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1.0 MANAGEMENT COMMITMENT AND ORGANIZATION 

1.1 Statement of Management 
Position on Quality 

IT Corporation (IT) is committed to 

providing quality services for environmental 

management; services which meet the needs 

of our clients, satisfy regulatory 

reguii:_ements, and are commensurate with 

the .. current state of the art. To satisfy our 

clients ' quality objectives, to meet 

regulatory requirements, and to comply 

with IT corporate-wide requirements, IT 

Analytical Services (IT AS) Division has 

adopted a comprehensive Quality Assurance 

(QA) Program. The principles and practices 

of the Program apply to every Associate at 

every level within ITAS; they are 

fundamental to the way we do business and 

to the services we provide. 

The Quality Assurance Management Plan 

CotMP) is an overall statement of Program 

policy. This Plan provides guidance to 

ITJ:S Associates in fulfilling their 

responsibilities and serves as a statement to 

external parties of IT AS' commitment to 

quality. 

The ITAS QAMP recognizes that some QA 

activities must be detailed and adopted on 

an operation-specific basis. To document 

individual laboratory QA practices, the 

IT AS QAMP requires the preparation of 

this Operation-Specific QAMP. 

Implementation of the QA Program is the 

responsibility of all IT AS Associates. 

Management at every · level has the 

commitment, duty, and authority to lead the 

development and implementation of a 

structured management system that provides 

the framework to support the QA Program. 

Management will assure th~t the principles 

and practices of the QA Program are 

implemented and followed. 

A Quality Assurance/Quality Control 

Coordinator (QA/QCC) is assigned to each 

IT AS operating unit to verify that the QA 

Program is implemented as intended by the 

Associates performing the work on a daily 

basis. The QA/QCC has the authority and 

duty to stop work if and when necessary to 

satisfy QA Program requirements. 

To verify that the QA.r Program 1s 

successfully implemented at each IT AS 

operating unit, independent assessments are 

directed or conducted by the Division 

Director, Quality Assurance/Quality 

Control. In addition, operating units are 

subject to assessments by the Vice 

President, Quality and Health Services, and 

by various regulatory authorities and other 
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outside agencies. 

1.2 IT Analytical Services (ITAS) 
Division Organizational 
Structure 

1.2. 1 ITAS Operating Units 

The IT AS Division consists of twelve 

operating units at the following locations: 

IT AS-Austin Laboratory 
(Austin. Texas) 

IT AS-Cerritos Laboratory 
(Cerritos, California) 

IT AS-Cincinnati Laboratory 
( Cincinnati, Ohio) 

ITAS-Edison Laboratory 
(Edison, New Jersey) 

IT AS-Knoxville Laboratory 
(Knoxville, Tennessee) 

. · 1TAS-Oak Ridge Laboratory 
. (Oak Ridge, Tennessee) 

IT AS-Pittsburgh Laboratory 
(Pittsburgh, Pennsylvania) 

IT AS-Special Analysis Laboratory 
(Knoxville, Tennessee) 

IT AS-St. Louis Laboratory 
(St. Louis, Missouri) 

IT AS-Richland Laboratory 
(Richland, Washington) 

IT AS-Field Analytical Services­
West (Martinez, California) 
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IT AS-Field Analytical Services-East 
(Knoxville, Tennessee) 

IT AS is a laboratory network dedicated to 

the analysis of hazardous, radioactive, and 

mixed waste material. Radiochemical 

analyses are performed at the IT AS 

laboratories located in Oak Ridge, Richland, 

and St. Louis. Field Analytical Services 

(FAS) groups, located in California and 

Tennessee, serve as a key link between 

field operations and the analytical 

laboratories. 

1.2.2 Organization Charts 

The organizational structure for the IT AS 

Division is displayed in Figure 1.2-1 . The 

organizational structure for each IT AS 

operating unit is displayed in Appendix 

Section 1. The quality-related 

responsibilities of the members of the IT AS 

Division and of the IT AS operating writs 

are outlined in Section 1.3 . . 

1.2.3 Equipment 
. I 

A listing of instrumentation used by each 

IT AS operating unit is shown in Appendix 

Section 2. 

1.2.4 Facility Security 

Each IT AS laboratory is a limited access, 

secure facility . To ensure that only 

authorized personnel are able to enter the 

building from an entrance that is not 
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monitored, entry into each building is 

limited in one or more of the following 

ways at a minimum: 

1.3 

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

_ Locking doors and issuing keys only 
• to authorized personnel 

During business hours, entry is 
possible only through the main 
entrance. This entrance is 
monitored at all times by the 
receptionist. All guests are required 
to sign in using the visitor logbook 
and obtain a visitors badge. 

Alarm systems to detect 
unauthorized entrance 

Quality Organization 
The achievement of quality in all activities 

is the responsibility of each IT AS 
. 

Ail_ociate. Quality related responsibilities 

within the operational unit provide for the 

implemeii"tation of the QA Program and 

completion of quality control (QC) 

activities. 

The quality related responsibilities in IT 

and the IT AS Division are described in the 

following sections. The quality-related 

responsibilities may be reassigned by 

dividing the activities among different 

individuals or enhanced by adding 
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.. activities, but they may not be eliminated. 

1.3.1 Vice President, Quality and 
Health Services, IT Corporation 

Reports directly 
Exe-cutive Officer 
Corporation 

to the Chief 
(CEO), IT 

Approves the ITAS QAMP and the 
IT AS Operation-Specific QAMP 

Provides independent QA review by 
participating in or conducting 
assessments of IT AS operations 

Participates in finding solutions to 
quality problems not readily 
resolved within IT AS 

1.3.2 Vice President, IT Analytical 
Services, IT Corporation 

Reports directly to the CEO, IT 
Corporation 

Approves the IT AS QAMP, the 
ITAS Operation-Specific QAMP, 
and IT AS Manual~ of Practice 
(MOP) 

Assumes the ultimatf responsibility 
for the QA Program within ITAS 
operations 

Assigns specific quality-related 
responsibilities within the operating 
units to the IT AS Laboratory and 
FAS Directors 

Periodically determines the 
effectiveness of the QA Program. 
recommending changes to the 
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Division Director, QA/QC 

1.3.3 Division Technical Director, IT 
Analytical Services 

Reports directly to the Vice 
President, IT Analytical Services 

Maintains and disseminates as 
appropriate to the laboratories 
current information on regulations 

- 7: and approved methodologies 
performed by IT AS laboratories 

Acts as a technical consultant, 
interfacing with the Division 
Director, QA/QC for quality related 
issues to assure uniform technical 
excellence across IT AS operations 

Provides guidance and training to all 
Laboratory Technical Directors 

Approves the ITAS QAMP, the 
IT AS Operation-Specific QAMP and 
appendices, and ITAS MOPs. Also 
reviews other quality and teclmical 
documents produced by IT AS for 

:accuracy, completeness, and 
i:.. applicability to relevant technical 

goals , regulations , and 
melhodologies ,. 
Guides implementation of the QA 
Program through training programs 

1.3.4 Division Director, Quality 
Assurance/Quality Control, IT 
Analytical Services 

Reports directly to the Division 
Technical Director with a QA 
"dotted line" responsibility to both 
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the Vice President. IT Analytical 
Services and the Vice President. 
Quality and· Health Services, IT 

Reviews and approves ITAS QA 
documents 

Approves the ITAS QAMP, the 
IT AS Operation-Specific QAMP and 
appendices, and IT AS MOPs 

Provides guidance and training to all 
laboratory QA/QCCs 

Oversees independent assessments 
(audits) of ITAS iaboratories to 
identify areas where improvement is 
needed to comply with the QA 
Program 

Verifies completion of corrective 
actions required to correct 
nonconformances identified during 
assessments 

Acts as the focal point for 
improvements and changes to the 
QA Program, approves and initiates 
these changes 

~ 

Discusses unresolved 
nonconformances ide.itified during 
assessments or brought to the 
Director's attention by the QA staff 
for resolution with the IT AS 
Operational Directors, Vice 
President. IT Analytical Services 
and/or Vice President. Quality and 
Health Services, IT 

Suspends further processing in 
operational units that are · out-of­
control until the nonconformance is 

I 
I 
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1.3.5 Division Operations Director, IT 
Analytical Services 

Reports directly to the Vice 
President, IT Analytical Services 

.Approves the IT AS Operation­
Specific QAMP 

-·· 7 Assumes responsibility and provides 
resources for implementation of the 
QA Program within the operational 
units 

Assigns specific quality-related 
responsibilities within the 
operational units to resolve problems 

Periodically determines the 
effectiveness of the QA program 

1.3.6 Field Analytical Services 

Director 

· Reports directly to the Vice 
. { President, IT Analytical Services 

~ with operational responsibility to the 
Division Operations Director 

Implements the QA Program within 
the operation 

Approves quality related documents 

Periodically determines the 
effectiveness of the QA Program 
within the operation 

Responsible for the issuance of 
analysis reports for the operation 
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Maintains adequate staffing 
documented on organization charts 

1.3. 6. 1 Field Analytical Services 
Business Unit/Office 
Manager 

Reports directly to the FAS Director 

Implements the QA Program within 
the business unit/office 

Reviews and approves quality 
related documents 

Conducts project reviews to assure 
compliance with QA Programs 

Chairs the business unit/office 
Quality Team 

Coordinates performance of client 
satisfaction surveys with client QA 
Officer 

Approves the IT AS Operation­
Specific QAMP and the applicable 
appendix 

1.3.6.2 FAS Project Manager 

Directs preparation ofJ;Iuality related 
documents for projects 

Designs project QA programs to 
meet project objectives 

Establishes analytical project data 
quality objectives 

Coordinates with the laboratory to 
ensure that quality issues are 
addressed at all stages of a project 
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Assures that project quality 
requirements are met 

1.3.6.3 FAS Field Analytical 
Specialist 

Prepares project · quality documents 

Implements project quality 
requirements for task performance 
and documentation 

Prepares and maintains records 
documenting quality control 
problems implemented for a project 

Adheres to _the ITAS QA Program 
for governing project activities 
unless superceded by a 
project/program-specific plan 

1.3. 7 Laboratory Director (Operating 
Unit Director) 

r 

Reports directly to the Vice 
President, IT Analytical Services 

_ with operational responsibility to the · 
Division Operations Director 

Implements the QA Program within 
the laboratory 

Approves quality related documents 

Approves the IT AS Operation­
Specific QAMP and the appropriate 
appendix 

Periodically determines the 
effectiveness of the QA Program 
within the operation 

Maintains adequate staffing 
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documented on organization charts 

1.3. 7. 1 Systems Manager 

Reports directly to the Laboratory 
Director 

Supervises daily activities of the 
Project Management, Laboratory 
Information Management System 
(LIMS) Operation, Sample Control, 
Administrative, and Report/Proposal 
Production Groups 

Oversees the log-in_ of all samples 
received, completion of chain-of­
custody records, and initiation of 
project records 

Supervises sample storage facilities 

Works with Operations Manager 
and/or Group Leaders to assure the 
requirements of the project are met 
in a timely manner 

Supervises the verification of 
software for data processing 

Ensures compliance with QA 
Program within the laboratory 

I 

1.3. 7.2 Operations Manager 

Reports directly to the Laboratory 
Director 

Supervises daily act1v1t1es of the 
Operational Groups 

Supervises QC activities performed 
as a part of routine analytical 
operations 
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Supervises the preparation and 
maintenance of laboratory records 

Oversees the preventive maintenance 
program 

Sup~rvises laboratory participation 
in interlaboratory accreditation and 
proficiency programs 

Ensures compliance with QA 
Program within the laboratory 

In the absence of a Group Leader, 
assumes their quality responsibilities 

1.3.7.3 Quality Assurance/Quality 

,,... 

Control Coordinator 

Reports directly to the Laboratory 
Director or the Laboratory Technical 
Director as defined by the 
organizational chart 

Develops and defines the Total 
Quality Program for the laboratory 

- within Division and Corporate 
guidelines 

Monitors laboratory practices to 
ensure conformance with the IT AS 
QA Program , regulator y 
requirements and client specified 
contractual obligations 

Recommends resolutions for 
ongoing or recurrent 
nonconformances within the 
laboratory 

Shuts down out-of-control analyses 
or laboratory groups if necessary 
until the nonconformance 1s 
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corrected 
appropriate 
and/or ·. the 

and notifies the 
Laboratory Director 

Division Director, 
QA/QC 

Reviews data quality measures, 
including statistical data to verify 
that the laboratory is meeting stated 
quality goals 

Closes findings and observations of 
QA audits 

Performs two QA Systems Audits 
per year ( one full systems audit and 
one follow-up audit) 

Establishes and supervises 
laboratory QA training programs 

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

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

Performs monthly surveillances of 
the laboratory ( except'" during months 
when a systems audit or follow-up 
audit is performed) 

. -
Maintains certification and 
accreditation programs 

Arranges for insertion of QC 
samples into the laboratory sample 
stream and reviews the results 

Performs statistical analyses utilizing 
results of the QC sample analyses 
and reviews the data to assure 
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compliance with stated quality 
objectives 

Assists in the performance of QA 
Systems Audits 

Maintains controlled documents 

Prepares monthly quality report to 
management 

.. ,·. Performs Client Satisfaction Surveys 

1.3.7.4 Technical Director 

Reports directly to the Laboratory 
Director 

Provides technical overview of 
laboratory activities 

Establishes and supervises the 
trammg of analysts in good 
laboratory practices and analytical 
methodologies 

_ Writes and reviews Standard · 
. Operating Procedures (SOPs), 
~ assuring compliance with regulations 

~ · and approved methodology 

Serves as technical consultant to 
Project Management and analytical 
staff m choosing the correct 
methods, QC and analytical 
techniques 

Evaluates analytical techniques, 
procedures, and instrumentation and 
provides recommendations for 
improvement to the Laboratory 
Director 
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Recommends standards for 
purchasing instrumentation , 
equipment, · reagents, gases, and 
chemicals in accordance with SOPs 
and approved methodologies 

Defines the calibration and 
preventive maintenance programs 

Approves customer requested 
variances to methods 

Responsible for specific Division 
SOPs and method improvement 
vanances 

In some laboratories, supervises the 
QA/QCC as defined by the 
organizational chart 

Ensures compliance with QA/QC 
Program within the laboratory 

1.3.7.5 Group Leader/Team Leader 

Reports directly to the Operations 
Manager or the Laboratory Director 
in the absence of an Operations 
Manager 

Serves as the lead analyst within the 
group (e.g. GC/MS, GC, AA/ICP, 

. I 
General Chemistry, etc.) and 
supervises daily activities of all 
other analysts within their group 

Organizes and 
analytical testing 
consideration for 
times 

schedules the 
program with 

sample holding 

Supervises QC activities performed 
as a part of routine analytical 



operations 

Implements data verification 
procedures 

Supervises the preparation and 
maintenance of laboratory records 

-Evaluates instrument performance 
and supervises the calibration and 

_ _ preventive maintenance programs 

Oversees or performs review and 
approval of all analytical data and 
submits it to the Project Manager 
for reporting 

Reports out-of-control or 
nonconforming situations to the 
appropriate managers (e.g. 
Operations Manager, Laboratory 
Director, Technical Director, and/or 
Project Manager) and the QA/QCC. 

Supervises 
instruments 
repairs 

maintenance 
and scheduling 

of 
of 

__ . : Ensures compliance with QA ... Program within the laboratory 

1.J:-7. 6 Project Manager 

Monitors analytical and QA project 
requirements 

Assists the Systems Manager, 
QA/QCC, and Technical Director 
with interpretation of work plans or 
QAPjP requirements 

Assists the Systems Manager in 
establishing goals, priorities, 
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schedules, and work assignments 

Keeps th~ laboratory and the client 
informed of project status 

Approves customer requested 
variances to methods 

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

Reviews data packages for 
completeness and compliance to 
client needs 

Prepares Quality Assurance 
Summaries (QASs) 

Generates and signs analytical 
reports ( or designee) 

1.3. 7. 7 Analyst 

Implements the QA Program within 
the laboratory 

Performs analytical procedures and 
data recording in ac.gordance with 
accepted methods 

Performs and documCBts calibration 
and preventive maintenance (may 
also be performed by a calibration 
control group) 

Performs data processing and data 
verification 

Immediately reports out-of-control 
or nonconforming situations to the 
Group Leader and QA/QCC 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Maintains control charts or tables 

1.3.7.8 Sample Custodian 

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

Logs samples into the LIMS system 

Ensures that all samples are stored 
- . . -:- in the proper environment 

Assists Waste Management staff 
with sample disposal 

1.3.7.9 Document Control 
Coordinator 

Receives and initiates chain-of­
custody for data packages received 
from the laboratory 

Maintains custody of data packages 

1.3. 7. 10 Data Reporting Staff 

. Accurately transfers data from 
; verified laboratory data packages or 

~ - laboratory report forms to 
Certificates of Analyses or other 
detiverables 

Performs a thorough QA review of 
all Certificates of Analysis or final 
reports to verify the accurate 
transcription of data 

Prepares electronic data transfers 
(EDTs) 
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2.0 QUALITY ASSURANCE PROGRAM DESCRIPTION 

• 
2. 1 Introduction 
IT has defined Quality as "meeting the 

requirements of our clients, both internal 

and external". To achieve Quality, a Total 

Quality• Management (TQM) process has 

been established and is being implemented 

throughout the company. Part of this 

implementation is through Division QA 

Programs. 

It is the purpose of the ITAS QA Program, 

as expressed in the QAMP, to provide data 

which are of known and acceptable quality. 

To achieve this, a system is described 

which controls the following: 

Preservation of samples 

. Receipt and handling of samples .. 

_!r~essing and analysis of samples ... 
Analytical equipment 

r 
Bata verification 

Data reporting 

Records management 

Management review 

IT AS recognizes that all laboratory and 

field Associates affect data quality. This 

Plan has been prepared so that all IT 

Associates will be cognizant of the policies 

adopted by IT AS for the production of 

analytical ~ta and will be aware of their 

responsibilities. Specific implementation 

instructions for quality practices are 

documented m SOPs for each IT AS 

operating unit. 

As cross referenced m Table 2.1 -1, the 

ITAS QA Program meets the basic 

requirements of the following references: 

Interim Guidelines and Specifications 
for Preparing Oualitv Assurance Project 
Plans, OAMS-005/80, Office of 
Monitoring Systems and Quality 
Assurance, Office of Research and 
Development , United States 
Environmental Protection Agency, EPA 
600/4-83-004, February 1983 

Oualitv Assurance Program 
Requirements for Environmental 
Programs, American Society for Quality 
Control, Energy Division, Environmental 

. ,,, 
Waste Management Committee , 
ANSI/ASQC-E4-19xx (Formerly EQA-
1 ), July 1992 

· Quality Assurance Program 
Requirements for Nuclear Facilities, The 
American Society of Mechanical 
Engineers, ANSI/ASME NQA-1-1989 
edition 
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Quality Assurance, Office of Nuclear 
Energy & Office of Environmental 
Safe~ and Health, United States 
Department of Energy, DOE ORDER 
5700.6C, August 1991 

. Performance Criteria for Radiobioassay. 
ANSI N 13.30, September 1989 

. Measurement Quality Assurance for 
Radioassav Laboratories. ANSI N 42.2, 

- .. ~vised May 21, 1992, Revision lOA 

• Oualitv Svstems-Model for Oualitv 
Assurance in Design/Development. 
Production, Installation, and Servicing. 
ISO 9001 (ANSI/ASQC Q91-1987) 

Additional guides utilized by the 

radiochemistry laboratories include: 

• USNRC Regulatory Guide 4.15, Oualitv 

Assurance for Radiological Monitoring 

Programs (Normal Operation) - Effluent 

Streams and the Environment 

• ..ASTM Standard Guide C 1009 - 83 . .... 
Establishing a Oualitv Assurance 

"Progrmn for Analytical Chemistry 
jP 

Caboratories within the Nuclear Industry 

For the purposes of this Plan, the IT AS 

Quality System is composed of QA and QC 

activities. The terms are defined and used 

as follows: 

Quality System - "The collective plans, 
activities, and events that are provided 
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to ensure a product, process, or device 
will satisfy _given needs." ANSI/AS QC 
Standard AJ 

Quality Assurance - "All those planned 
or systematic actions necessary to 
provide confidence that a product or 
service will satisfy given 
needs. "ANSUASQC Standard A3 

• Quality Control - "A process which 
measures actual quality performance, 
compares with standards, and acts on the 
difference!" Juran, 1974 

2.2 Objectives of the QA Program 
The overall objective of the QA Program 

for IT AS operations is to provide data of 

known qual ity that meet client 

requirements. In general, to accomplish 

this, each laboratory must: 

Maintain an effective, ongoing QC 
Program to measure and verify 
laboratory performance 

• Meet data requirements for accuracy, 
precision, and completeness through the 
use of proven methodokfies 

• Provide sufficient flexibility to allow 
controlled changes in routine 
methodology to meet specific data 
requirements 

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

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

Maintain complete records from sample 
submittal through laboratory analysis, 
data verification, reporting, and sample 
disposal 

In order to meet these objectives, two levels 

of management controls are required. 

Controls at the organizational level include 

all .. activities that support common or 

standardized functions such as Associate 

qualifications and training, document 

control, and material procurement. Controls 

at a project level consist of the project­

specific QA program activities necessary to 

produce the desired type and quality of 

product. 

2.3 Quality Assurance Documents 

Table 2.3-1 summarizes the ITAS QA 

docum~nts, the purpose of each, and the 

required approvals for each. Document 

cog_trol, distribution, and rev1s1on is 

di~ssed in Section 5. 

- - - - - - - - -

ITAS Opcration-Specitic QA.l\-1P 
Section No. 2.0 
Date Initiated: September I. 1993 
Revision No. 0 
Date Revised: NIA 
Page 29 of 246 

. ,.. 



' O"',, ~ 
C:;i 
('..J 
c=, 

,r 
C'..J 

, O:y 
. ('"..,J -~ --= . ::r 
t c,,--... 

r 

This page was intentionally left blank. 

IT AS Operation-Specific QAMP 
Section No. 2.0 
Date Initiated: September I. 1993 
Revision No. 0 
Date Revised: NIA 

Page 30 of 246 ( 

. ,r 



c::J 

t."✓ 
c::) 

"' C",.J 
~ 
"C'1 
~ 
~ -.-
5....., 

IT AS Operation Spccific-QAMP 
Section No.: 3.0 
Dale Initialed: Seplember I, 1993 
Revision No.: 0 
Dale Revised: NIA 
Page 3 I of 246 

3.0 ASSOC/A TE TRAINING AND QUALIFICATION 

• 
All quality related activities performed by 

IT AS shall be accomplished by Associates 

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 
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 bot11, that 
enable an individual to perform a 
reqµired function. - . 

~ertification The action of 
_getemuning, verifying, and attesting, in 
~ting, to the qualifications of 
personnel (Associates) or material. 

Orientation - The act or process of 
acquainting individuals with the existing 
situation, environment, or condition. 

3.1 Associate Qualifications 

Each operating unit shall have job 

descriptions for all positions. These job 

descriptions shall specify the minimum 

qualifications m terms of education and 

experience, knowledge, and skills necessary 

for an Associate to carry out work. The 

operational supervisors shall compare each 

Associate' s performance with the 

qualifications established in his/her job 

description at least annually. This should be 

done in conjunction with the Associate ' s 

Job Performanc~ Review (JPR). 

IT AS normally expects necessary 

knowledge and fundamental chemical 

laboratory skills to have been demonstrated 

by formal academic training to include 

course work m general chemistry, 

qualitative analysis, quantitative analysis, 

and instrumental analysis. Qualifications of 

all professional Associates shall be 

documented by resumes which include 

academic credentials, employment history, 

experience, and professional·~ registrations. 

A copy of a current reswne shall be 

included in each Associate'f training file. 

When applicable, each professional 

Associate shall be formally qualified to 

perform . their lab functions by their 

supervisor. Applicability is dependent upon 

the Associate' s job function. Associates 

must be formally qualified if their work 

involves sample management, sample 

preparation, clean-up, or analysis 
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procedures, or project management. Record 

of personnel qualification must be 

docwnented in tl1e Associate ' s training file. 

An example form is shown in Figure 3. l -1. 

3.2 Orientation and Training of 
Laboratory Staff 

Training 1s performed to maintain 

proficiency, promote improvement, and to 

stimulate professional development. IT AS 

staffs include professional Associates who 

are scientists. Such Associates shall be 

assigned duties within the capabilities of 

their education and experience by the 

appropriate supervisor and shall be qualified 

to perform and train others on specified 

procedures based on this experience. 

IT AS Associates are qualified through 

indoctrination and experience which is. 

docum~nted in resumes and training files. 

Each new Associate shall be supervised in 

thejr _activities by experienced Associates 

unftt, in the opinion of the supervisor, they 

are-capabie of independently performing 
p 

their duties. This authorization to perform 

independently shall be docwnented in the 

training files on a personnel qualification 

form. In addition, training for management 

Associates shall include professional, 

managerial, communication, and 

interpersonal skills. On-going or periodic 

assessments will be performed to determine 

training needs and effectiveness of 

.. instruction. 
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An individual training record ( example 

shown in Figure 3 .2-1) shall be maintained 

for each Associate. This form must ·be 

reviewed and updated, as necessary, by the 

Associate on an annual basis. 

·3.2. 1 Quality Assurance Orientation 

Each newly hired ITAS Associate is 

required to go through QA orientation. The 

QNQCC shall conduct this orientation in 

accordance with SOPs within two weeks of 

the Associate's report-to-work date. The 

QNQCC shall review the following topics­

( at a minimwn) with the new Associate: 

Overview of ITAS QA Program 

IT AS philosophy on data integrity and 
meeting client requirements 

. IT AS QA documents 

Pertinent regulatory QA ;equirements 

Data recording practices ,,,. 

Nonconformance and corrective action 

• Chain-of-Custody procedures 

An example form. used for documenting 

QA orientation is shown in Figure 3.2-2. 

Following QA orientation, the Associate is 

required to take a written QA examination 

\ 
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to demonstrate an understanding of the 

laboratory QA program and to determine if 

any areas covered require further training. 

3.2.2 Quality Assurance Training 

Training in the nature and goals of the QA 

Program shall be provided at least once a 

year to all laboratory Associates. Formal 

tra.iniug sessions will be conducted and 
.. ,:. 

documented by the QA/QCC. The training 

program shall address regulatory 

requirements as appropriate, basic QC 

practices, responsibilities of the technical 

staff, responsibilities of the QA/QCC, the 

reporting of nonconf ormances, and the 

performance of audits. In addition, each 

laboratory Associate shall become familiar 

with the laboratory QA Program by reading 

pertinent sections of the IT AS QAMP and 

the Operation-Specific QAMP, and QC 

procedures appropriate to his/her po~ition. 

3.1.:,_3 : Health and Safety Orientation 

Each newly hired IT AS Associate, contract 

W'1fker, or working visitor is required to go 

through a health and safety orientation 

before they are allowed to work in the 

laboratory ( as per the laboratory Chemical 

Hygiene Plan). This orientation is to be 

performed as soon as possible after or 

within one week of the Associate's report­

to-work date. The Associate' s immediate 

supervisor or the laboratory Health and 

Safety Coordinator should perform this 
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__ orientation, which includes v1ewmg 

videotapes on the OSHA Laboratorv •. . 
Standards and "basic" laboratory safety. 

The Associate will receive information on 

the following: 

Safety Policy and Program 

Laboratory Emergency (Contingency) 
Plan 

Safety Equipment 

Material Safety Data Sheets (MSDSs) 
( content and location) · 

The supervisor will supply basic job-related 
information on: 

Chemical Safety 

Electrical Safety 

Thermal Safety 

Mechanical Safety 

Waste Disposal 

All health and safety orientations will be 
documented. 

3.2.4 Health and Safety Training 

Health and safety training at IT AS 1s 

required for all Associates, contracted 

workers, and temporary help. This training 

is to be given within 90 days of the start-to­

work date and will be provided by Division 

Health and Safety or by qualified 

instructors in the laboratories. 
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Documentation 1s maintained m the 

Associate ' s training records. 

IT AS health and safety training includes the 

following: 

Laboratory Safety Training (LST)­
required for each Associate every two 
years, at a minimum 

Chemical Hygiene Plan (CHP) Training­
each Associate is required to attend an 
annual refresher 

3.2.5 QAIQCC Training 

All QA/QCCs shall receive training from 

the Division Director, QA/QC, so that they 

are proficient in the requirements of the 

ITAS QA Program and it's application. 

Formal training, directed by the Division 

Director, QA/QC, is performed on an 

annual basis. Continued proficiency of 

QA/QCCs shall be maintained through 

active participation in QA audits and the 
. 

pref.Laration and review of QA documents. 

Evaluation of QA/QCC proficiency shall be - -
comucted on an annual basis by the 

Division . Director, QA/QC, as secondary 

reviewer of the QA/QCC' s JPR. 

3.2. 6 Lead Auditor Certification 

ITAS has developed a program for 

certifying Lead Auditors. QA/QCCs are 

the primary participants in this program 

which is described in the ITAS System 

Procedure No. 8907-QAC-04, "Standard 

Operating Procedure for Auditors 

ITAS Operation Specific-QAJvlP 
Section No.: 3.0 
Date Initiated: September I. 1993 
Revision No.: 0 
Date Revised: NIA 
Page 34 of 246 .( 

.. Certification at IT AS Laboratories." All 

internal IT AS systems audits are lead by art 

ITAS certified Lead Auditor. Lead Auditor 

certification is documented with an example 

form shown in Figure 3.2-3 and with a 

~ertificate signed by the Division Director, 

QA/QC. 

3.3 Training Records 

Each IT AS Associate has an individual 

training file maintained by the QA/QCC. 

The documents included in_ the training file 

are the following: 

• Associate' s resume ( current and in IT AS 
format) 

Individual training record 

Reference to qualifying sample sets 

• QA examinations 

• Professional certificates ( copies) 
. 

Attendance records of training courses 

Personnel qualification reaords 

Each Associate shall review their training 

file annually, at a minimum, to ensure 

completeness and correctness of contained 

information. 
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4.0 PROCUREMENT OF ITEMS AND SERVICES 

This chapter defines the IT AS requirements 

for the procurement of items and services. 

This program will provide for: 

Assurance that purchased items and 
services meet established requirements 

_ an~ perform as expected 

Evaluation and selection of vendors 

Inclusion of applicable technical and 
administrative requirements m 
procurement documents 

4.1 Selection of Vendors 

Prospective vendors will be evaluated and 

selected based on the following c~ teria as 

appropriate: 

Evaluation of the vendor' s history of 
providing an identical or similar product 
which performs satisfactorily in actual 
use. -- . ... 
Objective evaluation of the vendor's 
.:.urrent- quality records supported by 

1a..ocumentation 

Direct audit of the vendor's technical 
and quality capability 

The QA/QCC shall determine the needed 

level of qualification based on the 

importance of the item or service being 

purchased. Vendors which provide test and 

measuring equipment, standards, quality 

related service contracts, or subcontracted 

laboratory services (quality related items) 

shall be subject to the more rigorous 

controls befow. 

For the procurement of test and measuring 

equipment it is recognized that the 

environment in which the measurement 

system is placed may have a bearing on its 

performance. Therefore, the QAJQCC may 

substitute an acceptance testing plan to . 

assure that the measurement system is able 

to meet specifications m the laboratory 

environment, in lieu of other supplier 

qualification activities. 

4.2 Procurement of Quality Related 
Items 

The quality of instruments, equipment. 

standards, reagents, solvents, other 

chemicals, gases, water, aiid laboratory 

containers used in analyses must be known 

so that their effect upon analytical results 

can be defined. I terns purchased by an 

IT AS operating unit shall meet the 

requirements and specifications of client 

contracts or analytical methods, as detailed 

m laboratory-specific SOPs. At a 

minimum, all reagents shall meet the 

specifications established by the Committee 

on Analytical Reagents of the American 



Chemical Society. If these are not 

available, a comparable or next best grade 

shall be used. 

Quality specifications shall be included or 

referenced in the purchasing documents for 

the procurement of applicable items. The 

QA/QCC shall approve vendors or items 

pl;µ'cl}ased. This approval will be maintained 
.. . 

by purchasing from a "QA Approved" list 

of vendors and items. If items which may 

affect laboratory quality are requested· from 

non-preapproved vendors, QA approval 

must be obtained prior to placing the order. 

When ordering such items, a system shall 

be put in place in each laboratory to assure 

the quality of the item received. Each 

laboratory shall assign individuals 

responsible for purchasing materials and 

controlling them in the laboratory. 'Duties 

of the_ responsible individuals include: 

-- . ... 
Specifying in purchase orders or 

--requisitions, suitable grades of materials 
~ 

- -~de shall be defined by the QA/QCC 
or responsible manager) 

Verifying upon receipt that materials 
meet requirements and that, as 
applicable, material certificates are 
provided and maintained m the 
laboratory Quality/Operations records 
system 

Identifying and storing materials 

Verifying 
properly 
materials 
expired 
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that material storage 1s 
maintained. and removing 
from . use when shelf life has 

4.2. 1 Role of IT AS Division 
Purchasing 

IT AS Division Purchasing supports the 

IT AS operations by: 

• Maintaining contractual requirements of 
materials contracts 

Negotiating new contracts 

Identifying potential vendors and 
subcontractors 

Identifying vendors for unique or scarce 
materials 

In order to enhance standardization of the 

product within the laboratory network, 

IT AS Division Purchasing shall pursue 

National Contracts for: 

Laboratory supplies of-Jmown quality 
and proven reliability 

Instrumentation ,.. 

• Standards from traceable, certified 
sources 

4.2.2 Procurement Procedures 

The specifications for standards, chemical 

reagents, solvents, gases, water, and other 

items specified in approved analytical 

methods shall be met by the laboratory and 
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written in method SOPs. In addition, each 

laboratory must have the following items 

included in SOPs that cover: 

Checking the purity of standards, 
reagents, solvents, other chemicals, and 
water versus intended use 

Storage and expiration of standards, 
- .. r~agents, solvents, and other chemicals . . 

Requirements for laboratory containers 
( e.g. volumetric glassware, sample 
containers) 

. Cleaning of glassware prior to use 

Corrective actions for failure of an item to 

meet required specifications are: 

. Review current supplies and eliminate 
from use 

. Return to vendor 

. Evaluate a new lot or alternate supplier 

.:.. · 
The Division Technical Director or the 

9Ivision Director, QA/QC shall be 

immediately notified of any quality 

problems with national vendors. 

4.2.3 Radioactive Reference 
Materials 

IT AS shall procure only radioactive 

reference materials which are traceable to 

the National Institute of Standards and 

Technology (NIST). If the NIST 
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•· traceability is not commercially accessible, 

the best available .standard for that isotope 

shall be used. Certification of traceability 

shall be procured from the supplier. 

· Documentation received with each standard 

shall include, at a minimum, the following 

information: 

Traceability to NIST or other certificate 
of analysis 

Radionuclide identification with activity 
and error 

Source identification or traceability 
number 

Date of assay 

• Half-life of radionuclide(s) 

Mass and volume of standards 

• Percent of impurities 

Receipt, storage, use, control, and disposal 

of radioactive standards;~ as well as 

documentation of these activities, are 

described m operation-..pecific SOPs. 

Sources used to verify continuing 

calibration shall meet the requirements of 

this section. 

4.3 Procuring Services 

Subcontract Laboratory Services - A 

subcontract laboratory is defined, for the 

purposes of this QA.MP, as a laboratory 
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external to the IT AS laboratory network. A 

subcontract laboratory will be used only in 

the event that an IT AS laboratory does not 

have the capability or capacity to perform 

the requested testing, or the customer so 

directs (in which case the customer then 

assumes responsibility for subcontractor 

performance). A subcontract laboratory 

wiil b~ used only after approval is obtained 

from : the client and the quality of the 

laboratory is determined to be acceptable by 

IT AS QA/QC staff. 

Once it" is determined that a subcontract 

laboratory is required and approval is 

obtained from the client to use a laboratory 

external to the ITAS network, the QA/QCC 

must perform a quality systems audit of the 

selected subcontract laboratory. This audit 

must be approved by the Division Director, 

QA/QC. and documented in both the 

Quality/Operations records at the laboratory 

an4-in. aivision subcontract laboratory files. --The procedure for the approval to use a 

sub'°ntrac1 laboratory is detailed. in IT AS 

Division SOP No. IT-QC-0002. 

4.4 Internal QC Requirements 

4.4.1 Water 

ASTM Type II grade or equivalent water at 

a minimum will be used in all metals, 

radiological, wet chemistry, and organic 

analyses. Type II water is obtained by the 
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.. use of commercial ion-exchange deionizing 

units includin~ an appropriate polishing 

unit. The resulting water has a maximum 

conductivity of 1.0 umho-cm at 25° C, 

minimum resistivity of 1.0 Mohm at 25° C, 

maximum - total matter of 0.1 mg/L, a 

minimum color retention time of potassium 

permanganate of 60.0 minutes, and no 

detectable soluble silica. Conductivity 

and/or resistivity will be documented daily 

in a logbook or file. Maintenance 

documentation will be kept for both the 

deionizing units and the polishing unit. 

For volatile analyses the water may be 

further purified by purging with an inert gas 

before use to remove traces of organic 

solvents. 

Water monitoring procedures used by IT AS 

operating units are detailed in operation­

specific SOPs. 

4.4.2 Compressed Air and Gases 
Ultra high purity compressQtl gases from 

preapproved vendors will be used when 

required for instrumentation. Compressed 

air and gasses must meet the requirements 

and specifications of the analytical methods 

performed. In-line filters will be used when 

appropriate to minimize contamination and 

moisture from the gases. 
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4.4.3 Glassware Preparation 

Glassware preparation procedures instituted 

at IT AS operating units are designed to 

ensure that no contaminants are introduced 

during sample analysis. Procedures 

describing glassware preparation are 

detailed in operation-specific SOPs. 
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5.0 DOCUMENT CONTROL AND RECORDS 

IT AS has designed and implemented a 

system to control, distribute, and revise 

documents affecting quality. These 

documents are approved by the appropriate 

positions ( see Table 2.3-1 ). Controlled 

doc_!llll~nts are required to be reviewed and 

revised,: if necessary, on a scheduled basis. 

The frequency of this review is dependent 

on regulations and client requirements, but 

it should occur at least annually. Interim 

changes to controlled documents may be 

instituted by the use of a Procedure Change 

Form (example shown in Figure 5.0-1). 

Procedure Change Forms require the 

approval of the laboratory QA/QCC, the 

Operating Unit Director, and the Division 

Director, QA/QC. Procedure Change 

Forms _ remain in effect until the. next 

revision of the document. . They are 

de~rioed in the IT AS System Procedure ... 
No. 8906-QAC-03, "Standard Operating 

Pr~dure- for Preparation and Control of 

Procedures and Manuals". Controlled 

documents include but are not limited to 

this Operation-Specific QAMP, the ITAS 

QAMP, SOPs, and internally-generated 

QAPjPs and QAPPs. 

5.1 Quality Assurance 
Management Plan (QAMP) 

The ITAS QAMP provides ITAS Quality 

Assurance policy. It is applicable to and 

• 
provides direction for all IT AS operations. 

The Plan discusses both the administrative 

and technicaj aspects of Quality Assurance 

and Quality Control. It is not however, 

intended that the Plan provide in-depth 

technical discussion. The Operation-Specific 

QAMP and SOPs supplement the IT AS 

QAMP to provide the details of 

implementation. The QAMP has 

precedence in policy matters over all other 

IT AS quality-related documents. 

5.2 Operation-Specific QAMP 
(OS-QAMP) 

The OS-QAMP supplements and enhances 

the ITAS-QAMP (Section 5.1). While the 

ITAS-QAMP serves as an over-view 

document and provides ITAS QA policy, 

the OS-QAMP further provides detailed 

technical discussions and information that is 

common to all IT AS operatfng units. An 

appendix for each operating unit 

supplements the OS-QAmP. Each 

appendix contains information that 1s 

specific to that operating unit only. 

5.3 Manuals of Practice (MOP) 

MOPs are developed to provide in-depth 

technical discussions of specific topics. For 

example, a MOP for the field collection, 

preservation, and shipment of samples to 

IT AS laboratories provides specific uniform 
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• direction to IT Associates. The IT AS 

Chemical Hygiene Plan and Safety Manual 

are also considered MOPs. MOPs are 

usable across IT AS operations. 

5.4 Standard Operating 
Procedures (SOPs) 

SOPs ·are the foundation of the documented 

QA Program within ITAS. There are two 

levels of SOPs, division and operation­

specific. Division SOPs specify methods 

that are common to all operating units and 

are standard across the network. Operation­

specific SOPs detail procedures that pertain 

to a particular operating unit. All SOPs are 

written, detailed instructions describing 

specific laboratory operations and 

performance of routine laboratory tasks. 

They specify what 1s done, whose 

responsibility it is to perform tasks, and 

whose_ responsibility it is to verify their 

correctness. SOP$ are sufficiently detailed 

to~rovide data of acceptable quality and ... 
integrity with a minimum loss of data due 

to ;mt-of-control situations. They also 

provtde for documentation to record the 

performance of all tasks and their results, 

and demonstrate the verification of the data 

each time the data are recorded, calculated, 

or transcribed. SOPs are written to address 

the major elements upon which analytical 

quality depends. IT AS has adopted a 

standard SOP format for use within the 

Division. The IT AS standard format for 

administrative SOPs is shown in Figure 5.4-
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.. 1. The IT AS standard format for technical 

SOPs is shown __in Figure 5.4-2. 
• 

5.5 Quality Assurance Project 
Plans (QAPjP) 

Contractual and regulatory demands, or 

uniqueness of the scope of work of a 

project, may require the preparation and 

implementation of a project-specific QAPjP 

or QAPP. If a specific project requires a 

unique QA program, that program with full 

documentation must be provided to the 

IT AS operation for implementation. Full 

documentation will be provided in a 

QAPjP. The requirements of the project 

will take precedence over conventional 

IT AS QA practices for that work. The 

requirements of the project may not be less 

stringent than minimum ITAS QA/QC 

requirements unless requested by the client 

in writing or approved by the IT AS 

Division Director, QA/QC. Typical project 

requirements are as follows~_ 

The development and/or_.µse of new or 
modified testing methods 

Special requirements for equipment 
calibration and maintenance 

Specific contract required detection 
limits (CRDLs) 

Defined data quality objectives (DQOs) 
such as accuracy and precision limits or 
the statistical treatment of data 

Additional or unique documentation or 
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records management requirements 

5. 6 Project and Quality/Operations 
Records Management 

The ITAS QA Program has been developed 

to provide analytical results of known 

quality that meet client requirements. To 

demonstrate that quality has been achieved, 

each IT AS laboratory maintains a system of 

recoras management that includes 

documents which demonstrate the analytical 

performance of the laboratory. Laboratory 

records are identified as either 

Quality/Operations records or Project 

records. 

All operating unit records, from time of 

sample receipt through reporting and 

disposal, shall be available and stored in a 

manner that safeguards ~eir integrity from 

tamp~g, physical damage, and/~r loss. 

For ITAS, this will be separate files in file 

c~~~ts in a 24 hour per day secure area at 

a ii.minimum. Any documentation that 

dir.cctly bears on the reported results must 
~ 

be--i:etrievable if requested by the client or 

legally compelled by an authorized 

regulatory agency or court of law. This 

includes operational and project-specific 

data. Data may be stored in "real-time" as 

it is produced, or filed in a manner to allow 

prompt retrieval and assembly into a 

complete project file. Operation-specific 

SOPs shall describe how the complete set 
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.. of documentation is compiled. including the 

flow of data . forms , locations , 

responsibilities, and checks on the records 

management system implemented. 

5. 6.1 Project Records 
Project records are 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. Project 

records are stored separately in project files. 

Each project file shall be in_dexed, properly 

labeled, and current. 

IT AS will maintain records associated with 

specific projects as nonpermanent records 

for the following time periods after 

completion of a project: 

Analysis performed as part of site 
mitigation activities - IO years 

Records associated with facilities 
governed by the Resource Conservation 
Recovery Act (RCRA) : 5 years after 
closure if the analysis was performed 
prior to closure or -fer the 30-year 
monitoring period following closure if 
the analysis was performed for the 
purpose of closure monitoring 

• Conventional analysis - 7 years 

If a special contractual requirement, project 

requirement, or government regulation 

requires that records . be maintained for a 

longer period of time, project files will be 
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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. 

5.6~l · Quality/Operations Records 

Quality/Operations records are permanent 

(lifetime) documents which demonstrate 

overall laboratory operation, such as 

instrument logbooks, calibration data, 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. Quality/Operations files must 

be indexed, properly labeled, and current. 

5.6.J.; · Record Validation 

When records are transferred to a records 

st(i!g~ area, they shall be verified by 

comparing the contents of the container 

ag,anst an inventory sheet listing the 

contents of the container. If there are any 

discrepancies, the container and inventory 

sheet shall be returned to the Associate 

submitting the records for resolution. 

When the docwnent container and the 

inventory sheet are found to be acceptable, 

the responsible records custodian shall 

' 'NQA-1, Supplement 17S-I, Section 2.3. 

IT AS Operation-Specific QAMP 
Section No. 5.0 
Date Initiated: September I. 1993 
Revision No. 0 
Date Revised: NIA 
Page 44 of 246 

•· indicate approval by signature and date on 

the inventory .$heet. Records shall be 

considered valid when the inventory sheet 

is signed by the custodian()>. 

_,.. 

(. 



IT AS Operation-Specific QAMP 
Section No.: 6.0 
Date Initiated: September I, 1993 
Revision No.: 0 
Date Revised: NIA 
Page 45 of 246 

6.0 USE OF COMPUTER HARDWARE AND SOFTWARE 
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The purpose of defining controls for 

computer hardware and software is to 

protect the integrity of computer-resident 

data in the laboratory. SOPs are in place in 

each location so that computer resident data 

ar~ a':.curate and defensible. The following 

references shall be used as guidance for 

implementation of this system of controls: 

Good Automated Laboratorv Practices, 
US Environmental Protection Agency, 
(draft), December 28, 1990 

Oualitv Management and Oualitv 
Assurance Standards ISO 9000. Part 3: 
"Guidelines for the Application of ISO 
9001 to the Development, Supply and 
Maintenance of Software" 

ASTM Method E3140-l (draft): "New 
Standard Guide for Labbratory 
Information Management Systems 

__ (UMS)" ... 
ANSI N4 l 3: "Guidelines for the 

_;I)~cufuentation of Digital Computer 
--Programs" 

6.1 Use of Hardware 

Computer equipment used in the generation, 

measurement, or assessment of client data 

shall be appropriately designed, be of 

adequate capacity to function according to 

specifications, and shall be suitably located 

for operation, inspection, cleaning, and 

maintenance. There shall be a written 

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

description of the computer system(s) 

hardware. The computer shall be installed 

in accordance with manufacturer's 

recommendations and undergo validation 

which demonstrates the computer 

equipment correctly performs its stated 

capabilities and functions. Changes to 

computer hardware shall be made only after 

review and approval of the LIMS Manager 

and Laboratory Director. 

Computer hardware shall be inspected, 

cleaned, and maintained on a regular basis 

at a minimum of annually. Each laboratory 

shall: 

Have SOPs for the maintenance and 
security of hardware 

• Designate an Associate (usually · the 
LIMS Manager) to be responsible for 
system performance 

6.2 Security 

Each operating unit shall · I«ve procedures 

in place which secure computer hardware 

and software systems if that system: 

• Contains confidential information that 
requires protection from unauthorized 
disclosure 

Contains data in which the integrity 
must be protected against unintentional 
error or intentional fraud 
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Is used to acqmre, process, or report 
data 

When the computer system(s) contains data 

that must be secured, each operating unit 

shall ensure the system is physically 

secured. Physical ~d functional access to 

the s.ystem is limited to authorized 

Associates and introduction of unauthorized 

exte~ programs or software is prohibited. 

The LIMs Manager, or designee, IS 

responsible for maintaining a list of secure, 

licensed software, and software not on that 

list is considered unauthorized. 

All original software must be stored m a 

locked, secure area. 

6.3 Use of Software 

If computer software is used to a~quire, 

process~ or report client da~ it is necessary 

to de~onstrate that the software correctly 

pexi>~s its intended function. The 

foll2,wing _definitions are important to this 

dis~ussion: 

Validation - establishing documented 
' evidence which provides a high degree 

of assurance that a specific process will 
consistently produce a product meeting 
its predetermined specifications and 
quality attributes . This process 
demonstrates that the mathematical or 
statistical model embodied in the 
computer program is an acceptable 
representation of the process or system 
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for which it is intended and meets all 
specified requirements. 

Verification - the process of checking 
the accuracy of manually or 
automatically (electronically) entered 
information. 

In general, software IS verified by 

comparing its performance against known 

results. Verification may be done in 

several ways (see Sections 6.3.1 and 6.3.2). 

Each operating unit shall have a software 

SOP(s) describing the following: 

• Software verification and validation 

Data entry and verification 

Changing data 

Data analysis, processmg, storage and 
retrieval 

. Backup and recovery of data and 
software 

Electronic reporting of data 

Definition and storage · t1ines for data 
and software 

6.3. 1 Industry Standard Software 

Industry standard programs are defined as 

programs which are widely used throughout 

the profession. These standard programs 

are brought into IT AS and used without 

modification. If the program has been 

prepared external to IT, independent 

validation is not required. However, the 
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program must be verified prior to first use 

on an IT AS system. To verify the software, 

example problems must be processed to 

demonstrate that the program is fully 

operational. Example problems must fully 

test the utilized capabilities of the software. 

6.3.2 ITAS Developed Software 
For .. programs developed within ITAS and 

externally prepared programs which are 

modified by IT AS, complete validation and 

verification must be performed. Validation 

must be performed in accordance with an 

approved reference (Section 6.0) and IT 

Standard Quality Practice, ITC00IO 

"Software Development and Usage". The 

verification process is dependent upon the 

function of the software and should include: 

For software which only performs 
numerical manipulation, sample sets of 
numbers for which results are known 
should be processed and compared. In 

ihi"s case, known results are usually 
generated by performing hand 

plcula'tions using the same equations 
-and procedures as the software. 
Verification of the software must test 
the software production of the intended 
results. Problems must test both the. 
theory, or basis for computation, and the 
ability of the software to store and 
manage data. 

Software which performs as part of 
instrument operation should be verified 
by processing reference materials 
through the instrument system. 
Processed instrument response shall be 
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compared against the standards used. 
Verification shall be performed 
annually, at a minimum. • 

6.3.3 Control of Software Changes 

Changes to software shall be controlled. 

Detailed software control procedures must 

be available in each IT AS laboratory. 

Standard forms are used to document and 

track changes. An IT AS Associate in each 

laboratory must be assigned to maintain 

software control, usually the LIMS 

Manager or programmer: Whenever a 

program is changed, 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 revalidation and reverification of 

the program is required. All changes must 

be completely documented. ~~ 

6.3.4 Software Review and 
Reverification 

Spreadsheets and unprotected software shall 

be reverified on an annual basis at a 

muu.mum. 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 
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smce fast 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 

programs must be validated upon creation 

or change and verified annually. 

