samples,. 
each aliquot should be preserved at the time of collection. When use of an automatic sampler makes it impos­
sible to preserve each aliquot, then chemical samples may be preserved by maintaining at 4°C until compositing 
and sample splitting ls completed. 

Samples should be analyzed as soon as possible after collection. The times listed are maximum times that 
samples may be held before analysis and still be considered valid. Samples may be held for longer periods only 
if permlttee, or monitoring laboratory, has data on file to show that the specific types of samples under study 
are stable for the longer time. Some samples may not be stable for the ma~lmum time period given in the table. 
A permlttee, or monitoring laboratory, ls obligated to hold the sample for a shorter period if knowledge exists 
to show this ls necessary to maintain sample stability. 

(d)Should only be used in the presence of residual chlorine. 

( e) 

Maximum holding time is 24 hours when sulfide ls present. Optionally, all samples may be tested with lead 
acetate paper before pH adjustment to determine if sulfide ls present . 

MAN: s1mri I i Ill' 
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(f) 

( g) 

(h) 

TABLE 5. 1 

(Continued) 

) 

Filtration, acid preservation, etc., are to be performed at the time the sample ls collected or as soon as 
possible thereafter. For the determination of dissolved elements the sample must be filtered through a 0.45-um 
membrane filter as soon as practical after collection. Acidify the filtrate with (1+1)HN03 to a pH of 2 or 
less. For the determination of suspended elements a measured volume of unpreserved sample must be filtered 
through a 0.45-um membrane filter as soon as practical after collection . The filter plus suspended material 
should be transferred to a suitable container for storage and/or shipment. No preservative ls required. ror 
the determination of total or total recoverable elements, the sample ls acidified with (1+1)HN03 to pH 2 or 
less as soon as possible, preferably at the time of collection. The sample ls not filtered before processing ; 

Guidance applies to samples to be analyzed by GC, LC, or GC/HS for specific compounds. 

Aqueous sample receiving no pH adjustment must be analyzed within seven days of sampling. Soils, sediments and 
sludge samples do not require acidification. 

(i) . 
The pH adjustment ls not required if acroleln will not ·be measured. Samples for acrolein receiving no pH 
adjustment must be analyzed within thtee days of sampling. 

(j)When the extractable analytes of concern fall within a single . chemical category, the specified preservative and 
maximum holding times should be observed for optimum safeguard of sample integrity. When the analytes of 
concern fall within two or more chemical categories, the sample may be preserved by cooling to 4°C, reducing 
residual chlorine with 0.008J sodium thiosulfate, storing in the dark, and adjusting the pH to six to nine; 
samples preserved ln this manner may be held for seven days before extraction and 40 days after e~tr~ctlon. 
Exceptions to the optional preservation and holding time procedure are noted in footnote (d) (re the re­
quirement for thlosulfate reduction of residual chlorine) and footnotes (k) and (1) (re the analysis of 
benzidine). 

MIIM • 'l~mn 1 f n ,• 



(k) 

(1) 

(m) 

TABLE 5. 1 

(Continued) 

If 1,2-diphenylhydrazlne ls likely to be present, adjust the pH of the sample to q.0!0.2 to prevent rearrange-
ment to benzldlne. 

Extracts may be stored up to seven days before analysis if storage ls conducted under an inert (oxidant-free) 
atmosphere. 

for the analysis of dlphenylnltrosamlne, add 0.008J Na2s2o3 and adjust pH to seven to ten with NaOH within 2q 
hours of sampling. 

(n)The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are ex­
tacted within 72 hours of collection. For the analysis of aldrln add 0.008J Na2s2o3. 

MIi N: ~r1mp I I nrr 
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6.0 CALIBRATION PRACTICES 

ITAS QAH 
Section No. 6 . 0 
Revision No. 1 
Date: February 1, 
Page 1 of 18 

1988 

Instruments and equipment used in an ITAS laboratory are controlled by a 

formal calibration program. The program verifies that equipment is of the 

•• 

.proper type, range, accuracy, and precision to provide data compatible with 

specified requirements. All instruments and equipment which measure a 

quantity, or whose performance is expected at a stated level, are subject to 

calibration. Calibration may be performed by ITAS personnel using reference 

standards, or externally by calibration agencies or equipment manufacturers . 

This section of the QA Manual prescribes the practices used by an ITAS 

laboratory to implement a calibration program. Specifics are not provided 

herein because the requirements for the calibration of instruments and 

equipment are dependent upon the type and expected performance of individual 

instruments and equipment. Therefore, an ITAS laboratory shall use the 

guidelines provided herein to develop a calibration program as part of its 

Laboratory-Specific Attachment to the Quality Assurance Manual. Development 

and documentation of the laboratory calibration program is the responsibility 

of the Technical Director. Implementation is the responsibility of the Group 

Leaders and Analysts. The Quality Control Coordinator shall review the 

implementation of the program, as discussed in Section 14.0. 

Two types of calibration are discussed in this section: 

• Operational calibration which is routinely 
performed as part of instrument u~age, such as 
the development of a standard curve for use with 
an atomic absorption spectrophotometer. Opera­
tional calibration is generally performed for 
instrument systems. 

• Periodic calibration which is performed at 
prescribed intervals for equipment, such as 
balances and ovens. In general, equipment which 
can be calibrated periodically is a distinct, 
singular purpose unit and is relatively stable in 
performance. 

HAN:PH-6(1) 
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6.1 CALIBRATION SYSTEM 
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Following is a discussion of the elements comprising the calibration 

system. 

6.1.1 Calibration Procedures 

1988 

Written procedures shall be developed by an ITAS laboratory within the 

requirements of this manual for all instruments and equipment subject to 

calibration. Whenever possible, recognized procedures, such as those 

published by ASTH or the USEPA, or procedures provided by manufacturers 

shall be adopted. If established procedures are not available, a pro­

cedure shall be developed considering the type of equipment, stability 

characteristics of the equipment, required accuracy, and the effect of 

operational error on the quantities measured. As a minimum, the pro­

cedures shall include: 

• Equipment to be calibrated 
• Reference standards used for calibration 
• Calibration technique and sequential actions 
• Acceptable performance tolerances 
• Frequency of calibration 
• Calibration documentation format. 

6.1.2 Equipment Identification 

Equipment that is subject to calibration shall be uniquely identified so 

that calibration records can be designated with a specific instrument. 

Equipment identification shall be by manufacturer's serial number, IT 

inventory control number, or a unique number assigned by an ITAS 

laboratory. 

6.1 . 3 Calibration Frequency 

Instruments and equipment shall be calibrated at prescribed Lntervals 

and/or as part of the operational use of the equipment. Frequency shall 

be based on the type of equipment, inherent stability, manufacturer's 

recommendations, values provided in recognized standards, intended data 

use, specified analyticaJ methods, effect of error upon the measurement 

process, and prior experience. 

HAN:PH-6(2) 
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6 . 1.4 Calibration Reference Standards 
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Two types of reference standards are used within ITAS laboratories for 

calibration: 

• Physical standards, such as weights for calibrat­
ing balances and certified thermometers for 
calibrating working thermometers and ovens, which 
are generally used for periodic calibration 

• Chemical standards such as Standard Reference 
Materials (SRHs) provided by the National Bureau 
of Standards (NBS) or the United States 
Environmental Protection Agency (USEPA). These 
may include vendor certified mater ials traceable 
to NBS or EPA SRHs . These are primarily used for 
operational calibration. 

. -
1988 

Whenever possible, physical reference standards shall have known relationsh ips 

to nationally recognized standards (e.g., NBS) or accepted values of natural 

physical constants. If national standards do not exist, the basis for the 

reference standard shall be documented. 

Physical reference standards shall be used only for calibration and shall be 

stored separately from equipment used in analyses. In general, physical 

reference standards shall be at least four to ten times as · accurate as the 

requirements for the equipment which they are used to calibrate . In general , 

physical standards should be recalibrated every three years by a c~rtif i ed 

external agency. 

Whenever possible, chemical reference standards shall be directly traceable to 

NBS SRMs. If SRHs are not available, compounds of vender-cert if ied high 

purity will be used to prepare calibration standards. 

6. 1.5 Calibration Failure 

Equipment that fails calibration or becomes inoperable during use shall be 

removed from service and segregated to prevent inadvertent use, or shall be 

tagged to indicate it is out of calibration. Such equipment shall be repaired 

and satisfactorily recalibrated before reuse. For equipment thnt fails 

HAN:PH-6(3) 
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calibration, a record such as shown on Figure 6-1 shall be prepared and 

maintained with the equipment calibration file. 

Scheduled calibration of equipment does not relieve the laboratory staff of 

the responsibility for using properly functioning equipment. If an equipment 

malfunction is suspected, the equipment shall be tagged and removed from 

service and recalibrated. If it fails recalibration, the above process shall 

apply. 

6.1.6 Calibration Records 

Records shall be prepared and maintained for each piece of equipment subject 

to calibration. Records demonstrating accuracy of preparation, stabil i ty , and 

proof of continuity of reference standards shall also be maintained . 

Records for periodically calibrated equipment shall include, as appropriate : 

• Identification number of equipment and type of 
equipment, or assigned unique equipment number 

• Calibration frequency and acceptable tolerances 

• Identification of calibration procedure used 

• Date calibration was performed 

• Identity of ITAS personnel and/or external 
agencies performing calibration 

• Reference standards used for calibration 

• Calibration data 

• Certificates or statements of calibration 
provided by manufacturers and external agencies, 
and traceability to national standards 

• Information regarding calibration acceptance or 
failure and any repair of failed equipment . 

MAN:PH-6(4) 
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1988 

Records for periodically calibrated equipment shall be maintained in the 

I..aboratory Operations Records as discussed in Section 12.0. Records for each 

instrument/equipment and physical reference standard shall be kept in a 

separate folder. The title sheet for each file shall be a summary of 

calibrations performed, such as shown in Figure 6-2. It is recommended that 

an index precede the equipment files which lists in matrix form all equipment 

and physical standards, calibration frequency, and dates for upcoming 

calibration. The use of a calibration due date matrix provides ready 

reference so that calibration can be maintained by the Group Leaders. 

For instruments and equipment that are calibrated on an operational basis , 

calibration generally consists of determining instrumental response against 

compounds of known composition and concentration or the preparation of a 

standard response curve of the same compound at different concentrations. 

Records of these calibrations can be maintained in several ways: 

• The calibration data can be kept with analytical 
sample data 

• A log book can be prepared for each instrument 
which contains all calibration data. 

The former method provides response factor information, etc., directly with 

analytical data so that the analytical data can be readily processed and 

verified. Also, the raw data package is complete as a unit. However, if 

samples from several projects are processed together, the calibration data 

must be copied and included with each group of data. 

The latter metho~ provides an ongoing record of the calibration undertaken for 

a specific instrument; however, to process and verify the analytical data the 

log must be used in conjunction with the raw data. 

For operational calibration, the following is recommended: 

HAN:PM-6(5) 
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• Calibration data be included with the raw 
analytical data. If samples from different 
projects are processed together, calibration data 
should be copied and included with each group of 
samples. 

• A file is maintained for each instrument in the 
Laboratory Operating Records which includes: 

- Calibration instructions (curve preparation, 
linear range, etc.} 

- Procedures for chemical standards preparation 

- A bound calibration log book prepared by the 
Analyst which contains: 

a. Notice of calibration failure and repairs 

b. Midpoint .standard response (as discussed in 
Section 8.0} 

c. Brief notice of calibrations performed. 

• 
1988 

The log book should be indexed in the Laboratory Operations Records as 

discussed in Section 12.0, but should be maintained at the instrument by the 

Analyst. All entries should be signed and dated by the Analyst. 

6.2 OPERATIONAL CALIBRATION 

Operational calibration is generally performed as part of the analytical 

procedure. Included may be the analysis of a method blank and the preparat ion 

of a standard response (standard calibration} curve. Operational calibration 

is dependent upon the instrumentation within an ITAS laboratory , and as 

previously discussed, each ITAS laboratory shall prepare a Laboratory-Specif ic 

Attachment to this manual which includes the Laboratory program for 

calibration. 

Following is a brief discussion of the analysis of method blanks and 

preparation of standard curves. Guidelines for the major instrument systems 

within ITAS laboratories follow. (See also Table 6-1}. 

HAN:PH-6(6) 
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The initial phase of a laboratory testing program requires the selection and 

certification of the method best suited for an individual parameter. · 

Certification, or verification, is the elimination, or minimizing, of 

determinate errors which may be due to Analyst error, the use of less-than­

optimum equipment, reagents, solvents, or gases. The quality of materials, 

even though they are AR grade or better, may vary from one source to 

another. The Analyst must determine, through the use of reagent and/or 

solvent blanks, if materials are free from in~erfering substances which could 

affect the analysis. Other steps in certifying the method include the 

determination of a method blank and the preparation of a standard calibrat ion 

curve. 

6.2.1.1 Method Blank 

After determining the individual reagent or solvent blanks, the Analyst 

defines the method blank to determine if the cumulative blank interferes with 

the analysis. The method blank is prepared by following the procedure step by 

step, including the addition of all of the reagents and solvents, in the 

quantity required by the method. If this cumulative blank interferes with the 

determination, steps must be taken to eliminate or reduce the interference to 

a level that will permit the combination of solvents and reagents to be 

used. If the _blank interference cannot be eliminated, the magnitude of the 

interference must be considered when calculating the concentration of specific 

constituents in the samples analyzed. 

A method blank should be determined whenever an analysis is made. The number 

of blanks is determined by the method of analysis and the number of samples 

analyzed at a given time. (See also Section 8. 1.4.) 

6.2.1.2 Preparation of Standard Calibration Curve 

Concurrent with the preparation of reagent and method blanks, a standard 

calibration curve is prepared for the instrumentation. Preparation of a 

HAN:PH-6(7) 
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standard calibration curve is accomplished by using calibration standards . 

The process is summarized as: 

• Preparation of a standard calibration curve is 
accomplished by using calibration standards pre­
pared by mixing the species to be analyzed into 
the solvent that is to be introduced into the 
instrument. 

• The concentrations of the calibration standards 
are chosen to cover the working range of the 
instrument. 

• All sample measurements are made within this 
working range. 

• The calibration curve is prepared by plotting 
instrument response versus concentration of the 
species analyzed. 

• Concentrations of the sample prepared with the 
same procedure are read directly from the cali­
bration curve or determined by ~nterpolation. 

6.2.2 Instrument Calibration Procedures 

This section outlines the minimum operations necessary to satisfy analytical 

requirements associated with the determination of specific parameters in 

water, soil/sediment, and hazardous waste samples. Table 6-1 presents summary 

calibration requirements for analytical instrumentation. Specific methods may 

have slightly different requirements. Details of calibration are described in 

Laboratory-Specific Manuals or in Standard Operating Procedures. 

6.3 PERIODIC CALIBRATION 

Periodic calibration shall be performed for equipment such as balances, 

thermometers, ovens, and furnaces that are required in analytical meth­

ods, but which are not routinely calibrated as part of the· analytical 

procedure. Documentation of calibration shall be kept for each 

equipment item as discussed in Section 6.1.6. 

Calibr~tion requirements are determined within each ITAS laboratory 

HAN:PH-6(8) 
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depending upon the equipment used and its operating function. Following 

are brief example discussions for the calibration of balances and 

thermometers with examples of calibration data sheets to serve as a 

guideline for the preparation of laboratory-specific procedures. (See 

also Table 6-2). 

6.3.1 Balances {Example Procedure) 

All balances shall be calibrated at least every three months using 

weights traceable to the National Bureau of Standards {NBS). 

Calibration weights shall be Class Sor better and shall be recertified 

every three years. If balances are calibrated by an external agency, 

verification of their weights shall be provided. 

Calibration of balances shall be to approximately 95 percent of balance 

capacity. Testing intervals over the operational range of the balance 

shall be approximately 5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 

and 95 percent of capacity. Acceptance for balances which are direct 

reading to 0.01 gram shall be =0.01 g for Oto 100 g and =0.1 percent of 

the applied weight over 100 g. • 

Figure h-3 provides an example data sheet that can be used for balance 

calibration. Figure 6-4 provides a data form which can be used for 

calibration weight certification. 

6.3.2 Thermometers (Example Procedure) 

Certified, or reference, thermometers shall be maintained for use in 

calibrating working thermometers. Reference thermometers shall be 

provided with NBS traceability for initial calibration and shall be 

recertified every three years with equipment directly traceable to the 

NBS. 

Working thermometers shall be compared with the reference thermometers 

every 12 months. In addition, working thermometers shall be visually 

HAN:PH-6(9) 
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Calibration temperatures and acceptance criteria shall be based upon the 

working range of the thermometer and the accuracy required for its use. 

Figure 6-5 shows an example of a calibration record sheet for 

thermometer calibration . 

HAN:PH-6(10) 
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EQUIPMENT NUMBER _____________________ _ 

EQUIPMENT NAME _____________________ _ 

REASON FOR FAILURE TO PASS CALIBRATION ____________ _ 

WAS EQUIPMENT REPAIRED OR REPLACED? _____________ _ 

IF REPAIRED, WAS THE CORRECTIVE ACTION ADEQUATE? ________ _ 

SIGNED ___________ _ 

DATE ____________ _ 

FIGURE 6-1 
EXAMPLE CALIBRATION FAILURE NOTICE 

MAN:PM-6(11) 
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LABORATORY EQUIPMENT CALIBRATION 
RECORD 
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EQUIPMENT NUMBER _____________________ _ 

EQUIPMENT NAME-------------------------

REQUIRED CALIBRATION PERIOD ________________ _ 

DATE CALIBRATION CALIBRATION 
PERFORMED PERFORMED BY 

DATE CALIBRATION 
PERFORMED 

f'IGURE 6-2 
EXAMPLE EQUIPMENT CALIBRATION RECORD 

MAN:PH-6(12) 
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EQUIPMENT NU MB ER ___________________ _ 

EQUIPMENT NAME ____________________ _ 

DATE ___________ OATE LAST CALIBRATED ______ _ 

CALIBRATION PER 10D ___________________ _ 

WEIGHTS A PPLIEO BALANCE mB,GLA,a: YtEIGHTS APP LIED BALANCE ~~~· TO BALANCE READING ST~ TO BALANCE READING 

Signed _________________ _ 

nGURE 6-3 

E1AMPLE - BALAIICE CALDRATIOI Rn:om> 
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WEIGHT CALIBRATION 
BY EXTERNAL AG.ENCY. 
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Date: February l, 1988 
Page 14 of 18 

EQUIPMENT NUMBER __________________ _ 

EQUIPMENT NAME ___________________ _ 

WEIGHT CLASS ____________________ _ 

NAME OF EXTERNAL AGENCY PERFORMING CALIBRATION ____ _ 

DATE _________________________ _ 

PROVIDE IN THE TABLE BELOW THE LABELED WEIGHTS VERSUS THE 
CERTIFIED WEIGHT DETERMINATION. ALL CERTIFICATION RECORDS 
ARE TO BE ATTACHED TO THIS FORM. 

WEIGHT AS WEIGHT AS DOES WEIGHT WEIGHT AS WEIGHT AS DOES WEIGHT 

LABELED CERTIFIED MEET CLASS LABELED CERTIFIED MEET CLASS 
STANDARD? STANOAftD f 

• WEIGHT CALIBRATION IS TO BE PERFORMED EVERY THREE YEARS 

FIGURE 6-la 

EXAMPLE - WEIGB'l' CEH"J:IFICATIOI Im:ORD 
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THERMOMETER CALIBRATION 

EQUIPMENT NUMBER __________________ _ 

[QUI PMENT NAME ___________________ _ 

DATE __________ DATE LAST CALIBRATED ______ _ 

CAL I BRATI ON PER I OD _________________ _ 

TEMPERATURE ACCORDING THEFN)METERBEING 
TO REFERENCE CALIBRATED 

WORKING RANGE ________________ _ 

+ ACCEPTANCE CRITERIA _________ 0 _C ____ _ 

Signed ___________ _ 

FIGURE 6-5 

E1ANPLE - 'J."BERMOME'fER CALIBRA'l'IOI RICORD 
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Instrument 

Table 6. 1. (Continued) 

Callbratlon Standards Used, 
Initial & Dally Hinlmum Acceptance Limits Corrective Actions 

Infrared Spectro­
photometer 

Dally: Wavelength calibra­
tion and calibration 
curve, 6 levels+ 
blank 

t5 cm- 1 true (Sadtler 
Index) 

Service 

Total Organic 
Carbon 

GC/MS 

Total Organic 
Halogen 

References: 

Dally: 

Initial: 
Dally: 

Dally: 

3 levels+ blank 

5 levels + blank 
1 level 

3 levels+ blank 

t10J of orlglnal curve 

JRSD <30J 
t5J of initial curve 

t10J of original curve 

1) EPA SW-846, "Test Methods for Evaluating Solid Waste" 

Hake new standards, and 
recalibrate 

Hake new standards 

Hake new standard 
recall brat ions 

Hake new standards 

2) USEPA Methods for Chemical Analysis of Water and Wastes, 1979 
3) USEPA 200 .7,1982 
4) USEPA 300.0, 1984 
5) USEPA "Procedure for the Evaluation of Environmental Monitoring 

Laboratories", 1978 

Reference 1 

. 5 

1 

.. . 
I-' 

'° a, 
a, 



Instrument 

Analytical 
Balance 

Autoclaves 
and 
Sterilizers 

Thermometers 

Pipettors 

) , ) 

.::... 

Table 6.2. Summary of Periodic Calibration Requirements 

Calibration Frequency 

Dally: Sensitivity (with a 
Class "S" weight) 

Monthly: Reproducibility 

Monthly: Consistency 

Quarterly: Class "S" weights 
Check 

(a) Sterilization effectiveness 
check dally 

(b) Temperature-recording 
device calibrated 
seml-,rnnually 

(c) Automatic timing mechanism 
checkP.d monthly 

Calibrate in constant 
temperature baths at 
two temperatures against 
precision thermometers 
certified by NBS 
annually 

Gravimet l'i c check quarterly 

Acceptance Limit 

0.001 gm 

Hean, Std . Dev . less 
than o. 1 mg 
Difference less than 
0.1 mg 
Difference less than 
0.1 mg 

:!:0.5 minutes 

Corrective Act ions 

Adjust, ~er:s l t : vlty 

Service r:11 .rnce 

Service :-c11ar:ce 

Service 

Service 

±0. 5°C Tag and 1·emove from 
service, replace 

High volume (> 100 iiL): Ser1:: ,y . i · rep :. acemen t 
~ 1.0J relative error 
and RSD 
Low volume ( <100 uL ): 
< 2 .0J relat i ve error 
and RSD ..... 

• ..... 
\() . 
a, 
a, 
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Within ITAS laboratories, preventive maintenance is an organized program of 

actions (such as equipment cleaning, lubricating, reconditioning, adjustment 

and/or testing) taken to maintain proper instrument and equipment performance 

and to prevent instruments and equipment from failing during use. An adequate 

preventive maintenance program increases reliability of a measurement 

system. A preventive maintenance program considers the following: 

• Instruments, equipment, and parts thereof that 
are subject to wear, deterioration, or other 
change in operational characteristics without 
periodic maintenance. 

• Spare parts that should be available within the 
laboratory to minimize downtime. 

• Frequency that maintenance is required. 

The implementation of a preventive maintenance program is dependent upon 

the specific instruments and equipment used within an ITAS laboratory; 

therefore, this manual does not designate specific practices for 

instruments and equipment. Each ITAS laboratory shall prepare a pre­

ventive maintenance program which meets the guidelines presented in this 

section. The program shall be included in the Laboratory Specific 

Attachment to this Quality Assurance Manual. 

Within a laboratory, the Operations Manager is responsible for prepara­

tion and documentation of the program. Group Leaders shall implement 

the program, and the QC Coordinator shall review implementation to 

verify compliance. 

Each ITAS laboratory preventive maintenance program shall include the 

following: 

• A listing of the instruments and equipment that 
are included in the program 

HAN:PH-7( 1) 



(.' ' 

,.. 

- ' 

[I] INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITAS QAH 
Section No . 7 . 0 • · 
Revision No. 1 
Date: February 1, 1988 
Page 2 of 15 

• The frequency of maintenance considering manu­
facturer's recommendations and/or previous 
experience with equipment. The listing and 
maintenance frequency should be provided on a 
schedule such as Figure 7-1. Frequency should be 
stated in terms of monthly, quarterly, etc. 
following guidance in Table 7-1 

• For each instrument in the program provide: 

- A list of spare parts maintained by the 
laboratory 

External service contracts 

- Items to be checked and/or serviced during 
maintenance and directions for performing 
maintenance (if external service is not pro­
vided, or if not stated in manufacturer's in­
strument manuals). 

Preventive maintenance should be documented as discussed below and the 

records stored in accordance with Section 12.2 of this manual. (See 

examples Figure 7-3 through 7-9). The master schedule (Figure 7-1) 

should be kept at the beginning of the maintenance records. Behind the 

schedule, a separate file should be maintained for each instrument. The 

instrument file should include: 

• Spare parts list 

• External service contracts 

• Checklist of items to be serviced and directions 
for maintenance or manufacturer's instrument 
manuals 

• Record/results of periodic maintenance. 

The record of maintenance can be documented using Figure 7-2 or equival~nt. 

Comments should note any parts which were replaced, observed deterioration, 

etc . 

HAN:PH-7(2) 



PREVENTIVE MAINTENANCE SCHEDULE 

lNSTRlliENT/EQUIPHENT SERIAL NUMBER KAINT!NAHCE KA INTENAHCE 
FREQUENCY REQUIRED 

FIGURE 7-1 

EXAMPLE - PREVERTIVE MAIIITEIIAftCE SCBEDULB 

TO B! PERFORMED BT 
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Maintenance 
Performed 

c, .... 
.. - . . 

Electre4e 

C.ll~r•t• / 
Clleck s,.,. 

c.u~r••• ... ,.,. 
Electrenlca 

·-

Clean Electrode Each Use 

Check Slope Each Use 

pB ME'l'ER/SIE 

oa te /In itl als 

- · --

Calibrate Meter Electronics Monthly 

FIGURE 7-3 

EXAMPLE - pB ME'l'ER/SIE 
PREVEll'l'IVE MAIJITEBAICE RECORD 

ITAS QAM . • . 
Section 7.0 
ReV1s1on No. l 
Date : February l, 19E 
Page 5 of 15 
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Maintenance 
Performed 

Clean Cell 

Meter 
Span Check 

Clean Cell Each Use 

Meter · Span Check Monthly 

COIDOC':rIVl't! ME'1'EB 

Date /In ltla Is 

FIGURE 7-4 

ITAS QAM 
Section 7.0 
Revision No. l 
Date: February l, 
Page 6 of 15 

EXAMPLE - COIIOOCTIVI'l'Y METER PREVEll'r1VE MAIITEIIAICE RECORD 

• • 

1988 
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ATC»a:C AESORPTIOH SPJ!X;'l'R()PBO'J.'amTEB 

Maintenance 
Performed 

Cleon 
Burner Heocl 

£111,,, Wost• 
Re ce ,,ocle 

Cleon 
NeMIIHr/ 

B• rMr 
CIIOIIINr 

Optic• /Gen . 
Cl•o•l111 > 

G•••• 
Clleclle~ 

Air Purl tier 
Drol11ec1 

Burner Head Cleaned Each Use 

Waste Reservoir Emptied as Needed 

Nebulizer /Burner Chamber Cleaned Weekly 

Date/ Initials 

Optics Cleaned by Contract Personne I Quarterly 

Gases Checked Each Chanoe of Tonk 

Air Purifier Drained Quarterly 

FIGURE 7-5 
EIAMPLE - A'l'<l«C ABSORPnOll SP!L"TROPBO'l'OMETER 

PBEVEll'l'IVE MAil'l'EllAIICE RICORD 

I TAS QAM -. • Secti on 7 . 0 
ReV1s1on lio . 1 
Date : February 1, 
Page 7 of 15 
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Maintenance 
Performed 

Detector 
C:leone d 

Holl 

FID 

Sept a 
C: llon1ed 

Go••• 
Cllon1ed 

Otller (Specify> 

Oetec:tar Cleaned as Needed 

Septa Changed as Needed 

Gases Changed as Needed 

Others as Needed 

GC PREVEllTIVE MAill'1'EIIAll'CE · 

Date/ I nitia Is 

FIGURE 7-6 

EXAMPLE - GC PREVEllTIVE MAIICTERARCE RECORD 

ITAS QAM 
Section 7.0 
ReV1s1on No. 1 

• 

Date : February l, 19 
Page 8 of 15 
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Maintenance 
P.rformed 

.Seurce 
Cl••••d 

.s •• ,. 
Cll•nted 

Tur•• Oil 
Cll••t• d 

~-• OIi 
c ......... 

G•••• 
Cll••1•t11 

Otller CS.-cltJ J 

Source Cleaned as Needed 

Septa Changed as Needed 

Turbo Oil Changed Quarterly 

Pump Oi I Changed Quarterly 

Gases Changed as Needed 

Others as Needed 

GC/MS PREVEll:fliE MAIJr.l'DAllCE 

Date/ lnit ials 

.. 

FIGURE 7-7 

ITAS QAM • Section 7.0 
Revision Ho. 1 
Date: February l, 
Page 9 of 15 

· EUMPLE - GC/NS PRBVElttlVE MAIIITEIAJICE RICORD 

1988 
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Maintenance 
Performed 

L••P 
c11 ... , ... 

~-·· .... , .. 
Cllec l&ed 

ceri 
Cl11 .. 1ecl / 
CINftN 

Serwlce 

Lamp Changed as Needed 

Wavelength Checked Quarterly 

Cell Chanoed/Cleaned as Needed 

Service as Needed 

Date /Initials 

FIGURE 7-8 

ITAS QAM • . 
Section 7.0 
Revision Ho. l 
Date: February l, l98E 
Page 10 of 15 

EXAMPLE - SP!X:TBOPBOTC»m'.?ER PREVEll'l'IVE MAiftEIIAllCE IIBCORD 
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Maintenance 
Per formed 

Perclll•r••• 
TultH Clln1et1 

· A1carlte 

Cllo119ecl 

Clean Ce II/ 

D• tac Ila l»le 
Part• 

1111ure 

G •• Ou•llty 

TO'.tAL ORGABIC CARBOB .AllALIZER 

Date/ lnitia Is 

Perchlorate and Copper Tubes - as Needed 

Ascarite - as Needed 

C leanino Oetac hable Parts - Ea ch Use 

Gas Quality - Each Tank 

FIGURE 7-9 
EXAMPLE - 1'0'l'AL ORGAllIC CARBOI AllALtzER 

PREVFJr.rIVE MADrrPAIICE RECORD 

• IT.AS QAM .. 

Section 7.0 
Revision Bo. l 
Date: February l. 
Page ll of 15 
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INSTRUMENT 
Atomic Absorption 
Spectrophotometer 

Gar'tlfroniilograph 

TABLE ,-1 
PREVENTIVE MAINTENANCE GUIDANCE 

ITEM CHECKED/SERVICED 
3 point calibration performed 
Burner head 
Electrical 
Lam~-s 
Nebultzer 
Optics 
Pum~ 
Tygon tubtng 
Grap ht te tube 
Replace graphite tube 
Replace contact rings 
Replace quartz windows 
Clean optt cs 
Align background lamp 
Check wave length 
EC (Ni-63) wipe test 
Replace column packing 
Clean detector 

Change column 
Change glass wool plug 
Clean insert 
Replace septum 
Gases purity checks 
Flow controller 
Purge and trap 
Change fuses 
Reactivate external carrier gas filler dryers 
Reactivate flow controller filter dryers 
Clean and s11anize or replace glass liners on 
injectors 

Clean Detectors a) ECO 
b) FID/NPD 

Clean Purge Vessel 
Replace Purg~ Vessel 
Bake Trap 
Replace Trap 
Replace carbon filter 

I 

FREQUENCY 
When serviced by repairman 
Each shift 
Each shift 
Each shtft 
Each shift 
Quarterly 
Each shift 
Each shtft 
As necessary 
As needed, or 80-100 Samples 
Quarterly 
Semi annual 
Quarterly 
Quarterly 
~uarterly 

emi annual 
< 2 months 
As needed or EC Semi annually ; 
FID monthly 
< 6 weeks 
lleekly 
Weekly 
Daily 
Upon receipt of new cylinders 
Semi annually 
As needed 
As needed 
Weekly 
Semi annually 

As needed or quarterly 
As needed 
As needed or annually 
As needed or monthly 
As needed 
As needed 
Semi annua ll y 
Annually 

El 

... . 
\() 
(X) 
(X) 



------- - --------- ------

Inductively Coupled 
Plasma 

Spectrophotometer 

9 ') 

Table 7-1 continued 

Sample introduction system Daily 

Clean optics Datly 
Clean burner heads Dafly 
Check pumps Datly 
Check electronics Datly 
Clean, realign tot'rch Monthly 
Clean nebultzer Monthly 
Clean mtxtng chamber Monthly 
Check nebultzer press Monthly 
Replace pump tubing Monthly 
Clean atr filters Monthly 

IonC ..... h-ro_m_a-to-g·-r-ap_h ___ c--hange plunger sears----- Sh months 
Check plumbing Datly 
011 pumps Weekly (leak check monthly) 
Check ftlter (tnlet) Weekly 
Change column Replaced< 2 weeks 
Check bed support Change when pressure drops 
Change fuses As needed 
Change pump motor As needed 
Replace plunger seals Semt annually 
Clean check valve Semt annually 
Clean, replace solvent reservoir filter Semt annually 
Degas pump head As needed 
Clean, replace cell packing, degas floor cell As needed or quarterly 

Refrigerators Temperature checked and logged Daily 
Walk-tn Coolers Temperature checked and logged Datly 
Talances Service representative calibration Annually 
Dei oni zed/Organopur-e--co-nductTvl ty check -------------..0 .... a ..... tT"ly----------, 
Water 

Ion exchange bed changed 
Rep lace ft 1 ters 

Vacuum Pumps and Check performance 
Afr Com_pressor Lubr1catt8nf belts.1 et_c_. _______ _ 
AnalytlcileiliFici-----inlernir e glll1ratn, Gears, Electronics 

Weekly 
As needed 
Weekly 
As needed 
Annual Service 

t,,J .. 
t,,J. 

'° 0) 
0) 
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Table 7-1 continued 

GC/HS mainlenance is the same as GC with the following 
addtttons: 

Otffuston pump otl 
Mechanical pump otl 
Power· con. atr ftlter 
QEM filter 
Water bay ftlter 
Interface Box 
Vacuum chaff ftlter 
Turbo pump otl 
Water filter (ff applicable) 
Computer atr ftlter 
Card cage atr ftlter 
Source-clean ceramics, poltsh lenses 
Clean poles and ceramics on the poles 
Clean contacts on the 'component boards 
Vacuum the component boards 
Clean all fan screens 
Vacuum outside of instrument 
Clean grob and replace quartz tnsert 
Replace septum 
Injection port liner checked 
Column maintenance 
Disk Drive 

Printer 

et-Weekly 
Quarterly 
St-Weekly 
et-Weekly 
et-Weekly 
et-Weekly 
Monthly 
Quarterly 
Observe and change as needed 
Monthly 
Monthly 
As needed 
As needed 
As needed 
As needed 
Weekly 
Weekly 
As needed 
Datly (each shtft) 
Datly 
As needed 
Semt-Annual (Servtce the Engineer) 
or as needed 

Quarterly 

... .. ... . 
'° O> 
O> 
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Table 7-1 continued 

Infrared -------------------------------
Spectrophotometer Clean cells 
pH Heter ______ Electronlcschecked -----

Electrol vte channed lhresnolTITriiltValve ______ ,1..::::; ____ ;1 ----------

Meter Check valves 
(HCVP) Check pump 

'Total Organic carbon 
Instrument 

1JV7Vls-­
spectrophotometer 

Check electronics 
Check detector 
Check oxygen purity 
Check heater 
Add pho_!Pm>ric acid 

lamp 
Wavelength checked 
Serviced 

-----cirban-.ch .... e-ck-----
Oi 1 levels 
Filters 
Pump Drives 

Daily 
Daily----------- -

_ Checked weekly, change~whe,!Llow 

Weekly 
Weekly 
Weekly 
Weekly 

~ach new cylinder 

Monthly 

As needed 
Quarterly 
As needed 

7fally 
Weekly 
Monthly 
Quarterly 

f-J • 
\0 a, . 
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8.0 ANALYSIS OF QUALITY CONTROL SAMPLES 

This section discusses samples which are routinely added to the normal 

laboratory sample stream to demonstrate that the laboratory is operating 

within prescribed requirements for accuracy and precision. Quality control 

samples are of known content and concentration (with the exception of field 

blanks) so that accuracy and precision can be determined and control charts 

can be prepared. Evaluation of these data are discussed in Section 10 . 1. 

Table 8.1 swnmarizes the quality control samples which are analyzed in ITAS 

laboratories. Included in the table are: 

• Type of sample. 

• Purpose of the sample. 

• Frequency with which the sample is to be analyzed within the 
normal sample stream. 

• Applicability of the sample to organic or inorganic analyses, 
with a citation if the sample is fo~ GC/MS analysis only. 

• Whether the sample is used for the statistical evaluation of 
accuracy and/or precision. 

• Person responsible for introducing the quality control sample 
into the sample stream. If the sample is introduced by th~ 
Quality Control Coordinator, the content and/or concentration of 
the sample and its occurrence is unknown to the Analyst. Samples 
unknown to the analyst provide independent verification of 
laboratory operation. 

Following is a discussion of the major types of quality control samples . QC 

samples will be analyzed as recommended herein, unless analytical procedures 

prescribe specific sample analysis. If the procedure is specific, the 

procedural requirements will be met. A discussion of the ITAS interlaboratory 

testing program follows. Figures 8.1 and 8.2 show how different QC samples 

may be used to provide bias and precision estimates. 

HAN:PH-8(1) 
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As stated, Section 10.1 presents the statistical analyses of these samples. 

8 . 1 TYPES OF QUALITY CONTROL SAMPLES 

Type of Quality Control Sample 

Trip Blank Analyses 
Field Blank Analyses 
Rinsate Blank Analyses 
Method Blank Analyses 
Reagent Blank Analyses 
Bottle Blank Analyses 
Duplicate Sample Analyses 
Blind Duplicate Analyses 
Check Standard Analyses 
Surrogate Standard Analyses 
Laboratory Matrix Spike Analyses 
Laboratory Matrix Spike Duplicate Analyses 
Verification/Reference Standard Analyses 
Blank Spike Analyses 
Field Matrix Spike Analyses 
Analysis Matrix Spike Analyses 
Internal Standard Spike Analyses 
Collocated Samples Analyses 
Replicated Sample Analyses 
Split Sample Analyses 

8. 1. 1 Trip (Travel) Blank Analyses 

Section No. 

8 . 1. 1 
8. 1.2 
8. 1.3 
8 . 1.4 
8. 1.5 
8. 1. 6 
8 . 1. 7 
8. 1.8 
8 . 1. 9 
8. 1. 10 
8 . 1.11 
8 . 1. 12 
8.1.13 
8 . 1. 14 
8.1.15 
8.1.16 
8 . 1.17 
8 . 1.18 
8. 1. 19 
8 . 1.20 

Volatile organics samples are susceptible to contamination by d i f fusion of 

organic contaminants through the teflon-faced silicone rubber septum of the 

• 

sample vial; therefore, trip blanks (also referred to as travel blanks) shall 

be analyzed to monitor for possible sample contamination during shipment . 

Trip blanks will be prepared by filling two VOA vials (40 ml) with organic-

free water and shipping the blanks with the field kit. Trip blanks accompany 

the sample bottles through collection and shipment to the laboratory and are 

stored with the samples. Following the analyses, if the trip blanks ind icate 

possible contamination of the samples, depending upon the nature and extent of t he 

contamination, the samples may be corrected for the trip blank concentration or th 

sources resampled. Results of trip blank analyses should be maintained wi th the 

corresponding sample analytical d~t~ in the project file. 

MAN:PH-8(2) 
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A field blank is a volume of water (or soil) that is provided by the sample 

collectors to demonstrate the absence of contamination during sampling. 

Deionized, distilled laboratory water, or previously-prepared solid materials 

(lab sand, etc.) is placed into sample containers by the sample collection 

crew, packaged, and shipped with the other field samples. If analysis of the 

field blanks indicates possible contamination of the samples, depending upon 

the nature and extent of the contamination, the samples may be corrected for 

the field blank concentration or the sources resampled. Contamination sources 

to be checked include: Containers; sample storage facilities; field handling 

procedures; sampling tools (also see rinsate blanks). Results should be 

maintained with the corresponding sample analytical data in the project file. 

8.1.3 Rinsate Blank Analyses 

A rinsate blank is a volume of rinse solution (deionized, distilled lab water 

or organic solvent) used to rinse a sampling tool which contacts multiple 

samples. The rinse solution is collected after the tool has collected a 

sample and has been cleaned, to demonstrate that there is no residual 

contamination remaining on the tool to carry over into the next sample. If 

the rinsate blank indicates possible contamination of the succeeding samples, 

the samples may be corrected for the rinsate blank concentration or the 

sources resampled. Results of rinsate blank analyses should be maintained 

with the corresponding sample analytical data in the project file. 