- -
6.3.5 Software Validation and 

Verification Documentation 

Software validation and verification shall be 

documented by the Associate performing 

the work. by signing and dating in indelible 

ink the computer output and supporting 

calculations. When test problems are used, 

the input shall be marked to indicate correct 

usage and the output checked to indicate 

acceptable comparison. If reference 

materials are used as the basis for 

validating and verifying instrument 

software, the "true" values ·or certificates for 

ther materials shall be included with the --output to demonstrate performance. The 

v~cation documentation must be 

reviewed and approved by the Associate' s 

immediate supervisor, the LIMS Manager 

or computer programmer, and QA/QCC. 

All software validations and all software 

verifications, whether for initial or 

subsequent 

maintained 

reverification, shall be 

m the Quality/Operations 

records management system. A historical 

file shall be maintained for each program. 
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·· The file shall include the basis for the 

verification, 'such as the test problems or 
• 

hand calculations, results of the software 

performance, the results of subsequent 

reverifications, applicable program code, 

user manuals, technical documentation and 

a copy of the program. 

6.4 Computer Viruses 

IT AS operating units shall employ the use 

of anti-virus software to detect and remove 

viruses from secure computer hardware. 

Any suspicion of a software virus must be 

immediately reported to the LIMS Manager, 

the Division Technical Director, and the 

Division Director, QA/QC. 

_,,,. 
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7.0 WORK PROCESSES AND OPERATIONS 

Much of the environmental project activity 

is planned and designed external to the 

laboratory or field operation and presented 

in the form of a contract. work plan, · or 

QAPjP. Laboratory and field activities are 

pj~ed, implemented, and assessed to meet 

clfont requirements according to approved 

procedures and methodologies. Many QA 

systems have been put in place to document 

the implementation of planned activities. 

The planning and design of operational 

systems to accomplish documented 

implementation are detailed in operation­

specific SOPs. The entire process is 

assessed on a regular basis for conformance 

to prescribed requirements. 

7.1 Standard Operating 
Procedures 

SOPs are in place in all IT AS operating 

units for analytical and administrative 

procedures from the receipt of samples in 

the laboratory through analysis, reporting, 

and subsequent sample disposal. This 

includes auxiliary functions as well, such as 

training, QA/QC, and Health and Safety 

procedures. The IT AS standard SOP 

formats are shown in Figure 5.4-1 

(administrative) and Figure 5 .4-2 

(technical). A list of ITAS operating unit 

SOPs is given in Appendix Section 3. 

IT AS operations prepare and maintain, in 

addition to the Operation-Specific QAMP, 

a Standard Operating Procedure Manual. 

The requirements of this OS QAMP for 

activities such as calibration, field 

procedures, material procurement and 

control, preventive maintenance, training, 

and QC sample analysis shall be 

incorporated into the SOPs as appropriate. 

7.2 Analytical Methods 

Whenever possible, IT AS operations utilize 

industry and regulatory agency recognized 

analytical methods from source documents 

published by agencies such as the U.S. 

Environmental Protection Agency 

(USEPA), American Society for Testing 

and Materials (ASTM), and the National 

Institute for Occupational Safety and Health 

(NIOSH). Analytical methods used by 

each IT AS operation are listed in Appendix 

Section 4. 

7.3 Detection Limits 

All chemical analytical methodologies have 

an associated detection limit below which 

an analyte present in the sample cannot be 

accurately determined. A detection limit 

value may be reported in one of three ways: 

As a less than ( <) value 

As not detected (ND) 



As an undetected (U) value 

In all cases, the detection limit will also be 

reported for reference. 

Detection limits indicated in methods are 

highly matrix dependent and are provided 

for guidance. Depending upon the exact 

sample composition, stated detection limits 

may not always be achievable. 

The method detection limit (rvIDL) is 

defined by the USEP A as the minimum 

concentration of a substance that can be 

measured and reported with 99% 

confidence that the analyte concentration is 

greater than zero. IT AS uses USEP A 

Procedure CFR 40 Part 36, Appendix B to 

determine detection limits. rvIDLs are 

determined annually. 

For radiochemistry, whether the net result is 

negative, zero, or positive, the actual 

calculated result is reported with its 

associated propagated uncertainty. The 

· detection limit is affected by many factors, 

such as the length of count, chemical yield, 

half-life, background of the instrument, 

counting efficiency, and the matrix 

interference. The minimum detection limit 

for radiochemical analyses is defined as the 

smallest activity of material that yields a 

net count above background with a 95 

percent probability and no greater than a 5 

percent probability of calling a blank a true 
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.. signal. Detection limit calculations, 

frequency determined, and exact procedures 

for · specific analytical methods are 

documented in operation-specific SOPs. 

Method Detection Limits (rvIDLs), Practical 

Quantitation Limits (PQLs), and CRDLs 

(when applicable) are listed in Appendix 

Section 5. 

7.4 Variance from Stated Methods 

Work processes will be _ performed in _ 

accordance with SOPs derived from the 

methods referenced unless specific project 

requirements or needs dictate adoption of 

an alternate method or modification of the 

cited methods. For example, GC/MS 

procedures may be "USEP A CLP-modified" 

if specified by a client. 

For some matrices and analytes, IT AS has 

developed in-house SOPs based on 

regulatory methods which· may include 

modifications to improve reproducibility 

and/or accuracy. If an operation is 

performed in an alternate manner, the 

method shall be documented in the project 

records. 

7.5 Assessment of Work 
Processes 

All work processes or operations are subject 

to assessment as described in Section 9.4. 
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8.0 DATA COLLECTION AND PRODUCTION OPERATIONS 

Laboratory analyses are designed to 

produce data that are representative of 

existing conditions present at the time the 

sample was obtained. The data collection 

design includes field sampling events, 

~p_le handling and custody, analytical 

operations, data verification, techniques to 

assess limitations of data use, and data 

reporting requirements. 

In order to provide a sample that most 

accurately represents the test matrix, field 

sample collection personnel must abide by 

the sample collection guidelines and 

procedures established by involved 

regulatory agencies. A significant part of 

the efforts of regulatory agencies include 

the use of "approved" sample containers, 

chemical and physical preservation 

techniques, and observance of specified 

holding times. Although at times the 

sampling may be performed by non-IT AS 

Associates, the importance of sampling and 

transportation of the sample to the 

laboratory is understood and must be 

considered during data validation. Figure 

8.0-1 is a flow chart showing the data 

collection process. The steps presented are 

described in detail in the following sections. 

8. 1 Field Collection and Shipment 
In order for data to be representative of 

existing conditions present at the time the 

sample was collected, it is imperative that 

all samples be collected and preserved 

according to the appropriate analytical 

method specified in the QAPjP or QAPP (if 

one exists). Sampling requirements must 

be communicated to the sampling team 

prior to field collection. 

Field personnel are responsible for labeling 

each individual sample collected with the 

following information: 

• Project number 

Unique sample number 

Sample location (including as 
appropriate: borehole and depth or grid 
coordinates) 

• Sampling date and time 

Person(s) obtaining the sample 

Sample preservation 

Analysis required 

An overriding consideration for the 

resulting analytical data is the ability to 

demonstrate that the samples have been 

obtained from the locations stated and that 

they have 

alteration. 

shipment, 

reached the laboratory without 

Evidence of collection, 

laboratory receipt, laboratory 

custody, and disposal must be documented 
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to accomplish this. Figure 8.1-1 shows the 

Analysis Request/Chain-of-Custody 

(AR/COC) form that is used by the ITAS 

laboratory network. 

Field personnel are responsible for initiating 

the AR/COC form. In addition, they are 

responsible for uniquely identifying and 

labeli.ng samples, providing proper sample 

preservation, and packaging samples to 

preclude breakage during shipment. 

The prompt shipment of samples to the 

laboratory is required to ensure that 

required holding times are met. Samples 

should be shipped by an overnight carrier, 

be hand-delivered, or transported in a 

manner that assures prompt delivery to the 

laboratory. 

Some sites require an extensive radioactive 

screening process before a sample may be 

shipped. In these cases, it is imperative for 

the project manager to maintain good 

communications with the client to assure 

proper staffing of the laboratory in response 

to a decreased holding time. 

Radioactive samples that are shipped to 

IT AS operations must be screened and 

found not to contain radioactivity that 

exceeds the level stated in the operation 

license of the laboratory. Samples received 

by an IT AS operation that contain 
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·· radioactivity exceeding their license limit 

will immediately be returned to the project 

site. 

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

8.2.1 Sample Containers 

A sample container is defined as the sealed 

enclosure, usually made of borosilicate 

glass or plastic, that the sample is collected 

in and stored in until analy~is. All sample 

bottles provided by IT AS operations for 

environmental sampling are purchased new 

and are certified precleaned following 

appropriate USEP A procedures by the 

manufacturer. The bottles to be supplied 

for inorganic analyses are listed in Table 

8.2-1 . The bottles to be supplied for 

organic analyses are listed in Table 8.2-2. 

Radiological sample bottles are listed in 

Table 8.2-3. All documentation certifying 

bottle cleanliness must be maintained in the 

operation' s Quality /Operation files. 

8.2.2 Shipping Containers 

Shipping containers are defined as the 

sealed enclosure in which the sample 

containers are stored during shipment from 

the sample collection site to the analytical 

laboratory. Shipping containers must be of 

sufficient number and size to accommodate 

the samples in an upright condition. 

Shipping containers must also meet all 

Department of Transportation (DOT), 
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International Air Transportation Association 

(IAT A), International Civil Aviation 

Organization (ICAO), United Nations (UN), 

USEPA, and Nuclear Regulatory 

Commission (NRC) requirements for the 

shipment of environmental and/or 

radioactive samples. 

.Packaged samples must be shipped to the 

analytical laboratory in a safe manner that 

preserves the integrity of the samples. The 

most common method of sample shipment 

employs coolers or ice chests that are 

sealed with custody tape and shipping tape. 

These coolers must be durable and resistant 

to crushing during shipment. All coolers 

must be well maintained and cleaned to 

prevent cross contamination of the samples. 

It is the ultimate responsibility of the 

person collecting and packaging the sample 

for shipment to ensure that the shipping 

containers are clean and functional. To 

help prevent sample breakage during 

shipment, additional consideration must be 

given to providing shock absorbency to all 

samples packaged inside the shipping 

container. Use of bubble-wrap around each 

sample container is the best way to provide 

this protection, followed by foam packing 

materials and vermiculite which are also 

commonly used. 

8.2.3 Sample Preservatives 
Most analytes have a finite holding time in 
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·· a . given sample matrix. Sample 

preservation is . the chemical or physical 

means by which samples are treated during 

and/or following sample collection to aid in 

the stability of the analytes of interest for a 

given sample matrix. The preservation of 

samples at the time of sample collection 

will follow the requirements of the 

analytical methods used. This preservation 

includes the addition of reagents to deter 

chemical degradation and the maintenance 

of refrigeration during tran~it and ultimate 

storage in the laboratory. The required 

preservatives for the analysis to be 

performed on each matrix are included in 

Table 8.2-1 for all inorganic analyses and 

Table 8.2-2 for all organic analyses. 

Radiological sample preservatives are listed 

in Table 8.2-3. 

8.2.4 Sample Holding Times 
Holding time is defined as the maximum 

allowable time between sample collection 

( or laboratory receipt for CLP) and 

extraction or analysis. IT AS has developed 

a commitment to meeting sample holding 

times that extends throughout each IT AS 

operating unit. Each operation has a 

system in place to ensure that holding times 

are monitored by each group within the 

operating unit. It is the responsibility of 

each IT AS Associate processing the sample 

to assure that holding times are met. IT AS 

laboratories are responsible for meeting all 



holding times for samples received within 

24 hours of collection. 

The holding times for inorganic analyses 

are listed in Table 8.2-1. The holding times 

for organic analyses are listed in Table 8.2-

2. Radiological sample holding times are 

listed in Table 8.2-3. 

8.2.5 Turnaround-Time (TAT) 

TAT is defined as the maximum number of 

days from sample collection to the date 

Certificates of Analysis or other 

deliverables are received by the client. 

Sample collection personnel must be aware 

of the holding time and TAT requirements 

so that they can determine the best method 

of sample transport and can communicate 

that information to the laboratory Project 

Manager. 

8.3 Sample Receipt and Initiation 
of Testing Program 

Each IT AS laboratory has a SOP describing 

this program in detail. The following 

sections describe the general program 

followed by all IT AS operating units. 

8.3. 1 Sample Receipt 

Samples shall be received and logged in at 

IT AS operations by a designated sample 

custodian or properly trained designee back­

up. Upon sample receipt, the sample 

custodian shall, as appropriate: 
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Wear appropriate personal protective 
equipment (PPE). At a minimum, this 
consists of ·gloves, a lab coat, safety 
glasses, and in some cases a respirator 

• Examine the shipping containers to 
verify that the custody tape is intact 

• Examine all sample containers and 
determine if the temperature required by 
the requested testing program (normally 
4°C ± 2°C) has been maintained during 
shipment. Document shipping container 
temperature on the AR/COC 

Examine all sample · containers for 
damage 

Compare samples received against those 
listed on the AR/COC 

Verify that sample holding times have 
not been exceeded 

Examine all sample paperwork for 
correctness and completeness 

• Determine sample pH (if required for 
the scheduled analysis) and record on 
the AR/COC 

Sign and date the AR/COC immediately 
( only after shipment is accepted) and 
attach the waybill · 

Note any problems associated with the 
samples on the AR/COC, immediately 
initiate a Condition Upon Receipt 
Variance Report (CUR), and notify the 
Project Manager who in turn notifies the 
client 

Attach appropriate laboratory sample 
container labels with laboratory ID, test, 
and preservative information 

\ 



Place the samples in proper laboratory 
storage 

8.3.2 Sample Log-in 
Sample log-in activities at IT AS operating 

units are fully documented in operation­

specific SOPs. The following is a general 

description of the log-in process: 

.. 

Enter the samples in the laboratory 
sample log-in book, and/or the sample 
management computer system (LIMS) 
which contains the following 
information at a minimum: 

Project identification number 

Sample numbers (both client and 
laboratory) 

Type of samples 

Required tests 

Date received in laboratory 

Notify the Project Manager and 
appropriate Group Leader(s) of sample 
arrival 

Place the completed AR/COCs, 
waybills, and any additional 
documentation in the project file 

8.3.3 Sample Storage 

The primary considerations for sample 

storage are: 

Maintenance at prescribed temperature, 
if required, which is typically 4°C ± 2°C 
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Processing samples within the prescribed 
holding tim~ for the parameters of 
interest 

Maintenance of sample integrity through 
adequate protection from contamination 
from outside sources or from cross­
contamination of samples. Low-level 
and high-level samples, when known, 
must be stored separately. When 
applicable, samples and standards must 
be stored in separate refrigerators or 
freezers. 

The requirements listed on Tables 8.2-1 , 

8.2-2, and 8.2-3 for temperatures and 

holding times shall be used. Placing of 

samples in the proper storage environment 

is the responsibility of sample control 

personnel who shall notify the Operations 

Manager and Group Leaders if there are 

any samples which must be analyzed 

immediately because of holding ti.me 

requirements. 

8.3.4 Internal Sample 
Chain-of-Custody 

Internal sample custody · is tracked and 

documented m IT AS laboratories as 

described in operation-specific SOPs. The 

sample custody documentation shall 

include, but is not limited to the following: 

Signatures for relinquishing and 
receiving samples or sample extracts 

Listing of all procedures (sample 
preparation and analysis) performed on 
the sample and sample extract 
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Laboratory and project identification 

Sample matrix 

Laboratory sample numbers 

8.3.5 Sample Disposal and Return 
Chain-of-Custody 

After the requested analyses on the samples 

have been completed, any remammg 

portions of the samples will be maintained 

by the sample custodian until the samples 

are disposed of or returned to the client. 

The disposal of each sample is recorded on 

the client's Chain-of-Custody (COC) form 

or referenced in the project file. Sample 

disposal procedures and documentation are 

described in operation-specific SOPs. 

For NRC or state licensed laboratories a , 

real time inventory of all radioactive 

isotopes contained in the laboratory 

(including radioactive samples), as required 

by the NRC or state, is maintained by the 

Radiation Safety Officer (RSO). If the 

quantities of radioactive materials in-house 

approach the limits of the laboratory NRC 

license, appropriate action will be taken to 

ensure the license is not exceeded. This 

may involve returning samples to clients 

immediately. 

The original copy of the client' s COC form 

will be maintained in the appropriate 

laboratory project file unless the entire 

sample is physically transferred off-site. In 
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.. that case, the original COC record will be 

signed off _ as relinquished by the sample 

custodian or designee and will accompany 

the sample in shipment. A copy of the 

completed COC form will be retained in the 

laboratory project file. In the case where 

an aliquot of a sample is shipped from the 

laboratory, a new COC will be generated 

by the laboratory and shipped with the 

sample aliquot and the original COC will 

be retained in the project file. 

8.4 Calibration Procedures and 
Criteria 

8.4. 1 Calibration System 
All equipment and instruments used at 

IT AS operations for quantitative 

measurements are controlled by a formal 

calibration program. Two types of 

calibration are discussed in this section. 

These are operational and periodic 

calibrations. Operational and periodic 

calibration procedures are · described in 

operation-specific SOPs. At a minimum . , 
these procedures shall include: 

Equipment to be calibrated 

Reference standards used for calibration 

Calibration technique and sequential 
actions 

Acceptable performance tolerances 

Frequency of calibration 
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Calibration documentation requirements 

Whenever possible, recognized procedures, 

such as those published by ASTM or the 

USEP A, or procedures provided by 

manufacturers shall be adopted. If 

established procedures are not available, a 

procedure shall be developed considering 

th~ . type of equipment, stability 

characteristics of the equipment, required 

accuracy, and the effect of operational error 

on the quantities measured. 

8.4.2 Reference Standards 

Two types of reference standards are used 

within IT AS operations for calibration: 

physical reference standards and chemical 

reference standards. 

8.4.2. 1 Physical Reference 
Standards 

Physical reference standards include 

weights for calibrating balances and 

certified thermometers for calibrating 

working thermometers. These are generally 

associated with periodic calibrations. 

Whenever possibje, physical reference 

standards shall have known relationships to 

nationally recognized standards such as the 

National Institute of Standards Technology 

(NIST), formerly the National Bureau of 

Standards (NBS). If national standards do 

not exist, the basis for the reference 

standard shall be documented. 
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.. Physical reference standards shall be used 

only for calibration procedures and shall be 

stored separately from equipment used for 

analysis. 

8.4.2.2 . Chemical Reference 
Standards 

These standards are generally associated 

with operational calibration. 

reference standards include 

Chemical 

Standard 

Reference Materials (SRMs) provided by 

NIST, the USEPA, or other recognized 

standards agency. This· may include 

vendor-certified materials traceable to NIST 

or USEP A SRMs. Radioactive reference 

materials are discussed in Section 4.2.3. 

8.4.2.3 Standard Verification 
Standard verification is performed at all 

IT AS laboratories by comparison of a 

standard with a SRM or second-source 

standard. For chemical analyses, ITAS 

operating units shall use purchased standard 

mixes, when possible, from two different 

sources. The response factors of the two 

shall be compared. Neat standards shall be 

used only when standard mixes are not 

available. If only one standard source is 

available, the laboratory shall have two 

different analysts prepare the stock solution 

and dilutions of the stock solution. The 

laboratory shall then compare the response 

factors of these two separately prepared 

standards. In the rare cases, such as dioxin 

standards where costs are significant, new 



r--.. 
r-.r.i 
C--.! 
C:l ., 

standards shall be compared to previous 

standards for verification. Operation­

specific SOPs shall define the specific 

requirements and process of standard 

preparation and verification. 

8.4.3 Operational Calibration 
Operational calibration 1s routinely 

perf onned as part of instrument usage, such 

as the development of a standard calibration 
~ 
~ curve. Operational calibration is generally 
"'".! r-~ -=t'"· o-., 

performed for instrument systems. 

A summary of the various operational 

calibrations performed at IT AS operations 

is shown in Tables 8.4-1 for inorganic 

method calibrations, and 8.4-2 for organic 

method calibrations. 

8.4.4 Periodic Calibration 
Periodic calibration 1s performed at 

prescribed intervals. In general, equipment 

which can be calibrated periodically is a 

distinct, singular purpose unit and is 

relatively stable in performance. ITAS 

operations perform this type of calibration 

on balances, micropipettors, and 

thermometers. 

Each IT AS operating unit has SOPs in 

place for the calibration of equipment 

requiring periodic calibration. Periodic 

equipment calibrations employed at IT AS 

operations are listed along with their 
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·· respective calibration criteria in Table 8.4-3 . 

8.4.5 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 recalibrated 

before reuse. 

Recalibration may occur f!10re frequently 

than scheduled. At any time, if equipment 

calibration becomes suspect, it shall 

undergo a calibration check to determine 

whether the current calibration is still 

acceptable or if recalibration is required. 

8.4.6 Calibration Records 
Calibration records shall be prepared for 

each piece 

calibration 

of equipment 

and shall he 

subject to 

maintained 

according to operation-specific SOPs. 

All calibration records ( operational and 

periodic) directly affect data and may not 

be limited to one project. These records 

shall be stored in the operating unit 

Quality/Operations files unless it is required 

for a project that they be stored in the 

project file. 

8.5 QC Sample Analysis 
QC samples are routinely added to the 
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normal laboratory sample stream to 

demonstrate that the laboratory is operating 

within prescribed requirements for accuracy 

and precision. Statistical evaluation of QC 

sample data is discussed in Section 9.2. It 

is mandatory that all types of QC samples 

be handled and treated in the field and in 

all areas of the laboratory in the same 

manner as actual client samples. 

QC levels and types of QC samples are 

described m the following sections. 

Laboratory QC samples are also listed per 

type of analysis in Table 8.5-1 for inorganic 

analyses and Table 8.5-2 for organic 

analyses. These tables also list the required 

frequency, acceptance criteria, and 

corrective actions. Radiochemistry QC 

samples are listed in Appendix Section 8 

where applicable. 

IT AS requires a nnrumum QC sample 

analysis frequency of 15%. When QC 

sample analysis requirements are not 

specified by a method, the following 

minimum will be used: 

Method blank 

Laboratory Control Sample 

Matrix Spike sample or Duplicate 
sample 

8.5.1 QC Levels 

Fallowing are definitions of the IT AS QC 

·· levels: 
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Level I: .ITAS Standard Practice. Use 

available analytical procedures. Fifteen 

percent QC samples (blank/spike/duplicate 

or duplicate spike) for every 20 samples of 

a given matrix. QC samples may not be 

performed for a specific project, but as part 

of compiled sets of samples. QC data are 

not reported with the analytical results. 

Level II: IT AS Standard Practice/Project 

Specific. Use availa_ble analytical 

procedures. Fifteen percent QC samples 

minimum (blank/spike/duplicate or 

duplicate spike) for every 20 samples of a 

given matrix. QC samples are client or 

project specific. QC summary report is 

included with the analytical results. No raw 

data are included. 

Level ill: CLP or Equivalent. Use 

referenced regulatory procedures and/or 

established/verified procedures using 

confirmatory techniques. Method blank plus 

two QC samples minimum per each matrix. 

QC summary report is supplied with 

supporting data. Where applicable, this is 

the USEP A CLP package. 

Level IV: Project Specific. QC 

requirements are defined in a QAPjP, Work 

Plan, Contract or other specific plan or 

procedure. Project documentation must be 

submitted to the laboratory prior to sample 

submittal. 
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8.5.2 Field QC Samples 
When field QC sample collection and 

analysis are required for a project, it is the 

responsibility of the project sampling 

supervisor to ensure that this sampling is 

performed correctly and at the project­

required frequencies. Field QC samples 

may or may not be identified as such to the 

lab9ratory and will undergo sample 

preparation and analysis procedures 

identical to the actual field samples. Field 

QC sample results are reported in the 

Certificate of Analysis or other project­

required deliverable. _ The results are stored 

in the project file with which they are 

associated. 

Field QC sample types, applicability to 

organic and inorganic analyses, precision 

and accuracy applications, and persons they 

are introduced by are summarized in Table 

8.5-3 . The following sections provide 

descriptions of field QC samples. 

8.5.2.1 Trip (Travel) Blank (TB) 

Volatile organics samples are susceptible to 

contamination by diffusion of organic 

contaminants through the Teflon-lined, 

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. TBs will be prepared by filling 

two VOA vials (40 ml) with organic-free 
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·· water and shipping the blanks with the field 

kit. TBs accompany the sample bottles 

during collection and shipment to the 

laboratory and are stored with the samples. 

8.5.2.2 Field Blank (FB) 

A FB 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 (i.e. lab san~) is placed into 

sample containers by the sample collection 

crew, packaged, and shipped with the other 

field samples. 

8.5.2.3 Rinsate Blank 
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. 

8.5.2.4 Field Duplicate (FD) 

A FD sample is a duplicate sample which 

has been introduced as a separate sample by 

the sample collection personnel. Results of 

FD samples provide a measure of field 

precision. 
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8.5.2.5 Field Matrix Spike Analyses 

A field MS sample is created by spiking 

target analytes into a portion of a sample in 

the field at the point of sample acquisition. 

This sample provides information on the 

target analyte stability after collection and 

during transport and storage. 

- . 
8.5.2.6 Collocated Samples 
Collocated samples are independent samples 

collected in such a manner that they are 

equally representative of the variable(s) of 

interest at a given point in space and time. 

Examples of collocated samples include: 

samples from two air quality analyzers 

sampling from a common sample manifold 

or two water samples collected at 

essentially the same time and from the 

same point in a lake. 

Collocated samples processed and analyzed 

by the same organization provide 

intralaboratory precision information for the 

entire measurement system including 

sample 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-
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term prec1s10n of the entire measurement 

system. 

Collocated samples processed and analyzed 

by different organizations provide 

interlaboratory precision information for the 

entire measurement system. 

8.5.2. 7 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 m the measurement 

process. 

8.5.2.8 Split Sample 
A split sample is a sample divided into two 

portions. One portion is sent to a different 

organization or laboratory and subjected to 

the same environmental conditions and 

steps in the measurement · process as the 

portion retained. 

A split sample can be divided into portions 

at different points in the sampling and 

analysis process to obtain prec1s1on 

information on the various components of 

the measurement system. For example. a 

field split sample provides prec1s1on 

information about all steps after sample 

acquisition including the effects of storage. 

shipment. analysis. and data processmg; 

whereas, information on the intra- and 
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interlaboratory prec1s10n of sample 

preparation and analysis steps of the 

measurement system is provided by samples 

split once they are received in the 

laboratory. 

8.5.3 Laboratory QC Samples 
Laboratory QC samples, when successfully 

analyzed, demonstrate that the functions 

which are under laboratory control are 

within acceptable limits. Any laboratory 

QC sample results that are outside of 

acceptable limits must be documented on a 

nonconformance memo. Laboratory QC 

sample types, applicability to organic and 

inorganic analyses, precision and accuracy 

applications, and persons they are 

introduced by are summarized in Table 8.5-

4. In addition, Tables 8.5.1 (inorganic) and 

8.5-2 (organic) list laboratory QC samples, 

acceptance criteri~ and corrective actions 

per analytical method. The following 

sections provide descriptions of laboratory 

QC samples. 

8.5.3.1 Method Blank (MB) 

A MB is a volume of deionize~ distilled 

laboratory water for water samples, or a 

purified solid matrix for soiL'sediment 

samples carried through the entire analytical 

procedure. The volwne or weight of the 

blank must be approximately equal to the 

sample volume or sample weight processed. 

A MB shall be performed with each group 
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of samples. Ana1ysis of the blank verifies 

that method interferences caused by 

contaminants m solvents, reagents, 

glassware, and other sample processing 

hardware are known and minimized. 

Optimally, a MB should contain no greater 

than the reporting limit for the parameter. 

Results of MB analyses shall be maintained 

with or referenced to the corresponding 

analytical data in the project file. 

8.5.3~2 Reagent Blank (RB) 

A reagent blank is composed of the 

materials which will be added to client 

samples during preparation, and analyzed 

for specific parameters. It is analyzed to 

verify that no laboratory contaminants are 

present at levels which would affect sample 

results. RBs must be successfully analyzed 

prior to sample analysis. Records of 

associated solvent lots and column 

absorbent test results are stored m 

Quality/Operation files. 

·8.5.3.3 Duplicate Sample Analyses 

Duplicate analyses are performed to 

evaluate the precision of an analysis. 

Results of the duplicate analyses are used to 

determine relative percent difference. 

Criteria for evaluating duplicate sample 

results are provided in Section 9 .2. 

8.5.3.4 Continuing Calibration 
Standard (CCS) 

Because standards and calibration curves 

' 
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are subject to charige and cari vary from 

day to day, a midpoint staridard or check 

standard should be analyzed during each 

time period required by the analytical 

method. Analysis of this standard is 

necessary to verify the standard curve and 

may serve in some cases as sufficient for 

calibration. 

8.5.3.5 Surrogate Standard (SS) 

A SS determination should be performed on 

all samples and blanks for methods 

requiring surrogate usage. Surrogates should 

be similar to the target analytes in chemical 

composition and behavior in the analytical 

process, but not normally found in 

environmental samples. All samples and 

blanks are fortified with surrogate spiking 

compounds before purging or extraction to 

monitor preparation · and analysis of 

samples. 

8.5.3. 6 Laboratory Matrix Spike 

(MS) 
To evaluate the effect of the sample matrix 

on analytical methodologr, a separate 

aliquot sample should be spiked with the 

analyte(s) 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 QC limits, the data and 

other associated QC sample results should 

be evaluated and the sample may require 
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·· reanalysis if criteria are not met. This type 

of MS does. not . necessarily reflect the 

behavior of the field-collected target 

analyte, especially if the target analyte 1s 

not stable during shipping or storage. 

8.5.3. 7 Laboratory Matrix Spike 
Duplicate (MSD) 

Similar in concept to the MS sample, a 

MSD 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 QC limits, 

the data and other QC sample results should 

be evaluated and the sample may require 

reanalysis if criteria are not met. The 

comparison of the recoveries of the spiked 

compounds in the MS and MSD samples is 

made to determine the relative percent 

difference (RPD) between the MS/MSD 

samples. 

8.5.3.8 Laboratory Control Sample 
(LCS), Blank Spike (BS), or 
QC Check Standard 

A LCS is a blank sample spiked with the 

parameters of interest or is a matrix of 

known parameter concentrations that is 

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. Where 

required, this sample is analyzed in 

conjunction with MS/MSD samples. If the 
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MS/MSD pair shows poor recoveries due to 

interferences or matrix effects, yet the LCS 

is acceptable, this is strong evidence that 

the method has been performed correctly by 

the laboratory for these samples, but the 

sample matrix has affected the results. 

Results of LCS analyses must be cross­

referenced with the corresponding MS/MSD 

and sample analytical data in the project 

file. LCSs are control charted to 

graphically demonstrate laboratory control 

or monitored through use of control tables. 

LCSs are described in the IT AS Division 

SOP No. ITAS-IT-QC-0004, "Use and 

Purpose of Laboratory Control Samples." 

8.5.3.9 Analytical Spike (AS) 

An AS sample is created by spiking target 

analytes into a prepared portion of a sample 

just prior to analysis. It provides 

information on matrix effects encountered 

during analysis such as suppression or 

enhancement of instrument signal levels. It 

is most often encountered with elemental 

analyses involving the various forms of 

atomic spectroscopy and is often referred to 

as the "method of standard additions" 

(MSA). 

8.5.3.10 Internal Standard Spike (IS) 

An IS 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 
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·· instrument performance, but it may also be 

an integral .part . .of the analytical method in 

a non-quality control sense, e.g., to 

normalize data for quantitation purposes. 

8.5 .. 4 Matrix QC Samples 

Matrix QC samples include MS, MSD, and 

duplicate samples which are discussed in 

Section 8.5.3 . 

8.5.5 Radiological QC Samples 

Radiological QC samples_ are listed m 

Section 8 of the OS QAMP appendices 

when applicable. The following is a 

discussion of QC samples that are specific 

only to radiochemical analyses. 

8.5.5. 1 Yield Monitors 

Yield monitors are added to the actual 

samples. There are two types of yield 

monitors: tracers and carriers. A tracer is a 

radioisotope usually of the same element, 

and usually having the same · mode of decay 

as the analyte, that is added to the sample 

to monitor recovery. A carrier is a non­

radioactive solution added to assist in 

isolating the specific isotope of an element. 

When standardized, the carrier can also 

provide recovery information 

gravimetrically. 

8.5.6 Performance Evaluation 
Samples (PEs) 

PE samples may be blind or double-blind 

and may be internal or external. PE 

\ 
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samples are discussed in detail in section 

9.4.1. 

8. 6 Data Reduction, Verification, 
and Reporting 

Data review procedures, ideally defined as 

a set of computerized and manual checks 

applied at v~ous appropriate levels of the 

measurement process, will be clearly 

defined for all measurement systems in 

operation-sp~cific SOPs. Responsibilities 

for data and report review are defined in 

the ITAS Division SOP No. ITAS-IT-QC-

0003, "ITAS Data and Report Review 

Responsibilities". Data review begins with 

the reduction (processing) of data and 

continues through verification of the data 

and the reporting of analytical results. 

Calculations are checked from the raw data 

to final value prior to reporting results for 

each group of samples. Data reduction can 

be performed by the analyst who obtained 

the data or by another analyst. Data 

verification starts with the analyst and 

continues with review by a second level 

reviewer who verifies that data reduction 

has been correctly performed and that the 

reported analytical results correspond to the 

data acquired and processed. The 

procedure is outlined in Figure 8.6-1. 

8.6.1 Data Reduction 

The analyst ' s responsibilities for data 

reduction include the following: 
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Proper identification of analysis output 
( charts, . chrqmatograms, mass spectra, 
etc.) 

• Calculation of instrument linearity 

Calculation or verification of QC 
sample/standard results 

. Calculation or verification of sample 
results 

Use of proper data recording procedures 
(as described m operation-specific 
SOPs) 

• Documentation of problems encountered 

Reporting of any nonconformances 

Continuation of internal chain-of­
custody, if applicable 

In general, data will be processed by an 

analyst in one of the following ways: 

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

Input of raw data for computer 
processing 

• Direct acquisition and processing of raw 
data by a computer 

If data are manually· processed by an 

analyst. all steps in the computation shall be 

provided including equations used and the 

source of input parameters such as response 

factors (Rfs), dilution factors, and 

calibration constants. If calculations are not 
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performed directly on the data sheet, they 

may be attached to the data sheets. 

For data that are input by an analyst and 

processed using a computer, a copy of the 

input shall be kept and uniquely identified 

with the project number and other 

information as needed. The samples 

analyzed must be clearly defined. 

If data are directly acquired from 

instrumentation and processed, the analyst 

must verify that the following are correct: 

Project and sample numbers 

Calibration constants and RF s 

Units 

Numerical values used for detection 
limits (if a value is reported as "less 
than") 

Analysis-specific calculations for methods 

are provided in operation-specific SO Ps. In 

cases where computers perform the 

calculations, software must be validated or 

verified (if industry-standard software is 

used) in accordance with operation-specific 

SOPs before it is used to process data. 

Software validation and verification is 

discussed in Section 6.0. 

The analyst (initial reviewer) 1s further 

required to initiate a data review check list 

for each batch of samples. Data review 
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·· check lists are described in the ITAS 

Division . SOP - No. IT AS-IT-QC-0003 , 

"IT AS Data and Report Review 

Responsibilities". IT AS data review check 

lists are shown for the following analyses: 

Metals (Figure 8.6-2) 

• General Chemistry (Figure 8. 6-3) 

• Air (Figure 8.6-4) 

Radiochemistry (Figure 8.6-5) 

GC/MS (Figure 8.6-6) 

GC (Figure 8.6-7) 

· HPLC (Figure 8.6-8) 

Dioxins/Dibenzofurans (Figure 8.6-9) 

Data review check lists define and 

document the reviews that are performed on 

analytical data. The data review check list 

contains the specific items to be verified for 

the applicable test method. The items in 

the check list must be addressed by the 

initial reviewer (analyst), who must add to 

the check list any comments that should be 

relayed to the Project Manager for inclusion 

in the case narrative. The signature of the 

reviewer .on the check list will serve to 

document that the initial data verification 

has been performed. 

8. 6.2 Data Verification 

Following the completion of the initial 



review by the analyst, a systematic second­

level review of the data is performed by an 

experienced peer, technical person, or 

supervisor. The second level reviewer 

examines the data using the appropriate 

check list signed by the analyst. This 

review includes at least 20% of all items 

listed and in some cases up to 100% of all 

items· ( e.g. if mistakes are found in the 20% 

review). Any exceptions noted by the 

analyst must be reviewed. Included in this 

review is an assessment of the acceptability 

of produced data with respect to: 

Adherence of procedure used to the 
requested analytical method or SOP 

. Correcmess of numerical input when 
computer programs are used 

Numerical correctness of calculations 

. Correct interpretation of chromatograms, 
mass spectra, etc. 

Acceptability of QA/QC data 

• Documentation that instruments were 
operating according to method 
specifications ( calibrations, performance 
checks, etc.) 

• Documentation of dilution factors, 
standard concentrations, etc. 

This review also serves as verification that 

the process that the analyst has followed is 

correct in regard to the following: 
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The analytical procedure follows the 
methods and. specific instructions given 
in the QAS, QAPjP, SOP, and/or project 
file 

• Nonconforming events have been 
addressed by corrective action as 
defmed in a nonconformance memo 

Relevant comments about sample or 
analysis problems are clearly stated 

Valid interpretations have been made 
during the examination of the data and 
the review comments of the initial 
reviewer are correct 

The package contains all of the 
necessary documentation for data review 
and report production, and results are 
reported in a manner consistent with the 
method used for preparation of data 
reports 

The specific items covered in the second­

level review may vary according to the 

analytical method, but this review of the 

data must be documented· on the data 

review check list with the signature of the 

person performing the review. 

A third-level review is performed by the 

Project Manager. This review is required 

before results are submitted to clients. This 

review serves to verify the completeness of 

the data report and to ensure that client 

project requirements are met for the 

analyses performed. The items to be 

reviewed are: 
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• Analysis results are present for every 

sample in the analytical batch or sample 

delivery group 

• Every parameter or target compound 

requested is reponed with either a 

concentration of detection limit 

• - The correct units and correct number of 

significant figures are given for each 

sample and each parameter reported 

If specific data reporting forms were 

requested, all forms are present and are 

completed correctly 

• All nonconformances and data 

evaluation statements that impact the 

data quality are accompanied by clearly 

expressed comments from the laboratory 

• The final report is legible, contains all 

the supporting documentation required 

by the project, and is in either the 

standard IT AS format or in the client­

required format 

A case narrative to accompany the final 

report will be prepared by project 

management. This narrative will include 

relevant comments from the earlier reviews 

as detennined by the Project Manager. 
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•· 8. 6.3 Data Reports 

The format and.content of data repons are 

dependent upon client needs such as client 

or contract requirements and government 

agency reporting formats. There are three 

general categories of data repons: 

• Certificate of Analysis 

Data Package 

Electronic Data Transfer (EDT) 

8.6.3.1 Certificate of Analysis 

IT AS laboratories report data in a standard 

format, unless client or contract 

requirements take precedence. Figure 8.6-10 

shows pages one and two of the standard 

IT AS Certificate of Analysis. 

On page one, client/project infonnation 1s 

presented such as: 

Client name and address 

Date 

Job Number 

Purchase Order number 

Project Identification 

Date samples received 

. Number and type of samples 

After the client/project information. 

explanatory text begins with an 

t 



o:l -~ 
N 
c:l 

:t ~, 
~ 
i::---.J 
f",,.""""2 
. ..,,__~ -·~ 5.~~ 

Introduction. The Project Manager or 

designee signs page one after reviewing and 

approving the report. 

Page two continues the explanatory text 

section with an Analytical 

Results/Methodology section and a Quality 

Control section. Following page two is a 

presentation of the results of the testing 

program along with QC sample summaries 

as appropriate. 

Data presentation includes: 

Sample identification (both client and 
laboratory ID) 

Parameter( s) analyzed 

Reported values 

Units of measurement 

. Detection limit(s) 

Explanation of abbreviations used, if 
applicable 

Dates of extractions/digestions and 
analysis 

QNQC data (if requested by the client) 

8.6.3.2 Data Package 

IT AS routinely prepares data packages m 

accordance with USEP A CLP protocol for 

samples analyzed according to the CLP 

Statement of Work. "CLP-like" data 

packages are also routinely provided for 
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·· non-CLP analyses. Data packages shall be 

prepared . to meet - client and contractual 

needs. Special data package requests should 

be addressed with the laboratory prior to 

sample analysis to assure the proper 

protocol is followed to generate the needed 

data package elements. 

In general, data packages consist of a case 

narrative followed by computer-generated 

data forms, supported by copies of all 

associated raw data. This may include but 

not be limited to copies of: 

- Chromatograms 

Extraction notes 

. Digestion logs 

Strip charts or instrument computer 
printouts 

• Data worksheets 

Standards logs 

Chain-of-Custody records 

8. 6.3.3 Electronic Data Transfer 
(EDT) 

Upon request, data may be transmitted via 

computer or diskette. Each operating unit 

will work with the client to provide a 

computer format that is consistent with the 

output of laboratory data and meets 

contractual needs. Procedures for EDT are 

documented in operation-specific SOPs. 



cr---. . 
::;;J­
r---...r 
C:i 

* {"-..,_f 
~ 
C"·...J 
~ 
-~~ 

-;-

·5--... 

8. 6.3.4 Verbal Results 
Any analytical results communicated 

verbally or by facsimile should be reviewed 

and approved prior to the communication. 

Thus, these results must be of the same 

quality as the hard copy report. 

8.6.3.5 Data Reporting 
Saniple results are reported per analytical 

method SOPs or per contract specification. 

Normally, the laboratory determines a 

reporting limit at which any analyte of 

interest detected at or above that level is 

reported as a positive value and any analyte 

of interest not detectable or detected below 

that level is reported as a "less than" value. 

However, in some cases a situation may 

occur, due to a contractual requirement, 

QAPjP, QAPP, client request, etc., that 

requires the laboratory to report sample 

results in a specified manner. 

examples are given below: 

Some 

The laboratory may be requested to 
report all analytes of interest that are 
less than the laboratory's reporting limit 
but are measurable by the analysis. This 
data will be flagged with an appropriate 
qualifier. 

• The laboratory may be requested to 
report any tentatively identified 
compounds less than or greater than the 
laboratory' s reporting limit. This data 
will be flagged with an appropriate 
qualifier. 

The laboratory may be requested to 
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. report sample results using a reporting 
limit that is_ higher than their normal 
level. In this case, all analytes of 
interest not detected or detectable below 
that level would be reported as "less 
than" and only the analytes of interest 
found at or above that level would be 
reported as positive values. In this case, 
the laboratory will state the specified 
reporting level rather than their normal 
levels. 

In these types of cases, the laboratory must 

include documentation in the project file 

that supports their reporting· procedure. 

It is the responsibility of the laboratory to 

provide for a reporting system that ensures 

that any problems associated with an 

analysis are properly documented on a 

nonconformance memo, communic~ted to 

the appropriate IT AS Associates, and 

addressed appropriately in the data report. 

8. 7 Data Validation 
In ITAS and this OS QAMP, data 

validation refers to data reviews conducted 

in accordance with the USEP A CLP 

"Laboratory Data Validation Fwictional 

Guidelines for Evaluating Organic 

Analyses" and "Laboratory Data Validation 

Fwictional Guidelines for Inorganic 

Analyses". Data validation performed by 

IT AS will be done according to IT AS 

Division SOP No. ITAS-IT-DV-001, 

"Quality Assurance Plan - Data Validation". 

\ 
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This form of data validation provides an 

impartial confirmation of the laboratory ' s 

results. It is usually performed by a third 

party. Qualifiers are assigned to data, when 

required, per the above mentioned 

documents. The IT AS FAS units routinely 

perform data validation services. 

8:-8 · Preventive Maintenance 

Instruments, equipment. and parts are 

subject to wear, deterioration, or change in 

operational characteristics. Within IT AS, 

preventive maintenance is an organized 

program of actions taken to maintain proper 

instrument and equipment performance. 

The primary purpose of this program is to 

prevent instrument and equipment failure 

and minimize down time. A properly 

implemented preventive maintenance 

program increases the reliability of a 

measurement system. 

Each instrument or piece of equipment shall 

be uniquely identified. Each operating unit 

shall maintain the following: 

Instrument/equipment inventory list 

Instrument/equipment major spare parts 
list or inventory 

External service contract documents (if 
applicable) 

Instrument-specific preventive 
maintenance logbook or file for each 
functional unit 

IT AS Operation-Specific QAJ\1P 
Section No.: 8.0 
Date Initiated: September. 1. 1993 
Revision No. : O 
Date Revised: NIA 
Page 71 of 246 

·· The record of maintenance shall include at 

a minimum: 

· Actions taken, including parts replaced 

· Analyst initials and date maintenance 
was performed 

IT AS documents and describes in detail 

instrument/equipment prevent ive 

maintenance in operation-specific SOPs. 

SOPs are specific to the type of instrument 

or equipment being used for sample 

analysis. 

8.8.1 Responsibilities 
Within each laboratory, the Operations 

Manager is responsible for overseeing the 

preventive . maintenance program. Group 

Leaders and Analysts actually implement 

and document the program. The QA/QCC 

shall review implementation to verify 

compliance. 

8.8.2 Frequency of Maintenance 

The frequency of maintenance must 

consider manufacturer' s recommendations 

and previous experience with the instrument 

or equipment. Schedules of preventive 

maintenance along with the required 

frequency are shown in Appendix Section 

7. 
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9.0 QUALITY ASSESSMENT AND .. RESPONSE 

Each IT AS operating unit shall establish, 

implement, and document procedures to 

detect, prevent. and correct quality 

problems and to ensure quality 

improvement. Items and processes that do 

not meet established requirements must be 

investigated to determine their cause. 

Improvements must be implemented in the 

operations which will prevent a recurrence 

of th~se quality problems and provide 

overall quality performance. All phases of 

laboratory work should be designed with 

the objective of preventing problems and 

improving quality on a continuous basis. 

9. 1 Internal QC 

The quality of all data produced at IT AS 

operations is demonstrated by the analysis 

of required QC samples in addition to the 

specified method performance criteria such 

as calibrations. Operation-specific SOPs 

include information on all requirements for 

the type of QC samples, their target 

frequencies, and target acceptance criteria 

for each analytical methodology to be used. 

Additionally, these SOPs describe the 

appropriate actions to be taken when a QC 

sample result does not meet target 

acceptance criteria. This information is 

listed in Table 8.5.1 for inorganic QC 

samples and Table 8.5-2 for organic QC 

samples. 

9.2 Specific Routine Procedures 
Used to Assess Data Precision, 
Accuracy, and Completeness 

Section 8.5 of this document describes the 

QC samples that are employed at IT AS as 

a routine part of sample analysis. The 

results of these QC samples will be used to 

validate the precision and accuracy of the 

laboratory measurements. QC samples are 

split into two categories: Laboratory 

Quality Control Measurements and Matrix 

Quality Control Measurements. These are 

described in the following sections: 

9.2.1 Laboratory QC Measurements 

Laboratory QC samples ( discussed in 

section 8.5.3) demonstrate that the functions 

which are under laboratory control are 

within acceptable limits. Table 9.2-1 lists 

laboratory QC samples and their purpose. 

9.2.2 Matrix QC Measurements 
Matrix QC samples provide information 

regarding any influence the sample matrix 

may exert on the precision and accuracy of 

the analytical results. As this influence is 

beyond the control of the laboratory, matrix 

QC samples outside the acceptance criteria 

are not always cause for re-analysis of the 

sample. Matrix QC samples include 
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laboratory MS, MSD, and duplicate 

samples. Matrix QC samples and their 

purpose are listed in Table 9.2-2. 

9.2.3 Precision and Accuracy Limits 

Precision and accuracy limits are defined in 

the applicable methods and will be used to 

determine the acceptability of the QC 

sap1ple results. In the case where a method 
.. 

does not specify precision and accuracy 

limits, internal limits will be determined by 

the IT AS operating unit and documented in 

operation-specific SOPs. 

Table 9.2-3 shows the precision and 

accuracy measurements employed by IT AS. 

MS, MSD, and duplicate sample results are 

evaluated using method or laboratory limits. 

Control charts or tables are maintained by 

the analyst for LCSs on a "real time" basis 

and are used to assess the level of 

laboratory control. It is the responsibility 

of each laboratory analyst to update any 

other client-required control charts or 

control tables as a part of routine data 

reduction. 

9.3 Nonconformance, Corrective 
Action, and Deficiency 

9.3.1 Nonconformance 
A nonconformance is a deviation or event 

beyond the limits and criteria established 

for standard operations, which may lead to 
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.. a degradation of quality to an unacceptable 

or indeterminate level. Nonconformances 

over which the operating unit has control 

must have the root cause determined so that 

the possibility of the nonconformance 

recurring is minimized or eliminated. 

Nonconformances may include (but are not 

limited to) the following: 

Sample holding time exceeded 

Incorrect sample preparation or analysis 
techniques used 

Invalid instrument calibration used 

QC sample data (blank, spike, duplicate, 
surrogates, LCS, etc.) are outside 
acceptance criteria. 

Incorrect data reported to the client 

Sample lost during extraction/analysis; 
no re-prep or re-analysis possible 

Any other situation that might adversely 
affect the final data quality 

As soon as deviation from accepted 

laboratory practice is discovered, it is 

required to be documented. There are two 

types of documentation within the IT AS 

system for nonconformances. These are the 

ITAS Nonconformance Memo (NCM), 

Figure 9.3- 1 (pages I and 2) and the ITAS 

Condition Upon Receipt Variance Report 

(CUR), Figure 8.3-1. 

\ ,, 
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9.3. 1. 1 Nonconformance Memo 

(NCM) 

Information to be documented on the NCM 

include (but are not limited to) the 

following: 

• Laboratory area affected 

• Nonconformance category 

• Client notification 

• Corrective action (root cause and actions 
to prevent recurrence should be 
included, as appropriate) 

• QC review (nonconformance or 
deficiency must be checked off) 

• Verification of corrective action if 
nonconformance (verification is not 
required for deficiencies) 

• Signature by QA/QCC or designee 
verifying NCM closure 

• Routing destination (Quality/Operations 
files or Project file) 

Upon completion, original NCMs are stored 

in the appropriate project file if project­

specific or are stored in the facility 

Quality/Operations files if non-project 

specific. 

Nonconformances identified through 

surveillance, or through an internal or 

external audit require documentation and 

tracking to verify that the root cause has 
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·· been determined and that corrective actions 

have been taken-to prevent recurrence. The 

NCM may be used for this purpose. 

9.3. 1.2 Condition Upon Receipt 
Variance Report (CUR) 

A CUR is generated by sample control 

during the log-in process to document 

nonconformances identified upon receipt of 

samples m the laboratory. These 

nonconformances are outside of laboratory 

control and do not require c~rrective actions 

to be taken within the laboratory. The 

corrective action in this case is client 

notification. Actions to prevent recurrence 

should take the form of client education 

when possible. N onconformances 

documented on a CUR may include (but are 

not limited to) the following: 

• Not enough sample received for proper 
analysis 

• Sample received without proper 
preservative 

• Sample received in improper container 

• Sample received broken or leaking 

• Sample received outside temperature 
specifications 

• Sample received without proper 
paperwork 

• Sample received without or with broken 
custody tape 



LJ"; • 
:..r, 
C-·J 
c:::l 

Ii 
{"•-._! 

m 
C-....,J 
~~ 
-~~ ...,,. .. 
5---. 

Chain-of-Custody broken (not 
relinquished by the client) 

• Sample information on the container 
does not match the accompanying 
paperwork 

All shipping containers (coolers) on 
waybill not received in the sample 
shipment 

Once the nonconformance is identified and 

the CUR initiated, the laboratory Project 

Manager is notified. The Project Manager 

then notifies the client and requests 

instructions on how to proceed with the 

samples. The client contact and the client 

response to the nonconformance must be 

documented on the CUR and communicated 

to sample control so that log-in may 

proceed. These nonconformances must be 

resolved prior to sample prep and analysis. 

9.3.2 Corrective Action 
All nonconf ormances shall have a 

corrective action. The process , by which 

corrective action is performed requires a 

determination of root cause, immediate 

action, and actions taken to prevent 

recurrence. The latter two may be the same 

action. Corrective actions include (but are 

not limited to) the following: 

Recalibration of instruments, using 
freshly prepared calibration standards 

Reanalysis of samples 
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Replacement of lots of solvent or other 
reagents that yield unacceptable blank 
values 

Additional training of laboratory 
Associates in correct implementation of 
sample preparation and analytical 
techniques 

Reassignment of Associates 

Communication with the client to 
determine appropriate action ( e.g. 
resampling, processing the sample "as 
is", terminating analysis, etc.) 

9.3.3 Deficiency 

A deficiency 1s a deviation from 

documented procedures , practices , 

standards, or a defect in an item that is 

determined not to render the quality of an 

item or service unacceptable or 

indeterminate. The QA/QCC shall 

determine · whether the deviation is a 

nonconformance or a deficiency. 

9.3.4 Responsibilities 
All laboratory Associates are responsible 

for identifying and reporting any deviation 

from accepted laboratory practice that might 

affect the quality of the data. Once a 

possible nonconformance is identified, a 

NCM or a CUR is generated and routed to 

that Associate' s supervisor for further 

review and documentation. 

The QA/QCC is responsible for verifying 
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corrective actions and tracking NCM' s until 

closure. The corrective action must be 

performed in a timely manner. 

The QA/QCC (or designee) is responsible 

for logging all nonconf onhances into a 

master nonconformance log ( example 

shown in Figure 9.3-2). 

9.4 QA/QC Audits 

IT AS operating units are subject to 

numerous assessments in the form of audits, 

both internal (self assessment) and external 

(independent assessment). Laboratory audits 

within IT AS can be broken down into four 

major categories: 

• Performance Audits 

Surveillances 

Quality Systems Audits 

Project Audits 

Audits of laboratories are performed to 

determine the degree of adherence to 

policies, procedures, and standards which 

include: 

IT and IT AS Quality Assurance Policy 

IT and IT AS Procedures 

Contractual Requirements 

Regulatory Obligations 
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·· Audits serve as a useful management too l 

to evaluate .the appropriateness of QA 

policies. They identify areas for 

improvement with regard to compliance 

with policies, procedures, and standards, 

providing means for correction prior to 

system failure requiring shut down. In 

addition, they serve to strengthen the 

documentation trail assuring known data 

quality. 

9.4. 1 Performance Aud_its 

Performance audits are conducted on an 

ongoing basis within the laboratory by the 

QA/QCC. These audits are reported to the 

Operating Unit Director and the Division 

Director, QA/QC. Performance audits vary 

with the needs of the operating unit. 

Performance audits include internal and 

external performance evaluation (PE) 

samples. These are discussed in the 

following sections. 

9.4. 1. 1 Internal Performance 
Evaluation 

The QA/QCC has the responsibility of 

monitoring the performance of the 

laboratory by inserting blind QC samples 

("true" value(s) unknown to analyst) into 

the sample stream 

analyzing the results. 

periodically and 

The blind QC 

samples will be scheduled throughout the 

year to cover all routine analyses on an 

annual basis. Internal Performance Audits 
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are performed on a routine basis and are 

described in operation-specific SOPs. In 

addition, they may also be performed along 

with a project ( client requested) or any time 

the QA/QCC or Operating Unit Director 

requests the· performance audit study. 

Performance audit samples demonstrate data 

quality by statistical analysis. The results of 

these - samples may also be used to 

document the training level of the analyst(s) 

performing the work. These results are 

linked to the analyst( s) in the Associate 

training files. 

9.4.1.2 External Performance 
Evaluation 

Each laboratory participates in external PE 

programs such as the USEPA Water Supply 

(WS), Water Pollution (WP), and/or 

Contract Laboratory Program ( CLP) 

quarterly proficiency program for chemical 

parameters and/or the USEPA 

Intercomparison Program through the 

Environmental Monitoring Support 

Laboratory in Las Vegas (EMSL-LV) for 

radiochemical parameters. In addition, 

many state agencies and private contractors 

provide PE samples to challenge the 

laboratories and evaluate the effectiveness 

of the laboratory program. All external PE 

sample studies and results shall be 

maintained as quality records in the 

laboratory Quality/Operations files. 
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.. Since participation in these programs and 

others varies with the type of work 

performed within each IT AS laboratory, the 

specifics of participation are described in 

Appendix Section 6. 

9.4.1.3 Double-Blind Performance 
Evaluation 

ITAS employs a "double blind" PE sample 

program involving semiannual studies. 

This program applies to all IT AS 

laboratories. Double-blind PE samples are 
-

blind PE samples submitted to the 

laboratory under the pretense that they are 

normal client samples. The results of the 

study are reported to the Vice President, IT 

Analytical Services, the Division Technical 

Director, and the Division Director, 

QA/QC. Recommendations for quality 

improvement are submitted to the 

Laboratory Directors, and corrective actions 

are implemented as necessary. 

9.4.2 Surveillances 
Surveillances are detailed inspections of 

specific areas of a laboratory and its QA 

Program. Surveillances do not require the 

extensive planning and preparation required 

for audits and are conducted on a much 

more informal basis. The QA/QCC shall 

observe the activity of interest while it is in 

process and/or review objective evidence. A 

checklist for the applicable documents and 

criteria may be used for this review. 
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, A surveillance is performed each month by 

the QNQCC (unless a systems audit or 

follow-up audit is performed). The scope 

of the surveillance is determined by the 

QNQCC. This allows for a concentrated 

focus on areas of the laboratory that may be 

suspect or require additional monitoring to 

verify compliance with policies, procedures, 

and. standards. The QNQCC may use the 

nonconformance/corrective action system to 

determine trends in a laboratory area that 

require further investigation. The purpose of 

a surveillance is to find and correct 

problems before they become out-of-control 

situations. 

Once the surveillance is complete, the 

- QNQCC will assign a score and will issue 

a repon to the responsible manager. A 

copy of the repon is sent directly to the 

Laboratory Director and to the Division 

Director, QNQC in the laboratory monthly 

report to management. The report details 

the results of the surveillance, and requests 

a corrective action plan complete with 

target dates and Associate assignments. The 

QNQCC must work with the surveyed 

group to recommend corrective action and 

then follow-up after the proposed target 

date to verify that corrective action was 

indeed performed. The QNQCC shall 

document by memorandum that corrective 

action was taken. ·surveillances are fully 

described in operation-specific SOPs. 
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·- 9;4.3 Quality Systems Audits 

Four times per -year, each laboratory 

undergoes an internal audit to identify the 

level of compliance with established, 

documented, quality assurance systems. 

Two of these audits are designed and 

conducted by the QNQCC. The remaining 

two are conducted by the Division Director, 

QNQC or designee. The Division audits 

usually consist of a 2-4 day comprehensive 

review of all quality systems in the 

laboratory. Six months later, a second or 

follow-up audit is conducted to assess 

compliance with the corrective action plan 

established by the audited laboratory after 

completion of the first audit The follow-up 

can be performed in 1-2 days. The Lead 

Auditor reserves the right to lengthen the 

audit or require a complete re-audit in 3 to 

6 months depending upon the extent of the 

problems discovered. Findings which have 

not been satisfactorily resolved between the 

two audits shall be specifically reported to 

the Division Operations Director and Vice 

President, IT Analytical Services, for 

resolution. 

Systems audits not conducted by the 

QNQCC are lead by an IT AS certified 

Lead Auditor (see System Procedure 8907-

QAC-04, "Standard Operating Procedure 

for Auditors Certification at IT AS 

Laboratories") under the direction of the 

Division Director, QA/QC. The Division 
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Director, QA/QC (or designee) will prepare 

a schedule of audits to be conducted during 

the fiscal year and will select appropriate 

audit teams depending upon the nature and 

depth of the audit. The source documents 

for systems audits are the IT AS QAMP, the 

ITAS Operation-Specific QAMP, and 

SOPs. The scope of the audit takes into 

aceount the expectations of external 

auditors, contracts, and regulatory 

requirements. A systems audit check list is 

prepared for the year and used in all 

locations audited to provide consistency and 

objectivity to the audit team. 

At the beginning of the audit, the audit 

team will meet with the Operating Unit 

Director and the QA/QCC to discuss the 

goals of the audit. At the close of the 

audit, the audit team will debrief the 

Operating Unit Director, QA/QCC, the 

laboratory Technical Director, Project 

Managers, and Group Leaders, and will 

discuss and present the audit findings and 

observations. Additional laboratory staff 

may be invited to the debriefing, as deemed 

necessary by the Lead Auditor. The Lead 

Auditor can close an audit finding or 

observation during the debriefing if the 

laboratory staff can satisfactorily 

demonstrate that the finding/observation is 

inappropriate or has been corrected prior to 

the debriefing. Also during this meeting, 

recommendations for corrective actions will 
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·· be discussed. If corrective actions are­

requested to be taken immediately after 

audit closure, the actions must be taken. 

An audit report 

Lead Auditor 

following: 

will be prepared by the 

and will include the 

Cover memo summanzmg the audit 
process, any findings, and announcement 
of the preliminary audit ranking 

Audit Check List 

Finding Report(s) 

Observation Report( s) 

Corrective Action Plan (to be completed 
by the laboratory) 

The audit report shall be completed as soon 

as possible after completion of the audit, 

but shall take no longer than 45 days. The 

original audit report will be addressed to 

the Operating Unit Director, who lS 

responsible for responding within the 

designated time frames established by the 

Lead Auditor. A completed copy of the 

systems audit report will be sent to the 

QA/QCC and the Division Director, 

QA/QC. 

Upon receipt of the audit response, the 

Lead Auditor will evaluate the proposed 

corrective action plan and will reply stating 

acceptance or rejection of the plan or its 
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elements. Approximately six months later 
' 

the Lead Auditor or designee will perform 

a second audit of the operation and verify 

completion of the initial audit corrective 

action plan. The Lead Auditor will then 

issue a final audit report detailing the 

results of implementation and will issue a 

final audit ranking for the year. A positive 

change Ill ranking lS indicative of 

improvement in implementation of the QA 

Program. Quality systems audits are 

described in a operation-specific SOPs. 

9.4.4 Project Audit 
Project or data quality audits are designed 

to address the DQOs (precision, accuracy, 

representativeness, and completeness) of all 

data associated with a particular project. 

These audits also review a project for 

compliance with contractual requirements 

set forth in a QAPjP or formal contract. 

Project audits may be conducted by IT, 

ITAS, or project QA staff. A project­

specific check list is prepared using the 

QAPjP and/or contract as the source 

document(s). The audit report is addressed 

to the Operating Unit Director who is 

required to respond within the designated 

time frame stipulated by the Lead Auditor. 

As with all other audits, a follow-up audit 

for verification of compliance with the 

corrective action plan is to be performed. 
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·· 9.4.5 Findings, Observations 
Comments, and 
Recommendations 

, 

Findings represent areas in which the 

operation or . operating unit section as a 

system is not in compliance with the 

requirements of the ITAS QA Program. 

Findings are situations that could directly 

affect the quality of resulting work. 

Findings require that a corrective action 

plan be developed by the Operating Unit 

Director, who will identifying the root 

cause of the problem and will schedule 

action to prevent recurrence. 

Observations represent isolated instances of 

noncompliance or questionable practices. 

They present situations that could become 

findings if left unresolved. As with 

fmdings, a corrective action plan is 

required. 

Comments or recommendations shall be 

written by the auditor in an attempt to share 

information and provide constructive 

criticism in order to improve performance 

or documentation in an area. Comments 

might also indicate areas that may become 

noncompliant. If attention is not paid to the 

comment, it is likely to become an 

observation. Comments and 

recommendations do not require any formal . 

response by the audited organization, but it 

is strongly recommended that they be 

reviewed for appropriate action. Included in 
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the comments and observations are those 

which describe exemplary practices. Audit 

reports should not focus only on negative 

aspects of the program and may include a 

section on exemplary practice. 

9.4.6 Audit Ranking 

Internal ITAS QA Systems Audits require 

a - preliminary and final ranking to be 

assessed. Audit check list scores and 

assessments of open observations and 

findings (not corrected since the last 

internal or client audit) are considered in· 

the audit ranking process. Laboratories are 

ranked as either excellent, acceptable, 

marginal, or unacceptable. These ranks are 

described as follows: 

• Excellent - Meets or exceeds established 
requirements for all areas audited. 

• Acceptable - Audited work meets all 
requirements of the ITAS QA Program 
with only a few minor deviations from 
established requirements. 

• Marginal - Audited work represents a 
basic QC practice with actions required 
by the laboratory to improve operations 
immediately. 

• Unacceptable - Audited work indicates 
that quality practice is not implemented 
on a regular basis and one or more areas 
will be shut down for correction. 

The Division Director, QA/QC, will issue a 

memorandum to all QA/QCCs and 
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·· Operating Unit Directors annually 

describing the process of determining the 

audit rank. 

While audit ranking allows for comparison 

of laboratories across the network, caution 

is advised in using the ranking alone 

without a detailed review of the situations 

or conditions observed that caused the Lead 

Auditor to arrive at that rank. 

9.4. 7 Client Satisfaction Survey 

Each IT AS operating unit has the 

responsibility to understand client needs, 

and whether IT AS services are meeting 

those needs and expectations. At least three 

client satisfaction surveys should be 

performed monthly, within each operating 

unit, to randomly selected clients by the 

QA/QCC or designee. The IT Corporation 

Client Satisfaction Survey form (Figure 9.4-

1) should be utilized with distribution to the 

ITAS Project Manager, Operating Unit 

Director, Division Operations Director, 

Vice President, IT Analytical Services, Vice 

President, Quality and ~ealth Services, and 

Division Director, QA/QC. Any corrective 

or follow-up action must be documented on 

the form and implemented by the Project 

Manager or Operating Unit Director. 

9.5 Quality Reports to 
Management 

The QA/QCC and the Division Director, 

QA/QC shall prepare reports to 
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management on a monthly basis indicating 

the effectiveness of the QA Program. Phe 

QA/QCC shall send a quality report to the 

Division Director, QA/QCC. An example 

outline for the QA/QCC' s report is shown 

in Figure 9.5-1. The Division Director, 

QA/QC, shall send a summary of the 

QA/QCC' s reports to the Vice President, IT 

Analytical Services. 

9. 6 Management Review of the 
Quality Assurance Program 

Management at all levels shall assess the 

QA Program and its performance. 

Management assessment shall identify 

barriers that hinder the organization from 

achieving its objectives in accordance with 

quality, safety, and environmental 

requirements. Results of management 

assessments shall be documented and 

corrective action taken. The effectiveness 

of the implementation of corrective actions 

shall be included in the next management 

assessment. 

An example of the management assessment 

approach will be to conduct double blind 

studies on the appropriate laboratories ( see 

Section 9.4.1.3). In such studies, a client 

contacts the laboratory and submits a 

sample of known parameters and values for 

analysis that is totally blind to the 

laboratory management and the analysts. 

These studies allow assessment of the total 

process from initial client contact through 

·· final reporting. 
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Review of the adequacy of the IT AS QA 

Program is ongoing. At any time, the 

Division Operations Director, an Operating 

Unit Director, or the Division Technical 

Director may present, m writing, 

recommended changes to the Division 

Director, QA/QC. During the QA systems 

audits, the QA Program is discussed with 

the management of the facility audited. This 

feedback is valuable and necessary to the 

progress of the QA Program in meeting the 

constantly-changing needs of the 

environmental industry. 

In addition to these ongoing reviews, the 

Vice President, IT Analytical Services shall 

conduct an annual review of the QA 

Program considering: 

Results of the QA systems audits. Are 
undesirable trends occurring? 

Status of QA documents. Are the current 
documents adequate? Are new 
documents needed? 

Is the auditing program fulfilling its 
purpose? 

The Vice President will consult with the 

Division Operations Director, Operating 

Unit Directors, and the Vice President, 

Quality and Health Services, as necessary, 

during the review. To document the review, 

the Vice President, IT Analytical Services, 



. -·~ 

will issue a memo to the Division Director, 

QA/QC, stating the extcait of the review 

and will present recommendations . 
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Name: 

Title: 

FIGURE-3.1-1 

IT Analytical Services . 

Example Associate Qualification Form 

PROCEDURE NAME/NUMBER 

TRAINING SESSION 

Hire Date: 

Supervisor: 

QUALIFY 

DATE 

DATE 
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APPROVAL SIGNATURE 

APPROVAL SIGNATURE 

l . 



Name: 

Title : 

Name of lnstilution 
(Including Current Enrollment) 

Date(s) 

Date(s) 

Associate Signature/Date: 

QA Concurrence/Date: 

TRAINREC.FRM\pbc\07-18-93 

QI}. A 7.'JD'J 0"'-'.6 
l H .){..,.11( .. ,. LO 

FIGURE 3.2-1 
Example Individual Training Record 

Hire Date: 

Supervisor: 

I. ACADEMIC TRAINING/DEGREES 

Cily, State 
Curriculum 

Attendance 
Degree(s) 

Major Received/Expected 

II. SPECIAL SCIIOOUNG/TRAINING 

Degree Date 

Course Title Sponsored By (IT or Extemal)/Location 

Ill . SPECIALIZED EXPERIENCE/ON-THE-JOB TRAINING 

Specialized Experience Reference (Paper or Project) 
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Example ITAS Ne't Employee Quality Assurance. Orientation Form 

Name: Date of Hire: 

Job Title: Report to Work Date: 

QUALITY ASSURANCE PROGRAM SECTION 

Statement of Management Position 

ITAS Quality Assurance Management Plan (QAMP) 

Operation-Specific Quality Assurance Management Plan (OS-QAMP) 

Nonconformance and Corrective Action 

Data Entries and Corrections 

NQA-1 

NRC Regulatory Guide 

Quality-related responsibilities for Job Title (Section and/or Topic): 

REVIEW (X) 

I attended the session covering QA sections and/or topics as described above and understood the material presented during the_ 

session. 

Associate's Signature 

QA/QC Coordinator's Signature 

QA Exam Given? 

Follow-up sessions covered: 

Orientation was adequate 

Associate's Signature/Date 

Date 

Date 

Funher training is needed 

QA/QC Coordinator's Signature/Date 

THIS DOCUMENT MUST BE RETAINED IN THE ASSOCIA TE'S TRAINING FILE t 

l!::==================================--==============================:::d.l' 
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Example IT AS Lead Auditor Certification Form 

NAME LOCATION DATE 

QUAUFICA TION POINT REQUIREMENTS CIIIDITS 

EDUCATION· Univenity/Daaraa/D• te 4Cr-Mu. 

,.u....,•-•i..v.i 
2. Gt-•t..v• 

EXJl!RIEf,ICE • Comciany/D• tH 9 CrecinMllll. 

1. TecllnlCal 10-& er-I 
2. -- I~ 10-1 credlul 011 
3 . Anelvtical IEmmonmentlll Industry 10-1 crldltl OR 
4 . Quality Auurenc:e 10-3 creclitll 011 
5 . Audmna 10-4 creelitSI 

PROFESSIONAL ACCOMPLISHMENT • Cenlficate/D• te 2 Credits Mu. 

1. 5-ty . 
2. 0tMr -

MANAGEMENT · Juattflcation/Ev• luetor/D• te 2 CraouMa• . 

e.i--: 

Ev11uateo 8v: !Name & Ti!lel Date: 

TCllal Cr-• 0 

AUDIT TRAINING/PARTICIPATION 

AUDIT COMMUNICATION SKILLS 

Evaluateel Bv: !Name & Titoel Date: 

AUDrT TRAINING COURSES 

C-T- o, Title 
1 
2 

AUDrT PARTICIPATION 

Locar,on Tve! ot Aua1t Oatetst 

1 
2 
3 
4 

s 
II 
7 

EXAMINATION .._ D•r. 

AUOITOII QUAUPIID CIIIT1P1ID 11': DAla C&il'IID. 

,s-.. & Datel 

ANNUAL EVALUATION 

ISi,.....u,e & Detel 
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FIGURE 5.0-1 

·. Example Procedural Change Form 

.. .. 

ITAS LABORATORY 

PROCEDURE/DOCUMENT CHANGE 

PROCEDURE/DOCUMENT 1111.E AND NUMBER: 

- -

PROCEDURE/DOCUMENT SECTION(S) AFFECTED BY CHANGE: 

REASON FOR ADDITION OR CHANGE: 

CHANGE EFFECTIVE FROM: (DATE) TO: 

SAMPLES OR PROJECTS AFFECTED: 

·-·-

ITAS Opcration-Spccifk QAMP 
Section No.: Figures 
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. 

(DATE) 

CHANGE OR ADDmON (SPECIFY SECilON; USE ADDmONAL SHEETS IF NECESSARY): 

SUBMITI'ED BY: DATE: 

QA/QI:, COORDINATOR 

LABORATORY DIRECTOR 

DMSJON DIRECTOR. QAJQ!::. 
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IT AS Standard A.dministrative SOP Format 

1. Purpose, Application and Responsibility 

2. References 

3. Associated SOPs 

4. Definitions 

s. Procedure 

S.1 Summary 

S.2 Safety 

S.3 Required Equipment 

S.4 Administrative Procedure 

S.5 Calculations 

S.6 Quality Control 

6. Nonconfonnance and Corrective Action 

7. Records Management and Documentation 

Note: The inclusion of subsections 5.3 through 5. 6 is left up to the discretion of the SO P's author, as 

appropriate. 
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ITAS Standard Technical SOP Format · 

1. Purpose, Application and Responsibility 

1.1 Purpose 

1.2 Application 

- · 1.3 Responsibilities 

2. References 

3. Associated SOPs 

4. Definitions 

5. Procedure 

5.1 Summary 

5.2 Safety 

5.3 Interferences 

5 .4 Preservation and Holding Time 

5.5 Required Equipment 

5.6 Reagents/Standards 

5.7 Calibration 

5.8 Analysis/ Operation 

5.9 Calculations 

5.10 Quality Control 

6. Nonconformance and Corrective Action 

7. Records Management and Documentation 
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FIGURE-8~0-1 

Data Collection Process Flow-Chart. 
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ITAS Analysis Request/Chain-of-Custody Form 

ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD* 

Reference 'Document No. 3 2 3 4 9 0 
Page 1 of_'_ 

~ 
::r 

Project Name/No _1 ____ _ Samples Shipment Date 7 _______ _ Bill to:5 _ _________ _ - ------ r; 
Sample Team Members 2 ___ _ 

Profit Center No. :i - ---- - - -·--• · 
Project Manager 4 

__ _ 

Lab Destination 8 ______ _ 

Lab C.Ontact ~ - ---- - -- ··------- - ----
QI 
n n 
0 
3 
0 
QI 

Purchase Order No. 6 

Project Contact/Phone I? _____ Report to: 10 _____ _ 

Carrier /Waybill No. 1 _3 _______ _ 
-- -· - ·- ----- . i 

--------
Required Report Date _11 ________ _ 

ONE CONTAINER PER l.lN E 
De&e/Time 16 Container 1' -•mpie IF B•mple 14 ....... ,5 ...... l!l AaquNted T••unt 20 Contldonan 21 

Number - /T- Collfi:tad ,_ Volume eerv•&iw Proarem A.-IDI 

...... . .. 

\ . 

6 'l ·•' J .. 
I 
' .. 

Special Instructions: 23 

Possible Hazard Identification: 24 I Sample Disposal: 25 

Non-hazard ...J flammable .J Skin In-it.ant .J Poison B _J Unknown _J fl, , , 11 to Client .J Dispose! by Leb J Archive 

Turnaround Time Required: 26 I DC Level: 27 

NOl'mal ...J Rush .J I . .J 11 . J Ill. _J Pn,iec:t Soecific (soeciM: . 

1 . Relinquished by 28 Date: 1 . Received by 28 ' Date: - ·- · ·• --- . • · 
IS.gnMA.-e / llN, • ....,.,, Time: 15,gr ... .-.1 ~--••I Time: 

2 Relinquished by Date: . - 2 . Received by Date: 
IS.gnou.-./ AN,•eto•I Time: IS,,lall.-./ All-I Time: 

3. Relinquished by Date: 3 . Received by Date: 
15,g, ,......, / AHoloott,onl Time: 

·- ------ 15,gr-.-./ AN"8t,unl Time: 

Comments: 29 

lhpoeel 22 
Aeeord No. 

·' ·' 

(mos) 

--. -

-·- ·- -

_,, ____ 

::: 
3 
0 
ii 
Ill 

-< 
~ 

i 
Tl 
ii 
a: 
n 
0 
0 
< 

. 
If 
111 
cr 
QI 
n 
,c 

l,l. 

0 
~ 
0 , 
Ill 
0 
111 n 
~ 

I 
8 
0 
:, 
Ill 
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FIGURE.. 8.3-1 Work Order No.: -------
Condition Upon Receipt Variance ReP9rt . 

ITAS - _____________ Laboratory 

Client: ___________________ _ Date: ___________________ _ 

Project No: ________________ _ Initiated by: _______________ _ 

Analysis Requested: ______________ _ RFNCOC Numbers: ___________ = 

Client Sample Numbers Affected: _______________________________ _ 

Condition/Variance (Check all that apply): 

1. 0 Not enough sample received for proper analysis. 

Received approximately: 

2. 0 Sample received broken/leaking. 

3. 0 Sample received without proper preservative. 

0 Cooler temperature not within 4-C ± 2-C 

Record temperature: ________ _ 

0 pH _____________ _ 

0 other: _____________ _ 

4. C Sample received in improper container. 

5. 0 Sample received without proper paperwork. Explain: 

6. 0 Paperwork received without sample. 

7. D No sample ID on sample container. 

Otes: 

Corrective Action: 

8. 

9. 

10. 

11. 

D Custody tape disturbed/broken/missing. 

D Sample splits perfonned by lab . 

D Volatile sample received with approximately 

______ mm headspace. 

D Sample ID on container does not match sample ID 

on paperwork. Explain: 

12. D All coolers on airbill not received with shipment. 

13. D Other (explain below): 

D Client's Name: Infonned verbally on: By: 

D Client's Name: Informed in writing on: By: 

D Sample(s) processed ·as is· . Comments: 

D Sample(s) on hold until : If released. notify: 

Sample Control Supervisor Review: __________________ _ Date: _____________ _ 

Project Management Review: __________________ Date: ______________ _ 

SIGNED ORIGINAL MUST BE RETAINED IN THE PROJECT FILE 
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~ 

! 

i 

{ 

• Raw Data Review ~. 
• Compliance w/Check List 
• Data Validity -~-

{ 
• Check List Compliance 
• Exception Review 

{ 

• Data Completeness 
- Report Requirements 
- Tests 

• Cfient Format 
• Transcription Proofing 

{ 
• Meets Client Requirements 
• Consistency of Data 
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FIGURE 8.6-2 
IT AS Data Review Check List 

METXLS 

Work Order Number(s): 

Lab Sample Numbers or SDG: 

Method/Test/Parameter: 

Review Item 

A • Initial Calibration 
1. Performed at required frequency with required number of levels? 

2. Correlation coefficient within QC limits? 

3. Initial calibration verification (ICY) analyzed immediately after 
calibration and results within QC limits? 

4. Initial calibration blank (ICB) analyzed immediately after !CV and 
concentrations of all parameters s reponing limit? 

B. Continuing Calibration 
1. CCV analyzed at required frequency and all parameters within QC 

limits? 

2. CCB analyzed at required frcqucncy and all results s reponing limit? 

c. Sample Analysis 
1. Were any samples with concentrations > the linear range for any 

parameter diluted and reanalyzed? 

2. Were all sample holding times met? 

D. QC Samples 
1. MS or MS/MSD percent recovery within QC limits? 

2. Analytical spikes within QC limits? 

3. LCS recovery within QC limits? 

4. ICP only: One serial dilution performed per SDG? 

s. ICP only: CRDL standard (CRI or CRA) analyzed at required 
frequency? 

6. ICP only: Interference check samples (ICSA, ICSAB) analyzed at the 
beginning and end of analytical run or at minimum frequencies and 
within QC limits? 

IT AS Operation-Specific QAMP 
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FIGURE 8.6-2 
IT AS Data Review Check List 

METALS 

Review Item 

Arc all nonconformances included and noted? 

Is the correct date and time of analysis shown? 

Did the analyst sign and date the front page of the analytical run? 
.. 

Correct methodology used? 

Transcriptions checked? 

Calculations checked at minimum frequency? 

Units checked? 

Comments on any ·No• response: 

Analyst: 

Second-Level Review: 

Page 2 of 2 
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2.i Level 
Yes No NIA Review 
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Date: 

Date: 
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IT AS Data Revi~~ . Check List 

GENERAL CHEMISTRY 

Work Order Number(s) : 

Lab Sample Numbers or SDG: 

Method/Test/Parameter: 

Review Item 

A • Initial Calibration 
1. Does the standard curve consist of a Blank (when required) and the 

required minimum number of calibration standards? 

2. Is the initial calibration correlation coefficient .1!:: 0.995? 

B. Continuing Calibration 
1. Is the Continuing Calibration Verification (CCV) percent recovery within 

QC limits? 

C. Sample Analysis 
1. Were all sample holding times met? 

D. QC Samples 
1. Is the Method Blank concentration less than the reponing limit? 

2. Is the Laboratory Control Sample (LCS) AND/OR the Matrix Spike 
(MS) % recovery within QC limits? 

3. When MS/MSD analyzed, is RPO within QC limits? 

4. When duplicate sample analysis performed, is RPO within QC limits 
( ± 20 %)? 

E. Other 
1. Arc all nonconformances included and noted? 

2. Arc all required forms filled out? 

3. Was correct methodology used? 

4. Transcriptions checked? 

5. Were all calculations checked at minimum frcqucncy? 

6. Did the analyst sign and date the front page of the analytical run? 

7. Units checked? 

ITAS Operation-Specific QA.MP 
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Comments on any "No" response: 

Analyst: 

Second-Level Review: 

FIGURE 8.6-3 
IT AS Data Review Check List 

GENERAL CHEMISTRY 

Page 2 of 2 
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FIGURE 8.6-4 
IT AS Data Review Check List 

AIR ANALYSIS - METHODT0'."14_ 

Work Order Number(s): 

Lab Sample Numbers or SDG: 

Method/Test/Parameter: 

Review Item 

A. Initial Calibration: 
1. Was BFB analyi.cd at beginning of 12-hour period? 

2. Did BFB meet QC limits (all masses met criteria)? 

3. Is the %RSD for all nonpolar analytes <25%? (A maximum of two 
analytes may be above this but below 40%) 

4. Is the %RSD for all polar analytes <30%? (A maximum of two 
analytes may be above this but below 45 % ) 

5. Were a minimum of five calibration points used? 

B. Continuing Calibration 
1. Was BFB analyzed at beginning of 12-hour period? 

2. Did BFB meet QC limits (all masses met criteria)? 

3. Was the %D for all CCCs <25% for all nonpolar targets? (A maximum 
of two are allowed outside this criteria, but must be < 40 % ) 

4. For polar analytes, do all compounds have a % D of 30 % or less? (A 
maximum of two are allowed outside but must be < 45 % ) 

5. Are all calibration points on the Continuing Calibration present? 

C. Sample Analysis 
1. Are internal standard areas within 50-150% of the intemal standard areas 

of the continuing calibration standard analyzed? 

2. Are all sample SUITOgate values within internal QC limits? 

3. Are all analytes quantitated within the calibrated range of the instrument? 

4. Were a minimum of three RFs checked for each sample to insure the 
proper RFs are being used for quantitation? 
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FIGURE 8.6-4 
IT AS Data Revi~w Check List 

AIR ANALYSIS - METHOD T0-14 

Review Item 

Are all Blank surrogate values within internal QC limits? 

Are all analytcs in Blanks < the reponing limit? 

- _Arc Reference Standard control values within QC limits for air media? 

Are all duplicate RPDs within internal QC limits? 

Other 
Are all nonconformanccs included and noted? 

Are all required forms filled out? 

Correct methodology used? 

Transcriptions checked? 

Were all calculations checked at minimum frequency? 

Units checked? 

Comments on any "No" response: 

Analyst: 

Second-Level Review: 

Page 2 of 2 
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FIGURE 8.6-5 
IT AS Data Revie.w Check List 

RADIOCHEMISTRY 

Work Order Number(s): 

Lab Sample Numbers or SDG: 

Method/Test/Parameter: 

Review Item 

A. Calibration 
1. Is the calibration documentation included where applicable? 

B. Sample Analysis 
1. Are the Sample Yields within acceptance criteria? 

2. · Were all sample holding times met? 

c. QC Samples 
1. Is the Blank Yield within acceptance criteria? 

2. Is the Minimum Detectable Activity for the Blank result s the Contract 
Detection Limit? 

3. Is the Blank result s the Contract Detection Limit? 

4. Is the Blank result greater than the Conr:raa Detection Limit but the 
Sample result less than the Contract Detection Limit? 

5. Is the LCS result within acceptance criteria? 

6. Is the LCS yield within acceptance criteria? 

7. Is the LCS Minimum Detectable Activity less than o~ equal to the 
Contract Detection Limit ? 

8. MS/MSD results and yield meet acceptance criteria? 

9. Duplicate sample results and yield meet acceptance criteria? 

D. Other 
1. Are all nonconformances included and noted? 

2. Are all required forms filled out? 

3. Correct methodology used? 

4. Transcriptions checked? 

s. Were all calculations checked at minimum frequency? 

6. Units checked? 

IT AS Operation-Specific QAMP 
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Comments on any •No• response: 

Analyst: 

Second-Level Review: 

FIGURE 8.6-5 
IT AS Data Revie.~ . Check List 

RADIOCHEMISTRY 
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FIGURE 8.6-6 
IT AS Data Review Check List 

GC/MS 

Work Order Number(s): 

Lab Sample Numbers or SDG: 

Method/Test/Parameter: 

Review Item 

A. Tuning 
I. BFB/DFTPP tuning criteria met? 

2. Mass list, RIC, and the mass spectrum included? 

3. Correct BFB/DFTPP included with analytical runs? 

B. Initial Calibration 
I. RRF and %RSD within acceptance criteria? 

2. Runs checked for saturation? 

3. CLP only: Are surrogates and internal standards labeled on the 
chromatograms? 

C. Continuing Calibration 
I. RRF and % Difference within acceptance criteria? 

D. Sample Analysis 
After tune, initial calibration, continuing calibration, and method blank 
criteria have been met: 

1. Sample name and oth~ header information correct? 

2. RRT of identified compounds within ±0.06 RRT ~ts of RRT of 
standard component? 

3. Ions present in the standard spectra with abundance of > 10% of the base 
ion present in sample spectra? 

4. Surrogate recoveries within limits? 

5. Quantified against the appropriate standard? 

6. Run(s) within linear range? 

7. Were all sample holding times met? 

8. TCL match? 
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FIGURE 8.6-6 
IT AS Data Review Check List 

GC/MS 

Review Item 

QC Samples 
All Method Blank results ND or hits below reporting limit? 

Method Blank analyzed at required frequencies? 

}.re .MS/MSD % recoveries and RPO within QC limits? 

Are LCS % recoveries within QC limits? 

Second source check standard successfully analyzed? 

Other 
Are all nonconformances included and noted? 

Are all required forms filled out? 

Correct methodology used? 

Transcriptions checked? 

Were all calculations checked at minimum frequency? 

Were all manual integrations checked by a second reviewer? 

Units checked? 

Comments on any "No" response: 

Analyst: 

Second-Level Review: 
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FIGURE 8.6-7 
IT AS Data Review Check List 

GC 

Work Order Number(s): 

Lab Sample Numbers or SDG: 

Method/Test/Parameter: 

Review Item 

A. Initial Calibration 
1. Was the maximum %RSD within QC limits? 

2. Were calibration factors updated or were curves drawn for 600 series 
methods or 8000 series methods? 

3. Are retention time windows established and updated in method? 

4. Did the standards pass the resolution check criteria? 

5. Was the percent breakdown within QC limits? 

B. Continuing Calibration 
1. Was the maximum %D within QC limits? 

2. Are compounds within retention time windows? 

3. Was the percent breakdown within QC limits? 

C. Sample Analysis 
After initial calibration, continuing calibration, and method blank criteria 
have been met: 

1. Are sample name and other header information correct? 

2. Do surrogate % recoveries meet QC criteria? 

3. Were the runs checked for saruration? 

4. Are all hits confirmed if required? 

5. Are all compounds within linear range of calibration curve? 

6. Were all sample holding times met? 

7. Do reponed results take into account dilutions, sample weights, and 
percent moistures? 

D. QC Samples 
1. Are all Method Blank hits below the reponing limit? 

2. Are LCS spike % recoveries within QC limits? 

3. Are batch MS/MSD spike % recoveries within QC limits? 
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QC Samples (continued) 

FIGURE 8.6-7 
IT AS Data Review Check List 

GC 

Review Item 

Are MS/MSD and/or Duplicates (duplicate sample analyses) RPO within 
QC limits? 

Was second source check standard analyzed successfully? 

Other-
Are all nonconformanccs included and noted? 

Are all required forms filled out? 

Correct methodology used? 

Transcriptions checked? 

Were all calculations checked at minimum frequency? 

Were all manual integrations checked by a second reviewer? 

Units checked? 

Comments on any "No" response: 

Analyst: 

Second-Level Review: 

Page 2 of 2 
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FIGURE 8.6-8 
IT AS Data Revi~'.W Check List 

HPLC 

Work Order Number(s): 

Lab Sample Numbers or SDG: 

Method/Test/Parameter: 

Review Item 
: 

A. Initial Calibration 
1. Was the maximum %RSD within QC limits or was the correlation 

coefficient of the curve ~ 0.995? 

2. Was each run checked for saruration? 

3. Was each run checked for cocluting compounds? 

B. Continuing Calibration 
1. . Was the maximum % D within QC limits? 

2. Was the run checked for saturation? 

3. Was each run checked for cocluting compounds? 

C. Method Blanks 
1. Are all hits below the PQL? 

2. Was a Method Blank analyzed for each set of samples extracted by the 
same method on the same day? 

3. Do surrogate % recoveries meet QC criteria? 

4. Are peaks quantified against the appropriate stan~? 

s. Was the run(s) checked for saturation? 

D. Sample Analysis · 
After initial calibration. continuing calibration. and method blank criteria 
have been met: 

1. Are sample name and other header information correct? 

2. Do surrogate % recoveries meet QC criteria? 

3. Were the runs checked for saturation? 

4. Are all hits confirmed? 

5. Were all sample holding times met? 

------------------- ---
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FIGURE 8.6-8 
IT AS Data Review Check List 

HPLC 

Review Item 

Are matrix spike/matrix spike duplicate (MS/MSD) spike % recoveries 
within QC limits? 

Are Laboratory Control Sample (LCS) spike % recoveries within QC 
-limfts? 

Are MS/MSD and/or Duplicates (duplicate sample analyses) RPO within 
QC limits? 

Other 
Are all nooconformances included and noted? 

Are all required forms filled out? 

Correct methodology used? 

Transcriptions checked? 

Were all calculations checked at minimum frequency? 

Were all manual integrations checked by a second reviewer? 

Units checked? 

Analyst: 

Second-Level Review: 
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FIGURE 8.6-9 
IT AS Data Review . Check List 
DIOXINS/DIBENZOFURANS 

Work Order Number(s): 

Lab Sample Numbers or SDG: 

Method/Test/Parameter: 

Review Item 

A. Initial Calibration 
1. Percent RSD within QC limits? 

2. Windowing solution analyi.ed and retention time windows determined? 

3. Were all signal/noise ratios met? 

4. Were all ion isotopic ratios within specifications? 

5. Was the 2.3,7,8-TCDD resolution met? 

B. Continuing Calibration 
1. Continuing calibration standard results within QC limits? 

2. Were all signal/noise ratios met? 

3. Were all ion isotopic ratios within specifications? 

4. Was the window defining solution analyi.ed at the appropriate frequency? 

5. Were the proper typeS of continuing calibration check solutions run at the 
appropriate frequency? 

6. Was the 2,3,7,8-TCDD resolution met? 
: 

C. Sample Analysis 
1. Were sample holding times met? 

2. All analyte hits and NDs within set rctenlion time windows? 

3. ~ internal standard recoveries within QC limits? 

4. Wu a minimum of 20~ of the raw data recalculated? 

5. Were signal/noise ratios met for positive results? 

6. Were ion isotopic ratios met for positive results? 

DIOXIN .DRC\Rcv .0\07-20-93 
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FIGURE 8.6-9 
IT AS Data Review Check List 
DIOXINS/DIBENZOFURANS 

Review Item 

QC Sample Analysis 
All Method Blank results "None Detected"? 

Native spike recoveries of batch MS/MSD within QC limits? 

-Native spike recoveries of batch LCS (or Blank Spike) within QC limits? 

Are internal standard recoveries within QC limits? 

Is the RPO of batch MS/MSD within QC limits? 

Other 
Are all nonconformances included and noted? 

Are all required forms filled out? 

Correct methodology used? 

Transcriptions checked? 

Were all calculations checked at minimum frequency? 

Were all manual integrations checked by a second reviewer? 

Was % moisture and/or % lipids performed? 

Were sample results corrected for % moisture if requested by a client? 

Units checked? 

Comments on any "No• response: 

Analyst: 

Second-Level Review: 

DIOXIN .DRC\Rev .0\07-20-93 Page 2 of 2 
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ANALYTICAL 
SERVICES 

CEl<l'IFiCATE OF ANALYSIS 

Date: 

This is a Certificate of Analysis for the following samples: 

Client Project ID: 

Date Samples Received: 

Number of Samples: 

I. Introduction 

ITAS Opcra1ion-Specilic QAMP 
Section No.: Figures 
Date Initiated: September I. I 993 
Rev ision No.: 0 
Date Revised: NIA 

Page I 13 of 246 

This section describes general project information. It also includes the date the samples were 
received and provides a listing of the sample numbers. (Both client and laboratory numbers.) 

Reviewed and Approved: 

Project Manager 

Amencan Counc:u 01 lndependenl Laboratones 
Intemanonal Assocatton ot Envuonmental TeSllng u:tt>oratones 

Amencan Assoc!atton tor u:tt>oratory Acc:red.nanon 

IT Analyttc:al Semc:es • 304 Duectozs Dn"N, bmTille. TH 37923 • (615) 690-3211 
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Client Project ID 

II. Analytical Data 

FIGURE ·8~6-10 
Example Certificate of Analysis 
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1T ANALYTICAL SERVICES 
304 DIRECTORS DRIVE 
DIOXVILLE, TN 
(615) 690-3211 

This section describes the sample preparation and analytical methodologies used to extract 

and analyze the samples. It also describes how the sample results are reponed. Additionally, 

any project anomalies, nonconformances, variance, or any other type of unusual occurrences 

that were noted by the laboratory are documented here. 

Ill. Quality Assurance/Quality Control 

This section describes what type or level of QA/QC was followed. QA/QC requirements may 

be internal or client-specific. Any QA/QC data that exceeded the acceptance criteria will be 

noted here. Comments may also be included regarding how the QC sample results may have 

affected the data. 

(The sample results follow on additional pages·-in tabular form .) 
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ITAS· ________ Laboratory 
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CORRECTIVE ACTION 

• IIOOTCAUSI: 

• COIUIICTIVI ACTION: 

I ,.-,rr--COIIIIIC'TM,W:,--T0:1 

• ACTIONS TO ll'IIIYUf1' IIICUIIIIEIIICI: 

QC REVIEW 

• NONCONFORMAHCE • OEFICIENCY 

• FURTHEI! ACTION REQUIRED: 
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DATI: _ _____ _ 

DAff: ______ _ 

4SSIGNIDTO; ___________ _ 

QC COOIIDIIIATOR: 
DAU: ______ _ 

CORRECTIVE ACTION VERIRCATION 

• VBlll'lfl) 

REASON: 

NCM CLOSURE 

QC COOIIDIIIIATOII: 
DAff, ______ _ 
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xx- 93- 0013 

XX- 93- 0014 

xx- 93- 0016 

XX- 93- 0016 

XX- 93- 0017 

xx- 93- 0018 

XX- 93- 0019 

XX- 93- 0020 

PROJECT ID/ LAB 
. WORK ORDER AREA 

NUMBER 

FIGURE 9.J-2 
Example Nonconf ormance Log 

91f R 32BZ;; 0296 

NO. OF NC CORRECTIVE CORRECTIVE 
SAMPLES CATEGORY ACTION ACTION 
AFFECT,ED TARGET COMPLETION 

DATE DATE 

•N = nonconformance ; D= deficiency (NOTE: column 10 need nol be completed for a deficiency) 

N CORRECTIVE 
OR ACTION 
D VERIFICATION 
• DA TE/INITIALS 
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FIG lJRE·.9 .4-1 
IT AS Client Satisfaction Survey Fo~ 

(Page 1 of 2) · · · 

IT QUALITY I CLIENT SATISFACTION SURVEY 

CLIENT INFORMATION: PROJECT INFORMATION : 

Clim& Company lT Projed Number 
Client Conw:t Title -
Address ProjcNunc 

Project Size (SOOO) 

Phone 
Work Dcsaiption 

IT L''ffORMATIO~: Date of Survey 

IT ANALYTICAL SERVICES DMSION 

IT Cell.er Pafonning Service 
Project Manager 

lT Host Cell.er Name I Number / 

IT Host Cell.er Loc:auon 

L'"TRODUCTION 

IT is committed to maintaining and continually improving the quality of the scr.-iccs and producla we otfcr. We define 
quality as meeting client requirements. Therefore. the best measure of our pafannancc is our cliam' level of sausfadion. . 

We would like to uk you to help us by answering a few shar1 quali- tbat ra1e our pafonmnce on a scale of 1 to 5. 
A rating of · 1 • indicates rorally un:rati:rfa,:tory performanca, • •3~ i:r ecceprabla, and• ·5· means out:rranding. 

I Rating (1 -5) I .Wcim I 
I. On this sea.le of I to 5, how well docs IT meet your requirancnls overall? L...J I 2.001 

I lwmg(l-5) I Weight I 
2. How would you talc the timeliness of our work? L...J I 2.001 

I Rating (1-.S) I Weight I 
3. How well have we met your requimnalll in adhering to and completing L--1 I 2.001 

the required scope of worlt? 

I Ralin2 (1-5) I Weight I 
-4. How well did we do in mMting your schedule requimncnts? L...J I 2.001 

I Ralm(l-.S) I Weitdll I 
5. How do you ra1e the rap0111ivaiess of our sutr. L...J I 2.001 

I Rating ( l•.S) I Weilbl I 
6. How do you rate the professional compacncc of our sutr. L...J I 2.001 

I Rallng(l-5) I Wetght I 
7. Whal is your asscssmcnt of how well " ·e have communicaicd with you during L--1 I 2.001 

the course of our work? 

Score 

Score 

Score 

Score 

Score 

Score 

Score 

\ 
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FIGURE·9.41 
IT AS Client Satisfaction Survey Form_ 

(Page 2 of 2) · 

IT QUALITY I CLIENT SA TISFA CT/ON SURVEY (p. 2J 

I R.aliM (1 -S) I Weimt I 
I . How well does Irs manapmmt of our acrvica 1m11 your requinmmla? L..J I 2.001 

I R.miur(l -.5) I wamt 1 
9.- How well do our uius and prograa rcporu IDllll your requirmmlla? L..J I 2.001 

I Rating ( 1-.5) I WeiG!l I 
10 . How well do our invoices and billing pnlQldura ~ your requirements? L..J I 2.001 

I !win.(1-S) I Weight I 
11. How do you rile the consistency of our pcrfonnani:c? L..J ·. I 2.001 

I R.atin1 (1-.5) I Weight I 
12 . How would you scare the complaama of our services? L..J I 2.001 

I Raam1 (1-5) I Wcilbl I 
13. How do you rau the overall value of the scrvica and products L..J• I 2.001 

provided to you by m 

TOTAL SCORE: 
A V'ERAGE SCORE: 
PERCE!'l"T AGE: Total Possible: 130 

CLOSJSG 

Thank you _,, much for your time. We~ your wi~ to help UL Alty CGlaffll you may have railed will be 

addr...t prompdy by the IT Project M-,a- for your project. 

There is one final question: \\'hat changes would you .u:011a1.er.d 1h11 IT make to improve its service to you? 

Survey Conduclcd by: 

FOLL0\\1JP ACTIO:"i : Dllai ...... : 

WlwandHow: ProjctMaa,cr 
LahlF AS OinClar . 
Div. DirJVP 
VPQHS 
Div. Dir QA/QC 
Rcgioaal Dincsor 

Who: Date: Other 

Reviewer 

Sigrwurc Date: 

Score 

Score 

Score 

Score 

Score 

Score 

- ------
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Example Outline Of QAJQCC Monthly Repqrt to __ Management 

Audits 

A. Internal Surveillances 
B. External Audits 

C. Subcontractor Audits 

Cenifications 

A. Pending 

B. Received 

Performance Evaluation Samples 
A. In-House 

B. Pending 

C. Received (score) 

Holding Time Violations (HTV) 
• 

A. Total Holding Time Violations 
B. Category I - Out of Laboratory Control 
C. Category II - Laboratory Dependent 
D. Category III - Laboratory Reruns 

QAPjPs 
A. Reviewed 
B. Received 

Training 
A. In-House 
B. External 

Nonconformance Summary and Resolutions 

VIIl. QC Data/Control Chan Swiunary 

IX. Standard Operating Procedures 

X. Client Satisfaction Surveys 

XI. Miscellaneous 
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ITAS QUALITY ASSURANCE MANAGEMENT PLAN REQUIREMENTS MATRIX 
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QAM.'i9"11t NQA-1 

HM Pmjecl I o,,ani,ation 
Or11ani1a1inn and 
IClf'l'IISihility 

i .ol Project 
Dc,w:ripriotl 

NIA 

NIA 

2 Quality Auurancc 
Pmanm 

2 Quality Assurance 
Pmanm 

4 Pmcun:mcnt 
l>nc:umcnt Contml 

7 Cnntml of 
Purchased lccms 
and Services 

Table 2.1-1 
Page I or 4 

~700 .6C ANSINIJ.ll 

NIA I . I lnuuduclioll 

1.2 Purpose 

l .l Scope 

I Pmaram 2.1 Special Wont u..,c 

2.2 Specific Tcras 

u Quality A-rucc 

5.2 Quality COlllrol 

J Penn-I Trainina l .J Pc...,_I 
and Qualif1c:a1inn Preparalioll 

7 Procurement NIA 

ANSIIASQC 
Qtl-1917 
(IS0-,..1) 

4.1 Mana1cmc111 
Rclf'(ln.,ihilily 

4 .J Quality Sy11cm 

4.11 Tnininc 

4 .6 Pllrchasi111 
·•·' 



ITASQAMP 
(Re•.Jt A OS 

QAMP(Ru.lt 

s Ducumenl 
Cnntml and 
Rccnnls 

6 Use nf 
Comp,tcr 
Hardware and 
Software 

7 Worli ProccHCI 
and Openlinns 

TABLE 2.1-1 
ITAS QUALITY ASSURANCE MANAGEMENT PLAN REQUIREMENTS MATRIX 

ITASQAM ANSIIASQC 
(UV U !'A-Iha 

I ln1mductloa A6 Ouc;umen1 
Cnntmland 
Rccnnls 

12 Rcconl1 
Manaae-• 

10 Data Verif'tclfiotl A7 Use of Comp,ter 
Hanlware and 
Software 

.. 