8.1.4 Method Blank Analyses 

A method blank is a volume of deionized, d_istilled laboratory water for water 

samples, or a purified solid matrix for soil/sediment samples carried through 

the entire analytical procedure. The volume or weight of the blank must be 

approximately equal to the sample volume or sample weight processed. A method 

blank should be performed with each group of samples. Analysis of the blank 

verifies that method interferences caused by contaminants in solvents, 

reagents, glassware, and other sample processing hardware are known and 

HAN:PH-8(3) 
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minimized. Optimally, a method blank should contain no greater than two times 

(2X) the method detection limit for the parameter. Results of method blank 

analyses should be maintained with the corresponding analytical data in the 

project file. (See also Section 6.2.1.1). 

8.1.5 Reagent Blank Analyses 

A reagent blank is composed of the materials which will be added to client 

samples during preparation, and then will be analyzed for specific 

parameters. It is run prior to the use of the materials on "real" sampl es, to 

verify that no contaminants are present at levels which would affect sample 

results. If such contaminants are found, corrective actions must be taken. 

Records of reagent blanks, including solvent lots and column adsorbent test 

results, are stored in Quality Operation files. The reagent blank may be run 

as a method blank with client samples, but if contamination is present, 

samples, will require reanalysis with a clean blank demonstrating reagent 

purity. 

8.1.6 Bottle Blank Analyses 

At a frequency of 1 percent or greater, laboratory-prepared sample containers 

are tested to verify that the glassware cleaning procedure is performed 

acceptably. Parameters of concern for the particular container are tested 

(metals for plastic containers, organics for glove, etc.). Results of the 

tests from each batch are filed with the shipping/receiving clerk or sample 

custodian. Records of traceability of these containers through each project 

must be maintained. Vendors must supply certificate of cleanliness for 

purchased, pre-cleaned, containers, and these records must also be mainta i ned . 

8.1.7 Duplicate Sample Analyses 

Duplicate analyses are performed to evaluate the precision of an analys is . 

Results of the duplicate analyses are used to determine the relative percent 

difference between replicate samples. Criteria for evaluating dupl i cate 

sample results are provided in Section 10.1. A duplicate analysis should be 

performed whenever a group of five or more samples are analyzed at one t ime. 

HAN:PM-8(4) 
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Duplicate analysis results should be summari2ed on the qual i ty control data 

summary form . 

8.1.8 Blind Duplicate Analyses 

A blind duplicate sample is a duplicate sample which has been introduced as a 

separate sample by the Quality Control Coordinator during the log-in process 

or prior to analysis. Evaluation of the replicate is discussed in 

Section 10 . 1. This data is reported to and summari2ed by the Qual i ty Control 

Coordinator . 

8.1 . 9 Check Standard Analyses 

Because standards and calibration curves are subject to change and can vary 

from day to day, a midpoint standard or check standard should be analyzed with 

each group of samples . Analysis of this standard is necessary to verify the 

standard curve and may serve in some cases as sufficient for calibration . 

This value. should be entered in the instrument calibration log whenever 

performed. Check standard analyses results should be summarized on the 

quality control data summary form . 

8.1.10 Surrogate Standard Analyses 

Surrogate standard determinations should be performed on all samples and 

blanks for GC/MS analyses. All samples and blanks are fortified with 

surrogate spiking compounds before purging or extraction to monitor pre­

paration and• analysis of samples. Recoveries should meet EPA acceptance 

criteria which are established as laboratory results become available. 

Surrogate standard data should be summarized on the surrogate standard 

recovery form. 

8.1.11 Laboratory Matrix Spike Analyses 

To evaluate the effect of the sample matrix upon analytical methodology, a 

separate aliquot sample should be spiked with the analyte of interest and 

analyzed with the sample. The percent recovery for the respective compound 

will then be calculated . If the percent recovery falls outside established 

HAN:PH-8(5) 



,.. 

N 

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITAS QAH 
Section No. 8 . 0 • · 
Revision No . 1 
Date: February 1, 1988 
Page 6 of 18 

quality control limits the data should be evaluated and the sample reanalyzed 

if criteria are not met. Matrix spike results should be sununarized on the 

quality control data summary sheets. This type of matrix spike does not 

necessarily reflect the behavior of the field-collected target analyte, 

especially if the target analyte is not stable during shipping or storage. 

8.1.12 Laboratory Matrix Spike Duplicate Analyses 

Similar in concept to the matrix spike sample above, it is a separate aliquot 

sample that is spiked with the analyte(s} of interest and analyzed with the 

associated sample and sample matrix spike. If the percent recovery falls 

outside established quality control limits, that data should be evaluated and 

the sample reanalyzed if criteria are not met. The comparison of the 

recoveries of the spiked compounds in the matrix spike and the matrix spike 

duplicate samples is made to determine the relative percent difference between 

the HS/HSD samples. RPO criteria and results should be summarized on the 

quality control data swmnary form. 

8.1.13 Veriffcation/Reference Standard Analyses 

On a quarterly basis, the Quality Control Coordinator should introduce a group 

of prepared verification samples, or standard reference materials, into the 

analytical testing regime. Results of these data will be summarized, 

evaluated, and presented to laboratory management for review and corrective 

actions, if appropriate. The data are reported to and summarized by the 

Quality Control Coordinator. 

8.1.14 Blank Spike Analyses 

A blank spike is a volume of deionized, distilled laboratory water for water 

samples, or a purified solid matrix for soil/sediment samples which is spiked 

with parameters of interest and carried through the entire analytical 

procedure. Analysis of this sample with acceptable recoveries of spiked 

materials demonstrates that the laboratory techniques for this method are in 

control. This sample is recommended in conjunction with matrix spike/matrix 

spike duplicate (HS/HSD} samples on those sample matrices which ar~ 
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anticipated to cause analytical difficulties due to matrix interfer ences . If 

the HS/HSD pair shows poor recoveries due to interferences, yet the blank 

spike sample is acceptable, this is strong evidence that the method has been 

performed correctly by -the laboratory for these samples, but matr i x 

interferences have affected the results. Results of blank spike analyses 

should be maintained with the corresponding HS/HSD and sample analytical da ta 

in the project file. 

' 
8.1.15 Field Matrix Spike Analyses 

This is a sample created by spiking target analytes into a portion of a sample 

in the field at the point of sample acquisition. This sample prov i des 

information on the target analyte stability after collection and during 

transport and storage. 

8.1.16 Analysis Matrix Spike Analyses 

This is a sample created by ~piking target analytes into a prepared portion of 

a sample just prior to analysis. It only provides information on matrix 

effects encountered during analysis, i.e., suppression or enhancement of 

instrument signal levels. It is most often encountered with elemental 

analyses involving the various forms of atomic spectroscopy and is often 

referred to as "standard additions." 

8.1.17 Internal Standard Spike (or Recovery Standard) Analyses 

This is an analyte which has the same characteristics as the surrogate, but is 

added to a sample Just prior to analysis. It provides a short-term indication 

of instrument performance, but it may also be an integral part of the 

analytical method in a non-quality control sense, e.q., to normalize data fo r 

quantitation purposes . 

8.1. 18 Collocated Samples Analyses 

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 

HAN:PH-8(7) 
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from two air .quality analyzers sampling from a co11111on sample manifold or two 

water samples collected at essentially the same time and from the same point 

in a lake. 

• • 

Collocated samples when collected, processed, and analyzed by the~ 

organization provide intralaboratory precision information for the entire 

measurement system including sample 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 when collected, processed and analyzed by different 

organizations provide interlaboratory precision informa,tion for the entire 

measurement system. 

8.1.19 Replicated Sample Analyses 

A replicated sample is a sample that has been divided into two or more 

portions, at some step in the measurement process. Each portion is then 

carried through the remaining steps in the measurement process (see also 

duplicate sample 8.1.5). 

8.1.20 Split Sample 

A split sample is a sample divided into two portions, one of which is sent to 

a different organization or laboratory and subjected to the same environmental 

conditions and steps in the measurement process as the one retained. 

A replicated or split sample can be divided into portions (or split} a.t 

qifferent points in the sampling and analysis process to obtain precision 

information on the various components of the measurement system. For example, 

a field replicated, or field split sample, provides precision information 
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about all steps~ sample acquisition including effects of storage 

shipment, analysis, and data processing; whereas, information on the intra­

and interlaboratory precision of sample preparation and analysis steps of the 

measurement system is provided by samples subdivided once they are received in 

the laboratory, i.e., laboratory replicated or laboratory split samples, 

respectively. A sample divided into two portions just prior to analysis, 

i.e., an analysis replicate, provides information on the precision of the 

analytical instrumentation. 

The replicated sample can provide short-term or long-term precision estimates 

by processing the two portions together or separating them for processing at 

different times and under different conditions as discussed above for 

collocated samples. 

8.2 INTERLABORATORY (ROUND ROBIN) VERIFICATION SAMPLES 

On an annual basis, ITAS will conduct an interlaboratory round robin testing 

program for organic and inorganic parameters which are common to all 

laboratories. samples will be prepared on an annual rotating basis by the 

Quality Control Coordinator of an ITAS laboratory. Results of the round-robin 

program will be determined by the Quality Control Coordinator preparing and 

distributing the samples. A report of the "true" values, acceptable 

statistical ranges and values determined by a specific laboratory will be 

issued to the respective Laboratory Manager. Results of all ITAS laboratories 

will be presented to the Vice President, Analytical Services for use in the 

annual management laboratory review. 

8.3 QC LEVELS 

There are several types of QC samples which may be applied to different 

projects at varying frequencies; these may also be reported in summary 

fashion, or in detail with all raw and associated data provided. The costs to 

the laboratory and the client will vary depending upon the types of samples, 

analyses, and data reported. This section describes the levels available from 

ITAS laboratories and their applications. The QC level should be specifi~d 
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Level I -- ITAS standard practice. Use available analytical procedures. 

Fifteen percent QC samples (blank/spike/duplicate) for every 20 samples. QC 

samples may not be performed for a specific project, but as part of compiled 

sets of samples. QC data are not reported as part of analytical results. 

ITAS published rates apply to client samples tested. 

Level II - Use available analytical (reference) methods. Fifteen percent QC 

samples minimum (blank, duplicate, spike, or duplicate spike). QC samples are 

project or client-specific. QC summary report is included as part of the 

analytical results reported. No raw data are included. Each QC sample is 

billed as a "real" analytical sample. 

Level III - The highest level requires use of referenced regulatory 

procedures, and/or established/verified procedures using confirmatory type 

techniques (i.e., GC/MS, dual column GC). Method blank plus 20 percent or two 

QC samples minimum per each matrix. A QC summary report is supplied with 

supporting data. Where applicable, this level is the USEPA Contract 

Laboratory Program (CLP) package. A surcharge is added and/or QC samples are 

billed at sample rates. Costs will be based on the analytical program 

required. 

Proj~ct-specific requirements must be defined in a specific QA Project Plan or 

Work Plan. Project specific documentation must be submitted to the laboratory 

before beginning work. Project requirements for QC samples cannot be less 

than Level I. 

Table 8.2 provides a quick reference for the QC levels and their types of OC 

sample information. 

HAN:PH-8(10) 



TYPE 

Trip Blank 

Fleld Blank 

Rlnsate Blank 

Method Blank 
(Process BI ank I 

PURPOSE OF SAIJPLE 

40-•I VOA vlal fllled 
with organic free water 
and taken with field 
sample collection kit, 
Used to verify that 
contamination of soll/ 
water VOA samples has 
not occurred due to 
shlp•ent and sample 
containers being In field, 

A volume of "clean" 
collectlon media Is added 
to the container to 
verify absence of fleld 
contamination. May be 
water, soll, or other 
material. 

Rinse of fleld sample 
collection equipment to 
verify cleanliness, 
eliminate carryover of 
contamination to later 
samples. 

The analysis Is perlormed 
using only the reagents 
and solvents used In the 
method. Determines 
cumulative interference, 
If interference cannot be 
eliminated, it must be 

TABLE 8,1, QUALITY CONTROL SAIJPLES 

FREQUENCY APPLICABILITY 

INORGANIC ORGANIC 

Two trip blank vlals 
with every set of 
collectlon vlals 
sent to fleld: each 
VOA cooler, returned 
to the lab should 
contain two trip 
blanks, 

Specified In Project 
Work Plan 

Specified In Project 
Work Plan 

With each group of 
samples, or begin­
ning and end of 
each run. For 
GC/l•S, method is 
spiked with surro­
gates I out ol 10, 

X 

X 

X 

X 

X 

X 

X 

ACCURACY ANO 
PRECISION 

APPLI CA Tl ON 

Accuracy 

Accuracy 

Accuracy 

Accuracy 

INTRODUCED BY FIELD SAIJPLER/ 
ANALYST/QC COORDiNATOR 

Supplier of Containers 

Field Sampler 

Field Sampler 

Analyst 

.... 
.... .. 
..... 
'° CD 
0, 

• 



TYPE 

Reagent Blank 

Bott le Blank 

Duplicate 

Bl Ind Dupl lcate 

MAN :8-1 121 

PURPOSE OF SAMPLE 

considered when computa­
tions are performed, 

Determine the background 
of each reagent/solvent 
to be used In an analy­
ses, Must use Identical 
conditions to actual 
analyses Including 
detection system, Back­
ground must not Interfere 
with Intended analyses. 

Rinse of cleaned sample 
container, analyze~ prior 
to field shipment to 
de1n0nstrate lack of 
contaminants. 

An aliquot of a sample 
known to Analyst, 
Calculate Relative 
Percent Difference. 

An aliquot of a sample 
Introduced unknown to 
analyst at t ime of 
sample log In by QC 
Coordinator (known to 
QC Coordinator) . 

., 

TABLE 8.1. (Continued) 

FREQUENCY APPLICABILITY 

INORGANIC ORGANIC 

Can be done as part 
of method blank, 
determine separately 
with each new batch 
of reagent/solvents. 

)( 

At least 11 of each X 

container batch: does 
not apply to vendor­
certified containers 

I out of 20 
or at least I/month/ 
run 

I out of 100 

)( 

)( 

X 

X 

X 

X 

ACCURACY ANO 
PRECISION 

APPLI CA Tl ON 

Accuracy 

Accuracy 

Precision 

Precision 

INTRODUCED BY FIELD SAMPLER/ 
ANALYST/QC COORDINATOR 

A!lalyst 

QC Coordinator 
or Shipping/Receiving 
Clerk 

Analyst 

QC Coordinator 



TYPE 

Check Standard 

Surrogate Standards 

Spiked Samples 
(Laboratory Matrix 
Spikes) 

Matrix Spike 
Dupl lcate 

MAN :8-1 131 

PURPOSE OF SA~LE 

Analysis of standard with 
concentrations at mid­
point or low end of 
standard curve to verify 
standard callbratlon curve. 

For GC/MS and GC analy-, 
sis the addition of 
non-priority pollutants 
as spikes In standards, 
method blanks and samples. 
3-point c11llbr11tlon curve, 
When used with dally 
determines Mean and 
Warning and Control limits. 

A known concentration of 
a specific parameter Is 
added to an aliquot of 11 
sample with the matrix of 
Interest. Percent 
recovery is determined 
and spike Is compared 
against an unsplked 
aliquot. 

Percent recovery Is 
determined and compared 
against matrix spiked 
sample. 

I ,) .. I 

TABLE 8.1. (Cont lnued) 

FREQUENCY APPL I CAB I LI TY 

INORGANIC ORGANIC 

With each group 
of samples. 

Alt standards, 
method blanks, and 
samples. 

)( 

I out of 20 X 

or at least I/month/ 
run 

I out of 20 or at feast 
I/batch 

)( 

GC/MS 
only 

)( 

)( 

ACCURACY ANO 
PRECISION 

APPL I CA Tl ON 

Accuracy 

Accuracy 

Accuracy 

Both 

INTRODUCED BY FIELD S~LER/ 
ANALYST/QC COORDINATOR 

Analyst 

Analyst 

Analyst 

Analyst 

.... 
\() 
CX> 



TYPE 

Standard Reference 
Materials 

Blank Spike 

Fleld Matrl• Spike 

Analysis Matrix 
Spike 

Internal Standards 

MAN :8-1 1-1 1 

. \ ) 

TABLE 8.1, (Continued) 

PURPOSE OF SAt,f>LE FREQUENCY · APPLI CAB I LI TY 

INORGANIC ORGANIC 

Standards prepared by 
recognized e•ternal 
agency and used to 
determine performance ol 
entire system, Instru­
mentation and Analysts, 

Scheduled periodic 
bas I s such as 
quarter or semi­
annually. 

X 

Blank material spiked 
with parameters of 
Interest . Recovery 
evaluated for proper 
e•ecutlon of technique 
or analytical method, 

1 out of 20 or at least 
I/batch with MS/MSD pair 

Sample spiked In field to 
show target analyte stability 
after collection, shipment, 
storage, preparation, and 
analysis 

Sample or e•tract spiked just 
prior to analysis, Shows 
matrix elfects during analysis. 
Also known as "Method of 
Standard Additions" spike 

Nonpriorlty pollutant 
spiked into sample and 
method blank alter 
e•tractlon to monitor 
instrument performance 
and sensitivity should 
surrogate standards 
ind ic~te a problem. 

5 percent 
recOffltllended 

As spec I f I ed In 
methods, or as 
needed 

Each sample and 
standard 

X 

X 

X 

X 

X 

GC/MS VOA 
and Base-
Neutral/ 

Ac id 
Analys i s 

Base-
Neut r a l 

ACCURACY ANO 
PRECISION 

APPLICATION 

Accuracy 

Accuracy 

Accuracy 

Accuracy 

Accuracy 

INTRODUCED BY FIELD SAt,f>LER/ 
ANALYST/QC COORDINATOR 

Analyst or 
QC Coordinator 

Analyst 

Fleld sampler 

Analyst 

Analyst l~ffi ,.,.;s.ct 
Ill t-'-

I-' t-'-0 i "'"..., 0 i:, 

~1 i:, O> 
l2l • 
0 0 . ... 

.... .. 

.... 
\() 
CD 

• 
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TYPE PURPOSE OF SAl,PLE 

Collocated samples Independent sampl es collected 
to be equally representative 
of the variables of Interest 

Replicated sample Collected sample that has 
been spl i t Into two or more 
parts In the field, sent to 
the same laboratory for 
analysis 

Spllt sample Sample spl i t into two or more 
portions, and sent to several 
laboratories for analysis 

MAN :8-1 151 

• I 

'-• 

. TABLE 8.1. 

FREQUENCY 

5 percent 
recommended 

5 percent 
recommended 

1 percent 
recommended 

(Continued) 

ACCURACY ANO 
APPLI CAB I LI TY PRECISION INTRODUCED BY FIELD SAl,PLER/ 

INORGANIC ORGANIC APPLI CA Tl ON ANALYST/QC COORDINATOR 

X X Precision Fle ld sampler 

X X Precision Fleld samp ler 
, 

X X Prec ision Field sampler or 
QC coordinat or 



QC level 

I (151) 

II ( 1511 

Ill (blank 
• 201) 

Project­
specif le 

9 j 

Teble -8,2 QC Samples and QC levels 

QC Samples• 

Method Matrix Dupl lcetes and/or 
Blanks Ill Spikes Ill Duplicate Spikes 

5 5 5 

5 5 5 

5 10 10 

To be established Individually 
on project-specific basis 

Are QC Resu I ts 
u, Reported? 

No 

Yes, summery 

Yes, summery 
plus raw data 

Project-specific 

Are QC Samples QC Semple 
Project-specific? Costs 

No Unbllled 

Yes Per sample 

Yes Surcharge 
and/or 
per sample 

Project-specific Project-
specif le 

'frequencies listed ere minimum goals but may vary depending upon rate of sample receipt and number of samples per 
analytlcal batch, Other types of sa~ples, such as "blank spikes," which may be analyzed to demonstrate laboratory 
technique is In control despite matrix Interferences In samples received, _ may also be billed, 
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Sample Spiking Point Data Interpretation 

Sample 
Acquisition Preparation Analysis 

Field 
Matri X 

Spike 

Provides a best case estimate 
of bias based on recovery; 
includes matrix effects asso-_____________ ciated with sample preserva-

Lab 
Matrix 
Spike 

tion. shipping. preparation 
anel analysis. 

Provides an estimate of bias 
_______ based an recovery. Incor-

porates matrix effects asso­
ciated with sample preparation 
and analysis only. 

Analysis _ Provides an indication of 
Matrix matrix effects associated with 
Spike the analysis process only. 

Figure 8-1 The Use of Target Analyte Spikes for Bias Estimation 
from •chapter S, Calculation of Precision, Bias, ·and Method 
Detection Limit for Chemical and Physical Measurements•: issued 
by Quality Assurance Management and Special Studies Staff, 
Office of Monitoring Systems and Quality Assurance, Office of 
Research and Development, USEPA, Washington, D.C. 20460 
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Oata Interpretation 

Best estimate of intra- or 
interlaboratory precision of 
the entire measurement system 

Second best estimate of 
intralaboratory precision 
of measurement system from 
sample acquisition through 
analysis. · - - - · 

Second best estimate of 
interlaboratory precision of 
the measurement system from 
sample acquisition throuyh 
analysis. 

Best estimate of intralabora­
tory precision of sample pre­
paration and analys;s. 

Best estimate of interlabora­
tory precision of sample pre­
paration and analysis. 

Estimate of intralaboratory 
precision of analysis. 

Estimate of interlaboratory 
precision of analysis. 

f;yure 8-2 Precision Evaluation Samples. 

from •chapter S, Calculation of Precision, Bias, and Method 
Detection Limit for Chemical and Physical Measuremeftts•: issued 
by Quality Assurance Management and Special Studies Staff, 
Office of Monitoring Systems and Quality Assurance, Office of 
Research and Development, USEPA, Washington, D.C. 20460 
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Analytical procedures for the analysis of samples include the fo l lowing : 

• • 
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• Prescribed method for sample preparation, includi ng observance of 
stated sample holding times (such as shown on Table 5 . 1) and 
necessary extractions, dilutions, etc. 

• Instrument standardization, including calibration and prevent ive 
maintenance 

• Analytical techniques to be used in processing the sample 

• Prescribed format on prepared data sheets for r ecord i ng raw da ta 
which include: 

Identification of project(s) 

- Identification of sample number(s) 

- Identification of Analyst 

- Identification of Analyst performing data validation 

- Dates for sample analysis and data validation 

- Raw data resulting from the analysis with appropriate 
calibration standards and blanks. 

• Method for computation of analytical results, which can be 
included on the data sheet. 

Documentation of the above as an analytical procedure is dependent upon the 

specific instrumentation and data collection and reduction methods used wi th in 

a laboratory . Therefore, ITAS laboratories shall prepare and ma inta i n as a 

Laboratory Specific Attachment to this manual an Analytical Procedures Manual 

which includes the above for all analyses performed. The requirements of t his 

Quality Assurance Manual for activities such as calibration, prevent i ve 

maintenance, and quality control sample analysis shall be · incorporated i nto 

the laboratory specific manuals as appropriate. 
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Whenever possible, ITAS laboratories utilize industry recognized analytical 

methods from source documents published by agencies such as the U.S . 

Environmental Protection Agency (USEPA), American Public Health Association 

(APHA), American Society for Testing and Materials (ASTH), and the National 

Institute for Occupational Safety and Health (NIOSH) . 

Tables 9.1 through 9. 8 provide a compendium of the analytical methods 

typically used throughout ITAS. The format presented in Tables 9 . 1A through 

9.1E and Table 9 .2 has been adopted from the referenced USEPA document. 

Tables 9.3 through 9.8 provide analytical procedures for analyses not cited in 

Tables 9.1A through 9.1E and procedures for different matrices . Table · 9 . 9 

lists detection limits for the USEPA's Toxicity Characteristic Leach i ng 

Procedure (TCLP). 

9.2 DETECTION LIMITS 

All analytical methodologies have an associated method detection limit below 

which an analyte present in the sample cannot be accurately measured. 

The detection limit of a method is generally defined as the quantity of 

analyte which results from the lowest differential between a signal caused by 

the analyte and that of random noise. A factor of 2 is generally used. 

Analytes present in concentrations below the detection limit WILL NOT appear 

as present in the sample when using this analytical technique. A detection 

limit quantity is reported as a less than value(<). This less than value does 

not indicate that an analyte is not present in a sample but only that it is 

present at levels below the detection limit. For results produced by USEPA 

CLP methods, values which are below required detection limits, but can still 

be quantified, are reported inside brackets [ ] as "estimated concentrations . " 

The detection limits attained by · the EPA methods used in the laboratory are 

equal to or better than required by EPA regulations. The accompanying page~ 
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indicate these detection limits. It is important to remember that spec if i c 

detection limits are highly matrix dependent and the detection limits l i sted 

herein are provided for guidance and may not always be achievable . 

9.2.1 Inorganics 

Wet chemical techniques for nutrient, demand, and mineral constituents are 

relatively free from interferences in the analysis of aqueous samples. 

Analyses of these constituents in solid phase samples are not routinel y 

performed . High concentrations of any of these analytes require d i l ut i on of 

the sample , with corresponding changes to detection limits. 

9.2 . 2 Metals 

The detection limit for metals in aqueous samples is affected by the salt 

content total dissolved solids (TDS). If the TDS is above 5,000 mg/l i ter , t he 

sample may require dilution to prevent background light-scattering effects ·and 

false positives. Solids and sludges for analysis require a digestion prior to 

analysis. The detection limit for the analyte of interest is equal to the 

detection limit in water times a digestion factor equal to the final volume of 

digestate divided by the weight of solids digested. 

9.2.3 Organics 

Organic compounds analyzed by GC or GC/MS are analyzed as either volatile or 

extractable constituents. Factors which affect the detection lim i t of these 

constituents fall into the following categories. 

• Contaminated samples (samples containing the analytes of i nterest ) . 

• 

Samples containing as little as 0.5 ppm of chromatographable organ i cs 
may require dilution. The analyst must make a dilut ion dec i s ion 
based on the knowledge of the sample and the observation of t he 
sample. 

Background contamination, that is, a sample may have a high organic 
loading but not of the compounds of interest. This background may 
mask the compounds of interest and must be diluted from the matrix . 
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• Sample preparation techniques--Water samples are extracted at a 
1 ooo·: 1 concentration factor. One liter of sample is extracted in 
triplicate and concentrated to 1 ml. Soil samples are prepared by 
extracting 20 g of soil and concentrating to 1 ml. The resultant 
detection limits are 50 times greater than for water. 

• Clean-up preparations--All analytical techniques for organics allow 
for the use of column chromatographic clean-up techniques to 
eliminate background and non-chromatographic organic loadings. This 
preparation step also dilutes the sample with the resultant rise in 
detection limit. 

In short, many factors affect the specific detection limit of sample and no 

absolute may be made except for the use of average conditions. The preceding 

factors all affect the detection limit from sample to sample. The following 

tables provide the detection limits for various parameters analyzed within the 

analytical laboratory. 

9.3 VARIANCE FROM STATED ANALYTICAL METHODS 

Analyses will be performed in accordance with the methods cited herein unless 

specific project requirements or needs dictate adoption of an alternate method 

or modification of the cited methods. For example, GC/HS procedures may be 

"CLP-modified", as specified by the USEPA's Contract Laboratory Program {CLP). 

Based on laboratory experience with a procedure and matrix type, ITAS has 

developed for some analytes in-house Standard Operating Proceudres (SOPs) 

based on regulatory methods but which may include modifications to improve 

reproducibility and/or accuracy. 

If analysis is performed in an alternate manner, the method shall be 

documented in the project records as discussed in Section 12. 1 of this manual . 

HAN:PH-9(4) 



Parameter Method No. 

Purgeable Hydrocarbons 601 

Purgeable Aromatics 602 

Acroleln/Acrylonltrlle 60] 

Phenols 604 

Benzi dines 605 · 

Phthalate Esters 606 

NI trosamlnes 607 

Organochlorlne Pesticides 608 
and PCBs 

NI troaromat I cs and 609 
lsophorone 

Polynuclear Aromatic 610 
Hydrocarbons 

PIT :Pf.t -9 - 1 

Table 9. I 
Method Summary for Organic Colllpounds In Water and Wastewater 

Preferred Detection Lltwlt 
Equipment 

Purge and Trap 0.005 to 0.04 )g/1 , 
Gas Chr011atography 0.02 to I . Bl )g/1 

Purge and Trap 0.01 to 0.04 )g/1 
Gas Chromatography 0.02 to 0.04 )g/1 

Purge and Trap 10 to 100 lg/I 
Gas Chr0111atography 0.5 to O. 7 lg/I 

Gas Chr0111atography I to 10 )g/1 
0.14 to 16.0 )g/1 

High Performance 0.5 to 0.1 )g/1 
Liquid Chromatography O.OB to O.ll )g/1 

Gas Chromatography 2.0 to l .O lg/I FID, 
0.02 to 0.20 )g/1 ECO 
0.29 to 3.0 lg/I 

Gas Chr0111atography 0.3 to 1.0 )g/1 
0.15 1o 0.81 )g/1 

Gas Chromatography 0.1 to 0.10 lg/I 
0.002 to 0.24 lg/I 

Gas Chromatography 5.0 )g/1 F 10, 
0 .05 )g/1 ECO 
l.6 to 5.7 )g/1 

High Performance 0.1 to 5.0 lg/I 
l iquid Chromatography 0.013 to 2. l Jg/ I 

Reference 

Federal Register Cl) 
Federal Reglster 14> 

Federal Reglster 11 > 
Federal Reglster 14 ) 

Federal Reglster 111 

Federal Reglster 14 > 

Federal Register Cl) 
Federal Reglsterf4) 

Federal Reglster 11 > 
Federal Reglster 14> 

Federal Reglsterfl) 

Federal Reglster 141 

Federal Reglster 1 I) 

Federal Reglsterf 4) 

Federal Reglster 111 

Federal Reglster 14> 

Federal Reg I ster CI) 

Federal Reglster 141 

Federal Reglster11 > 
Federal Reglster 14 > 

.._. 
\() 
0) 
0:, 

• 
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Parameter Method No. 

Haloethers 611 

Chlorinated Hydrocarbons 612 

2,3,7,0-Tetrachloro- 613 
dlbenzo-p-diowln 

Organics Screen 503.1 

Purgeable Organics 624 

Base-Neutral Ewtractables and 625 
Acid Ewtractables 

Chlorophenowy Acid 615 
Herbicides 

Sate Drinking Water 
Act Pesticides 

Organophosphorou~ 
Pest ic Ides 

Polychlorinated 
Blphenyls IPCBsl 

Tr laz i ne Pestic ides 

... , , :Pt-1-9 -1 

Table 9.1 (Continued) 
Method Summary for Organic Compounds In Water and Wastewater 

Preferred Detection l1111lt 
Equipment 

Gas Chromatography 0.4 to I. I lg/I 
0,3 to 3.9 lg/I 

Gas Chromatography 0.001 to 0 .015 lg/I 
0,03 to 1.34 lg/I 

Gas Chromatograph, 0,003 )g/1 GC, 
Gas Chromatography Mass 0,003 )g/1 GC/MS 
Spectrometry 0.002 lg/I 

Gas Chromatography O, l to 100 )g/1 

Gas Chromatography/ 10 to 100 lg/I 
Mass Spectrometry I • 6 to 7. 2 I g/ I 

Gas Chromatography/ 10 to 25 )g/1 
Mass Spectrometry 1.6 to 36 lg/I 

Gas Chromatography 0.05 to 0 , 50 )g/1 

Gas Chromatography 0,02 to 1.0 lg/I 

Gas Chromatography 0,1 to 1.0 lg/I 

Gas Chromatography 10 )g/1 

Gas Chromatography 10 to 20 )g/1 

Reference 

Federal Reglster 111 

Federal Reglster 141 

Federal Reglster 111 

Federal Reglster 141 

Federal Reglster 111 

Federal Reglster 141 

EPA, May 1980131 

Federal Reglster 111 

Federal Reglster 141 

Federal Reglster 111 

Federal Reglster 141 

EPA, 1978121 

EPA, 1978 121 

EPA, 1978 121 

EPA, 1978 121 

EPA, 1978 12 ) 

...... . .. ' 

I-' 
\0 
rn 



Tab I e .., • I (Cont I nued) 

(!)federal Register, Volume 44, No. 233, Monday, December 3, 1979, 40 CfR Part 136, pp, 69464 to 69575, 
12

'"Methods for Benzldlne, Chlorinated Organic Compounds, Pentachlorophenol, and Pesticides In Water and Wastewater," 
Environmental Monitoring and Support laboratory, U.S. Envlronmen,dl Protection Agency, Cincinnati, Ohio, September, 
1978. 

•
3

> .. rhe Analysis of Aromatic Chemicals In Water by the Purge and Trap Method," Method 503,1, U.S. Environmental Protection 
Agency, Physical and Chemical Methods Branch, Cincinnati, Ohio, May, 1980. 

14
>"Guldellnes Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water Act; flnal Rule and Interim 

Final Rule and Proposed Rule," 40 CFR Part 136, federal Register, Friday, October 26, 1984, 

PIT:PM-9-1 .... .. 
.... 
\0 
0) 

• 



" \ 

hllle t.lA 
llet ol Ap11rov•• llol09lc1I Teet Proce,ure1 

P•r•••t•r lftd Unite 

lecterler 
I, Col I for• I IICII I, nualler ,., 100 •• lf'N,, tulle, J ,11utlon1 ,. 

or ....,,.,ne lllter CMFt,1 41 ''"•'· .,., ,. 
1, Colllor• lltcall In pre11nce ol chlorlne , nu• t,er 111r 100 • I lf'N, , tulle, J di lutlon ,. 

or -llr•n• 11 lter 114'1, ''"•'· .,., C4AI ,. 
). Colllor• 1•01111, nu• ller per 100 • I lf'N,, tulle, J dilution: or MF 141 1ln91e step or two Ito ,. ,. 
• • r.01ltor• 1101,11 In pr111nc1 ol Clllorlne, nu• ller 111r 100 al lf'N,, tulle, dilution: or MFC 4I with 1nrlc11• 1nt ,. 

,. 
,. r.c11 streptococci, nualltr per 100 • I lf'N,, tulle, J dilution: MF : 141 or plate count ,. 

II , ,. 

hllle t. IA NotH 

' 11 The NtllcHI • u11 lie 1,eclll1d wlltn re1ult1 ••• reported, 

Cll"MlcrOlllologlcll NethOdl lor Mc>nltorlnt t111 hvlron• -nt, llater 1nd llntH , 1111,• IPA•I00/1·11·011, U.S . lnvlron .. ntel Protection Attnc,," 

Reference CMetllcHI .....,_r or Paget 

Sun•ar• 

1)2 
114 

1)1 

114 

114 
108 

114 
111 

1)9 
1)6 
10 

Metllode 16th ASTM 
u. 

908C 
to9C 

908C 
tote 

908A 
909A 

908A 
tot IA•A.,cl 

910A 
9101 
tlOC 

1-00,0-, 

1-002,- , 

Ulere11on, P.( . It el., "MethOdl for Collect Ion Ind Aftllylll OI A4u1tlc IIOIOflCII Ind MlcrolllOIOflCII S1• 111u,• U.S. C.ologlCII Surver, hchnl111u11 ot lleter-R11ourc11 lnv11tl91tlon1, 
tlool. '• C11111ter A4, UIIOretor, An11,111, 1911. 

141o.4, • .. •11,1n1 tilter or other pore 1111 ctrtllltd 11, the • 1nul1cturer to lullf retain or9enl1• 1 to lie cultlv1ted, Jnd Ir•• ol 1• tr1ct1llle1 which could lnt1rler1 with th1lr irowth 4nd 
dhll011•1nt, 

14"1s1nc1 the ..... 11,1n1 tllt1r t1cllnl4u1 u1u111, ,1,1,, lo. and v1rl1bl1 recover, lro• chlorln1t1d w1et1w1t1r1, the MPV • 1tllcHI wlll Ill r14ulr1d to r11olv1 nny controv1rel11. 

1' 1111111•0••• on1, ii ,,1101utl011 ol the Kr Streptococcu1 Ager CS1c1"lon ,.,, uses MethOd 1-00,,-111 11 •••• In I boll Int w1ter 1111h to ,wold 1corchln9 01 tne •1dlua, 

PII :l'M•t•IA 



P•••--•••, Un i h, •11• ... 11,od 

1, Aci•••,. H cero5, -.J: • : l••c•,°'"••••c •11• ,0•111 
or ,he1101,hth••••11 ena pol111, 

1, Al .. ll11itr, H CltCOJ • '"'Jll : l•ec•ro,o.,,..c or 
co•or i• eirlc : 
fltrtt ion to pH t.S, • ,,null 

0, ··~·°'"·'·' 

,. Al ... i1111• • -fot••·•J 1 •\)ll : D•1nt1011"' •ollowtd by : 
Al tlrecl 11p i re l lon 
AA lur111ce 
lnduCII••·, couple• Pl•1•e 
Dr co1or1 .. 1r•c 1lr ioc11,_ cy•n•n• Rt 

I. --•• I•• Nlf • g/l : Menu•• ••••••••••°"ISi 
,., pH, . ,, lo lo••· Dy : 

....... ,,, •• ,°" 
fllrellOII 
llectrode 

·•u•o,o•te, phen•••• c,r 

Auto,oeted e•ec•roau 

,. An• •-••••fo••1, 1" ~/l: D•oe•• •°""' lo• •ow•• lby: 
AA tlrecl •• ,.,..,.Oft 
AA lurnece, or 
•ntucllwe•, coupled•••••• 

Plf :PM-9-18 

9 

IPA 1919 

JOS . I 

,,o., 
JI0,1 

101 . 1 
101.1 

JS0.1 

no., 
,,0.1 
,,O,J 
,,0,1 

JOI.I 
201 . 1 

hlble t . 11 
lht ol Approved lnorg1n•c Test Procedures 

Reference tMetllod No . or P1gel 

Stenderd Methods 
16111 E•. ASTM 

101u.e1 o•oa1-11u1 

I0J D1067-111111 

JOJC 
JOI 

J068 

111A 

11111 D1O6•7t1AI 
4110 

111( or , D1116·1t1D1 
1110 Dll26• 7tlCI 

,OJA 
JOI 

USGS 1 II 011,., 

•·IDJ0-14 n.ou 111 

• ·JOJO-U 

• •JOSI •84 

""•hod 100. rlO 

JJ ,057111 

l •JS10·1t H.on 111 

•-ou-11 
161 

Mw t hod 100, 7I 4J 

13 
".!~ ijn 
Or,.,. 