9 Analytical Al Worli Processes 
Proccdum andOpenrions 

14 QA/QC Audits Bl Plannin, and 
Scnpin, 

82 Desia• of Data 
Collection 
Opentinns 

QAMSI0511t NQA-1 

S.01 Tide Pase 6 Oocumenl CtNllrol 

S.02 Tahle of CootcnH 17 Quality Assunnce 

NIA 

NIA 

Rccohls 

) Ocsign Cnntml 

11 Test Control . 

I Oraaniution 

' Instructions, 
Pmcedures, and 
Dnwin11 

10 ln!lpCCtion 

14 lnspeclinn, Tell 
and Opentin, 
StaNI 

Table 2. 1-1 
Page 2 of 4 

57N.6C ANSI NIJ.lt 

4 Documents and l.6 Dim:I Bioassay-
Rccunls Rcconl Rctcntioa 

4 .S Indirect Bioassay-
Rcconl Rctenlinn 

NIA NIA 

' Worli Pmccsses l.l Facility Crilcria 

6 Ocsi1n 

I Inspection and 
Acccpcancc Tcstina 

ANSIIASQC 
Q91-lff7 
(IS0-9Nlt 

4 .S Document 
Control 

4 .16 Quality Records 

,so ... l0-3' 

4.9 Process Control 

,, ,, 



rrASQAMP 
(Ile• .JI 6 OS 

QAMPIRn.11 

• Data Collcclinll 
and Pmducliotl 
Of,cn1i11n1 

.------". 

TABLE 2.1-l 

!J§J, I Z,'1Dz· •-3n.''i J 13 .]f..lJI,.... IIJ(,,. 

ITAS QUALITY ASSURANCE MANAGEMENT PLAN REQUIREMENTS MATRIX 

rrASQAM ANSIIASQC 
(UVII £4-lh• 

' Sample leccipl .... II "-inland 
l11ilillliotl of Tcsa111 Scc,p111 

' CalilNMioe 12 Delia• of Data 
Pracliccl CollcclilNI 

Opcn1inns 

7 Pre•cllliYe IJ lqllcmcRtalilNI 

Ma•- of Planned 
Opcnlinns 

• Analyail of Qualily 
Cnnlrol Sunplcl 

.. 

.• Anal)'lical 
Pmcedures 

10 Data VcriflCMKIII 

QAMSIISIN NQA•I 

,_o, QA Objcc1ivcs l Qualily Assunncc 
rnr Mumremclll Pmsram 
Data 

'-116 S.mplift& l Desi&• Cnn1rul 
Pmccdures 

S.07 Sample CuSlndy ' l1111ruclions. 
Procedures. and 
Dnwiftas 

s.oa Calibnlioll • ldc111ifica1inll and 
Procedures and C11111rol or licms 
frequency 

S .09 Analylical 9 Co111rolof 
Pmccdures Pmccssc1 

U I l111e,ul Quality 11 Tcsc Co111ml 
Colllrol Chc~b 

S. ll Prevcnciwc 12 Cnnlrol or 
Mai111cnancc Mcasurinc and Tell 

l'.quipmclll 

I J Handlin•. Slonac. 
and Sllippina 

Table 2. 1-1 
Page 3 or 4 

57N.6C ANSINIUI 

I Prosnm 3-1 f acilily Crilcria 

6 Dcsisn 3-4 Din:cl lioluay-
Pcrrormancc 
Crilcria ror Service 
Labomoric1 

• lnsrcc1in11 and u Din:cl lioluay-
Acccp11ncc Tcslins lcponint lcmks 

4.1 lndin:cl liclauay-
lcsponsillililics or 
lhc Service 
LabonlOIJ 
Cu!\IOmcr 

u lndin:cl liclassay-
Analylical 
Mclhodolon 

4 .) lndin:cl lioa11•y• 
Pcrrorm•IICC 

Crilcria ror Service 
labonlOricS 

u Qualily Co111ml 

. , 

ANSIIASQC 
Qtl-lM1 
IISO-Nlll 

u l'roducl 
ldc111if1ea1ion 
and Tnceahilil)' 

4.11 lnspcc1i1111. 
Mc•!lurins. and 
Tc!\I Equipmcn1 

,.,. 



9'H 3282 •. 0303 

TABLE 2.1-1 
ITAS QUALITY ASSURANCE MANAGEMENT PLAN REQUIREMENTS MATRIX 

ITASQAMP 
ITASQAM ANSI/ASQC 

(Rn .216 OS 
(HVII Ultu 

QAMS~/11 NQA-1 5700.6C ANSI NU.lt 
QAMP(Rn.11 

9 Qualiiy 1 l Nonconfonnance A4 Managemenl S. IO D11a lcductiun, 2 Quality Assur.nce l Q11ali1y l .l Dim:t Bm1say-
Aueumenl and a11d C orrec:tive Assusmenl Validarion. and Prugr.m llllflrnnment IIIIC~latiotl of 
Rupnnsc Action Reponing Mcasu,cmenu 

14 Quality A9 Qualiiy S.12 Perfnnnance and IJ Handling . Slor.ge. 9 Management l .S Dim:I Binassay-
Auur.nce/Qualily lmpruvemenl System A11,lit~ and Shipping Asseumc:nl Rcponina Rcsul11 
Control Audits 

IS Qualiiy Re pons to 84 Assessmc:nl of S 14 Spcciric lout inc I~ Conlml of 10 lndepcndenc 4 .4 lndim:1 lm1say-
Mana1cmen1 Data lluhilily PmccduRS I lscd Noncnnfnrmin1 Assenmenl Rcponina Results 

to Assess Da1a hems 
PRcisinn. .. Accuracy. and 
C offll'lctcncss 

BS Quality S. 15 Corrccrivc Action 16 Comctivc Action 6.1 Direct Biolssay 
Asscssmcn1 and Mca•rc-1111 
Response 

S. 16 Quality II Audits 6.2 Indirect lioassay 
Assurance Mcasurcmcnu 
Repons IO 
Mana1cmcn1 

'Qualify Manaiemenl and Quality As-,r.nce Slandards. ISO 9000. Pan l. "Ouidclincs for lhc application of ISO 11()1)1 In die dc,clnpmcn1. supply and rnainrcnancc of software•. 

Tablc2.1-I 
Page 4 or 4 

ANSIIASQC 
()91-19117 

(1S0-,001) 

4.111 lnspcuion and 
Tuting 

4.IJ Conlml of 
Nonconforming 
Products 

4.14 Concctive 
ActM1n 

4.17 ln1emal Qualiiy 
Audits 

4. 20 SlatiSlical 
Techniques • 
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Document 

IT AS Qualiry Assurance 

Management Plan (QAMP) 

Operation-Specific Quality Assurance 

Management Plan (OS QAMP) 

OS QAMP Operation-Specific 
Appendices 

Manuals of Practice (MOP) 

.. 
TABLE 2.3-1 

IT AS Operation-Specific QAMP 
Section No.: Tables 
Date Initiated: September I. I 993 
Revision No .: 0 
Date Revised: NIA 
Page 125 of 246 

IT AS Quality Assurance Docwilents-· 

Purpose Required Approval 

• Provides IT AS Quality Assurance • Chief Executive Officer (CEO). IT 

Policy Corporation 

• Is applicable to and provides • Vice President. Qualiry and Health 

direction for all IT AS laboratories Services, IT Corporation 

• Covers administrative and technical • Vice President, IT Analytical Services 

aspects of QA/QC 

• Division Director. Quality 

• Has precedence over all other IT AS Assurance/Qu.Hity Control 

qualiry related documents 

• Describes the local implementation • Vice President, Analytical Services, 

of the policies in the IT AS Quality IT Corporation 

Assurance Management Plan 

• Division Director. Qualiry 

• Meets or exceeds all requirements of Assurance/Quality Control 

the ITAS QAMP 

• Vice President. Qualiry and Health 

• Describes services and qualiry Services 

requirements common to IT AS 

operations • Division Operations Director 

• Operating Unit Director 

. Describes services and quality • Laboratory QA/QCC 
requirements unique to each IT AS 
operation • Technical Specialist 

·. 
• Operating Unit Director 

• Division Director. QA/QC 

• Division Technical Director 

• Provides in-dep1b technical • Vice President. IT Analytical Services 
discussions of a specific topic 

• Division Director, Quality 

• May be a collection of standard Assurance/Quality Control 
operating procedures (SOPs). 
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Document 

Division Standard Operating 
Procedures (SOP) 

(formerly IT AS Systems Procedures) 

Laboratory-Specific Standard 

Operating Procedures (SOP) 

Project Specific Manuals, 

Quality Assurance Project Plans 

(QAPjPs). or Quality Assurance 

Program Plans (QAPPs}° 1 

TABLE .2.3-1 

IT AS Operation-Specific QAMP 
Section No.: Tables 
Date Initiated: September I. I 993 
Revision No.: O 
Date Revised: NIA 
Page 126 of 246 

IT AS Quality Assurance Documents 
(Continued) -. 

Purpose Required Approval 

• Common to all IT AS operations and • IT AS Technical Specialist 

standard across the neiwork 

• Division Director. Quality 

• Provides detailed instructions Assurance/Quality Control 

describing how to perform a specific 

operation or task • Division Director, Health and Safety 

• Defines responsibilities as related to • IT AS Standardization Committee 

the operation or task Member 

-
• Defines quality requirements as 

related to the operation or task. 

• Provides detailed instructions • Division Director. Quality 

describing how to perform a specific Assurance/Quality Control 

operation or task 

• Division Director, Health and Safety 

• Defines responsibilities as related to 

the operation or task • Operating Unit Director 

• Defines quality requirements as • Laboratory Technical Director 

related to the operation or task. 

• Laboratory QA/QCC 

• Defines project requirements • Operating Unit Director 

• Defines the organizational structure • Laboratory QA/QCC 

for a project and lines of 

communication between the panics • Laboratory Technical Director 

• Defines contractual requirements as • Laboratory Health and Safety 

penains to sample analysis Coordinator 

• Defines regulatory requirements • Project Manager 

• Takes precedence over conventional • Client Representative 

IT AS QA practices for the project 
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TABLE 2.3-1 .. . 

IT AS Quality Ass~rance Documents 
(Continued) 

Document Purpose 

Quality Assurance Summary (QAS) • Defines specific QA/QC • 
(Operation-specific document) requirements 

• Defines reponina requiremenu 

• Defines any client-specific 
requirement that varies from normal 

operation 

0 > Listed approvals required apply only to these documenu when generated by IT AS. 

IT AS Operation-Specific QAMP 
Section No. : Tables 
Dau: Initiated: September I. I 993 
Re.vision No.: 0 
Date Rev ised: NIA 
Page 127 of 246 

Required Approval 

Approval varies within the operations 



Analytical 
Parameters 

Acidity 

Alkalinity 

Ammonia 

Biochemical 
Oxygen 

Demand (BOD) 

TABLE 8.2;.1 

IT AS Operation-Specific QAMP 
Section No.: Tables 
Date Initiated: September I. 1993 
Revision No.: 0 
Date Revised: NIA 
Page 128 of 246 

Inorganic Sample Containers, Presenatives, ·and ]folding Times 

Methods 

RCRA 
Matrix NPDES111 (SW846) 121• 171 CLP'3l,1•1 Other 

Water 250 ml plastic or Not Applicable Not Applicable Not Applicable 
,1us. 

Cool, 4oC, 
14 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial Waste. . . 

Sludge. Solid. Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable · -

Water 250 ml plastic or Not Applicable Not Applicable Not Applicable 
glass. 

Cool. 4oC, 
14 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste. Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial Waste. 

Sludge. Solid, Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water 500 ml plastic or Not Applicable Not Applicable Not Applicable 
glus, 

Cool, 40C 
H;zSO. to pH < 2. 

28 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Nor Applicable 

Domestic Waste, Nor Applicable Nor Applicable Nor Applicable Not Applicable 
Industrial Waste, 

Sludge, Solid, Sedimem 

Soil Not Applicable Not Applicable Not Applicable Nol Applicable 

Water 1000 ml plastic or Not Applicable Not Applicable 200ml, 
glass, no preservative 

Cool, 40c required, 
48 hours 48 bours 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Nor Applicable Nor Applicable Nor Applicable Not Applicable 

Domestic Waste, Not Applicable Nor Applicable Not Applicable Nor Applicable 
Industrial Waste, 

Sludge. Solid, Sediment 
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Analytical 
Panmeters 

Bio<,bcmic:al 
Oxy,cn 

Demand (BOD) 
(cominucd) 

Bromide 

Chemical 
Oxy1en 

. Demand (COD) 

Chloride 

Table 8.2-1 

IT AS Operation-Specific QAMP 
Section No.: Tables 
Date Initiated: September I. 1993 
Revision No.: 0 
Date Revised: NIA 
Page 129 of 246 

· Inorganic Sample Containers, Preservations, and Holding Times 
(continued) 0 

Methods 

RCRA 
Matrix NPDESm (SW846)IZI• "' CLP"'"') Other 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water 250 ml plastic or Not Applicable Not Applicable Not Applicable 

glass. 
No preservative 

required, 
28 days 

. 
Liquid Not Applicable Not Applicable Not Applicable , Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Wasie, Not Applicable Not Applicable Not Applicable Not Applicable 
lndusU'ial Waste, 

Sludge. Solid. Sediment 

Soil Not Applicable Noc Applicable Not Applicable Not Applicable 

Water 250 ml 1Jass or Not Applicable Not Applicable Not Applicable 

. plastic. 
Cool. 40C, 

ff:50, ID pH < 2, 
28 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable 
lndusU'ial Waste, 

Sludge, Solid, Scdimcm 

Soil Not Applicable Not Applicable Not Applicable 2 or 4 oz glass, 

No preservative 

Water 250 ml plastic or Not Applicablc Not Applicable Not Applicable 
1Jass, 

No presm,alive 
required, . 
28 clays 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domcsac w ... Not Applicable Not Applicable Not Applicable Not Applicable 
lndusU'ial Waste, 

Sludge, Solid. Scdimcm 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 



Analytical 
Parameters 

Residual 
Chlorine 

Chromium 
(Cr .. ) 

Color 

Conductivity 

Table 8.2-1 

IT AS Operation-Specific QAMP 
Section No.; Tables 
Date Initiated: September I. 1993 
Revision No.: 0 
Date Revised: NIA 
Page 130 of 246 

. Inorganic Sample Containers, Preservations, and Holding Times 
( continued) 

• 

Methom 

RCRA 
Matrix NPDESm (SW846)121• m CLP'31"

11 Other 

Water 250 ml plamc or Not Applicable Not Applicable Not Applicable 
Jlass, 

No preservative 
required, 

analyze immediately 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste. Not Applicable Not Applicable Not Applicable_ Not Applicable 
Industrial Waste, . 

Sludge, Solid. Sediment 

Soil Not Applicable Not Applicable Not Applicable Not applicable -
Water 200 ml plastic or 250 ml plastic or Not Applicable Not Applicable 

glass, glass, 
Cool, 4oC, Cool, 4~C. 

24 hours 24 hours 

Liquid 200 ml plastic or Not Applicable Not Applicable Not Applicable 
glass, 

Cool, 4oC, 
24 hours 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial Waste, 

Sludge. Solid. Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water 250 ml plamc or Not Applicable Not Applicable Not Applicable· 
glass, 

Cool, 4oC, 
48 hours 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste , Nor Applicable Not Applicable Not Applicable Not Applicable 
InduSll'ial Waste, 

Sludge, Solid, Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water 250 ml plastic or Not Applicable Not Applicable Not Applicable 
glass, 

Cool, 4oC, 
28 days 

Liquid Not Applicable Not Applicable Nol Applicable Not Applicable 

TCLP Leachate Not Applicable Nor Applicable Not Applicable Not Applicable 

'· 
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Analytical 
Parameters 

Conductivity 
(continued) 

Cyanide 
(Amenable) 

Cyanide 
(Free) 

Table ~-2-1 

IT AS Operation-Specific QAMP 
Section No.: Tables 
Date Initiated: September I, 1993 
Revision No.: 0 
Date Revised: NIA 

Page 131 of 246 

Inorganic Sample Containers, Preservations, and Holding Times 
(continued) 

Methom 

RCRA 
Matrix NPDEs<•' (SW846)(1),"' CLP'3'~•• Other 

Domestic Wasu:, Not Applicable Not Applicable Not Applicable Not Applicable 
lndusaial Wasu:, 

Slud1e, Solid, Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water I liter plastic or glass, I liter p~c: or glass Not Applic:.able Not Applicable 
NaOH to pH > 12 NaOH to pH > 12 
0.6g ascorbic: acid1111 0.6g ascorbic: ac:id1111 

Cool, 4oC, Cool, 40c, 
14 days unless sulfide 14 days 

is present. Then 
maximum holding 
time is 24 houn 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable I liter HDPEIA 
NaOH to 
pH> 12 

0. 61 ascorbic acid18 

Cool, 4oC 

Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial Waste, 

Sludge, Solid. Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water Not Applicable Not Applicable Not Applicable 1 liter HDPEI", 
NaOH ID 
pH> 12 

0.6g ascorbic: ac:id18 

Cool, 4oC, 
14 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic: Waste, Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial Waste, 

Slud1e, Solid, Sediment 

Soil Not Applicable Not Applicable Not Applicable 8 oz or 16 oz &lass 
teflon lined lid, 

Cool, 4oC, 
14 days 
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Analytical 
Parameters 

Cyanide 
(Tolal) 

flasbpoinl 
(lgniiability) 

fluoride 

Table 8.2-1 

IT AS Operation-Specific QAMP 
Section No.: Tables 
Date Initiated: September I. 1993 
Revision No.: 0 
Date Revised: NIA 
Page 132 of 246 

Inorganic Sample Containers, Preservations, and Holding Times 
(continued) 

Methods 

RCRA 
Matrix NPDES111 (SW846)a,, 171 CLP'31~•• Other 

Water 1 liter plaslic or 1lass, 1 lill:r plastic or 1 litcr HDPEI", Nor Applicable 
NaOH to pH > 12, ,1ass. 
0.6' ascorbic acid• NaOH to pH > 12 

Cool, 4oC, NaOH ID pH > 12 Cool, 4oC, 
14 days unless sulfide 0.6g ascorbic acid• 

is prescnl. Then Cool,4oC, 12 days 
maximum holding 
time is 24 hours 14 days 

Liquid Not Applicable Nor Applicable Not Applicable Nol Applicable 

TCLP Leachate Not Applicable TCLP Leachate: 14 Nor Applicable· I liter HDPEm 
days 

NaOH 10 pH > 12 
.Analysis: 14 days 0.6g ascorbic acid• 
from end of TCLP Cool, 4oC 

lcachins not ID 
elcccd 28 days IOW 

Domestic Wasre , Nor Applicable Not Applicable . Not Applicable Not Applicable 
Industrial Waste . 

Sludge. Solid, Sediment 

Soil Nor Applicable 8 or 16 oz glass 8 or 16 oz glass Not Applicable 
teflon-lincd lids, teflon-lincd lids, 

Cool, 4oC, Cool, 40c, 

14 days 12 days 

Water Not Applicable Not Applicable Not Applicable Not Applicable 

Liquid Not Applicable No requirements: Not Applicable Not Applicable 
250 ml amber glass. 

Cool, 4oC 
is recommended 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste , Not Applicable Not Applicable Not Applicable Not Applicable 
lnduilrial Waste, 

Sludge, Solid. Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water 500 ml plaslic, Not Applicable Not Applicable Not Applicable 
No preservation 

required, 
28 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste . Not Applicable Not Applicable Not Applicable Nor Applicable 
Industrial Waste, 

Sludge, Solid, Sediment 

\ 

.. 
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Analytical 
Panmeters 

fluoride 
(cominued) 

Hardness 
(Total) 

lodxk 

Melbylene Blue 
Ac:tive 

Subslances 
(MBAS) 

(Surtimm) 

Table 8.2-1 

ITAS Opcmion-Spccific QAMP 
Section No.: Tables 
Dau: Initiated: September I. 1993 
Revision No.: 0 
Date Revised: NIA 

·page 133 of 246 

· -Inorganic Sample Containers, Preservations, and Holding Times 
(continued) 

Methods 

RCRA 
Matrix NPDES111 (SW846)C21. m CLJJ'31~•• Other 

Soil Not Applicable Noc Applicable Not Applicable Not Applicable 

Water 250 ml plastic or NOi Applicable Not Applicable 1 liter glass or 

&lass, polyelbylene, 

HNO, or H,SO. to pH s 2 with 
pH< 2, HNO, , 
6 months 6 months 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 
. 

TCLP Leachate Noc Applicable Not Applicable Nol Applicable· Nol Applicable 

DomesacWua:, Not Applicable Not Applicable Not Applicable Not Applicable 
lndusuial Wua:, 

Sludge, Solid, Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water 100 ml plastic or Not Applicable Not Applicable 100 ml HOPE"' , 

&lass, Cool , 4oC, 
Cool, 4-C, 24 hours 
24 hours 

Liquid Not Applicable Not Applicable Not Applicable Nol Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domesac Wua:, Noc Applicable Not Applicable NOi Applicable Not Applicable 
lndusuial Wua:, 

Sludge. Solid, Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water 250 ml plastic or Not Applicable Noc Applicable . 250 ml HDPJ:.UI, ,i.. Cool, 40c, 
Cool, 4-C, 48 houn 
48 hours 

Liquid Noc Applicable Not Applicable Not Applicable Not Applicable 

TCLP ~ Noc Applicable Not Applicable Noc Applicable Not Applicable 

Domcslic Wua:, Noc Applicable Not Applicable Noc Applicable Not Applicable 
Jndumial Wua:, 

Sludp, Solid, Sedimcm 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 



~ 
c:;:j 

$ 

r-,.'1 
tr.}-
C"-J 
~ _,,,... 

:::r 
C!' 

. 
Analytical 
Parameters 

Niaosen. 
Nitnte-Nittite 

Odor 

Oil and Grease 

Table 8.2-1 

IT AS Operation-Specific QAMP 
Section No. : Tables 
Date Initiated: September I, 1993 
Revision No.: 0 
Date Revised: NIA 
Page 134 of 246 

Inorganic Sample Containers, Preservations, and Holding Times 
· ( continued) 

Methock 

RCRA 
Matrix NPDES111 (SW846)IZI• (7) CLPCJl,141 Other 

Water 250 ml plallic or Cool, -4"C, Not Applicable Nol Applicable 
&lass, plaslic or &lass, 

Cool, 4oC, -48 bours 
11,SO. ID pH < 2, 
Nitrate - 14 days 

preserved, -48 houn 
unpreserved, 

Nitrite - -48 hours, 
Nitrate + Niaite - 28 

days preserved 
. 

Liquid Not Applicable Not Applicable Not Applicable· Not Applicable 

TCLP Leachaie Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable 
Indusuial Waste, 

Sludge, Solid. Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water 200 mL glass only, Not Applicable Not Applicable 200 mL &lass only, 
Cool, 40C, Cool, 40c, 
24 hours 24 hours 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial Waste , 

Sludge. Solid, Sediment 
.. 

Soil Not Applicable Not Applicable Not Applicable Nol Applicable 
! 

Water I liter &lass, 1 liter glass. Not Applicable 1 liter amber glass, 
Cool, 4oC Cool, 40C Cool, 4oC 

HCI or H,SO. to H,SO. 10 pH < 2, H,SO. tD 

pH< 2. 28 days pH< 2, 
28 days 28 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic: Waste. Not Applicable 8 oz amber &lass wi1h Not Applicable 1 liter amber &lass, 
lndusuial Waste, tdlon-lined lid, Cool, 4oC 

Sludge, Solid, Sediment H,SO. to 
Cool, 40c, pH< 2, 

28 days 
28 days (Not applicable to 

Slud1e, solid, or 
sediment) 
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Analytical 
Parameters 

Oil and Grease 
(colllinued) 

Onho-
phosphorous 

pH 

Phenolic:s 
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· Inorganic Sample Containers, Preservations, and Holding Times 
• (.continued) 

Methods 

RCRA 
Matrix NPDES°' (SW846)m. m CLl°'"" Other 

Soil NocApplablc 8 oz amber glass widl Not Applicable Not Applicable 
lmloa-lillld lid, 

Cool, 4oC, 
28 days 

Water 100 ml plastic or Not Applicable Nol Applicable Nol Applic:able 
glass. 

Filter on site 
Cool 4oC, 
48 hours 

Liquid Nol Applicable Not Applicable Not Applicable . Not Applicable 

TCLP Lachat& Not Applicable Noc Applicable Nol Applicable Not Applicable 

Domesdc W111e, Not Applicable Noc Applicable Not Applicable Not Applicable 
lndusaia1 WIiie, 

Sludge. Solid, Sediment 

Soil" Not Applicable Not Applicable Not Applicable Nol Applicable 

Water 100 ml plastic: or 11ass 100 ml plutic: or MetbodCLP, Not Applicable 
Analyze immedialely. ,1ass. Analyze u c:lose ID 
'Ibis tat mould be Analyze immediately. exaac:tion as 
performed in the 'Ibis test should be possible 

fleJcl performed in the 
fleJcl 

Liquid Noc Applicable 100 ml glass, Noc Applicable Nol Applicable 
Cool, 4oC, 

Analyze immediately. 
'Ibis tat mould be 
performed in the 

fleld 

TCLP Lachat& Noc Applicable This - is performed Not Applicable Not Applicable 
in tbe labomory 

DolDISlic WIiie, Noc Applicable Noc Applicable Noc Applicable Not Applicable 
lndusaia1 WIiie, 

Sludp, Solid, Sedimem 

Soil Noc Applic:ablt 4 oz. 1lua or plutic:, Not Applicable Noc Applicable 
Cool, 4oC, 

Analyze U SOOD U 

possible. 

Water 500mlglass, 1 literglass Not Applicable Nol Applicable 
Cool, 4oC recommended, 

ffiSO, ID pH < 2, Cool, 4oC 
28 days HiS(). ID pH < 2, 

28 days 

Liquid Not Applicable Not Applicable Nol Applicable Not Applicable 

TCLP Lachat& Noc Applicable Noc Applicable Not Applic:able Noc Applicable 
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Analytical 
Parameters 

Phenolics 
( continued) 

Phosphorus 
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(Cyanide and 

Sulfide) 
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Silica. 
Dissolved 
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. Inorganic Sample Containers, Preservations, and Holding Times 
( continued) 

Methods 

RCRA 
Matrix NPDES111 (SW846)1Z1. m CLp0M•l Other 

Domestic Wasre, Not Applicable Not Applicable Not Applicable Not Applicable 
lndusaial Waste, 

Sludge. Solid. Sedimem 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water I 00 ml plastic or Not Applicable Not Applicable 100 ml HOPE',,, 
glass. 

Cool. 40c Cool. 4oC 
H;zSO. to pH < 2. H1SO, to pH < 2. 

28 days 
- 28 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Wasre. Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial Waste, 

Sludge. Solid. Sediment 

Soil Nor Applicable Not Applicable Not Applicable Not Applicable 

Water Nor Applicable Not Applicable Not Applicable · Not Applicable 

Liquid Not Applicable Nol Applicable Not Applicable Nol Applicable 

TCLP Leachate Not Applicable Nol Applicable Not Applicable Nol Applicable 

Domestic Waste , Not Applicable IO oz glass amber, Not Applicable Not Appl~ble 
Industrial Waste, Cool. 40C, 

Sludge, Solid, Sediment no headspace. 
analyze as soon as 

possible 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water 1000 ml plastic or Not Applicable Not Applicable I liter HOPE«". 
glass. Cool, 4oC, 

Cool, 4-C, 24 hours 
48 hours 

Liquid Not Applicable Not Applicable Nol Applicable Not Applicable 

TCLP Leachate Not Applicable Nol Applicable Not Applicable Not Applicable 

Domestic Wasre. Nor Applicable Not Applicable Not Applicable Not Applicable 
Industrial Waste, 

Sludge. Solid. Sediment 

Soil Not Applicable Not Applicable . Not Applicable Not Applicable 

Water Plastic only. Not Applicable Not Applicable Plastic only, 
IOOmL. IOOmL, 

Cool. 4oC. Cool. 40c. 
28 days 28 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 
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Analytical 
Parameters 
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Dissolved 

(continued) 

Sulfate 
(SO,) 

Sulfide 
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Inorganic Sample Containers, Presenations, and Holding Times 
(continued) -

Methods 

RCRA 
Matrix NPDESm (SW846)121, m CLJI01

"" Other 

TCLP Lacbatc Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable 
lnduslrial Waste, 

Sludge. Solid. Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water I 00 ml plastic or I 00 ml plastic or Not Applicable Not Applicable 
glass. glass -

Cool, 4oC, Cool, 4oC, 
· 28 days 28 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste, Not Applicable 100 ml plastic or Not Applicable Not Applicable 
lnduslrial Waste, J1ass 

Slud1e, Solid, Sediment Cool, 4oC, 
28 days 

Not applicable to 

slud1e, solid, and 
sedimenc. 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water 500 ml plastic or 500 ml HDPEI", Not Applicable Not Applicable 
11ass. 

Cool, 4oC, Cool, 4oC 
Add 2 ml zinc accQU: Add 2 ml zinc acetate: 

plus NaOH to plus NaOH to 
pH> 9, pH> 9. 
7 days 7 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste, Not Applicable Fill die surface of die Not Applicable Not Applicable 
Industrial Waste, solid with 2N zinc 

Slud1e. Solid, Sedimem ICClllleuntil 
moistened. 
Cool, 4oC, 

SIDn beadspace•fne 

Soil Not Applicable Fill die surface of the Not Applicable Not Applicable 
solid with 2N zinc 

ICClltelllllil 
moislened. 
Cool. 40c. 

SIOn beadspace-fne 
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Analytical 
Panmeters 

Sulfite 
(SO,) 

Tempcrarure 

Total Dissolved 
Solids 

Total Kjeldahl 
Niaogen (TKN) 
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·. Inorganic Sample Containers, Preservations, and Holding Times 
(continued) 

Methods 

RCRA 
Matrix NPDES111 (SW846)CZI• 1'11 CLp0l,j4) Other 

Water 100 ml plastic or Not Applicable Not Applicable Nol Applicable 
glass, 

No preservative 
miuiml, 

analyze immediately 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste , Nol Applicable Not Applicable Not Applicabl1:. Not Applicable 
Industrial Waste, 

Sludge, Solid, Sediment 

Soil Not Applicable Nol Applicable Not Applicable Nol Applicable 

Water 1 liter plastic or glass, Not Applicable Nol Applicable Not Applicable 
analyze immediately in 

the field 

Liquid Nol Applicable Not Applicable Nol Applicable . Not Applicable 

TCLP Leachate Not Applicable Nol Applicable Nol Applicable Not Applicable 

Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial Waste . 

Sludge. Solid. Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water 250 ml plastic or Not Applicable Not Applicable Not Applicable 
glass. 

Cool, 4oC. 
7 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Nol Applicable Not Applicable Nol Applicable 

Domestic Waste, Not Applicable Nol Applicable Not Applicable Not Applicable 
lndusaial Waste, 

Sludge. Solid. Sediment 

Soil Not Applicable Not Applicable Not Applicable Nol Applicable 

Water 500 ml plastic or Not Applicable Not Applicable Not Applicable 
glass, 

Cool, 4oC 
HzSO, to pH < 2, 

28 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial W astc, 

Sludge. Solid, Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 
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Analytical 
Parameters 

Tow Organic 
Carbon 
(TOC) 
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Tow Solids 
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Inorganic Sample Containers, Preservations, and Holding Times 
(continued) 

Methods 

RCRA 
Matrix NPDES<II (SW846)CZI• m CLP'31

"
4

' Other 

Water l 08 ml plaslic or 100 ml plaslic or Not Applicable 100 ml HDPe", 
Jlus, 1lass. H~O.orHCI 

H:zS(). or HCl H:zS(). or HCI to pH < 2, 
1DpH<2 1DpH<2 Cool. 4oC, 
Cool. 4oC, Cool, 40c, 28 days 

28 days 28 days 

Liquid Nor Applicable Nor Applicable Nor Applicable Not Applicable 

TCLP Leachate Nor Applicable Not Applicable Not Applicable Not Applicable 

Domestic Wuie, Not Applicable Not Applicable Nor Applicable: Nor Applicable 
lndusaial WaSIC, 

Slud1e. Solid, Sediment 

Soil Not Applicable Noc Applicable Nor Applicable Nor Applicable 

Water Not Applicable 500 ml 11ass amber Nor Applicable Not Applicable 
lleflon-lincd lid, 

Cool, 4oC 
H:zS(), ID pH < 2, 

aoheadspau, 
28 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Nor Applicable Not Applicable 

Domestic WISIC, Not Applicable Not Applicable Not Applicable Not Applicable 
lndusaial WISIC, 

Sludge. Solid, Sediment 

Soil Not Applicable Nor Applicable Not Applicable Not Applicable 

Water 1 liter Blass, l liter glass, Not Applicable Not Applicable 
H:zSO, lO pH< 2. H:,50, ro pH<2, 

28 days 28 days 

Liquid Noc Applicable Not Applicable Not Applicable Not Applicable 

TCLP Lcacharc Not Applicable Not Applicable Not Applicable Not Applicable 

Domeslic WISIC, Not Applicable 4 or 8 oz J1us Not Applicable Not Applicable 
Industrial WISIC, widemoudl with 

Sludge, Solid, Sedimenl Teflon-lined lid, 
Cool, 4oC, 

28 days 

Soil Not Applicable 4 or 8 oz glass Not Applicable 250 ml 11ass. 
widemoudl with no preservative 

. Teflon-lined lid, required, 
Cool, 4oC, 28 days 

28 days 

Water 250 ml plaslic or Not Applicable Not Applicable Not Applicable 
glass, 

Cool, 4oC, 
7 days 
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Analytical 
Parameters 

Tocal Solids 
(cominued) 

Total 
Suspended 

Solids 

Total Volatile 
Solids 
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· Inorganic Sample Containers, Preservations, and Holding Times 
(continued) 

Methods 

RCRA 
Matrix NPDES°' (SW846)CZI• m CLP'3'""' Other 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachav: Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Wastc, Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial Wastc, 

Sludge, Solid. Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water 250 ml plastic or Not Applicable Not Applicable· - Not Applicable 
glass, 

Cool, 4oC, 
7 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not.Applicable 

Domestic Wasre, Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial Waste, 

Sludge, Solid, Scdimcm 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water 250 ml plastic or Not Applicable Not Applicable 250 ml , HOPE"', 
glass, Cool, 40C, 

Cool, 4oC, 7 days 
7 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domcsnc Waste, Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial Waste, 

Sludge, Solid, Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Waier 250 ml plastic or Not Applicable Not Applicable Not Applicable 
glass. 

Cool, 4oC, · 

48 houn 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable · Not Applicable Not Applicable Not Applicable 

Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable . 
lndusttial Was1e, 

Sludge, Solid, Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

·, 
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Inorganic Sample Containers, Presenations, and Holding Times 
(continued) 

Methods 

RCRA 
Matrix NPDM11 (SW846)CZI• 171 CLJ:1"31"" Other 

Wuer 1 lia:r aJassor 1 lier &Jass or 1 liler glass or Not Applicable 
polyethylclll polyethylene polyethylene, 

COlllliner, comainer, Cool, 4oC, 
HNO, ID pH S 2, pH s 2 wub HNO,, pH s 2 widl 

6 IIIOlllbs 6 moadls HNO,, 
180 days 

Liquid Not Applicable No preservative Not Applicable Not Applicable 
required, 
6 mondls 

. 
TCLP Leachate Not Applicable 1 liter plaslic or glass Not Applicable · Not Applicable 

(Jlass only if organics 
are ID be teaed from 

die SIIIII bolde), . 

HNO, ID pH < 2, 
TCLP Leaching: 180 

days from field 
collcction ID TCLP 

elU'KOOD. 
Analysis: 180 days 
from eunctioa ID 

lllllysis (tocal elapsed 
time • 360 days) 

Domeslic Waste, 1 liter glass or 8 or 16 oz glass or Not Applicable Not Applicable 
Industtia1 Waste, polyethylene polyethylene 

Sludge, Solid, Sediment colllliaer, colllliaer 
6 mondls Cool, 40c, 

6 mondls 

Soil Not Applicable 8 or 16 oz glass or 8 or 16 oz glass or Not Applicable 
polyethylene polyethylene 

c:omainer, comainer, 
Cool, 4oC, Cool. 4oC, 

·. 6 mondls 180 days 

Air Not Applicable Noc Applicable Not Applicable Hi-Vols• SIDre ia 
humidity comrolled 

enviromnellt, 

no holding time 
requimnenr 

1H - no boldiag 
time requirement 

Water 1 lier glass or 1 lier &Jass or I lilff glass or Not Applicable 
polyethylene polyethylene polyethylene 

concainer. comainer. comainer. 
Cool, 4oC, HNO, ID pH S 2, Cool, 4oC, 

HNO, ID pH s 2, 13 days plaslic, HNO, ID pH S 2, 
28 days 38 days glass 26 days 

Liquid Not Applicable No preservative Not Applicable Not Applicable 
required. 
28 days 
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Inorganic Sample Containers, Preservations, and Holding Times 
(continued) 

Methods 

Analytical RCRA 
·Panmeters Matrix NPDESm (SW846)C21. 171 CLP'"~., Other 

Mercury TCLP Lcaclwe Not Applicable 1 liler HD~. Not Applicable Not Applicable 
(CVAA) HNO, to pH < 2. 

( continued) TCLP I.aching: 28 
days from field 

collcctioa to TCLP 
extnetion. 

Analysis: 28 days 
from extraction to 

analysis (total clap~ 
time • 56 days . 

. 
Domestic Waste, 8 or 16 oz glass or 8 or 16 oz glass or 1 liter glass or Not Applicable 
Industrial Waste. polyethylene polyethylene polyethylene 

Sludge, Solid, Sediment container, comainer, container, 
Cool, 4oC, Cool, 4oC, Cool, 40C, 

28 days 28 days 26 days 

Soil 8 or 16 oz glass or 8 or 16 oz glass or 1 liter glass or Not Applicable 
polyethylene polyethylene polyethylene 

container, container, container, 
Cool, 4oC, Cool, 4oC, Cool, 4oC, 

28 days 28 days 26days 

Air Not Applicable Not Applicable Not Applicable Hi-Vols - store in 
humidity conaolled 

eaviromnent, 
DO holding time 

requirement 

1H • no holding 
time requirement 

National Pollutant Discharge Elimination System 
Resource Conservation and Recovery Act (Test Methods for Evaluating Soljd Waste, Physical/Chemical Methods. 3rd 
edition, Final Update I, July 1992 
Contract Laboratory Program 
Holding times are calculated from verified time of sample receipt 
High density Polyethylene 
Should be used only in the presence of chlorine 
Holding times arc calculated from date of collection 
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Organic Sample Containers, Presenatives, .and Holding Times 

Methods 
Matrix 

NPDES'1• RCRA (SW846)- CLP 88 & 904· m Other 

Water"" 40 ml glass VOA vial 40 ml glul VOA vial (in Not Applicable 40 ml glass VOA 
(in duplicate) widl duplicale) with a:tlon- vial widl tetlon-lined 

tetlon-lined septa lined septa without septa in duplicm 

without bcadspace. beadspace, widlout beadspace, 
Cool 4oC, Cool 4oC, Add sodium Cool 4oC, 

Add sodium lhiosulfate dliosulfaa: if residual HCI to pH s 2, 
if n:sidual chlorine, 7 chlorine, 

days with pH > 2 HCI or H,SO. or solid 
14 days with pH S 2 NaHso. 10 pH s 2. 

14 days with 
pH :s; 2 

. 
Liquid Nol Applicable 40 ml glass VOA with Not Applicable Not Applicable 

tetlon-lined lid, 
Cool4oC, 

14 days 

TCLP Not Applicable 4 or 8 oz glass with Not Applicable Not Applicable 
1..eacbate a:flon-lined lid, 

Cool, 4oC, 
TCLP l..eadwe: 14 

days, Allalysis: 14 days 
from end of TCLP 

leaching ( not 10 exceed 
28 days 101ai) 

Domestic Waste, Not Applicable 4 or 8 oz glass with Not Applicable Not Applicable 
lndumial Waste, a:tlon-lined lid, Cool 
Sludge, Solids, 40c, 

Sediment 14 days 

Soil Not Applicable 4 or 8 oz glass with Not Applicable Not Applicable 
teflon-lined lid, 

Cool, 4oC, 
14 days 

Air Not Applicable . Not Applicable Not Applicable Not Applicable 

Waa:J"• 1 lia:r glass amber with 1 liter glass amber with Not Applicable Not Applicable 
tetlon-lined lid, teflon-lined lid. 

Cool, 40c, Cool, 4oC, 
Extract. 7 days Extnct. 30 days 

Allalysis, 40 days Allalysis, 45 days from 
date of collection 

Liquid Not Applicable 100 ml glul amber with Not Applicable Not Applicable 
tetlon-lined lid, 

Cool, 4oC, 

Extnct. 30 days 
Allalysis 45 days from 

date of collection 
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Organic Sample Containers, Preservatives, : and ~ol<ling Times 
(continued) ·. · 

Methods 
Matrix 

NPDES111 RCRA (SW846)- CLP88 & !Jr·.,. Other 

TCLPL.eacbm Nol Applicable 1 Im Jlass amber wilt! Nol Applicable Not Applicable 
IEfloa..lined lid, 

Cool. 4oC, 
Exaac:1, 30 days 

Analysis 45 days from 
date of collection 

Domestic Waste. Not Applicable 8 or 16 oz glass amber Not Applicable Not Applicable 
Industrial Waste. wide moulh with teflon-
Sludge. Solids, lined lid, Cool 40c, 

Sediment Extract, 30 day.s -
Analysis 45 days from -

date of collection 

Soil Not Applicable 8 or 16 oz 11ass amber Not Applicable Not Applicable 
wide moudl wilh tetlon-

lined lid, Cool 4oC, 
Extracl. 30 days 

Analysis 45 days from 
date of collection 

Air Not Applicable Nol Applicable Not Applicable Nol Applicable 

Wa1er"" Not Applicable Nol Applicable Not Applicable Nol Applicable 

Liquid Not Applicable Nol Applicable Nol Applicable Nol Applicable 

TCLP Leadlate Not Applicable Nol Applicable Not Applicable Not Applicable 

Domestic Waste, Nol Applicable Not Applicable Nol Applicable Not Applicable 
Industrial Waste. 
Sludge. Solids, 

Sediment 

Soil Not Applicable Not Applicable Not Applicable Nol Applica l>!e 

Air Nol Applicable Not Applicable Not Applicable Store at 40c. 
Analysis, 30 days 

Water"" 1 liter glass amber wilh 1 litcr Jlass amber wilh Not Applicable I lier 1Iass 
teflon-lined lid, teflon-lined lid, Cool. 4oC, 

Sodium lhiosulfate of Sodium dliosulfate if Extract. 14 days, 
ascorbic acid if . residual chlorine present, Analysis, 28 days 
residual chlorine Cool, 4oC, 

Present. Exmct, 7 days 
Cool, 4oC, Analysis, 40 days afller 

Extract. 7 days extraction 
Analysis, 40 days after 

extraction 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

' 
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Organic Sample Containers, Preservatives, and Holding Times 
( continued) ·- -

Methods 
Matrix 

NPDES"' RCRA (SW846)c:D,Ul CLP 88 & ,oc•• m Other 

TCLP Lcacbarc Not Applicable 4 or 8 oz glass Not Applicable Not Applicable 
widemoulh with rctlon-

lined lid, 
Cool, 4oC, 

TCLP Lcacbarc, 14 
days, 

Extract, 7 days from end 
of TCLP leaching (not 10 

exceed 21 days total), 
Analysis, 40 days after 

extraction 

Domestic Wasrc, 4 or 8 oz glass Not Applicable Not Applicable 
lndusaial Waste, widemoulh with rctlon-
Sludge, Solids, lined lid, 

Sediment Cool, 4oC, 
Extract, 14 days, 

Analysis, 40 days after 
extraction 

Soil Not Applicable 4 or 8 oz glass Not Applicable Not Applicable 
widemouth with tetlon-

lined lid, 
Cool, 40C, 

Exnct, 14 days 
Analysis, 40 days after 

extraction 

Air Not Applicable Not Applicable Not Applicable Not Applicable 

Warcr"» Not Applicable l 00 ml glass with rctlon- Not Applicable 1 lircr glass amber 
lined cap, with rctlon-lined lid, 
Cool, 4oC Cool, 4°C, 

Extract, 7 days 
Analysis, 40 days 

Liquid Not Applicable Not Applicable Not Applicable 100 ml glass amber 
with rctlon-lined lid, 

Cool, 4-C, 

Extract, 14 days 
Analysis, 40 days 

TCLP Lcacbarc Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste, Not Applicable 4 or 8 oz glass amber Not Applicable 8 or 16 oz glass 
lndusaial Waste, widemoudl widl tetlon- amber wide mouth 
Sludge, Solids, lined lid widl tetlon-lined lid, 

Sediment Cool, 4-C, 
Room rcmperature or 

cooler Extract, 14 days 
Analysis. 40 days 
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Organic Sample Containers, Preservatives, and Holding Times 
( continued) 

Methods 
Matrix 

NPDESm RCRA (SW846)CZl,OI CLP 88 & 9()141· m Other 

Soil Not Applicable 4 or 8 oz glass amber Not Applicable. 8 or 16 oz glass 
widemouth with teflon- amber wide moudt 

lined lid with teflon-lined lid, 
Cool, 4-C, 

Room temperature or 
cooler Extract, 14 days 

Analysis, 40 days 

Air Not Applicable Not Applicable Not Applicable Not Applicable 

Water'"' Not Applicable Not Applicable . Not Applicable Not Applicable 

-
Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable 
lndusoial Waste, 
Sludge, Solids, 

~iment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Air Not Applicable Not Applicable Not Applicable Summa Cannister, 
No preservation or 

holding time 
required 

Water''" I liter glass amber with 1 liter glass amber with Not Applicable Not Applicable 
teflon-lincd lid. Adjust teflon-lincd lid. 
pH to 5-9 if extraction If residual chlorine 
not to be done within present, add sodium 

72 hours of sampling. thiosulfate. 
Add sodium thiosulfate 

if residual chlorine Cool, 4oC, 
present. 

Extract, 7 days 
Cool, 4oC, Analysis, 40 days after 

extraction 
Extract, 7 days 

Analysis, 40 days after 
extraction 

Liquid Not Applicable 100 ml glass amber with Not Applicable Not Applicable 
teflon-lined lid, 

No preservative required, 

Extract, 14 days 
Analysis, 40 days after 

extraction 
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Organic Sample Containers, Preservatives, and Holding Times 
(continued) ·. 

Methods 
Matrix 

NPDES111 RCRA (SW846)CZl,OI CLP 88 & 90'41
• m Other 

TCLP Leachate Not Applicable Not Applicable Not Applicable 4 or 8 oz widemouth 
glass with teflon-

lined lid, 

Cool , 4oC, 

TCLP Leaching: 14 
days from field 

collection to TCLP 
extraction, 

Extract 7 days from 
the end of TCLP 
leaching (not to 
exceed 14 days 

total), 
Analysis, 40 days 

after extraction 

Domestic Waste, Not Applicable 4 or 8 oz glass Not Applicable Not Applicable 
Industrial Waste, widemouth with teflon-
Sludge, Solids, lined lid, 

Sediment Cool, 4oC, 

Extract, 14 days 
Analysis, 40 days after 

extraction 

Soil Not Applicable 4 or 8 oz glass Not Applicable Not Applicable 
widemouth with teflon-

lined lid, 
Cool, 4oC, 

Extract, I 4 days 
Analysis, 40 days after 

extraction 

Air Not Applicable Not Applicable Not Applicable PUF/XAD-2, 
Cool, 4°C, 

Extract within 7 days 
of collection, 

Analyze within 40 
days from extraction 
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Organic Sample Containers, Preservatives, and Holding Times 
(continued) -. 

Methods 
Matrix 

NPDESm RCRA (SW846)m·111 CLP 88 & 90'•· 451 Other 

Water'Q I litcr glass with 1 liter amber widl tcflon- 1 litcr glass amber 1 liter glass (in 
teflon-lined lid. Adjust lined lid, with teflon-lined lid, duplicate) with 
pH to .S-9 if exlJ'ICrioD If residual chlorine teflon-lined septa, 
not to be done within present, add sodium Cool, 4oC, Cool, 4oC, 

72 hours of sampling. lhiosulfate. Extract, 14 days, 
Add sodium thiosulfatc Extract within S days Analysis, 30 days 

if residual chlorine Cool, 4oC, of sample receipt --
present and aldrin is Analysis. 40 days 1 liter glass amber 

being determined . Extract, 7 days after extraction with tcflon-lined lid , 
Analysis, 40 days after Cool, 40c, 

Cool , 4oC , extraction Extract, 30 days 
Analysis, 45 days 

Extract. 7 days from date of 
Analysis , 40 days after . collection 

extraction --
2 X 40 ml glass 

amber with tcflon-
lined lid, Cool, 4°C, 

Extract .7 days 
Analyze 14 days 

from datc of 
collection 

Liquid Not Applicable 100 ml glass with teflon- Not Applicable · 100 ml glus amber 
lined lid, with tcflon-lined lid, 

No preservative required Cool, 4oC , 

ExlJ'ICt, 14 days Extract, 30 days 
Analysis, 40 days after Analysis, 45 days 

extr1Ction from date of 
collection 

TCLP Leachate Not Applicable 4 or 8 oz widemouth Not Applicable 1 liter glass amber 
glus with teflon-lined with teflon-lined lid, 

lid, Cool, 4oC, 
Extract, 30 days 

Cool, 40c, Analysis, 4.S days 
from date of 

TCLP Leaching: 14 days collection 
from field collection to 

TCLP extraction, 
Extract 7 days from the 
end of TCLP leaching 
(not to exceed 21 days . 

total), 

Analysis, 40 days after 
exlJ'ICtion 

\ 
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Organic Sample Containers, Preservatives, and Holding Times 
(continued) -. . 

Methods 
Matrix 

NPDESm RCRA (SW846)431'111 CLP 88 & 90'•· '" Other 

Domestic Waste, Not Applicable 4 or 8 oz glass Not Applicable 8 or 16 oz glass 
Industrial Waste, widemoudl with teflon- amber wide mouth 

Sludge, Solids, lined lid, with tetlon-lined lid, 
Sediment Cool, 4oC, Coot 4oC, 

Extract, 14 days Exmct, 30 days 
Analysis, 40 days after Analysis, 45 days 

exmction from date of 
collection 

Soil Not Applicable 4 or 8 oz glass 4 or 8 oz glass 8 or 16 oz glass 
widemouth with tetlon- widemouth with - amber wide mouth 

lined lid, teflon-lined lid, with teflon-lined lid , 
Cool, 4oC, protect from light. Cool 4oC , 

Extract, 14 days Cool, 4oC, Exmct, 30 days 
Analysis, 40 days after Exmct, 10 days of Analysis, 45 days 

exmction sample receipt, from date of 
Analysis, 40 days collection 

after exmction 

Air Not Applicable Not Applicable Not Applicable PUJ:111 : Store at 4°C, 

Exmct, 14 days 
Analysis, 40 days 

after exmction 

Water"" l liter glass amber with Not Applicable Not Applicable DRQ<'l: l liter glass 
tetlon-lined lid, with tetlon-lined lid, 
pH 10 s 2 with pH 10 s 2 with 

H2SO •• H2SO., 
Cool, 4oC, Cool, 4oC, 

28 days (oil & grease Exmct 7 days, 
holding time), Analysis 40 days 

GRQ<•>: 40 ml glass 
VOA vial with 

teflon-lined septa, in 
triplicate without 
beadspace. Cool, 

40c. pH s 2 with 
HCI, 

14 days 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste , Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial Waste, 
Sludge, Solids, 

Sediment 
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Organic Sample Containers, Preservatives, and Holding Times 
( continued) 

Methods 
Matrix 

NPDESm RCRA (SW846) 121
·"' CLP 88 & 90'41

• m Other 

Soil Not Applicable Not Applicable Not Applicable DRO"I: 4 or 8 oz 
glass widemouth 

with reflon-lincd lid, 
Cool, 4oC, 

Extract, 14 days 
Analysis. 40 days 

GR()('l:4 oz 
widemouth glass jar 
with teflon-lined lid . 
with container filled 
as full as possible . 

Cool , 4oC, 
14 days 

Air Not Applicable Not Applicable Not Applicable Not Applicable 

Water"" 40 ml glass VOA vial 40 ml glass VOA vial (in Not Applicable Not Applicable 
(in duplicatc) with duplicate) with teflon-

teflon-lined septa with lined septa with no 
no headspace. beadspace, 

Cool , 4oC , Cool, 4oC, 
sodium thiosulfate if HCI or H1SO, or solid 

residual chlorine. NaHSO, to pH S 2, 
14 days sodium thiosulfate if 

residual chlorine. 
14 days 

Liquid Not Applicable 40 ml glass VOA vial (in Not Applicable Not Applicable 
duplicate) with teflon-

lined septa, 
Cool, 4oC, 
. 14 days 

TCLP Leachate Not Appl icable 4 or 8 oz glass with Not Applicable 40 ml glass with 
teflon-1 ined lid . teflon-lincd septa. 

Cool. 4oC. Cool4oC, 
TCLP Leachate: 14 TCLP Leaching: 14 

days. Analysis: 14 days days 
from end of TCLP Analysis: 14 days 

leaching (not to exceed from end of TCLP 
28 days IOtal) leaching (not to 

exceed 28 days total) 

Domestic Waste. Not Applicable 4 or 8 oz glass comainer Not Applicable Not Applicable 
Industrial Waste. with teflon-lincd lid. 
Sludge. Solids. Coof 4oC. 

Sediment 14days 

Soil Not Applicable 4 or 8 oz glass container Not Applicable Not Applicable 
with teflon-lined lid . 

Cool 4oC. 
14 days 

Air Not Applicable Not Applicable Not Applicable Not Applicable 
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Organic Sample Containers, Preservatives, and Holding Times 
( continued) 

Methods 
Matrix 

NPDESm RCRA (SW846)CZl,OI CLP88& ~ -m Other 

Warer"" 1 liter glass with 1 Iner amber glass with l liter glass amber l liter glass amber 
tetlon-lined lid, tetlon-lined lid, with tetlon-lined lid. widl tetlon-Iined lid, 

Cool, 4oC, Cool, 40c, Cool. 4oC, Cool. 4oC, 
Extract, 7 days ExU'ICt, 7 days Extract, S days from Exaact, 7 days 

Analysis, 40 days Analysis, 40 days sample receipt Analysis. 40 days 
Analysis, 40 days 

Liquid Not Applicable 100 ml glass with tetlon Not Applicable Not Applicable 
lined lid, 

No preservative required, 
Extract, 14 days 

Analysis, 40 days 

TCLP Leachatc Not Applicable l liter glass widl tctlon- Not Applicable Not Applicable 
lined lid, 

Cool, 40c, 
TCLP Leaching: 14 days 
from field collection to 

TCLP extraction. 
Exaact 7 days from 
TCLP extraction to 

preparative extraction, 
Analysis, 40 days from 
preparative extraction 

Domestic: Wasre. Not Applicable 8 or 16 oz glass wide Not Applicable Not Applicable 
lndusuial Waste, mouth with tctlon-lincd 
Sludge, Solids, lid, 

Sediment Cool, 4oC, 
Extract, 14 days 

Analysis, 40 days after 
extraction 

Soil Not Applicable 8 or 16 oz glass 8 or 16 oz glass Not Applicable 
widemouth with tctlon- amber wide mouth 

lined lid, with tctlon-lined lid, 
. Cool, 4oC, Cool, 4oC, 
Extract, 14 days Extract, l O days from 

Analysis, 40 days after sample receipt, 
extraction Analysis, 40 days 

Air Noc Applicable Noc Applicable Noc Applicable PUF-/XAD: Store ac 
40c, 

extract, 7 days. 
Analysis, 40 days 
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· Organic Sample Containers, Preservatives, and Holding Times 
(continued) 

Methom 
Matrix 

NPDESm RCRA (SW846)111•111 CLP 88 & 9Cr·"' Other 

Water"" 40 ml glass VOA vial 40 ml glass VOA vial (in 40 ml VOA glass vial 40 ml glass wilb 
(in duplic:ale) wilb duplicare) wilb tefloD- (in duplicare) with teflon-lined septa, 

teflon-lined sepia lined sepia in duplicare teflon-lined septa, wilb Cool, 4oC, 
without beadspace, without beadspace, DO headspace, HCl to pH 2, 

Cool, 4oC, Cool, 4oC, Cool, 4oC, 14 days 
HCl to pH s 2, 7 HCI or H:SO. or 10 days from sample 
days with pH .i: 2 , NaHSO. to pH s 2, receipt 40 ml glass with 

Analyze within 14 days Sodium thiosulfate if . reflon-lined septa, 
of collection with residual chlorine, Cool, 4oC, 

pH s 2 Analyze within 14 days 7 days 
of collection with 

pH s 2 

Liquid Not Applicable 40 ml glass with teflon- Not Applicable Not Applicable 
lined septa, 

None required, 14 days 

TCLP Leachate Not Applicable 40 ml glass with ieflon- Not Applicable Not Applicable 
lined scpca, 

Cool to s 40c, 
TCLP Leaching: 14 days 
from field collection to 

TCLP extraction, 
Analysis: 14 days from 
preparative extraction to 
detenninative analysis, 
( total lapsed time • 28 

days) 

Domestic Waste, Not Applicable 4 or 8 oz glass with Applicable only to Not Applicable 
Industrial Waste, reflon-lined septa, sediment: 4 or 8 oz 
Sludge, Solids, Cool, 4oC, glass with teflon-lined 

Sediment Analyze within 14 days septa, 
Cool, 4oC, 

10 days from sample 
receipt 

Soil Not Applicable 4 or 8 oz glass with 4 or 8 oz glass with Not Applicable 
reflon-lined septa, tdlon-lined septa, 

Cool, 4oC, Cool, 40c, 
Analyze within 14 days 10 days from sample 

receipt 
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Organic Sample Containers, Preservatives, and Holding Times 
( continued) ·. 

Analytical Methods 
Matrix 

Parameters NPDES111 RCRA (SW846)ai·"' CLP 88 & 90"'·"' Other 

Volatiles Air Not Applicable Not Applicable Not Applicable Summa Cannister: 
(Continued) Store at ambient 

temperarure, no 
holding time 
requirement 

VOST'"' : Store at < 
QoC , 

14 days 

IH"': Store at · < 
QoC , 

no holding time 
requirement 

m National Pollutant Discharge Elimination System 
121 Resource Conservation and Recovery Act {Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd 

edition, Final Update I, July 1992 
0 ~ Holding times are calculated from the date of collection 
<~ Contract Laboratory Program 
(5) Holding times are calculated from verified time of sample receipt 
<6l Gasoline Range Organics 
m Diesel Range Organics 
<ll Polyurethane foam 
m Industrial Hygiene 
oo, Volatile Organic Sampling Train 
<m When a matrix spike (MS) analysis is required for a water sample, it should be sampled in duplicate (two separate 

sample containers). When a matrix spike/matrix spike duplicate (MS/MSD) analysis is required for a water sample, it 
should be sampled in triplicate (three separate sample containers) . 
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Radiological Sample Containers, Preservatives, . and -.Holding Times 

Maximum Minimum Volume 
Analytical Recommended Holding Required for 

Parameters Matrix Containers• Preservative 
Time 

Analysis2 

Gross Alpha/Beta Water P, G Field acidified 10 180daysafter 500 mis 
pH< 2 wilh collection 

HNO, 

Soil P,G None 50' gms 

Amcricium-241 Water P,G Field acidified to 180 days after 1000' mis 
pH< 2 with collection 

HNO, 

Soil P, G None 50' gms 

Carbon-1 4 Water P. G Field adjusted to 180 days after 100 mis 
pH > 9 with collection 

NaOH' 

Soil P, G None 50' gms 

Calcium-45 Water P, .0 Field acidified to 180. days after 100 mis 
pH < 2 with collection 

HNO: 

Curium-242 Water P, G Field acidified to 180 days after 1000' mis 
pH< 2 with collection 

HNO: 

Soil P. G None 50' gms 

Gamma Emitters Water P. G Field acidified to 180 days after 1000' mis 
pH < 2 with collection 

Actinides. as applicable, HNO, 
Co-60, Cs-137, K-40, Mn-54. 

and other fission/activation Soil P, G None 650' gms 

products 

lron-55 Water P, G Field acidified to 180 days after 50 mis 
pH< 2 with .collection 

HNO, 

Lead-210 Water P, G Field acidified to 180 days after 500 mis 
pH< 2 with collection 

HNO, 

Soil P,G None 50' gms 

Ncpnmium-237 Water P,G Field acidified 10 180 days after 1000' mis 
pH< 2 with collection 

HNO, 

Soil P,G None 50' gms 

\ 
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Radiological Sample Containers, Preservatives, and Holding Times 
(Continued) • 

Maximum Minimum Volume 
Analytical Recommended 

Holding 
Required for 

Parameters Matrix Containers' Preservative 
Time 

Analysis2 

Promethium-147 · Water P, G Field acidified to 180 days after 250 mis 
pH< 2 with collection 

HNO, 

Plutonium-238.239/240 Water P. G Field acidified to 180 days after tOOOS mis 
pH< 2 with collection 

HNO, 

Soil P, G None 50" gms 

Radium-226 Water P,G Field acidified to 180 days after 1000' mis 
pH< 2 with collection 

HNO, 

Soil P,G None 50" gms 

Radium-228 Water P,G Field acidified to 180 days after 1000' mis 
pH < 2 with collection 

HNO, 

Soil P. G None 50" gms 

Strontium--89, 90 Water P,G Field acidified to 180 days after lOOOS mis 
and pH< 2 with collection 

Total Strontium HNO, 

Soil P, G None 50" gms 

Tcchnetium-99 Water P, G Field acidified to 180 days after 100 mis 
pH< 2 with collection 

HNO, 

Soil P. G None 50 gms 

Thorium-227,228,230,232 Water P,G Field acidified to 180 days after lOOOS mis 
pH< 2 with collection 

HNO, 

Soil P, G None 50- gms 

Total Uranium Water P, G Field acidified to 180 days after 50 mis 
pH< 2 with collection 

HNO, 

Soil P,G None so- gms 

Tritium Water P, G• None 180 days after 100 mis 
collection 

Soil P, o• None 100 gms 
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Radiological Sample Containers, Preservatives, and Holding Times 
(Continued) 

II> 

Maximum Minimum Volume 
Analytical Recommended Holding Required for 

Parameters Matrix Containers1 Presenative Time Analysis2 

Uranium-233/234,235/236 Water P,G Field acidified to 180 days after 1000' mis 
pH < 2 with collection 

HNO, 

Soil P, G None 50' gms 

Uranium-238 Soil P, G None 180 days after 50' gms 
collection 

Plastic (polyethylene), Glass 
Assumes that quality control samples have been assigned in the field . If duplicates, matrix spikes and/or matrix spike 
duplicates are to be assigned by the laboratory additional multiple sample volumes are required. 
Volumes listed are for standard aliquot size. Detection limit requirements may necessitate larger volumes. 
Assumes that Carbon is in the fonn of CO3 - • 

May be aliquoted or sequentially determined from the same volume. 
May be aliquoted or sequentially determined from the same volume. 
Tritium is very volatile. Sample containers must by air tight to eliminate tritium loss. 
Dry weight. 

\ 
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Summary of Inorganic Method Calibrations 

Methods 

NPDESm RCRA(SW846)C:ZI CLP (88 & 90)Cll OTHER 

2 point calibration of pH Not Applicable Not Applicable 2 point calibration of 
meter(± 0.05 pH units of pH meter ( ± 0 .05 pH 

aue value) units of true value) 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

. 2 point calibration of pH Not Applicable Not Applicable 2 point calibration of 
meter pH meter 

(± 0.05 pH units of true ( ± 0 .05 pH units of 
value) aue value) 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

7 levels plus blank, Not Applicable N~I Applicable Not Applicable 

•r•(•i ~ 0.995 

I level every 10 samples Not Applicable Not Applicable Not Applicable 

± !Hi of true value 

I level Not Applicable Not Applicable Not Applicable 

± I 5 % of true value 

Nol Applicable · Not Applicable Not Applicable Not Applicable 

7 levels plus blank Not Applicable Not Applicable Nol Applicable 
·r•(•i ~ 0.995 

1 level every IO samples Not Applicable Nol Applicable Not Applicable 

± 15 % of true value 

1 level Not Applicable Not Applicable Nol Applicable 

± 15 % of true value 

Not Applicable Not Applicable Not Applicable Not /.pplicable 

Winkler calibration Nol Applicable Nol Applicable Winkler calibration 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Nol Applicable Not Applicable Not Applicable 

Nol Applicable Not Applicable Not Applicable Not Applicable 
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Continuing 
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Initial 

Continuing 
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Table 8.4-1 
Summary of Inorganic Method CalibratJ00:s 

( continued) · · · · · - -

Methods 

NPDES10 RCRA(SW846)(2) CLP (88 & 90)131 OTHER 

2 levels plus blank Not Applicable Not Applicable 8 levels plus blank 

•r"f'I :i!: 0.995 •r•l•I o!: 0,995 

Single point daily and after Not Applicable Not Applicable I point every I 0 
every 10 samples samples 

± 15 % of true value ± IS% of auc value 

I level Not Applicable Not Applicable I point every 10 
samples 

± IS% of auc value 
. 

± IS% of true value 

Not Applicable Not Applicable Not Applicable Not Applicable 

3 levels plus blank Not Applicable Not Applicable Not Applicable 

•r•1•1 :i!: 0 .995 

Single point daily and after Not Applicable Not Applicable Not Applicable 
every 20 samples 

± 10 % of true value 

I level Not Applicable Not Applicable Not Applicable 

± 10% of true value 

Not Applicable Not Applicable Not Applicable Not Applicable 

Sec ICAP Calibration Procedures, this is an cxaaction method. 

3 levels plus blank Not Applicable Not Applicable Not Applicable 

I point every 10 samples Not Applicable Not Applicable Not Applicable 

± IS% of auc value 

I point Not Applicable Not Applicable Not Applicable 

± 15% of true value 

Not Applicable Not Applicable Not Applicable Not Applicable 

3 levels plus blank Not Applicable Not Applicable Not Applicable 

•r•f•l o!: 0,995 

Single point daily and after Not Applicable Not Applicable Not Applicable 
every 20 samples 

± 10% of auc value 

\ 
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Analysis 

Chloride 
(IC) 

( continued) 

Chloride 
(LACHAn 

Chlorine, 
Residual 

Chromium 
(Hexavalenl) 

Cr .. 

Color 

Conductivity 

Calibration 

Ending 

Ocher 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Ocher 

Initial 

Continuing 

Ending 

Ocher 

Initial 

Continuing 

Ending 

Ocher 

Initial 

Continuing 

Table 8-.4-1 

IT AS Operation-Specific QAMP 
Section No.: Tables 
Date Initiated: September I , 1993 
Revision No.: 0 
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Page 159 of 246 

Summary of Inorganic Method Calibrations 
(continued) · · ·- · 

Methods 

NPDES'11 RCRA(SW846)111 CLP (88 & 90)01 OTHER 

1 level Not Applicable Not Applicable Not Applicable 

± 10" of aue value 

Not Applicable Not Applicable Not Applicable Not Applicable 

8 levels plus blank 3 levels plus blank Not Applicable Not Applicable 

"r"141 ~ 0.995 "r"'" ~ 0.995 

I point every 10 samples I scandard every. IS Not Applicable Not Applicable 
samples -

± IS% of true value 
± IS% of aue value 

I level 1 level Not Applicable Not Applicable 

± IS% of aue value ± 15% of aue value 

Not Applicable Not Applicable Not Applicable Not Applicable 

Standardize titrant Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

4 scandards plus blank Standard concentration Not Applicable 7 standards plus blank 
ranging from 0.5 to 5 

•r•1•1 ~ 0. 995 mg/L Cr(VI) •r•«I ~ 0 . 995 

I point every 10 samples I independently- Not Applicable I point every 10 
prepared check samples 

± 15% of aue value standard every 15 
samples ± IS% of aue value 

I point Not Applicable Not Applicable I point 

± 15% of aue value ± 15% of aue value 

Not Applicable Not Applicable Not Applicable Not Applicable 

3 standards plus blank Not Applicable Not Applicable Not Applicable 

I point every 10 samples Not Applicable Not Applicable Not Applicable 

1 point Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Standardize meter with Not Applicable Not Applicable Not Applicable 
0.01 M KCI 

I point every 10 samples Not Applicable Not Applicable Not Applicable 

± 15% of true value 
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Analysis 

Conductivity 
(continued) 

Cyanide 
(Amenable) 

Cyanide 
(Free) 

Cyanide 
(Total) 

Calibration 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Table 8A-1 

IT AS Operation-Specific QAMP 
Section No.: Tables 
Date: lnitiatc:d: Sc:ptc:mbc:r I. 1993 
Revision No.: 0 
Date: Revised: NIA 
Page 160 of 246 

Summary of Inorganic Method Calibrati on.s 
( continued) 

Methods 

NPDESm RCRA(SW846)431 CLP (88 & 90)131 OTHER 

1 point Not Applicable Not Applicable Not Applicable 

± 15% of true value 

1 point Not Applicable Not Applicable Not Applicable 

± 15% of true value 

3 levels plus blank 6 levels plus blank Not Applicable 8 levels plus blank 

•r•14> 2! 0 .995 •r•••> 2! 0 . 995 •r•14> 2! 0 .995 

I level every 10 samples 1 mid-level every 10 Nor Applicable I level every 10 
samples samples 

± 15 % of true value 
± 15 % of true value ± 15 % of true value 

1 level 1 level Not Applicable 1 level 

± 15 % of true value ± 15 % of true value · ± 15 % of true value 

Not Applicable Nor Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 8 levels plus blank 

·r·1•> 2! 0.995 

Not Applicable Not Applicable Nor Applicable 1 level every 10 
samples 

± 15 % of true value 

Not Applicable Not Applicable: Nol Applicable I level 

± 15 % of true value 

Not Applicable Not Applicable Not Applicable Not Applicable 

6 levels plus blank 6 levels plus blank minimum of 8 levels 8 levels plus blank 
plus blank 

"r""' .!: 0.995 •r•<•> .!: 0.995 ·r•<•> .!: 0.995 
·r•14> .!: 0.995 

1 mid-level every 10 samples 1 level every 10 1 level every 10 1 mid-level every 10 
samples samples samples 

± 15 % of true value 
± 15 % of true value ± 15 % of true value ± 15 % of true value 

1 level 1 level 1 level 1 level 

± 15 % of aue value ± 15 % of aue value ± 15 % of aue value ± IS % of aue value 

Not Applicable Not Applicable Not Applicable Nol Applicable 

, , ' 

\ 
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Analysis 

Aashpoint 
(lgnitability) 

Fluoride 
(IC) 

Fluoride 
(Ion-Specific 

Electrode) 

Hardness 

Iodide 
(Titration) 

Calibration 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Table 8.4-1 

IT AS Operation-Specific QAMP 
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Summary of Inorganic Method Calibrat~ons 
(continued) · · · 

Methods 

NPDESlll RCRA(SW846)a, CLP (88 & 90)'31 OTHER 

Not Applicable p-Xylene reference Not Applicable Not Applicable 
Slalldanl must have 
tlasbpoint of 27 .2"C 

± 1.1-C 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

3 levels plus blank Not Applicable Not Applicable Not Applicable 

•r•••• ~ 0.995 

I level every 20 samples Not Applicable Not Applicable Not Applicable 

± 10% of true value 

I level Not Applicable Not Applicable Not Applicable 

± 10% of true value 

Not Applicable Not Applicable Not Applicable Not Applicable 

5-8 levels plus blank Not Applicable Not Applicable Not Applicable 

"r"" ' ~ 0 .995 

I mid-level every IO samples Not Applicable Not Applicable Not Applicable 

± IS% of true value 

I level Not Applicable Not Applicable Not Applicable 

± IS% of true value 

Not Applicable Not Applicable Not Applicable Not Applicable 

Standardize titrant Not Applicable Not Applicable Hardness by 
calculation using ICP 

Not Applicable Not Applicable Not Applicable results 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

2 points plus· blank Not Applicable Not Applicable 2 points plus blank 

± 0.SN ± 0.S N 

Nor Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 
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Analysis 

Methylene 
Blue Active 
SubsWICes 
(MBAS) 

Nitrogen, 
Nitrate-
Nitrite 

Odor 

Oil and 
Grease 

pH 

Calibration 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Table 8;4-1 

IT AS Operation-Specific QAMP 
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Revision No.: 0 
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Summary of Inorganic Method Calibrations 
( continued) 

Methods 

NPDESm RCRA(SW846)01 CLP (88 & 90)131 OTHER 

9 points plus blank Not Applicable Not Applicable 6 points plus blank 

·r•<•> .1: 0 . 99S ·r•«•> .1: 0 . 99S 

Not Applicable Not Applicable Not Applicable 1 level every 10 
samples 

± IS% of true value 

Not Applicable Not Applicable Not Applicable I level 

± 15 % of true value 

Not Applicable Not Applicable Not Applicable Not Applicable 

8 levels plus blank Nitrate: 6 levels plus Not Applicable Not Applicable 
blank 

•r•<•I .!: 0 . 995 
·r·••> .1: 0 . 99S 

I level every 10 samples I level every I 0 Not Applicable Not Applicable 
samples 

± I 5 % of true value 
± IS~ of true value 

I level I level Not Applicable Not Applicable 

± IS% of true value ± IS% of true value 

Not Applicable Not Applicable Not Applicable Not Applicable 

No calibration Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

This is a gravimetric This is a gravimetric Not Applicable 3 points plus blank 
determination. Calibrate determination. •r•<•I .!: 0.99S 

balance before use. Calibrate balance 
before use . Not Applicable 1 point 

± IS% of true value 

Not Applicable 1 point 

± IS% of true value 

Not Applicable Not Applicable 

2-3 point calibration 2 point calibration 2 point calibration Not Applicable 
(± 0.05 pH units of true (± 0.0S pH units of (± 0.0S pH units of 

value) true value) true value) 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

\ 



Analysis Calibration 

pH Other 
( continued) 

Phenolics Initial 
(Automated) 

Continuing 

Ending 

Other 

Phenolics Initial 
. (Manual) 

Continuing 

Ending 

Other 

Phosphorous Initial 
(Total and 

Ortho-
phosphate) 
(LACHAT) Continuing 

Endina 

Other 

Phosphorous Initial 
(Ortho-

phosphate) 
by IC 

Continuing 

Table 8.4-1 
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Summary of Inorganic Method Calibrations 
(continued) ·-

Methods 

NPDESm RCRA(SW846)Cll CLP (88 & 90)(3) OTIIER 

Third point c:beclt Third point c:beclt Third point check Nol Applicable 

3 levels plus blank 3 levels plus blank Nol Applicable Not Applicable 

•r•C•l ~ 0.995 •r•C•l ~ 0. 995 

I level every 10 samples I level every 10 Not Applicable Not Applicable 
samples 

± IS% of true value 
± IS% of true value 

I level I level Not Applicable Nol Applicable 

± IS% of true value ± 15% of true value 

Not Applicable Not Applicable Not Applicable Not Applicable 

S levels plus blank S levels plus blank 

•r•C•> ~ -0.995 •r•C•l ~ 0.995 

I level every IO samples I level every I 0 
samples 

± IS% of true value 
± 15 % of true value 

1 level I level 

± 15% of true value ± 15 % of true value 

Not Applicable Not Applicable 

7 levels plus blanlt Not Applicable Nol Applicable Not Applicable 

•r•C•l ~ 0.995 

1 level every 10 samples Not Applicable Not Applicable Not Applicable 

± IS% of true value 

l level Not Applicable Not Applicable Not Applicable 

± 15% of true value 

Not Applicable Not Applicable Not Applicable Not Applicable 

3 levels plus blank Not Applicable Not Applicable Not Applicable 

•r•C•l ~ 0.995 

Single point daily and after Not Applicable Not Applicable Not Applicable 
every 20 samples 

± 10% of true value 



Analysis Calibration 

Phosphorous Ending 
(Or1ho-

phosphate) 
by IC 

(continued) 

Other 

Particulate/ Initial 
Air 

Continuing 

Ending 

Other 

Silica Initial 

Continuing 

Ending 

Other 

Sulfate Initial 
(IC) 

Continuing 

Ending 

Other 

Sulfate Initial 
(LACHAT) 

Continuing 

Table 8-.4-1 

IT AS Operation-Specific QAMP 
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Revision No.: 0 
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Summary of Inorganic Method Calibrations 
(continued) · · -. · · 

Methods 

NPDES111 RCRA(SW846)cz> CLP (88 & 90)'31 OTHER 

I level Not Applicable Not Applicable Not Applicable 

± 10" of aue value 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Initial balance check 
with Class S weights 

Not Applicable Not Applicable Not Applicable - Check balance with 
Class S weights every 

IS filters 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

6 standards plus blank Not Applicable Not Applicable 7 standards plus blank 

•r•1•> 2: 0.99S •r•1•> 2: 0.99S 

I level Not Applicable Not Applicable I level 

± IS% of true value ± IS% of uue value 

I level Not Applicable Not Applicable I level 

± 1.S % of true value ± 1.S % of true value 

Not Applicable Not Applicable Not Applicable Not Applicable 

3 levels plus blank 3 levels plus blank Not Applicable Not Applicable 

"r""' 2: 0. 99S •r•<•> 2: 0.99S 

I level every 20 samples I level every IS Not Applicable Not Applicable 
samples 

± JO'){, of uue value 
± IS% of tnle value 

I level I level Not Applicable Not Applicable 

± 10% of uue value ± IS% of uue value 

Not Applicable Not Applicable Not Applicable Not Applicable 

7 levels plus blank Not Applicable Not Applicable Not Applicable 

"r"'" 2: 0.99S 

Single point daily and after Not Applicable Not Applicable Not Applicable 
every 10 samples 

± IS% of true value 

\ 
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Analysis 

Sulfate 
(LACHAn 
(continued) 

Sulfate 
(Turbidi-
metric) 

.Sulfide 
(Titration) 

Sulfide 

Sulfite 

Calibration 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Table 8.4-1 
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Summary of Inorganic Method Calibratjons 
(continued) 

Methods 

NPDESIII RCRA(SW846)121 CLP (88 & 90)131 OTHER 

1 level Not Applicable Not Applicable Not Applicable 

± 1.5\lli of aue value 

Not Applicable Not Applicable Not Applicable Not Applicable 

6 levels plus blank Nol Applicable Not Applicable Not Applicable 

"r"''' :i!: 0.995 

1 point Not Applicable Not Applicable Not Applicable 

± 15% of true value 

1 point Not Applicable Not Applicable Not Applicable 

± 15 \Iii of aue value 

Not Applicable Not Applicable Not Applicable Not Applicable 

2 levels plus blank This ·is a colorimetric Not Applicable Not Applicable 
titration. Therefore, 

± 0.5 N calibrations are not 
applicable. 

• 1 point every 10 samples Not Applicable Not Applicable 

± 1.5% of aue value 

I level Not Applicable Not Applicable 

± 15% of true value 

Not Applicable Not Applicable Not Applicable 

5 levels Not Applicable Not Applicable Not Applicable 

"r""' :i!: 0. 995 

I point every IO samples Not Applicable Not Applicable Not Applicable 

± 1.5\lli of aue value 

1 level Not Applicable Not Applicable Not Applicable 

± 10\lli of aue value 

Nol Applicable Not Applicable Not Applicable Not Applicable 

This is a colorimetric Not Applicable Not Applicable Not Applicable 
titration. Therefore, 
calibrations are not Not Applicable Not Applicable Not Applicable 

applicable. 
Not Applicable Nol Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 



Analysis Calibration 

Tow Initial . 
Organic 
Carbon 
(TOC) 

Continuing 

Ending 

~'r.e 
-i••* 
0---, 

Other 

Total Initial 
Organic 
Halides 
(TOX) 

Continuing 

Ending 

Other 

Total Initial 
Solids 

(Dissolved Continuing 

and Volatile) 
Ending 

Other 

Total Initial 
Suspended 

Solids Continuing 

Ending 

Other 

Turbidity Initial 

Continuing 

Ending 

Other 
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Summary of Inorganic Method Calibrat!ons 
( continued) -

Methods 
·-

NPDESm RCRA(SW846)121 CLP (88 & 90)131 OTIIER 

3 levels plus blank 3 levels plus blank Not Applicable S levels plus blank 

"r""1 .i: 0.995 

LCS every 20 samples LCS every 20 samples Not Applicable LCS every 20 samples 

± 1 S % of true value ± 1 S % of true value ± IS% of true value 

1 level I level Not Applicable 1 level 

± IS% of true value ± IS% of true value ± 1 S % of true value 

Not Applicable Not Applicable Not Applicable Not Applicable 

Analyze instrument Analyze instrument Not Applicable Not Applicable 
calibration standard in calibration standard in 
duplicate plus a blank duplicate plus a blank 

Reanalysis of instrument- Reanalysis of Not Applicable Not Applicable 
calibration standard after instrument-calibration 
each group of 8 pyrolysis standard after each 

determinations group of 8 pyrolysis 
determinations 

Not Applicable I level Not Applicable Not Applicable 

± IS% of true value 

Not Applicable Not Applicable Not Applicable Not Applicable 

This is a gravimetric Not Applicable Not Applicable Not Applicable 
determination. Calibrate 

· balance before use . Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

This is a gravimetric Not Applicable Not Applicable Not Applicable 
determination. Calibrate 

balance before use. Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Minimum of 1 level in each Not Applicable Not Applicable Not Applicable 
instrument range 

Follow manufacturer 's 
instructions 

1 level Not Applicable Not Applicable Not Applicable 

I level Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

\ 
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Analysis 

GFAAand 
Flame AA 

Metals 

Mercury by 
CVAA 

ICP Metals 

Calibration 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Table 8-A-l 

IT AS Operation-Specific QAMP 
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Summary of Inorganic Method Calibrati_ons 
(continued) 

Methods 

NPDESm RCRA(SW846)111 CLP (88 & 90)CJ> OTHER 

3 levels plus blank 3 levels plus blank 3 levels plus blank 3 levels plus blank 
(onemndardat 

·r•(•> 2: 0.995 •r•(4I 2: 0.995 CRDL) ·r•(•I 2: 0. 995 

·r•<41 2: 0.995 

I level I level every 20 Every 10 samples or I level every I 0 
every 10 samples samples every 2 hours, which samples 

ever is more frequent 
± 10% of true value ± 20% of true value I level ± 10% of true value 

± 10% of true value 

I level 1 level 1 level I level 

± 10% of true value ± 20% of true value ± IO% of true value ± 10% of true value 

~ - Instrument ~ - Instrument Daily- CRDL Quarterly - Instrument 
detection limits detection limits standards at the detection limits 

beginning of each run 

Quarterly - Instrument 
deteetion limits 

S levels plus blank 5 levels plus blank 4 levels plus blank S levels plus blank 
·r•<•1 2: 0.995 

·r•1• 1 2: 0.995 "r"'41 2: 0.995 ·r·1• 1 2: 0.995 

1 level daily or every I 0 1 level every 10 1 level every 10 1 level every 10 
samples, whichever is more samples samples or every 2 samples 

frequent hours, which ever is 
± 10% of original more frequent ± 10% of original 

± 10% of true value prepared standard prepared standard 
± 20 % o~ true value 

I level I level I level 1 level 

± IO ,r, of true value ± 10% of original ± 20 % of true value ± 10% of original 
prepared SWldard prepared standard 

~ - Instrument 2!!!mm - Instrument Daily- CRDL Quarterly - Instrument 
detection limits detection limits standards at the detection limits 

beginning of each 
sequence 

~ - Instrument 
detection limits 

1 level and blank 1 level and blank 1 level and blank 1 level and blank 

1 level every 10 samples 1 level every I 0 1 level every I 0 I level every I 0 
samples samples or every 2 samples 

± 5% of true value houn, whichever is 
± 10% of true value more frequent ± 10% of true value 

± 10% of true value 
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Analysis Calibration 

ICP Metals Ending 
(continued) 

Other 
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IT AS Operation-Specific QAMP 
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Summary of Inorganic Method Calibrations 
(continued) ·- · 

Methods 

NPDESm RCRA(SW846)a1 CLP (88 & 90)(31 OTHER 

I level ± 10% of aue value ± 10% of aue value ± 10% of aue value 

± 5 % of aue value 

Quarterly • Instrument Quarterly • Instrument Daily • CRI standards Quarterly • Instrument 
detection limits detection limits at the beginning and detection limits 

end of each sequence 
AMually • ICP interelement AMually • ICP or every 8 hours, AMually • ICP 

correction factors interelement correction whichever is more interelement correction 
factors frequent factors 

!CSA, ICSAB: Analyze at 
beginning and end of every 8 !CSA, ICSAB: .2!!!!!£!!y • Insaument ICSA, ICSAB: 

• hours Analyze at beginning detection limits Analyze at beginning 
and end of every 8 and every 8 hours 

hours AMually • ICP 
interelement 

correction factors 

Quarterly • Linear 
Ranges 

!CSA, ICSAB: 
Analyze at beginning 
and end of every 8 

hours 

National Pollutant Discharge Elimination System 
Resource Conservation and Recovery Act (Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd 
edition, Final Update I, July 1992 
Contract Laboratory Program 
"r" = correlation coefficient 
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Analysis 

Aromacic: 
Volatiles by 

GC 

Dioxins/ 
Dibenzofurans 

by HRGC/ 
LRMs<7> 

Calibration 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

TABLE 8.4-2 
Summary of Organic Method Calibrations-

NPDESIII RCRA(SW846)1Jl CLP SSlll 

Minimumof3 Minimum of 5 Not Applicable 
levels, lowest near levels, lowest near 
but above MDL. but above MDL. If 

If % RSJ)I•> < 10, % RSI)(" < 20, 
assume linearity linearity is assumed 

and average RP" and average RP" is 
used. Otherwise, used. Othcrwisc, 

plot calibration plot calibration 
curve. curve. 

1 or more Mid-level Not Applicable 
calibration calibration standard 

standards analyzed analyzed every 10 
daily . Compare samples. 
results to method 
calibration table. If not within ± 15 

% of predicted 
response, 

recalibrate. 

Not Applicable Retention times in Not Applicable 
windows for all 

compounds 

When doubt exists When doubt exists Nol Applicable 
in compound in compound 
identification, identification, 
second column second column 
conf1J'1111tion is confirmation is 
recommended. recommended. 

Retention time 
windows 

established over 72-
hour period by 

injection of each 
compound three 

times. 

3 levels 5 levels in Not Applicable 
triplicate 

If %RSI)(" 
< 10%, use mean % RSI)('l s 15% 

RP". 
If %RSD at 10%, 

plot calibration 
curve poinl to 

point 

1 level each 1 level every 12 Not Applicable 
working day. hours after window 
%1)(" must be performance mix. 
Sl0%. Ifnot, Standard must have 
analyze fresh RFt" with %0'" 

standard. If still S 30% from initial 
not, recalibrate 

Not Applicable Window ~01 Applicable 
performance mix 

IT AS Operation-Specific QAMP 
Section No.: Tables 
Date Initiated: September I. 1993 
Revision No.: 0 
Date Revised: NIA 

Page 169 of 246 

CLP 901Ji OTHER 

Not Applicable 5 levels 
If RS01•• s 20% . 
assume linearity . 
If > 20,i, . plot 

calibration curve. 

Not Applicable 1 eve ry 10 
samples, 

% D"' s 15% 

I every 10 
samples, 

% D s 10% 
( s 15% for 
surrogates) 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 
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Analysis 

Dioxins/ 
Dibemofurans 

byHRGC/ 
LRMs<'l 

( continued) 

Dioxins/ 
Dibenzofurans 

by HRGC/ 
HRMs<'> 

Formaldehyde 

Calibration 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Table 8.4-2 
Summary of Organic Method Calibrations 

(continued) 

NPDES<ll RCRA(SW846)0I CLP88°' 

Not Applicable Window mix to set Not Applicable 
congener windows 
every 12 bows at 

begimlina of 
sequence. 

Isotope ratios in 
standard must meet 
criteria in method. 

Valley between 
2,3, 7 ,8-TCDD"1 

and 1,2,3,4-TCDD 
must be s 25% of 
the 2,3,7,8-TCDD 

peak height. 

Not Applicable S levels plus Not Applicable 
window defining 

solution. %RSo<•> 
for natives s20% 
for RFs''>; %RSD, 

for labelled 
compounds s 30 % 

for RFs. 

Not Applicable 1 level every 12 Not Applicable 
hours after window 
defining solution. 
RFs<'I wilh %D<'> 
:S:20% for natives: 

%D S30% for 
labelled compounds 

from initial 

Not Applicable 1 level : RFs''> with Not Applicable 
%D S20% for 
natives; % I)l'l 

S30% for labelled 
compounds from 

initial 

Not Applicable Isotope ratios in Not Applicable 
standard must meed 
criteria in melhod. 

Valley between 
2,3 ,7,8-TCD~61 

and all olher 
TCDDsDWtbe 

s2S% of lhe 
2,3,7,8-TCDD 

height 

Not Applicable Not Applicable Not Applicable 
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CLP,o<JI OTHER 

Not Applicable Not Applicable 

-

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable S point calibration 
RSo<•> s 20% 
Recalibrate if 

criteria not met 

.-··· ... , 

__ ) 
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Analysis 

Formaldehyde 
(continued) 

Herbicides by 
GC 

Calibration 

Continuing 

Ending 

Other 

Initial 

Continuing 

Ending 

Table 8.4-2 
Summary of Organic Method Calibrations 

( continued) 

NPD£S<11 RCRA(SW846)IZI CLP 88(3) 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Nol Applicable Not Applicable Not Applicable 

Minimum of 3 Minimum of S Not Applicable 
levels. lowest near levels, lowest near 
but above MDL. but above MDL. If 

If % RSD1•> s IO .% RSD1•> s 20%. 
% , use avg. RP9> . use avg. RF"'· 

Otherwise, plot Otherwise, plot 
calibration curve calibration curve 

I or more Mid-level Not Applicable 
calibration calibration standard 

standards analyzed run every IO 
daily . If not within samples. lf not 

± 10% of within ± IS % of 
predicted predicted response, 
response, recalibrate 
recalibrate 

Retention times in 
windows for all 

continuing 
standards 

Not Applicable Retention times in Nor Applicable 
windciws for all 

compounds. 
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Not Applicable I per IO samples 

%D151 s IS % 

Reanalyze and 
recalibrate if 

criteria not met 

Not Applicable At end of run 

%0 <'> :SIS% 

Reanalyze and 
recalibrate if 

criteria not met 

Not Applicable Not Applicable 

Not Applicable Minimum 3 levels, 
%RSD1•> S20% 
(use mean Rf'9l) 

I level calibration 
standard at 

beginning and end 
of each day (must 
be different levels) 
% D1

" must be ± 
20 % of initial or 

recalibrate 

Not Applicable %D151 must be 
S20%or 
recalibrate 

2 levels every 24 
hours. One at 

beginning and one 
at the end 

Not Applicable %D151 s 20% 
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Analysis Calibration 

Herbicides by Other 
GC 

( continued) 

N itroaromatics Initial 
by HPLC 

Continuing 

Table 8.4-2 
Summary of Organic Method Calibrations 

(continued) 

NPDES111 RCRA(SW846)m CLP 88°1 

When doubt exists When doubt exists Not Applicable 
in compound in compound 
identification, identification, 
second column second column 
confirmation confirmation should 

should be used be used 

Retention time 
windows 

established over 72 
hour period by 

injection of each 
compound three 

times 

Not Applicable Analyze standards Not Applicable 
in triplicate. Curve 

should be linear 
with zero intercept. 

Not Applicable Midpoint Not Applicable 
calibration standard 
after the midpoint 
of sample run. 

Must agree within 
20 ,I, of initial 

values, otherwise 
reinject all 
solutions in 

triplicace and 
recalculace 

calibration curve. 
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Not Applicable Not Applicable 

Not Applicable Minimum of 5 
levels 

s 20% RSD"1 

avg to be used. 
Otherwise point to 
point calculations 
if curve s 30% 

RSD 

Not Applicable Single point for 
each analyte at the 
beginning of each 
sequence or each 

24 hours. 

s 15% D'" from 
initial for each 

analyce. 

Every single 
component after 
every 10 or less 
sample injections 

s 15% D"' from 
initial for each 

analyte. 

Retention times in 
windows for in all 

continuing 
standards 

\ 
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Analysis 

Niaoaromatics 
by HPLC 

(conliaued) 

Non-Methane 
Organic 

Compounds 
(NMOC) 

PAHs by 
HPLC 

Calibration 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Continuing 

Table 8.4-2 
Summary of Organic Method Calibrations 

( continued) 

NPDESl11 RCRA(SW846)m CLP88m 

Not Applicable Midpoim Not Applicable 
calibntioa SlaDdard 

afur lhc end of 
sample ND. Must 
agm: within 20" 
of initial values, 

odlerwise reinjcct 
all solutions in 
ttiplicate and 

recalculate 
calibration curve. 

Not Applicable Not Applicable Not Applicable 

Nol Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Minimum of 3 Minimum of 5 Not Applicable 
levels, lowest near levels, lowcsi near 
but above MDL. but above MDL. If 
If "RSo<•1 < 10, "RSDI"' <20, 
assume linearity assume linearity 

and average RF is and average RF is 
used. Odlerwise, used. Odlerwise, 

plot calibntion plOl calibration 
curve. curve. 

I or more Mid-level Not Applicable 
calibration calibration SlaDdard 

standards analyzed analyzed every 10 
daily . If_ not samples. If not 

within ± 15 " of within ± 15 'Jr, of 
predicted predicted response, 
response. recalibrate. 

recalibrate . 
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Not Applicable s 15% o<'l from 
initial for each 

analyte . 

Not Applicable Retention time 
windows 

established over 
72 hour period by 
injection of each 
compound three 

times 

Not Applicable Minimum of 3 
levels 

%RSD141 must be 
s 25 % 

Not Applicable Mid-level standard 
every 24 hours 

" o<'l must be s 
20 % from initial 
or recalibration 

required 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 
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Analysis 

PAHs by 
HPLC 

(continued) 

PCBs by 
HRMS 

Pesticides/ 
PCBs 

Calibration 

Ending 

Other 

Initial 

Continuing 

Ending 

Other 

Initial 

Table 8.4-2 
Summary of Organic Method Calibrations 

(continued) 

NPDES111 RCRA(SW846)a, CLP ss«ll 

Not Applicable Retention times in Not Applicable 
windows for all 

compounds. 

Not Applicable Retention time Not Applicable 
windows 

established over 72-
hour period by 

injection of each 
compound three 

times. 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Minimum of 3 Minimum of 5 3 levels each time 
levels. lowest near levels. lowest near a new column is 
but above MDL. but above MDL. If used . 
If% RSD'"' s % RSD''' s 20 use Beginning of 72-
10% use avg . average RF'"' . hour sequence: 

RF'" . Otherwise Otherwise plot Evaluation Mixes: 
plot calibration calibration curve. Linearity s 10% 

curve Check for DDT"" Degradation 
and endrin s 20%. 
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Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable 5 Levels 
%RSD s 30% 

for RFs 

Not Applicable I Level every 12 
houn. RFs"' s 
30 % for natives 

after window 
defining solution 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

3 levels ( except Method 505: 
multi- Minimum of 3 

components at standards: 
one level). the % RSD1•> s 20% 
lowest at the 

CRQL'"' . The Method 508A: 
RSD''' must be Minimum of 5 

s 20 %, standards: 
however, 2 The RSD1' 1 of 

degradation. % Individual compounds may RP" must be< 
breakdown must be Standard Mixes to be>20% 6% for the 7 

< 20. establish RTs121 1 but must be injections at O. I 
and CFs' 121 < 30 %. ng/uLlevel 

Analyze 
Resolution· 

Check Mixture 
and PEM0 » 

prior to initial 
calibration. 
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Analysis Calibration 

Pesticides/ Continuing 
PCBs 

(continued) 

Ending 

Other 

Petroleum Initial 
Hydrocarbons, 

Total 
Recoverable, 

by IR 

Continuing 

Table 8.4-2 
Summary of Organic Method Calibrations 

(continued) 

NPDF.SCII RCRA(SW846)121 CLP 88(31 

1 or more Mid-level Evaluation Mix B 
calibntion calibration SWldard and Individual 

SWldards analyzed analyzed every 10 SIIDdard Mixes 
daily. If not within samples; must (A or B) nm 

± 10 \Ir, of agree within ± 15 alternately 
predicted \Ir, of predicted between every 5 
response. response or samples 

recalibrate. recalibrate Individual 
Standard Mixes: 
CFs s 15% D'" 
for quantitation, 
S 20% D'''. for 
confirmation, 

retention times in 
windows 

Evaluation Mix: 
Degradation 

s 20 \Ir, 

Not Applicable Retention times in 72-hour sequence 
windows for all must end with 

compounds Individual 
Standards A and 

B. 

When doubt exists When doubt exists Retention time 
in compound in compound windows 
identification, identification, established over 

second column second column 72 hour period by 

confirmation confirmation should injection of each 
should be used. be used. compound three 

times 
Relention lime 

windows 
emblisbed over 72 

hour period by 
injec:tion of each 
compound three 

limes 

Minimum of 3 Not Applicable Not Applicable 
levels plus blank 

•r•l•> .i:: 0.995 

I level Not Applicable Not Applicable 
Expected response 
should be within 

± 15\1(, 
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Instniment Method 505: 
Blank and I or more levels 
midpoint every 24 hours. 

calibntion or ,r,om ± 20\1(, or 
PEM'"l less: if not, 

standard are run recalibrate with 
once per 12 fresh standards 

hour period. 
Standard must Method 508A: 

be within ± 25 I standard al 0.1 
% of predicted ng/uL must be 

response. analyzed al least 
Check fot once after each 8 

DD"['("l and hours of operation. 
endrin ,r,om must be 

degradation ± 20% 
every 12 hours. 

% breakdown 
must be s 20. 

Samples must Not Applicable 
be bracketed by 

acceptable 
Insaumcn1 

Blank, PEM"'1• 

and both 
Individual 
Standard 

Mixmres A and 
B. 

Second column Not Applicable 
confirmation is 

mandatory . 

Not Applicable Not Applicable 

N 01 Applicable Not Applicable 
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Analysis 

Petroleum 
Hydrocarbons, 

Tow 
Recoverable, 

by IR 
(continued) 

Petroleum 
Hydrocarbons. 

Total. 
by GC 

Calibration 

Ending 

Other 

Initial 

Continuing 

Ending 

Table ~A-2 
Summary of Organic Method Calibrations 

(continued) 

NPDESm RCRA(SW846)121 CLP88°' 

1 level Not Applicable Not Applicable 
Expected response 
should be within 

± 151 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 
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Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable GRo05> & DR011' ) 

Methods: 
Minimum of S 

- levels. lowest near 
but above MDL. 

If % RSD1' ) s 25 
use mean RF. 

Otherwise, plot 
calibration curve. 

Minimum of 3 
levels 

RSD1' l s 20% USC 

mean CF. 
Otherwise, if RSD 

s 30% plot 
calibration curve 

Not Applicable GR011''& 
DR011' >: Mid-point 
QCcheckSWldard 

analyzed each 
woticing day. If 

not within ± 25 % 
of predicted 

response, 
recalibrate. 

Single point for 
each analyte at 1hc 
beginning of each 

sequence or 24 
hours 

s 15% I)''l from 
initial for each 

analyte 

s 10% I)l'l for 
California LUFT 

Not Applicable Run to confirm 
system in control 

\ 
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Analysis 

Petroleum 
Hydrocarbons, 

Total, 
by GC 

(continued) 

Purgeable 
Halocarbons 

by GC 

Calibration 

Other 

Initial 

Continuing 

Ending 

Other 

Table 8.4-2 
Summary of Organic Method Calibrations 

( continut'tl) 

NPD£S<II RCRA(SW844')a1 CLP 88(3) 

Not Applicable Not Applicable Not Applicable 

Minimum of 3 Minimum of S Not Applicable 
levels, lowest near levels. lowest near 
but above MDL. but above MDL. If 
If" RSD141 < 10, % RSD''> < 20, 

assume linearity linearity is assumed 
and average RF is and average RF is 
used. Otherwise, used. Otherwise, 

plot calibration plot calibration 
curve. curve. 

I or more Mid-level Not Applicable 
calibration calibration standard 

standards analyzed analyzed every 10 
daily. Compare samples. 
results to method 
calibration tables. If not within ± 15 

% of predicted 
response, 

recalibrate. 

Not Applicable Retention times in Not Applicable 
windows for all 

compounds 

When doubt exists When doubt exists Not Applicable 
in compound in compound 
identification, identification, 
second column second column 
confirmation is confirmation is 
recommended. recommended. 

Retention time 
windows 

established over 72-
hour period by 

injection of each 
compound three 

times. 
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Not Applicable TN GR0° 31 & 
DRO"1: Retention 

time windows 
established over 

72 hour period by 
injection of each 

method component 
three times. 

Retention time 
windows 

established over 
72 hour period by 

injection of 
method standard 3 

times. 

Not Applicable 5 levels 
If RSD1' 1 s 20% , 
assume linearity . 
If > 20% , plot 

calibration curve. 