~is~ St! 
QGlO 
Z--4~ 

• 
~-
a, 
CX> 



-----------~----:-~..,=--=-~~-;- ., 
9 ' 

") 

hllle t.11 ICollll11uedJ El ll st ol Approved l110t"gt11lc Test Procedures 

llelerence IMtthod No , or Pt .. J 

""'a Stlnderd Metllod1 @o P•r-ter, Units, Ind Method (PA lt1t 
""' rd. ASTN USGslll Olher !~~ ~•-•• Ar1e11lc•-Tot11,IJJ •~It: 05 QCil 

Dlge1tl011tJJ lolto• ed •, 
10e.S 

~~~ 
Hrdrlda 

10e,J )OJ( D1'11·14111 1•)061-14 AA lurnece 
10e.J J04 lnductlv11, coupted pl11• 1 

hathod 100. ,, O Or, colorl.,.trlc 1sooc1 206.• )011 DJ'1J•ltfAJ l•J060-14 
1, larlu• ••l-,111, IJI •~It : DigHllontJI lot lowd .,, 

AA direct •o•••• '°" JOI. I )OJC l•J014-U AA turn1ce, or JOI.J J04 lnductlvelr coup••• pl11• 1 
~I hod JOO. 7IO 

•• lerrlllu• ••fo111,IJI • gilt DlgHllontJI lollo• af Pr , 
AA direct 11plretlon 

210.1 JOJC DJ6'4•UIAI l•J09S-U AA furnace 
110.1 J04 l11ductlv11, COuPl•d ,, .... 

Or cotorl .. trlc 11tu• ln011J 
J09I 

M.,thc)d ,no,,, . ., 
,. lioch••lcet o•r~n ""•and 110D,1, ~It : 

Dle1ol.•d o•, .. 11 depletion •os., ,01 1-i,11-111 JJ.019121, ,. ,,,., 
10, loron--Total, • g/l: 

Colorl .. trlc tcurcu• l11J or 211.J 404A 1•)111-14 Inductive!, coupled pl11• 1 

Method JOO, 1141 

"· Dro• lde, • g/l : fltri • etrlc )10.1 D1141•121CI 1•1125-U ... , .... , 

Pl f :PM-9-11 

.. 

.. 
• 



L 

CX) 
CX) 

°' .... • .. .... 

~>-Z 
Qt!JO 

~§~ 
ro a~ 

~u 

13 

u-n1,-1 

••·n11-1 
llll90"(( U·tlll·I 

u-n11-1 

I( I' Cl I U·ll"(·I 

1111 11 ... U·lll5(•1 
u,uu·u .t0 t8·09" • I 

ltll"ON l'Ulllotf ... ,"'"' 
ltlc·oo, P0111"tt 

.. ,,, •fl,t 

lll680 ' H tl·9'1(·1 "° u-"1,-1 

JL'III0 
111 sosn 

0l0t z•,u .t0 I "5l( 
1:11 ll·l150 
IVI ll·ll,O llOt ,·,u 
Ill ll·l150 Vl0t 

t "0lt 
,·oct 

U·l5'10 veo, 
l"0lt 
1 ·ou 

..... ,,,o, 

1w1t1-11,a JIil ,·,ii 
111u-11,o W(O( I ""l 

IOI( 
l:Jlll·t"(Q 

tO( , ·uc 
II .t0 Wltl·t,,(a 1(0( JO V(0( I "(ll 

IUSV ·n •0111 llll V,IJ 
IPOlff'H PJIPUlfS 

Clllld .t0 "ON '°"1f'"I l>UIJlflll 

11,npe:io,4 ••• , :t1u••-· PIA0Jddy 10 1111 
C,11111 U uo:J I II •1 IIIIIJ 

l 
I C (-. 

P•1•0001nw 
,o 11nu1• 1•p1u,,,,,,111 >1,1••1,010:J 

.,,,11u >1,.,, .... 
,o (111,11u ,,AIIII >1J1••PIII 

: 11h '•P1.t0111J "Ill 

>1 ,,_100,00,12,0s 

'"'"'°'"" 
.tO 11nu111 

:tlJtl• ! .tOI0:t :tlJIIWIJIIJ 
: 116• '100:JI putw•p u16A•o 11>1••uJ •,1 

.101111 111111 uo11•>111,11u 1111• P0111•• 1po,1>•1• 
JO l•OI 11>11 IPOW tPIIWI ,11-.11111 : 1/1• ' l'llDll:JI 

1111111•••• u•IA•o 1•>!••11>0111no1,1uoq,rJ • t1 

110111,111 Wl0J ,0 

t • 1t1d P•11no> A1IA!l>••u1 
1101 ,1,01q1 >1110n 

: Aq P••o1101 l(luo1111l1Q : 11h 
111

°11101-·••1>11;,i "(I 

111101 "II llll > ! '11• ! ,010J 

JO AJ••••••~• 
••••1d P•1nn~g•J,,A11>npu1 

1 >tu,n1 WW 
uo ,, r,,11, 1>1,1, VV 

: Aq Pt-01101 1011011•..e10 : 11f• 
10

' ,,,o, •• ..,,.,,J ·c1 



Par1 .. t1r, Unifi, 111d MetllOd 

ag/l: 11. Cftlorl111--fot11 r11idu11, 

fi tr 1 .. ,, lc•1•11•• °""''' i.: , 
Starch 111d point ,1r1c,, 
lac• tltr1tlo11 •;'"•'•"•point tltl or 
OPO-FAS 

S111ctrophot01111tr ir , lll'O. or 

I tee trod• 

II. CllrOlllua VI fls.oi...,o, •IJ.'l: 0,4' •lcron 
II 1tr1t1011 • 1111: 

la traction •n• 110111; c 1111orptlon, or 
r.01or 1111,r 1c ,n;,,. •• , 1or11111,e1 

It. C11rU111iu•--lo1•• , 1 )I "'"'l : 
01901 Ion I I IOPI io1111 •• ,,.ct 10111 fol lo• u ., , 
AA dir•cf •• ,,r.11011 
AA fur111c1 

l11ducflv1t, coupl • d pl•~•• 
Or colorl .. trlc 1Diph•n,1c1,011ldel 

10, COO•ll•-fote1, IJI 911,1 : Ol9nlluntJI lotto••• 11,: 
AA ,1rect 11,1r1tlon 
AA l11rn1c1, or 

l1td11CII••·, co .. r,l•d 1110•• 

11 . Color, pt11lnua Col,111 11nllt or dolll111nt • a•1l1nglh 
11111, I ua I nence, pur It, : 

Colorl11elrlc , AOMI 
,,.,111 ... COIIIII: or 
S111ctrop11<11.,..,,, ic 

l't I , .,.t-9- 18 

•• 

(PA 1111 

no., 
JJO,J 
JJ0.1 
JJ0.4 ,10., 

211.4 

211,J 
111.1 
211.:P 

lit.I 
11,.:r 

110 , I 
110.1 
110., 

hlll• t.11 IContlnuUI 
lltt ol A,prov•d lnorg111lc T•tt Proc1dur11 

R1l1r111c1 IMelhOd No. or Pagel 

St111d1rd Methods 
11th (d. 

401C 
401A 
4019 
4010 
408( 

Jl11 

SO)I 
SOJA 
,04 

)111 

SOJA 0#' JOJI 
,04 

1040 
104" 
2041 

AUN 

011SJ-161AI 
DIHJ-11111 

01111-u,01 

01611-UIAI 

O)SSl-141A or II 

USGS 1 II 

1-1:PJ:P-U 
t-11JO-U 

l-):PJl-14 

0flltr 

"'' 

1010•161 

Method 100. 1l4I 

1·):P)t-14 or l•J:P40-l4 P. )1111 

M.,tlk>d 100.,141 

1111 

1•1150-14 

E) 
0~1 ijQ 
1~ ~~ 

00 
~~z 

~ 



Par•••ttr , u .. 111, 1nt MethOd 

11. Copp1r••Tot11 , tJl• 9/l : Olg1•tl011tJI lollo,,1f lly 1 
AA tlr1ct ••plr•t io .. 
AA turnac• 

tntucll•••r c0upl•d P••••• 
Color l• etr i c tNtocupro l n1t 
llclnch0n l nll1 

11 . c,1nld1••To111 , 119/l : 

MJ .. ull dhtl ll.1tlon •I 111 MgCl 1, lollowtt llyt 
fitrl .. t r lc, 
M•nu•I or 

Aut0111te•
1191 

~,1ctrophoto• 1trlc 

1f , Ct ,,nlle ....... .,, to cnlorlnallon , • g/l: M1nu1I 

••ul11111on wltn ~h; lollowu Dy tltrl• 1trlc, 
• otnu• I or 1uto• 1t1d •P••rlrophOto• etrlc 

1' . 1 tuorld•·•Total , "'9/l: 
M1nu1 I ll•ll ll1tlontJI 
ro1to•tl Dy • 1nu1I or 
Autoa1t11 111ctrodt 
SPAONS 

Or IUfOIOIIII Co• Pll•Oftl 

16 . Coll••fotal , o, "'9/l : 0i911t1on 1" lollowtd Dy :· 
AA llr•ct 1•plr•tlo .. 
Or AA lurn•CI 

11, H1r• .. •••• • Tot1I •• C1co
1

, • tilt 
Aulo• 1t1d colorf• 1trlc 

(OTA tltrtllOfl, or Ca plul Mg H tllalr C1r~1t11, Dy 
lnlucllvnly COuPl•I pl1••• 

Or 1t011lc 111•orpt h .. , t 11• p•r-t• r• IJ •nd JJI 

Pl I :l'M-9- 18 

(PA 191t 

110.1 
UO.J 

JJ5.1 
JJ1. J 

JJ1 , I 

Je0.1 

Jeo. 1 
,eo.J 

Ul.1 
1)1 .1 

IJO.I 
IJ0,1 

,, 
) 

fallle t.11 tContlnuedl 
ll•t of Approve• l110r91nlc Te•t Procedure• 

R1l1r1nc1 IMelhOd No , or P191 I 

St1nd1rf Melllod• 
16tll (t , 

)OJA or JOSI 
J04 

JIJ8 

. .,. 
U:,C 

•120 

411' 

.. , . .,,. 
41,C 
41Jt 

SOJA 
,04 

JUI 

ASlM 

01611·141D or El 

01611 · 1•1•1 

010J6•111AI 
DJOJ6·11t A I 

010J6·11111 

DI I 19·10111 

01 l19•10tAI 

DIIH• IO 

uses" I 0tll1r 

1•'111·1• or , . Jno.1~ n.oe9111 .,.n111 

•i.. 11101 100. , ,., 

"'' 

P.11111 

l •)J00. 14 

1•011 · 1• 

l •IJJl-14 n.oe1111 

.... 
\() 
0) 
0) 



Par-tar, Unit~ , tnd Mtlllod 

H. Hrlrogan Ion lpHI , pll units : 
llect,.,.,.trlc •••sura .. nta 

Or 1uloa1t1d 11ec1rodc 

21 , Ir ldiua--fot,.1, 1 JI •,J .'l : 01 .. ~tlon IJI IOI lo,, .. llr : 
AA ••••ct 1,,,,.,100 
Or AA lurn1c1 

JO. 1,on--ro,11 n, ag/l , 

o, •• ,,,onlJt IUIIO•wd Dr 
AA elract ••Plratlun 
AA lurt11c1 
111euctlv11, coupled pl•••• 
Or co1or1 .. ,,1c 1Pr,1n.,11111,0111111 

JI , •J11e1111 t1ltr091n--ro,~1 Its NI , • g/L : 
Ol911tlon 1n1 llst,lt•tlon 
rotlo.ae Dr titration 
Ne111arl11tion or 
( 11ctro1e 
AulC11111t1e pllanat• 
S..-l-1ut111111t1d Dloc• dlgastor 
Or pot111t 1-.t, Ir 

J2 . l••••-fot11,
1

'
1 

•tll : Oi91stlon 1'' lollo.•• Dr : 
AA .,,.ct Hph·•• ion 
AA lurt1tCI 
lnductlv1lr COUplad PIIS• I 
Vol 1-1,, 91 or 
Colorl .. trlc tOlt1ti1on11 

,, r :f'M-9-18 

•• 

r,A 1111 

no., 

u,., 
u,.2 

ua., 
ua.2 

,,.., 
'" ., ,,.., 
m., 
'"•I ,,.,2 ,,. .. 
2Jt,I 
2Jt.2 

; 

Table I.II 11:ofttlnuedl 
lltt of Approved Inorganic Teat ,roceduret 

Aef1r1nce IMttllod No. or '•111 

lt1nd1rd Mtlllod1 

"'"' , .. 
OJ 

JOJA 
J04 

JOJA or J0'8 
J04 

,.,. 

OOA or I 
417D 
4178 

417( or , 

JOJA cir J0'8 
J04 

JIU 

ASTN 

0129J-141A or II 

D1061-14 IC or 01 

D1061·UIAI 

01'IO·UIAI 
DJ9I0-141AI 
OJSI0-141AJ 

OJSIO·UIAI 
DJSI0-141AJ 

o,,,1-1,1A or II 

o,,,, . .,,c, 

1•151111-14 

l•JJll-14 

1·45"•11 
1-•,,2-11 

l•)Jlt-14 

o, ... , 

u.ou121 

1101 

u.os, 111 



JJ . ai.,,anuh.-•·•o•.1•.'" •,Ill : Dlgo•ion"' lollo••d bJ I 
At1111lc lb10,,11on 

•nducflw••• coupl•d pl•1•1 
Or g, .. , ... ,.c 

. JI .... ,, ......... 101,11, 1 )I .. ,, .. , : Di,aullon"' IOI lo• U "' ' 

AA •irec• •••'•••Ion 
AA tur111c1 

•11ductlw11, covp••• •••••• 
0, co•orl11e1rlc t11•••ull1111, o, 
Perloutt 

,, .... rcury••fo111, 1' 1 11911 : 
l~lf u,or, • ,tnual o, 
Au•111111e• 

J6. ~lolrbO•nua••fo•.i•, ISi • g/l: DlgesllonUI 

10110-1• "': 
AA 1lr1ct 11plretlon 
•• lur111e1, or 
lnd .. cll•e•, cov11••• p•11•1 

JJ . Nlc•••·••o••••''' • gll : Dlg•sllon 1' 1 10110• 1111,, 
-\A ,1rect 1111lret Ion 
AA lur111e1 
lnductl•IIJ coup•ed ples• I 

Or colorl1111rlc tHep•o• l .. 1 

JI. Nl•••tl las NI, • g/l : 

lrucl111 sultete, or 
Nllr1l• •nllrl•1 N • inus Nl•rlle N 

P11:PM•9·11 

., 
} 7 

jF 

..... I.II ICOlltlnuell 
list ot Approv1I lnorg1111c T11t Procedures 

(PA IIJt 

111 .1 

10.1 
10.1 

14'.I 
14' .1 

146. I 
146.1 

21,.1 
11,.1 

,,1.1 
SH 11•r-ters 

J9 •n• 10 

llel1r1nc1 

Standard Methods 

""' r,. 

J0JA 

Jl81 

)OJA or )OJI 
JOI 

'"' 

JOJF 

J0JC 
JOI 

)OJA or )OJI 
JOI 

)211 

SH p1r-t1r1 

]9 '"' 10 

IMtlllol Ho. or Pagel 

AUN 

0,11.,.,., 

0,11.JJtAI 

oe,e.1411 or c, 

Ol,e·lltAI 

0'11'·10 

DIH6·14tC or DI 

0091·11 
See 111r1 .. ter1 

)9 Ind 10 

uses• 11 

l•JIO•II 

l•J4'1·14 

1 ·Jl61•11 

1 ·)490·11 

••Jl99·U 

, •• ···-···· J9 Ind 40 

011:.r 

JJ.on111 

N• tltc,~ 100.,, .. 

JJ.019111 

... , .. 01 100 ,, .. 

JJ . 12,111 

1111 

JJ.09\111 

.i. lt-od 100. 1 I I I 

' 

13 
"~I @~ 
!~~ 

0~ OCil 
~~~ 

I-' • 

~ 
0) 



P•rM11ter, Uftl u, 1ne Me•llod 

Jt . llltra•••nltrlte IU 111, ag/l : C1a i.,a r•d.,:tion, 
Me1111•I or 
Au•oa•••d; or 
Au•oa•••• llrdr11lne 

•o. Nitrite ••• NI, •tll : Sp•c•ro,IIOt-trlc , 
NAnu•• or 
Au•oaat•d IOla1otl1atlonl 

.,. Oil '"' ··••s••• lotel ••cov1•1Dl1, •gll: 
Crevl••••lc 11 • tr1c•ionl 

U. o.,a~nlc urDon••lot,1 1TOC1, ag/l: COIDutt ion 
or o• id•tlon 

0 . Or9111lc "' trogen ... NI. ag/l : to••· lljeldllll N 

t•J•-t•• )11 •ln111 •-1 • N ·•••• .. ••• e1 

.. . O,t1,opll01pll1te ... Pt, •gll : Ascorbic acid -.IIIOd , 
Autoa• t•• or 

Menu1I 1lng11 •••~•nl or 

M1nu•I lwo •••genii 

e,. Os• l.,.••lo•••••Jt •tll : Ol911tlonl)I lollow•d br : 
AA dl••ct 1splr1tlon, or 

AA l11rn•c• 

ea . O•rt•n, dl11olv1e , •Oil : 
Win••·· ,.,, •• • odllic1•1onl 
Or •••c••od1 

Pl f :PM•t• 11 

) 

- ,--- ---- ---- ---
# 

',l ~ 

""'· t . 11 IContlnuldl 

~ 
} 

Litt of App•ov•d lnorg•nlc T•1t Proc1du••• 

(PA 1971 

,,,., ,,,.1 ,,,. , 

s,e, I 

41'. I 

41,. I 

'"· ' JU.1 

'"·' 
1'1 . 1 
1'1 .1 

)60 . 2 
J60. I 

1111 •••nc• (Method 111,. or f'•t•I 

St•nd1•d MltllOdl 
16tll (d . 

41IIC 
411F 

-

419 

,o,. 

,o, 

4240 
42•F 

JOJC 
,04 

4211 
421' 

ASTM 

DJll41·ISCII 
DJl61·1SCAI 

-

012,e-6' 

02,11-1,cA 0#' II 

o,1,-12cA1 

DHII-IIIICI 

uscs11 1 

-, . .,., ... 
-

1•040•U 

-

1•4801·1• 

,-.,1'-11 
1·1'16-11 

Other 

1141 

,,.0•••21 ...,,. 2J 

n.11,'" 
n.,11''' 

n .0211'" 

El 
n~~ @Q 
o~~ 
§0>-6::1 0G10 
~~~ 

l!f!~ 
" " .... rt~ "Ill .... 
.... .... o i CJ\ 'sJ O ::, " ::, 0 a' \() ~i ti: • 0 0 
CJ\ • " 
O> .... 

.... .. 
• .... 

~ 
O> 



H, P,1IIJ•i ... ••To••1."1 Ol,j/l : Oi,aHlion°• •0110• 1d br : 
AA tlrect 1111lr1tlon 
Or AA t11rn1c, 

41, l'llenoll, 119/1 : 
N•11.,1• t11•i11.,1ion 125 • 
follo-e• b, • 1nu1I 

Or tuto• ue,1151 co1orl •1trlc 14AAPJ 

49 , l'llc:· .111\0r111 111e• e11te11, ~/l: C11-11,ui. 
cllro• .1to,ara1111, 

,o, l',o:.pl\Orul••fOIJI, • g/l : 

""' •vii••• •·•••••Ion 
I ullo-e• br ••11ua• or 
Au•o• ~te• 1scor1lc •ell reduction: 
or , .. i•1u•o• Jt•• bloc• dl911tor 

,, . 1•1 .. 1111u• -•fOIJI, I,. •,Jll : o•oHtlon "' lollowtd 11,: 
AA direct ••11lr1•lo11 
Or AA f11rn1ce 

SJ, Pot,1••lu• •Tol•l,IJ• °'ll/l: D•111tlonlJ• follo• e• bf 1 
Ato• lc: eb1or11tlon, 
l111uct•v11, co..11111 p111• e, 
,,_ llhOl-lrlc, or 

r.olori • -•rlc 1Coo11tl11ltr1tel 

"· IIHilul••IOtal, • g/l : Gr1vl •1trlc, I0J-10,·c 

54 , lleslfue••tlllereb•e , • g/l : Crevl•1trlc , IIO'C 

PIT :PN•9·11 

, 
) J 

fable t,11 (Continued! 
ll1t of Approved 1nor11nlc: Test Procedure, 

(PA lt19 

ZSJ;I 
JSJ,J 

410, 1 
4JO, f 
4JO, J 

Ja5.J 
J6' . J DI' Jes., 

Ja,., ,., .. 
'"·' JS,,J 

1'1.1 

1110.J 

180 ,1 

Reference (Method Ho , or Pagel 

St1n,1rd Method1 

""' t•. 

oec, 1111 
424F 
4140 

,OJA 
,04 

,OJA 

JUI 

J09A 

J09I 

ASTN 

DIJIJ•IO IA or II 

0,IS•IJIAI 

OUH•IJIAI 

uses' 11 o ... .,, 

P.sn••• 
l',!IZl1t• 

l;!o• 
1161 

,111 

Jt.111121 

I •4600-11 
SJ.116111 

i •JaJO••• SJ.10)111 

NulllOO 100, 114I 

snn 

1-n,0-1• 

1-11,0-1• 

..... 
'° 0, 
0, 

El 
n~~ on 
~:ii r:,: ~)! 

o::! 
QCilO 
~~~ 

• 



H . ll111dvl• • ftOllf i tt1rolll~ , tfSSI , 119/l : Cr,wl .. trlc , 
IOJ-10,·c '°'' •llhln9 of r11ldu1 

" · N111dU1••Htlll1lll1, a.Jll : Yol-trlc ll•hOII cono 
or 11r1w1 .. 1r1c 

5J,· R11ldul••YOlllll1, "'1)/l : Gr1wl11trlc, ,,o•c 

51. 111,c,,1.,.-- fot11, 1s1 119/l : 01,,,,1on1JI 10110-ed ,, , 
AA ,1r,c f •-plr1tlo,, 
Or AA lur111c1 

59 . Rvlll•nlua••fo111 , l)I 19/l 1 Ol111tlonfJI lollowe• Dr : 
AA ,1r1ct 1sp lr1tto,, 
Or AA l11r111c1 

60 . S11111t ... • • fo111 , l)I 19/l : Olg11tlonl)I follo-1• DJ : 
u f11r,11c1 
tne11ctlv11, covpl1d ptes-1 
Or AA 9111011• 11,erloe 

II . SillCl• •OIUOlv•• · •-a'l : o.o •lcron tlltr1tlon lotto.••"' ' 
Co tor, .. ,, le , ••"""', 
Avl0011t1• tMo1,11c10-I I iC•lel , or 
111evct lw1ly covp•ed p11111 

61 . Sllw1r••fot11 , 1111 19/l : Olg11tlonl)I lollo-td Dr: 
AA •trect 11plr1tlo,, 
AA l11r111c1 , or 
tn•uctlve f , coupled p11111 

Ptl :PM•t•ll 

IPA ltlt 

160 , 1 

160., 

160 •• 

"'·' 111,., 

161 . 1 
JU . J 

Jl0.1 

no., 

)10.1 

JU, 1 
JU.J 

f111t1 t.11 ICofttlnu1•1 · 
list of Approved tnor91nlc f11t Proe1dur11 

R1f1r1nc1 IMethOd No. or P191I 

St111,1rd MethOdl 
11111 u. 

109( 

1090 

)OJA 
,oe 

)OJA 
JO• 

JO• 

JO)( 

o,c 

JO)A or J0'8 
JO• 

ASfM 

0)15t·UIA I 

085'· 10111 

uses'" 
t · J 765·U 

,.,,,, ... 

1•'661·1• 

1-1100-u 
1-1100-u 

l • J710•U 

Other 

Method 200 , 7IO 

Method 200 , 11 O 

n .oe,111 111c1 n 111 

Method 200 , lU I 

~ 
00 
00 



• .. 
rl 

Cl(I 

ICK 1w1zz 

l tll"OOl POllleit 
llllOI "U 

lt·OH,-1 

tl·OU(- 1 

tl·Olll• I 

•• •n-ou,a 

l:Jlt1·6UIQ 

•·•1111,11 111,,,.,1,a 
IVIH·tl50 

IVIH·5'11Q 

IV1'8·1lt1Q 

NUV 

tCK 
v,CK 

tCK 
V(CK 

'" 
11ii, 

Vilt 

:>Ut 
a,o 

1190 JO v,n 

"" 
"'°' 

·•1 ..... 
•POllleit •JI.UIIS 

••• .. ••>o•4 1••1 >1u••-• ••"°•••v 10 1•11 
...... 1,vo:,1 111"6 ··••1 

,·,u 
I "6'l 

l "Oll 

I •,o 

,.,,, 

t ""' ,·u, 
'""' 
I "Oll 

,·u, 

6'61 Well 

UIUJllf VV 
JO UOlflJldll l>••1• WV 

: Aq •••01101 1, 1uo1111D1q 111h 1, 1•1•101--u11 •1, 

1• 111d ••••no, •1•A11, .. ,u, 
JO ' PHIIJIII WV 

uo11••1••• 1>••1• VV 
: Aq "•01101 l(IUOIIIPIIQ : 1/h l(I' 11101--•111•111 •o, 

l"'lq •w•1A111NI >IJIMIJOIOJ 
JO 1•u1po11 >IJlNIJ111 

: VI'• ' IS HI e,i ll"S "ff 

>1Jl"IP"'"1 
JO '>I JIMIAPJO 

'IPIPIIUIJOIII> _,l•Pq) >l•IM)JOIO) P•IIIIOl"V 
: 11h • ••os ••• •1•11 .. , ·,, 

>1•1P1101011d -II JO 
•••••• P•1• .. o> •1•All> .. pu1 

uo11d,01q1 >IIIOlf 
• •• ,,• o1101 1, 1uo11•••10 :11h 1, 1• 1•101--., ,•os •,, 



P1r1 .. t1r , Units, in• Metllod 

11 . fll o1ni..---fo1.11 , 01 "")/l : Dlgntlon1" IOIIO-ed 11, : 
•• llrect 11plr1tlon or 
•• furnace 

1). furbldltJ, NTU : Nepllelo,oetrlc 

14. W.nadlue••Toi.1 , I JI •,J/l : Dl .. 1tlonUI IO II O• .. IIJ : 
AA llrect 11plr1tlon 
AA furnace 
1n•~~, 1.,,1, coupled ,11111 
Or color i .. tr lc 1Ga11 1c acldl 

1, . l inc-•fotal , IJI ag/l : Oig11tlonlJI lol lo• lf Dy : 
AA 1lr1ct 11pir1t lon 
AA lurn1c1 
lnluCt l wely coupled pl1t•1 , or 
Colorl .. trlc CZlncon or Oltlll1on1I 

EPA lt1t 

21). 1 
JIJ . J 

110.1 

286. 1 
na .J 

189 .1 
JH. J 

7 

hllle t.11 CCoftth1u .. J 
lltt ol A,,ro,,ed •-1•nlc Yett Proc••~r•t 

R1l1r1nce IMltllo• No . or P, .. , 

lt1nd1rd M• tllodl 
llt11 (d, 

JOJC 
JO• 

JIU 

JOJC 
JO• 

)1111 

JOJA or JOSI 
J04 

J21C 

ASTM 

D1119-11 

DJHJ-14CAI 

01a,1-1•1c or 01 

lAlll t. II NOTIS 

uses•., 

l·J160-14 

l •J900-l4 

111 "Metnodl tor An•1, ,.1 1 01 Inorganic SuDtUnctt In Water 1n1 r1uvl1I s .. l• ontt,• U. S. Depert .. nt ol 1111 Interior , U. S. Geologlcel Sur•••• Op1n -r11, 
11•,ort n-•H, 1916 . 

121"01llc i1I !MttllOdl 01 An.,,.,. ol '"' A11ocl1t lon ol Olllclll An11,11c11 en .. ,.,, ... ,11o,, 11nu11 , 14111 •• • • ,,.,, . 

Other 

Me l llod 100 . 114I 

Metnod 100 . ,,o 
U21 

111 rur '"• 11t1r• lnallon ol total .. 1111 tlle •••••• 11 not lllt1r1d Dalor1 ,roce11lnt . A ••111tlon ,roc1,ur1 11 re~ulr•• to 1oluDlll11 1u1p1ndad • ater lal and lo datlro, ~••11111 
org;on,c-.. u, Co• P••••• · l • o ,igutlon ,rocuurn are than In -11et110•1 lor Clle• lcll An11,11a ol Water 111• 1111111 , " ltlt , One tll , I.JI, la 1 "' tor"'•~ 1 i191tl on ut lng nitric 
acid . A ••11 wl90r0u1 d i9ut1011 u1lnt nitric and IIJdroclllorlc ac i ds Cll.1 , 0 11 ,r1hrr1d; IIO• l•er, tlle 11111,11 tlloull DI c1utl0111d lllet 11111 • lld ,ig•ttl0<1 ••, 1101 tulllce , .,,._ 
111 •--•••• t,111 . P1rtlcul1r1,, II• colorlNlrlc procedure 11 to DI 1• 110,ed, It 11 111c1111ry to ensure tllat el l or91110-• 1t111 1c -•• De DrOllen 10 11111 tlle .. t, 1 11 In 1 
r11cll•• 1t1t1 . In t!lote tltu1tlon1 , tlle vlgorou1 dl911tlon It to DI ,,,11rr1• • 1k ln9 certain tll1t 11 no, , .. dolt tlll 11• 111 to t o dryness . s .. , ,,, COftln inlng l nr ge _,., ,. o• 
ort•nlc • 1t1rl111 • o,,ld al•o D1n1llt lly 11111 vigorous ,1911tl0ft. U11 ol Ille 9r1,11tt1 lurnace tecllnl~u•, lnductlvely couple•, , , .. , , 11 •• I I •• d1l1r• ln•t it1n• lor car l a ln ••~• -n f• 
luCII •• 1r1111lc, tll1 IIODII .,,,, ••• ,,cur,, 111,nlu•, and tlt111 lu• r1qulr1 I 110,111,, • • ,.,,,on .... In I l l CIIII '"· .. ,IIOd • r lte-u, '"°"'' Ill contul lad for 1p1cll lc l111truc t lon1 -
1n1/or c1utlon1. 

Pll :PM-9-18 

.. • 



't ... 

f•••• t,11 1Co11••nuefl 

J 

l••• o• Approvef •nor11nlc Teet Procefur11 

~. 
) 

IIOf( : •• tlle •••••••on procedure •or flrec• 11plre•lon or 1r1,h•te lurn•c• ••oalc eaeorptlon 1n11,,11 lncludef In one ol •11e o•ner 1,,rov1f re•erence, 11 ••••eren• •h1n •h• 111ov1 , 
the (PA ,rocefure ..,,, lie u11f. 

Dl11o•v•• N•••• are •••In•• 11 tll01e con1•ltu•nt1 which•••••••• through• 0.4, alcron -•r1ne •••••r. Fol•owlng llltr1•1on o• •11e ,-,1e, •111 r1ler1nced proc•dure lor tot• • 
.. ,.,, •utt lie lollo-ee. s .. p•e dlt••••on •or dl11olv1e .... ,,•••be-••••• lor AA 1••r•c• 11,lretlon or 9r1phlt1 furn1c1I enf ICI' 1n••r••• prov•••• •n• 1a• pl1 1olut•on •o N 
1n1•,••• .. ,,, th• •0110.lng er••••••= 

1111 HU I 10- COO I ,701 
1a1 •• vl•lbll•tr •r1n1p1ren• •••h I tu••••••r NllurN•n• ol I NfU or 1111 . 
ICI •• color•••• •ith no p1rc1,••••• odor, inf 
ldl •• o• on• ••qu id ph•t• inf Ir•• ol p•rtlcul1t1 or au1p•n••• •••••r lollow•n11c1••••c1t•on. 

141 fha lu•• ta• t 01 Matnoa 100.J, "lnductlv••• Coupled ,111•1 A•Ofllc (a111lon Spac•r-•r•c Me•hOf lor Tree• 111 .. n• An•••••• o• w11tr •nf W••••••• 11 giv~n at App1ndl • Col 40 r.rA 
Par• 1,611 publltn•• in tn1 Oc•ob•• 16 , 1984, f1d1r1• A•9l1t•r. 

1''M•null ••••••••tlon i t not r1qulr•• •• COMP••••••••r •••• on rnpr•••n••tlv1 •••1u1n• ••••••• •re on c-p•nr 1111 •o 1110w •h•t th•• pr•••••n•r, distill ;i tlon ~tep ,~ not 
n•c•111r, : IIO•••••• •~nu.ti ,1,11•1at•on •••• •• raqulr•• •a r11olv• •nr co11trow1r•le1, 

•••~••• AutOMat•• l••ctro•• MIIIIOI, lndutt•l•I MalllOd Nu•••• lJt-1511(, ••••• F1bru1ry 19, •tJ6, fecnn•con Au•0An1•r11r ••• l1cn11lcon •ndu1trlal Syst~•~. l.,r•ytu.n, N•• to•k 
10'91 • 

• ,,,.,. ••••o••• Ntnod '• tnat cltad •n "MltllOdt tor Dl••••l111tlon o• lnorg•nlc Su•1t1nc•• In W•t1r and Fluld S1dl .. nt1," uses Tldl• , lloolt 5, chapt•• Al ••9191. 
11 'Aae•lun ""'°"" Sto1nd,\rl on l'110t09raphlc P•ocutlng (lllu1n11, Ap•. , . .. ,,. Avllllb•• froa ANSI, UJO lro••••r ..... Torll, NY 10011. 
191"S.•ec••• An11,t1,o11 Mirtholt App•o••• •n• Cited•• Iha UnltU Statu (nvlron .. nlll ,ro•actlon Agenc,,• Suppl-n• to 1111 Fltt11nth (fltlon o• Shnd~•• "'""'~' •or •n~ 
'(• ,..lnalion 01 Water ano llo11t1wat1r I 1911 I. 

••0•,.,. use of no•••• and ditte••ntl•I ,ult• vo1t•1• .•••P• •o Inc••••• ••n1ltlvl•, inf r11olu•lon •• 1cc••••••e. 
1111ta•llon•c-• bloch .. lc .. , o• ,gan ••••nd •C800sl •u•• not•• conlutad with the ••lf•t1on1• eoo, •11t •h•ch NHurH ••ota• 900". Th• addition 01 ti•• nlt•lllution lr,1,lalt"'· 
no•• p•ocefu•II option, but •utt bl lncludad to •aport th• C800' •••• .. •••• A •••ch•rg•r wllOtl •••••• requlr11 r1portln9 •hi ••••••1on1I 100, ••• not u•• • nltrl•ic1•l0t1 
lftnl•ltor •n thl proc1du•1 to• raportlng th1 •etulll , 0n•, •h•n a dltcft••o•r ' t p•r•lt 1p1c1••c111, •••••• C8005 It r1qu lr1d c•ft tfta p1raltt1• rapo•t •~tn olltaln•d utln9 '"• 
111trlllullon .fthlbllor. 

Cl)IO•C COD MatllOd, Oc111109r~pft' l~t1r111tlon11 Co•por1tlon, ,11 W11t loop, P.O. llo• 1980, Coll191 St1•lon, f1• •1 11840, 

11 "c,-1u1 O• r,,,n 0.•1nd , Ma•hod 8000, H•cn Handllooll ol w111r A1111,~1t, 1911, H1ch Ch••u1 C-pitnr , P.O. lo• )89, lovel•••• Colorado eo,11. 
1141 th• aacll •ltr•tlon ae,nod •l•I bl ut•d •o •1solv1 con•rov1r1,. 

P• f :PM•l• 11 

..... 
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T•bll t,11 ICofttlnu••• 

lltt o• Approve, lnor1•nlc T•tt Proc••u••• 

115101110N R•••••cll l111tructl011 Manu•I , Re•ldu•I Clllorln• (11ctrod• Mod•I t1•10, 1911, OrlOft "41•••rcll lncor,or••••• 140 '--l•I Ori••• CMllrldf•, M••••cllu11•t• 021)1, 
1111 ,11e ••••ov•d 111t1101 Is tllat cl••• In S••ndard MatllOdl •or •11• r• .. ln•tlon o• ••••• •111 ••••••••••• •••11 r••••°" • 1911. 
1111t1•tl0<1•I Covncll ol 1111 Pa,•r lndu•tr, lor Air •111 Str• N la,rov-nt, l11c,, f•cllnlul •..11•1111 JS), O•cNll•r 1911. 

lllleo,p•r, llcl11cllon l11111 Mltllo•, Method 1,01, Hlcll H111111M1cl o• ••••• An•l,111, •tJt, H•cll ChNlc•I Coa1111y, P.O. lo• )It , lov1l111,, Colorado 10,11. 
1191Att•r •11• ••nu111 el!otill11•I011 It coapl•t•d, t11• •u•o-•1111,11, • a11llold1 In (PA Ma•IIO•• n,., 1c,1nld•I or U0.2 1,11.1101•1 ••• •la,llfl•• ,, conn•ctln,1 tll• •••11•,•• 1111• 
,i,.cllr to Ill• •-•••. 11111n u•lng 1111 • 1nlloll Hh,p •IIO•II In Melllol ,,,, Ill• butt•r l,J •IIOuld H r• fl•t•d wltll •111 b11ll1r 1.6 loun• In MetllOd ,,,.2. 

l20IH,,rogen Ion IPIII Autoaat .. ll•c•roda MetllOI, lnduttrlll MetllOd tluab•r J11•1'WA, Oc•OHr 1911, fecllnlCOII Au•o•Analy11r II, f•cMICOII lnduttrl• I S,tt•-•, t• rr,to,,n , flew Tork 
10'91. 

lllllrOII, I ,I0•l'tle11.1n111roll11• Me•IIOd, Metllol 1001, IH0, H•ch CIIHIUI C.0.11ny, P.0, lo• )It, lov1l•11d, Color•do I0n1. 
1211M.tn~•11111, P•rlo•••• 0olla•lon Ml•hOd, Method 10)4, H•cll H•ndbooll ol •••t•••t•r An1ly•l1, lt1t, flt•• J•II) •n• 2·111, Hach C111• lc•I Coaptny, lov•land, Colur•do 10,s1. 
IJ)lc:c.,,1111, D. , Brown, I., "M• •11o•• lor An••••'• ol Org111lc Sub•t•nc•• 111 ••••••• U.S. O.Ologlc•• Surv•,, f•cllnl•u•• ot W1t•r•R.sourc•• In••••••••'°"'• llook S, C111pt1r A), p. l .,,11,. 
11•111,tra,,.11, Nltr i •~ . MltllOt 1501, Hacll Cllt• lcll eoa,.11,, l'.O. lo• , ... lov111n•. Colortdo 1on1. 
12'',u•I ,,1or lo l i•tlllellon, •dJu•• •11• tullurlc tel• •••••rvtl •MPI• •o ,tt 4 •••11 I • t NaOH. 

IJlllhe dfprovll - • IIIOt It tll•· cl••· 111 S•111d1rl Mlthodt for •11• l•1• l11t•l1111 01 ·•••r 111• ·••·•••t•r, 14•11 t•ltlOfl , 
0,J, 1111 •ffr0•d .. t11011 ••• 9lv•11 OIi P•I• ,11-11 ol tll• 1011 •,it1CN1 1 Metllof tl0A lor ,i•t1ll1tl1111 , Me•IIO• "OI 
••nual ,,actro,110•-•rlc procadur•• • 

PIT :PM•t•II 

'"• colorl-• trlc •••c•lon ,~ COllluc••• •••pH ol 10.0 ! 
tor 1111 • 111u1 I colorl • 1lrlc procalur• , or MellloJ ,,oc lor ""' 
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Telle t. II C0Dfttl11uedl 

ll1t of Appro••• l110rtl11lc T11t Proc•dur•1 El 
1111R. ,. A•••- 111• R. O. Ack• e11, "Direct Dllt•r•l111tl011 of 11.,,.11,11 Pt,o1phot'u1 br 011•ll4ul• Cllro• 1totr•Phr,• Jo11r1111 of Ctiro• 1t09r1phr, ,01. eJ, No. J , ,,. e21-e11, ltJO. 
1111A,1ra.•• Nt~. for th• 11111,.11 ot .,, •• , Ill ,,...,.,,111 ·•~t1• 1t••· It COIIC111tr1tl0ftl ot I -.11. .,.. lbovl .,. l111d14u1t• •h••· ,11 •• , ••lltl II Ill lnor~Jnlc h1lld1 . Sliver 
hill·•· luch •• the bro• lde .,.. chlorld• ••• r•l•tlv••, 111,olull• 111 , •• ,.,.,. tuch •• nitric ICld but.,., ••• ,,, 1olubl• Ill Ill 14ueou1 buff•• of IOdl.- thlotult111 .,.. lodl• 
hr•ro• I•• to• pH ot ti. fheretore, for l1v111 of tllv1r Ibo•• t ag/l, 10 al of••••• 1110uld M di luted •o too al 1, ••••111 •o Ill ••ch ot 2M N11s2o, •n• 2M NIOH. St•11••••1 
111aut• M ,,.,,,,, In the 1- • 11111er . For•••••• of 111.,, 1110• I .. /l the .,,,a.,, ••11o• 11 1••••••c•orr . 

n~a ijn 
0~ 

§§~ 
QGlO 
z-<~ cn,,h •• ,,,o••· .. ,hod 11th•• cl••· Ills,.,. •• , ..... hOdl for ·h• 1 ... ,,..,,0II of v ••• , ~,.. ••••••••••• 1,.h. 1,,. ,0II. 

I JOit tie •11rov•• NthOd 11 thlt c lt•d In Stlndlrd Me•IIOd1 for •h• h•lnlt 11111 ot V••er •n• VH•••••er, 1Jt11 (,i tlOII. 
1111St•••"•• H. H. , Fie••• J. '•• •nd Saoot, G. ,., "111t1r Tt• p1r1tur••l11flu111tl•I '•~tori , Fl•I• Ma11ur-11t 111d D••• Pr•••n•••lon,• U.S. Geol09lc•1 Surv•r, Twch11l4u•• uf ••••r• 
tte10urc .. l11vHtl91tlon1, lloolt I, C1111ter DI, 197'. 

t'1lll11c, IIIICOII MtlhCld , Mttllod 1009, Mech H111dbooll ol Niter A11elr1l1, 1919, pegH 1·1JI 111d 2-JJJ, H1ch ChHlcll Co1111111r , l ov1U11d , Color•do 105'1 . 