Not Applicable I every 10 
samples, 

"D131 s 1s% 

I every 10 
samples, 

% D"' s 10% 
( s 15% for 
sunogates) 

Not Applicable Not Applicable 

Not Applicable Not Applicable 



r-....... 
Ln 
K"""} 

c::t 
~ 

C'--.l 
a::,: 
I;"'-...! 
~~ -:t-
~ 

Analysis Cahoration 
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Other 
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Table 8.4-2 
Summary of Organic Method Calibrations 

(continued) 
., 

NPD£5111 RCRA(SW846)121 CLP 88(3) 

Minimumof 3 Minimumof5 5 levels plus 
levels. lowest near levels, lowest near blank 

but above MDL but above MDL. 
s 30" R5D(4

) 

If " RS[><•> s 30" RS[)<'> for for CCCt'll 

s 35" · can use CCCs0 ., 

mean RP., SPCCs: RF .. , (f) or 
SPCCs0 '>: RF_, ~0.050 

RP91 :i!:: 0.050 

I level every 24 Mid-level standard I level every 12 
hours every 12 hours hours after tuning 

If not within after tuning 
± 20% of s 25 % [)IS> for 
predicted < 30% RSD(•• for CCCs111> 
response, CCCs(111 

recalibrate SPCCs(m: RF .. ,(., 

SPCCs0 '>: or RF..., ~ 0.050 
RP" :i!:: 0.050 

Not Applicable Not Applicable Not Applicable 

DFTPP091 tuning DFTP?'., tuning at DFTP?"1 tuning 
every 24 hours the beginning of at the beginning 

before standard or every 12 hour shift . of every 12 hour 
sample runs. shift. SPCCs''.,,: 

RF ... (f)orRF-
Check column ~ 0.050 

performance daily 
with benzidine and 
pcntachlorophenol 

Minimumof3 Minimumof 5 Not Applicable 
levels, lowest near levels, lowest near 
but above MDL. but above MDL. If 
If ,r. RSD(•• s % RSD(•• < 20 use 

10.,r. use avg. RF. average RF. 
Otherwise plot Otherwise plot 

calibration curve calibration curve. 
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5 levels ( except Not Applicable 
8 compounds 

which require 4 
levels) 

S 20.5" 
RSD('' of 
method 

Minimum 
RRP'., of 

method 

I mid-level Not Applicable 
standard every 
12 hours after 

tuning 

S 25 % om of 
method 

Minimum 
RRP'OI and 
maximum 
RSD(•• of 
method 

Not Applicable Not Applicable 

DFTP?'., Not Applicable 
111ning at the 
beginning of 

every 12 hour 
shift for RT211 

and EICP area 
of internal 
standards 
evaluated 

against latest 
continuing 
calibration 

Not Applicable Not Applicable 
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Continuing 
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Table 8.4-2 
Summary of Organic Method Calibrations 

(continued) 

NPDESm RCRA(SW846)1» CLP880l 

1 or more Mid-level Not Applicable 
calibration calibnlion standard 

SWldards analyzed run every 10 
daily. If DOC within samples. If DOI 

± 10 "of wilb.in ± 15" of 
predicted predicted response, 
response, recalibrate 

recalibrate. 

Not Applicable Retention times in Not Applicable 
windows for all 

compounds 

When doubt exists When doubt exists Not Applicable 
in compound in compound 
identification, identification, 
second column second column 
conflnnation conflnnation should 

should be used. . be used. 

Retention time 
windows . 

esublisbed over 72 
hour period by 

injection of each 
compound three 

times 

Minimum of 3 Minimum of 5 5 levels 
levels, lowest near levels, lowest near 

but above MDL but above MDL s 30" RSD141 of 
If % RSD1

'' s % RSD"' for CCCs0 11 

35% can use CCCs111) 

mean RP91 ,s; 30 SPCCs 
RF.? 0.300 

SPCCs011: (0.250 for 
RF., .? 0.300 Bromoform) 

(0.250 for 
bromoform) 

l level every 24 Mid-level every 12 l level every 12 
hours after IUDe hours after mne hours after IUDe 

check standard check standard check standard 

Recoveries l1IUSl RPflofCCCs''11 s 25 " D"' for 
meet limits given s 25" D''> CCCs''11 

in method 
SPCCs'l1l: SPCCs RF~ 

RP91 .? 0.300 0.300 (0.250 for 
(0.250 for Bromoform) 

bromoform) 

Not Applicable N~t Applicable Not Applicable 
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Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

5 levels Method 524.2: 
5 levels plus blank 

s 20.5 % 
RSD1' ) of s 20% RSD141 for 
method all compounds 

Minimum See operation-
RRP'o, and specific SOPs for 

maximumRSD air analysis 
must meet 

method criteria 

Mid-level every Method 524.2: 
12 hours after l level every 8 

mne check hours after mne 
standard check standard 

"D''> must be s 30% RSO1•1 for 
s 25 from all compounds 

initial 
calibration See operation-
Minimum specific SOPs for 

RRP'111 must be air analysis 
met. 

Not Applicable See operation-
specific SOPS for 

air analysis 
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Table 8.4-2 
Summary of Organic Method Calibrations 

(continued) 

NPDES111 RCRA(S~846)01 CLP 88(3) 

BfB!lOI blning at BfB!lOI IIIDing It BFBODI IIIDing at 
the beginning of the beginning of the beginning of 
every 24 hour every 12 hour shift. every 12 hour 

shift. shift. 

SPCCsm>: RF,.. 
or RP"...,~ 

0.300 (0.250 for 
bromoform) 

Not Applicable Minimum of S Not Applicable 
levels, lowest near 
but above MDL. If 

% RSD1• 1 :s; 20, 
linearity assumed 
and average RF 

used. Otherwise, 
plot calibration 

curve. 

Not Applicable Mid-level Not Applicable 
calibration standard 

run every 10 
samples. If not 

within± 15% of 
predicted response . 

~ibrate. 
Retention times in 
windows for all 

continuing 
standards. 

Not Applicable Retention times in Not Applicable 
windows for all 

compounds. 

Not Applicable When doubt exists Not Applicable 
in compound 
identification, 

second column 
confmnation is 
recommended. 
Retention time 

windows 
established over 72 

hour period by 
injection of each 
compound three 

times 

ITAS Operation-Specific QAMP 
Section No.: Tables 
Date Initiated: September I. I 993 
Revision No.: 0 
Date Revised: NIA 
Page 180 of 246 

CLP90°1 OTHER 

BfBllDI blning 11 Method 524.2: 
the beginning of BFB<»1 nming at 
every 12 hour beginning of every 
shift for R'r211 8 hour shift 
and EICP area 

of internal See operation-
standards specific SOPs for 
evaluated air analysis 

against latest 
continuing 
calibration 

Not Applicable Minimum of 3 
levels. lowest near 
but above MDL. 

If % RSD1• 1 s 10. 
linearity assumed 
and average RP" 

used. 

Not Applicable 1 level every 10 
samples 

% D"1 ± 15% 
from irµtial 
calibration 

Not Applicable Not Applicable 

Not Applicable When doubt exists 
in compound 
identification, 

second column 
confumation is 
recommended. 
Retention time 

windows 
established over 

72 hour period by 
injection of each 
compound three 

times 

\ 
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Table 8.4-2 
Summary of Organic Method Calibrations 

(continued) 

National Pollutant Discharge Elimination System 
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Resource Conservation and Recovery Act <Test Methods for Evaluating Solid Waste, ·Physical/Chemical Methods, 3rd 
edition, Final Update I, July 1992 
Contract Laboratory Program 
RSD - Relative Standard Deviation 
% D - Percent Difference 
TCDD - 2,3, 7 ,8-Tetrachlorodibenzo-p-dioxin 
HRGC/LRMS - High Resolution Gas Chromatography/Low Resolution Mass Spectrometry 
HRGC/HRMS - High Resolution Gas Chromatography/High Resolution Mass Spectrometry 
RF - Response Factor 
RRF - Relative Response Factor 
DDT - Dichloro-dipheny 1-trichloro-ethane 
CF - Calibration Factor 
PEM - Performance Evaluation Mixture 
DRO - Diesel Range Organics. DRO corresponds to alkane range of C10 - C24 • 

GRO - Gasoline Range Organics. GRO corresponds to an alkane range of C6 - C10 • 

CRQL - Contract Required Quantitation Limit 
SPCC - System Performance Check Compound 
CCC - Continuing Calibration Compounds 
DFTPP - Decafluorotriphenylphospbine 
BFB - Bromofluorobenzene 
RT - Retention Time 
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Type or Calibration 

Balance Calibration 

Thermometer Calibration 

Micropipettors 

Syringes, Volumetric 
Glassware and Graduated 
Glassware 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

TABLE 8.4-3 
Periodic Equipment Calibrations 

Calibration Requirements 

IT AS Operation-Specific QAMP 
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Date Initiated: September I, I 993 
Revision No .: 0 
Date Revised: NIA 
Page 182 of 246 

Must be serviced and calibrated annually by a manufacturer's 
represenwive 

Calibration must be checked daily before use by analyst with weight(s) 
classified as Class ·s• (or Class •s• traceable) by NIST per operation-
specific SOPs. 

Quanerly calibrations must cycle through the range of weights applicable 
to a balance as described in operation-specific SOPs. 

All Class ·s· weights must be certified _by an outside agency every three 
years. 

Class •s• traceable weights used for daily balance calibration checks must 
be checked against a Class •s• weight monthly. 

Working thermometers must be calibrated against a certified NIST 
thermometer at least annually as described in operation-specific SOPs. 

The NIST thermometer must be re-certified every three years . 

Calibrations are checked gravimetrically as required by the operation-
specific SOP. 

Must be calibrated at the frequency (normally quarterly) required by the 
manufacturer at a minimum. 

All syringes and volumetric glassware are purchased as Class A items . 

Class A items are certified by the manufacturer to be within ± 1 % of the 
measured volume, therefore, calibration of these items by IT AS-
laboratories is not required. 

All analysts are trained in the proper use and maintenance of measuring 
devices to ensure the measurement of standards, reagents and sample 
volumes are within method tolerances. 

\ 
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Analysis 

Acidity 

Alkalinity 

...... .. · 

QC 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Method 
Blank 

TABLE 8.5;.1 
Inorganic Laboratory Quality Control Samples 

CLP'31 

NPDESlll RCRA(SW846)a> (88 and 90) 

Frequency: I per barch of Not Applicable Not Applicable 
s 20 samples 

Criteria: Concenttation 
must be less than the 

reporting limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples 

~: Percent recovery 
must be within laboratory 

control chan limits 

Corrective Action: If not 
within laboratory control 

chan limits, rerun all 
associarcd samples 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Frequency: I per batch of Not Applicable Not Applicable 
20 samples 

~ :S 20 % RPD'" 

Corrective Action: Flag 
data outside of limit. 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: Concentration 
must be less than the 

reporting limit -
CQrrective Action: Rerun 

all samples associarcd 
with unacceptable blank 

IT AS Operation-Specific QAMP 
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OTIIER 

Not Applicable 

Not Applicable 
. 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 
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Analysis 

Alkalinity 
(cominued) 

Ammonia 

QC 
Sample 

Laboratory 
Collll'Ol 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

_Duplicate 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLJJlll 
NPDESII) RCRA(SW846)1Z1 (88 and 90) 

Frequency: 1 per batch of Nol Applicable Not Applicable 
s 20 samples 

~ : Percem recovery 
must be within laboratory 

collll'Ol chart limits 

Corrective Action: If not 
within laboratory control 

chan limits, rerun all 
associated samples 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Frequency: I per batch of Not Applicable Not Applicable 
20 samples . 

~ s 20 % RPO''' 

Corrective Action: Flag 
data outside of limit. 

Frequency: 1 per batch of Not Applicable Nol Applicable 
s 20 samples 

Criteria: Concentration 
less than reponing limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency: 1 per batch of Not Applicable Not Applicable 
20 samples 

Criteria: Must be within 
laboratory control chan 

limits 

Corrective Action: If not 
within laboratory control 

chan limits, rerun all 
associated samples 

IT AS Operation-Specific QAMP 
Section No.: Tables 
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OTHER 

Not Applicable 

. Nol Applicable 

Not Applicable 

Nol Applicable 

Not Applicable 

Not Applicable 



QC 
Analysis Sample 

Ammonia Matrix Spike 
(continued) Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Ammonia Method 
(TKN) Blank 

Laborarory 
Control 
Sample 

Matrix Spike 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Qu.ality Control Samples 

(Continued) 

CLP'31 

NPDESm RCRA(SW846)C2l (88 and 90) 

Frequency: I per baich of Not Applicable Not Applicable 
20 samples 

Criteria: Must be within 
labomory comrol chan 

limits 

Conective Action: Flag 
data outside of limit 

Not Applicable Not Applicable Not Applicable 

Frequency: I per Not Applicable Not Applicable 
analytical batch of s 20 

samples 

~ s 20 % RPO''' 
limit 

Conective Action: Flag 
data outside of limit. 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples 

~: Concentration 
must be less than the 

reporting limit 

C2nective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: Percent recovery 
must be within laborarory 

conttol chart limits 

Comi.tive Action: If not 
within laborarory conttol 

chan limits, rerun all 
associated samples 

Frequency: I per batch of Not Applicable Not Applicable 
20 samples 

~ : Must be within 
QC limits 

Conective Action: Flag 
data outside of limit 

IT AS Operation-Specific QAMP 
Section No. : Tables 
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OTHER 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 
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Analysis 

Ammonia 
(TKN) 

(continued) 

BOD 

QC 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLJ>l31 

NPDESm RCRA(SW846)a1 (88 and 90) 

Not Applicable Not Applicable Not Applicable 

Frequency: 1 per birch of Not Applicable Not Applicable 
20 samples 

Criteria: s 20 % RPD''1 

Corrective Action: Flag 
data outside of limit. 

Frequency: 1 per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria :_ Concentration 
must be less than the 

reporting limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency: 1 per batch of Not Applicable Not Applicable 
S 20 samples 

Criteria: Percent recovery 
must be within laboratory 

control chan limits 

Corrective Action: If not 
within laboratory control 

chan limits, rerun all 
associated samples 

Frequency: I per batch of Not Applicable Not Applicable 
20 samples 

~: Must be within 
QC limits 

Corrective Action: Flag 
data outside of limit 

Not Applicable Not Applicable Not Applicable 

Frequency: I per batch of Not Applicable 
20 samples 

Criteria: s 20 % RPD"1 

Corrective Action: Flag 
data outside of limit. 
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OTHER 

Not Applicable 

Not Applicable 

. Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

\ 
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Analysis 

Bromide 

Cation 
Exchange 
Capacity 

QC 
Sample 

Method 
Blank 

Laboratory 
Conuo1· 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicaie 
Sample 

Duplicaie 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLP'31 

NPDESm RCRA(SW846)121 (88 and 90) 

Frequency: 1 per baleh of Nol Applicable Nol Applicable 
s 20 samples 

~: Conccmntion 
mus1 be less !ban lhe 

reponini limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency: I per baich of Nol Applicable Not Applicable 
s 20 samples 

~ : Percentrecov~ry 
must be within labora10ry 

conttol Chan limits 

Corrective Action: If not 
wilhin laboratory conuol 

chan limiis, rerun all 
associated samples 

Frequency: I per balCh of Not Applicable Nol Applicable 
20 samples (or I per 10 

samples by IC) 

~: Must be within 
QC limilS 

Corrective Action: Flag 
data outside of limit 

Nol Applicable Nol Applicable Not Applicable 

Frequency: I per baleh of Nol Applicable Nol Applicable 
20 samples (or I per 
samples 10 by IC) 

~ s 20 % RPD<•I 

Corrective Action: Flag 
dara outside of limil. 

See ICAP Procedures, this is an exlJ'ICtion method. 
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OTHER 

Frequency: I per baich 
of s 20 samples 

Criieria: Coocentr.ation 
DlUSI be less than lhe 

reporting limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blanlc 

Frequency: I per baich 
. of s 20 samples 

Criieria: Percent 
recovery must be within 
labora10ry conaol chan 

limits 

Corrective Action: If not 
within labora10ry conaol 

cban limiis, rerun all 
associated samples 

Frequency: I per baich 
of 20 samples 

Criieria: Must be within 
QC limits 

Corrective Action: Flag 
data outside of limit 

Not Applicable 

Frequency: I per balCb 
of 20 samples 

Criieria: s 20 % RPI)<41 

Corrective Action: Flag 
data outside of limi1. 
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Analysis 

Chemical 
Oxygen 
Demand 
(COD) 

Chloride 

QC 
Sample 

Method 
Blank 

Laboracory 
Control 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicace 
Sample 

Method 
Blank 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLp0l 
NPDESm RCRA(SW846)121 (88 and 90) 

Frequency: I per batch of Noc Applicable Nol Applicable 
:!a 20 samples 

£mm!: Concemration 
muse be less lhan lhc 

reporting limil 

Corrective Action: Rerun 
all samples associalCd 

with unacccpcable blank 

Frequency: 1 per bacch of Nol Applicable Not Applicable 
s 20 samples 

~: Percenl recovery 
must be within laboracory 

control chan limics 

Com5:tive Action: If not 
within laboratory control 

Chan limilS, rerun all 
associalCd samples 

Frequency: 1 per bacch of Not Applicable Nol Applicable 
20 samples 

Criteria: Must be within 
QC limits 

C!;irrective Action: Flag 
daca outside of limit 

Nol Applicable Not Applicable Nol Applicable 

Frequency: 1 per bacch of Not Applicable Not Applicable 
20 samples 

~ S 20 % RPO'•> 

Com5:rive Action: Flag 
daca outside of limit. 

Frequency: 1 per batch of Frequency: I per batch of Not Applicable 
s 20 samples :!a 20 samples 

£!:ie: Concentration Criteria: Concentration 
must be less than the must be less than the 

reporting limit reporting limit 

Corrective Action; Rerun Corrective Action: Rerun 
all samples associated all samples associalCd 

with unaccepcable blank with unaccepcable blank 
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OTHER 

Not Applicable 

Not Applicable 

Noc Applicable 

Not Applicable 

Not Applicable 

Not Applicable 
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Analysis 

Chloride 
(continued) 

Chlorine, 
Residual 

QC 
Sample 

Laboracory 
Control 
Sample 

· Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Method 
Blank 

Laboracory 
Control 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Qu.ality Control Samples 

(Continued) 

CLP31 

NPDES111 RCRA(SW846)ai (88 and 90) 

Frequency: 1 per barch of Frequency: 1 per barch of Not Applicable 
S 20 samples s 20 samples 

Criteria: Percent recovery ~ : Percent recovery 
must be within laboracory must be within laboracory 

control chan limilS control chan limits 

Corrective Action: If not Corrective Action: If not 
within laboratory control _ within laboratory control 

chan limits, rerun all chan limits, rerun all 
associated samples associated samples 

Frequency: I per batch of Frequency: I per batch of Not Applicable 
20 samples (or I per 10 s 10 samples 

samples by IC) 
~ : Must be within 

Criteria: Must be within QC limilS 
QC limits 

Corrective Action: Aag 
Corrective Action: · Rag data outside of limit 

data outside of limit 

· Not Applicable Not Applicable Not Applicable 

Frequency: I per batch of Frequency: I per batch of Not Applicable 
20 samples (or 1 per 10 s 20 samples 

samples for IC) 
Criteria: :s; 20 % RPD''1 

~ s 20 % RPO''' 
Corrective Action: Aag 

Corrective Action: Aag data outside of limit. 
data outside of limit. 

Frequency: 1 per batc!t of Not Applicable Not Applicable 
:s; 20 samples 

Criteria: Concentration 
must be less than the 

reporting limit 

Co1I5live Action: Rerun 
all samples associated 

with ww:ccptable blank 

Frequency: 1 per barch of Not Applicable Not Applicable 
:s; 20 samples 

~ : Percent recovery 
must be within laboratory 

control cban limits 

Co1I5tive Action: If not 
within laboracory control 

chan limits, rerun all 
associated samples 

IT AS Operation-Specific QAMP 
Section No.: Tables 
Date Initiated: September 1, 1993 
Revision No.: 0 

Date Revised: NIA 
Page 189 of 246 

OTHER 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 
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Analysis 

Chlorine, 
Residual 

(cominued) 

Chromium 
(Hexavalen1) 

er·• 

QC 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLP'31 

NPDESm RCRA(SW846)a> (88 and 90) 

Frequency: 1 per batch of Not Applicable Not Applicable 
:s; 20 samples 

~ : Must be within 
QC limils 

Corrective Action: Flag 
data outside of limit 

Not Applicable Not Applicable Not Applicable 

Frequency : I per batch of Water Not Applicable 
:s; 20 samples 

Criteria: :s; 20 % RPo<•> 

Corrective Action: Flag 
data outside of limit. 

Frequency: I per batch of Frequency: I per batch of Not Applicable 
:s; 20 samples :s; 20 ~les prepped 

Criteria: Concenmnion Criteria: Concentration 
must be less than the less than reporting limit 

reporting limit 
Corrective Action: Rerun 

Corrective Action: Rerun all samples associated 
all samples associated with unacceptable blank 

with Unacceptable blanli: 

Frequency: I per batch of Frequency: I per batch of Not Applicable 
:s; 20 samples :s; 20 samples prepped 

Criteria: Percent recovery ~ : percent recovery 
must be within laboratory of analyte must be within 

control Chan limits labo!'ltory control chan 
limits 

Corrective Action: If not 
within laboratory control Correctiv~ A£!is!n: Rerun 

chart limits, rerun all all samples associated 
associated samples with unacceptable LCS 
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OTHER 

Not Applicable 

Not Applicable 

Nol Applicable 

Frequency: I per batch 
of :s; 20 samples 

prepped 

Criteria: Concentration 
less than reporting limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency: I per batch 
of :s; 20 samples 

Criteria: Percent 
recovery must be within 
laboratory control chan 

limits 

Corrective Action: If not 
within laboratory control 

chart limits, rerun all 
associated samples 

.... , 

~., .. _ .. 
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Analysis 

Chromium 
(Hexavalent) 

Cr .. 
(continued) 

Color 

QC 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

Matrix Spike 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Qu.a.lity Control Samples 

(Continued) 

CLp(ll 
NPDES1" RCRA(SW846)121 (88 and 90) 

Frequency: I per bau:h of Frequency: I per Not Applicable 
20 samples analytical balCh of 20 

samples 
Criteria: Must be within 

laboratory-eSlablished QC ~:Advisory limits 
limits arc 75 % • 125 % recovery 

Corrective Action: Flag Corrective Action: 
data outside of limit Reanalyze if sample 

remaining . If not, flag 
data associated with 

unacceptable matrix spike 
sample 

Not Applicable Not Applicable Not Applicable 

Frequency: I per batch of Frequency: I per Not Applicable 
20 samples analytical batch of 20 

samples 
~ s 20 % RPO'') 

~s20%RPD"' 
Corrective Action: Flag limit 

data outside of limit. 
Correc.tive Action: 

Reanalyze if sample 
remaining. If not, flag 
data outside of limit. 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: Concentration 
must be less than the 

reporting limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples 

~: Percent recovery 
must be within laboratory 

control chan limits 

Corrective Action: If not 
within laboratory control 

chan limits, rerun all 
associated samples 

Not Applicable Not Applicable Not Applicable 

IT AS Operation-Specific QAMP 
Section No.: Tables 
Date ,Initiated: September I. 1993 
Revision No.: 0 
Date Revised: NIA 
Page 191 of 246 

OTHER 

Frequency: I per batch 
of 20 samples 

Criteria: Must be within 
laboratory-established 

QC limits 

Corrective Action: Flag 
data outside of limit 

Not Applicable 

Frequency: I per 
analytical batch of 20 

samples 

Criteria: s 20 %RPO<•> 
limit 

Corrective Action: 
Reanalyze if sample 

remaining. If not, flag 
data outside of limit. 

Not Applicable 

Not Applicable 

Not Applicable 
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Analysis 

Color 
(continued) 

Conductivity 

QC 
Sample 

Mattix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

Mattix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLP'3> 
NPDESm RCRA(SW846)a> (88 and 90) 

Not Applicable Not Applicable Not Applicable 

Frequency: I per batch of Not Applicable Not Applicable 
20 samples 

Criteria : s 20 % RPD'" 

Corrective Action : Flag 
data outside of limit. 

Freguencv : I per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: Concentntion 
must be less than the 

reporting limit 

Corrective oction: Rerun 
all samples associated 

with unacceptable blank 

Frequency : I per batch of Not Applicable Not Applicable 
s 20 samples 

~ : Percent recovery 
must be within laboratory 

conrrol chan limits 

Corrective Action: If not 
within laboratory control 

chan limits. rerun all 
associated samples 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Frequency : I per barch of Not Applicable Not Applicable 
20 samples 

Criteria: s 20 % RPD"' 

Corrective Action: Flag 
data outside of limit. 
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OTHER 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 
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Analysis 

Cyanide 
(Amenable) 

QC 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLP'31 

NPDESIII RCRA(SW846)121 (88 and 90) 

Frequency: I per batch of Frequency: I per batch of Not Applicable 
s 20 samples S 20 samples 

Criteria: Concemration Criteria: Concemration 
must be less than the less than reporting limit 

reporting limit 
Corrective Action: Rerun 

Corrective Action: Rerun all samples associated 
all samples associated with unacceptable blank 

with unacceptable blank 

Frequency: I per batch of Frequency: I per batch of Not Applicable 
s 20 samples s 20 samples 

Criteria: Pen:ent recovery Criteria: pen:ent recovery 
must be within laboratory of analyte must be within 

control chan limits ± 20 % 

Corrective Action: If not Corrective Action: Rerun 
within laboratory control all samples associated 

chan limits, rerun all widi unacceprable LCS 
associated samples 

Frequency: I per batch of Frequency: I per Nol Applicable 
20 samples analytical batch of 20 

samples 
Criteria: Must be within 

QC limits Criteria:Advisory limits 
are 75% - 125% recovery 

Corrective Action: Flaa 
dara outside of limit Corrective Action: 

Reanalyze if sample 
remaining. If not, flag 
daia associared with 

unacceprable matrix spike 
sample , 

Not Applicable Frequency: I per Not Applicable 
analytical batch of 20 

samples 

Criteria:Advisory limi!S 
are 75% - 125% recovery 

Corrective Action: 
Reanalyze if sample 

remaining. If not. flag 
dara associated with 

unacceprable matrix spike 
sample 

IT AS Operation-Specific QAMP 
Section No.: Tables 
Date Initiated: September I. 1993 
Revision No.: 0 
Date Revised: NIA 
Page 193 of 246 

OTHER 

Not Applicable 

Not Applicable 

Not Applicable 

Nol Applicable 
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Analysis 

Cyanide 
(Amenable) 
( continued) 

Cyanide 
(Free) 

QC 
Sample 

Duplicate 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLP'31 

NPDES111 RCRA(SW846)121 (88 and 90) 

Frequency: 1 per batch of Not Applicable Not Applicable 
20 samples 

Criteria: :s; 20 " RPI)(•> 

C2rrective Action: Flag 
data outside of limit. 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 
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OTHER 

Not Applicable 

Frequency: I per batch 
of s 20 samples 

prepped 

• ~ : Concentration 
less than reporting limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency: 1 per batch 
of s 20 samples 

prepped 

£!:iW:i!: percent 
recovery of analyte must 

be within ± 20 % 

Corrective Action: Rerun 
all samples associated 
with umccepcable LCS 

Frequency: 1 per 
analytical batch of 20 

samples 

~: Limits are 75% 
- 125% recovery 

Corrective 6ction: 
Reanalyze if sample 

remaining. If not. flag 
data associated with 
unaccepcable nwrix 

spike sample 

Not Applicable 

\ 
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Analysis 

Cyanide 
(Free) 

(continued) 

Cyanide 
(Total) 

QC 
Sample 

Duplicate 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

.. 
Matrix Spike 

Sample 

TABLE 8.5-1 
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Inorganic Laboratory Quality Control Samples 
(Continued) 

CLP'31 

NPDESm RCRA(SW846)m (88 and 90) OTHER 

Not Applicable Not Applicable Nor Applicable Frequency : 1 per 
analytical batch of 20 

samples 

Criteria: Limits are ~ 
---io % RPI)<'' 

Corrective Action: 
Reanalyze if sample 

remaining . If not, flag 
d2ta associated with 

unacceptable duplicate 
sample 

Frequency: I per batch of Frequency : I per batch of Frequency: 1 per Not Applicable 

S 20 samples s 20 samples batch of s 20 
samples 

~: Concentration ~ : Concentration 
must be less than the less than reporting limit Criteria: 

reporting limit Concentration less 
Corrective Action: Rerun tlwi reporting limit 

Corrective Action: Rerun all samples associated 
all samples associated with unacceptable blank Corrective Action: 

with unacceptable blank Rerun all samples 
associated with 

unacceptable blank 

Frequency : I per batch of Frequency: I per batch of Frequency: I per · Not Applicable 

s 20 samples s 20 samples batch of s 20 
samples 

Criteria: Percent. recovery Criteria: % recovery must 
must be within laboratory be within ± 20% Cri!e!i!: percent 

control chart limits recovery of analyte 
Corrective Action: Rerun must be within 

Corrective Action: If not all samples associated 80% - 120% 
within laboratory control with unacceptable LCS 

chart limits, rerun all Corrective Action: 
associated samples Rerun all samples 

associated with 
unaccepuble LCS 

Frequency: I per batch of Frequency: I per Frequency: I per Not Applicable 

20 samples analytical batch of 20 analytical batch of s 
samples 20 samples 

Criteria: Must be within 
QC limits Criteria:Advisory limit is Criteria:Advisory 

75 " - 1 ~ " recovery limits are 75 % -
Corrective Action: Flag 1 ~ % recovery 

data outside of limit Correcgve Action: Flag 
daia associated with Corrective Action: 

unacceptable matrix spike Flag data associated 
sample d2ta. Post digestion 

spike if sample result 
:z: 4 rimes the spike 

level. 
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Analysis 

Cyanide 
(Total) 

(continued) 

Flashpoint 
(lgnitability) 

QC 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Method 
Blank 

Laboratory 
Conaol . 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

TABLE 8.5-1 
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Inorganic Laboratory Quality Control Samples 
(Continued) 

CLP'31 

NPDES111 RCRA(SW846)CI (88 and 90) OTHER 

Not Applicable Fmnaency: I per Not Applicable Not Applicable 
analytical bau:h of s 20 

samples 

Criteria: Limit is 75" • 
125 " recovery 

Corrective Action: Flag 
data associated with 

unacceptable matrix spike 
sample 

Frequency: 1 per batch of Not Applicable Frequency: I per Not Applicable 
20 samples analytical batch of s 

20 samples 
~S20%RPD'" 

£ci!£!i!: Advisory 
Corrective Action: Flag limits are s 20% 

data outside of limit. RPI)<•I 

Corrective Action: 
Flag data associated 
with unacceptable 
duplicate sample 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Frequency: 1 per batch of Not Applicable Not Applicable 
S20 samples 

£ci!£!i!: RPo<•1 must be 
s 20" 

Corrective As;tion: Flag 
data associated with 

unaccepcable duplicate 
sample 

\ 
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Analysis 

Ruoride 

Hardness 

QC 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

Mattix Spike 
Sample 

Maw Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Method 
Blank 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLP'31 

NPDESm RCRA(SW846)(Z) (88 and 90) 

Frequency: I per bau:b of Not Applicable Not Applicable 
s 20 samples 

~ : Concenttation 
must be less than the 

reporting limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: Percen1 recovery 
must be within laboratory 

control cban limits 

Corrective Action: If 001 
within laboratory control 

cban limits, rerun all 
associated samples 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples (or I per 

10 samples by IC) 

Criteria: Must be within 
QC limits 

Corrective Action: Rag 
data outside of limil 

Nor Applicable Not Applicable Not Applicable 

Frequency: 1 per batch of Not Applicable Not Applicable 
s 20 samples (or 1 per 

10 samples by IC) 

Criteria: s 20 " RPI)C'l 

Correctiv~ Action: Rag 
data outside of limit. 

Frequency: 1 per batch of Not Applicable Nor Applicable 
s 20 samples 

~: Concentration 
must be less than the 

reporting limit 

Corrective Action: Rerun 
all samples associarcd 

with unacceptable blank 
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Not Applicable 

Not Applicable 

Nol Applicable 

Not Applicable 

Nol Applicable 

Not Applicable 



QC 
Analysis Sample 

Hardness Laboratory 
(continued) Control 

Sample 

Matrix Spike 
Sample 

I . 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Iodide Method 
Blank 

Laboratory 
Control 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLJICl) 
NPDESm RCRA(SW846)121 (88 and 90) 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples 

~: Percent recovery 
must be within laboratory 

control cban limits 

Corrective Action: If not 
within laboratory control 

chan limits, rerun all 
associated samples 

Frequency: I per batch of Not Applicable Not Applicable 
20 samples 

Criteria: Must be within 
QC limits 

Corrective Action: Flag 
data outside of limit 

Not Applicable Not Applicable . Not Applicable 

Frequency: I per batch of Not Applicable Not Applicable 
20 samples 

~ s 20 '1c RPD'., 

Corrective Action: Aag 
data ourside of limit. 

Frequency : 1 per batch of Not Applicable Not Applicable 
20 samples 

Criteria: Concentration 
must be less than the 

reponing limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: Percent recovery 
must be within laboratory 

control cban limits 

Corrective Action: If not 
within laboratory control 

cban limits, rerun all 
associated samples 
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Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 
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Analysis 

Iodide 
(contiDJcd) 

Methylene 
Blue Active 
Substances 
(MBAS) 

QC 
Sample 

Malrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

Malrix Spike 
Sample 

Malrix Spike 
Duplicate 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLP'3> 
NPDESm RCRA(SW846)C2> (88 and 90) 

Frequency: 1 per ba!Cb of Not Applicable Not Applicable 
20 samples 

~: Must be within 
QClimia 

Con-ective Action: Flag 
data outside of limit 

Not Applicable Not Applicable Not Applicable 

Frequency: 1 per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: s 20 % RPD1'
1 

Con-ective Action: Flag 
data outside of limit. 

Frequency: 1 per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: Concentration 
must be less than the 

reporting limit 

C2mslive Action: ReNII 
all samples associated 

with unacceptable blank 

Frequency: 1 per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: Percent recovery 
must be within laboratory 

control chan limia 

C2rrective Action: If not 
within laboratory conttol 

chart limia, reran all 
associaled samples 

Frequency: 1 per batch of Not Applicable Not Applicable 
20 samples 

Criteria: Must be within 
QClimia 

Con-ective Action: Flag 
data outside of limit 

Not Applicable Not Applicable Not Applicable 
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OTIIER 

Not Applicable 

Not Applicable 

-
Not Applicable 

F reguency: 1 per batch 
of s 20 samples 

Criteria: Concentration 
must be less than the 

reporting limit 

Corrective A£tion: Reran 
all samples associated 

with unacceptable blank 

Frequency: I per batch 
of s 20 samples 

£Ii!£!:i!: Perccm 
recovery must be within 
laboratory control chart 

limits 

Corrective Action: If not 
within laboratory eonttol 

chart limia, reran all 
associated samples 

Frequency: 1 per ba!Cb 
of 20 samples 

Criteria: Must be within 
QClimia 

Con-ective Action: Flag 
data outside of limit 

Not Applicable 
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Analysis 

Methylene 
Blue Active 
Submnc:es 
(MBAS) 

( continued) 

Nitrogen, 
Nitrate-
Niuitt: 

QC 
Sample 

Duplicate 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

Matrix Spike 
Sample 

MauixSpi.ke 
Duplicate 
Sample 

Duplicate 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLP'31 

NPDESm RCRA(SW846)111 (88 and 90) 

Frequency: l per batch of Not Applicable Not Applicable 
20 samples 

~s20"~, 

Corrective Action: Flag 
dall outside of limit. 

Frequency: l per balCh of N iD'lte only: Not Applicable 
20 samples Frequency: l per batch of 

20 samples 
Criteria: Concentration 
must be less than the Criteria: Concentration 

reporting limit must be less than the 
reporting limit 

Corrective Action: Rerun 
all samples associated C2rrective Action: Rerun 

with unaccepiable blank all samples associated 
with unaccep11ble blank 

Frequency: l per batch of Frequency: l per batch of Not Applicable 
20 samples 20 samples 

£!:i!£!:i!: Percent recovery £!:i!£!:i!: Percent recovery 
must be within laboratory must be within laboratory 

control chart limits control chart limits 

Corrective Action: If not Corrective Action: If not 
within laboratory control within laboratory control 

chan limits, rerun all chart limits. rerun all 
associated samples associated samples 

Frequency: l per barch of Not Applicable Not Applicable 
20 samples (or l per 10 

samples for IC) 

Criteria: Must be within 
QC limits 

Corrective Action: Flag 
da11 outside of limit 

Not Applicable Not Applicable Not Applicable 

Frequency: l per balCh of Not Applicable Not Applicable 
20 samples (or l per 10 

samples for IC) 

~ s 20 % RP01' 1 

Corrective Action: Flag 
data outside of limit. 
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OTHER 

Frequency: l per batch 
of 20 samples 

Criteria: s 20 " RP01
'
1 

Corrective Action: Flag 
daia outside of limit. 

Not Applicable 

-

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

j 
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Analysis 

Odor 

Oil and 
Grease 

QC 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Method 
Blank 

l.aboralDry 
Control 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLP'-31 

NPDESm RCRA(SW846)aJ (88 and 90) 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples 

~ : Concemration 
must be less than the 

reporting limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Not Applicable Noi Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: s 20 % RPD'" 

. Corrective Action: Rag 
data outside of limit. 

Frequency: I per batch of Frequency: I per batch of Not Applicable 
S 20 samples s 20 samples 

Criteria: Concentration Criteria: Concenttation 
must be less than the less than reporting limit 

reporting limit 
Corrective Action: Rerun 

Corrective Actibn: Rerun all samples associaled 
all samples associaled with ·unacceptable blank 

with unacceptable blank 

Frequency: I per batch of Frequency: I per batch of Not Applicable 
S 20 samples s 20 samples 

~: Percent recovery Criteria: percent recovery 
must be within laboratory of analyte must be within 

comrol chart limits ± 20" 

Corrective Action: If not Corrective Action: Rerun 
within laboralDry control all samples associaled 

chart limits, rerun all with unacceptable LCS 
associaled samples 
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Not Applicable 

Not Applicable 
-

Not Applicable 

Not Applicable 

Not Applicable 

Frequency: I per batch 
of s 20 samples 

Criteria: Concentration 
less than reporting limit 

Corrective Action: Rerun 
all samples associaled 

with unaccepcable blank 

Frequency: I per batch 
of S 20 samples 

~: percent 
recovery of anaJyte must 

be between 
80- 120 % 

Corrective Action: Rerun 
all samples associaled 
with unacceptable LCS 
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Analysis 

Oil and 
Grease 

( continued) 

pH 

QC 
Sample 

Mattix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

(Requires 
that !WO 

samples be 
sent by 
client) 

Method 
Blank 

Laboratory 
Control 
Sample 

Matrix Spike 
Sample 

Mattix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

TABLE 8.5-1 
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Inorganic Laboracory Quality Control Samples 
( Continued) 

CLJ>lll 
NPDESm RCRA(SW846)Cl (88 and 90) OTHER 

Frequency: l per batch of Not Applicable Not Applicable Frequency: l per batch 
20 samples of 20 samples 

~: Must be within Criteria: Limits are 
QC limits 75" - 125" recovery 

Corrective Action: Flag Corrective Action: 
data outside of limit Reanalyze if sample 

remaining. If not, flag 
data associated with 
unacceptable matrix 

spike sample 

Not Applicable Not Applicable Not Applicable Not Applicable 

Frequency: I per batch of Frequency: l per Not Applicable Frequency: l per 
20 samples analytical batch of s 20 analytical batch of 20 

samples samples 
Criteria: s 20 % RPD"1 

Criteria: Advisory limits Criteria: Advisory limits 
Corrective Action: Flag are s 20 % RPO(•> are s 20% RPD(" 

data outside of limit. 
Corrective Action: Flag Corrective Action: Flag 

data assoc:iated with data associated with 
unacceptable duplicate unacceptable duplicate 

sample sample 

Not Applicable Not Applicable . Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable "Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Frequency: l per Frequency: 1 per Frequency: l per Not Applicable 
analytical batch of s 20 analytical batch of s 20 analytical batch of s 

samples samples 20 samples 

Criteria: s 20 % RPO(•> ~ : Advisory limits Criteria: Advisory 
limit are s 20 % RPO(•> limits are S 20 % 

RPO''' 
Corrective Action: Flag Corrective Action: Flag 

daca outside of limit. data associated with Corrective Action: 
unacceptable duplicate Flag daca associated 

sample with unacceptable 
duplicate sample 

.--..... 

\ 

_, i 
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Analysis 

Phenolics 

QC 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

• (Continued) 

CLP'31 

NPDES(II RCRA(SW846)Cl (88 and 90) 

Frequency: I per batch of Frequency: I per batch of Nor Applicable 
S 20 samples s 20 samples 

~ : Concentration Criu:ria: Concentration 
must be less !ban the less than reporting limit 

reporting limit 
Corrective Action: Rerun 

Corrective Action: Rerun all samples associated 
all samples associated with unacceptable blank 

with unacceptable blank 

Frequency: I per batch of Frequency: I per batch of Not Applicable-
s 20 samples s 20 samples 

£!:ie: Percenrrecovery £!:ie: percent recovery 
musr be within laboratory of analyte must be within 

control chan limits ± 20 % 

Corrective Action: If not Corrective Action: Rerun 
within laboratory control all samples associated 

chart limits, rerun all with unaccepiable LCS 
associated samples 

Frequency: 1 per batch of Frequency: I per Nor Applicable 
20 samples analytical barch of 20 

samples 
Criteria: Must be within 

QC limits £!:ie:Advisory limits 
are 75 % - 125 % recovery 

Corrective Action: Flag 
daia outside of limit Corrective Action: 

Reanalyze if sample 
remaining . If nor, flag 
data associated with 

unaccepiable matrix spike 
sample 

Not Applicable Frequency: 1 per batch of Not Applicable 
20 samples 

£!:iW:i!: Limits are 
75% - 125% recovery 

Corrective Action: 
Reanalyze if sample 

remainin&- If not, flag 
daia associated with 

unaccepiable matrix spike 
sample 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: s 20 % RPD<41 

Corrective: Action: Flag 
daia outside of limit. 
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Nor Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 
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Analysis 

Phosphorus 
(Tow and 

Onbo-
pbosphatc) 

QC 
Sample 

Method 
Blank 

Laboratory 
Conuol 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 
• 

CLPo1 

NPDESm RCRA(SW846)01 (88 and 90) 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: Concentration 
must be less than the 

reporting limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blanlc 

Frequency: I per batch of Not Applicable Not Applicable 
s; 20 samples 

Criteria: Percent recovery 
must be within laboratory 

control chan limits 

Corrective Action: If not 
within laboratory control 

chan limits, rerun all 
associated samples 

Frequency : I per batch of Not Applicable Not Applicable 
20 samples (or I per 10 

samples for IC) 

Criteria: Must be within 
QC limits 

Corrective Action: Aag 
data outside of limit 

Not Applicable Not_ Applicable Not Applicable 

Frequency : I per batch of _Not Applicable Not Applicable 
20 samples (or I per 10 

samples for IC onho-
phosphatc detcrmination 

only) 

~ s 20 % RPD1• 1 

Corrective Action: Flag 
data outside of limit. 
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Not Applicable 

Not Applicable 

Not Applicable 

Not_ Applicable 

Not Applicable 
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Analysis 

Silica 

Solids 

QC 
Sample 

Method 
Blank 

Laboratory 
Conttol 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Method 
Blank 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CL.P'-31 

NPDESlll RCRA(SW846)a1 (88 and 90) 

Frequency: 1 per baleb of Not Applicable Not Applicable 
s 20 samples 

Criteria: Coocenttation 
must be less lhan the 

reporting limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency: I per bau:h of Not Applicable Not Applicable 
s 20 samples 

~: Percent recovery 
must be within laboratory 

conaol than limits 

Corrective Action: If not 
within laboratory conttol 

chan limits. rerun all 
associated samples 

Frequency: 1 per baleb of Nol Applicable Not Applicable 
20 samples 

Criteria: Must be within 
QC limits 

Corrective Action: Flag 
data outside of limit 

Not Applicable Not Applicable Not Applicable 

Frequency: 1 per bau:h of Not Applicable Not Applicable 
20 samples 

~ s 20 ~ RP0<•1 

C2rrective Action: Flag 
data outside of limit. 

Frequency: 1 per baleb of Not Applicable Not Applicable 
s 20 samples 

Cri!Cria: Concenrration 
must be less lhan the 

reporting limit 

Comstive Action: Rerun 
all samples associated 

with unacceptable blank 
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Frequency: 1 per· bau:h 
of s 20 samples 

Criteria: Concenrration 
must be less lhan the 

reporting limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency : I per bau:h 

. of s 20 samples 

Criteria: Pen:~nt 
recovery must be within 
laboratory conttol chart 

limits 

Corrective Action: If not 
within laboratory conttol 

chart limits, rerun all 
associated samples 

Frequency : 1 per bau:h 
of 20 samples 

Criteria: Must be within 
QC limits 

Corrective Action: Flag 
data outside of limit 

Not Applicable 

Frequency: 1 per bau:h 
of 20 samples 

Criteria: s 20 ~ RPo<•• 

Corrective Action: Flag 
data outside of limit. 

Not Applicable 
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Analysis 

Solids 
(continued) 

Sulfate 

QC 
Sample 

Laboratory 
Control 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLPol 
NPDES'11 RCRA(SW846)cz> (88 and 90) 

Frequency: 1 per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: Pcl'CCDl recovery 
must be within laboratory 

control chan limits 

Corrective Action: If not 
within laboratory control 

chan limits, rerun all 
associated samples 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Frequency: I per batch of Not Applicable Not Applicable 
20 samples 

~ s 20 % RPO'•' 

Corrective Action: 
Reanalyze if sample 

remaining. If not, flag 
data outside of limit. 

Frequency: 1 per batch of Frequency: 1 per batch of Not Applicable 
s 20 samples s 20 samples 

~ : Concentration .!d:ite!i!: Concentration 
must be less than the less than rcponing limit 

rcponing limit 
Corrective Action: Rerun 

Corrective Action: Rerun all samples associated 
all samples associated with_ unacceptable blank 

with unacceptable blank 

Frequency: 1 per batch of Frequency: 1 per batch of Not Applicable 
s 20 samples s 20 samples 

Criteria: Percent recovery Criteria: Percent recovery 
must be within laboratory must be within laboratory 

control chan limits control chin limits 

Corrective· Action: If not Corrective Action: Rerun 
within laboratory control all samples associated 

chan limits, rerun all with unacceptable LCS 
associated samples (ICV) 
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Not Applicable 

. Not Applicable 

Not Applicable 

Not Applicable 

Frequency: I per batch 
of s 20 samples 

~ : Concentration 
must be less than the 

reponing limit 

Corrective Action: Rerun 
all samples associated 

with umcceptable blank 

Frequency: 1 per batch 
of s 20 samples 

Criteria: Percent 
recovery must be within 
laboratory control chin 

limits 

Corrective Action: Rerun 
all samples associated 
with unacceptable LCS 

(ICV) 
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Analysis 

Sulfate 
(continued) 

Sulfide 

QC 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

. 
Method 
Blank 

Labo11l1Dry 
Control 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLP'°1 

NPDESm RCRA(SW846)a, (88 and 90) 

Frequency: 1 per bau:11 of Frequency: 1 per bau:b of Not Applicable 
s 20 samples (or 1 per 20 samples 

10 samples by IC) 
Crileria: Limits are 

Criteria: Must be within 75" - 125" recovery 
QC limits 

Corrective Action: 
Corrective Action: Flag Reanalyze if sample 

data outside of limit remaining. If not, flag 
data associated with 

unacceptable matrix spike 
sample 

Not Applicable Not Applicable Not Applicable 

Frequency: 1 per bau:h of Frequency: I per Not Applicable 
s 20 samples (or I per analytical batch of 20 

10 samples by IC samples 

~ s 20 " RPD1
'

1 ~ s 20 "RPD1
•

1 

limit 
Corrective Action: Flag 

data outside of limit. Corrective Action: 
Reanalyze if sample 

remaining. If not, flag 
data outside of limit. 

Frequency : 1 per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: Concentration 
must be less than the 

reporting limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency: 1 per bau:h of Not Applicable Not Applicable 
s 20 samples 

Criteria: Peteent recovery 
musi be within laboratory 

control cban limits 

Corrective Action: If not 
within laboratory control 

cban limits, rerun all 
associated samples 
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OTHER 

Frequency: 1 per bau:h 
of 20 samples 

~ : Limits are 
75" - 125" recovery 

Corrective Action: 
Reanalyze if sample 

remaining . If not, flag 
data associated with 
unacceptable matrix 

spike sample 

Not Applicable 

Frequency: I per 
analytical batch of 20 

samples 

Criteria: s 20 "RPD1' 1 

limit 

Corrective Action: 
Reanalyze if sample 

remaining. If not, flag 
data outside of limit . 

Not Applicable 

Not Applicable 
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Analysis 

Sulfide 
( com:inued) 

Sulfite 

QC 
Sample 

Mattix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLP'3> 
NPDESIU RCRA(SW846)121 (88 and 90) 

Frequency: 1 per batch of Not Applicable Not Applicable 
20 samples 

Criteria: Must be within 
QC limits 

Comctive Action: Flag 
data outside of limit 

Not Applicable Not Applicable Not Applicable 

Frequency: 1 per batch of _Not Applicable Not Applicable 
20 samples 

~ s 20 ,i; RPD"1 

CorTCCtive Action: Flag 
data outside of limit. 

Frequency: 1 per batch of Not Applicable Not Applicable 
s 20 samples 

~ : Concentration 
must be less than the 

reporting limit 

Comctive Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency: 1 per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: Percent recovery 
must be within laboratory 

control chin limits 

CorTCCtive Action: If not 
within laboratory comrol 

chin limits, rerun all 
1SSOCiated samples 

Frequency: 1 per batch of Not Applicable Not Applicable 
20 samples 

~ : Must be within 
QC limits 

Comctive Action: Flag 
data outside of limit 

Not Applicable Not Applicable Not Applicable 
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OTHER 

Not Applicable 

Not Applicable 

. 
Not Applicable 

Not Applicable 

• 

Not Applicable 

Not Applicable 

Not Applicable 
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Analysis 

Sulfuc 
(continued) 

Total 
Organic 
Carbon 
(TOC) 

QC 
Sample 

Duplicate 
Sample 

Method 
Blanlc 

Laboratory 
Control 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLP'31 

NPDESm RCRA(SW846)C1l (88 and 90) 

Frequency: 1 per batch of Not Applicable Not Applicable 
20 samples 

Criteriai :s; 20 " RPI)l•l 

s;;orrective Action: Flag 
daia outside of limit. 

Frequency: I per barcb of Frequency: I per barch of Nol Applicable 
s 20 samples s 20 samples 

~ : Concentration ~: Concentration 
must be less than the less than reporting limit 

reporting limit 
Corrective Action: Rerun 

Corrective Action: Rerun all samples associated 
all samples associated with WIICCCplable blank 

with unacceptable blank 

Frequency: I per barcb of Frequency: I per bateb of Nol Applicable 
:s; 20 samples :s; 20 samples 

Criteria: Percent recovery ~: percent recovery 
muSl be within laboratory muse be within ± 20 % 

control chan limits 
Corrective Action: Rerun 

Corrective Action: If not all samples associated 
within laboratory control with unacceptable LCS 

chan limits, rerun all 
associated samples 

Frequency: I per barch of Frequency: 1 per barch of Not Applicable 
20 samples 20 samples 

~ : Must be within ~; LimilS are 
QC limits 75% - 125% recovery 

C2rrective Action: Flag Corrective Action: 
data outside of limit Reanalyze if sample 

remaining. If DOI. flag 
data associated with 

UIIICCCptlble matrix spike 
sample 

Not Applicable Not Applicable Not Applicable 

IT AS Operation-Specific QAMP 
Section No.: Tables 
Date Initiated: September I. I 993 
Revision No.: 0 
Date Revised: N/A 
Page 209 of 246 

OTHER 

Not Applicable 

Frequency : I per barch 
of s 20 samples 

~ : Concentration 
less than reporting limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency : I per barcb 
of 20 samples 

Criteria: Must be within 
laboratory control chart 

limits 

Corrective Action: If not 
within laboratory control 

chan limits, rerun all 
associated samples 

Frequency : I per barch 
of 20 samples 

~ : Must be within 
laboratory control chan 

limits 

Corrective Action: Flag 
data outside of limit 

Not Applicable 
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Analysis 

Total 
Organic 
Carbon 
(TOC) 

(continued) 

Total 
Organic 
Halides 
(TOX) 

QC 
Sample 

Duplicate 
Sample: 

Method 
Blank 

Laboratory 
Control 
Sample 

Matrix Spike 
Sample 

Matrix Spike 
Duplicate 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLJ>Ol 
NPDES(ll RCRA(SW846)12> (88 and 90) 

Frequency: 1 per batch of Frequency: l per Not Applicable 
20 samples analytical batch of 20 

samples 
~ s 20 % RPO''1 

~ s 20 %RP0''1 

Corrective: Action: Aag limit 
data outside: of limit. 

Corrective Action: 
Reanalyze if sample 

remaining . If not. flag 
data outside of limit. 

Frequency: l per batch of Frequency : I per batch of Not Applicable 
s 20 samples s 20 samples 

Criteria : Concentration Criteria: Concentration . 
less than reporting limit less than reporting limit 

Corrective Action: Rerun Corrective Action: Rerun 
all samples associated all samples associated 

with unacceptable blank with unacceptable blank 

Frequency: I per batch of Frequency : 1 per batch of Not Applicable 
s 20 samples prepped s 20 samples prepped 

Criteria: percent recovery Criteria: percent recovery 
of analyte must be within of analyte must be within 

± 20% ± 20% 

Corrective Action: Rerun Corrective Action: Rerun 
all samples associated all samples associated 
with unacceptable LCS with unacceptable: LCS 

Frequency: 1 per batch of Frequency: 1 per batch of Not Applicable 
20 samples 20 samples 

Criteria: Limits are Criteria: Limits are 
7.S % - 12.5 % recovery 7.S~ - 12.S,C recovery 

Corrective Action: Corrective Action: 
Reanalyze if sample Reanalyze if sample 

remaining. If not, flag remaining . If not, flag 
data associated with data associated with 

unacceptable matrix spike unacceptable: matrix spike 
sample sample 

Not Applicable: Not Applicable: Not Applicable: 
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OTIIER 

Frequency: l per 
analytical batch of S 20 

samples 

Criteria: s 20 % RPO''1 

limit 

Corrective Action: Aag 
data outside of limit. 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable: 
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Analysis 

Tocal 
Organic 
Halides 
(TOX) 

(continued) 

Turbidity 

QC 
Sample 

Duplicate 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

Matrix Spike 
Sample 

Mattix Spike 
Duplicate 
Sample 

Duplicate 
Sample 

TABLE 8.5-1 
Inorganic Laboratory Quality Control Samples 

(Continued) 

CLP'31 

NPDES111 RCRA(SW846)111 (88 and 90) 

Frequency: I per Frequency: l per Not Applicable 
analytical batch of 20 analytical batch of 20 

samples samples 

~ s 20 %RP0<•1 Criteria; s 20 %RP0<•1 

limit limit 

Corrective Action: Corrective Action: 
Reanalyze if sample Reanalyze if sample 

remaining. If not, flag remaining. If not, flag 
data outside of limit. data outside of limit. 

Frequency: 1 per batch of Not Applicable Not Applicable 
s 20 samples 

Criteria: Concentration 
IINSt be less than the 

reporting limit 

Corrective Action: Rerun 
all samples associated 

with unacceptable blank 

Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples 

£!i!£!i!: Pen:ent recovery 
must be within laboratory 

control chan limits 

Corrective Action: If not 
within laboratory control 

chan limits, rerun all 
associated samples 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Frequency: I per bar.ch of Not Applicable Not Applicable 
20 samples 

~ s 20 % RPo<'1 

Corrective Action: Rag 
data outside of limit. 
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Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 



-o-,. 
~ ­
c:, 

,;. 
C'-,.,J 
a:,, 
('-..,J 

F?: --1'"" 
~ 

Analysis 

GFAAand 
FlameAA 

Metals, 
Mercury by 

CVAA 

QC 
Sample 

Medlod 
Blank 

Laboratory 
Control 
Sample 

Maa-ix Spike 
Sample 
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Inorganic Laboratory Quality Control Samples 
(Continued) 

CLP'°1 

NPDES111 RCRA(SW846)CZl (88 and 90) OTIIER 

Frequency: I per batch of Freguencv: 1 per batch of frequency: 1 per Not Applicable 
s 20 samples s 20 samples balc.b of s 20 

samples 
Cri,eria: CoDCCIIIJ'ltion £Iim: CoDCCIIIJ'ltion 

less tban reporting limit less tban reporting limit Criteria: 
Concemration 

Corrective Acti2n: Renin Corrective Action: Rerun s CRDL'61• If not, 
all samples associated all samples associated all samples between 

with unacceptable blank with unacceptable blank the CRDL and 10 X 
the blank values 

must be redigesled. 
See CLP method for 

details . . 

Corrective Action: . . 
Renin all samples 
associated with 

unacceptable blank 

Frequency: 1 per batch of Frequency: 1 per batch of Frequency: 1 per Not Applicable 
S20 samples S20 samples batch of S20 

samples 
~ : percent recovery Criteria: percent recovery 
of analyte must be within of analyte must be within Criteria: percent 

± 20 % ± 20 % recovery of analyte 
must be between 80-

Corrective Action: Rerun Corrective Action: Rerun 120% (or supplier's 
all samples associated all samples associated established range for 
with unacceptable LCS with unacceptable LCS solid) 

Corrective Action: 
Rerun all samples 

associated with 
unacceptable LCS 

Frequency: 1 per batch of Frequency: 1 per batch of Frequency: 1 per Not Applicable 
20 samples 20 samples batch of S20 

samples 
Criteria: Limits for £tiW:i!: Limits for 

percent recovery are percent recovery are Criteria: Limits for 
75 - 125" 75 • 125% percent recovery are 

75 - 125" unless 
Corrective A£!!S!n: Flag C2rrective 6£tion: Flag sample cone. is 

data associated with data associated with > 4X the ttue value 
unacceptable MS. (See unacceptable MS. (See of the matrix spike 

SOP for detailed SOP for detailed 
corrective action corrective action Corrective Action: 

procedure and for other procedure and for other Flag daca associated 
QC procedures.) QC procedures.) with unacceptable 

MS unless sample 
cone. is > 4X the 
ttue value of the 

matrix spike 
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Analysis 

GFAAand 
Flame AA 

Metals, 
Mercury by 

CVAA 
( continued) 

ICP Metals 

QC 
Sample 

Matrix Spike 
Duplicare 
Sample 

Duplicare 
Sample 

Method 
Blank 
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Inorganic Laboratory Quality Control Samples 
(Continued) 

CLP'31 

NPDES111 RCRA(SW846)111 (88 and 90) OTHER 

Frequency: 1 per barcb of Frequency: 1 per barcb of Noc Applicable Noc Applicable 
20 samples 20 samples 

£1:i!ED!: Lilnia for Criteria: Lilnia for 
percem recovery are 75 - percem recovery are 75 -

12'\lr. 12'\lr. 

Corrective Action: Flag Corrective Action: Flag 
daia associaled wilh daia associaled wilh 
urw:cepiable MSD unacceptable MSD 

Post digestion spike if 
sample result ::i!: 4X the 

spike level. 
Serial dilution at 5X, 

\lr.D'" < 10 

Noc Applicable Noc Applicable Frequency: I per Not Applicable 
amlyticai bacch of 

S20 samples 

Criteria: Advisory 
lilnilS of S 20 \Ir. 

RPO'"' 

Com5tive Action: 
Flag data ouaide of 

range 

Frequency: I per balCh of Frequency: 1 per barcb of Frequency: 1 per Not Applicable 
S20 samples S20 samples balCb of S20 

samples 
Criteria: Concentration £1:i!ED!: Concemmion 
less than reporting lilnit less than reporting limit ~ : 

Concentration 
Corrective Action: Rerun Corrective Action: Rerun s CRDV". If not. 

all samples associated all samples associated all samples between 
with UDKCCplable blank with unaccepuble blank the CRDL and 10 X 

the blank values 
muse be redigestM. 
See CLP metbod for 

details. 

Corrective Action: 
Rerun all samples 

associaled with 
unaccepcable blank 
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Analysis 

ICP MeraJs 
(continued) 

QC 
Sample 

Labora11>ry 
Comrol 
Sample 

Matrix Spike 
Sample 

Maaix Spike 
Duplicare 
Sample 
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Inorganic Laboratory Quality Control Samples 
(Continued) 

. CLJIO' 
NPDES111 RCRA(SW846)12> (88 and 90) OTHER 

Frequency: I per balCh of Frequency: l per balCh of Frequegcy: l per Not Applicable 
S20 samples s20 samples balCh of ~20 

samples 
~ : percent recovery ~ : percem recovery 
of anaJyte must be within of anaJyte must be within Criteria: percem 

± 20 % ± 20" recovery of anaJyte 
must be between 80 -

Corrective Action: Renin Corrective Action: Renin 120" excepc for Ag 
all samples associated all samples associated and Sb (or supplier' s 
with unaccepcable LCS with unacc:epcable LCS escablished range for 

solid) 

Corrective Action: 
Renin all samples 

associated wi!h 
unacceptable LCS 

Frequency: 1 per batch of · Frequency: 1 per bacch of Frequency: l per Not Applicable 
S20 samples S20 samples balCh of S20 

samples 
~ : Limits for Criteria: Limits for 

percent recovery are percent recovery are Criteria: Advisory 

75 • 125" 75 - 125" limits fo r percent 
recovery are 

Co!J!!itive A£tion: Aag Corrective A£!!S!n: Flag 75 • 125" 
dm associated widl dm associated with 

unaccepcable maaix spike unacceplllble maaix spike Corrective Action: 
sample sample Aag daca 1ssociated 

widl unaccepcable 
Post digestion spike if maaix spike sample 

sample result .!: 4X the 
spike level. Post-digestion spike 

Serial dilution at 4X, if sample result 
,rn<,, < 10 S 4X die spike level 

Frequency: I per batch of Frequency: I per batch of Not Applicable Not Applicable 
20 samples 20 samples 

~ : Limits-for ~: Limits for 
percem recovery are percelll recovery are 

75 • 125" 75 - 125" 
f 

Correctin Action: Aag Co!J!!itive Action: Flag 
4ata associated with data associated with 

unacceptable maaix spike i iiunaccepcable maaix spike 
sample 

"' 
sample 
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Inorganic Laboratory Quality Control Samples 
(Continued) 

QC CLP'31 

Analysis Sample NPDESm RCRA(SW846)(2) (88 and 90) OTHER 

ICPMerals Duplicate Not Applicable Not Applicable Frequency: I per Not Applicable 
(continued) Sample analytical batch of s 

20 samples 

Criteria: Limit is s 
20" RPD1

'
1 

Corrective Action: 
Flag data outside of 

range 

0 > National Pollutant Discharge Elimination System 
m Resource Conservation and Recovery Act {Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd 

edition, Final Update I, July 1992 
<
3
> Contract Laboratory Program 

<
4
> RPO - Relative Percent Difference 

<'> % D - Percent Difference 
'
6> CRDL - Conttact Required Detection Limit 
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Aromatic 
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QC 
Sample 

Method 
Blank 

Laboratory 
Control 
Sample 

Matrix 
Spike 

Sample 

Matrix 
Spike 

Duplicate 
Sample 
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Organic Laboratory Quality Control Samples 

CLP'31 

NPDESm RCRA(SW846)a, (88 and 90) OTHER 

Frequency: I per day Frequency: I per 20 Not Applicable I per IO samples 
samples or each exlJ'ICtion 

Criteria: Concemntion batch of samples, 
less than reporting limit whichever is more 

frequent 
Corrective Action: Re-

exaact and reanalyze all Criteria: Concenaation 
samples associated with less lhan reporting limit 

unacceptable blank 
Corrective Action: Re-
exaact and reanalyze all 
samples associated with 

unacceptable blank 

Frequency: I with each Frequency: I per 20 Not Applicable I with MSIMSD 
batch of samples or when samples or each batch of ( s20 samples) 

new reagents are used samples, whichever is 
more frequent 

Criteria: percent recovery 
must be within acceptance ~: percent recovery 
limits given in method for must be within acceptance 

each analyte limits given in method for 
each analyte 

Corrective Action: Re-
exaact and reanalyze all Corrective Action: Re-
samples associated with exaact and reanalyze all 

unacceptable LCS samples associated with 
unacceptable LCS 

Frequency: I per 10 Frequency: I per Not Applicable I per batch 
samples from each site or analytical batch of :s; 20 ( s 20 samples 
I per month, whichever is samples 

mpre frequent 
~ =- Percent recovery 

Criteria: percent recovery for each analyte should be 
for each analyte should be within advisory limits 

within advisory limits given in method 
given in method 

Corrective Action: Flag 
Corrective Action: Flag data associated with 

data associated with unacceptable matrix spike 
unacceptable matrix spike sample 

sample 

Not Applicable Frequency: I per Not Applicable I per batch of 
analytical batch of s 20 s 20 samples 

samples 

Criteria: percent recovery 
for each analyte should be 

within advisory limits 
given in method 

Corrective Action: Flag 
data associated with 

unacceptable matrix spike 
sample 

\ 
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Analysis 

Aromatic 
Volatiles by 

GC 
(continued) 

Dioxins/ 
Dibcmofurans 

QC 
Sample 

Duplicatc 
Sample 

Sunogates 

Internal 
Standards 

Method 
Blank 

Laboratory 
Control 
Sample 
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Organic Laboratory Quality Control Samples 
(continued) 

CLJ>01 

NPDESm RCRA(SW846)C21 (88 and 90) OTHER 

Not Applicable Not Applicable Not Applicable Not Applicable 

Sunogates spiked inro Sunogatcs spiked inro Not Applicable All samples, 
method blank and all method blank and all standards, and blanks 

samples (QC included) samples (QC included) 

Method Blanlc Criteria and Method Blanlc Criteria and 
LCS: LCS: 

All sunogates must be All sunogates must be 
within laboratory within laboratory . 

established control limits established control limits 
before sample analysis before sample analysis 

may proc:ccd. may proceed. 

Samizle Criteria: Samizle Criteria: samples 
Re-extract samples or flag which have any sunogate 
sample data not meeting outside of lab established 

· sunogate criteria control limits will be 
flagged as estimated. 

Upon client request will be 
reanalyzed once and bo~ 

sets of data reported. 

Optional: Internal Optional: Internal Not Applicable Not Applicable 
standards are added to the .standards are added to the 

method blank and all method blank and all 
samples (QC included). If samples (QC included). If 
used, same compounds as used, same compounds as 

used for sunogatcs may be used for sunogates may be 
appropriate. appropriate. 

Frequency: I per balCb of Frequency: I per batch of Not Applicable Not Applicable 
s 20 samples extracted s 20 samples extracted 

Criteria: Concentration ~: Concentration 
less tban reporting limit less than reporting limit 

Corrective Action: Re- Corrective Action: Re-
extraet and reanalyze all extraet and reanalyze all 

positive samples asscic:iated positive samples associated 
with unaccep1able blank ·with umccepcable blank 

Frequency: 1 per baa:11 of Frequency: 1 per baa:11 of Not Applicable Not Applicable 
s 20 samples extracted s 20 samples extracted 

Criteria: percent recovery Criteria: percent recovery 
must be within acceptance must be within acc:eplallCC 

limits given in method for limits given in method for 
each analyte each analyte 

C2rrective Action: Re- Correcgve Action: Re-
extract and reanalyze all extract and reanalyze all 
samples associated with samples associated with 

unacceptable LCS unaccep12ble LCS 
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Analysis 

Dioxins/ 
Dibenzofurans 

(continued) 

Formaldehyde 

QC 
Sample 

Mattix 
Spike 

Sample 

Mattix 
Spike 

Duplicate 
Sample 

Duplicate 
Sample 

Surrogates 

Internal 
Standards 

Method 
Blank 

Laboratory 
Control 
Sample 

Mattix 
Spike 

Sample 
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Organic Laboratory Quality Control Samples 
( continued) 

CLp0> 
NPDES111 RCRA(SW846)Cl (88 and 90) OTHER 

Frequency: 1 per Frequency: 1 per Not Applicable Not Applicable 
analytical batch of s 20 analytical batch of s 20 

samples samples 

~: percent recovery Criteria: pen:em recovery 
for each analyte should be for each lllllyte should be 

within advisory limits within advisory limits 
given in method given in method 

Corrective Action: Flag Corrective Action: Flag 
data associated with data associated with 

unacceptable mattix spike unacceptable mattix. spike 
sample sample -

Frequency: I per Frequency: I per Not Applicable Not Applicable 
analytical batch of s 20 analytical batch of s 20 

samples samples 

Criteria: percent recovery ~ : pen:ent recovery 
for each analyte should be for each analyte should be 

within advisory limits within advisory limits 
given in method given in method 

. Corrective Action: Flag Corrective Action: Flag 
data associated with data associated with 

unaccepable mattix spike unacceptable mattix spike 
duplicate sample duplicate sample 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Internal standards are Internal standards are Not Applicable Not Applicable 
added to all samples (QC added 10 all samples (QC 

samples included). Internal samples included). 
standard recovery should lnie~ standard recovery 

be between 40 " 10 should be between 40 " • 
120" 120 " for Method 8280 

, and between 40 " • 135 
" for Method 8290. Use 
limits in laboratory SOP. 

Not Applicable Not Applicable Not Applicable I per 10 samples 

s reporting limit 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 
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Analysis 

Formaldehyde 
(continued) 

Herbicides 

QC 
Sample 

Matrix 
Spike 

Duplicate 
Sample 

Duplicate 
Sample 

Surrogates 

Internal 
Standards 

Method 
Blank 

Laboratory 
Control 
Sample 
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Organic Laboratory Quality Control Samples 
(continued) 

CLP(ll 
NPDESm RCRA(SW846)<Z1 (88 and 90) OTHER 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Frequency: I with each Frequency: I per 20 Not Applicable Frequency: I per 20 
bau:h of samples samples or each extnction samples or each 

bau:h of samples, extnction bau:h of 
whichever is greater samples, whichever 

is greater 
~: Concenttation 
less than reporting limit Criteria: 

Concentration less 
Corrective Action: Rerun than reporting limit 

all samples associated with 
unaccepcable blank. Re- Corrective Action: 

extract if still Rerun all samples 
unacceptable. associated with 

unacceptable blank. 
Re-extract if still 

unacceptable. 

Frequency: One with each Frequency: I per 20 Not Applicable Frequency: I per 20 
bau:h of samples extracted samples or each extraction samples or each 
or when new reagents used bau:h of samples, extraction bau:h of 

whichever is greater samples, whichever 
~ : pen:ent recovery is greater 
must be within acceptance Criteria: percent recovery 
limits given in method for must be within acceptaDCe ~: percent 

each analyte limits given in method for recovery must be 
. each analyte within acceptance 

s;;or:m:!t!e Action: Re- limits given in 
extract and reanalyze all s;;2m5tive Aegon: Rerun method for each 
samples associated with all samples associated with analyte 

unacceptable LCS unaccepmble LCS 
Corrective Action: 
Renin all samples 

associated with 
unaccepcable LCS 
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Organic Laboratory Quality Control Samples 
(continued) 

CLP'31 

NPDESm RCRA(SW846)121 (88 and 90) OTHER 

Frequency: I per 10 Frequency: 1 per bau:b of Not Applicable Frequency: 1 per 
samples from each site or s 20 samples analytical balCh of 
1 per mondl, wbicbcver is s 20 samples 

more frequent ~ : pen:cnt recovery 
for each analyu: should be Criteria: percent 

Criteria: percent recovery wilhin advisory limits recovery for each 
for each analyte should be given in method analyu: should be 

within advisory limits within laboratory-
given in method Corrective Action: Flag es1ablishcd control 

dala associated with limits . 
Corrective Action: Flag unacceptable matrix spike 

data associated with sample Corrective Action : 
unacceptable matrix spike . Flag data associated 

sample with unaccep1able 
matrix spike sample 

Not Applicable Frequency : 1 per Not Applicable Not Applicable 
analytical bau:b of s 20 

samples 

Criteria: percent recovery 
for each analyte should be 

within advisory limits 
given in method 

Corrective Action: Flag 
da01 associated with 

unacccp1able matrix spike 
sample 

Not Applicable Not Applicable Not Applicable Frequency : 1 per 
analytical batch of 

s 20 samples 

~ : percent 
recovery for each 
analyte should be 

wilhin laboratory-
emblisbcd control 

limits. 

Corrective Action: 
Flag data associated 
with UDICCCpClble 
duplicate sample 

•✓--- - . 
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Organic Laboratory Quality Control Samples 
(continued) 

CLPo1 

NPDESfll RCRA(SW846)121 (88 and 90) OTHER 

Recommended Surrogates spiked into Not Applicable Surrogates spiked 
method blank and all into method blank 

samples (QC included) and all samples (QC 
included) 

Method Blank Criteria and 
~: Method Blank 

All surrogates must fall Criteria and LCS: 
within laboratory Surrogate control 

established control limits limit is 70 • 130 % 
before sample analysis recovery . If Blanlc 

may proceed. fails , re-extract and 
reanalyze. If sample 

Saml!le Criteria: samples fails. reanalyze and 
which have any surrogate rcpon best result. If 
outside of control limits best result not within 

will be flagged. limits, repon both 
results 

Saml!le Criteria: 
Samples which have 
any surrogate outside 
of control limits will 

be flagged . 

Optional Optional Not Applicable Not Applicable 

Not Applicable Frequency: I per s 20 Nol Applicable Frequency: 1 per 
sampJes or each extraction batch of s 20 

batch of samples, samples extracted 
whichever is greater. 

Criteria: 
Criteria: Concentration Concentration less 
less than reporting limit than reporrinB limit 

Corrective Action: Re• Corrective Action: 
extract and reanalyze all Rerun all samples 
san,ptes associated with associated with. 

unaccepcable blank UIIICCeptable blank 

Not Applicable Frequency: 1 per S20 Not Applicable Frequency: I per 
samples or each extraction batch of S 20 
batch, whichever is greater samples extracted 

Criteria: percent recovery Criteria: percent 
must be within accepcance recovery must be 

limiu given in method for within ICCeptaJICC 

each analytc limits given in 
method for each 

Corrccgv~ Action: Re- analyte 
extraet and reanalyze all 
samples associated with Corrective Action: 

IIDIICCeptlble LCS Rerun all samples 
associated with 

unacuptablc LCS 
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Organic Laboratory Quaiity Control Samples 
(continued) 

CLP'31 

NPDESm RCRA(SW846)a1 (88 and 90) OTHER 

Not Applicable Frequency: 1 per batch of Not Applicable Frequency: 1 per 
S 20 samples received analytical batch of 

within a one month period s 20 samples 

~ : percentrecovery Criteria: None. 
for each analyte should be Matrix spike results 

within advisory limits will be submitted in 
given in method final repon when 

requested by client. 
Corrective Action: Flag 

data associated with 
unacceptable matrix spike 

sample 

Nol Applicable Frequency: I per Not Applicable Frequency : I per 
analytical batch of S 20 analytical batch of s .. 
samples received within a 20 samples 

one month period 
Criteria: None. 

Criteria: percent recovery Matrix spike 
for each analyte should be duplicate results will 

within advisory limits be submitted in final 
given in method repon when 

I requested by client. 
Corrective Action: Flag 

data associated with 
unacceptable matrix spike 

sample 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Nol Applicable . Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Frequency: 1 per day 

Criteria: All larJet 
analytes must be < 

reporting limit 

Corrective Action: 
Reanalyze, obtain 
accepcableblank 

before proceeding 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 
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Organic Laboratory Quality Control Samples 
(continued) 

CLP'31 

NPDESOI RCRA(SW846)Cll (88 and 90) OTIIER 

Not Applicable Not Applicable Not Applicable Not Applicable 
C 

Not Applicable Not Applicable Not Applicable Frcguency: I per 20 
samples 

~ : %Dmust 
be s 30% 

Corn:ctive Action : 
Flag daia associated 
with unaccepiable 
duplicate sample 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Frcguency: I with each Frequency: I per 20 Not Applicable Not Applicable 
batch of samples extracted samples or each extraction 
or when new reagents used batch of samples, 

whichever is morc 
~ : Concentration frequent 
less than reporting limit 

~: Concentration 
Corrective Action: ~- less than reporting limit 

extract and reanalyze all 
samples associated with Corrective Action: Re-

unacceptable blank extract and reanalyze all 
samples associated with 

unacceptable blank 

Frcguency: I with each Frequency: I per ~ 20 Not Applicable Not Applicable 
batch of samples extracted samples or each extraction 
or when new reagents used baa:h of samples, 

whichever is more 
SJ:im!:i!: perceni recovery frequent 
must be within acceptanee 

limits 1iven in method for ~ : Percent recovery 
each analyte . must be within laboratory 

derived ~ limits 
!;2rm;tive Aegon: Re-

extnct and reanalyze all !;9rrcctive A5!ion: Re• 
samples associated with extnct and reanalyze all 

unacceptable LCS samples associated with 
unacceptable LCS 

C, 
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Organic Laboratory Quality Control Samples 
(continued) 

• 
CU,01 

NPDESm RCRA(SW846)12l (88 and 90) OTHER 

Frequency: 1 per 10 Frequency: 1 per Nor Applicable Not Applicable 
samples from each site or analy1ical batch of :1o 20 
1 per mondl, whichever is samples received within a 

more frequent one momh period 

Criteria: percent recovery Criteria: percent recovery 
for each analyte should be for each analyte should be 

within advisory limits within advisory limits 
given in method given in method 

Corrective Action: Flag Corrective Action: Flag 
data associated with dati associated with 

unacceptible matrix spike unacceptible matrix · spike . 
sample sample 

Nor Applicable Frequency: 1 per Nor Applicable Nor Applicable 
analytical batch of :1o 20 
samples received widlin a 

one momh period 

~ : percent recovery 
for each analyte should be 

within advisory limits 
given in method 

Conective Action: Flag 
datl associated with 

unacceptible matrix spike 
sample 

Not Applicable Not Applicable Nor Applicable Nor Applicable 

Not specified in method Sunogates spiked into Nor Applicable Not Applicable 
method blank and all 

samples (QC included) 

Method Blank Criteria and 
~ : 

Results must fall widlin 
laboralOry established 

control limits 

Sam1ile Criteria: Samples 
which have any sunogate 
outside of comrol limits 

will be flagged . 

Optional Optional Nor Applicable Nor Applicable 



.:::r 
c::;_j 
:;J­
c::, 

$ 

i.--.J 
Co 
i::'"-...! 
f',F';. ..,,..,,, 
~ 
C!'---. 

• 

Analysis 

PCBs by 
HRGC/ 
HRMS 

QC 
Sample 

Method 
Blank 

Laboratory 
Conttol 
Sample 

Matrix 
Spike 

Sample 

Matrix 
Spike 

Duplicate 
Sample 

Duplicate 
Sample 

TABLE 8.5-2 

IT AS Operation-Specific QAMP 
Section No.: Tables 
Date Initiated: September 1, 1993 
Revision No.: O 
Date Revised: NIA 
Page 225 of 246 

Organic Laboratory Quality Control Samples 
(continued) 

CLP'31 

NPDES111 RCRA(SW846)a, (88 and 90) OTHER 

Not Applicable Not Applicable Not Applicabie Frequency: 1 per 20 
or fewer samples 

Criteria: No detects 
above lower 

calibnltion range 

Corrective Action: 
Discuss with client, 
track down potential 

sources of 
contamination 

Not Applicable Not Applicable Not Applicable Frequency: 1 per 20 
or fewer samples 

£!:i!£!i!: Percent 
recovery should be 
within 40 • 160 % 

Corrective Action: 
Verify calculations, 
track down potential 

sources of error, 
discuss with client 

Not Applicable Not Applicable Not Applicable Frequency: 1 per 20 
or fewer samples 

Criteria: Percent 
recovery should be 
within 40 • 160 % 

Corrective Action: 
Verify calculations, 
track down potential 

sources of error, 
discuss with client 

Not Applicable Not Applicable Not Applicable Frequency: 1 per 20 
or fewer samples 

~ : Percent 
recovery should be 

widlin 40 • 160 " · 
" Difference should 
be within ± 50 " 

Corrective Action: 
Verify calculations, 
tracli: down potential 

sources of error, 
discuss with client 

Not Applicable Not Applicable Not Applicable Not Applicable 
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Organic Laboratory Quality Control Samples 
(continued) 

CLP'3' 
NPDESm RCRA(SW846)1Zl (88 and 90) OTHER 

Not Applicable Not Applicable Not Applicable Surrogates spiked 
into method blank 

and all samples (QC 
included) 

Criteria: 
Percent recovery 
should be within 

25 • 150 % 

Corrective Action: 
Verify calculations. 
track down potential 

sources of error. 
discuss with client 

Not Applicable Not Applicable Not Applicable Internal Slalldards 
spiked into method 

blank and all samples 
(QC included) 

~ : 
Percent recovery 
should be within 

25 • 150 % 

Corrective Action: 
Verify calculations, 
track down potential 

sources of error, 
d iscuss with client 

Frequency: I with each Frequency : I per 20 Frequency : 1 per case, Frequency: I per 
batch of samples extracted samples or each extraction I per 20 samples, or I case, I per 20 
or when new reagents used batch of samples, per sample extraction samples, or 1 per 

whichever is more batch, whichever is sample extraction 
~ : Concentration frequent greater batch, whichever is 
less than ~ning limit greater 

Criteria: Concentration Criteria: All compounds 
Corrective Action: Re- less than ~rting limit < CRQL''' Criteria: Cone. 

extract and reanalyze all < ~rting limit 
samples associated with Corrective Action: Re- Corrective Action: Re-

unaccepuble blank extract and reanalyze all extract and reanalyze Corrective Action: 
samples associated with all samples associated Rerun all samples 

unacceptable blank with unacceptable blank associated with 
unacceptable blank 
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Organic Laboratory Quaiity Control Samples 
(continued) 

CLP'31 

NPDES111 RCRA(SW846)121 (88 and 90) OTHER 

Frequency: 1 with each Frequency: 1 per 20 Not Applicable Frequency: I per 20 
batch of samples extracted samples or each extraction samples or each 
or when new reagems used ba~h of samples, extraction batch of 

whichever is greater samples, whichever 
Criteria: percent recovery is greater 
must be within acceptance Criteria: Percent recovery 
limits given in method for must be within labontory Criteria: percent 

each analytc derived acceplallCC limits recovery must be 
within labontory• 

Corrective Action: Re- Corrective Action: Re- established control 
extnct and reanalyze all extnct and reanalyze all limits 
samples associated with samples associated with 

unacceptable LCS unacceptable LCS Corrective Action: 
Re-extnct and 

reanalyze all samples 
associated with 

unacceptable LCS 

Frequency: 1 per 10 Frequency: 1 per Frequency: 1 MS/MSD Frequency: 1 per 
samples from each site or analytical batch of s 20 per sample delivery batch of s 20 
1 per month, whichever is samples group or 1 per 20 samples 

more frequent samples, whichever is 
Criteria: percent recovery greater Criteria: percent 

~ : percent recovery for each analyte should be recovery for each 
for each analytc should be within advisory limitS Criteria: percent analyte should be 

within advisory limitS given in method recovery for each within labontory• 
given in method analyte should be established control 

Corrective Action: Aag within advisory limitS limitS 
Comstive Action: Aag dlla associated with given in method 

data associated with unacceptable nwrix spike Corrective Action: 
unacceptable matrix spike sample Corrective Action: Aag Rag data associated 

sample data associated with with unacceptable 
unacceptable matrix matrix spike sample 

spike sample 

Not Applicable Frequency: 1 per Frequency: 1 MS/MSD Not Applicable 
analytical batch of S 20 per sample delivery 

samples group or 1 per 20 
samples, whichever is 

Crireria:percentrecovery greater 
for each anaJyte should be 

within advisory limits ~ : percent 
given in method recovery for each 

analyte should be 
C2mstive Ac92n: Flag within advisory limits 

dlla associated with given in method 
unaccepuble matrix spike 

sample Corrective Action: Aag 
data associated with 
unaccepcable matrix 

spike sample 
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Organic Laboratory Quality Control Samples 
(continued) 

CLP'3> 
NPDESm RCRA(SW846)12> (88 and 90) OTHER 

Not Applicable Not Applicable Not Applicable Frequency: I per 
bau:h of s 20 

samples 

~:percent 
recovery for each 
analyte should be 
within advisory 
limits given in 

method 

Corrective Action: 
Flag daia associated 
with unacceptable 

matrix spike sample 

Not specified in method Surrogates spiked inio Surrogates spiked iolO Not Applicable 
method blank and all method blank and all 

samples (QC included) samples (QC included) 

Method Blank Criteria and Method Blank Criteria 

~ = and LCS: 
Results muSI fall within percent recovery for 
laboraiory established surrogates should be 

control limits within the advisory 
limits 60-150 % 

Saml!le Criteria: Samples 
which have any surrogate Saml!le Criteria: 
outside of control limits samples which have any 

• will be flagged. surrogate outside of 
control limits will be 

flagged. 

Optional _Optional Not Required Not Applicable 

Frequency : 1 with each Not Applicable Nol Applicable Frequency: 1 per 20 
bau:h of samples extracted samples or each 
or when new reagents used exaaction balCh of 

samples, whichever 
Criteria: Concentration is greater 
less than reporting limit 

Criteria: 
Corrective Action: Re- Concenaation less 

extract and reanalyze all than reporting limit 
samples associated with 

unacceptable blank s;;orrective Action: 
Re-extract and 

reanalyze all samples 
associated with 

unacceptable blank 
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Organic Laboratory Quality Control Samples 
(continued) 

CLP'31 

NPDESm RCRA(SW846)121 (88 and 90) OTHER 

Frequency: 1 widl each Not Applicable Not Applicable Frequency: 1 with 

batch of samples extracted each batch of 

or when new reagents used samples exaacted or 
when new reagents 

Criteria: percent recovery used 

must be within laboratory 
established acceptance ~ : percent 

limits recovery must be 
within laboratory 

Corrective Action: Re- established 
extract and reanalyze all acceptance limits 

samples associated with 
.unacceptable LCS Corrective Action: 

Re-extract and 
reanalyze all samples 

associated with 
unaccepiable LCS 

Frequency: 1 per 20 Not Applicable Not Applicable Frequency: I per 
samples from each site or analytical batch of 

I per momh, whichever is s 20 samples 
more frequent 

Criteria: percent 
Criteria: percent recovery recovery for each 

must be within laboraiory anaiyte should be 

established acceptance within laboratory 
limits esiablished 

acceptance limits 
Corrccgve Action: Aag 

dara associated with Corrective Action: 
unacceptable matrix spike Aag dara associated 

sample wilh unaccep1able 
matrix spike sample 

Not Applicable Not Applicable Not Applicable Frequency: 1 per 
analytical batch of 

s 20 samples 

Criteria: percent 
recovery for each 
analytc should be 
within laboratory 

csrablished 
acceptance limits 

Co1T'C4;tiv~ Action: 
Flag dm associated 
wilh unacceptable 

matrix spike sample 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable _ _llot Applicable Not Applicable 

-
Not Applicable Not Applicable Not Applicable Nor Applicable 
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Organic Laboratory Quality Control Samples 
(continued) 

CU,0' 
NPDESm RCRA(SW846)<Z1 (88 and 90) OTHER 

Not Applicable Not Applicable Not Applicable DR0'51 and GRO'" 
Methods: 

Frequency: 1 per 
S20 samples or each 
extraction batch of 
samples, whichever 

is greater 

~ : 
Concenaation less 

than reporting limit 

- Corrective Action: 
Re-extract all 

samples usociated 
with ww:ceptable 

blank 

Not Applicable Not Applicable Not Applicable Frequency: 1 per 20 
samples 

~ : Percent 
recovery must be 

within CODD'OI than 
limits 

Corrective Action: 
Re-extract all 

samples usociated 
with unacceptable 

LCS 

Not Applicable Not Applicable Not Applicable Recommended for 
specific sampling 

programs 

Not Applicable Not Applicable Not Applicable Frequency: 1 per 
analytical batch of 

S 20samples 

Criteria: percem 
recovery for each 
aaalyte should be 
within advisory 
limits given in 

method 

Corrective Action: 
Aag data usociated 
with unacceptable 

matrix spike sample 

Not Applicable Not Applicable Not Applicable Recommended for 
specific sampling 

programs 
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Organic Laboratory Quality Control Samples 
(continued) 

CLP'31 

NPDESm RCRA(SW846)(2) (88 and 90) OTHER 

Not Applicable Not Applicable Not Applicable Surmgares spiked 
in10 Method Blank 

and all samples (QC 
samples included) 

Method Blank and 
LCS Criteria: 
Recovery of 

surmgares should be 
within 50% • 150% 

Saml?le Criteria: 
Samples which have 
any surmgate outside 
of control limits will 

be flagged 

Not Applicable Not Applicable Not Applicable Not Applicable 

Frequency: I per day Frequency: I per 20 Not Applicable Not Applicable 
samples or each extraction 

9:i!m!: Concentration batch of samples. 
less than reporting limit whichever is more 

frequent 
Corrective Action: 

Reanalyze all samples Criteria: Concentration 
associared with less than reporting limit 

unacceptable blank 
!;;orrective Action: 

Reanalyze all samples 
associared with 

unacceptable blank 

Frequency: 1 with each Frequency: I per 20 Not Applicable Not Applicable 
batch of samples samples 

~ : percent recovery Criteria: percent recovery 
must be within acceptance must be within accepwlCC 
limits given in method for limits given in method for 

each analyte each analyte 

Corrective Action: Corrective Action: 
Reanalyze all samples · Reanalyze all samples 

associared with associared with 
unaccepcable LCS unacceptable LCS 
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Organic Laboratory Quality Control Samples 
(continued) 

CLP'31 

NPDESlll RCRA(SW846)121 (88 and 90) OTHER 

Frequency: 1 per 10 Frequency: 1 per Not Applicable Not Applicable 
samples from each site or analytical batch of s 20 
1 per month. whichever is samples 

more frequent 
~ : Percent recovery 

Criteria: Percent recovery for each analyte should be 
for each analytc should be within advisory limits 

within advisory limits given in method 
given in method 

Corrective Action: Flag 
Corrective Action: Flag data associated with 

data associated with unacceptable matrix spike 
unacceptable matrix spike sample 

sample 

Nol Applicable Frequency: I per Not Applicable Not Applicable 
analytical batch of s 20 

samples 

£!i!£!:i!: percent recovery 
for each analytc shoula be 

within advisory limits 
given in method 

Corrective Action: Flag 
data associated with 

unacceptable matrix spike 
sample 

Not Applicable Nol Applicable Nol Applicable Nol Applicable 

Surrogates spiked into Surrogates spiked into Not Applicable Not Applicable 
method blank and all method blank and all 

samples (QC included) samples (QC included) 
. 

Method Blank Criteria and Method Blank Criteria and 

ill= !,,g: 
All surrogates must be Alf surrogates must be 

within laboratory within labora10ry 
emblishcd conaol limits eslablished control limits 
before sample analysis before sample analysis 

may proceed. may proceed. 

Samizle Criteria: Samizle !:;riteria: samples 
Reanalyze samples or flag which have any surrogate 
sample data DOI meeting outside of lab eslablishcd 

surrogate criteria conaol limits will be 
flagged as estimated. 

Upon client request will be 
reanalyzed once and both 

sets of da11 rcponcd. 
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Organic Laboratory Quality Control Samples 
(continued) 

cu,u> 
NPDESm RCRA(SW846)(%) (88 and 90) OTHER 

Opcional: lmmmal Optional: lnlcmal Not Applicable Not Applicable 
srandards are added to the sranduds are added to the 

method blank and all melbod blank and all 
samples (QC included). If samples (QC included). If 
used, same compounds u used, same compounds u 

used for surrogates may be used for surrogalCS may be 
appropriate. appropriate. 

Frequency: I with each Frequency: I per 20 Frequency: 1 per batch Frequency: 1 per 
batch of samples extrac!Cd samples or e!ifh extraction of s 20 samples batch of s 20 
or when new reagents used baich of samples, extracted samples extracted 

whichever is greater 
Criteria: Concentration Criteria: Coocentratioo ~: 
less than reporting limit ~: Concentration less than reporting limit Concentration less 

less than reporting limit than reporting limit 
Corrective Action: Re- Corrective Action: Re-

extract and reanalyze all Com5tive Action: Re- extract and reanalyze Corrective Action: 
samples associated with extract and reanalyze all all samples associared Re-extract and 

unacceptable blank samples associated with with unacceptable blank reanalyze all samples 
unacceptable blank associated with 

unacceptable blank 

Frequency: 1 per batch of Frequency: 1 per 20 Not Applicable Frequency: 1 per 
~ 20 samples extracted samples or each extraction batch of s 20 

balCh of samples, samples extracted 
Criteria: percent recovery whichever is greater 
must be within acceptance ~ : percent 
limits given in method for Criteria: percent recovery recovery must be 

eachanalyte must be widlin acceptance within acceptance 
limits given in method for limits given in 

Corrective Action: Re- each analyte method for each 
extract and reanalyze all analyte 
samples associated with Corrective Action: Re-

unacccpiablc LCS extract and reanalyze all Corrective Action: 
samples associated with Re-extract and 

unaccep1able LCS reanalyze all samples 
associated with 

unacceptable LCS 

Freguenc;:y: 1 per 20 Frequency: I per Frequency: I per 20 Not Applicable 
samples from each site or analytical batch of ~ 20 samples or each 
1 per month, whicbever is samples extraction batch of 

more frequent samples, whichever is 
~: percent recovery more frequent. 

~: percent recovery for each analyte should be 
for eadl analyte should be within advisory limits ~: percent 

widlin advisory limits given in melbod recovery for each 
given in medlod analyte should be 

Corrective Action: Aag within advisory limits 
Csirrective Action: Aag data associated with given in method 

data associated with unaccepcable matrix spike 
unacceplable matrix spike sample Corrective Action: Aag 

sample data associated with 
unaccepcable matrix 

spike sample 
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Organic Laboratory Quality Control Samples 
(continued) 

CLp<l' 
NPDESm RCRA(SW846)C2l (88 and 90) OTHER 

Not Applicable Fn:guency: 1 per Frequency: 1 per Not Applicable 
analytical batch of s 20 analytical batch of s 

samples 20 samples received 
within a 14 day period 

~: percent n:covery 
for each analyte should be Criteria: percent 

widlin advisory limits n:covery for each 
given in method analyte should be 

within advisory limits 
Corrective Action: Flag given in method 

data associated with 
unacceptable matrix spike Corrective Action: Flag 

sample data assoch '.ed with · 
unacce:-:.. · ,,t: matrix 

sp, ;, ,.unple 

Not Applicable Not Applicable Not Applicable Not Applicable 

Surrogates spiked into Surrogates spiked into Surrogates spiked into Not Applicable 
method blank and all method blank -and all method blank and all 

samples (QC included) samples (QC included) samples (QC included) 

Method Blank and LCS Method Blank and LCS Method Blank Criteria: 

~ : ~ : All surrogates must be 
All surrogates must be in All surrogates must be in in control befon: 

control befon: sample control befon: sample sample analysis may 
analysis may proceed . analysis may proceed. proceed. 

SamJ!le Criteria: Re- SamJ!le Criteria: Re-extract Sa!!!l!le Criteria: 
extract samples or flag samples or flag sample Samples an: allowed 

sample data not meeting data not meeting surrogate one acid and/or one 
surrogate criteria • criteria base/neutral surrogate 

outside of control 
limits. If two or mon: 

acid or base/neutral 
surrogates are out of 
control limits or any 
one surrogate is less 

than 10" n:covery the 
sample will be re-

ex~and 
reanalyzed. 

Optional. may be used fo r Internal Standards an: lnternal Standards are Internal Standards 
quantitation. added to all samples (QC added ID the method are added ID the 

samples included). Internal blank and all samples method blank and all 
standard area of daily (QC samples included). samples (QC samples 

standard must be within Internal standard areas included). Internal 

-SO " to + 100 " from must be within -SO % standard areas must 

the last daily calibration to + 100 % from the be widlin -50 % to 

check Slllldard. Otherwise, last daily calibration + 100 % from the 
sample is reanalyzed. check standard. last daily calibration 

Otherwise, sample is check standard. 
n:-analyzcd Otherwise, sample 

is n:-analyzcd• 
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Organic Laboratory Quality Control Samples 
(continued) 

CLP'31 

NPDESm RCRA(SW846)a, (88 and 90) OTHER 

Frequency: 1 widl each Frequency: 1 per 20 Not Applicable Not Applicable 
bacch of samples exmcled samples or each exmction 
or when new reagems used ba1Ch of samples, 

wbicbever is more 
Criteria: Concentration frequenr 
less than reporting limit 

Criteria: Concentilltion 
Corrective Action: Re- less than reporting limit 

extnct and reanalyze all 
samples associated with Corrective Action: Re-

unacceptable blank exlJ'ICt and reanalyze all 
samples associated with 

unacceptable blank 

Frequency: I with each Frequency: 1 per 20 Not Applicable Not Applicable 
batch of samples ex!I1lC1ed samples or each exmction 
or when new reagents used batch of samples, 

whichever is greater 
Criteria: percent recovery 
must be within acceptance Criteria: Percent recovery 
limits given in method for must be within laboratory 

each analytc derived accepcance limits 

Corrective Action: Re- Cszrrective A£!jon: Re-
exlJ'ICt and reanalyze all extillCt and reanalyze all 
samples associated with samples associated with 

unacceptable LCS unacceptable LCS 

Frequency: 1 per 10 Frequency: 1 per Not Applicable Not Applicable 
samples from each site or analyticaJ bacch of S 20 
1 per mondl, whic:hcver is samples received within a 

more frequent one mondl period 

Criteria: percent recovery Criteria: percent recovery 
for each analyte should be for each analyte should be 

within advisory limits within advisory limits 
given in method given in method 

Cszrrettive A£!jon: Flag Cszrrective Actiog: Flag 
dlll associaled widl dlll associaled with 

unaccepcable maaix spike unaccepcable matrix spike 
sample sample 

Not Applicable Frequency: 1 per Not Applicable Not Applicable 
analytical ba1Ch of s 20 
samples received within a 

one molllh period 

Criteria: percent recovery 
for each analyte should be 

within advisory limits 
given in method 

Cszrrective Action: Flag 
data associated with 

unacceptable matrix spike 
sample 
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Organic Laboratory Quality Control Samples 
(continued) 

CLP'" 
NPDES111 RCRA(SW846)C2l (88 and 90) OTHER 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not specified in method Sunogates spiked into Not Applicable Not Applicable 
method blank and all 

samples (QC included) 

Method Blank Criteria and 

~ = 
Results must fall within 
labontory established 

conttol limits . 

SamJ;!le Criteria: Samples 
which have any surrogate 
outsideof comrollimits 

will be flagged. 

Optional Optional Not RequiRd Not Applicable 

Frequency: I per day Frequency: I per s 20 Frequency: I per 12 Frequency: I per 8 
samples hours hours 

Criteria: Concentration 
less than reporting l~t Criteria: Concemration Criteria: Concentntion Criteria: 

less than reporting limit less than reporting Concentntion less 
Corrective Action: limit, except methylene than reporting limit 

Reanalyze all samples Corrective Action: chloride, acetone, 2-
associated with Reanalyze all samples butanone must be s .5X Corrective Action: 

unacceptable blank associated with CRQL Re-extract and 
unacceptable blank reanalyze all samples 

Corrective Action: Re- associated with 
extract and reanalyze unaccepcable blank 
all samples associated 

with unacceptable blank 

Frequency: Analyzed if Frewency: I per s 20 Not Applicable Frequency: I per 8 
MS results fall outside samples hours containing all 

advisory limits analyrcs of concern 
~ : percent recovery 

Criteria: percent recovery for each analyie sbould be ~:percent 
for each analyre must be within advisory limits recovery must be 

within advisory limits given in method within acceptable 
given in method conttol chart limits 

!:;2rrective Action: Flag 
Corrective Action: Flag data usociated with C2rrective Action: 

data associated with unacceptable D!Aaix spike Re-extl'ICI and 
unacceptable matrix spike sample reanalyze all samples 

sample associated with 
unacceptable LCS 
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Organic Laboratory Quafity Control Samples 
(continued) 

CLPo1 

NPDESm RCRA(SW846)CZI (88 and 90) OTHER 

Frequency: 1 per s 20 Frequency: 1 per s 20 Frequency: 1 per Frequency: 1 per 20 
samples from each site or samples analytical batch of s samples 
I per month, whichever is 20 samples 

more frequent ~: pen:em recovery ~ : No criteria 
for each amlyte should be Criteria: percent specified in method 

Criteria: percent recovery within advisory limits recovery for each 
for each amlyte should be given in method analyte should be 

within advisory limits within advisory limits 
given in method Corrective Action: Flag given in method 

data associated with 
Corrective Action: Flag unacceptable matrix spike Corrective Action: Flag 

data associated with sample data associated with 
unacceptable matrix spike unacceptable matrix . 

sample spike sample 

Not Applicable Frequency: 1 per batch of Frequency: I per Not Applicable 
s 20 samples analytical batch of s 

20 samples 
Criteria: percent recovery 
for each analyte should be Criteria: percent 

within advisory limits recovery for each 
given in method analyte should be 

within advisory limits 
Corrective Action: Flag · given in method 

data associated with 
unacceptable matrix spike Corrective Action: Flag 

sample data associated with 
unacceptable matrix 

spike sample 

Not Applicable Not Applicable Not Applicable Frequency: 1 per 20 
samples 

~ : % 
Difference within 
laboratory limits 

Surrogates spiked into Surrogates spiked into Surrogates spiked inro Surrogates spiked 
Method Blank and all Method Blank and all Method Blank and all into Method Blank 
samples (QC included) samples (QC included) samples (QC included) and all samples. 