Plf :PN-t-I1 

!l'frfg>i 6irt<n ,,,, .... rt 
•• DI ..,_ 

N ..,_ O i LJ~O::, 
(I ::, 

0 c,' ID 

0 O · ~i 21 . °' . 0, 

I-' .. 
I-' 
ID 
0, 
0, 

I-' 

• 
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Table 9, IC 

, 
) 

List of Approved Test Procedures for Non-Pesticide Organic ea.pounds 

I, Acenaphthene 

2, Acenaphthylene 

3, Acroleln 

4, Acrylonltrlle 

5, Anthracene 

6, Benzene 

1, Benzldlne 

8, Benzo(a)anthracene 

9, Benzoca)pyrene 

10, Benzo(b)fluoranthene 

II. Benzo(ghl)perylene 

12, Benzo(k)fluoranthene 

13 , Benzyl Chloride 

14, Benzyl Butyl Phtnalate 

Parameter« It 

15. Bisl2-chloroetho•y) methane 

16. Bls12-chloroetnyl) ether 

17, Bls(2-ethylheMyl) phthalate 

18. Bromodlchloromethane 

19. Bromofor111 

20, Bromomethane 

21, 4-Bromophenylphenyl ether 

Plf:Pt-1-9-IC 

GC 

610 

610 

603 

603 

610 

602 

610 

610 

610 

610 

610 

606 

611 

611 

606 

601 

601 

601 

611 

GC/MS 

625, 

625, 

14 ,624, 

(4)624 • 
625, 

624, 

c5,625, 

625, 

625, 

625, 

625, 

625, 

625, 

625, 

625, 

625, 

624, 

624, 

624, 

625, 

1625 

1625 

1624 

1624 

1625 

1624 

1625 

1625 

1625 

1625 

1625 

1625 

1625 

1625 

1625 

1625 

1624 

1624 

1624 

1625 

tf'LC 

610 

610 

610 

605 

610 

610 

610 

610 

610 

Other 

Note 3, p, I 

Note 3, p. 130; 
Note 6, p. S102 

l!lfi 
" " ;1 ct •• Ill .... 
N .... oi ~"SJOt' 

" t, !',I'"'." 0 0 
:J\ • 
::r, ~ 

~ • .. 
~ 
'() 
O> 



22. Carbon tetrachlorlde 

23. 4-Chloro-3-111ethylpheno l 

24. Chlorobenzene 

25. Chloroethane 

26. 2-Chloroethylv inyl ether 

27. Chlorofor11 

211. Chloromethane 

29. 2-Chloronaphthalene 

30. 2-Chlorophenol 

31. 4-Chlorophenylphenyl ether 

32. Chrysene 

33. Oibenzo(a,h)anthracene 

34. Olbromochloromethane 

35. 1,2-Dlchlorobenzene 

36. 1,3-Dlchlorobenzene 

37. 1,4-Dlchlorobenzene 

311. 3,3 ' -Dichlorobenzidine 

39. Oichlorodifluoromethane 

40. 1, 1-0 ichloroethan~ 

PIT -~-Q-IC 
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Table 9.IC (Continued) 

List of Approved Test Procedures for Non-Pest icide Organic Compounds 

Para111eter(I) 

GC 

601 

604 

601, 602 

601 

601 

601 

601 

612 

604 

611 

610 

610 

601 

601, 602, 612 

601 , 602, 612 

601, 602, 612 

601 

601 

EPA Method Nu111ber( 2 , 7) 

624, 

624, 

625, 

GC/MS .,,LC 

624, 

625, 

624, 

624 , 

624, 

624 , 

624, 

625, 

625, 

625, 

625, 

625, 

624, 

625, 

625, 

1624, 

625 , 

624 , 

1624 

1625 

1624 

1624 

1624 

1624 

1624 

1625 

1625 

1625 

1625 

1625 

1624 

1625 

1625 

1625 

1625 

1624 

610 

610 

605 

Other 

Note 3, p. 130 

Note 3, p. 130 

Note 3, p. 130 

.... 
\Q 
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Table 9, IC (Continued) 

LI st of Approved ·Test Procedures for Non-Pesticide Organic Collpounds 

EPA Method Nurnber1 2 , 7) 

Par arneter 11 ) Other 

GC GC/MS HPl.C 

· 41 , 1,2-0lchloroethane 601 624, 1624 

42. 1,1-0lchloroethene 601 624 , 1624 

o. trans-1,2-Dlchloroethene 601 624, 1624 

44. 2,4-Dlchlorophenol 604 625, 1625 

45. 1,2-0ichloropropane 601 624, 1624 
46, cls-1,3-Dichloropropene 601 624, 1624 

47. trans-1,3-Dlchloropropene 601 624, 1624 

48 , Olethyl phthalate 606 625, 1625 

49, 2,4-Dirnethylphenol 604 625, 1625 

50. Olrnethyl phthalate 606 625, 1625 

51, 01-n-butyl phthlllate 606 625, 1625 

52, 01-n-octyl phthalate 606 625 , 1625 

53, 2,4-0 inltrophenol 604 625, 1625 

54. 2,4-Dlnitrotoluene 609 625, 1625 

55. 2,6-0 initrotoluene 609 625 , 1625 

56. Ep lchlorohydrln Note 3, p, 130; 
Note 6, p. 5102 

57 , Ethyl benzene 602 624 , 1624 

58. r i uoranthene 610 625, 1625 610 

.. 
PIT :PM-9 -IC 



59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

611. 

69. 

10. 

71. 

72. 

73. 

74. 

75. 

76. 

11. 

; 

Table 9.IC (Continued) 

List of Approved Test Procedures for Non-Pesticide Organic Colnpounds 

Parameter(!) 

GC 

fluorene 610 
Hexachlorobenzene 612 
Hexachlorobutadlene 612 

Hexachlorocyclopentadiene 612 
Hexachloroethane 612 
ldenoCl,2,3-cd)pyrene 610 
lsophorone 609 
Methylene Chloride 601 
2-Methyl-4,6-Dlnltrophenol 604 
Naphthalene 610 
Nltrobenzene 609 
2-NI trophenol 604 
4-Nltrophenol 604 
N-Nltrosodlmethylamlne 607 

N-Nltrosodl-n-propylamine 607 
N-Nitrosodlphenylamlne 607 

2,2-oxybisCl-chloropropane) 6 II 

PCB-1016 6011 
PCB-1221 608 

PIT :PM-9-IC 

EPA Method Nu~berC2,l) 

GC/MS HPLC 

625, 1625 610 

625, 1625 

625, 1625 

C5 )625, 1625 

625, 1625 

625, 1625 610 

625, 1625 

624, 1624 

625, 1625 

625, 1625 

625, 1625 

625, 1625 

625, 1625 

625, 1625 

, 5,625, 1625 

' 51 625, 1625 

625, 1625 

625 

625 

Other 

Note 3, p. 130 

Note 3, p. 0 

Note 3, p. o 

~ 
\() 
rn 
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Table 9,IC (Continued) 

List of Approved Test Procedures for Non-Pestlclde 'Organlc Compounds 

EPA Method Nufflberl 2 , 7> 

Parameter 11 > Other 

GC GC/MS 1-f'LC 

78. PCB-1232 608 625 Note 3, p. 43 
19. PCB-1242 608 625 Note 3, p. 43 
90, PCB-1248 608 625 Note 3, p. 43 
81. PCB-1254 608 625 Note 3, p. 43 
82. PCB-1260 608 625 Note 3, p. 43 
u. Pentachlorophenol 604 625, 1625 Note 3, p. 140 
84. Phenanthrene 610 625, 1625 610 
85. Phenol 604 625, 1625 
86. Pyrene 610 625, 1625 610 
87. 2,3,7,8-Tetrachlorodlbenzo-p-dlo•ln (5a)613 

ee. 1,1,2,2-Tetrachloroethane 601 624, 1624 Note 3, p. 130 
89. Tetrachloroethene 601 624, 1624 Note 3, p. 130 
90. Toluene 602 624, 1624 
91. 1,2,4-Trlchlorobenzene 612 625, 1625 Note 3, p. 130 
92. 1,1,1-Trlchloroethane 601 624, 1624 

93. 1,1,2-Trlchloroethane 601 624, 1624 Note 3, p. 130 
94. Trlchloroethene 601 624, 1624 

95 . Trichlorofluoromethdne 601 624 

96. 2,4,6 -Trlchlorophenol 604 625, 1625 

91. Vinyl Chlor ide 601 624, 1624 



Table 9.IC Notes 

fl)AII parameters are expressed in micrograms per Jlter fig/LI. 

121The full text of Methods 601-613, 624, 625, 1624, and 1625, are given at Appendix A, "Test Procedures for Analysis of Organic 
Pollutants," of 40 crR 136 as publlshed In the October 26, 1984 federal Register. The standardized test procedure to be used to 
deter•lne the method detection llmlt (Kll) for these test procedures Is given at Appendix B, "Definition and Procedure for the 
Deter•lnatlon of the Method Detection Limit," of 40 CFR 136 as published In the October 26, 1984 Federal Register. 

(})"Methods for Ben1idine, Chlorinated Organic Comp~unds, Pentachlorophenol and Pesticides In Water and Wastewater," U.S. 
Envlron• ental Protection Agency, September, 1978. 

14 )Method 624 may be extended to screen samples for Acroleln and Acrylonltrlle. However, when they are known to be present, Method 
603 or Method 1624 are preferred methods for these c0111pounds, 

f5)Method 625 may be extended to include benzldlne, hexachlorocyclopentadlene, N-nltrosodlmethylamlne, and N-nltrosodlphenylamlne . 
However, when they are known to be present, Methods 605, 607, and 612, or Method 1625,are preferred • ethods for these c0111pounds, 

f5a)625, Screening only, 

16 '"Selected Analytical Methods Approved and Cited by the United States Envlronmentat Protection Agency," Supplement to the Flf.teenth 
Edi tlon of Standard Methods for the hamlniltlon of Water and Wastewater C 1981). 

17 'Each analyst must make an Initial, one-time, demonstration of their ability to generate acceptable precision and accuracy with 
Methods 601-613, 624, 625, 1624, and 1625 (See Appendix A of 40 crR 136 as published In the October 26, 1984 Federal Register) In 
accordance with procedures In Section 8,2 of each of these Methods, Addltlonalty, each laboratory, on an on-going basis must spike and 
analyze IOI (51 for Methods 624 and 625 and IOOS for Methods 1624, and 1625) of all s~mples to R10nltor and evaluate laboratory data 
quality In accordance with Sections 8,3 and 8. 4 of these Methods. When the recovery of any parameter falls outside the warning ll • lts, 
the analytical results for that parameter In the unsplked sample are suspect and cannot be reported, 

..... 
\() 
m 
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Table 9, ID El l.lst of Approved Test Procedures for Pestlcldes 11 ) 

o~~ Standard 0 0 
Parameter (µg/l) Method EPA 12 • 7) Methods ASTM OTHER 13:si 

OZ:z: 15th Ed. §~>-oa ,. Aldrln GC 608, 509A 03086 Note 3, p,7: Note 4, p,30 QG1 GC/MS 625 ~~~ 2. Ametryn GC Note 3, p,83: Note 6, p,568 3. Alilnocarb TLC Note 3, p.94: Note 6, p, $16 
4. Atraton GC Note 3, P,831 Note 6, P, 568 5, Atrazlne GC Note 3, p,83: Note 6, p. 568 
6. Atlnphos methyl GC Note 3, p.25: Note 6, p,551 1, Barban TLC Note 3, p,104: Note 6, p. 564 8, e-BHC GC 608 509A 03086 Note 3, p.7 

GC/MS , 5,625 
9. b-BHC GC 608 03086 

GC/MS 625 
10. w-BHC GC 608 03086 

GC/MS , 5,625 
. II, g-BHC Cl lndane) GC 608 509A 03086 Note 3, p,7; Note 4, p,30 

GC/MS 625 
12. Capten GC 509A Note 3, p. 7 
13, Carbery! TLC Note 3, p, 94: Note 6, p,$60 14, Carbophenothlon GC Note 4, p,30: Note 6, p,$73 15. Chlordane GC 608 509A 03086 Note 3, p, 7 

GC/MS 625 
16, Chloroprapham TLC Note 3, p, 104: Note 6, p.564 17. 2,4-0 GC 5098 Note 3, p. 115: Note 4, p,35 18, 4,4'-000 GC 608 509A 03086 Note 3, p,7: Note 4, p,30 

GC/MS 625 lli'i:ff~ 19. 4,4'-DDE GC 608 509A 03086 Note 3, p,7: Note 4, p.30 ,,~;i.~6i 
GC/MS 625 •• r,, ..... 

W ..... 0 i 20. 4,4'-00T GC 608 509A 03086 Note 3, p, 7: Note 4, p. 30 0 °'!IO t, 
,, i:, 

GC/MS 625 0 a' '° 
~ 1 !Z. 21 , Demeton-0 GC Note 3, p. 25: Note 6, p,551 00 °' . 22. Oe•enton-S GC Note 3, p.25; Note 6, p. 551 CX> .... 

23, Olatlnon GC Note 3, p.25 : Note 4, p, 30; .... .. Note 6, p, 55 1 • .... 
'° CX> 

r11 :PM-9-IO 
CX> 



Parameter (~g/LJ 

24. 0lca111ba 
25. Dlchlofenthlon 
26. Dlchloran 
21. Olcolol 
28. Dleldrln 

29. Olouthlon 
30. Dlsulfoton 
31. Oluron 
32. Endosul fan 

33. Endosulfan II 

34. Endosulfan sulfate 

. 35. Endrln 

36. Endrln aldehyde 

37. Ethlon 
38 . fenuron 
39. fenuron-TCA 
40. Heptachlor 

41. Heptachlor epoxlde 

42, lsodrln 

O. llnuron 
44. Malathion 

45. Methlocarb 
46. Methoxychlor 

PIT :Pf.f-9-10 
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Table 9.10 (Continued) 
List of Approved Test Procedures for Pestlcldes(IJ 

Method 

GC 
GC 
GC 
GC 
GC 

GC/MS 
GC 
GC 

TLC 
GC 

GC/MS 
GC 

GC/MS 
GC 

Standard 
EPAC 2,lJ Methods ASTM 

15th Ed. 

509A 
03086 

608 509A 
625 

608 509A D3086 
(5)625 

608 509A 03086 
' 51 625 

608 
GC/MS 625 

GC 
GC/MS 

GC 

608 
' 51 625 

608 
GC/MS 625 

GC 
TLC 
TLC 

GC 
GC/MS 

GC 

GC/MS 
GC 

TLC 
GC 

TLC 
GC 

608 
625 
608 

·625 

509A 

509A 

509A 

509A 

509A· 

03086 

03086 

03086 

03086 

OTHER 

Note 3, p.115 
Note 4, p.30: Note 6, p.S73 
Note 3, p.7 

Note 3, p.7: Note 4, p,30 

Note 4, p.30: Note 6, p,S73 
Note 3, p. : Note 6, p. S51 
Note 3, p. 104; Note 6, p. S64 
Note 3, p,7 

Note 3, p.7 

Note 3, p.7: Note 4, p.30 

Note 4, p.30: Note 6, p.S73 
Note 3, p,104; Note 6, p,S64 
Note 3, p.104: Note 6, p.S64 
Note 3, p,7: Note 4, p.30 

Note l, p,7: Note 4, p,30; 
Note 6, p. S73 

Note 4, p.30; Note 6, p.S73 
Note 3, p.104; Note 6, 

0

p.S64 
Note 3, p,25: Note 4, p.30: 
Note 6, p,S51 
Note 3, p,94: Note 6, p.S60 
Note 3, p,7; Note 4, p.30 .... .. 

.... 
\0 
0> 
a, 

• 



9 

Parameter (~g/L) 

47, Mexacarbate 
48. Mlre11 
49, Monuron 
50. Monuron-TCA 
51. Neburon 
52. Parathion methyl 
53. Parathion ethyl 
54. PCN8 
55. Perthane 
56. Prometon 
57. Prometryn 
58. Propazlne 
59. Proph1111 
60. Propo11ur 
61. Secbu111eton 
62. Slduron 
63. Sl11azlne 
64. Strobane 
65. Swep 
66. 2,4,5-T 
67, .2,4,5-TP (S 11 ve•) 
68. Terbuthylazlne 
69. To11aphene 

10. Trltluralln 

PIT :PM-9-10 

Table 9.10 (Continued) 
list of Approved Test Procedures for Pestlcldes 11 ) 

St11nd11rd 
Method EPA 12 , 7) Methods ASTM 

15th Ed. 

TLC Note 3, 
GC 509A Note:,, 

TLC Note:,, 
TLC Note :,, 
TLC Note:,, 

GC 509A Note :,, 
GC 509A Note 3, 
GC 509A Note :,, 
GC 03086 
GC Note 3, 
GC Note:,, 
GC Note 3, 

TLC Note 3, 
TLC Note 3, 
TLC Note 3, 
TLC Note 3, 

GC Note:,, 
GC 509A Note 3, 

TLC Note 3, 
GC 5098 Note:,, 
GC 5098 Note 3, 
GC Note :,, 
GC 608 509A 03086 Note 3, 

GC/MS 625 
GC 509A Note 3, 

OTHER 

p,94: Note 6, p,S60 
p.7 
p.104; Note 6, p.564 
p.104: Note 6, p,S64 
p. 104: Note 6, p,S64 
p,25; Note 4, p.30 
p.25 
p.7 

p.83; Note 6, p.S68 
p.83: Note 6, p,S68 
p.83; Note 6, p,S68 
p,104; Note 6, p,S64 
p.94; Note 6, p.560 
p.83; Note 6, p,S68 
p.104; Note 6, p,564 
p,83; Note 6, p.568 
p.7 
p.104 : Note 6, p,S64 
p. 115: Note 4, p,35 
p. 115 
p,83: Note 6, p.S68 
p.7; Note 4, p,30 

p.7 

~ 
\0 
CD 
CD 

• 
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Table 9.10 Notes 

(!)Pesticides are llstea In this table by cOfflfflOn name for the convenience of the reader. Additional pesticides may be found under 
Table 9.IC, •here entries are llsted by chemlcal name, 

12)The ful I text of methods 608 and 625 are given at Appendix A, "Test Procedures for Analysts of Organic Pol lutants, 11 of 40 CFR 
136 as published In the October 26, 1984 Federal Register. The standardized test procedure to be used to deter•lne the method 
detection tlmlt (MOL) for these procedures Is given at Appendl• B, "Definition and Procedure for the Oeter•lnatlon of the Method 
Detection Limit," of 40 CFR 136 as publlshed In the October 26, 1984 Federal Register . 

c3,"Methods for Benzldlne, Chlorlnated Organic COfflpounds, Pentachlorophenol and Pesticides In Nater and Nastewater," U.S. Environmental 
Protection Agency, September, 1978, This EPA publlcatlon Includes thin-layer chr0111atography (TLC) Mthods. 

c4J"Methods for Analysis of Organic Substances In Water," U.S. Geological Survey, Techniques of Nater-Resources Investigations, Book 5, 
Chapter A3 (19721, 

C5JThe method may be extended to Include a-BHC, w-BHC, endosulfan I, endosulfan II, and endrln. However, when they are known to exist, 
Method 608 Is the preferred method. 

C6>11se1ected Analytlcal Methods Approved and Cited by the United States Envlronmental Protection Agency," Supplement to the Fifteenth 
Edition of Standard Methods for the Examination of Nater and Wastewater (1981), 

tl)Each analyst must make an lnltlal, one-ti~•• demonstration of their ability to generate acceptable precision end accuracy with 
Methods 608 and 625 (See Appendix A of 40 CFR 136 as published In the October 26, 1984 Federal Register) In accordance with procedures 
given In Section 8.2 of each of these methods, Addltlonally, each laboratory, on an on-going basis, must spike and analyze IOI of al l 
samples analyzed with Method 608 or 51 of all samples analyzed with Method 625 to monitor and evaluate laboratory data quallty In 
accordance with Sections 8, 3 and 8,4 of these methods. Nhen the recovery of any parameter falls outside the warning limits, the 
analytical results for that parameter In the unsplked sample are suspect and cannot be reported . 

1>1 T .c,,, _o _ 1n 

~ 
\() 
O> 
O> 

• 
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Table 9. IE 
List of Approved Radlologlcal Test Procedures El 

Para111eter and Units Methods 

n~~ Reference (Method No. or Page) @g Standard 
Methods ASTM usosf 2> oz~ §0>-6::! 16th Ed. 

I• Alpha-Total, pCI per liter Pror,ortlonal or sclntlllatlon counter 900.0 
2. Alpha-Counting error, pCI 

OGli z~ 
70] 01943-81 pp. 75 and 79U) ~ 

per 11 ter Proi,ort Iona I or sclntlllatlon counter Appendix a 
3. Beta-Total, pCI per llter Pror:,or t Iona I counter 900.0 
4. Beta-Counting error, pCI per 1 lter Pror:ortlonal counter Appendix B 
5. (a) Radlu111-Total, pCI per 11 ter Proportional counter 90].0 

(b) 226Ra, pCI per liter Sc Intl I lat Ion counter 901.1 
6. Radlu111 -228, pCI per liter Beta counter 9]2of 4) 

10] 01943-81 p. 79 

70] 01890-BI pp. 75 and 79O) 

703 01890-BI p. 79 

705 02460-70 

706 01454-79 p. 81 

1. Gross Alpha and Gross Beta Proportional counter 9]tol 4) ,. Alpha-E111lttlng Radium Isotopes Proportlonal counter 9315( 4) 

Table 9. IE Notes 

(l)"Prescrlbed Procedures for Measurement of Radioactivity In Drinking Water," EPA-600/4-80-0]2 (1980) update), U.S. Environmental Protection 
Agency, August 1980. 

f
2

)Flsh111an, M. J. and Brown, Eugene, "Selected Methods of the U.S. Geological Survey of Analysis of Wastewaters," U.S. Geological Survey, Open­
FIie Report 76-177 (1976). 

(])The 111ethod found on p. 75 measures only the dissolved portion whlle the method on p. 7ft measures only the suspended portion. 
two results must be added to obtain the "total." 

(O"Test Methods for Evaluating Sol Id Waste, Physlcal/Chemlcal Methods," SW-846, USEPA, Septe111ber 1986. 

PIT :PM-9- IE 
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Table 

9. IA - EPA 

9.IA - Standard Methods 
9.18 - Standard Methods 
9,1D - Standard Methods 

9.IE - Standard Methods 

9,IC - Other !Standard Methods Supplement) 
9,10 - Other (Standard Methods Supplement) 

9,IA - U.S. Geologlcal Survey CUSGSI 

PIT:PM-9-Ht21 
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Table 9.1F References and Sources 

Parameters 

1-, 

1-, 
1-46, 48-75 

1, 8, 11, 12, 15, 17-20, 26, 
28, 32, 33, 35, 40, 41, 44, 46, 48, 

52-54, 64, 66, 67, 69, 70 
1-5 

13, 56 
2-7, 13, 14, 16, 21-23, 25, 

29-31, 37, 38, 39, 41-45, 47, 49, 
50, 51, 56-63, 65, 68 

I, 2, 3, 5 

References and Sources 

"Mlcroblologlcal Methods for Monitoring the Envlron•ent, 
Water end Wastes," United States Envlron•ental Protection 
Agency, EPA-600/8-78-017, 1978. ORD Publlcatlons, CERI, 
U.S. Environmental Protection Agency, Clnclnnetl,"Ohlo 
45268 

Standard Methods for the Examination of Water and · 
Wastewater, Joint Editorial Board, Alnerlcan Public Health 
Association, American Water Works Association, and Water 
Pollution Control Federation, 16th Edition, 1986. 
Avallable from: American Publlc Health Association, 1015 
Fifteenth Street, N,W., Washington, DC 20036, 

"Selected Analytlcal Methods Approved and Cited by the 
the United States Environmental Protection Agency, 11 · 

Supplement to the 15th Edition of Standard Methods for the 
Examination of Water end Wastewater (1981), Available 
from: American Public Health Association, 1015 Fifteenth 
Street, N,W., Washington, D.C. 20036. 

"Methods for Collection and Analysts of Aquatic Blologlcel 
and Mlcroblologlcal Samples," edited by P. E. Greeson, T. 
A. Ehlke, G. A. lrwln, B, W, Llum, and K, V. Slack: U.S. 
Geological Survey, Techniques of Water-Resources 
Investigation (USGS TWRI), Book 5, Chapter A4 (1977), 
Revised edition, 332 pages, Available from: U.S. 
Geological Survey, Branch of Distribution, 1200 South Eads 
Street, Arlington, VA 22202. Government Printing Office, 



9.IB-EPA 

9. IB - ASTM 

9.10 - ASTM 

9. IE - ASTM 

9. IB - USGS 

Table 

9,IB - Other (A0AC) 

9.1B - Other (ANSI) 

PIT :PM-9-IF (]) 
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Table 9,IF (Continued) 

Parameters 

1-13, 15-48, 50-75 

1. 2. 4, 6, 8, 11-11. 15-11, 19, 20. 
22-25, 27, 28, ]0-35, 37-40, 42-44, 46, 
48, 50, 52, 60, 61, 63-65, 67, 68, 73-75 

I, 8-11, 15, 18-20, 27, 32, 33, 35, 
40, 41, 46, 55, 69 

1-5 

2, 3, 4, 6-13, 15, 16, 18-23, 25, 27, 
28, 30-40, 44, 46, 50, 52-55, 57, 

60-66, 71, 73, 75 

2, 4, 9, 12, 15, 16, 19, 22. 30-35, 
38, 42-44, 46, 50, 52, 62-65, 75 

9, 12, 15 • 20 • 22 • 2J, 38 • 62 

References and Sources 
13 
§~I 

''Methods for ChHlcal Analysls of Water and Wastes," EPA~Q~ 
600/4-79-020, United States Envlron111ental Protection E!b::! 
Agency, March, 1979, Aval I able fr011: ORO Publ lcatlons, QGlO 
CERI, U.S. Envlornmental Protection Agency, Cincinnati, z-<5: 
Ohio 45268, t4 

"Annual Book of Standards, Part 31, Water," A11erlcan · 
Society for Testing and Materlels, (1979-19B4 as noted In 
Table 9.1B). Avallable fr011: American Society for 
Testing and Materlals, 1916 Race Street, Phlladelphla, PA 
19103. 

"Methods for Analysls of Inorganic Substances In 
Water and Fluvlal Sedh1ents," U.S. Department of tha 
Interior, Open FIie Report, 85-495 (1986). Avallable 
fr011: U.S. Geologlcal Survey, Branch of Distribution, 
1200 South Eads Street, Arllngton, VA 22202, Govern111ent 
Printing Office. 

0fflclal Methods of Analysls of the Association of 
0fflclal Analytlcal Chemists, 111ethods manual, 14th Edition 
(1985). The Association of 0fflclal Analytlcal Che•lsts, 
1111 N. 19th St., Suite 210, Arllngton, VA 22209. 

"American Natlonal Standard on Photographic Processing 
Effluents," Aprll 2, 1975, American Natlonal Standards 
Institute, 1430 Broadway, New York, New York 10018. 

.. 



Table 

9,tB - Other (EPA) 

9, tB - Other 

9. IB - Other 

9 , tB - Other 

9, tB - Other 

9.18 - Other 

PIT :PM-9-lf ( ,I) 
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Table 9-tf, (Continued) El 
ij~~ Pere111eters 

3, 5-e, to, n, n, tl, 20, 22, 21, 
30, 32--3~. 36, 37, 52, 60-63, 70, 74, 75 

21 

4 

15 

15 

t7 

References end Sources ~~~ 

E!b::! 
The full te•t of the lnductlvely coupled ples111aoptlcel ~~~ 
e111lsslon spectroscopic test procedure, Method 200_. 7, Is ~ 
found In Appendl• C of 40 CfR Pert 136 es publlshed· In the 
October 26, 1984 federal Register, 

"An Investigation of l111proved Procedures for Measure111ent 
of MIii Effluent end Receiving Nater Color," NCAst · 
Technical Bulletln No, 253, Dece111ber, 1971, Natlonel 
Councll of the Paper Industry for Air and Strea111 l111prove­
unts, Inc., 260 Madison Avenue, New York, New York, 

Ammonia, AutOfflated Electrode Method, lndustrlal Method 
Nu111ber 379-751f£, dated February 19, 1976, Technlcon 
AutoAnayzer II, Technlcon lndustrlal Syste111s, Tarrytown, 
New York 10591. 

Che111lcal Oxygen De111and, Method 8000, Hach Handbook of 
· Nater Analysts, 1979 . Hach Che111lcel COfflpany, P.O. Bo• 

389, Loveland, Colorado 80537, 

OIC Chemlcal Oxygen Demand Method. Oceanography 
lnternetlonal Corporation·, 512 Nest Loop, P.O. Bo• 2980, 
College $tatlon, Te•as 77840, 

ORION Research Instruction Manual, Residua! Chlorine 
Electrode Model 97-70, 1977 . Orlon Research Incorporated, 
840 Memorlal Drive, Cambridge, Massachusetts 02138. 
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Table 9-IF (Continued) 

Table Parameters 

9.1B - Other 22 

9. 1B - Other 28 

9.18 - Other 30 

9.18 - Other 34 

9.18 - Other 40 

9. 18 - Other 75 

9. 1B - Other 49 

PIT :PM-9-IF 15) 

E) 
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Blclnchonlnate Method for Copper, Method 8506, Hach Bo::! 
Handbook of Nater Analysis, 1979. Hach Chemical Company,QCil~ 
P.O. Box 389, Loveland, Colorado 80537. z-<~ 

Hydrogen Ion (pH) Aut0111ated Electrode Method , Industrial 
Method Number 378-75WA, October 1976, Technlcon 
AutoAnalyzer II, Technlcon Industrial Systems , Tarrytown , 
New York 10591. 

1,10-Phenanthrollne Method for Iron , Hach Method 8008 , 
Hach Che111lcal Company, P.O. Box 389, Loveland, Colorado 
80537 , 

Perlodate Oxidation Method for Managanese, Method 8034, . 
Hach Handbook for Water Analysts, 1979, Hach Chemical 
Company, P.O. Box 389, Loveland, Colorado 80537, 

Nitrite Nitrogen, Hach Method 8507. Hach Chemical 
Conlpany, P.O. Box 389, Loveland, Colorado 80537. 

Zlncon Method for Zinc, Method 8009, Hach Handbook for 
Water Analysis, 1979, Hach Chemical Company, P.O. Box 
389 , Loveland, Colorado 80537. 

"Direct Deteralnatlon of Elemental Phosphorous by Gas­
liquid Chr0111atography," by R. F. Addison and R. G, Ackll8n, 
Journal of Chr0111atography, Volume 47 , No , 3, pp . 421-426, 
1970 , Elsevler/North-Holland, Inc . , Journal tnforaatlon 
Centre , 52 Vanderbl It Avenue, New York , NY!l'0164 . ~ en H 
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Parameter 

Polychlorlnated 
Blphenyls (PCBs) 

Polychl.>rlnated 
Blphenyls (PCBs) 

Organochlorlne 
Pesticides 

Purgeable Organics 

Base-Neutrals and 
Acid E•tractables 

Halogenated Volatlle 
Organics 

Nonhalogenated Volatile 
Organics 

Ar0111atlc Volatile Organics 

Acroteln, Acrylon it r i le, 
and Acetonltrlle 

Phenols 

Phthalate Esters 

Organoch to,· i ne 
Pest ic ides and PCBs 

Ptl:Pl~-9-7 
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Table 9.2 
Method Su111111ary tor Organic Compounds In 

Transformer Fluld, Waste Olis, Soll, Sedl111ent, Sol Id and Liquid Wastes 

Method No. 

8010 

8015 

8020 

8030 

8040 

8060 

8080 

Preferred 
Equipment 

Gas Chromatography 

Gas Chromatography 

Gas Chromatography 

Gas Chromatography/ 
Mass Spectrometry 

Gas Chromatography/ 
Mass Spectrometry 

Gas Chromatography 

Gas Chromatography 

Gas Chromatography 

Gas Chromatography 

Gas Chromatography 

Gas Chromatography 

Gas Chromatography 

Detect Ion L1111I t Reference 

1.0 mg/kg EPA , 1981 C I ) 

0.1 111g/kg EPA, 1981(2 ) 

0.002 111q/kg EPA, 1981 (2 ) 

0 . 1 mg/kg EPA, 1981 (2 ) 

I .O mg/kg EPA , 1981( 2 ) 

0 ;03 to 0.52 )g/l(a) EPA, 1986( 3) 

Not cited 

0.2 to 0 . 4 )g/l(a) 

0 . 5 to 0.7 )g/l(a) 

0.14 to 16 )g/l(b) 

0.29 to 31 )g/l(b) 

0 .002 to o.24lb ) 

EPA 1986(3) • 

EPA , 1986(3) 

EPA, 1986(3) 

EPA, 19B6(3) 

EPA , 19B6(3) 

EPA , 19B6(3 ) 

Sample Matrl• 

Transformer Fluld 
and Waste 0 11 

Solld, Sedl111ent 

Solld, Sedl111ent 

Solld, Sedl111ent, Tissue 

Sol Id, Sedl111ent , Tissue 

Sol Id Waste 

Sol Id Waste 

Sol Id Waste 

Sol Id Waste 

So l Id Waste 

Sol Id Waste 

Solid Was t e 



Parameter 

Nltroaromat lcs and Cycl le 
Ketones 

Polynuclear Aromatic 
Hydrocarbons 

Chlorinated Hydrocarbons 

Organophosphorous 
Pest le I des 

Chlorinated Herbicides 

Volatlle Organics 

Semlvolatlle Organics: 
Packed Column Technique 

Semlvolatlle Organics 
Caplllary Column Technique 

Polychlorlnated Dlbenzo-P-
Dlowlns and Polychlorinated 
Dibenzofurans 

Potynuclear Aromatic 
Hydrocarbons 

PIT :Pr~-9-2 
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Table 9.2 ICont_lnued) 
Method Su111111ary for Organic Conlpounds In 

Transformer Fluld, Waste Olis, Soll, Sediment, Sol Id and liquid Wastes 

Method No. Preferred Detection limit Reference 
Equipment 

8090 Gas Chromatography 0.01 to 15.7 )g/llb) EPA, 1986(3) 

8100 High Performance Not cited EPA, 1986(3) 
liquid Chromatography 

8120 Gas Chromatography 0.03 to 1.34 )g/1 lb) EPA, 1986(3) 

8140 Gas Chromatography 0.03 to 5.0 )g/1 lb) EPA, 198613 ) 

8150 Gas Chromatography 0.07 to 249 )g/llb) EPA, 19116 13 ) 

8240 Gas Chromatography/ IC) EPA, 198613) 
Mass Sp,9ctrometry 

8250 Gas Chromatography/ Id) EPA, 198613 ) 
Mass Spectrometry 

8270 Gas Chromatography/ ldlle) EPA 1986131 
• 

Mass Spectrometry 

8280 Gas Chromatography/ Not cl ted EPA, 1986 13> 
Mass Spnctrometry 

8310 HPlC 0.013 to 2.3 )g/llb) 

Sample Matrl• 

Sol Id Waste 

Sol Id Waste 

Sol Id Waste 

Sol Id Waste 

Sol Id Waste 

Sol Id Waste 

Sol Id Waste 

Sol Id Waste 

Sol Id Waste 

Sol Id Waste 

I-' • .. 
I-' 
\0 
O> 
rn 



Table 9.2 (Continued) 

(l)"The Determination of Polychlorlnated Blphenyls In Transformer Fluid and Waste Olis," Physical and Chemical Methods Branch, 
Environmental Monitoring and Support laboratory, U, S. Environmental Protection Ag&ncy, Cincinnati, Ohio, Aprll, 1981. 

12>11 1nterlm Methods for the Sampling and Analysis of Priority Pollutants In Sediments and Fish Tissue," Physlcal and Chemical 
Methods Branch, Environmental Monitoring and Support laboratory, U, S. Envlronmental Protection Agency, Cincinnati, Ohio, 
Apr I I , 1981 • 

13 >11 Test Methods for Evaluating sol Id Waste, Physlcal/Chemlcal Methods," Waste Characterization Branch, Office of Sol Id Waste, 
U. S. Environmental Protection Agency, Washington, D.C., July 1982. 

Ca)Practlcal quantitation limits, for various matrlxes are provided for guidance and may not always be achievable, Methods detection unit 
llsted In column of table Is multlpled by the following factors to determine PQL(s) : 

Ground water 10 
low-level sol I 10 
Water mlsclble llquld waste 500 
High level soll and sludge 1250 
Non-water mlsclble waste 1250 

Cblsample PQLs are highly matrix-dependent. The PQLs listed herein are provided for guidance and may not always be achievable . Multiply the 
listed method detection limit times the following factors for these matrlxes: 

Ground water 10 
low level soll by sonlcatlon with GPC cleanup 670 
High level soll and sludges by sonlcatlon 10,000 
Non-water mlsclble waste 100,000 

Cc)PQL of Method 8240 for an lndlvldual compound Is approximately 5 )g/kg Cwet weight) for sol I/sediment samples, 0,5 mg/kg (wet weight) for 
wastes, and 5 )g/1 for ground water. PQls will be proportlonately ·hlgher for sample extracts and samples that require dllutlon or reduced 
sample size to avoid saturation of the detector. Sample PQLs are highly matrix dependent. The PQls listed are provided for guidance and may 
not always be achievable. Multiply the llsted method detection limit times the followlng factors tor these matrlxes : 

Water miscible liquid waste 50 
High-level soil and sludges 125 
Non-water mlsclble waste 500 

µ 



i J 

Table 9.2 (Continued) El 
(d)The PQL of Method 8250 for determining an lndlvldual compound Is approxl•ately I mg/kg (net weight) for soll/sedl•ent samples, 1-200 •glkg -ij~3 
for wastes (dependent on matrix and method of preparation), and 10 )g/1 for ground water samples. PQLs wlll be proportionately higher for O~~ 
sa•ple extracts that require dllutlon to avoid saturation of the detector. Sample PQLs are highly matrix dependent. The PQLs llsted herein !:!O~ 
are provided for guidance and may not always be achievable. Multlply the llsted Method detection limit times the following factors for these E!bt! 
.atrl us: · · QGlO 

Ground water 
low-level soll by sonlcatlon with GPC cleanup 
High-level soll and sludges by sonlcatlon 
Non-water mlsclble waste 

10 ~~~ 
670 t"'4 

10,000 
100,000 

(e)The PQLs listed are highly matrix dependent. The PQLs llsted herein are provided fo, guidance and may not alway, be achlevable. Multlply 
the listed method detection llmlt times the followlng factors for these •atrlxes: 

Medium level soll and sludges by sonlcator 7.5 
Non-water miscible waste 75 

.... 
\0 
CD 
CD 



Table 9,3 
Method Summary for Trace Metals by At0111lc Absorption Spectrophot0111etry 

and Inductively Coupled Argon Plas111a E111lsslon Spectr0111etry 

Direct Aspiration Graphite Furnace ICAP(!)• (8) 

Parameter 0etectlo? \lmlt Reference Oetecf!g?,\'"''t Reference Oeteitl?n Ll111lt (mg I 
mg I) 

Trace Metals Anallsls 

Alu111lnu111 0, I EPA 202.1« 2):7020( 7) 0.005 EPA 202,2 0.05, 0,045 18 ) 
Antimony 0.2 EPA 204.1; 7040 0.005 EPA 204,2 0.03, 0,032 

0,003 7041 
Arsenic 1.0 EPA 206,2 0.001 EPA 206,2; 7060 0,05, 0,053 
B~riu111 0, I EPA 208, I: 7080 0.002 EPA 208,2 0.002, 0.002 
Berylllu111 0.01 EPA 210, I 0,001 EPA 210,2 0.0003, 0.0003 0,005 7090 0.0002 7091 
Boron 0.1 SM 404 A( 4): EPA 212,3 0.005, 0.005 
Cadmium 0,005 EPA 213,1; 7130 0.0001 EPA 213 , 2; 7131 0.004, 0,004 
Calcium 0,01 EPA 215, I: 7140 

0.01, 0,01 
Chr0111lu111 0.05 EPA 211!,I: 7190 0,005 EPA 211!.2 0,007, 0.007 

0.001 7191 
Cobalt 0 , 1 EPA 219, I 0.001 EPA 219.2; 7201 0,007, 0.007 0.05 7200 

Copper 0.02 EPA 220.1: 7210 0.001 EPA 220,2 0,006, 0.006 
Iron 0,03 EPA 236, I: 7380 0,005 EPA 236,2 0,007, 0,007 
lead 0,1 EPA 239. I: 7420 0,005 EPA 239.2 0.040, 0,042 

0,001 7421 
Lithium 0.01 Perkln-Elmer O1 

Magnesium 0.001 EPA 242. I; 7450 
0,03, 0.30 

Manganese 0.01 EPA 243. I: 7460 0,0005 EPA 243,2 0.002, 0.002 
Mercury 0.5 Perk ln-E I mer (3) 0.0002161 EPA 245,1 161 ; 7471( 7) .... .. 



Parameter 

Molybdenum 

Nickel 

Osmium 

Potassium 

Selenium 

SI I Icon 

SI Iver 

Sodium 

Strontium 

Thallium 

Tin 

Titanium 

Tungsten 

Uranium 

Vanadium 

Zirconium 

Zinc 

PIT:PM-9-] 

1 7 

Table 9.3 (Continued) 

Method Summary for Trace Metals by At0111lc Absorption Spectrophot0111etry 
and Inductively Coupled Argon Plasma Emission Spectr0111etry 

Direct Aspiration Graphite Furnace ICAP( I)•(~) 

Oetecf!g?,\l•lt Reference Oetecug,1 \ 1ml t Reference Deteitl?n l111lt 
119 I) 

0.1 EPA 246.1: 7480 0.005 EPA 246,2 0.008, 0.008 
0.001 7481 

0.04 EPA 249.1: 7520 0.001 EPA 249.2 0,015, 0.015 
1.0 7550 

o.o, EPA 258, I: 7610 

0.1 Perkln-Elmer1 3> 0.002 EPA 270.2: 7240 0.08, 0.075 
0 . 1 SM 30JC 14 > 

0.005, 0.058 
0.01 EPA 272 .1: 7760 0.001 EPA 272,2 0,007, 0.007 
0,005 EPA 273. I 
0.002 7770 O.OJ, 0.029 

0.1 SM JOlA 14 I 

0.1 EPA 279. I: 7840 0.005 EPA 279.2 0.04, 0,040 
0.001 7841 

1.0 EPA 282. I 0.005 . £PA 282 . 2 0,8 7870 

0.5 EPA 283.1 0.005 EPA 283.2 
10 Per~. In-EI mer (J) 

0.1 Perkln-Elmer 151 
0.2 EPA 286. I: 7910 0.005 EPA 286.2 0.008, 0.008 

0.004 7911 
10 Perkin EI mer Ill 

0.01 EPA 289.1 0.001 EPA 289.2 0.002, 0.002 0.005 7950 



) 

Table 9,3 (Continued) 

11 >sa111ples · to be analyzed according to EPA Method 200.7 as per 111anulacturer's specifications. 

C21i'Methods lor Chemical Analysis of Water and Wastes," Envlron111ental Monitoring and Support laboratory, Office of 
Research and Development, U.S. Environmental Protection Agency, Cincinnati, Ohio, March, 1979, The nu111erlcal designation following the EPA 
prefix Indicates the pertinent 111ethod nu111ber In the above reference. 

Ol 11Analytlcal Methods for At0111lc Absorption Spectrophotometry," Perkln-ll111er Corporation, Norwalk, Connecticut, 
Septe111ber 1976, or as prescribed by other Instrument manufacturers. 

141 standard Methods for the Examination of Water and Waste•ater, 16th edition, A111erlcan Publlc Health Association, 
American Waterworks Association, and the Water Pollution Control Federation, 1986, The numerlcal designation following the SM prefix 
Indicates the pertinent method number In the above reference. The Standard Methods reference for boron Is curcu111ln colorl111etrlc procedure. 
All other references to Standard Methods are at0111lc absorption spectrophotometry procedures. 

15 >11Analytlcal Methods for Atomic Absorption Spectrophotometry Using the HGA Graphite Furnace," Perkin-Elmer 
Corporation, Norwalk, Connecticut, 1978. 

16>The Indicated analytical procedure for 111ercury Is the cold vapor technique described In the referenced EPA 
procedure. 

C7>,C 8>11test Methods for Evaluating Solid Waste, Physlcal/Chemlcal Methods," SW-846, USEPA, September 1986, 

.. 
.... 
"' 



Parameter 

• Acidity 
- Avallable 
- Total 

• Alkal inlty 

- Phenolphthalein 
- Tout 
- Bicarbonate 
- Carbonate 
- Hydroxide 

• Ammonia 

• BOO 

• 8r0111ide 

• Carbon 

- Total 
- Inorgan ic 
- roe 

• Carbon Dioxide cco21 

- Free 
- Total 

• Chlor ide 
PIT :PM-9-4 
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lu., , d 9,4 
Method Su111111ary 

General Chemlcal Analysis of Water and Wastewater 

Method 

Tltr l111etrlc 

Tltr l111etrlc 

Colorl111etrlc 

Tl trl"'etrlc 

Specific Ion Electrode 

Electr0111etrlc 

Color l111etr IC 

Colllbustlon. Infrared 
Colllbustlon. Infrared 
C0111bustlon, Infrared 

Tltrl111etr lc 
Cal cul at Ion 

Tl trimetr lc 

I nstrumentat Ion 
or Equipment 

Buret, pH meter 

Buret, pH meter 

Spectr0111eter 

Buret 

Specific Ion Meter 

Dlssolved Oxygen Meter/ 

Electrode 

UV/VIS Spectr0111eter 

Toe Analyzer 
Toe Analyzer 
Toe Analyzer 

Buret/pH Meter 

Buret/lndlcator 

Detection 
ll1tl t 

0.1 mg/I 

1.0 "'9/1 

0 ,1 mg/I 

1,0 11g/l 

I , 0 mg/I 

1119/1 
1119/I 
119/ I 

I 1119/I 

0,5 mg/I 

Reference Method 

SM 402(!) 
EPA 305 , l(l) ; SM 402II ) 

SM 403(IJ, EPA 310 .1 (3) 

SM 4178( I) 

SM 4170 11 ) : 350.2( 3) 

EPA 350.1( 3) : SM 417E or rll) 

SM 507II) , 405,113) 

320. I (3) 

EPA 415 , I (]J 
EPA 415 , I (]) 
EPA 415, I (]) 

SM 406B( I) 
SM 406C( I) 

EPA 325.3( 3) ; SM 407CI) 



Para111eter 

(Mercuric Nitrate) 

• Chlorlne Demand 

• Chlorine Residua! 

• Chromlu111 (Hexavalentl 

• coo 

• Color 

- Apparent 
- True 

• Cyanate (CNOl 1 

• Cyanide 

- Free 
- Total 
- A111enable and Total 

• Eh (Redo• potential) 

• F luorl de 

- Electrode (COTA) 
- Olstlllatlon 

• Halogen (Total Organic) 

(TOXI 
• Hardness 

- Total 
- Calcium 
- Magnesium 

') 

Table 9,4 (Continued) 
Method Su-ary 

General Chemlcal Analysls of Water and Wastewater 

Method . 

Colorlmetrlc 

Colorlmetrlc 

Colorlmetrlc 

Olchromate Reflux/ 
Tl trat Ion 

Dominant Wavelength 

Specific Ion Electrode 

DI st 111 e_t Ion/Color lmetr le 
Dlstlllatlon/Colorlmetrlc 
Dist I I latlon/•:olorlmetrlc 

Electrometrlc 

Specific Ion Electrode 

Combustlon/Electrolytlc 

Conductivity Oetector 

TI tr I metric 

Instrumentation 
or Equipment 

UY/VIS Spectrometer 

UY/VIS Spectrometer 

UY/VIS Spectrometer 

Buret/lndlcator 

UV/VIS Spectrometer 

Specific Ion Analyzer 

UV/VIS Spectrometer 
UV/VIS Spectr0111eter 
UV/VIS Spectrometer 

Specific Ion Meter 

Specific Ion Meter 

TOX Analyzer 

Buret/lndlcator 

Detection 
Ll•lt 

1119/I 

mg/I 

0.1 1119/1 

J 119/I 

0.1 1119/1 

0.02 ing/1 

1 MV 

0, 1 1119/1 

0,01 ing/1 

1.0 mg/I 
1.0 111g/l 
1.0 r11g/l 

Reference Method 

SM 409A(ll 

SM 408£ (I); EPA 330;5(3) 

SM 3128 

SM 508A( 1l:410,1(31 

SM 204B(ll; EPA 110,3( 3) 
SM 2048( I I 

SM 412J( II 

EPA 335.2( 31 : SM 412011 1 
EPA 335.2( 31 : SM 4120(l) 
EPA 335.1( 3I, SM 412F(IJ 

ASTM 31-D 1498 

EPA 340.2( 31 : SM 4139Cll 
EPA 340.1« 31 : SM f!JCCll 
£PA 450,1 lnterl111 

EPA 130.2' 31 : SM 314B(lJ 
ASTM 31-0511 
ASTM 31-D511 



Para111eter 

• Iodide 

• Iron 

- ferrous 
ferric 

• Ni tr ate 

- Electrode 
- Colorl111etrlc 

• Nitrite 
• Nitrogen 

- Organic 
(Kjeldahl-A1111110nla) 

- Kjeldahl 

• Oil and Grease 
- Gravl111etrlc 

• Oxygen, Dissolved 
Phenol I cs 
- Oistlllatlon/Extractlon 

• Phosphorus 

- Total (Persulfatel 

l 
< ' 

Table 9,4 (Continued) 
Method Su111111ary 

General Che111lca1 Analysis of Water a·nd Wastewater 

Method 

Colorl111etrlc 

Spec 111 c I on 

Colorl111etrlc 
Spectr0111etrlc 

Specific Ion Electrode 
Brue I ne Su I fate 
Colorl111etrlc 

Olgestlon/Dlstlllatlon/ 
Spec If le Ion 
Olgestlon/Olstlllatlon/ 
Spec If I c I on 
Tltrlmetrlc 

Extraction-Gravimetric 

Elecrometrlc 

Extractlon/Co1orl111etrlc 

Persulfate Digestion/ 
Colorlmetrlc 

lnstru111entatlon 
or Equlp111ent 

UY/VIS Spectr0111eter 

Specific Ion Meter 

UY/VIS Spectrometer 
AAS 

Specific Ion Meter 
UY/VIS Spectrometer 
UY/VIS Spectrometer 

Digestion Rack 
Specific Ion Meter 
DI ges ti on Rack 
Specific Ion Meter 
Buret 

Separatory Funnel/Balance 

Dissolved Oxygen Meter 

UY/VIS Spectr0111eter 

UY/VIS Spectr0111eter 

Detection 
ll• lt 

0, I 119/1 

1.0 1119/1 

o. 1 1119/1 
0.1 119/1 

1.0 11g/l 
0, I 1119/1 
0.05 119/1 

I .O 119/1 

0.1 1119/1 

0.1 119/1 

0,5 mg/I 

0.1 1119/1 

0.01 1119/1 

0.01 119/1 

Reference Method 

EPA 145. I (3) 

SM 115.B(IIJ 
SM 3l5A(IJ 

SM 4189, 419 111 

EPA 352. I (3J 
EPA 154. I C 3I 

SM 420Cll, EPA 351.3' 31 

EPA 351,3l 3,, SM 417E or f' 11 
EPA 351,3(]), SM 420( 1) 

EPA 351.3( 3ll SM 417D(IJ 

EPA 413.1( 3ll SM 503A111 

EPA 360,1(lll SM 421Flll 

EPA 420,li EPA 420,2( 3) 

t,.J 
\() 
CX> 
CX> 



Parameter 

• Residue 

- FIiterabie, 
Dissolved (TOS) 

- Nonfl lterable, 
Suspended (TSS) 

- Total (TS) 

- Settleable (volumetric) 
- Volatile (TVS,VSS) 

• Specific Conductance 

• Specific Gravity 

• Sul fate 

• Sulfide 

• Sulfite 

• Surfactants (MBAS) 

• Thlocycanate 

• Thlosulfate 

9 
I ... 

Table 9,4 (Continued) 
Method Summary 

General Chemical Analysis of Water and Wastewater 

Method 

Filtration/Gravimetric 

Filtration/Gravimetric 

Gravimetric 
Settling Procedure 
Flltratlon/Gravlmetrlc 

Conductl111etrlc 

Gravl111etrlc 

Turbldlmetrlc 

Tltrlmetrlc 

Tltrlmetrlc 

Extrftctlon/Colorlmetrlc 

Colorl111etrlc 

Tltrlmetrlc 

ll\strumentatlon 
or Equipment 

Analytical Balance 

Analytlcal Balance 

Analytical Balance 
Imhoff Cone 
Analytical Balance 

Conductivity Meter 

Analytlcal Balance 

UV/VIS Spectr0111eter 

Huret/Indicator 

Buret/lndlcator 

UV/VIS Spectr0111eter 

UV/VIS Spectr0111eter 

Buret Indicator 

Detection 
L1111lt 

1,0 Mg/I 

1,0 mg/I 

1,0 mg/I 
1,0 11g/l 
l,011g/l 

IO 11ho/c11 

0, 1 111g/l 

1.0 111g/l 

0,5 11g/l 

0,5 mg/I 

0,05 11g/l 

1,0 111g/l 

0, I mg/I 

Reference Method 

EPA 160 ,l (l) l SM 2098( I J 

EPA 160.213) ; SM 209C( I) 

EPA 160,3(3) l SM 209A(I) 
EPA 160,5(3): SM 209E 11 ) 
EPA 160,4(3) l SM 209D1 l) 

EPA 120.1 13 ): SM 205(1) 

SM 213E(l) 

EPA 375.4 

EPA 376, 1 (l); SM 427D(1) 

EPA 377,1!3); SM 427C1 I) 

SM 51281 l) l EPA 425 . I (3) 

SM 412l (I) 

Guo, Ph111 & Jank, B. E. 

Wastewater Technology 
Center Envlronmentel 
Protection Serv ice, 
Environmental Canada, 
May, 1980, 

.... 
\() 
O> 
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Para111eter 

• Turbidity 

• Vlscos I ty 

References 

Table 9.4 (Continued) 
Method Sufflfflary 

General Chemlcal Analysls of Water and Wastewater 

Method 

Nephel0111etrlc 

Saybol_t Method 

I nstrumentat Ion 
or Equlp111ent 

Turb Id ll11eter 

Vlsc0111eter/Water Bath 

Detection 
ll•lt 

I NTU 

Reference Method 

USGS Methods for Collec­
tlon and Analysis of Water 
Sa111p I es, 19611. 

I Afllerlcan Publlc Health Association, Standard Methods for the Examination of Water and Wastewater (16th ed.). APHA : Washington 0,C., 19116. 
2 Envlronmentel Protection Agency, Methods for the Chemlcal Analysls of Water end Wastes . EPA: Cincinnati, OH, 1974, 
3 Envlronmentel Protection Agency. Methods for the Chemlcel Anelysls of Water end Wastes. EPA : Cincinnati, OH, 1979. 
4 Federal Register. Volume 44 (75050), December 111, 1979, 
5 Federal Register, Volume 44 (69464). December 3, 1979. 
6 F edera I Register. Volume 41 ( 5 72110-116). Ot,cember I, 1976. 
7 Perkin Elmer Methods Manual, 1975. 

.... 
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• Acl•llasa Pot111tla11 

• Neutrel l1• tl011 Potent lat 

• Nul• ue Pot111t111 Acldllr 

• leachl111 fe1tl111 

- f(p 

• ASTN 

• CAN-II( I Proce,ura 

.... '"" 
• (lectrlcal Con•uctl•ltr 

• Saturatl011 Pasta 0.11,• l11atl0111 
CSodlu• A11so,-,tl011 Aatlol 

PIT : f'M-t-5 
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hllle •• , 
A111lrtlt1I l'roce,ure1 s-1ry 

Soll, s-,1 .. 11t, Slud .. A111ly1l1 

l111tr-11tetl011 
Nati.,, or r ... 1,..11t 

C1lcul1tl011 fro• Neutrll• Sulfur A1111,11r 
IHtlOII Pot111t111 '"' I 
Sulfur O.t1r• lnatl011 

fl tr• tlOII to llff 1.0 luret, ,.. Niter 

Calculallon fro• • fotal Sulfur A1111,11r 
Sullur O.ter• l111t IDA 

/ ... 

A•-· ( • tractlOII at 
contro11e, ,it 

llot1r, r• trector, ,.. Miter 

JO ••r Cu• ul1tl•e l • tr1ctl011 
Two hlr1ctl119 Solt1tl01111 
Water an• Citrate-NICI lufter 

I : I Sol I to Weter P11te 

E• tr•ct fro• Saturate• 
Sol I P11te 

Ato• lc Allsor,tlon Spectro­
'"°to• etrr of ( • trect fro• 
S1tur1ted Soll Piste of 
C• lclu•, M19ne1lu•, Sodlua 

Atltator/E • tractor 

A9lt1tor/E • tr1ctor 

,.. Niter 

Con•uctlultr Niter 

Ato• lc Allsor11t IOII 
Spectro,IIOt-ter 

O.tectl011 
ll• lt 

0.11 

0.11 

o.,. 

o.o, 

I • hot/ca 

I II,• 

Aefere11ce ... ,..,. 
flt 

Ill 

flt 
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UI 
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Method References 

• j 
4. 

Table 9.5 (Continued) 

(l)Fleld and Laboratory Methods Appllcable to Overburdens and Mlnesoll, by Andrew A. Sobek, WllllaM A. Schuller, John R. Free•an, and 
Richard M. Smith, College of Agrlculture and Forestry, West Virginia University, Morgantown, West Virginia, March, 1978. 

«2>Federal Register, Volume 45, No. 98, Book 2, May 19, 1980. 

l 3>19a2 Annual Book of ASTM Standards, Part 31, "Standard Test Method for Shake E•tractlon of Sol Id Waste with Water," American So~lety 
for Testing and Materlals, Phlladelphla, PA. 

l 41 catlfornla Assessment Manual for Hazardous Wastes, Hazardous Materlats Manage•ent Section, Callfornla Department of Health Servl~es-, 
Sacramento, CA, June 1981. 

l 5>Methods of Soll Analysls 1 Part 11 Physlcal and Mlneratoglcat Properties, Including Statistics of Measurement and Sampllng, C.A. Black, 
Monograph 9, American Society of Agronomists, Madison, NI, 1965. 

«61Methods of Analyzlng and Testing Coal and Coke, Bulletln 638, U.S. Bureau of Mines, United States Department of the Interior, 
Washington, D.C. 1967. 

«71 1978 Annual Book of ASTM Standards, Part 19," Natural Bulldlng Stones; Soll and Rock," American Society for Testing and Materlats, 
Phlladelphla, PA. 

18>standard Methods for the Examination of Water and Wastewater, 16th Edition, Method 503A, Alllerlcan Publlc Health Association, American 
Water Works Association, Water Poltutlon Control Federation, 1986, pp. 464 to 465. 

«9>operatlng Procedures Manual for 05248 Total Carbon Syste•, Oceanography International Corporation, College Station, Te•as, no date, 
pp. 10-2 to 10-4. 

(lO)"Perkln Elmer Autoclave-] Instructions," Instrument Division, Perkin-Elmer Corporation, Norwalk, CT, no date. 

Cll)Methods of Soll Analysis, Part II I Chemlcat and Mlcroblologlcal Properties, C. A. Black, Monograph 9, American Society of Agronomists, 
Madison, Wt, 1965, pp. 1191 to 1195. 

Cl 2>soll Testing and Plant Analysis, L. M. Walsh and J. D. Beaton, Soll Science Society of A111erlca, Madison WI, 1973. 

~ 
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Table 9.6 
Method Sumnary 

ITAH QAH 
Section No . : 
Revision No .: 

9.0 
1 

Date: February 
Page 56 of 68 

1, 198, 

of Water, 
Waste Disposal Analyses 

Wastewater, Soil and Waste Samples 

Parameter 

Bro 
(Heat Content) 

J Moisture 
(Water Content) 

J Solids 
(Solid Content) 

Organic Halogen 
Content 

Organic Sulfur 
Content 

j Ash Content 

Ignitability 

Reactivity 

EP Toxicity 

Corrosivity 

Organochlorine 
Pesticides/PCBs 

J Acidity 

J Alkalinity 

Conductivity 
(Specific 
Conductance) 

Ammonia Nitrogen 

MAN:PH-9-6(56) 

Method Reference 

D240(L)( 1) 5 
D271( S) { 2 ) 5 

E203(L) 5 
D2216(S} 5 

160.3 6 

D808(L) 5 
D1305(S} 

D129(L) 5 
D3177(S) 

160.4 2 

1010 2 

1020 2 

8.3 2 

1310 2 

1110 

608(L) 
8080(5) 

402 

403 

120. 1 

350 . 3 

2 

1 '3 
2 

4 

4 

6 

6 

Detection 
Limit 

0.05 Wt.j 

1 mg/1 
0.05 wt.j 

1J (wt.) 

0.05 wt . j 

0.05 wt.j 

0.05 wt.j 

1 ppm 

0.1 mg/1 

Equipment 
Description 

Bomb Calorimeter 

Karl Fischer 
Titrator 

Filtration/Oven 

Bomb Calorimeter 

Bomb Calorimeter 

Muffle Furnace, 
Balance 

Pensky Martens 
Flash Point Tester 
Setaflash Method 

Closed Cup 

Reaction Vessel 

Extractors/AAS 
Instrumentation 

0.1 pH unit pH Heter 

0.1 ug/1 Gas chromatograph 
See Table 9.2 

mg/1 Titration 

mg/1 Titration 

1 umho/cm Conductivity Heter 

1 mg/1 Distillation/Specific 
Ion Heter 
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Date: February , ' 198£ 
Table 9.6 (Continued) Page 57 of 68 

Method Summary 
Waste Disposal Analyses 

of Water, Wastewater, Soil and Waste Samples 

Parameter Method Reference Detection Equipment 
Limit Description 

TOC (Total 4 15. 1 6 1 mg/1 TOC Analyzer 
Organic Carbon) 

TOX (Total 450 . 1 6 0.05 mg/I. TOX Analyzer 
Organic Halogen) (9020) 2 5 aig/1 

Chloride 325.3 6 1 mg/1 Titration 

Density 

C 
(Specific 
Gravity) 213£ 4 Pycnometer 

Oil and 413 . 1 6 0.5 mg/I. Extract i on/ 
,.._ Grease Gravimetric 

Viscosity D88 5 1 CPS Viscometer 
{Water Bath) 

pH 9040 2 0.1 pH unit pH Heter 

Sulfate 375.4 6 1 mg/1 Titration 

Cyanide 9010 2 0. 05 mg/I. Colorimetric 
1 ug/g 

~ 

HAN:PH-9-6(57) 
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ITAH QAM 
Section No . : 
Revision No .: 

9.0 . 
1 

Table 9.6 (Continued) 

REFERENCES: 

Date: February 
Page 58 of 68 

1. Federal Register, Volume 44, December 3, 1979, 40 CFR Part 136, pp. 69464 
to 69575. 

2. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, Waste 
Characterization Branch, Office of Solid Waste, 3rd Edition 
U.S. Environmental Protection Agency, Washington, D.C., September 1986. 

3. Manual of Analytical Methods for Analysis of Pesticides in Human and 
Environmental Samples, U.S. Environmental Protection Agency, EPA 600/8-80-
038; June 1980. 

4. Standard Methods for the Examination of Water and Wastewater, 16th 
Edition, 1986, Washington, D.C. 

5. American Society for Testing and Materials, Philadelphia, PA. 

6. Methods for Chemical Analysis of Water and Wastes, U.S. Environmental 
Protection Agency, EPA-600/4-79-020, March 1979 . 

FOOTNOTES: 

(l)L indicates the method for liquid samples . 

<2>s indicates the method is for semisolid and solid samples. 

HAN:PH-9-6(58) 

1, 198; 



Parameter 

PCBs 

Water Reactivity 

pH 

Flanrnabll ity 

ltadloactlvlty 

Water Solubility 

Cyanide 

Sulfide 

Oxidizers 

Peroxides 

9 ·) 
£,, ) 

Table 9.7 
Method Summary 

Compatibility/Characterization 
of Hazardous Wastes 

Analyses 

Method No. 

608 
8080 

Section 8 

15.5. 11 

90fl0 

7. 1 

15 .5. 1 

ll12E 
Hach (spot test) 

Reference 

1 
2 
3 

6 

2 
q 

2 

fl 
6 

6 

6 
fl 

Limit 

0 , 1 )g/P (water) 
See Table 9.2 
1.0 ppm (air) 

0.01 pH unit 
1 pH Unit 

t2°F 

Senst ti vi ty 800 
Counts/Minute 

0 . 1 ppm 
2.0 ppm 

NIP 

NIP 

'• 

Equipment 
Description 

Gas Chromatograph 

Reaction Vessel 

pH meter 
Test Paper 

Flash Point Tester 

Survey Heter 
Gelger-Mueller Counter 

Beaker 

Specific Ion Electrode 
Colorimetric 

(semiquantitative) 

Test Paper 

Test Paper 

Test Paper 

..... 
'° 0) 
0) 



Parameter 

O~ldation: Reduction 
Potential (Eh) 

Specific Gravity 

Hexane Solubility 

References: 

) 1 

Table 9.7 (Continued) 
Method Summary 

Compatibillty/Characteri2ation 
of Ha2ardous Wastes 

Method No. 

01q98 

213E 

Reference 

7 

5 

6 

Analyses 

· Llmi t 

lmV 

Equipment 
Description 

Ion Analyzer 

Pycnometer 

Reaction Vessel 

1. Federal Register, Volume qq, December 3, 1979, qo CFR Part 136, pp . 69q6q to 69575. 

2. Test Method for Evaluating Solid Waste, Physical/Chemical Methods, ~laste Characterization Branch, 
Office of Solid Waste, U.S. Environmental Protection Agency, Washington, D.C., 3rd Edition, September 
1986. 

3. Ma~ual of Analytical Methods for Analysis of Pesticides in Human and Environmental Samples, U.S. 
Environmental Protection Agency, EPA 600/8-80-038, June 1980. 

q_ Analysis performed as per manufacturer's recommended procedure. 

5. Standard Methods for the Examination of Water and Wastewater, 16th Edition, 1986, Washington, D.C. 

6. Drum Consolidation Protocol (Draft), U.S . Environmental Protection Agency , August 1981. 

7. American Society for Testing and Materials , Philadelphia, PA. 

Footnotes: 

( 1 ) 
N f• l11d icates 1·esults a re qualitative , , nd the quantitative results for prec i sion are not appli cabl e . 

.... 
\() 
CJ) 
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Parameter 

. TABLE 9.8 
LIST OF APPROVED TEST PROCEDY~ES 

FOR SOIL AND SOLID WASTES( 

CHARACTERISTICS OF SOLID WASTE 

• lgni tabili ty 
- Pensky-Martens Closed Cup Method 
- Setaflash Closed Cup Method 

• Corrosivity 
- Corrosion Towards Steel 

• Reactivity 

• Extraction Procedure Toxicity 
Method and Structural Integrity Test 

- Multiple Extraction Procedure 
- Extraction Procedure for Oily Wastes 

SAMPLE PREPARATION TECHNIQUES 

• Inorganic Techniques 
- Acid Digestion of Waters for Flame AAS or ICP 
- Acid Digestion of Aqueous Samples and 

Extracts Flame AAS or ICP 
- Acid Digestion of Aqueous Samples and Extracts 

for Total Metals for Furnace AAS 
- Dissolution Procedure for Oil, Grease, 

or Wax 
- Acid Digestion of Sediments, Sludges, and Soils 

• Organic Techniques, Extractions and Preparations 
- Organic Extraction and Sample Preparation 
- Separatory Funnel Liquid-Liquid Extraction 
- Continuous Liquid-Liquid Extraction 
- Soxhlet Extraction 
- Sonication Extraction 
- Waste Dilution 
- Purge and Trap 
- Protocol for Analysis of Sorbent Cartridges 

from Volatile Organic Sampling Train 

• Cleanup 
- Cleanup 
- Alumina Column Cleanup 
- Alumina Column Cleanup and Separation of 

Petroleum Wastes 
- Florisil Column Cleanup 
- Silica Gel Cleanup 

HAN:PH-9-8-t 

ITAH QAH 
Section No .: 9. 0 . 
Revision No .: 1 
Date: February 1, 198l 
Page 61 .of 68 

Section Method 
No. No . 

8.0 

8 . 1 
8 . 1 
8 . 1 

8 .2 
8.2 

8 . 3 

8.4 
8.4 
6.0 
6.0 

4.0 

3 . 0 
3. 0 
3.0 

3.0 

3.0 
3.0 

4 .2. 1 
4 . 2 . 1 
4 .2. 1 
4 . 2. 1 
4 . 2. 1 
4.2 . 1 
4 .2. 1 
4 .2. 1 
4.2. 1 

4.2.2 
4.2.2 
4.2.2 

4.2.2 
4.2.2 

1010 
1020 

1110 

1310 
1320 
1330 

3005 
3010 

3020 

3040 
3050 

3500 
3510 
3520 
3540 
3550 
3580 
5030 
5040 

3600 
3610 
3611 

3620 
3630 
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Parameter 

- Gel-Permeation Cleanup 

Table 9.8 
(Continued) 

- Acid-Base Partition Cleanup 
- Sulfur Cleanup 

• Screening 
- Headspace 
- Hexadecane Extraction and Screening if Purgeable 

Organics 

METHODS FOR DETERMINATION OF METALS 

• Inductively Coupled Plasma Atomic Emission 
Spectroscopy 

• Atomic Absorption Methods 
• Aluminum (AA, Direct Aspiration) 
• Antimony (AA, Direct Aspiration) 
• Antimony, (AA, Furnace Technique) 
• Arsenic, (AA, Furnace Technique) 
• Arsenic, (AA, Gaseous Hydride) 
• Barium, (AA, Direct Aspiration) 
• Beryllium, (AA, Direct Aspiration) 
• Beryllium, (AA, Furnace Technique) 
• Cadmium, (AA, Direct Aspiration) 
• Cadmium, (AA, Furnace Technique) 
• Chromium, (AA, Direct Aspiration) 
• Chromium, (AA, Furnace Technique) 
• Chromium, Hexavalent, (Chelation/Extraction) 
• Chromium, Hexavalent, (Colorimetric) 
• Chromium, Hexavalent, (Coprecipitation) 
• Chromium, Hexavalent, (Differential Pulse 

Polarography) 
• Cobalt (AA, Direct Aspiration) 
• Cobalt (AA; Furnace Technique) 
• Copper, (AA, Direct Aspiration) 
• Iron, (AA, Direct Aspiration) 
• Lead, (AA, Direct Aspiration) 
• Lead, (AA, Furnace Technique) 
• Magnesium (AA, Direct Aspiration) 
• Manganese, (AA, Direct Aspiration) 
• Mercury, in Liquid Waste (Manual 

Cold Vapor Technique) 

HAN:PH-9-8-t 

!TAM QAH 
Section No .: 
Revision No .: 

9.0 . 
1 

Date : February 
Page 62 of 68 

1, 198E 

Section Method 
No . No . 
4.2 .2 3640 
4.2.2 3650 
4.2.2 3660 . 

4.4 
4.4 3810 
4.4 3820 

3.0 

3.3 6010 

3.0 7000 
3.0 7020 
3.0 7040 
3.0 7041 
3.0 7060 
3.0 7061 
3.0 7080 
3.0 7090 
3.0 7091 
3.0 7130 
3.0 7131 
3.0 7190 
3.0 7191 
3.0 7197 
3.0 7196 
3.0 7195 
3.0 7198 

3.0 7200 
3.0 7201 
3.0 7210 
3.0 7380 
3.0 7420 
3.0 7421 
3.0 7450 
3.0 7460 
3.0 7470 
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Parameter 

Table 9 . 8 
{Continued) 

• Mercury, in Solid or Semisolid Waste 
(Manual Cold Vapor Technique) 

• Molybdenum {AA, Direct Aspiration) 
• Molybdenum {AA, Furnace Technique) 
• Nickel, {AA, Direct Aspiration) 
• Osmium, {AA, Direct Aspiration) 
• Potassium, {AA, Direct Aspiration) 
• Selenium, {AA, Furnace Technique) 
• Selenium, {AA, Gaseous Hydride) 
• Silver, {AA, Direct Aspiration) 
• Sodium, {AA, Direct Aspiration) 
• Thallium, {AA, Direct Aspiration) 
• Thallium, {AA, Furnace Technique) 
• Tin (AA, Direct Aspiration) 
• Vanadium, {AA, Direct Aspiration) 
• Vanadium, ·(AA, Furnace Technique) 
• Zinc, (AA, Direct Aspiration) 

ORGANIC ANALYTICAL METHODS 

• Gas Chromatographic Methods 
- Acrolein, Acrylonitrile, Acetonitrile 
- Aromatic Volatile Organics 
- Chlorinated Herbicides 
- Chlorinated Hydrocarbons 
- Halogenated Volatile Organics 
- Nitroaromatics and Cyclic Ketones 
- NonHalogenated Volatile Organics 
- Organochlorine Pesticides and PCBs 
- Organophosphorus Pesticides 
- Phenols 
- Phthalate Esters 
- Polynuclear Aromatic Hydrocarbons 

• Gas Chromatographic/Hass Spectroscopy Methods 
{GC/HS) 
- GC/HS for Volatile Organics 

GC/HS for Semivolatile Organics, Packed 
Column Technqiue 
GC/HS for Semivolatile Organics, Capillary 
Column Technqiue 
Analysis of Polychlorinated Dibenzo-P-Dioxins 
and Polychlorinated Dibenzofurans 
Appendix A: Signal-to-Noise Determinat ion 
Methods 
Appendix B: Recommended Safety and Handling 
Procedures for PCDD's/PCOFI 

HAN:PM-9-8-t 

ITAH QAH 
Sect ion No . : 
Revision No .: 

9.0 . 
1 

Date: February 
Page 63 of 68 

1, 1988 

Secti on Method 
No . No . 

3.0 

3.0 
3.0 
3.0 
3.0 
3. 0 
3.0 
3. 0 
3.0 
3.0 
3.0 
3. 0 
3.0 
3 .0 
3. 0 
3.0 

4.3 

4 . 3. 1 
4. 3. 1 
4 . 3. 1 
4 . 3. 1 
4 . 3. 1 
4 . 3. 1 
4. 3. 1 
4 . 3. 1 
4 . 3. 1 
4. 3. 1 
4 . 3. 1 
4 . 3. 1 
4 . 3. 1 

4. 3.2 

4.3.2 
4.3.2 

4. 3. 2 

4. 3.2 

7471 

7480 
7481 
7520 
7550 
7610 
7740 
7741 
7760 
7770 
7840 
7841 
7870 
7910 
7911 
7950 

8000 
8030 
8020 
8150 
8120 
8010 
8090 
8015 
8080 
8140 
8040 
8060 
8100 

8240 
8250 

8270 

8280 
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Parameter 

Table 9.8 
(Continued) 

• High Performance Liquid Chromatographic 
Methods (HPLC) 
- Polynuclear Aromatic Hydrocarbons 

MISCELLANEOUS TEST METHODS 

• Cation Exchange Capacity of Soils (Anlllonium 
Acetate) 

• Cation Exchange Capacity of Soils (Sodium 
- Acetate) 

• Chloride (Colorimetric, Automated Ferricyanide 
AAI) 

• Chloride (Colorimetric, Automated Ferricyanide 
AAII) 

• Chloride (Titrimetric, Mercuric Nitrate) 
• Total Coliform: Multiple Tube Fermentation 

Technique 
• Total Coliform: Membrane Filter Technique 
• Total and Amendable Cyanide (Colorimetric, 

Manual) 
• Total and Amendable Cyanide (Colorimetric, 

Automated UV) 
• Paint Filter Liquids Test 
• Gross Alpha and Gross Beta 
• Nitrate 
• pH Electrometric Measurement 
• pH Paper Method 
• Phenolics (Spectrophotometric, Manual 4-AAP 

with Distillation) 
• Phenolics (Colorimetric, Automated 4-AAP with 

Distillation) 
• Phenolics (Spectrophotometric, HBTH with 

Distillation) 
• Alpha-Emitting Radium Isotopes 
• Radium, 228 
• Soil pH 
• Specific Conductance 
• Sulfate (Colorimetric, Automated, Chloranilate) 
• Sulfate (Colorimetric, Automated, Methylthymol, 

Blue,AA II) 
• Sulfate (Turbidimetric) 
• Sulfides 
• Total Recoverable Oil and Grease 

(Gravimetric, Separatory Funnel Extraction) 
• Oil and Grease Extraction Method for Sludge 

Samples 

HAN:PH-9-8-t 

ITAH QAH 
Section No. : 
Revision No. : 

9.0 . 
1 

Date: February 
Page 64 of 68 

1, 198E 

Section Method 
No . No. 

4.3.3 

4.3.3 8310 

5.0 

6.0 9080 

6.0 9081 

5.0 9250 

5.0 9251 

5 .0 9252 
5.0 9131 

5.0 9132 
5.0 9010 

5.0 9012 

6.0 9095 
6.0 ·9310 
5.0 9200 
6.0 9040 
6.0 9041 
5.0 9065 

5.0 9066 

5.0 9067 

9.0 9315 
5.0 9320 
6.0 9045 
6.0 9050 
9.0 9035 
9.0 9036 

9.0 9038 
5.0 9030 
5.0 9070 

5.0 9071 
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Parameter 

• Total Organic Carbon 
• Total Organic Halides (TOX) 

Table 9.8 
(Cont i nued) 

• Total Organic Halides (TOX) by 
Neutron Activation 

• Saturated Hydraulic Conductivity, Saturated 
Leachate Conductivity and Intrinsic Permeability 

FOOTNOTES: 

ITAH QAH 
Section No. : 9.0 
Revis ion No .: 1 
Date : February ', 1988 
Page 65 of 68 

Section Method 
No. No . 

5. 0 9060 
5. 0 9020 
5.0 9022 

6.0 9100 

<
1>Test Methods for Evaluating Solid Waste , Physical/Chemical Methods , 

Third Edition, SW-846, U.S. Environmental Protecti on Agency, 1986 . 

MAN:PH-9-8-t 
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Table 9.9 Toxicity Characteristic Leaching Procedure (TCLP) 
Detection Limits 

Detection Limit 
Regulatory Level• 

(mg/liter) 
Low Samples High Samples 

Compound (mg/liter) (mg/liter) 

Acrylonltrile 
Benzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
1,2-Dichloroethane 
1,1-Dichloroethylene 
Isobutanol 
Methylene chloride 
Methyl ehtyl ketone 
1,1,1,2-Tetrachloro-

ethane 
1,1,2,2-Tetrachloro-

ethane 
Tetrachloroethylene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Vinyl chloride 

5 .0 
0 . 07 

14 . 4 
0 . 07 
1.4 
0 .4 
0. 1 

25 
8.6 
7.2 

. 10 

1.3 
o. 1 

14 .4 
25 

1.2 
0.7 
0.05 

Volatile Organics 

0 . 2 
0 . 01 
0.01 
0.01 
0 . 01 
0.01 
0.01 
0.5 
0.05 
0.01 

0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

•Test Methods for Evaluating Solid Waste, USEPA SW-846, Third Edition, 
September 1986. 

HAN:PM-9-9(1) 

1.0 
0.05 
0 . 05 
0 . 05 
0.05 
0 . 05 
0 .05 
2.5 
0.25 
0.05 

0.05 

0 . 05 
0.05 
0.05 
0.05 
0 .05 
0.05 
0.05 
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Compound 

Bis(2-chloroethyl)ether 
Cresols (total) 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Phenol 
Pyridine 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

Chlordane 
2,4-D 
Endrin 
Heptachlor 
Lindane 
Hethoxychlor 
Toxaphene 
2,4,5-TP (Silvex) 

HAN:PH-9-9(2) 

Table 9. 9 (Continued) 

Regulatory Level 
(mg/liter) 

Extractable Organics 

0.05 
10 
4.3 

10 .8 
0. 13 
o. 13 
0.72 
4 .3 
o. 13 
3 . 6 

14.4 
5.0 
1.5 
5.8 
0.3 

Extractable Pesticides 

0.03 
1.4 
0.003 
0. 001 
0. 06 
1.4 
0.07 
o. 14 

ITAH QAH 
Section No . 9 .0 
Revision No . 1 
Date: February 1, 1988 
Page 67 of 68 

Detection Limits 
(mg/liter) 

0.02 
o. 10 
0 . 02 
0 .02 
0 .02 
0. 02 
0 .02 
0. 02 
0.02 
o. 10 
0.02 
o. 10 
o. 10 
0.05 
0.05 

0.005 
0.05 
0 .003 
0.001 
0.005 
0.01 
0.05 
0.05 
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Metal 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

HAN:PH-9-9(3) 

Table 9.9 (Continued) 

Regulatory Level 
(mg/liter) 

5.0 
100.0 

1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

!TAM QAH 
Section No. 9.0 
Revision No. 1 
Date: February 1, 1988 
Page 68 of 68 

Detection Limit 
(mg/liter) 

0.005 
1.0 
0.01 
0.05 
0 . 05 
0.0002 
0.005 
0.01 
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10.0 DATA VERIFICATION 

ITAS QAH 
Section No. 10 . 0 
Revision No. 1 
Date: February 1, 1988 
Page 1 of 32 

Data verification is the steps taken within an analytical laboratory so that 

reported results correctly represent the analyses performed. There are two 

basic verification activities: 

• The processing of quality control sample results 
to demonstrate that analyses are within 
laboratory-prescribed bounds for accuracy, 
precision, and completeness. 

• Data validation to demonstrate that numerical 
computation of data is correct and that it is 
correctly reported. 

This section discusses how data verification is performed. Sect i on 12 . 0 

discusses maintenance of resulting records. 

10.1 PROCESSING OF QUALITY CONTROL DATA 

This section discusses the analytical treatment of the data resulting 

from the quality control samples discussed in Section 8.0. 

10.1.1 Specific Routine Procedures Used to Assess Data Precision 
and Accuracy 

Following are the procedures recommended for evaluating the precision 

and accuracy cf all data generated within ITAS Laboratories. Qual i ty 

control sample analyses are performed as appropriate for organic or 

inorganic sample analyses as discussed in Section 8.0. The protocol 

used will be in accordance with specific analytical procedures if QC 

requirements are stated in the procedure. 

• A reagent and/or method blank is prepared and 
analyzed with each set of samples. 

• field and trip blanks are analyzed to determine 
possible sample contamination during collection 
and shipment to the laboratory. Trip blanks are 
applicable to volatile organics analysis (VOA) 
where volatile contaminants can be introduced 
from ambient air during shipment. 

MAN :PM-10( 1) 



(' ' 

- I 

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITAS QAH 
Section No. 10 .0 
Revision No . 1 
Date: February 1, 1988 
Page 2 of 32 

• Bottle blanks are prepared and analyzed to 
demonstrate that clean containers were shipped to 
the field for sample collection. If purchased, 
vendor certificates should be retained to 
doucment cleanliness and lot numbers. 

• Rinsate blanks from the field are analyzed to 
show sampling equipment was properly cleaned 
between samples. 

• A daily calibration curve consisting of at least 
three standards and a reagent blank is prepared 
for each parameter. If the standard curve is 
known to be stable, the standard curve can be 
verified daily by the analysis of a midpoint 
standard. 

• One sample in every sample set of 20 samples is 
analyzed in duplicate, or as a matrix sample 
duplicate. 

• One sample in every sample set of 20 samples is 
spiked at a level to provide a final concentra­
tion equivalent to the original concentration of 
the sample before dilution. 

• A blind duplicate, unknown to the Analyst, is 
introduced by the Quality Control Coordinator at 
least once monthly. Blind duplicates are rou­
tinely used for the analysis of metals, water 
quality parameters, and organics analyses. 

• Standard Reference Materials (SRMs) are 
introduced periodically into the testing scheme 
as verification or reference standards, by the 
Quality Control Coordinator to evaluate the 
accuracy of standards, the testing procedure, and 
the analyst's performance. 

• A blank spike consisting of deionized water or a 
purified solid matrix spiked with the parameter 
of interest is analyzed. Blank spikes are used 
to show the analytical technique was in control, 
although matrix effects may have been present in 
associated matrix spike cycles. 

• Every sample is spiked with the appropriat~ sur­
rogate standards prior to extraction and analysis 
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for volatile organic compounds, base-neutrals , 
acids, and pesticides/PCBs. 

• Internal standards are added to all samples or 
extracts prior to GC/HS analysis. 

• A check standard or midpoint standard is run to 
verify the continued acceptability of a 
calibration curve . 

• Analysis matrix spikes (or Method of Standard 
Additions) of target analytes added to samples or 
extracts Just prior to analysis to give 
information on matrix effects encountered during 
analysis. 

• Field matrix spikes are sample portions spiked 
with target analytes spiked into samples in the 
field to provide data on stability. 

• Collocated samples provide information on 
precision of intralaboratory or interlaboratory 
analytical systems when sent to the same or 
different laboratories, respectively. 

• A replicated or split sample provides information 
about precision depending on the location in the 
sampling and analysis process where the split 
occurs. An analysis replicate gives information 
about the analytical precision; a field 
replicated or field split sample provides 
precision information for all steps after sample 
collect ion. 

When the analyses of a sample set are completed, the results will be 

reviewed as described in Laboratory-Specific Attachments and/or SOPs , 

and evaluated to assess the validity of the data set. Review is based 

on the following criteria: 

• Reagent Blank Evaluation - The reagent and/or 
method blank results are evaluated for high read­
ings characteristic of background contamination. 
If high blank values are observed, laboratory 
glassware and reagents should be checked for 
contamination and the analysis halted until the 
system can be brought under control before 
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further sample analysis proceeds. A high back­
ground is defined as a background value suffi­
cient to result in a difference in the sample 
value, if not corrected, greater than or equal to 
smallest significant digit known to be true. A 
reagent blank should contain no greater than two 
times (2X) the parame;er detection limit for most 
parameters (1,2,3,4). 

• Field Trip, Bottle, and Rinsate Blank Evaluation 
Field blank results are evaluated for high read­
ings similar to the reagent and/or method blanks 
described above . If high field blank readings 
are encountered, the procedure for sample collec­
tion, shipment, and laboratory analysis should be 
reviewed. If both the reagent and/or method 
blanks and the trip blanks exhibit significant 
background contamination, the source of contami­
nation is probably within the laboratory. In the 
case of VOAs, ambient air in the laboratory and 
reagents should be checked as possible sources of 
contamination. High field blank readings for 
other parameters may be due to contaminated 
sample bottles (unless bottle blanks are clean) 
or cross-contamination due to sample leakage and 
R()Orly sealed sample containers, or cross­
contamination between samples collected if the 
rinsate blank is contaminated (1, 2, 3, 4). 

• Calibration Standard Evaluation - The daily cali­
bration curve is evaluated to determine linearity 
through its full range, and that sample values 
are within the range defined by the low and high 
standards. If the curve is not linear (r > 
0.995), sample values must be corrected for 
nonlinearity by deriving sample concentrations 
from a graph or by using an appropriate algorithm 

The criteria are denoted as applicable to: 

1 - Volatile organic compounds 

2 Base-neutral, acid, and pesticide organic compounds 

3 - Metals 

4 - Water quality. 
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to fit a nonlinear curve to the standards 
(1,2,3,4). 

• Duplicate Sample Evaluation - Duplicate sample 
analysis for the sample set is used to determine 
the precision of the analytical method for the 
sample matrix. The duplicate results are used to 
calculate the precision as defined by the rela­
tive percent difference (RPO). The precision 
value, RPO, should be plotted on control charts 
for the parameter determined. If the precision 
value exceeds the warning limit (Section 10.1.2.2) 
for the given parameter, the appropriate Group 
Leader, Operations Manager, or the Quality Con­
trol Coordinator is notified. If the precision 
value exceeds the control limit, the reason for 
the nonconformance must be determined; corrective 
action may include reanalysis for the parameter 
in question. Attainable precision limits will be 
specified by the Quality Control Coordinators and 
updated periodically following review of data 
(1,2,3,4). 

• Matrix and Blank Spike Evaluations - The 
observed recovery of the matrix spike versus the 
th~oretical spike recovery is used to calculate 
accuracy as defined by the percent recovery. The 
accuracy value, the percent recovery, may be 
plotted on a control chart for the parameter 
determined. If the accuracy value exceeds the 
warning limit for the given parameter, the appro­
priate Group Leader, Operations Manager, or the 
Quality Control Coordinator is notified. If the 
accuracy value exceeds the control limit, the 
reason for nonconformance must be determined; 
corrective actions may include reanalysis for the 
parameter in question. If interferences are 
present in the samples spiked, a blank spike is 
used to demonstrate that the laboratory technique 
is in control. The results of matrix spike and 
matrix spike duplicate parts of samples are 
compared as duplicate samples described above 
(RPO) (1,2,3,4). 

• QC Check, or Laboratory Control, Standard -
Prepared as blank spikes, these samples are used 
for initial proficiency demonstration of 
analysts, methods, and equipment. Material is 
obtained with known values (such as river 
sediment); it may be analyzed without spiking as 
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a Laboratory Control Standard (LCS), similiar to 
a Reference Standard (J,2,3,4). 

• Blind Duplicate Evaluation - The blind duplicate 
analysis is evaluated in the same manner as 
described above for the duplicate sample analysis 
and is treated as a duplicate result for purposes 
of evaluating the precision of the analytical 
method. This evaluation is performed indepen­
dently by the Quality Control Coordinator 
(1,2,3,4). 

• Reference Standard Evaluation - Standard Refer­
ence Materials analyses are compared with true 
values and acceptable ranges. Values outside the 
acceptable ranges require corrective action to 
determine the source of error and provide cor­
rection. Analyses data reporting should be 
halted pending this evaluation. Following cor­
·rection of the problem, the Standard Reference 
Material should be reanalyzed (1,2,3,4). 

• Check Standard Evaluation - The results of check 
standard analysis are compared with the original 
calibration curve, and the relative percent 
difference of the check standard is calculated to 
determine if the calibration system is in 
control. If correction is required, the check 
standard should be reanalyzed to demonstrate that 
the corrective action has been successful 
(1,2,3,4). 

• Surrogate Standard Evaluation - The results of 
surrogate standard determinations are compared 
with the true values spiked into the sample 
matrix prior to extraction and analysis and the 
percent recoveries of the surrogate standards are 
determined. Percent recoveries attained shall be 
in accordance with current EPA recommendations/ 
requirements, or in their absence, laboratory­
generated control limits (1,2). 

• Analysis Matrix Spikes Evaluation - Suppression 
or enhancement of instrument signal levels is 
demonstrated when recoveries are lowered or 
raised, respectively. Matrix-suppressing agents 
may be added to the sample or the extract to 
reduce such effects in routine sample analysis 
when the evaluation indicates samples are 
affected in this manner. One to three levels of 
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analysis matrix spike concentrations are used to 
determine the unaffected concentration level 
native to the sample. The observed recovery 
versus the theoretical recovery is used to 
calculate the accuracy as defined by the percent 
recovery. Percent recovery may be plotted on 
control charts. If the accuracy value exceeds 
the warning limits for a given parameter, the 
appropriate Group Leader, Operation Manager, or 
QC Coordinator is notified. The reason for 
nonconformance must be determined, and 
appropriate corrective actions taken. These may 
include reanalysis of the sample(s) for the 
parameter in question(3). 

• Field Matrix Spike Evaluation - Target analytes 
spiked into a portion of a field sample are 
measured to determine the amounts recovered after 
collection, shipment, storage, preparation and 
analytical processes have acted upon the 
analytes. Decreased recoveries may be due to 
bacteriological action on the poorly preserved 
sample, to photodegradation, to leaks from 
improperly capped/sealed containers, or 
degradation during physical treatment for 
analysis such as evaporation of organic solvents 
to reduce the sample extract volumes. The 
observed recovery versus the theoretical recovery 
is used to calculate the accuracy as defined by 
the percent recovery. Percent recovery may be 
plotted on control charts. If the accuracy value 
exceeds the warning limits for a given parameter, 
the appropriate Group Leader, Operation Manager, 
or QC Coordinator is notified. The reason for 
nonconformance must be determined, and 
appropriate corrective actions taken. These may 
include reanalysis of the sample(s) for the 
parameter in question (1,2,3,4). 

• Collocated Sample Evaluation - Two or more 
samples processed independently by different 
people at different times using different 
techniques, or combinations of these variables, 
will yield results which provide an estimate of 
long-term precision of measurement systems. Or , 
if processed identically together, short-term 
precision is estimated (1,2,3,4). 

• Replicate Sample Evaluation - Replicate sample 
analysis for the sample set is used to determine 
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the precision of the sampling and analytical 
method for the sample matrix. Field splits 
provide precision information about all steps 
after collection; analytical splits, or 
laboratory duplicates, provide information about 
instrument precision. The replicate results are 
used to calculate precision as RPO. Precision 
values exceeding warning limits require the 
appropriate Group Leader, Operations Manager, or 
QC Coordinator to be notified. The reason for 
the nonconformance must be determined and 
corrective actions taken. Laboratory duplicate 
precision limits are specified by the QC 
Coordinator and updated periodically (1,2,3,4) . 

10.1 . 2 Statistical Evaluation of Quality Control (QC) Data 

As part of the analytical quality control program, ITAS laboratories 

will determine precision and accuracy for each parameter or class of 

parameter analyzed. Initially, when these data are compiled, the 

evaluation is applied over a broad concentration range. As more data 

are accumulated, precision and accuracy determinations will be updated 

and criteria developed to define ·precision and accuracy over specific 

concentration ranges . 

10.1.2.1 Evaluation of Data Using Control Charts 

ITAS laboratories will apply precision and accuracy criteria to each 

parameter that is analyzed. When analysis of a sample set is completed, 

the quality control data are reviewed and eval~ated through the use of 

control charts to validate the data set. 

Control charts are established for all major analytical parameters. 

This discussion of control charts is a guideline which shall be used 

unless other provisions are stated. A minimum of 20 measurements of 

precision and accuracy are required before control limits can be 

established. In general, warning limits of two standard deviations 

shall be used; three standard deviations should be used as control 

limits. Once established, control limits are updated as additional 
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precision and accuracy data become available by the Quality Control 

Coordinator. Other methods may be used as described in laboratory­

specific attachments to this manual. 

10.1.2.2 Evaluation of Analytical Precision 

General Considerations 

To determine the precision of the method and/or laboratory analyst, a 

routine program of duplicate analyses is performed. These may also be 

matrix spike/matrix spike duplicate pairs. The results of the duplicate 

analyses are used to calculate the relative percent difference (RPO}, 

which is the governing quality control parameter for precision. 

The RPO for replicate analyses is defined as the difference (range) of 

each replicate set, divided by the average value (mean) of the replicate 

set, times 100 percent. For replicate results o1 and o2 , the RPD is 

calculated from Equation 10-1: 

o1 - D 
: 0

2 x lOOJ o, + 2 
RPOJ (10-1) 

2 

When the RPO is obtained for at least 20 replicate pairs, the average 

RPD and the standard deviation are calculated using: 

(10-2) 

and 
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(10-3) 

Difference 

set of RPO 

When constructing a control chart for a specific parameter, the Warning 

and Control Limits are then calculated from the following: 

Upper Control Limit = iii+3Sm 
Lower Control Limit = m - 3 Sm 
Upper Warning Limit = m + 2 Sm 
Lower Warning Limit = m - 2 Sm 

A control chart is established by plotting the RPO of each replicate 

pair on a graph generated as follows: 

• . The average of the RPO determinations for the 
original data set is established as the midpoint 
on the Y axis of the graph. 

• The Upper Warning and Control Limits calculated 
above are plotted as solid horizontal lines 
across the graph at their respective points on 
the Y axis above the mean of the RPO 
determinations. · 

• The Lower Warning and Control Limits calculated 
above are plotted as solid horizontal lines 
across the graph at their respective points on 
the Y axis below the mean of the RPO 
determinations. 

• The calculated RPO of each replicate pair is 
plotted on the graph to determine whether the RPD 
is within the Warning and Control Limits 
of the Control Chart. 

• If the RPD plots between the Warning and Control 

HAN:PH-10(10) 
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Limits, the Group Leader, Operations Manager, or 
Quality Control Coordinator is notified for a 
decision as to how to proceed. 

• If the RPO plots outside the Control Limits, the 
data set must be reviewed and the results of the 
analysis considered preliminary until the source 
of error has been determined and corrective 
action taken . 

• Factors that influence precision include: 
Analyst skill; instrument stability; sample 
homogeneity; reagents quality; environmental 
fluctuations. 

10 . 1.2. 3 Evaluation of Analytical Accuracy 

In addition to the evaluation of analytical precision, ITAS laboratories 

evaluate accuracy . 

When a program for evaluation of analytical accuracy is established, the 

evaluation is applied over the entire range of spiking concentrations . 

As D10re data are accumulated, the evaluation procedure is refined to 

define the analytical accuracy of the method over specific concentration 

ranges. 

To determine th~ accuracy of an analytical method and/or the laboratory 

analyst, a periodic program of sample and blank spiking is conducted. 

The results of matrix, matrix spike duplicate, and blank spikes are used 

to calculate ·the quality control parameter for accuracy evaluation, the 

Percent Recovery (JR). 

The JR is defined as the observed concentration, minus the sample 

concentration, divided by the true concentration of the spike, times 100 

percent. 

JR= 

MAN : PM- 10 ( 11) 

0. - 0 
1 s X 100J 
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where 

SR= the Percent Recovery, 

Oi = the Observed Spiked Sample Concentration, 

Os= the Sample Concentration, and 

T1 = the True Concentration of the Spike. 

The True Concentration is calculated from Equation 10-5: 

= Spike Concentration [c] (mg/L) x Volume of Spike (in mL) 
Ti Volume of Sample [in mLJ_~ Volume of Spike [in mLJ · 

When the Percent Recovery is obtained for at least twenty spiked 

samples, the mean percent recovery and the standard deviation are 

calculated using the formula: 

and 

where 

n 

n 

n 

L 
i:1 

(JR.- JR) 
1 

n-1 

JR= the Hean Percent Recovery, 

JRi = the Percent Recovery of a Single Spiked Sample, 

n = the number of results, and 

SR= the Standard Deviation of the data set of Percent 
Recovery determinations. 
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The Warning and Control Limits are then calculated from the following 

equations: 

Upper Control Limit= 1R + 3 SR 
Lower Control Limit= 1R - 3 SR 
Upper Warning Limit= 1R + 2 SR 
Lower Warning Limit= JR - 2 SR 

A control chart (as shown in Figure 10-1) is generated by plotting the 

Percent Recovery data on a graph as follows: 

• The average of the Percent Recovery determina­
tions for the original data set is established as 
the midpoint on the Y axis on the graph. 

• The Upper Warning and Control Limits calculated 
above are plotted as solid horizontal lines 
across the graph at their respective points on 
the Y axis above the mean of the Percent Recovery 
determinations. 

• The Lower Warning and Control Limits calculated 
above are plotted as solid horizontal lines 
across the graph at their respective points on 
the Y axis below the mean of the Percent Recovery 
determinations. 

• The calculated Percent Recovery of each spiked 
sample is plotted on the graph to determine 
whether the Percent Recovery is within the Warn­
ing and Control Limits of the Control Chart. 

• If the Percent Recovery plots between the Warning 
and Control Limits, the Group Leader, Operations 
Manager, or Quality Control Coordinator is noti­
fied for a decision as to how to proceed. 

• If the Percent Recovery plots outside the Control 
Limits, the data set must be reviewed and the 
results of the analysis considered preliminary 
until the source of error has been determined and 
corrective action taken. 

• The Warning and Control Limits are recalculated 
for the data set on a periodic basis and the 
Control Chart for the corresponding parameter is 
updated. 
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• Factors that influence bias (accuracy} include: 
interference, calibration, contamination, losses 
during preparation, instrument drift, sensitivity 
resolution, analyst techniques. 

Completed control charts are filed by the Quality Control Coordinator; 

current charts are kept at the work station for use in decision-making 

and updating. 

10.1.3 Example Precision and Accuracy Data 

The USEPA has compiled historical precision and accuracy data which are 

presented in Tables 10.lA through 10 .2C. Footnotes to each table cite 

the sources of the data and concentration or concentration range at 

which the precision and accuracy were determined. When a concentration 

is not cited, concentration information was not available in the source 

material. These tables are provided as guidance for precision and 

accuracy that has been achieved on environmental samples. 

The different levels of analytical techniques are described 

below. (Note: These levels are not the same as the source QC 

levels described in Section 8.3): 

• Level I - Field screening or analysis using 
portable instruments. Results are often not 
compound specific and not quantitative but 
results are available in real-time. 

• Level II - Field analysis using more 
sophisticated portable analytical instruments; in 
some cases, the instruments may be set up in a 
mobile or on-site laboratory. There is a wide 
range in the quality of data that can be 
generated. Quality depends on the use of 
suitable calibration standards, reference 
materials, sample preparation equipment, and the 
training of the operator. Results are available 
in real-time or several hours. 
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• Level III - All analyses performed in an off-site 
analytical laboratory using standard, documented 
procedures. The laboratory may or may not be a 
CLP laboratory. 

• Level IV - CLP routine analytical services 
{RAS). All analyses are performed in an off-site 
CLP analytical laboratory following CLP 
protocols. 

10.2 DATA VALIDATION 

Data validation {review) is the process whereby data are screened and accepted 

or rejected, based on a set of criteria. Data will have been provided by 

trained analysts using approved methods and instrument systems in control . 

Data validation is a systematic procedure of reviewing a body of data agains t 

a set of criteria to verify its validity prior to its intended use. It is 

applied to a body of data after the fact, systematically and uniformly. I t 

must be applied close to the origin of the data by an independent and 

objective reviewer. 

Data validation begins with the processing of data and continues through 

review of the data and the reporting of analytical results. Each laboratory 

will document its data validation procedures in its laboratory-specific 

attachment to this manual. Data processing can be performed by the analyst 

who obtained the data or another analyst. Data· review starts with an analyst 

independent of the data acquisition and processing, or the Group Leader, 

reviewing {validating) that data processing has been correctly performed and 

continues through verifying that the repor~ed analytical results correspond to 

the data acquired and processed. Checks are made for internal consistency, 

proper identification, transmittal errors, calculation errors and 

transcription errors. Final review of the data to be reported is by the 

Operations Manager. The procedure is outlined in Figure 10-2 . 

As stated, the first step in validation is data processing. In general, data 
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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 computa­

tion shall be provided including equations used and the source of input 

parameters such as response factors, dilution factors, and calibration 

constants. If calculations are not performed directly on the data 

sheet, calculations should be done on standard IT calculation paper and 

attached to the data sheets. The analyst shall sign or initial and date 

in ink each page of calculations. 

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(s} and other information as needed. The samples analyzed shall 

be evident and the input signed and dated by the analyst. 

If data are directly acquired from instrumentation and processed, the 

analyst shall verify that the following are correct: project and sample 

numbers, calibration constants and response factors, output parameters 

such as units, and numerical values used for detection limits (if a 

value is reported as less than). The analyst shall sign and date the 
resulting output . 

10.2.1 Review of Data Processing 

Following is a discussion of two methods to be used for reviewing 

(checking} data processing. At least 20 percent of all data shall be 

checked using one of these procedures. If, during the checking process, 

errors are determined in a data set, checking shall be completely (100 
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percent) performed for the data set. The first procedure is called the 

"checkpr int ,r procedure: 

• The analyst performing the data processing shall 
give an analyst independent of the work the data 
package. The package shall include, as appro­
priate, raw data, data sheets, strip charts, 
computer input/output, calculations, sources for 
input parameters such as response factors, etc. 

• The independent analyst (checker) will make and 
review copies of the data for : 

- Appropriateness of equations used 

- Correctness of numerical input 

- Numerical correctness of all calculations; this 
should be done by reperforming numerical 
computations 

- Correct interpretation of strip charts, etc. 

• All entries and calcuiations that the checker 
reviews shall be marked in ink with a check mark 
or yellow highlighting on the copies. The 
checking process must be thorough enough to 
validate that the results are correct. If the 
checker disagrees with any part of the 
computations, the checker shall mark through the 
number with a single line and place the revised 
number above it. 

• Any changes made by the checker shall be back­
checked by the originator. If the originator 
agrees with the change, no action is necessary . 
If the originator disagrees, the originator and 
checker must resolve the difference so they agree 
with the result presented. 

• The checker shall sign originals and date in ink 
all pages of the data package (except for groups 
of printout such as chromatograms). Signing and 
dating indicates that the reviewer agrees with 
the. calculations and that any changes made have 
been agreed to by the originator and entered on 
the originals. 

• If the data have been processed by computer, the 
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reviewer shall check at least 20 percent of input 
entries. Agreement should be indicated by a 
check mark for every line. If the checker 
disagrees with the input, the number should be 
marked through with a line and the corrected 
number indicated above it. Corrections must be 
backchecked by the originator as discussed above. 

If an input error is identified and the data have 
been processed, it will be necessary to reprocess 
the data. In this event, the checker shall mark 
the second set of input to indicate agreement 
with the input changes. The checker shall sign 
_and date in ink the computer .input to indicate .. 
agreement. 

• Raw data that are automatically acquired and 
processed do not require any validation at this 
point beyond that previously discussed. 

• The reviewed data are maintained as discussed in 
Section 12.0. 

• Use of the copies of data for checking produces a 
"checkprint" which should be maintained as a 

· record to document the review performed. 

The "original check" procedure is an alternative to the checkprint 

process; instead of a copy (checkprint) being used, analysts 

• Hark on originals for checking in black ink, 
initialling and dating these entries as above . 

• Backcheck changes in black ink using lineouts, 
initials, and dates as above. 

• Summary checklists may be used and attached to 
the checked data which clearly describes the data 
checked, what the check was for, who did it and 
when, and if the data were acceptable. 

• Nonconformances and corrective actions such as 
reprocessing must be documented. 
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Review of data reports is required to verify that information reported by an 

ITAS laboratory corresponds with processed analytical results. Review is only 

required of the data as it is presented for issuance. Intermediate steps per­

formed after the processed data are checked to prepare the data report (such 

as data summaries) do not require validation. Referring to Figure 10-1, 

preparation of the report is the responsibility of the Group Leader. 

After the draft data report is prepared (generally in tabular form), the 

reported results should be checked against the reviewed processed data (not 

subsequent sumnaries) so that transcription errors do not occur. The checking 

process follows: 

• Using the draft report, all data entries are 
checked. The checker can be an Analyst or Group 
Leader. The checker is not required to be in­
dependent of the work because only the tran­
scription from the reviewed data to the data 
report is being checked. 

• The draft data report should be checked so that 
the items cited for data presentation in Section 
11.0 are complete and correct. As the reviewer 
checks the entries on the draft report, an ink 
check mark is placed beside each correct entry. 
Corrected entries are marked through with a 
single line and the correct entry provided; 
changes are docWnented with initials and date. 
The reviewer will indicate that corrections have 
been made in the report by placing a second check 
mark by the correction after comparing the change 
with the revised copy. The checker shall sign 
and date every page of the data report in black 
ink. 

• Use of the draft data report results in a check­
print which should be maintained as a record to 
demonstrate the review. 

• If data printouts, such as chromatograms or GC/MS 
data processing, are included in the data report, 
review is not required for the data printout. 

• If computer output is used directly as the data 

HAN:PH-10(19) 
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report without further transcription, only the 
input requires review as discussed in Section 
10.2. 1. 

After checking of the data report is complete, it is given to the 

Operations Manager for final review. This step is not intended to 

verify the reported data. This review is intended to determine that the 

report meets project requirements. From the Operations Manager, the 

data report is given to the Laboratory Manager for approval to issue . 

10.3 VERIFICATION OF SOFTWARE 

If computer software is used to acquire, process, or report data, it is 

necessary to demonstrate that the software correctly performs its 

intended function. 

In general, software is verified by comparing its performance against 

known results. Verification may be done in several ways: 

• If the program has been prepared external to IT 
and is accepted by ITAS as an "industry 
standard," independent verification is not 
required. However, when the program is first 
used on an ITAS system, available example prob­
lems should be processed to demonstrate that the 
program is fully operational. Example proble~ 
must test the capabilities of the software. 
Industry standard programs are defined as those 
which are widely used throughout the profession 
and are brought into ITAS and used without 
modification. 

• For programs that are developed within ITAS, and 
externally prepared programs that are modified by 
ITAS, complete checking of performance is re­
quired. Checking is dependent upon the function 
of the software and could include: 

- For software that only performs numerical 
manipulation, sample sets of numbers for which 
the results are known should be processed and 
compared. In this case, known results are 

HAN :PH-10(20 ). 
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usually generated by performing hand calcula­
tions using the same equations and procedures 
as the software. Verification of the software 
must test all options of the program. Problems 
must test both the theory, or basis for compu­
tation, and the ability of the software to 
store and manage files. 

- Software that performs as part of instrument 
operation should be verified by processing 
reference materials through the instrument 
system. Processed instrument response should 
be compared against the standards used. 

Whenever a program is modified, reverification is necessary. If the 

software has had features added, previous test problems should be rerun 

to demonstrate their function has not been affected. New test problems 

should be processed as discussed above to verify added performance . If 

software revision changes the basic operation of the program, complete 

reverification of the program is required. 

Software should be reverified on a semiannual basis. The test problems 

used to provide initial verification shall be reprocessed and the 

results compared to demonstrate that performance of the software is 

unchanged. If software performance has changed, the effect of the 

change upon intended function and usage since last verification shall be 

assessed. "Effect" must be determined on a case-by-case basis for the 

scope and impact of incorrectly reported results. If necessary, the 

data shall be reprocessed and recipients of affected data reports 

notified. 

Software verification shall be documented by the individual performing 

the work, signing and dating in ink the computer output, and supporting 

calculations. If test problems are used, the input shall be marked with 

check marks to indicate correct usage and the output checked to indicate 

acceptable comparison. If reference materials are used as the basis for 

HAN:PH-10(21) 
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verifying instrumental related software, the "true" values or certifi­

cates for the materials shall be included with the output to demonstrate 

performance. 

All software verifications, whether for initial or subsequent revalida­

tion, shall be maintained in the laboratory operations -records manage­

ment system as discussed in Section 12.0. A separate file shall be 

maintained for each program. The file shall include the basis for the 

verification, such as the test problems or hand calculations, results of 

the software performance, and the results of subsequent reverifications. 

MAN:PM-10(22) 
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TABLE 10. lfdllSTOAICAl PRECISION AND ACCURACY OATAIWATEA 1 El LE~EL Ill AMAL)'.]ICAL IECt:fMIOUES • METHODS QDJEB rnAN CU! MS t.£1HOOS nt;r .. 
Ona ANALYTES M:m:x> ~Tnf PRECISOf ACCUMCY ~ti: OZz (Tl:CHNOUE) fWQ; 2'1 BSP % BIAS §0~ ~~ o .... IE::lZDE 824 II u~ II 0 QCilO (GCIMSt 480 ug/1 21 -II z-<~ 

8240 5-loo ug/1 21 12 (OCIMSt 

lmf..mW,Cff1x£IHANE 624 I ug/1 21 -•·· (OC/MSt 480 ug/1 II -1.7 

501.1 o.o ug,1 H 0 (PURGE & TR.i\P OC ) 550 u~ 34 -3.1 BASE SYSTEM 
------------- 501.2 I .I ug/1 

" 33 !EXTRACTION OC ) 170 ug/1 23 -It 

BOOtrU<m 824 0 Ug/1 32 -23 (OC/MSt 400 Ug/1 30 10 

501, 1 • 4.1 ug/1 44 -27 (PURGE & TRAP OC ) 550 ug/1 41 7.1 
501.2 I Ug/1 14 -23 

lif w~ (EXTRACTION OC) 
170 ug/1 II 1.0 r+<nl;j ,,,,..,.rt 

•• en ..,.. 
N ..,.oi VI '1lj O :l ,, ::, 
0 CJ' .... ~i:z:o 0 • 
W • 0 
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TADlE 10. lA:HISTOnlCAl PRECISION A,.J ACCURACY DATIVWJ\TER 1 

(conllnuedt 

El LEVEL Ill AHALYJICAL TECHNKlUES • MElliQOS QilfEB IlfAN CLP RAS METHODS 

ANAlYTES J.ETl-kX) ~,~ PREC'50N ACCUfWICY n.ia 
UEQJNQJEI FWP; %RSQ Y• BIAS 

On 
~::i: 

M:n-M_ENE m._rna: 824 7.2 ugll 71 -17 OZz 
(OC/MS) 4110 ugll 52 ~s §0>-t-<~ o .... Q(il0 

100.B::E 824 I 3.5 uglt " ts 
z-<~ 

(OCIMS) 800 ugll 31 -14 

8240 25 ug/1 " -10 
(OC/MS) 75 ugtl 

TRD-1_~ 824 5.4 ugtl 41 44 
(OCIMSI 380 ugtl 31 -2.3 

8240 25 ug/1 24 5 
(OCIMS) 75 ug/1 

LEAD 200.7 42 ug,1 34 31 li'l&>~ (ICPI 47.7 ugll I 4.4 II~~~~ 
•• UI .... 

239. I 12 uglt 5.t t7 ~.., ~ g i 
II :, 

(Fl.AME Al\) 105 uglt 1.7 -1.t 0 O" ... ...,a=i:o 
O • 

W • 0 

230.2 to ug,1 53 -•22 
N~ I-' 

.... 
(FURNACE Ml 234 ug,1 It -3, I .. 

.... 
'° O> 
O> 

1. Source: Drafl Compendium or lnformallon and P1rform1nc1 D111 on Aoullntly U11d M111ur1m1n1 Mllhod1 (RUMMJ , Pftol Phnse, 
RTVJ0ll7/03, prepared for EPA ouantv At1uranc1 M1nag1m1n1 81111, January IHI, Thia document ahould be 
consulled for more lnlorm11lon on lndlvldual 1n1lyt11, 

----------
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TABLE 10. 18: IIISTORICAL PR£C1S100 MD ACCUAACY MT.\MATER 

LEVEL 111 NW.YTICAL TEOINIQJES - Sff-846 Hf:ltfOOS 

Method 
Number He thod Name 

0310 Polynuclear Aromallc 
Hydrocarbons (IIPLC) 

(Capillary) 
lOORGN-llCS: Hetals (ICJ\P) 

Hetals (n.ME) 7000 Serles 
7000 Serles Hetals (fl.ME LESS,'UF) 
7470 Hetals (fiERCURY)" 
9010 Cyanides 
9030 Sulfides 

a. For water only 
b. NA Not Available 

Data 
Source 

Sff 845 

EPA 200.7 
EPA 200 
£PA 200 
EPA 245.2 
EPA 335.2 
£PA 376.1 

IWlge of 
Recovery C \) 

78 - us 

NA 

"" NA 

87 - 125 
85 - 102 
NA 

Prechlon 
(\) 

7.l - 12.9 

l - 21. 9 ( RSD) 

NA 

NA 

o., - 4.0 

0.2 - 15.2 
NA 

tmL 
(rng/1) 

O.Ol - 2.l 

1.l - 75 Hg/1 
0.01 - 5 
0.001 - 0.2 Hg/1 
0~0002 
0.02 Hg/1 
1 Hg/1 

NCn'ES: Hethod Detection Lillllt (MDL) as listed on this table ls the 11\lnilll.n concentration of a substance 
that can be measured and reported with 99\ confidence that the value l1 above zero. 

Accuracy, presented as an average percent recovery, was determined fr011 replicate 110-25) analyses 
of water and wastewater samples fortified with known concentratlon1 of the analyte of Interest at 
or near the detection llmJt. In most cases thl1 wa1 1111 than 10 tlme1 the tmL. 

Precision data are used to measure the varlablllty of these repetitive analyse, reported as a 
single standard deviation or, as a percentage of the recovery mei1urement1. ror presentation 
purposes accuracy, preclslon and tmL lnforinatlon ls presented a• an average range of lndlvldual 
values for every analyte covered by the ptocedutt, . If specific lnfonnatlon on a particular 
compound ls required, the speclfle analytlcal method cited 1hould be consulted. 
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T>.BL£ 10. 1 C : lll-8'roRJCAL PRECIS ICtf Nm ACC\mACY MTMolAm 

LEVEL IV Nw.YrlCJ\L TEOINlCUES - CLP MS HETIKXlS 

NW.YT£S 

Semlvohtl lesd 
4-t1ethylpfienol 
H-Hltroso-dl-n-propylwne 
Hltrobenzent? 
Jsophorone 
2-Hltrophenol 
bls(2-chloroethoxy)irethane 
2,4-Dlchlorophenol 
1,2,4-Trlchlorobenzene 
Naphthalene 
4-Chloro-l-irethylphenol 
2,4,6-Trlchlorophenol 
2-Chloronapthalene 
Acenafthene 
2,·4-D nl trophenol 
2,4-Dlnltrotoluene 
2,6-Dlnltrotoluene 
4-Chloropht?nyl-phenylether 
Fluorene 
4,6-Dlnltro-2-methylphenol 
4-Brorrophenyl-phenylether 
llexachlorobenzene 
Pentachlorophenol 
Phennnthrene 
rluoranthene 
Denzo(b)fluoranthene 
Denzo(a)pyrene 

11:0MWE 

C.C;l\S C: 

"·"· 

PRECISICJf 
\ ASO 

ll 
31 
l2 
2) 
30 
34 
29 
30 
44 
26 
25 
24 
28 
24 
34 
25 
J4 
25 
JO 
J2 
36 
31 
21 
42 
J9 
42 

ACCUR/\CY 
\ Olas 

-)6 . 
• O. J 
-23 
-o 

-21 
-2 .6 

-20 
-47 
-JO 
-32 
-17 

• ] . 4 
-12 
-2) 
-ll 
-•10 
+12 
-24 
-ll 

--0 . 1 
-42 
-24 
- 20 
-15 
- 10 
- ?9 



T.MLE 10.10: IIISTORJCAL PIU:CISIOI Nm ACCUPACY MTA/SOILS8 

LEVEL IV N-11\LYTICAL TECMOOES - CLP MS HE11KX>S 

I\NI\LYTES TEOIJII~ 

Volatllesb Purge, Trap CC/11,S 
chlorof or11 
l, 2-Dlchloroethane 
Dlbrarochlorarothane 
Benzene 
Bronw:, form 
2-llexanone 
Toluene 
Chlorobenzene 

Serdvolatllesd GCft\S 
1,4-Dlchlorobenzene 
NI trobcmzene 
lsophorone 
1-Nl trophenol 

· 2, •-Dlchlorophenol 
1, 2, 4-T.rlchlorobenzene 
Penta Oilorophenol 
Pyrene 
2-Hethylnaphthalene 
bls-(2-EthylhexylJphthalate 
Phenol 
Acenaphthylene 
Dlethyphthalate 

Dloxtn' 
2,l,7,8-TCCt> 1-10 

. C N,A, 

C "·"· 

PIU:CISIQf 
\ RSD 

a.o 
U,1 
JS,O 
32,1 u., 
U,6 
U,8 
21,2 

27 
21 
24 
JS 
l1 
28 
17 
25 
26 
3l 
38 
26 
16 

15 

13 
n.i~ 

ACOIMCY 
ijn 

. 0~ 
\ Blas §0~ St! 

QGlO 
-0.1 ~-<~ 

• 11.1 · 
-12.0 
-10.3 
-12.1 
-45.5 
+ll. 7 
+ll.2 

-51 
-48 
-47 
-36 
-59 
-43 
-40 
-ts 
-• 2 
-2 

-27 
-27 
-20 lirw w~ 

c+ < ,, l;; 
1111 ..... c+ 

-11.S 
·• en ..,.. 

~'Wlogi ,. ::, 
0 cJ" I-' ~azo 0 • 
W • 0 

"' .:l I-' 

I-' .. 
I-' 

'° CX> 
CX> 



TABLE 10.2A: HISTORICAL PAECISIClf Nm ACCUMCY MTJVS()ILS 

LEVEL I F 1 ELD SCJ\£D-U t.'J TEOIH I WES 

IHSTRUHENI' I NSTRUHENl' INS'l1ttJHf.NT INSTI\UKENI' c 
H£1\SURD1ENI' (TEOINICIJE) MOO£ PRECISIClf b Acanw:Y 

N:SISTIVIT'i Olson 2390 T/1\ 0-1999 at 11rin911ettln9, 21 of ~11ured 
(Reslstlvlty ineter) mllllvolt1 0-5\ of full 1cal1 value 

TD\MIN D1 31 0-1000 2\ of full 1cal1 5\ at 20 llllllimosjh!ter 
CCMXJCTJ\NCE (conductlvlty) mtllllllho1/b!t1r 

TEMAIN D1 34-3 0-300 21 of .full 1cal1 51 at 20 alllllllhos~ter 
CCNOOC11\NCE ( conductl v l ty) m.llllmos/b!ter 

Hagnetlc Field DY\ - Otrll IV 18000-110000 0.02 ganma l 9anma at 50000 ganmas 
lntensi ty ( Hagnetocrete r) gumas at 2loC 

Subsurface SIR-8 
H/Ad H/Ad Lithology (Growld Penetratlng 1-81 dielectric 

<;l1anges l\adar) constant 

Subsurface 
H/Ad Litholoqy tG+-0 1225 0-2000 o.on 

Changes (Selsmoqraph) mt ll lsecond1 
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TN3LE 10. 28: HISTORICAL PRECISIOO AND ACCUAACY MTA/AIR1 

LEVEL. I rI ELD SCREElUt-Ki TEOIHlC(JESb 

IHSTRUHml' IHSTRUHDll' INSTIUJHENT INSTR~ 
Nw.YTES (TEOINIOOE) MOOE SENS1T1Vlflc HECISlaf 

Organics Century OVA-128 0.1 - 1000 pp1 O .1 PP' He thane N.A. d 

(Flame lonlzatlon) Hethane 

Organics HNu Pl-101 0.1 - 2000 pp1 0, l PP' Benzene ~ l\ of full 
(Photolonlzatlon) Benzene eflectlon 

Organics AID - 710 0.1 - 2000 pp1 0 .1 pp1 He thane d N.A. 
(Flame lonlzatlon) Hethant 

Organics PhotoVac N.A. 0,001 PPI' N,A. d 
(GC-Photolon- Benzene 
hatlon) 

a. Source: Hanufacturers' manuals unless otherwl1e cited. Hentlon of 1peclflc 110del1 
does not constitute an endorsement of these ln1trument1. 

b. It ls dlfflcult to dlfferentlate bebleen Level I and Level II techniques and 
Instrumentation. Several Instruments NY be used at both levels. 

c. Sensitivity and precision refer to Instrument 1peclflcatlon1. 

d. H.A. • Not Available. 

NHF-29 
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t-J 
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TABLE 10 . 2C: HISTORICAL PRECISION ANO ACCURACY OAT A/SOil 1 

LEVEL II EIELQ IECHNOOES 
ANALYIES IHSTRJPw'ENT FED A:Sll.TS ctP AESll. TS ACCUAAcvb llECHNkXJEl IN ppm Ix) IN ppm IY) % BIAS 

HHu 301 e.o 22.0 -12.1 (001:l.ECTRON e.o •. , -, .. CAPTURE) e.o 510,0 -te.l 0,0 3,t • H,7 u.o 3.0 • 333,3 14.o 3, ' • 351.1 14.0 23.5 -40.4 21.0 1.1 •151.3 35.0 1.1 354.5 41,0 2.' • t,152 48.0 11 .0 • 338.3 so.o 410,0 -H.1 es.o 23, I • 181,4 17.0 11.7 • 251.3 02.0 75.0 H.7 05,0 30.0 • 211.7 

" 11.3 -10.e 202 00.0 • 104,0 21, 370,0 -27.3 281 10,S • 255,3 1215 140,0 • 00.0 uo 1040,0 • 58.4 3054 t,300 -11.2. 

I . Source: COM Profecl mes. 

b. Source: Accuracy calculaled by assuming 1h11 CLP r11ulI1 on lht ume 11mplt1 were compl1I,r, 1ccu1111, % 8111 • 100 h J 
r 
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\C' 
0) 
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The format and content of a data report are dependent upon project needs, such 
as: whether or not explanatory text is required, client or contract 
requirements, and government agency reporting formats. The ITAS Quality 
Assurance Program does not specify a report format; however, the following are 
applicable to data presentation: 

• The final data presentation shall be checked in 
accordance with data verification requirements of 
Section 10.2.2 and approved by the Laboratory 
Manager. 

• Data are presented in a tabular format whenever 
possible. 

• Data are generally formatted as a Certificate of 
Analysis such as shown on Figure 11-1, or 
formatted as an IT Corporation memorandum if 
issued within IT. · Figure 11-2 is an example of a 
computer-generated report from the ITAS Sample 
Management System (SAM). 

• Each page of data is identified with the project 
number and name; date of issue; and, if appropri­
ate, client name. 

• Data presentation includes: 

- Sample identification number used by the ITAS 
laboratory and/or the sample identification 
provided to the laboratory, if different than 
identification used in the laboratory 

- Chemical parameters analyzed, reported values, 
units of measurement, and analytical method 
used for the types of analysis specified 

- Detection limit of the analytical procedure if 
less than the detection limit is reported 
(e.g., <DL (10) where 10 is the detection 
limit) 

- Data for a chemical parameter reported with 
consistent significant figures for all samples 
(See Guidance, ASTM E29-67(80) and Standard 
Methods 103) 

- Results of Quality Control samples analysis if 
appropriate (See Section 8.3, Quality Levels) 

HAN:PH-11(1) 
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Achieved accuracy, precision, and completeness 
of data if appropriate 

- Footnotes referenced to specific data if 
required to explain reported values. 

• Data should be released from the laboratory only 
by the Laboratory Manager or Operations Manager. 

If explanatory text is not issued with the analytical results, i t is 

recomnended that: 

• A letter of transmittal be included for external 
clients 

• A memorandum be included for work performed 
within IT. 

As necessary, the letter of transmittal/memorandum should include: 

• Person(s) receiving the data 

• Person transmitting the data 

• Document if the chain of custody was not provided 
or correct, if any samples were damaged in ship­
ment, if sample containers were inappropriate for 
analysis, or if volume provided was inadequate 
for proper analysis 

B~ief discussion of samples analyzed and the 
analytical program 

• Discussion of any apparent data anomalies 

• Discussion of any analytical difficulties. 

Any analytical results verbally communicated are considered preliminary 

until data are presented in hard copy, with a formal letter of 

transmittal or memo accompanying the results. 

114AN : PH- 11 ( 2) · 
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327 M1tbrw Str11t 
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LABORATORY WORK ORDER I 87-06-157 
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COMPANY 
FACILITY 

TEST 

SAMPLE 

1, 1, -dlchloro-
ethane 

1, 1,-dichloro-
eth.,lene 

1,2,-dlchloro-
•than• 

B•n1•n• 

Eth'll Ben1en• 

Tetrachloro-
ethvlene 

1, 1, 1-Tr I-
chloroethane 

Trtchloroeth-
'Ilene 

Tolu•n• 

Total X'll•n• 

, 
7 

IT Santa Clat'a 

lcFOOO8H.PRN 
06/26/87 

ANALYTICAL RESULTS 

0!661 VINIQH 
12Qt:I 

S7-06-157-0jZ 

nd • 0.2 

nd I 0. l 

nd @ 0.2 

nd I 0.2 

nd (! 0. 2 

nd (! 0.2 

nd I 0.2 

nd (! 0.2 

nd I 0.2 

nd I t. 0 

12!46i IIt1z, 

sz-04-1:,z-03 

nd • 0., . 

nd I 0.2 

nd I 0. S 

nd • o., 

nd I 0., 

nd I 0.S 

nd • o., 

nd I 0., 

nd • o., 

nd • 1., 

Page 2 WORK ID _____________ _ 

LABORATORY WORK ORDER I sz-04-1,z 
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The ITAS Quality Assurance Program has been developed to provide analytical 

results of known quality. To demonstrate that quality has been achieved, each 

ITAS laboratory maintains a records management system that includes documents 

which demonstrate the analytical performance of the laboratory. 

Laboratory records are maintained in two broad categories: 

• Documents which are specific to a project or a 
group of samples within an ongoing-project, such 
as chain of custody and raw analytical data. 

• Documents which demonstrate overall laboratory 
operation, such as instrument log books and 
control charts. These records will directly 
affect the data for a specific project, but in 
general their applicability is not limited to one 
project. 

Following is a description of the records system used as the model 

within ITAS ·La~oratories. If it is necessary for a specific laboratory 

to deviate from this system, the laboratory shall maintain a description 

of their system as a -Laboratory-Specific Attachment to the Quality 

Assurance Manual. Also, ITAS recognizes that specific regulatory or 

contractual demands may require deviation from the system described 

herein. In these instances, records shall be maintained as externally 

required. 

The criteria for an acceptable records management system are that the 

data must be secure, retrievable, and complete. All laboratory records 

from time of sample receipt through reporting and disposal must be 

available and stored in a manner that safeguards their integrity from 

tampering or physical damage and loss. Any documentation that bears on 

the reported results must be available if requested by the client or an 

authorized regulatory agency or court. This includes operational and 

project-specific data. Data may be stored in "real-time" as it is 
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produced, or filed in a manner to allow prompt retrieval and assembly 

into a complete project file as described in the following section. 

Laboratory-Specific Attachments to this Quality Assurance Manual must 

describe therein (or by reference to SOPs provide the details) how the 

complete set of documentation is compiled, including the flow of data 

forms, locations, responsibilities, and checks on the records management 

system implemented. 

12.1 PROJECT RECORDS 

Separate record packages are maintained for each project or are 

retrievable so that packages can be assembled properly. Filing of 

records for a specific project shall be by the unique project 

identification number assigned by the laboratory· for that project. 

Within a project file, categories of information are filed separately. 

Table 12.1 presents the categories used within a project file. It is 

not expected that all categories will be applicable for every project. 

However, in all project files, specific information will be filed in 

accordance with the category designation provided. Following is a brief 

discussion of each category: 

ProJect Index 

Each project file shall have an index that lists each record unit within 

the project file. 

Figure 12-1 presents an example of a project index page. An individual 

index file page should be used for each category applicable to a 

project. Within a specific category, individual files should be given a 

unique file number and be listed on the file index page. For example, 

if a testing program involves distinct groups of samples over a period 

of time, file number B1 should contain the chain of custody from the 

first group, B2 the chain of custody for the second group, etc. A brief 

description or the file contents should be made. Such as for the chain 
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of custody records for a group of samples, the description could be the 

dates the samples were collected. 

A - Correspondence 
All correspondence pertinent to the analytical program shall be 

maintained. This includes letters to and from clients and internal 

memorandums. Correspondence should be filed chronologically. Data 

reports and analysis requests are maintained in separate categories. 

The correspondence file should be updated as necessary. Each item of 

correspondence should not be entered in the project index. Rather, the 

index should list blocks of dates, such as for file Al, the description 

could be July 30, 1982 to January 10, 1983; for file A2, the description 

could be January 11, 1983 to September 17, 1983, etc. 

B - Chain of Custody 

Chain of custody records shall be maintained by the laboratory. The 

chain of custody forms should be filed for groups of samples as received 

and should be placed in the project file imnediately after they are 

signed by the Quality Control Coordinator. When the samples are 

disposed of, this entry shall be made on the appropriate chain of 

custody form. Chain of custody records for samples sent to other 

laboratories must be maintained so the custody chain is unbroken. 

C - Field Records 
All field records supplied by field personnel pertinent to the analyti­

cal program shall be maintained. This could include the results of 

field tests or logs of sample collection. It is the responsibility of 

field personnel to provide records to the laboratory. 

D - Request for Analysis 

Analysis requests provided by field personnel are maintained in this 

file. Also, any changes or additions to the analytical program should 

be documented in this file. 

MAN:PM-12(3) 
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In general, calibration records are maintained with laboratory operation 

records. However, if an analytical program requires calibration which 

is performed solely for a project, the records shall be maintained in 

this file. If calibration is performed as an integral part of the 

analytical process; the calibration records should be maintained with 

the analytical data. 

F - Analytical Data 

Analytical-data -files should be complete for a group of samples in 

accordance with the needs of the project. The file should contain raw 

analytical data, processing of the data and/or data reduction, and data 

validation. It should be possible to use a data file to completely 

demonstrate that the data have been adequately obtained, processed, and 

reviewed. It is recommended that data be filed in accordance with the 

type of analysis performed. Suggested subcategories for data are 

presented in Table 12.1. 

G - Quality Control Samples 

If Quality Control samples, such as field blanks, are processed for a 

specific project, the data shall be maintained with the project file. 

The results of Quality Control samples processed on a general basis are 

included in the laboratory operations files. Statistical evaluation of 

Quality Control sample data for a project shall also be maintained in 
this file. 

If Quality Control samples are processed as an integral part of a group 

of samples such that the data cannot be readily separated, the Quality 

Control sample data can be stored with the analytical data. 

H - Data Reports 

Complete copies of all reports issued by the laboratory shall be kept in 

the project file. With the reports shall be the review copy checked to 
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verify the data . If the report provides copies of data packages which 

are stored in Category F - Analytical Data, a memorandum should be 

attached to the report copy stating which specific files were 

included. 

I - Project-Specific Requirements 

If a project requires analytical procedures other than these adopted in 

the ITAS Quality Assurance Program, the requirements shall be included 

in this file. Specific requirements may be due to government 

regulation, specific contracts, or project need. Changes from stated 

practice can be, for example, frequency of QC sample analysis, test 

method, statistical data evaluation, and reporting format . 

J - Nonconformances 

Nonconformances and subsequent corrective actions which are specific to 

a project are included in this file. The record should be in the form 

of a memorandum (or copy of other records discussed in this manual) with 

the nonconformance stated, how it was corrected, and the approval for 

the correction. A separate file for each incidence is not required, the 

file should be maintained chronologically. A copy should be printed for 

the master nonconformance record (Section 12.2) . 

K - QA Plans 

If specific Quality Assurance Plans, and revisions, are prepared for a 

project, they shall be stored in this file. 

L - Miscellaneous 

The miscellaneous file includes all records not applicable to the pre­

vious categories. Each distinct record(s) in this file should be 

entered in the project index. 

H - Method Description 

A written statement identifying the method(s) used for the project 

sample analyses, including the reference to approved methods and any 

approved modifications to the methods . 
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If it is necessary to adopt a new analytical procedure, a procedure 

different than conventionally used, or alter an existing procedure , the 

method used for the project must be documented. If the analytical 

procedure is developed by an ITAS laboratory as part of the analytical 

program, the procedure shall be documented and included. If an existing 

procedure is altered, the Analyst or Group Leader shall prepare a 

memorandum to the project file stating what the changes were and . the 

Justification for change. 

N - Work Order Records 

Internal tracking documents used by the laboratory (e.g., computer­

generated daily status reports, etc.) must be included as part of the 

traceability of the project samples through the laboratory. If a 

duplicate manual log is maintained, traceability of the systems is 

required to show the same information is contained and accessible in 

both . 

0 - Subcontractor Records 

Correspondence and reports and raw data (samples, calibration, and QC} 

must be received from the subcontractor following analysis reporting. 

Arrangements to retrieve these data are required in the ITAS analytical 

subcontracting policy, and must be followed to achieve complete project 

files . 

12.2 GENERAL LABORATORY OPERATIONS RECORDS 

General laboratory records document overall laboratory performance and 

operation. These records are filed separately from project records and 

will be maintained so they can be referenced to project records if 

necessary. Examples of general records pertinent to project records are 

instrument log books and ·computer software verifications. 
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• Reference documents for laboratory operations. 

Records which demonstrate laboratory performance shall be filed in 

categories in a manner similar to project files. Reference documents 

are not indexed and their usage is not controlled. 

Table 12.2 recommends the laboratory performance records to be main­

tained and the category system for their maintenance. Also shown in 

this table is the manner in which the files can be correlated to project 

files, if required. Indexing of files should be as described in Section 

12. 1. 

Many of the laboratory operations records are in daily use, such as the 

Master Sample Log Book, instrument calibration logs, and control 

charts. It is not intended that the records be stored daily while they 

are in use. However, when individual log books, etc., are filled, they 

shall be placed in the files. For a book that is in use, it should be 

designated by a file index code and entered into the index. For 

example, considering the Master Sample Log books, the book for the 

period August 30, 1983 to April 4, 1984 is designated Al. Because it is 
complete, it is stored. Book A2 starts on April 5, 1984 and is still in 

use; therefore, the index would list A2, April 5, 1984 to___ The 

completion date would be entered when book A3 is started. 

Following is a brief discussion of the categories: 

Index File 

The index should be maintained as discussed in Section 12.1. 
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The master sample log books chronologically record all samples enter i ng 

the laboratory, independent of project designation. 

B - Instrument Calibration Logs 

All calibration performed independent of a specific project shall be 

recorded by instrument . A separate file should be maintained for each 

instrument subject to calibration. 

C - Instrument Maintenance Logs 

Separate maintenance files should be kept for each instrument incorpo­

rated in the preventive maintenance program. The file shall include 

records of maintenance performed in-house or by outside groups. Service 

contracts should be included in the file for the applicable instrument. 

D - Computer Software Verification 

Copies of the data used to verify performance of software shall be main­

tained. For software that is periodically reverified with standard 

problems, the results of the performance shall be maintained. A 

separate file for each software package shall be indexed . 

E - Performance Evaluation Records 

Laboratory participation in Performance Evaluation Programs shall be 

documented in this category. If performance standards are analyzed as 

part of the overall Quality Control sample program, the results should 

be included in Category G. 

F - Certification Program Records 

If the laboratory participates in Certification programs, such as the 

AIHA program, the results shall be maintained in this category. Records 

should include all correspondence, analytical data, agency results, and 

certificates of performance. 
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This file should include the results of all QC samples inserted into the 

sample stream by the QC Coordinator . It is reconunended that the f i les 

be maintained chronologically for each parameter included i n the QC 

program. 

H - Control Charts 

Control charts should be f i led chronologically for each parameter 

monitored . 

I - Purchased Material Certifi cates 

All information which verifies that purchased materials meet the re­

quirements of the laboratory should be maintained. Certification may be 

supplied by a vendor or from in-house verification analysis. Separate 

files should be kept for chemicals, gases, water, glassware, etc . 

J - QC Coordinator Reports 

This file includes the monthly reports prepared by the QC Coordinator . 

Required signatures must be included. The file should be maintained 

chronologically. 

Table 12.3 lists reference documents which should be available within 

the laboratory. These documents need not be included in the laboratory 

record system and may be kept where used. Reference documents shall be 

revised and updated as necessary to maintain them as "currently 

applicable documents." 

K - Audit Records 

Formal audit reports of internal system and performance audits are to be 

filed in this category, by date and topic (items audited). Where the 

audit is project-specific, it should be cross-referenced to the project 

audited (see Project Records Filing Category I). If the audit was 

performed by an external agent, a copy of the audit report should be 
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included in this category; if the audit was project-specifi c, it should 

be filed in the Project Records Filing Category I by date and project 

number and/or client. 

L - Personnel Files 

Training files of individuals are to be maintained current in this 

filing category. Records of SOP training received, proficiency tests 

passed, external training obtained, etc. are documented in this category 

chronologically by individual and by topic. 

H - SOPs 

A listing of the current laboratory Standard Operating Procedures (SOP) 

is maintained as an index, together with a complete collection of 

approved SOPs, their issue dates, and individuals authorized to perform 

the SOPs (see category Labove); if SOP manuals are issued, the 

distribution records are maintained therein, by number and topic. 

N - Methods 

Those methods used by the laboratory are summarized, indexed, and 

compiled to provide a complete reference collection of the analytical 

procedures used. Method references are listed by reference method name 

and number and source, within the laboratory groups or classes of 

instruments tested (GC, GC/HS, AA, ICP, Wet Chemistry, etc.). 

0 - Subcontractor Records 

Data received from subcontractors from analysis of audit (PE) samples, 

routine QC samples, blind samples submitted to them, and other 

information establishing the laboratory's performance levels are 

maintained in this category by subcontractor and project number. 
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As described in Sect ion 12.1, a copy of project-specific (and other) 

nonconformances and corrective actions is to be supplied to the Quality 

Control Coordinator. This Master Record will be periodically examined 

and reports issued describing systematic trends which in turn require 

investigation and correction by responsible Group Leaders, the Techn i cal 

Director, the Operations Manager, or the Laboratory Manager . Group 

Leaders are encouraged to maintain Group Records to perform such 

evaluations regularly . 

12.3 RECORD CONTROL 

The Laboratory Manager shall designate an individual respons i bl e for the 

records management system. This person shall: 

• Initiate new project files including the project 
index 

• Add new records to existing files, initiate new 
files within a category, and update the index · 

• Assist laboratory personnel in withdrawing and 
returning records. 

To maintain control of records within the laboratory, a master sign-out 

sheet should be maintained. The sign-out sheet should indicate: 

• Project from which file is borrowed 
• File designation, such as E13, etc. 
• Date and person borrowing record 
• Date returned to the record system . 

12.4 RECORD RETENTION 

ITAS will maintain records associated with specific projects for the 

following time periods after completion of the project: 

• Analysis performed as part of site mitigation 
activities - 10 years 
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• Records associated with facilities governed by 
the Resource Conservation and Recovery Act (RCRA) 
- 5 years after closure, if the analysis was 
performed prior to closure or for the 30-year 
monitoring period following closure, if the 
analysis was performed for the purpose of closure 
monitoring 

• Conventional analysis - 7 years. 

ff necessary, pertinent supplemental records in the laboratory 

operations record system will be added to the affected project file . 

If a specific contractual requirement, project demand, or government 

regulation requires that records be maintained for a longer period of 

time, project files will be kept as required. For projects that must be 

kept beyond the periods stated above, the project index shall be marked 

to indicate the required retention period. 

Prior to scheduled record destruction, records shall be reviewed to 

determine if the holding period should be extended. 

12 .5 SAMPLE STORAGE 

Analytical samples will be routinely stored (regardless of reason for 

analysis) by an ITAS laboratory, after submittal of a data report, for 

six weeks prior to disposal or return to client. 

Samples will be stored for different periods if specified by project or 

contractual requirements. 
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Table 12.1 
EXAMPLE PROJECT RECORDS 

FILING CATEGORIES 

RECORD DESCRIPTION 

Project Index 

Correspondence 

Chain of Custody 

Field Records 

Request for Analysis 

Calibration Records 

Analytical Data 

- GC Data 

- GC/HS Data 

- Metals 

- General Chemistry 

- Soils Chemistry 

- Other 

QC Samples 

Data Reports 

Project-Specific Requirements 

Nonconformances 

QA Plans 

Miscellaneous 

·Methods Descriptions 

Work Order Records 

Subcontractor Records 
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EXAMPLE LABORATORY PERFORMANCE RECORDS 
FILING CATEGORIES 

CATEGORY 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

H 

N 

0 

p 
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RECORD DESCRIPTION 

Index File 

Master Sample Log Books 

Instrument Calibration Logs 

Instrument Maintenance Logs 

. Computer Software Verification 

Performance Evaluation Records 

Certification Program Records 

QC Sample Analysis 

Control Charts 

Purchased Material Certificates 

QC Coordinator Reports 

Audit Records 

Personnel Files 

SOPs 

Methods 

Subcontractor Records 

Hatter Nonconformance Record 

CORRELATION TO 
PROJECT FILES 

By date of arrival and 
sample number 

By date, instrument 
serial number, and 
analyst 

By date and instrument 
serial number 

By date and software 
designation 

By date and sample 
designation 

By name of program, 
date, and sample 
designation 

By date and sample 
number 

By chemical parameter, 
date, and sample 
number 

By date and parameter 

By date 

By date and topic 

By individual, 
chronologically 

By numbered topic 

By method and group 

By subcontractor and 
project 

By group, chronologically 
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• QA Manual/Laboratory-Specific Attachments 

• Manuals of Practice 

:-1AN:PM-12-t(15) . 



,I 

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

PROJECT INDEX 

PROJECT NUMBER _______ _ 
PROJECT NAME ________ _ 

ITAS QAH 
Section No. 12.0 
Revision No. 1 
Date: February 1, 1988 
Page 16 or 16 

FILE CATEGORY _______________ _ 

FILE 
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13.0 NONCONFORHANCES AND CORRECTIVE ACTION 

A deficiency is an unauthorized deviation from documented procedures, 

practices, or standards, or a defect in an item, that could lead · to 

degradation of quality. 

A nonconformance is a deficiency in characterization documentation, or 

procedure sufficient to render the quality of an item unacceptable or 

indeterminate or any event which is beyond the limits documented and 

established for laboratory operation. Non-conformances may be caused by non­

Laboratory operations (e.g., field collection paperwork not complete) and be 

identified at the Laboratory. 

Nonconformances may include (but are not limited to) the following: 

• Failure of an instrument to work properly 

• Sample receiving documentation not correct 

• Sample condition on receipt not acceptable 

• Sample holding time exceeded 

• Sample storage conditions outside criteria 

Incorrect sample preparation/analysis procedures used 

• QC sample data (blank, spike, duplicate, surrogates, etc.) outside 
limits 

• Calibration requirements not met 

• Data recording errors, transcription errors, or failure to document 

• Data validation errors 

• 

• 

A recovery or RPD result that is out of control (e.g., more than 
three standard deviations from the weighted mean for that month) 

Relative standard deviation for response factors greater than 
accepted limits 
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• Any situation or result which might affect the quality of data. 

A nonconformance memorandum is formal documentation of a nonconformance that 

includes a description of the problem, the corrective action taken, the 

individual recognizing the problem and the date discovered, the sample 

analyses affected (if any) and the initials of appropriate reviewers and the 

Quality Control Coordinator (QCC) (see examples in Figure 13-1 through 13-3) . 

A corrective action is an appropriate measure applied to correct a deficiency 

and minimize the possibility of recurr~nce. 

Corrective action will include, but not necessarily be limited to: 

• Recalibration of instruments, using freshly prepared calibration 
standards 

• Reanalysis of samples 

• Replacement of lots of solvent or other reagents that- give 
unacceptable blank values 

• Additional training of laboratory personnel in correct implementation 
of sample preparation and analytical methods 

• Reassignment of pe~scnnel, if necessary, to improve the overlap 
between operator skills and method requirements 

• Conanunication with the clients to determine the appropriate action 
(e.g., insufficient sample remaining for reanalysis}. 

13.1 RESPONSIBILITIES 

All employees of the Laboratory staff are responsible for reporting non­

conformance they observe/identify. 

Employees identifying problems that might affect quality are responsible for 

reporting them to the appropriate supervisor and signing nonconformance memos . 
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Each laboratory group leader is responsible for documenting and correcting 

problems that might affect quality in accordance with the requirements of this 

procedure. The supervisor is responsible for preparing and signing 

nonconformance memos, issuing nonconforming item tags, stopping work in the 

event of out-of-control situations, and notifying the QCC of nonconforming 

items. With the cognizant QCC, the supervisor is responsible for determining 

whether reported problems are nonconformances, concurring with proposed 

corrective action, and notifying the QCC that corrective action has been 

completed. 

- - - - -·-· --·-- --·------ ----- --- -- --- ---- -- -

The QCC is responsible for reviewing nonconformance memos, recommending or 

approving proposed corrective actions, maintaining an up-to-date 

nonconformance log, verifying that corrective action has been completed, 

releasing nonconforming item tags, distributing and filing nonconformance 

memos, and assisting in resolving disagreements. With the lab management and 

group leaders, the QCC also is responsible for determining whether reported 

problems are nonconformances, whether operations need to be stopped, and 

establishing schedules for completion of corrective action. The QCC is 

responsible for assisting in resolving disagreements and quality problems, and 

performing audits of all affected organizations for compliance with the 

requirements of this procedure. 

13.2 GENERAL PROCEDURE 

The corrective action process is considered internal when the deficiency is 
identified by a laboratory employee, whether that employee works in the 

responsible group or is independent of it {the OCC, for example). External 

corrective action results when a deficiency is identified by an external 

organization, particularly through quality assurance functions such as audits. 

13.3 INTERNAL NONCONFORMANCE CORRECTIVE ACTION PROCEDURE 

Any laboratory employee noticing a deficiency suspected of being a 

nonconformance shall report the deficiency to the responsible supervisor and 

to the OCC on a nonconformance memo form. 
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If the QCC and the responsible supervisor determine that quality is affected , 

the deficiency becomes a nonconformance and the remainder of this procedure 

shall be implemented. 

If the nonconformance is hardware/equipment related, the item shall be labeled 

with a nonconforming item tag (Figure 13-4) and segregated if possible so that 

it is not used until corrective action has been taken. Either the responsible 

supervisor or the QCC may issue a nonconforming item tag. 

If analytical data (chromatograms, spectra, calculation sheets, etc.) that 

have not been completely processed or reported to other organizations are 

determined to be in error because of equipment malfunction, defective 

material, failure to follow procedures, anomalies in the data, process errors , 

quality control sample failure, or other errors, and the non-conforming data 

are to be maintained for historical purposes, a nonconformance memo shall be 

initiated describing the error, listing and attached to the affected data 

sheets. After confirmation of the problem as a nonconformance by the 

responsible supervisor and/or the QCC, each page of affected data is lined 

through, marked as rejected data, initialed and dated to prevent subsequent 

use in processing. A copy of the completed nonconformance memo is filed with 

the rejected data in the appropriate analytical data category of the project 

file. If there is justification for disposition of rejected data (the 

responsible supervisor and/or the QCC shall mak~ this decision), a record of 

rejected data disposal and brief explanation shall be documented in the 

analytical run log. 

Examples of corrective actions are the modification of nonconforming 

procedures, repair or replacement of deficient equipment, training or 

replacement of unqualified personnel, and reanalysis of any affected samples . 
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The Quality Control Coordinator shall maintain a log of nonconformances that 

includes a description of the problem and corrective action, and lists the 
.. 

responsible manager, the affected projects and sample numbers, and initial and 

closeout dates. 

Once the corrective action has been taken, the QCC shall verify, through a 

special surveillance or audit, that the problem has been corrected. The QCC 

shall document that the corrective action has been completed satisfactorily 

(closed out) by signing the nonconformance memo and making an entry in the 

nonconformance log (Flgure .13-5) -for filing in the Master Nonconformance 

Record. The QCC can then remove the nonconforming item tag from out-of­

service equipment. 

The QCC shall file a copy of all records pertaining to the nonconformance with 

the nonconforming item records (i.e., specific project files or procurement 

files). The nonconfonnance log maintained by the QCC shall contain a 

reference to the file location. 

13.4 EXTERNAL NONCONFORHANCE CORRECTIVE ACTION PROCEDURE 

Reports of quality assurance functions by external organizations and reports 

of compulsory proficiency tests are considered to be externally generated. 

External reports should be sent to the affected group supervisors and the OCC . 

If the report identifies deficiencies that require corrective action, the QCC 

shall generate a nonconformance memo describing the particular deficiency and 

make an entry in the nonconformance log . The QCC shall verify that action is 

taken and that a response or notification of unavoidable delay is generated in 

time to meet the due date to the client. 

The QCC shall verify that the problem has been corrected. With the 

responsible supervisor, the QCC shall prepare a formal written response to the 

external organization, if required. The Laboratory Manager shall transmit the 

HAN:PH-13(5) 
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response to the external organization, with copies to other cognizant 

managers, as deemed necessary. 

Upon notification by the external organization of acceptance of the corrective 

action, the QCC shall notify the responsible supervisor, the Laboratory 

Manager, and other cognizant managers. If corrective action is not 

acceptable, the QCC shall start the process over until the problem is 

satisfactorily resolved, at which time the nonconformance closeout is 

documented and dated in the nonconformance log. 

The QCC will file the records pertaining to the nonconformance with the 

external audit documents and reference the file location in the nonconformance 

log. 

Nonconformances and required correc~ive action can also result from the 

ongoing laboratory review of the QCC and audits performed by the ITAS Quality 

Assurance/Control Director. These activities are discussed in Section 14.0 . 

Written laboratory nonconformances shall be reported monthly to the ITAS 

Quality Assurance/Control Director by the Quality Control Coordinator. 

Corrective actions for nonconformances that are detected after data have been 

reported must also be reported to the Director. Figure 13-1 through 13-3 are 

example forms used to document nonconformance and corrective actions taken. 

The form is filed in the associated project file(s) and in the QCC's master 
nonconformance record. 
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SAMPLE RECEIVING DATE 

SAMPLE NO. (s) 

NONCONFORHANCE: 
( 1) 
(2) 
(3) 
(4) 

(5) 
(6) 
(7) 

(8) 
(9) 

(10) 
( 11) 

(12) 

[Check applicable item(s)]: 

LIHS CODE 
FILED BY 

Not enough ample sent for proper analysis. 
Sample bottle received broken and/or cap not intact. 
Paperwork went to one lab; sample sent to another . 
Samples received without proper refrigeration, when it has been deemed 
necessary. 
Illegible sample numbers or label missing from bottle. 
Numbers on sample not the same as numbers on paperwork. 
Incomplete instructions received with sample(s), i . e., no Request for 
Analysis, no Chain-of-Custody, incomplete billing instructions, no due 
dates, etc. 
Samples received in improper container. 
Physical characteristics different than those on sampling sheets, i.e., 
two phases. 
Rush samples put on hold because of incomplete paperwork. 
Standard operating procedure not adhered to (specify) ________ _ 

Other (specify) ________________________ _ 

CORRECTIVE ACTION TAKEN: [Check applicable item(s)]: 
(1) Sample processed "as is." 
(2) Resampling requested. 
(3) Sample "on hold" until further notice. 
(4) Other (specify) _______________________ _ 

ROUTING 

Title 
Coding Specialist 
QC Coordinator 
Lab Supervisor 

HAN:PH-13-fig(7) 
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LIMS CODE 
FILED BY 

SAMPLE NO . (s) 

[Check applicable item(s)]: NONCONFORHANCE: 
( 1) Method development or modification, to include any extraction or cl eanup 

sequence not currently used on a regular basis in the extractions lab. 
{Requires QA approval.) PLEASE SPECIFY _____________ _ 

(2) Sample matrix not as described on paperwork, i .e., supposed to be organic 
but is actually aqueous, nonhomogenous, etc. PLEASE SPECIFY - -----

(3) Reprep caused by: 
{a) Error in spiking or surrogating 
(b) Lost extract 
(c) Lost sample 
(d) Contamination 
(e) Low recovery 
( f) Other 

(4) Standard operating procedure not adhered 

(5) Other {PLEASE SPECIFY) 

CORRECTIVE ACTION TAKEN: [Check applicable item{s)]: 
(1) Error corrected by analyst. 

to {SPECIFY) 

(2) Situation noted on sample tracking sheet and appropriate lab personne l 
notified. 

(3) Sample processed "as is." 
(4) Reextraction or resampling requested/performed. 
(5) Sample put "on hold" until further notice. 
(6) Client infoMned verbally. 
(7) Client informed by memo/letter. 
(8) Other (specify) 

ROUTING 

Title 
Analyst 
Group Supervisor 
QC Coordinator 
Lab Manager 
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LIHS CODE 
FILED BY 

SAMPLE NO . . ( s) 

[Check applicable item(s)]: 
Data missing. 
Data improperly filled out. 
Analysis incomplete or not meeting client request . 
Daily tune nonconformance. 
Initial calibration nonconformance. 
Continuing calibration nonconfonnance . 
Method blank nonconformance. 
Sample nonconformance. 
Additional QC nonconformance. 

NONCONFORHANCE: 
( 1 ) 
(2) 
(3) 
<'0 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) Other (specify) ________________________ _ 

Explanation of Above (if needed): 

CORRECTIVE ACTION TAKEN: [Check applicable item(s)]: 
(1) Project returned to analyst(s) for rework 
(2) Reanalysis requested 
(3) Reprep and reanalysis requested 
( 4) Data accepted "as is" 
(5) Client informed verbally 
(6) Client informed by memo/letter 
(7) Project "on hold" until further notice 
(8) Other (specify) 

ROUTING 

Title 
Analyst 
Lab Supervisor 
QC Coordinator 
EPA Project Manager 

( if necessary) 
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14.O QUALITY ASSURANCE/QUALITY CONTROL AUDITS 

Audits of an analytical laboratory are described as: 

• Performance audits conducted on an ongoing basis within the 
laboratory by the Quality Control Coordinator. These audits are 
reported to the Laboratory Manager and the ITAS QA/C Director . 
They include: monthly surveillances, and semiannual internal 
audits. 

• System audits performed on a scheduled, periodic {semi-annual) 
basis by the ITAS Quality Assurance/Control Director . These 
audits are external to the laboratory and are reported to the 
Vice President, Analytical Services and the Director, Quality 
Assurance and Discipline Management, Environmental Projects 
Group. 

• Data audits performed on respresentative projects from a 
laboratory. These audits are conducted on a project-specific 
basis by the ITAS QA/C Director or his designee . 

Audits of the laboratories are performed for the following reasons: 

• To determine that contractual and regulatory obligations are 
fulfilled 

• To determine that IT procedures and standards are being 
followed. These audits may include the ITAS QA Manual, 
Laboratory-Specific Attachments, project-specific OA Project 
Plans, Chain-of-Custody forms, Sample Collection Logs, etc. 

• To establish that Quality Assurance objectives are met, including 
holding times, reporting turnaround times, use of approved 
analytical methods, and stated objectives for precision, 
accuracy, representativeness, completeness, and comparability 
{PARCCs) 

• To serve as a management tool to evaluate appropriateness of 
Quality Assurance policies 

• To identify potential or actual deficiencies for the purposes of 
evaluating compliance with requirements and providing the means 
for correction. 

• To determine that records are prepared/maintained as required . 

Audits are £!2! conducted to assign blame. 
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The content and conduct of the audits are discussed below. 

14.1 PERFORMANCE AUDITS 

As stated in Section 2 . 1, the Quality Control Coordinator is responsible for 

the preparation of Quality Control samples, insertion into the sample stream, 

and analysis of the results. The samples are analyzed on a daily, ongo i ng 

basis and provide the means for demonstrating data quality by statistical 

analyses. 

To complete internal laboratory reviews, the Quality Control Coordinator shall 

provide ongoing monitoring of laboratory operations. The review is conducted 

on behalf of the Technical Director and the Laboratory Manager to verify tha t 

the laboratory Quality Assurance Program is implemented and functioning on a 

daily basis. 

Reviews may be of two kinds: surveillances or semiannual internal audits . 

Surveillances are detailed inspections of specific areas of a laboratory and 

its QA program, performed on a monthly basis by the QCC. Surveillances do not 

require as extensive planning and preparation as do audits, and prior 

coD1DUnication with the surveyed group or personnel is not necessary. The QCC 

shall observe the activity of interest while it is in process and/or review 

objective evidence. A predesigned checklist based on the applicable documents 

and criteria will be used for this revi~w. The semiannual internal audit 

covers the same criteria that the semiannual ITAS Quality Assurance Systems 

Audit does, namely the laboratory's QA Program. The audit is intended to be a 
spot check and should include: 

• Sample maintenance 

- Are stated temperatures for sample storage provided? 

- Are samples processed and tested within prescribed holding 
times? 

- Are samples properly logged in? 

HAN:PH-14(2) 
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- Are calibrations performed as required? 

- Are they properly documented in instrument log books, or as 
part of project data if required? 

Do calibration results indicate a trend in instrument 
performance? 

• Preventive maintenance 

- Are adequate spare parts available? 

- Do specific instruments have repeated maintenance problems? 

- Is preventive maintenance performed and properly documented? 

• Receipt and storage of standards, chemicals, and gases 

Are all reagents, chemicals, and gases purchased for use in the 
laboratory of adequate grade for the intended use? 

- Are certifications of material compositions provided when 
, required? 

- Are materials adequately stored to prevent degradation? 

- Are materials kept beyond stated shelf life? 

- Are internal standards properly prepared and stored? 

- Are internal standards kept beyond stated shelf life? 

• Analytical Methods 

- Are the methods used appropriate for project requirements? 

- Are alternate methods approved for use? 

• Data verification 

- Are data processed and validated as prescribed? 

• Records management 

- Are the records of analyses complete and properly identified? 

HAN:PH-14(3) 
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- Are documents submitted to the record system in a t imely 
manner and are they properly maintained? 

Nonconformances observed by the QCC shall be reported to the Groµp Leaders and 

Operations Manager for corrective action, or the Technical Director, 

Laboratory Manager, or the ITAS Quality Assurance/Control Director, if 

necessary, for corrective action to be taken. The QCC shall keep a log of 

nonconformances. The log shall document the nonconformance, date of occur­

rence, reason for occurrence if known, date of corrective action, and 

corrective action taken. 

14.2 SYSTEM AUDITS 

System audits shall be conducted by the ITAS QA/C Director or designee. These 

audits shall be on a semi-annual basis and provide a thorough overview of 

implementation of the Quality Assurance Program within the laboratory. If 

project-specific audits are performed because of project requirements, the 

audit shall focus only on the performance of the laboratory for the project. 

System audits will review operation of the laboratory and resulting 

documentation, including all items reviewed by the Quality Control 

Coordinator. Particular emphasis will be placed upon implementation of the 

Quality Control sample program and nonconforma.nce log. Review of these 

aspects of the laboratory Quality Assurance Program shoula indicate trends 

adverse to data quality. 

Audits by the ITAS QA/C Director shall be performed in the following manner : 

• An audit plan shall be prepared which considers the activities of the 
specific laboratory. The Quality Assurance Manual and Manuals of 
Practice are the sources of generic requirements for the audit. 
Laboratory-Specific Attachments are the source documents for specific 
laboratory activities. The audit plan should be reviewed and updated 
for every semiannual audit, with information gained during previous 
audits considered. The audit plan shall be the basis for the audit 
and should define: participating auditors, applicable documents, 
schedule, scope of laboratory activities. (See Figure 14-1 for an 
example form for an Audit Plan.) 
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A lead auditor will be responsible for the audit planning and 
performance. As necessary, technical specialists will assist the 
audit team in preparing and conducting of the audit . All persons 
participating in the audit team will be independent of the laboratory 
audited. 

• Based on the audit plan, detailed checklists of questions to be asked 
during the audit will be prepared. The checklists will provide 
adequate means for indicating whether the question is satisfactorily 
answered, or if it is not applicable, and for comments . 

• The audit team will meet at the beginning of the audit with the 
Laboratory Manager to discuss the laboratory operations to be 
audited . The QCC should be available to the audit team throughout 
the audit. 

• At the close of the audit, the audit team will meet with the 
Laboratory Manager to discuss the audit findings. As necessary, the 
Operations Manager, Group Leaders, Technical Director, and Quality 
Control Coordinator should attend the audit closure to discuss the 
findings. The lead auditor can close a finding during this discus­
sion if the laboratory staff can satisfactorily demonstrate that the 
finding is inappropriate. Also during the audit-closure meeting, the 
means for corrective action and verifying correction will be 
discussed . If corrective action can be initiated immediately after 
the audit closure, the action should be taken. 

• An audit report will be prepared by the lead auditor and will discuss 
the following: 

- Date and location of audit 

Audit team members and persons contacted in the laboratory 

Laboratory operations audited 

Description of items requiring corrective action and, if 
possible, the means for correction 

Due date for completion of corrective actions 

Means for verifying completion of corrective action 

Review of the Quality Assurance Program. 

The audit report shall be issued as soon as possible after completion 
of the audit {required within 30 days). 

• The Laboratory Manager is responsible for responding to the audit 
report. Response shall be in writing to the lead auditor and shall 
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state the corrective action taken or the action underway. If 
correction can be verified through correspondence, the Laboratory 
Manager shall attach documentation of corrective action to the aud it 
response. 

• Upon receipt of the audit response, the lead auditor must verify 
completion of the corrective action. 

• After verification of corrective action, the lead auditor will issue 
a closure statement stating that all corrective action has been 
completed and the audit is closed. All audits must be closed. 

During the course of the semiannual system audits, the ITAS Quality 

Assurance/Control Director and/or lead auditor should be cognizant of 

recurring nonconformances in a laboratory or trends which will affect 

quality. Recurring nonconformances and trends should be addressed in the 

audit report. Correction for such events may require a review of the adequacy 

of the Quality Assurance Program. If the inherent problem lies within the 

Program, the Program shall be amended through appropriate revision of Quality 

Assurance documents. 

14.3 DATA QUALITY AUDITS 

Data quality audits are designed to address the precision, bias (accuracy), 

representativeness, and completeness of the data. Representative projects 

performed by the Laboratory are evaluated periodically by the ITAS OA/C 

Director or his designee. USEPA guidelines and project-specific checklists 

are used as criteria during the audits. Results are reported to the 

laboratory QC Coordinator, Laboratory Manager, and the Project Manager. 
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PROJECT NO. DATE 

AUDIT TITLE 

AUDIT LOCATION AUDIT SCHEDULE CHECKLISTS TO BE USED 

GENERIC• ••• • D FROM _______ _ 

TO--------- AUDIT SPECIFIC • • D 

AUDIT PERSONNEL 

LEAD AUDITOR __________ _ 
QASTAFF _____________ _ 

TECHNICAL SPECIALISTS _______ _ 

AUDIT TYPE 

PREQUAUFICA TION • • • • • • • • 
FIELD OPERATIONS • • • • • • • • 
LABORATORY • • • • • • • • • • 
IN-PROCESS PROJECT • • • • • • • 
PROJECT ANO REPORT • • • • • • • 
PROJECT FILE • • • • • • • • • • 
SOURCE • • • • • • • • • • • • 
OTHER • • • • • • • • • • • • 

----i,...-----
ACTIVITIES ANO MATERIALS TO BE AUDITED 

SUBCONTRACTOR CAPABILITIES • • • • • -
OAIOC PROGRAMS • • • • • • • • • • --FIELD ACTIVITIES & IN-PROCESS RECORDS • • _ 
IOENTIFICA TION & CONTROL OF SAMPLES • • _ 
~TORY ACTMTIES&IN-PROCESS REC0fOS • _ 
EOUIPMENT CALIBRATION & RECORDS • • • _ 
PAOOUCTIONACTMTIES&IN-PAOCESS F£COROS • _ 
IN-PROCESS NUMERICAL ANALYSES & DESIGN • _ 
COMPUTER PROGRAM VERIACA 'hON & RECORDS • 
COMPLETED RECORDS ANO CHECKPRINTS: --

SUBCONTRACTOR • • • · • • • • • • ~ 
FIELD • • • • • • • • • • • • • 
LA80RA TORY • • • • • • • • • • 
NUMERICAL AIIIAL YSES & DESIGN • • • • 

GROUP OR ORGANIZATION TO BE AUDITED 
IT GROUP ____________ _ 

SUBCONTRACTOR _________ _ 

OTHER EXTERNAL ORGANIZATION 

APPLICABLE DOCUMENTS 

IT QA MANUALS • • • • • . • • . • 
PROJECT QA PLAN • • • • • • • • • 
CONTRACT /PROCUREMENT DOCUMENT • 0 
SPECIFIC/GENERIC PROCEDURES • • • D 

TRANSMITTAL OF INFORMATION TO I T • • D 
TRANSMITTAL OF INFORMATION FROM IT : 
DAT A & RECORDS • • 
COMPUTER ANALYSES • 
SAR SECTIONS • • • 
LICENSE /PERMIT 
APPLICATION • • • 

.••§ AI / FS • • § . 
REPORT• • 
OTHER • • 

-• 
RECORD CONTROL & RETENTION• ... B 
OTHER • • • • • • • • • • • • 

FIGUBE llt-1 
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15 .0 QUALITY REPORTS TO MANAGEMENT 

Both the Quality Control Coordinator and the ITAS Quality Assurance/ Control 

Director are responsible for preparing reports to management indicating effec­

tiveness of the Quality Assurance Program. 

15.1 PERFORMANCE AUDIT REPORTING 

The internal laboratory review activities of the Quality Control Coordinator 

shall be summarized in a monthly surveillance report to the ITAS QA/C 

Director. The report can be in the form of a checklist, with brief narratives 

as required, describing the activities reviewed. A copy of the nonconformance 

log for the month shall be attached. The monthly report shall emphasize 

ongoing or recurring problems. To demonstrate review, the Laboratory Manager 

shall sign and date the report.· The signed copy shall be maintained by the 

Quality Control Coordinator for a period of two years after the date of the 

audit. 

15.2 SYSTEM AUDIT REPORTING 

Audit reports prepared from the semiannual system audits shall be distributed 

to the Vice President, Analytical Services; Laboratory Manager; Regional 

Director Analytical Operations; and the ITAS QA/C Director (if not the lead 

auditor); and the Environmental Projects Group Director, Quality Assurance and 

Discipline Management. The ITAS QA/C Director shall sign and date the reports 

and shall maintain copies for two years after the date of the audit. 

15.3 NONCONFORMANCE/CORRECTIVE ACTION RESOLUTION FROM SYSTEM AUDITS 

The Laboratory Manager and ITAS Quality Assurance/ Control Director shall seek 

to resolve directly all differences concerning cited nonconformances, requests 

for corrective action, or the completion of corrective action. If the 

difference cannot be resolved, the Vice President, Analytical Services shall 

be the arbiter. The decision of the Vice President is final. 
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15 .4 MANAGEMENT REVIEW OF THE QUALITY ASSURANCE PROGRAM 

Review of the .appropriateness and adequacy of the Quality Assurance Program is 

ongoing. At any time, the Laboratory Manager should present recomnended 

changes to the ITAS QA/C Director. 

During system audits, the Quality Assurance Program should be discussed. The 

audit report will document recOD111endations made by either the Laboratory 

Manager or the audit team for revision. 

In addition to these reviews, the Vice President, Analytical Services shall 

conduct an annual review of the Quality Assurance Program considering: 

• Results of system audit reports, such as, are 
undesirable trends occurring? 

• Is the present status of Quality Assurance docu­
ments adequate? Should manuals be revised; are 
new manuals needed? 

• Ar~ audits fulfilling their purpose? 

The Vice President will consult with the Laboratory Managers and the 

ITAS QA/C Director, and the Environmental Projects Group Quality 

Assurance Dir-ector during the review as deemed appropriate. To document 

the review, the Vice President will issue a memorandum to the ITAS 

Quality Assurance/Control Director, the Environmental Projects Group 

Director, Quality Assurance and Discipline Management, and Laboratory 

Managers stating the extent of the review and recommendations. 

MAN:PM-15(2) 



C 

-

... 

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

16 . 0 TRAINING 

ITAS QAH 
Section No . 16.0 
Revision No . 1 
Date: February 1, 1988 
Page 1 of 9 

All quality related activities performed by ITAS shall be accomplished by 

personnel qualified on the basis of education, experience, and training . 

The following definitions are relevant to the discussion of training in this 

section: 

• Training - In-depth instruction to develop proficiency in the 
application of requirements, methods, and procedures . Such 
instruction may be internal or external classroom sessions, courses , 
or informal on-the-job assignments. 

• Indoctrination - To instruct in fundamentals so as to provide 
understanding of principles involved . 

• Qualification (Personnel) - The characteristics or abilities gained 
through training or experience or both, that enable an individual t o 
perform a required function. 

• Certification - The action of determining, verifying and attesting, 
in writing, to the qualifications of personnel or material . 

• Orientation - The act or process of acquainting individuals with t he 
existing situation, environment or condition. 

16.1 QUALIFICATIONS 

Each laboratory shall have job descriptions for all positions affecting data 

quality. These job descriptions shall provide the minimum qualifications in 

terms of education and experience, knowledge, and skills necessary for an 

analyst to carry out work in the laboratory. During an annual performance 

review, the laboratory supervisors shall compare each analyst's performance 

with the qualifications established in his/her job description . 

ITAS normally expects necessary knowledge and fundamental chemical laboratory 

skills to have been demonstrated by formal academic training to include course 

work in general chemistry, qualitative analysis, quantitative analysis, and 

instrumental analysis. 
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,, 

C· 

{ 

,. 
'' 

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

16.2 PROFESSIONAL STAFF, TRAINING, AND QUALIFICATIONS 

ITAS QAM 
Section No . 16 .0 
Revision No . 1 
Date: February 1, 1988 
Page 2 of 9 

Laboratory staffs are composed primarily of professional personnel who a re 

scientists. Such personnel shall be assigned duties within the capabilities 

of their education and experience by the Laboratory Manager or the Operations 

Manager. Qualifications of all professional personnel shall be documented by 

resumes which include academic credentials, employment history, experience, 

and professional registrations. Technicians and support personnel perfonning 

a technical function are qualified through experience and this will be 

indicated in their resumes and training files. These personnel shall also be 

assigned by the Laboratory Manager or the Operations Manager based on the i r 

capabilities. Technicians and support personnel shall be supervised in the ir 

activities by experienced personnel until in the opinion of the Laboratory 

Manager or Operations Manager, or the responsible Group Leader they are 

capable of independently performing their duties. This authorization to 

perfonn independently shall be documented in the training files. 

16.2.1. Technical Training and Qualifications 

An analyst hired to perform sample preparation procedures and/or analytical 

procedures shall receive direct instruction from a professional staff 

member. To become qualified on a particular procedure, the analyst must pass 

a specified qualifying step under an instructor's supervision. The qualifying 

is described in Laboratory-specific Attachments to this Manual or SOPs. Only 

upon acceptable completion of the appropriate qualifying step shall the 

analyst perform the procedure without assistance or supervision. 

Some of the basic operations that should be periodically reviewed with 

laboratory personnel are: sample logging, sample handling, measuring, 

weighing, glassware preparation, use of instrumentation, data handling and 
reporting, quality control and safety. 

Technicians or analysts who have not performed an analysis within a period of 
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one year shall be required to re-qualify before being allowed to perform the 

procedure again. Laboratory-specific criteria shall be set for maintaining 

qualifications. 

The Laboratory Manager shall perform an annual review and, as appropriate, re­

qualify each technician for performing specific analytical procedures. The QC 

Coordinator shall monitor the qualification status of each technician based on 

spike results and length of time since the analysis has been performed by each 
I 

technician. A quarterly status report shall be provided to the Laboratory 

Manager. 

Written procedures shall detail the qualification process and criteria to be 

used. 

16.2.2 Quality Assurance Training and Qualifications 

General training in the requirements of the ITAS Quality Assurance Program is 

required of all laboratory personnel. Formal training sessions and 

examinations will be conducted and documented by QA personnel. The training 

program shall address regulatory requirements as appropriate, basic quality 

control practices, responsibilities of the technical staff, responsibilities 

of each the QCC, the reporting of non-conformances, and the performance of 

audits. In addition, each laboratory analyst shall become familiar with the 

laboratory quality assurance program by reading quality control procedures and 

sections of the laboratory-specific attachment and the ITAS QA Manual 
appropriate to his/her position. 

For initial quality assurance qualification, each new employee shall be given 

a quality assurance examination that will test the trainee's knowledge and use 

of the laboratory's quality assurance program. Passing this examination will 

demonstrate sufficient knowledge of the quality assurance program to perform 

work in the laboratory upon training in a specific technical area. Acceptance 

criteria for the QA examination are given in the laboratory-specific training 

procedures, which also denotes qualification of current employees. For 
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maintenance of QA qualification and retraining, the laboratory staff shall 

conduct periodic quality assurance training sessions for the laboratory 

analysts. Training shall be documented on a standard form (Figure 16-1) and 

maintained in a training file for each individual. 

Training in the nature and goals of the Quality Assurance Program shall be 

provided at least once a year to all laboratory personnel by the Quality 

Control Coordinator. 

16.3 QUALITY CONTROL COORDINATOR'S TRAINING AND QUALIFICATIONS 

All Quality Control Coordinators shall receive training from the ITAS OA/C 

Director so that the QC Coordinators are proficient in the requirements of 

the IT Analytical Services Quality Assurance Program and its application . 

Training will emphasize the performance of audits and required reporting . 

This will include audit fundamentals, objectives, characteristics, 

organization, performance and results of quality auditing, and reporting and 

follow-up actions involved in conducting audits. Quality Control Coordinators 

must be capable of coD111unicating effectively, in writing and orally, with all 

levels of the organization. Additional training may be required by on-the-Job 

experience for practice and evaluation, or by classroom sessions such as 

workshops, speech-making, or management courses which stress public 

speaking. Related training should include statistical quality control, the 

writing of Standard Operating Procedures (SOPs), and the review of analytical 

data and QA Project Plans using standardized gu~delines. 

An examination of QC Coordinators will be conducted at the end of the trai ni ng 

course. The examination may be either oral, written, practical, or a 

combination thereof to verify the QCC's comprehension of and ability to apply 

the prescribed body of knowledge and auditing skills. The examination will be 

documented, thus providing certification of the QCC's qualifications, and 

signed by the ITAS QA/C Director. The certification must include the QC 

Coordinator's name, date of certification, and date for recertification; the 

bases of certification, such as education, experience, skills, training, and 
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examination results; and the signature of the authorized certifying person . 

The examination should cover applicable aspects of the IT Quality Assurance 

Program, regulatory requirements, and Quality Assurance auditing. The ITAS 

Quality Assurance/Control Director is responsible for preparing and 

administering the examination and evaluating the results. 

Continued proficiency of Quality Control Coordinators shall be maintained 

through active participation in Quality Assurance audits and the preparation 

and the review of Quality Assurance documents. Evaluation of Quality Control 

Coordinator proficiency shall be conducted on a yearly basis by the Director , 

ITAS QA/C. If a previously certified Quality Control Coordinator fails to 

maintain proficiency through active participation as above, formal 

requalification by the ITAS QA/C Director shall be required. This 

requalification will consist of: 

• Re-examination 

• Satisfactory participation in at least one Quality Assurance audit of 
an IT laboratory or project 

• Additional training and/or experience as deemed necessary by the ITAS 
QA/C Director. 

Formal certification and the annual evaluation of QC Coordinators shall be 

documented and maintained by the Director, ITAS QA/C. 

16.ij QUALIFICATION AND TRAINING RECORDS 

Each laboratory employee shall have a Personnel Qualifications Record as shown 

in Figure 16-2. The record shall be documented with technical and quality 

assurance procedures for which the employee is qualified, the dates of 

qualification and renewal, and the approval signature. Other qualification 

and training documents include: 

• Personnel resumes 
• Record of observation on a sample preperation procedure 
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• Internal training certificates of qualifications . 

The QC Coordinator is responsible for maintaining the personnel qual i fications 

and training records as quality documents in the Quality/Operations record · 

system Category N. The ITAS OA/C Director maintains the training file for all 

ITAS QC Coordinators . 
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This glossary is intended to provide standard definitions for terms in common 
use in ITAS Laboratories. 

Absolute Method 

Method in which characterization is based entirely on physical (absolute) 
defined standards. 

Accuracy 

The degree of agreement of a measurement (or an average of measurements 
of the same thing), X, with an accepted reference or true value, T, 
usually expressed as the difference between the two values, X - T, or the 
difference as a percentage of the reference or true value, 100(X - T)/T, 
and sometimes expressed as a ratio, X/T. Accuracy is a measure· of the 
bias inherent in the system • 

Aliquot 

A measured portion of a sample taken for analysis. 

Analysis Matrix Spike 

A sample created by spiking target analytes into a prepared portion of a 
sample Just prior to analysis. 

Arithmetic Hean (Cm for populations, X for samples) 

The most commonly used measure of central tendency, commonly called the 
"average". The sum of all the values of a set divided by the number of 
values in the set. 

Audit 

Bias 

A documented activity performed in accordance with written procedures or 
checklists to verify, by examination and evaluation of objective 
evidence, that applicable elements of the quality assurance program have 
been developed, documented and effectively implemented in accordance with 
specified requirements. An audit should not be confused with 
surveillance or inspection. 

A systematic (consistent) error in test results. The difference between 
the population mean and the true or reference value, or as estimated from 
sample statistics, the difference between the sample average and the 
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A blind replicate sample is a duplicate sample which has been introduced 
as a separate sample by the Quality Control Coordinator during the log- in 
process or prior to analysis; it is not known to be a replicate sample 
when the analyst receives it (blind). 

Bulk Sampling 

Sampling of a material that does not consist of discrete, identifiable , 
constant units, but rather of arbitrary, irregular units (i.e ., 
insulation material, asbestos tiles). 

Calibration 

Establishment of a relationship between various calibration standards and 
the measurements of them obtained by a measurement system, or portions 
thereof. The levels of the calibration standard should bracket the range 
of levels of which actual measurements are to be made; or the act of 
making a scheduled comparison of instrument performance against national 
standards for instruments which measure physical parameters, such as 
mass, time, and temperature. This type of calibration is independent of 
use in specific analyses and projects. 

Calibration Check Compounds {CCC) 

Target compounds used to evaluate the calibration stability (precision) 
of the GC/HS system. Maximum percent deviations of the CCCs are defined 
in the USEPA's Contract Laboratory Program (CLP) protocol. 

Calibration Standard 

A standard used to quantitate the relationship between the output of a 
sensor and a property to be measured. Calibration standards should be 
traceable to Standard Reference Materials or primary standard. 

Certified Reference Material (CRM) 

A reference material accompanied by a certificate issued bJ an 
organization generally accepted as technically capable to do so. 

Chain-Of-Custody 

A system of documentation to demonstrate physical custody and 
traceability of samples to provide defensible, scientifically sound data . 
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An ITAS form for reporting analytical results. 

Checkprint 

Copy of raw data or data report on which data is reviewed (checked), 
initialed or signed, and dated . 

Check Standard Analyses 

A midpoint standard or check standard_ analyzed with each group of sampl es 
to verify the standard curve . 

Chemical Calibration 

Relation of response of a measurement system to the concentration or 
amount of analyte of concern. 

Coefficient of Variation (Relative Standard Deviation) 

A measure of precision (relative dispersion). It is equal to the 
standard deviation divided by the mean and multiplied by 100 to give a 
percentage value. 

CV (RS0) = ! X 100 for a sample group 
X 

Collaborative Tests (or Studies) 

The evaluation of a new analytical method under actual working conditions 
accomplish by the participation of a number of typical or representative 
laboratories in analyzing portions of carefully prepared homogeneous 
samples. 

Collocated Samples 

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. The results will include sampling as well as anlaytical 
variability. 

Comparability 

A measure of the confidence with which one data set can be compared to 
another. 
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Method in which characterization is based on chemical standards (i.e . , 
comparison with such standards). 

Completeness 

The amount of valid data obtained from a measurement system compared to 
the amount that was expected to be obtained under correct normal 
operations, to fully evaluate and understand the system under optimum 
conditions; usually expressed as a percentage. 

Composite 

A sample composed of two or more increments . 

Confidence Coefficient 

The chance or probability, usually expressed as a percentage, that a 
confidence interval has of "including the population value. 

Confidence Interval 

A value interval that has a designated probability (the confidence 
coefficient) of including some defined parameter of the population. 

Confidence Limits 

The outer boundaries of a confidence interval. 

Continuing Calibration 

Analytical standard run every 12 hours to verify the calibration of the 
GC/MS system. 

Contract Laboratory Program CCLP 

USEPA Superfund contract-required analytical methods and QC criteria. 

Corrective Action 

A measure taken to correct a deficiency and to minimize the possibility 
of recurrence. 

Correlation Coefficient 

A number between -1 and 1 that indicates the degree of linear 
relationship between two sets of numbers. 

HAN:PM-GLOS(4) 



C 

"' 

rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITAS QAH 
Section No. "Glossary" 
Revision No. 1 
Date: February 1, 1988 
Page 5 of 23 

Data Quality Objectives 

The precision, accuracy, representativeness, completeness and 
comparability goals to be achieved for a particular data set or project. 

Data Validation 

A systematic effort to identify any outliers and/or errors, and thereby 
cause deletion or flagging of suspect values for investigation. To 
provide valid data to the user and to demonstrate that numerical 
computation of data is correct and that it is correctly reported . 

Data Verification 

The steps taken within an analytical laboratory so that reported results 
correctly represent the analyses performed. 

Decafluorotriphenylphosphine (DFTPP) 

Compound chosen to establish mass spectral tuning performance for semi­
volatile analysis by GC/MS. 

Deficiency 

An unauthorized deviation from accepted procedures, practices, or 
standards; or a defect in an item that could lead to degradation of 
quality. 

Degrees of Freedom 

The number of independent deviations used in calculating an estimate of 
the standard deviation. 

Duplicate Sample Analyses 

Error 

Duplicate analyses (different aliquots of the same sample) are performed 
to evaluate the precision of an analysis. 

The difference between an observed or measured value and its true value, 
or the probability interval that contains the systematic and random error 
with 1-Cs confidence. 

External Reference Material (ERM) 

A reference material provided by someone other than the end-user 
laboratory. 
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A blank that is prepared, handled, and analyzed in the same manner as 
normal carrying agents except that it is not exposed to the material to 
be selectively captured during sample collection. 

Field Matrix Spike 

A sample created by spiking target analytes into a portion of a sample in 
the field at the point of sample acquisition. 

Geometric Hean 

The nth root of the product of all values in a set of n values or the 
antilogarithm of the arithmetic mean of the logarithms of all the values 
of a set of n values. The geometric mean is generally used when the 
logarithms of a set of values are nearly normally (Gaussian) distributed, 
such as is the case of much pollution data . 

Grade A Standard 

Atomic weight standard. 

Grade B Standard 

Ultimate standard - a substance which can be purified to virtually Grade 
A. 

Grade C Standard 

Primary standard - commercially purified to a purity of 100 C= 0 .02J . 

Grade D Standard 

Working standard - commercially available, purity of 100 C= 0.05J. 

Grade E Standard 

Secondary standard - of lower purity, standardized against Grade C 
material. 

Gross Sample (also called Bulk Sample, Lot Sample) 

One or more increments of material taken from a larger quantity (lot) of 
material for assay or record purposes. 

Homogeneity 

The degree to which a p~operty or substance is randomly distributed 
throughout a material. Homogeneity depends on the size of the units 
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under consideration . Thus a mixture of two minerals may be inhomogeneous 
at the molecular or atomic level, but homogeneous at the particulate 
level. 

Hazardous Substance List 

IDL 

A USEPA Superfund list of chemicals whose presence is to be tested in 
each sample received for CLP analysis. It includes the Priority 
Pollutants plus other commonly-occurring chemicals found at hazardous 
waste sites. 

Instrument Detection Limit - the smallest signal an instrument can 
reliably detect. 

Increment 

An individual portion of material collected by a single operation or a 
sampling device from parts of a lot separated in time or space . 
Increments may be either tested individually or combined (composited) and 
tested as a unit. 

Individuals 

Conceivable constituent parts of the population. 

Initial Calibration 

Analysis or analytical standards for a series of different specified 
concentrations; used to define the linearity and dynamic range of the 
response or an instrument to the target compounds. 

Internal Reference Material (IRM) 

A reference material developed by a laboratory for its own internal use. 

Internal Standards 

Compounds added to every standard, blank, matrix spike, matrix spike 
duplicate, sample (for VOAs), and sample extract (for semi-volatiles) at 
a known concentration, prior to analysis. Internal standards are used as 
the basis for quantitation or the target compounds by GC/MS. 

Laboratory Matrix Spike 

A sample created by spiking target analytes into a portion of a sample 
when it is received in the laboratory. 
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Laboratory Sample 

A sample, intended for testing or analysis, prepared from a gross sample 
or otherwise obtained. The laboratory sample must retain the composition 
of the gross sample. Often reduction in particle size is necessary i n 
the course of reducing the quantity. 

Laboratory-Specific Attachment 

LOO 

Lot 

Documents supplementary or alternative implementing practices and 
services of a specific laboratory; for the specific laboratory, becomes 
incorporated with ITAS Quality Assurance Manual. Laboratory-Specific 
Attachments to the Quality Assurance Manual are prepared for three 
purposes: 

• If an individual ITAS laboratory provides services that are unique to 
that laboratory, the service and necessary Qual i ty Assurance 
requirements will be described in an attachment . 

• Certain aspects of laboratory operations discussed in the Quality 
Assurance Manual are dependent upon laboratory facilities. Quality 
Assurance activities much as preventive maintenance, calibration, and 
data verification are functions of the equipment in a specific 
laboratory. Attachments will be prepared by each laboratory to 
document their specific operations. Laboratory-Specific Attachments 
are adopted as part of the Quality Assurance Manual for the preparing 
laboratory. 

• A specific laboratory may perform certain actions in accordance with 
an alternate, approved technique to that presented in the ITAS QA 
Manual. 

Limit of Detection - smallest concentration/amount of analyte that can be 
reliably reported as found/detected in a material/sample. 

A quantity of bulk material of similar composition whose properties are 
under study. 

Lot Size (N} 

The number of units in a particular lot. 

Lot, Batch 

A definite quantity of samples collected under conditions that are 
considered uniform. 
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Macro Method 

Method requiring more than milligram amounts of sample. 

Manuals of Practice 

Detailed discussions of specific technical subjects. 
information related to technical topics discussed in 
Assurance Manual. For example, a Manual of Practice 
collection, preservation, and shipment of samples to 
provides specific uniform direction to IT personnel . 

Provides detai led 
the Quality 
for the field 
ITAS laboratories 

Matrix 

The predominant material in which the analyte(s) of primary interest i s 
found in the sample to be analyzed. A sample matrix is usually either 
water or soil/sediment. Matrix is not synonymous with phase (l i quid or 
solid) . 

Matrix Effect 

Materials in a sample cause interferences in measurement of analytes and 
QC parameters which prevent the a~quisition of acceptable results. 

Matrix Spike 

Aliquot of a matrix (water or soil) fortified (spiked) wit.h known 
quantities of specific compounds and subjected to the entire analytical 
procedure in order to indicate the appropriateness of the method for the 
matrix. The percent recovery for the respective compound(s) will then be 
calculated. 

Matrix Spike Duplicate 

MDL 

A second aliquot of the same matrix as the matrix spike (above) that is 
spiked in order to determine the precision of the method. 

Method Detection Limit - smallest concentration/amount of analyte a 
method can reliably detect, wherever located; when the sample conta i ni ng 
the analyte is processed through the entire preparation and analysis 
procedure. The minimum concentration of an analyte that can be reported 
with 99J confidence to .have a value that is above zero. The MDL is 
operationally defined as: 

MDL= st 
( n-1, 1- • = 0.99) 
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Wheres= the standard deviation of a minimum of 7 measurements of a 
solution containing the analyte at a concentration near the lowest 
standard recommended in the method and 

t (n-1,1- c = 0.99) = the student's t value for a one-tailed test at 
the 99J confidence level and n-1 degrees of freedom . 

The arithmetic mean is a measure of control tendency; it is equal to the 
sum of the observed values divided by the number of observations . Also 
call "average". 

Measurement 

The process or operation of ascertaining the extent, degree, quantity, 
dimensions, or capability with respect to a standard. 

Median 

The middle value of a set of ·data when the set of data are ranked in 
increasing or decreasing order. If there are an even number of values in 
the set, the median is the· arithmetic average of the two middle values . 

Method 

An assemblage of techniques. 

Method Blank 

An analytical control consisting of all reagents, which may include 
internal standards and surrogate standards, that is carried through the 
entire analytical procedure. The method blank is used to define the 
level of laboratory background contamination. A method blank is a volume 
of deionized, distilled laboratory water for water samples, or a purified 
solid matrix for soil/sediment samples. 

Micro Method 

Method requiring milligram or smaller amounts of sample. 

Mode 

The value or values occurring most frequently in a set or sample of data. 
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A standard or reference method which has been changed to meet project or 
matrix requirements. 

Nonconformance 

Any event which is beyond the limits established for laboratory 
operation. A deficiency in characteristic, documentation, or procedu-re 
sufficient to render quality of an item unacceptable or indeterminate . 

Observed value, Observation, or Variate (X) 

The particular designated value of a characteristic; for example, 
X444C1555, X444C2555, X444C3555, and so on. 

Operational Calibration 

Routinely performed 
of a standard curve 
spectrophotometer. 
instrument systems. 

Outlier 

as part of instrument usage, such as the development 
for use with an atomic absorption 
Operational calibration is generally performed for 

An extreme value that statistically does not belong to the group of 
values with which it is associated. 

Parameter 

A constant or coefficient that describes some characteristic of a 
population {e.g., standard deviation, mean, regression coefficients) . 
Also, a chemical b~ing measured, i.e., an analyte. 

Percent Difference 

If two independent measurements of the same character istics are 
available, it is convenient to use the percent difference instead of the 
coefficient of variation. 

Percent Difference 

Percent Moisture 

: I X - X I X 100: 
(X + X)/2 

Range X 100 
x 

An approximation of the amount of water in a soil/sediment sample made by 
drying an aliquot of the sample at 105°C. The percent moisture 
determined in this manner also includes contributions from all compounds 
that may volatilize at 105°C, including water. 
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The results of spiked samples are used to calculate this quality control 
parameter for accuracy evaluation. 

JR= observed concentration spiked sample - sample concentration X lOOJ 
true spike concentration 

Performance Audit 

Planned independent sample checks of actual output made on a random bas is 
to arrive at a quantitative measure of the quality of the output . 
Conducted on an ongoing basis within the laboratory by the Quality 
Control Coordinator. These audits are reported to the Laboratory 
Manager. 

Periodic Calibration 

Performed at prescribed intervals for equipment, such as balances and 
ovens. In general, equipment which can be calibrated periodically is .a 
distinct, singular purpose unit and is relatively stable in performance . 

Population 

A generic, term denoting any finite or infinite collection of individual 
things, objects, or events in the broadest concept an aggregate 
determined by some property that distinguishes things that do and do not 
belong. 

Pre-Award Survey 

On-site inspection, review, and discussions with prospective contractors 
at their facilities. Discussions would normally include, but not be 
limited to, the proposed project plan, personnel, procedures, schedule, 
and facilities. 

Precision 

A measure of mutual agreement (or variability) among individual 
measurements of the same property, usually under prescribed similar 
conditions. Precision is most desirably expressed in terms of the 
standard deviation but can be expressed in terms of the variance, range , 
or other statistic. 

Preventive Maintenance 

An ~rganized program, within ITAS laboratories, of actions (such as 
equipment cleaning, lubricating, reconditioning, adjustment and/or 
testing) taken to maintain proper instrument and equipment performance 
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and to prevent instruments and equipment from fa i ling during use. 

Primary Standard 

A material having a known property that is stable, that can be accuratel y 
measured or derived from established physical or chemical constants, tha t 
is readily reproducible and which can be accepted (within stated limits) 
and used without question to establish the same value of another 
substance or item. 

Procedure 

Detailed instructions to permit replication of a method . 

Proficiency Testing 

Special series of planned tests to determine the ability of f i eld 
technicians or laboratory analysts who normally perform routine 
analyses. The results may be used for comparison against established 
criteria, or for relative comparisons among the data from a group of 
technicians or analysts. 

Project-Specific Manuals 

A manual that describes analytical and/or QA procedures required by a 
regulatory agency or by contract. It may supplement or change Quality 
Assurance and/or Quality Control practices for specific project . 

Protocol 

Methodology specified in regulatory, authoritative, or contractual 
situations. 

Purge and Trap (Device) 

Analytical techniques (device) .used to isolate volatile (purgeable) 
organics by stripping the compounds from water or soil by a stream of 
inert gas, trapping the compounds on a porous polymer trap, and thermally 
desorbing the trapped compounds onto the gas chromatographic column. 

Qualification {Personnel) 

The characteristics of abilities gained through education, training or 
experience, as measured against established requirements, such as 
stanaards or tests, that qualify an individual to perform a required 
function . 

HAN:PH-GLOS(13) 
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The totality of feature and characteristics of a product or service that 
bears on its ability to satisfy a given purpose. Absence of defects. 

Quality Assurance 

The overall controls imposed upon laboratory operations. The name gi ven 
to procedures by which one ascertains that individual measurements are 
good enough for their intended purpose. Included are all actions taken 
by personnel, and the documentation of laboratory performance as 
specified in the Quality Assurance Program. A system for integrating the 
quality planning, quality assessment, and quality improvement efforts of 
various groups in an organization to enable operations to meet user 
requirements at an economic level. 

Quality Assurance Manual 

An orderly assembly of management policies, objectives, principles, and 
general procedures by which ITAS outlines how it intends to produce 
quality data. The Quality Assurance Manual defines the ITAS Quality 
Assurance Program. The Manual discusses all aspects for Quality 
Assurance and Quality Control, both administrative and technical. 
However, it is not intended that the Manual provide in-depth technical 
discussion. The Quality Assurance Manual has precedence in policy 
matters over all other ITAS quality-related .documents. The Manual is 
applicable to and provides direction for all ITAS analytical 
laboratories. 

Quality Assurance Project Plan 

An orderly assembly of detailed and specific procedures by which an 
agency or laboratory delineates how it produces quality data for a 
specific project or measurement method. A USEPA-specified 16-element 
format is used to present the information for client and/or regulatory 
agency approval, prior to beginning field/laboratory work. 

Quality Control 

The daily, specific actions taken within the laboratory to verify sample 
integrity, performance of analyses, data processing, and record 
maintenance . A system of inspections, testing , and remedial actions 
applied to a process or operation so that, by inspecting a small port ion 
(a sample) of the product currently produced, an estimate can be made of 
its quality and whether or not, or what if any, changes need to be made 
to achieve or maintain a predetermined or required level of quality . 

QC Check Sample 

A reference matrix containing known concentrations of parameters of 
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interest. If prepared in the laboratory, it is made using stock standard 
solutions independent of those used for calibration. If the results of 
these parameters do not meet acceptance criteria concentrations are 
taken. 

Random Error 

Variations of repeated measurements that are random in nature and 
individually not predictable. 

Random Samples 

Samples obtained in such a manner that all items or members of the lot, 
or population, have an equal chance of being selected in the sample . 

Range (R) 

The difference between the largest and smallest numbers in a set of 
numbers. 

Range, Relative (RR) 

The range divided by the mean of a particular set of numbers. 

Raw Data 

All documentation associated with the original recording of anlaytical 
results pertinent to a specific sample or set of samples . This may 
include laboratory worksheets, calculation forms, instrument-generated 
output, analyst notes, etc., from sample receipt through final report ing . 

Reagent Blank 

Sample composed of materials (water, etc.) which will be added to client 
samples and analyzed. If contaminants are found in the reagents at 
levels affecting these sample results, corrective actions must be taken . 

Reagent Water 

Water in which an interferent is not observed at or above the m1n1mum 
quantitation limit of the parameters of interest. 01193 ASTM Type II 
reagent water specifications are: 

Grade 
of Water 

Type I I 
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Maximum 
Total 

Hatter 
(mg/1) 

0. 1 

Maximum 
Electrical 

Conductivity 
at 25°c 

(mho/cm) 

1.0 

Minimum 
Electrical 
Resistivity 
at 25°c 

(H ohms/cm) 

1.0 

Minimum Color 
Retention Time 

of KMnO 
(min) 

60 
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A mass spectral graphical representation of the separation achieved by a 
gas chromatograph; a plot of total ion current versus retention time. 

Recovery 

A determination of the accuracy of the analytical procedure made by 
comparing measured values for a fortified (spiked) sample against the 
known spike values. Recovery is determined by the following equation: 

JRec = measured spiked value - unspiked value X lOOJ 
known spiked value 

Reference Material (RH) 

Substance in which one or more properties are established for use to 
calibrate or verify a measurement. 

Reference Method 

A method of known and demonstrated accuracy. 

Regression Coefficients 

The quantities describing the slope and intercept of a regression line . 
Intercept ( s for populations, b

0 
for samples), Slope ( s

1 
for 

populations, 0 b1 for samples). 

Regression Line or Equation 

The function that indicates the regression relationship. For example; 
X = + T for populations, and X = b + b T for samples. 

Relative Error 

An error expressed as a percentage of the true value or accepted 
reference value. 

Relative Percent Different (RPO) 

Statistic for evaluating the precision of a replicate set. For replicate 
results D1 and D2 : 

RPDJ 1001 
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A measure of the relative mass spectral response of an analyte compared 
to its internal standard. Relative Response Factors are determined by 
analysis of standards and are used in the calculation of concentrations 
of analytes in samples. RRF is determined by the following equation: 

A C. 
RRF : _!_ X lS 

Ais ex 

Where A 
C 

= area of the characteristic 
= concentration 

ion measured 

is= internal standard 
X = analyte of interest 

Relative Standard Deviation 

See Coefficient of variation. 

Repeatability 

The precision, usually expressed as a standard deviation, measur i ng the 
variability among results of measurements at different times of the same 
sample at the same laboratory. The unit of time should be specified, 
since within-day repeatability would be expected to be smaller than 
between-day repeatability. 

Replicabil i ty 

The precision, usually expressed as a standard deviation, measuring the 
variability among replicates. It could also be expressed as an upper 
confidence limit for the difference between two replicates as discussed 
above. 

Replicated Sample 

A sample that has been divided into two or more portions , at some step in 
the measurement process. Each portion is then carried through the 
remaining steps in the measurement process. 

Replicates 

Repeated but independent determinations of the same sample, by the same 
analyst, at essentially the same time and same conditions . 

HAN:PH-CLOS(17) 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Representative Sample 

ITAS QAH 
Section No. "Glossary" 
Revision No. 1 
Date: February 1, 1988 
Page 18 of 23 

A sample taken to represent a lot or population as accurately and 
precisely as possible. 

Representativeness 

The degree to which data accurately and precisely represent a 
characteristic of a population, parameter variations at a sampling point, 
or an environmental condition. 

Reproducibility 

The precision, usually expressed as a standard deviation, measuring the 
variability among results of measurements of the same sample at different 
laboratories. 

Resolution (aka Separation) 

The separation between peaks on a chromatogram; calculated by dividing 
the height of the valley between the peaks by the peak height of the 
smaller peak being resolved, multiplied by 100. 

Routine Method 

Procedure used in measurement of an analyte. It must be qualified by 
other adjectives since no degree of reliability is implied. 

Sample (Statistical) 

A subset or group of objects or things selected from a larger set, called 
the "lotll, or "population". It may consist of an individual or groups of 
individuals. A portion of material to be analyzed that is contained in 
single or multiple containers and identified by a unique sample number . 

Sample Average 

Same as arithmetic mean. 

Sample Size (n) 

The number of units in a sample. 

Secondary Standard 

A material having a property that is calibrated against a primary 
standard. 
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A specifically dema.rked portion of a lot, either actual or hypothetical . 

Semi-volatile Compounds 

Compounds amenable to analysis by extraction of the sample with an 
organic solvent. Used synonymously with Base/Neutral/Acid (BNA) 
compounds. 

Spiked Sample 

A normal sample of material (gas, solid, or liquid) to which is added a 
known amount of some substance of interest. The extent of the spiking is 
unknown to those analyzing the sample. 

Split Sample 

A sample divided into two portions, one of which is sent to a different 
organization or laboratory and subjected to the same environmental 
conditions and steps in the measurement process as the one retained in­
house. 

Standard Analysis 

An analytical determination made with known quantities of target 
compounds;' used to determine response factors. 

Standard Deviation 

The square root of the variance of a set of values: 

n 2 
L (11 - Y) 

• • 
D 

A measure of the dispersion about the mean of the elements in a 
population. 

Standard deviation(s) 

A measure of the dispersion about the average of the elem'!nts in a 
sample. An estimate of the standard deviation of a population. 

Standard Method 

A method of known and demonstrated prec1s1on issued by an organization 
generally recognized as competent to do so. 
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Written, detailed documents describing the performance of routine 
laboratory tasks. They specify what is done, whose responsibility it is 
to perform tasks and whose to verify their correctness; they are 
sufficiently detailed to provide data of known quality and integrity, 
with a minimum loss of data due to out-of-control situations. They also 
provide for documentation to record the performance of all tasks and 
their results, and demonstrate the validation of the data each time the 
data are recorded, calculated, or transcribed. SOPs address the 
following major elements upon which analytical quality depends: 

Organization and personnel 
Facilities and equipment 
Analytical methodology 
Sample custody procedures 
Quality control 
Data handling. 

Standard Reference Material (SRH) 

A material produced in quantity, of which certain properties have been 
certified by the National Bureau of Standards (NBS) or other agencies to 
the extent possible to satisfy its intended use. 

Standardization 

The establishment of the value of a potential standard with respect to an 
established or known standard. 

Statistic 

A constant or coefficient that describes some characteristic of a sample . 
Statistics are used to estimate parameters of populations. 

Statistical Control Chart 

A graphical chart with statistical control limits and plotted values 
(usually in chronological order) of some measured parameter for a series 
of samples. 

Strata 

Segments of a lot that may vary with respect to the property under study. 

Stratified Sample 

A sample consisting of various portions that have been obtained from 
identified subparts or subcategories (strata) of the total lot, or 
population. Within each category or strata, the samples are taken 
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randomly to obtain a more representative sample than that which might 
otherwise be obtained by a completely random sampling. 

Subsample 

A portion taken from a sample. A laboratory sample may be a subsample of 
a gross sample; similarly, a test portion may be a subsample of a 
laboratory sample. 

Surrogate Standard Analyses 

A sample is fortified with surrogate spiking compounds before purging or 
extraction to monitor preparation and analysis of samples. 

Surrogates {Surrogate Standard) 

Compounds added to every blank, sample, matrix spike, matrix spike 
duplicate, and standard; used to evaluate analytical efficiency by 
measuring recovery. Surrogates are brominated, fluorinated , or 
isotopically labelled compounds not expected to be detected in 
environmental media. 

Surveillance 

A.review (monitoring) or observation of ongoing work for the purpose of 
verifying that an action has been accomplished as specifi ed. 

System Audit 

A systematic on-site qualitative review of facilities, equipment, 
training, procedures, recordkeeping, validation, and reporting aspects of 
total (quality assurance system to arrive at a measure of the capabil i ty 
and ability of the sy~tem. Performed on a scheduled, periodic basis by 
the Quality Control Coordinator or the ITAS Quality Assurances/Control 
Director. 

System Performance Check Compounds (SPCC) 

Target compounds designated to monitor chromatographic performance , 
sensitivity and compound instability or degradation on active sites. 
Minimum response factor criteria for the SPCCs are defined i n the USEPA 's 
CLP GC/HS protocols. 

Systematic Error 

The condition of a consistent deviation of the results of a measurement 
process from the reference or known level . 
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Spiking with the analyte that is of basic interest in the environmental 
sample. 

Technique 

Physical or chemical principle for characterizing materials of chemical 
systems. 

Tentatively Identified Compounds (TIC) 

Compounds detected in GC/HS analysis of samples that are not target 
compounds, internal standards or surrogate standards. Up to 30 peaks 
(those greater than 10J of peak areas or heights of nearest internal 
standards) are subjected to mass spectral library searches for tentative 
identification . 

Traceability of Data 

The entire chain of acquired data from the original acquisition effort 
through to the final tabulation, synthesis, reduction and storage 
activity will be clearly documented in a fashion which will allow 
complete reconstruction. 

Traceability of Instrumentation 

All equipment used in the derivation of data during the conduct of 
project activities either in the field or during laboratory efforts shall 
be designated by a unique identification number. This number will in 
turn be indexed into a system which specifically designates all devices 
and instrumentation employed by a particular measurement unit and will i n 
turn specify usage and performance periods associated with the i dentifi ed 
instrument or device . 

Traceability of Samples 

During all environmental monitoring field efforts, acquired samples wi ll 
be assigned specific and unique identification -numbers, and such numbers 
shall be accompanied by documentation which clearly identifies al l 
parameters associated with sample acquisition. 

Traceability of Standards 

All measurement activities which utilize standards for calibration 
purposes must have reliable and documented evidence as to the 
verifiability of standards used. 

rn this context, all calibration standards must be validated against 
primary standards such as those available from the National Bureau of 
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Standards (NBS) or from other primary sources. 

Trip Blank Analyses 

Trip blanks will be prepared by filling two VOA vials with organic-free 
water and shipping the blanks with each field kit (group of samples) . 
Trip blanks accompany the sample bottles through collection and shipment 
to the laboratory and are stored with the samples. If the trip blanks 
indicate possible contamination of the samples, depending upon the · 
nature and extent of the contamination, the samples may either be 
corrected for the trip blank concentration or the sources re-sampled . 

Verification 

An act of confirming and substantiating that an activity or condition has 
been implemented in conformance with the specified requirements. 

HAN:PH-GLOS(23) 