MethQ!j Blank Criteria: All Method Blank Cm5ria and Meth!!!I Bl!!!! Criteria: Method Blank 
surro1ates must be in ~ = All surrogates must be .!d:i!£!:i!: 
control before sample All surro1ates must be in in control before All surrogates must 
analysis may proceed. control before sample sample analysis tnay be in control before 

analysis may proceed. proceed. sample analysis may 
Sam2le Criteria: proceed. 

Reanalyze samples, then Samole Criteria: Reanalyze Sam2le Criteria: CLP 
tla1 sample data not samples, then flag sample guidelines will be Sam2le Criteria: 

meetin1 surro1ate criteria data not meeting surro1ate followed. If surro1ates not in 
criteria control, sample will 

be reanalyzed IO 

prove/disprove 
matrix interference. 
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Organic Laboratory Quaiity Control Samples 
(continued) 

CLP'31 

NPDESm RCRA(SW846)(2) (88 and 90) OTHER 

lnrcrnal sundards may be lnrcmal Slllldards are lnrcrnal Standards are Internal Standard 
used for quanriration added to all samples (QC added to the method added to all samples 

(optional). samples included). lnlCma1 blank and all samples and QC samples 
Slalldarduaofdaily (QC samples included). 

SIUldard must be within lnrcrnal SlaDdard areas 
-50 " IO + 100 " from must be within -50 " 
the last daily c:alibration to + 100 " from the 

check sundard. Otherwise, last daily calibration 
sample is reanalyzed. check standard. 

Otherwise, sample is 
re-analyzed 

Not Applicable Frequency: I per 20 Not Applicable . Not Applicable 
samples 

Criteria: Concentration 
less than reporting limit 

Corrective Action: Re-
extract and reanalyze all 
samples associared with 

unacceplllble blank 

Not Applicable Frequency: I per 20 Not Applicable Not Applicable 
samples or each extraetion 

batch of samples, 
whichever is more 

frequent 

~ : percent recovery 
must be within acccpcancc 
limits given in method for 

each analyte 

Corrective Action: Re-
extract and reanalyze all 
samples associared with 

unacceptable LCS 

Not Applicable Frequency: I per batch of Not Applicable Not Applicable 
,;; 20 samples 

Crircria: percent recovery . for each analylC should be 
within advisory limits 

given in method 

Corrective Action: Flag 
data associared with 

unacceptable matrix spike 
sample 
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Organic Laboratory Quality Control Samples 
(continued) 

QC CLP'31 

Analysis Sample NPDESIII _ RCRA(SW846)12> (88 and 90) OTHER 

Volatiles by Matrix . Not Applicable Frequency: 1 per baa:h of Not Applicable Not Applicable 

GC Spike s 20 samples 
(continued) Duplicalc 

Sample ~: percent recovery 
for each analytc should be 

within advisory limits 
given in method 

Corrective Action: Flag 
data associated with 

unacceptable mattix spike 
sample 

Duplicate Not Applicable Not Applicable Not Applicable Not Applicable 
Sample 

Surrogates Not Applicable · Surrogates spiked iJUo Not Applicable Not Applicable 
method blank and all 

samples (QC included) 

Method Blank !;;riteria and 

~ : 
All surrogates must be 

within laboratory 
established control limits 
before sample analysis 

may proceed. 

Samnle Criteria: samples 
which have any surrogate 
outside of lab established 

control limits will be 
flagged as estimated. 

Upon client request will be 
reanalyzed once and both 

sets of data reported. 

Internal Not Applicable (?ptional: lntcmal Not Applicable Not Applicable 
Standards stalldards are added to the 

me1bod blank and all 
samples (QC included). If 
used, same compounds as 

used for surro1atcs may be 
appropriate. 

0> National Pollutant Discharge Elimination System 
<l> Resource Conservation and Recovery Act {Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd 

edition, Final Update I, July 1992 
<3> Contract Laboratory Program 
<•> CRQL - Contract Required Quantitation Limits 

.,- (5) ORO - Diesel Range Organics. ORO corresponds to alk.ane range of C 10 - C:z., 
<6l GRO - Gasoline Range Organics. GRO corresponds to an alkane range of C6 - C 10• 

m See operation-specific SOP for air analysis 
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Type 

Trip Blank (volatiles) 

Field Blank 

Rinsate Blank 

Collocated Sample 

Replicated Sample 

Split Sample 

Field Duplicate 

Field Matrix Spike 

Table 8-~5-3 
Field Quality Control Samples 

Applicability Accuracy and 
Precision 

Inorganic Organic Application 

✓ Accuracy 

✓ ✓ Accuracy 

✓ ✓ Accuracy 

✓ ✓ Precision 

✓ ✓ Precision 

✓ ✓ Precision 

✓ ✓ Precision 

✓ ✓ Accuracy 
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Introduced By 

Supplier of Containers 

Field Sampler 

Field Sampler 

Field Sampler 

Field Sampler 

Field Sampler 

Field Sampler 

. Field Sampler 

\ 

........ ' 
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Type 

Reagent Blank 

Duplicate 

Continuing 
Calibration 
Standard 

Surrogate 
Standard 

Matrix Spikes 

Matrix Spike 
Duplicates 

Blank Spike 
(Laboratory 
Control Sample) 

Analytical Spike 

Internal 
Standards 

Method Blank 

Yield Monitors 

Table 8.5-4 
Laboratory Quality Control Samples 

. . . ·- . 

Applicability 

Inorganic/ 
Frequency Radiochemical Organic 

Can be done as pan of method 
blank, determine separately with 

✓ ✓ each new batch of 
reagent/solvents. 

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

With each group of samples ✓ ✓ 

All standards, method blanks, ✓ 

and samples Melhod 

1 out of 20 or at least 
✓ ✓ 1/month/run 

1 out of 20 or at least 1 /batch ✓ ✓ 

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

As specified in methods, or as 
✓ needed 

Each sample and standard ✓ ✓ 

With each group of samples, or 
beginning and end of each run. 

✓ ✓ For GC/MS, method is spiked 
with surrogates 1 out of 10 

· Operation-specific ✓ 
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Accuracy 
and 

Precision Introduced 
Application By 

Accuracy Analyst 

Precision 
Analyst/ 

Prep 

Analyst/ 
Accuracy 

Prep 

Analyst/ 
Accuracy 

Prep 

Accuracy 
Analyst/ 

Prep 

Both 
Analyst/ 

Prep 

Analyst/ 
Accuracy 

Prep 

Accuracy 
Analyst/ 

Prep 

Both 
Analyst/ 

Prep 

Accuracy Analyst/ 
Prep 

Accuracy Prep 
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Laboratory Quality Control Samples/Measurements 
._ . . 

Sample/Measurement Purpose 

Initial Calibration Ensures the calculated concentration is within 
the limits of error as defined by the initial 
calibration conforrnance requirements. (For 
example by using an average calibration factor 
with a confonnance limit of s 20% relative 
standard deviation, all samples calculated will 
be within 20% of the true value.) 

Continuing and Ending Calibration Ensure that the calculated concentration is 
within the limits of error defined by the 
continuing calibration conformance criteria 
(e.g. all values are within 15 % of the true 
concentration). 

Solvent Blanks Demonstrates that the solvent used to prepare 
standards and dilutions is free of interferences 
as regards a specific analysis . 

Method Blanks Demonstrate the laboratory systems (e.g. 
glassware cleaning procedures) and laboratory 
reagents used for the preparation and analysis 
of samples have not contribu~ed to a false 
positive or negative measurement. 

Reagent Blanks Demonstrate that the reagents purchased by the 
laboratory are free of interferences as regards 
an analysis and do not contribute to false 
positive or false negative results. 

Volatile Holding Blanks Demonstrate that the volatile organic samples 
· are not cross contaminated during storage at 
the laboratory. 

Laboratory Control Sample Demonstrates the laboratory's ability to 
perform an analysis within the conformance 
requirements of the method. 
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Matrix Quality Control Samples 

Quality Control Sample Purpose 

Duplicate samples Estimates the ability of the laboratory to obtain 
precise measurements on a sample. This measure is 
dependent on the homogeneity of the sample being 
duplicated. Solid samples often ponray poor 
sample homogeneitY and therefore often have poor 
duplication as regards to the sample result. 

Matrix Spike Sample Estimates the ability of the laboratory to obtain 
accurate measurements on a sample. Toe measure 
is dependent on the bias a sample matrix may cause 
regarding a given analyte. 

Matrix Spike Duplicate Sample In addition to verifying the accuracy of the matrix 
spike sample.the matrix spike duplicate can be used 
with the matrix spike sample as a measure of 
precision by calculating the relative percent 
difference (RPD). 
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Measurement 

Accuracy 

Precision 

Arithmetic mean 

( x ) 

TABLE 9.2-3 
Precision and Accuracy Measurements 

Definition 
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The degree of agreement of a measurement with an accepted reference or true 
value. The only true or known values in the laboratory arc spiked samples. 
Expressed as laboratory control sample percent recovery (LCS %R). 

LCS ·% R= Found xlOO 
True 

Found = the concentration of an analyte determined from sample analysis . 

True = the concentration of the analyte spiked into the sample. 

The measure of analytical reproducibility of two values. Expressed as the 
relative percent difference (RPD) of two values. 

RPD = 

where: x1 = first value 
x2 = second value 

The average of a set of values. 

n 

X = i• l 

n 

where: 

i = the mean 
Xj = the i111 data value 
n = number of data values 
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Measurement 

Sample Standard 
Deviation (s) 

Quality Control Chart 

Upper Control Limit 
(UCL) 

Upper Warning Limit 
(UWL) 

Lower Warning Limit 
(LWL) 

Lower Control Limit 
(LCL) 

TABLE 9.2-3 
Precision and Accuracy Measurements 

(Continued) ~ 

Definition 
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A measure of the random (probable) error associated with a single measurement 
within a data set. 

II 

E (X;-i)2 

s= i•l 

' n-1 

where: 

s = sample standard deviation 
i = the mean 
X; = the i111 data value 
n = number of data values 

A graphical representation of analytical accuracy. • Displays the arithmetic mean 
of a data set, the upper and lower warning limits and the upper and lower 
control limits. 

UCL=x+3s 

UWL=x+2s 

LWL = 'i-~ 

LCL = x - 3s 
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Instrument Type 

Alpha Proponional 

Beta Proponional 

Low Beta 

Quad Beta I" 

Quad Beta 1.5" 

TABLE RP-2-1 
ITAS-RICHLAND LABORATORY 

Instrument List 
September, 1993 

Manufacturer Model 

UST-RD Hex 1 

NMC PC-5 

NMC PCC llTC 

Beckman UST-RD 

UST-RD QB 1 

UST-RD QB 1.5 

Low Alpha/Beta Proponional Tennelec LB5100 
Automatic Changer 

Liquid Scintillation Packard 460CD 

Packard 4530 

Packard 2000CAILL 

Packard 1550 

Gamma Spectroscopy 
Nal 3" Dia. Harshaw NIA 

Nal 9" Dia. Harshaw NIA 

Germanium Onec, PGT, Canberra Coaxial, Planar 

Alpha Spectroscopy Surface Onec 596 
Barrier, 300 mm2 

Alpha Scintillation . Randam SC-5 
Lucas cell counters 

Ludlum 20001182 

Fluorometer Oak Ridge & UST-RD FL 1 

Laser Phosphorimeter UST-RD LIP!, LIP2 
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Age 

11 

4 

4 

27 

8 

7 

6 

12 

9 

7 

5 

12 

28 

5-10 

4-12 

4-11 

4-11 

28 

8 and 5 



co 
~ 
::::.t= 
c:1 

IJ 
('-,,_{ 
m 
~ 
~ 

-= -.-. a-., 

APPENDIX 

. RICHLAND-3 

IT AS Operation-Specific QAMP 
Richland Laboratory Appendix 
Dale Initiated: Seplembcr I, 1993 
Revision No. : 0 
Dale Revised: NIA 
Page 9 of 34 

STANDARD OPERATING PROCEDURE 
LIST 



' O"-. 
~ 
::i'"-
c:l 

" ·r.--J 
co, 
C'-...! 
I~ 
T•·~ ,..,..... 
; 6--, 

SOP NO. 

RDOS0I 

RD0802 

RD0803 

RD0804 

RD0805 

RD0806 

RD0807 

RD0808 

RDOSIO 

RD08 11 

RD0812 

RD0813 

RD1600 

RD I602 

RD1603 

RD I800 

RD I SOI 

RD1802 

RD2203 

RD2800 

RD2801 

RD2802 

RD2803 

RD2804 

RD2806 

RD3800 

RD5800 

TABLE RD-3-1 
ITAS-RICHLAND LABORATORY 

Standard Operating Procedure (SOP) List 

TITLE 

PREPARATION OF QC VIALS 
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RECEIPT TO PREPARATION OF LIQUID RADIOACTIVE STANDARDS 

PREPARATION AND STANDARDIZATION OF BARIUM CARRIERS 

PREPARATION AND STANDARDIZATION OF IODINE CARRIERS 

PREPARATION AND STANDARDIZATION OF STRONTIUM CARRIERS 

PREPARATION OF STRONTIUM CARRIERS 

PREPARATION AND STANDARDIZATION OF YTTRIUM CARRIERS . 

PREPARATION OF MIXED FISSION PRODUCT CARRIER 

PREPARATION OF ALPHA AND/OR BETA AIR FILTER CALIBRATION STANDARDS 

PREPARATION OF GAMMA DETECTOR CALIBRATION STANDARDS 

PREPARATION OF CALIBRATION STANDARDS FOR ALPHA AND/OR BETA GAS 
PROPORTIONAL COUNTERS 

PREPARING BETA AND/OR ALPHA WATER-RESIDUE CALIBRATION STANDARDS 

DETERMINATION OF PROPORTIONAL COUNTERS EFFICIENCY 

CALIBRATION FOR ALPHA SPECTROMETRY SYSTEMS 

LIQUID SCINTILLATION COUNTER CALIBRATION 

ANNUAL CALIBRATION OF nIERMOMETERS 

BALANCE CALIBRATION 

PIPET CALIBRATION CHECK 

ENVIRONMENTAL RADIOCHEMISTRY DATA REVIEW 

CHAIN OF CUSTODY FOR EACH SAMPLE 

RADIOLOGICAL SCREENING AND CLASSIFICATION OF SAMPLES 

METHOD FOR ALPHA/BET A SCREENING 

SAMPLE RECEMNG AND ROUTING 

SAMPLE LOGIN AND TRACKING USING THE SAM SYSTEM 

GENERATION OF SAMPLE DELIVERY GROUP CODES 

HANDLING EPA CROSS-CHECK SAMPLES 

SOFTWARE QUALITY ASSURANCE 
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SOP NO. 

RD5801 

RD6001 

RD6400 

RD6800 

RD6801 

RD7200 

RD7802 

RD7803 

RD7804 

RD7805 

R07806 

RD7807 

RD7808 

RD7809 

RD7810 

RD7811 

RD8801 

RD8802 

RD8803 

RD8804 

RD9012 

RD9200 

RD9400 

RD9600 

RD9601 

RD9602 

RD9603 

TABLE RD-3-1 
ITAS-RICHLAND LABORATORY 

Standard Operating Procedure (SOP) List 
(Continued) 

1TI'LE 

RADIOCHEMICAL SAMPLE DATA PACKAGE ASSEMBLY 

LOGBOOK MAINTENANCE AND REVIEW 

BIOASSA Y DATA REVIEW 

RADIOCHEMISTRY CONTROL CHARTING 

GUIDELINES AND CODES FOR RADIOCHEMISTRY 
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QUALITY TESTING OF DIBUTYL N,N-DIETHYLCARBAMYLPHOPHONATE (DDCP) 

EXTERNAL AUDIT 

INTERNAL AUDIT 

TRAINING 

NON CONFORMANCE 

SURVEILLANCE 

10 CFR 21 COMPLIANCE 

ISSUING BLIND SAMPLES/ST AND ARDS 

WRITING A QUALITY ASSURANCE PROJECT PLAN 

FINAL PRODUCT QUALITY REVIEW 

ASSESSMENT OF THE QUALITY ASSURANCE PROGRAM 

MAINTENANCE OF QUALITY AND OPERATION FILES 

CONTROL OF PROCEDURES AND FORMS 

RECORDS STORAGE 

PROJECT RECORDS MANAGEMENT 

PREVENTIVE MAINTENANCE FOR ION SELECTIVE ELECTRODE ANALYSES 

RADON-222 AI-PHA SCINTILLATION COUNTER PREVENTIVE MAINTENANCE 

FLUOROMETER PREVENTIVE MAINTENANCE 

PREVENTIVE MAINTENANCE FOR AI-PHA SPECTROMETER VACUUM PUMP 

LIQUID SCINTILLATION COUNTER PREVENTIVE MAINTENANCE 

ALPHA, BETA AND GAMMA PROPORTIONAL, ALPHA SPECTROMETER & 
TENNELEC PM 

LASER INDUCED PHOSPHORESCENCE ANALYZER PREVENTIVE MAINTENANCE 
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SOP NO. 

RD9800 

RD10002 

RD10800 

RD10802 

RD10804 

RD10805 

RD10806 

RD10807 

RDllOOI 

RD11004 

RDI2800 

RDI2801 

RD12802 

RD12803 

RD12804 

RD12805 

RD3200 

RD3201 

RD3202 

RD3203 

RD3205 

RD3206 

RD3209 

RD3214 

RD3219 

RD-RA-3321 

TABLE RD-3-1 
IT AS-RICHLAND LABORATORY 

Standard Operating Procedure (SOP) List 
(Continued) 
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PREVENTIVE MAINTENANCE FOR ALL LABORATORY BALANCES 

CHEMICAL/REAGENT TRACKING 

REAGENT WATER QUALITY MONITORING 

PROCUREMENT OF QUALITY MATERIALS 

USE OF BALANCES 

CHECKING THE PORTABLE SURVEY METERS 

DECONTAMINATION OF LABORATORY GLASSWARE AND ELECTRODEPOSITION 
EQUIPMENT 

FACILITY SECURITY 

OUT OF SPECIFICATION REPORTING FOR EG & G ROF CONTRACT BA44377PB 

BIOASSA Y DELIVERY AND RETRIEVAL 

ACCUMULATION AND COLLECTION OF ALL WASTE GENERA TED 

COLLECTION OF LIQUID DRUM SAMPLES 

HAZARDOUS WASTE DESIGNATION 

DISPOSAL OF RADIOACTIVE ST AND ARDS 

WASTE SHIPPING AND MANIFESTING 

GUIDELINES FOR RADIATION AND CONTAMINATION SURVEYS 

COPRECIPIT ATION OF SOME ACTINIDES ON NEODYMIUM FLUORIDE FOR 
ALPHA-PARTICLE SPECTROMETRY 

POLONIUM-210 IN URINE 

TRITIUM IN AIR DETERMINATION 

RADIUM-226 AND 228 IN WATER, SOIL AND SEDIMENT, URINE AND FECES -
ADAPTED FROM EPA 903.1 AND 904.0 

TRITIUM DETERMINATION IN WATER AND AQUEOUS COMPONENT OF WINE 

ISOTOPIC AMERICIUM/CURIUM DETERMINATION 

ISOTOPIC PLUTONIUM DETERMINATION, ALL MATRICES 

GROSS ALPHA AND GROSS BET A IN WATER SAMPLES FROM METHOD 9310 

GAMMA ANALYSIS SAMPLE PREPARATION - ALL MATRICES 

PREPARATION AND DISSOLUTION OF SEDIMENTS AND SOIL BY MICROWAVE 
BOMB DIGESTION 
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SOP NO. 

RD3234 

RD3238 

RD3244 

RD3246 

RD3255 

RD3256 

RD3302 

20-AM-Ol 

20-AM-03 

20-AM/CM-Ol 

20-C-Ol 

20-C-02 

20-C-03 

20-C-04 

20-C-05 

20-C-06 

20-Ce-Ol 

20-Cf-01 

30-Eu-01 

20-Fc-01 

20-H-Ol 

20-H-04 

20-H-OS 

20-H-EE 

20-1-01 

TABLE RD-3-1 
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Standard Operating Procedure (SOP) List 
(Continued) 
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URANIUM PURIFICATION FOR ISOTOPIC AND/OR FLUOROMETRIC 
DETERMINATION BY ION EXCHANGE 

STRONTIUM DETERMINATION IN DRINKING WATER 

THORIUM DETERMINATION IN FECAL AND URINE SAMPLES 

ACTINIDE ELECTRODEPOSITION 

IODINE DETERMINATION IN DRINKING WATER 

TOTAL STRONTIUM DETERMINATION IN URINE 

DETERMINATION OF PLUTONIUM AND/OR AMERICIUM IN SMALL SOIL AND 
FRESH WATER SEDIMENT SAMPLES 

AMERICIUM IN SOIL - ALPHA/GAMMA COINCIDENCE COUNTING 

RADIOCHEMICAL ANALYSIS FOR AMERICIUM IN SOIL 

RAPID DETERMINATION OF ISOTOPIC AMERICIUM/CURIUM 

DETERMINATION OF CARBON-14 IN WATER 

DETERMINATION OF CARBON-14 IN URINE 

DETERMINATION OF C-14 BENZENE SYNTHESIS 

DETERMINATION OF CARBON-14 IN GRAPHITE 

DETERMINATION OF CARBON-14 IN WATER DIRECT COUNTING METHOD 

DETERMINATION OF CARBON-14 IN FECES, DIRECT COUNTING METHOD FOR 
RAPID AND EXPEDITE 

DETERMINATION OF CERIUM-144 IN URINE AND FECAL SAMPLES 

RAPID ISOTOPIC DETERMINATION OF CALIFORNIUM 

DETERMINATION OF EUROPIUM-152, -154 AND -155 IN URINE AND FECAL 
SAMPLES 

PROCEDURE FOR DETERMINATION OF IRON-55 AND IRON-59 IN WATER SAMPLES 

DETERMINATION OF TRITIUM, CARBON-14 OR PHOSPHORUS-32 IN URINE 

DETERMINATION OF TRITIUM IN MILK SAMPLES 

TRmUM BY CRYOGENIC DISTILLATION 

DETERMINATION OF LOW-LEVEL TRmuM IN WATER 

DETERMINATION OF IODINE-131 IN MILK BY BATCH ION EXCHANGE METHOD 
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SOP NO. 

20-1-02 

20-Ni-Ol 

20-Ni-02 

20-Np-03 

20-P-OI 

20-Pb 

20-PbR-Ol 

20-Pm-Ol 

20-Po-02 

20-Pu-02 

20-Pu/ Am/CmR 

20-PuR 

20-Pu/SrR-01 

20-Ra-02 

20-RaRP 

20-Ru-OI 

20-S-02 

20-Sr-02 

20-Sr-03 

20-SrR-01 

20-Tc-01 

20-Tc-02 

20-Tc-03 

20-Th/Pb 

20-TSr-Ol 

TABLE RD-3-1 
IT AS-RICHLAND LABORATORY 

Standard Operating Procedure (SOP) List 
(Continued) 

TITLE 

IT AS Operation-Specific QAMP 
Richland Laboratory Appendix 
Datt: Initiated: September 1. 1993 
Revision No.: 0 
Datt: Revised : NIA 
Page 14 of 34 

DETERMINATION OF IODINE-131 AND 129 IN WATER BY SOLVENT EXTRACTION 
METHOD 

DETERMINATION OF NICKEL-63 IN SOIL 

DETERMINATION OF Ni-63 IN ALL ENVIRONMENTAL MATRICES, EXCEPT SOIL 

DETERMINATION OF NEPTUNIUM-237 BY LIQUID-LIQUID EXTRACTION 

DETERMINATION OF PHOSPHORUS-32 IN WATER 

DETERMINATION OF LEAD-210 BY SOLVENT EXTRACTION 

RAPID DETERMINATION OF Pb-210 IN URINE AND FECES 

DETERMINATION OF PROMETHIUM-147 

POLONIUM-210 DETERMINATION WATER AND URINE MATRICES 

PLUTONIUM - ALPHA ISOTOPIC RAPID PROCEDURE FOR FECES 

SEQUENTIAL PLUTONIUM - AMERICIUM - CURIUM, ALPHA ISOTOPIC RAPID 
PROCEDURE FOR URINE 

PLUTONIUM - ALPHA ISOTOPIC RAPID PROCEDURE FOR URINE 

SEQUENTIAL DETERMINATION OF PLUTONIUM AND TOTAL STRONTIUM RAPID 
PROCEDURE FOR FECES 

DETECTION OF TOTAL ALPHA RADIUM IN WATER AND SOIL 

RADIUM-224 AND 226 IN URINE AND FECES RAPID, EXPEDITE AND PRIORITY 

DETERMINATION OF RUTHENIUM-103 AND -106 IN URINE, FECAL AND WATER 
SAMPLES 

DETERMINATION OF SULFUR-35 IN URINE 

STRONTIUM DETERMINATION FECAL MATRICES 

STRONTIUM DETERMINATION FOR ENVIRONMENT AL MA TRICES 

TOTAL STRONTIUM - RAPID PROCEDURE FOR FECES 

EMERGENCY DETERMINATION OF Tc-99 IN BIOASSA Y MA TRICES 

DETERMINATION OF Tc-99 IN BIOASSAY MATRICES 

DETERMINATION OF Tc-99 IN ENVIRONMENT AL MA TRICES 

THORIUM ISOTOPIC AND LEAD-210 ANALYSIS OF WATER, SEDIMENTS, AND SOIL 

TOT AL STRONTIUM - RAPID ANALYSIS FOR URINE 

-
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SOP NO. 

20-U-02 

20-U-03 

20-U-04 

20-U-05 

20-U-06 

20-UIR 

20- U/Po 

30-01 

30-03 

30-04 

30-05 

30-06 

30-07 

30-08 

30-10 

30-11 

30-12 

30-13 

30-19 

30-20 

30-BA-LP 

30-BA-SP 

TABLE RD-3-1 
ITAS-RICHLAND LABORATORY 

Standard Operating Procedure (SOP) List 
(Continued) 

TITLE 

IT AS Oper.uion-Specific QAMP 
Richland Laborarory Appendu. 
Dare Initiated: September I. 1993 
Revision No .: 0 
Dare Revised : NIA 
Page IS of 34 

PURIFICATION OF URANIUM BY IMBK EXTRACTION AND RADIOMETRIC 
DETERMINATION OF URANIUM 

FLUOROMETRIC DETERMINATION OF URANIUM FOLLOWING PURIFICATION 

DIRECT FLUOROMETRIC ANALYSIS OF URANIUM IN URINE ROUTINE AND RUSH 
METHOD 

DETERMINATION OF URANIUM BY PHOSPHORESCENCE ANALYSIS 

URANIUM SEPARATION FOR URINE SAMPLES 

URANIUM ISOTOPIC - RAPID ANALYSIS 

URANIUM ISOTOPIC AND POLONIUM-210 ANALYSIS OF WATER, SEDIMENTS, AND 
SOIL 

DETERMINATION OF MIXED FISSION PRODUCTS IN URINE AND FECAL SAMPLES 

DETERMINATION OF GROSS ALPHA & BETA ACTIVITY IN WATER 

·DETERMINATION OF GROSS ALPHA AND BETA ACTIVITY SOLVENT EXTRACTION 
PROCEDURE 

DETERMINATION OF TOTAL ALPHA AND BETA ACTIVITY IN AIRBORNE 
PARTICULATES 

DETERMINATION OF TOTAL ALPHA AND BETA ACTIVITY IN FOOD AND 
VEGETATION 

DETERMINATION OF TOTAL ALPHA AND BETA ACTIVITY IN SOIL, BOTTOM 
SEDIMENT AND SHORELINE SOIL 

DETERMINATION OF GROSS BETA ACTIVITY IN URINE - RAPID AND NORMAL 
ANALYSIS 

DETERMINATION OF GROSS ALPHA ACTIVITY IN WATER BY CO-PRECIPITATION 

SAMPLE PREPARATION FOR DISSOLVED URANIUM BY DIRECT MEASUREMENT OF 
LASER-INDUCED PHOSPHORESCENCE 

URANIUM SEPARATION FOR URANIUM DETERMINATION BY LASER-INDUCED 
PHOSPHORESCENCE 

GROSS RADIUM ALPHA SCREENING PROCEDURE FOR DRINKING WATER 

DETERMINATION OF SOLUBILITY OF RADIOACTIVE PARTICLE CONSTITUENTS 

PARTICLE SIZE ANALYSIS OF AEROSOL-INCIDENT SAMPLES 

PREPARATION FOR BIOASSAY EMERGENCY ANALYSIS 

URINE AND FECAL SAMPLE PREPARATION 
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SOP NO. 

30-CARDS 

30-CR-Ol 

30-DISS 

30-ED-02 

30-ENV-SP 

30-EP 

30-GA 

30-IL-SP-Ol 

30-IX 

30-PR 

30-QC 

30-RFSP 

30-SG 

30-SOIL 

30-SUP-Ol 

RD4600 

RD4601 

RD4602 

RD4606 

RD4607 

RD4608 

RD4609 

RD4610 

RD4611 

RD4612 

RDCRC 

60-ERA-OO 

TABLE RD-3-1 
IT AS-RICIIl...AND LABO RA TORY 

Standard Operating Procedure (SOP) List 
(Continued) 

TITLE 

ITAS Operation-Specific QAMP 
Richland Laboratory Appendix 
Date Initiated: September 1. 1993 
Revision No.: 0 
Date Revised : NIA 
Page 16 of 34 

EXAMPLES OF RADIOCHEMISTRY ANALYTICAL WORK CARDS AND FORMS 

CREATININE ll PROCEDURE - ENDPOINT METHOD 

COMPLETE DISSOLUTION OF SMALL SOIL AND SEDIMENT SAMPLES BY MIXED 
ACIDS IN TEFLON BEAKERS 

ELECTRODEPOSITION PROCEDURE FOR THE ACTINIDES 

SAMPLE PREPARATION PROCEDURE FOR ENVIRONMENT AL MA TRICES 

DIRECTIONS FOR ANALYSIS OF EPA INTERLABORATORY COMPARISON SAMPLES 

DETERMINATION OF GROSS ALPHA ACTIVITY IN URINE - DIRECT MEASUREMENT 
METHOD 

INTERMEDIATE LABORATORY SOIL SAMPLE PREPARATION - UNC TRENCH SOILS 

ION EXCHANGE COLUMN PREPARATION 

PROTEIN IN URINE 

QUALITY CONTROL INSTRUCTIONS 

RESIN AND FILTER SAMPLE PREPARATION PROCEDURE 

SPECIFIC GRAVITY OF URINE 

SOIL AND SEDIMENT PREPARATION PROCEDURE 

SYNTHETIC URINE PREPARATION 

OPERATION OF LIQUID SCINTILLATION COUNTER 

USE OF HEX ALPHA 

USE OF QUAD BET A COUNTERS 

USE OF BET A 12 & 13 COUNTERS 

USE OF BETA PROPORTIONAL 41-46 

USE OF 9• DETECTOR FOR GAMMA COUNTING 

USE OF GERMANIUM/GAMMA DETECTORS 

USE OF ALPHA SPECTROMETERS 

USE OF DECAY CALCULATION FOR CHECK SOURCE ACTIVITY 

USE OF TENNELEC LB5100 

CONTROL OF RADIATION COUNTERS 

ERA DATA HANDLING 
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SOP NO. 

60-ERA-01 

60-ERA-02 

60-ERA-03 

60-ERA-04 

60-ERA-05 

60-ERA-06 

60-ERA-07 

60-ERA-08 

60-ERA-09 

60-ERA-10 

60-ERA-11 -

60-ERA-12 

60-ERA-13 

60-ERA-14 

60-ERA-15 

60-ERA-16 

60-ERA-17 

60-ERA-18 

60-ERA-19 

60-ERA-SP 

61-BA-00 

61-BA-05 

61-BA-06 

61-BA-07 

61-BA-08 

61-BA-09 

61-BA-10 

61-BA-ll 

TABLE RD-3-1 
IT AS-RICHLAND LABORATORY 

Standard Operating Procedure (SOP) List 
(Continued) 

1Tl'LE 

SAMPLE RECEIPT 

SAMPLE LOGIN 

PRELIMINARY DATA EVALUATION 

DATA ENTRY AND CALCULATIONS 

TRmUM IN WATER (DIRECT COUNTING) 

TRITIUM IN WATER (ELECTROLYTIC ENRICHMENT) 

TRITIUM IN AIR 

CARBON 14 IN AIR (SODA LIME) 

GROSS ALPHA IN ALL MEDIA 

GROSS BET A IN ALL MEDIA 

CALCULATION OF P-32, 1-131 AND TOTAL RADIUM 

TECHNETIUM-99 IN ENVIRONMENTAL MEDIA 

Sr-90 OR Sr-89 & -90 IN ENVIRONMENT AL MEDIA 

ALPHA SPECTROSCOPY CALCULATIONS 

CALCULATION OF URANIUM FLUOROMETRIC DAT A 

CALCULATION FOR RADIUM-226 BY DEEMANA TION 

RADON-222 IN WATER 

GAMMA SPECTROMETRY 

REPORTING 

ITAS Operation-Specific QAMP 
Richland Laboratory Appendill 
Date Initiated : September 1. 1993 
Revision No. : 0 
Date Revised : NIA 
Page 17 of 34 

SAMPLE REPARATION PROCEDURE FOR ENVIRONMENTAL MATRICES 

BA DATA HANDLING 

GENERAL PROCEDURE INSTRUCTIONS 

PLUTONIUM 

Sr-90 AND TOT AL STRONTIUM -

QUS 

URANIUM WITH YIELD CORRECTION 

H-3 AND C-14 

Pu/Sr SEQUENTIAL ANALYSIS (IPS & IPSR) 
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SOP NO. 

61-BA-12 

61 -BA-13 

61-BA-14 

61-BA-15 

61-BA-16 

61-BA-17 

61 -BA-18 

61-BA-19 

61-BA-20 

61-BA-21 

61-BA-24 

TABLE RD-3-1 

IT AS Operation-Specific QAMP 
Richland Laboratory Appendix 
Date Initiated: September 1. 1993 

C:::: Revision No .: 0 
Date Revised: NIA 
Page 18 of 34 

IT AS-RICHLAND LABORATORY 
Standard Operating Procedure (SOP) List 

(Continued) 

TITLE 

'Pu/Am/Cm & Pu/Sr/Am SEQUENTIAL ANALYSIS (ITPAC &IPSA) 

Pu/Am SEQUENTIAL & Am ANALYSIS (IPA & Am) 

Pu ALPHA AND Pu BET A & Am SEQUENTIAL & Pu-241 ANALYSIS 

Pu/U SEQUENTIAL ANALYSIS 

GAMMA SPECTROSCOPY/LEPS ANALYSIS 

GROSS BET A IN URINE AND FECES 

LOW ALPHA IN URINE 

ISOTOPIC URANIUM 

QUALITY CONTROL 

EMERGENCY AND EXPEDITE PROCESSING 

SAMPLE RESULTS .DUE TO BE REPORTED (SAMPLE STATUS) 
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RICHLAND-4 
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ANALYTICAL METHODS 
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Analytical Parameters 

Gross Alpha/Beta 

Americium-241 

Carbon-14 

Calcium45 

Curium-242 

TABLE RD-4-1 

IT AS Operation-Specific QAMP 
Richland Laboratory Appendix 
Date Initiated: September I , 1993 
Revision No.: 0 
Date Revised : NIA 
Page 20 of 34 

IT AS-RICHLAND LABORATORY 
Radiological Methods 

Matrix Method 

Water SW846 Method 9310 

Solvent Extraction and Determination by Gas Flow Proportional 
Alpha/Beta Counting 

Soil Direct Determination by Gas Flow Proponional Alpha/Beta 
Counting 

Filter Direct Determination by Gas Flow Proponional Alpha/Beta 
Counting 

Other Matrices Sample Digestion and Determination by Gas Flow Proponional 
Alpha/Beta Counting 

Water Separation by Ion Exchange and Determination by Alpha 
Spectrometry 

Soil Sample Digestion, Separation by Ion Exchange and Determination 
by Alpha Spectrometry 

Other Matrices Sample Digestion, Separation by Ion Exchange and Determination 
by Alpha Spectrometry 

Water Direct Determination by Liquid Scintillation Counting 

Sample Distillation and Determination by Liquid Scintillation 
Counting 

Soil Combustion of Sample, Collection of CO2 and Determination by 
Liquid Scintillation Counting 

Urine Direct Determination by Liquid Scintillation Counting 

Other Matrices Combustion of Sample, Collection of CO2 and Determination by 
Liquid Scintillation Counting 

Water Sample Separation and Determination by Gas Flow Proportional 
Counting 

Water Separation by Ion Exchange and Determination by Alpha 
Spectrometry 

Soil Sample Digestion, Separation by Anion Exchange and 
Determination by alpha Spectrometry 

Other Matrices Sample Digestion, Separation by Anion Exchange and 
Determination by Alpha Spectrometry 
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Analytical Parameten 

Gamma Isotopic 

Iodine-129 

Iodine-131 

Lead-210 

Nickel-63 

Neptunium-237 

TABLE RD-4-1 
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IT AS-RICHLAND LABORATORY 
Radiological Methods 

(Continued) 

Matrix Method 

Water Direct Determination by Gamma Spectroscopy 

Soil Direct Determination by Gamma Spectroscopy 

Air Filter Direct Determination by Gamma Spectroscopy 

Urine/Feces Direct Determination by Gamma Spectroscopy 

Other Matrices Direct Determination by Gamma Spectroscopy 

Water Solvent Extraction and Determination by Liquid Scintillation 
Counting 

Direct Determination by Gamma Spectroscopy 

Other Matrices Direct Determination by Gamma Spectroscopy 

Drinking Water Sample Separation and Determination by Gas Flow Proportional 
Counting 

Milk Sample Separation by Ion Exchange and Determination by Gas 
Flow Proportional Counting 

Water Direct Determination by Gamma Spectroscopy 

Air Filter Direct Determination by Gamma Spectroscopy 

Water Separation by Ion Exchange and Determination by Gas Flow 
Proportional Counting 

Air Filter Sample Digestion, Separation by Ion Exchange and Determination 
by Gas Flow Proportional Counting 

Soil Direct Determination by Gamma Spectroscopy 

Other Matrices Direct Determination by Gamma Spectroscopy 

Water Direct Determination by Liquid Scintillation Counting 

Envirnomenral Sample Digestion, Separation and Determination by Liquid 
Matrices Scintillation Counting 

Water Separation by Liquid-Liquid Extraction and Determination by Alpha 
Spectrometty 

Soil Separation by Liquid-Liquid Extraction and Determination by Alpha 
Spectrometry 

Other Matrices Separation by Liquid-Liquid Extraction and Determinati~n by Alpha 
Spectrometry 
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Analytical Parameters 

Polonium-210 

Plutonium Isotopic 

Radium - Total Alpha 

Radium-226 & 228 

Strontium-89, 90 and 
Total Strontium 

IT AS Operation-Specific QAMP 
Richland Laboratory Appendix 
Dale Initiated: Scp1embcr I, 1993 
Revision No. : 0 
Da1e Revised: NIA 

TABLE RD-4-1 
ITAS-RICHLAND LABORATORY 

Radiological Methods 
(Continued) 

Page 22 of 34 

Matrix Method 

Water Separation by Ion Exchange and Determination by Alpha 
Spectrometry 

Urine Separation by Ion Exchange and Determination by Alpha 
Spectrometry 

Vegetation, Soil Sample Digestion, Separation by Ion Exchange and Determination 
or Sediment by Alpha Spectrometry 

Direct Determination by Gamma Spectrometry 

Air Filter Sample Digestion, Separation by Ion Exchange and Determination 
by Alpha Spectrometry 

Water Separation by Ion Exchange and Determination by Alpha 
Spectrometry 

Air Filter Sample Digestion, Separation by Ion Exchange and Determination 
by Alpha Spectrometry 

Vegetation, Soil Sample Digestion, Separation by Ion Exchange and Determination 
or Sediment by Alpha Spectrometry 

Urine Separation by Ion Exchange and Determination by Alpha 
Spectrometry 

Feces Sample Digestion, Separation by Ion Exchange and Determination 
by Alpha Spectrometry 

Animal Tissue or Sample Digestion, Separation by Ion Exchange and Determination 
Bone by Alpha Spectrometry 

Water Coprccipiwion and Determination by Gas Flow Proponional 
· Counting or Alpha Scintillation Counting 

Soil Sample Digestion, Coprccipitation and Determination by Gas Flow 
Proportional Counting or Alpha Scintillation Counting 

Water, Soil & Adapted from EPA Procedures 903.1 and 904.0 
Sediment, Urine 

and Feces 

Water J>rccipitation and Determination by Gas Flow Proportional Beta 
Counting 

Vegewion, Soil Sample Digestion, Precipiwion and Determination by Gas Flow 
or Sediment Proponional Beta Counting 
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Analytical Parameters 

Strontium-89, 90 and 
Total Strontium 

(Continued) 

Technetium-99 

Thorium Isotopic 

Tritium 

TABLE RD-4-1 
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IT AS-RICHLAND iABORATORY 
Radiological Methods 

(Continued) 

Matrix Method 

Air Filter Sample Digestion, Precipitation and Determination by Gas Flow 
Proportional Beta Counting 

Urine Precipiwion and Determination by Gas Flow Proportional Beta 
Counting 

Feces Sample Digestion, Precipitation and Detennination by Gas Flow 
Proportional Beta Counting 

Animal Tissue or Sample Digestion, Precipitation and Determination by Gas Flow 
Bone Proportional Beta Counting 

Water Sample Separation and Liquid Scintillation Counting 

Urine or Feces Sample Separation and Liquid Scintillation Counting 

Vegetation, Soil, Sample Digestion, Separation and Liquid Scintillation Counting 
Sediment, 

Animal Tissue or 
Bone 

Water Separation by Anion Exchange and Determination by Alpha 
Spectrometry 

Soil, Air Filter, Sample Digestion, Separation by Anion Exchange and 
Vegetation, Determination by Alpha Spectrometry 
Sediment, 

Animal Tissue or 
Bone 

Urine or Feces Separation by Anion Exchange and Determination by Alpha 
Spectrometry 

Water Direct Determination by Liquid Scintillation Counting 

Sample Distillation and Determination by Liquid Scintillation 
Counting 

Electrolytic Enrichment and Determination by Liquid Scintillation 
Counting 

Wine Sample Distillation and Determination by Liquid Scintillation 
Counting 
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Analytical Parameters 

Tritium 
(Continued) 

Uranium Total 

Uranium Isotopic 

TABLE RD-4-1 
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IT AS-RICHLAND LABORATORY 
Radiological · Methods 

(Continued) 

Matrix Method 

Silica, Sample Distillation and Determination by Liquid Scintillation 
Vegetation, Soil Counting 

or Sediment 

Urine Direct Determination by Liquid Scintillation Counting 

Sample Distillation and Determination by Liquid Scintillation 
Counting 

Water Sample Separation and Determination by Laser Phosphorimetry 

Soil or Sediment Sample Digestion, Sample Separation and Determination by Laser 
Phosphorimetcy 

Direct Determination by Gamma Spectrometry 

Air Filter, Sample Digestion, Sample Separation . and Determination by Laser 
Vegetation, Phosphorimetcy 

Animal Tissue or 
Bone 

Urine Sample Separation and Determination by Laser Phosphorimetry 

Water Separation by Anion Exchange and Determination by Alpha 
Spectrometry 

Air Filter, Sample Digestion, Separation by Anion Exchange and 
Vegetation, Soil, Determination by Alpha Spectrometry 

Sediment, . 

Animal Tissue or 
Bone 

Urine or Feces Separation by Anion Exchange and Determination by Alpha 
Spectrometry 
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MINIMUM DETECTABLE ACTIVITY 
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FIGURE RD-5-1 
ITAS-RICHLAND LABORATORY 

Radiochemical Minimum Detectable Concentration 

Detection Limits 

For radiochemistry measurements, ITAS/RD uses for guidance "Performance Criteria for 
Radiobioassay", Draft Standard P/Nl3.30 ANSI/Health Physics Society Standard, "Upgrading 

Environmental Radiation Data". EPA 520/1-80-012, and "Lower Limit of Detection: Definition and 
Elaboration of a Proposed Position for Radiological Effluent and Environmental Measurements", 

Nureg/CR-4007, or _as requested by the client. 

Minimum Detectable Concentration Equation 

MDC = 3 + {4.65 * ✓Rb * tb) 

2.22 * E * t * V * Y a a 

Terms in Equations 

E = counting efficiency for the analyte of interest. 

MDC = minimum detectable activity in pCi per sample unit. 

Rt, = background counts per minute (cpm) in the ROI or analyte of interest. 

Ra = gross cpm of sample aliquant. 

ta = count length of sample aliquant, in minutes. 

1t, = count length of background, in minutes. 

TPU = total propagated uncertainty. 

UE = relative fractional random uncertainty associated with the counting efficiency E, typically 
. 0.03 . 

UR = counting uncertainty in pCi per sample unit. 

U5 = relative fractional systematic uncertainty of the procedure, typically 0.03 . 
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IT AS-RICHLAND LABO RA TORY 
Radiochemical Minimum Detectable Concentration 

(Continued) 

Uv = relative fractional random uncertainty associated with the volume measurement, typically 
0.015. Substitute UM for solid samples, typically 0.01. 

Uy = relative fractional random uncertainty associated w'ith yield Y, typically 0.05 for procedures 
with radiochemical separations. 

Va = volume or mass of sample aliquant analyzed, typically in liters. Substitute Ma for solid 
samples, typically in grams. 

Y = chemical yield, as determined from processing matrix spikes. Y = dpm recovered/dpm 
added. 

2 = for two sigma uncertainty. 

2.22 = conversion of dpm to pCi. 

3, 4.65 = constants in the MDC equation. 



This page was intentionally left blank. 

IT AS Operation-Specific QAMP 
Richland Laboratory Appendix 
Dare Initialed: September I. I 993 
Revision No. : 0 
Dare Revised : NIA 
Page 28 of 34 

-..... 



. C-0 
·,.,o 
:::r= 
c::J 

1t 
r-,J 
~ 
~·~.J 

· ri---~ -­~ 
~ 

APPENDIX 

RICHLAND-6 

IT AS Operacion-Specific QAMP 
Richland Laboratory Appendix 
Da1e Initialed: Sep1ember I. 1993 
Revision No.: 0 
Dale Revised : NI A 
Page 29 of 34 

PERFORMANCE EVALUATION STUDIES 
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PE Sample 
Program Description 

Environmental Radioactivity 
Laboratory lntercomparison 
Studies Program (EMSL) 

Environmental Measurements 
Laboratory Quality Assessment 
Program (QAP) 

TABLE RD-6-1 
IT AS-RICHLAND Laboratory 

Performance Evaluation Studies 

Analysis Performed 

Gamma, Iodine, Gross 
Alpha, Gross Beta, Tritium, 
Radium-226, Radium-228, 
Plutonium, Strontium-89, 
Strontium-90, Natural 
Uranium 

Gamma, Tritium, Plutonium, 
Strontium, Uranium, 
Americium 

IT AS Operation-Specific QAMP 
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Frequency of 
Participation 

Monthly 

Semi-Annually 
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PREVENTIVE MAINTENANCE SCHEDULES 
. . 
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Imtrument 

Alpha Proponional 

Beta Proponional 

Liquid Scintillation 

Quad ctl3 Proponional 

Gamma Spectroscopy 

Alpha Spectroscopy 

LIPA 

Benzene Synthesizer 

Electrolytic Enrichment 

Fluorometer 

TABLE RD-7-1 
ITAS-RICHLAND LABORATORY 

Maintenance Schedule 
Radiological Analysis Equipment 

Items Checked/Service 

Check gas flow 
Clean sample tray 

Check bubbler oil level 

Check gas flow 
Clean sample holders 

Clean sample changer 
Check condensate trays 

Check air filters 

Check gas flow 
Clean sample holders 

Check LN2 level 
Replace plastic liner 

Clean sample bolder 
Change vacuum pump oil 

Clean sample changer 
Check laser dye performance 

Check gas tubes 
Clean instrument 

Check electrical leads 
Clean system 

Clean sample bolder 

ITAS Operation-Specific QAMP 
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Minimum Frequency 

Daily 
Weekly 
Monthly 

Daily 
Weekly 

Weekly 
Weekly 
Monthly 

Daily 
Weekly 

Bi-weekly 
Weekly 

As needed 
Every six months 

Weekly 
Weekly 

Weekly 
Monthly 

Monthly 
Monthly 

Weekly 

'"··· 
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SPECIAL ANALYSIS - 2 

INSTRUMENT LIST 



INSTRUMENT TYPE 

GC/MS 

TABLE SA-2-1 
INSTRUMENT INVENTORY 

MANUFACTIJRER MODEL 

Finnigan 4500 

Finnigan TSQ-45B 

Hewlett Packard 5971A 

Finnigan MAT-95 

IT AS Operation-Specific QAMP 
Special Analysis Appendill 
Date Initiated : September I . I 993 
Revision No. : O 
Date Revised : NIA 
Page 8 of 30 

AUTOSAMPLER AGE 

10 

7673A 7 

7673A 2.5 

CTC-2000 2.0 
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STANDARD OPERATING PROCEDURE LIST 
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SOP NO. 

Table SA-3-1 
ITAS-SPECIAL ANALYSIS LABORATORY 

Standard Operating Procedure (SOP) List • 

TITI.E 
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Special Analysis Appendix 
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Revision No. : 0 
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Page 10 of 30 

STANDARD PREPARATION 

TDLOOO Procurement, Receipt, Preparation, Storage, Traceability and Documentation of Standards for 
Dioxin/Furan Analysis 

CALIBRATION 

TDLlOO Use of Class S Weights 

IT AS-SA-QC-0003 Annual Pipencr Calibration-Gravimeuic Method and Quanerly Pipencr Calibration (Manufacturer's 
Method) 

TDL102 Calibration of Themtometers 

TDL103 Balance Calibration Checks 

SAMPLE RECEIPT 

ITAS-SA-SC-0001 Sample Handling and Storage 

IT AS-SA-SC-0002 Sample Receipt, Coding, Tracking and Initiation of Testing 

ORGANIC SAMPLE PREPARATION 

ITAS-SA-OP-001 Dioxin and Furan-Extraction Method for Soil and Sediment (Jar Extraction) 

TDL304 Dioxin and Furan-Preparation of Building Scrape Material for Extraction 

TDL305 Dioxin and Furans-Extraction Method for Water 

TDL306 Dioxin and Furan-Extraction Method for Wipes (Jar Extraction) 

TDL307 Dioxin and Furan-Extraction Method for Wipes (Soxhlet Extraction) 

TDL308 Dioxin and Furan-Extraction Method for Ay Ash and Other Carbonaceous Materials (Acid Pre-treaanent) 

TDL309 Dioxin and Furan-Extraction Method for Organic Material 

TDL310 Dioxin and Furan-Extraction Method for Industrial Hygiene Samples 

TDL311 Dioxin and Furan-Extraction Method for Biological Samples 

TDL312 Dioxin and Furan-Single Column Cleanup 

TDL313 Dioxin and Furan Silica Gel/ Alumina Column Cleanup 

TDL314 Dioxin and Furan Caustic and Acid Cleanup 

TDL315 Activated Carbon Cleanup for Isomer Specific and·Total Dioxin/furan Analysis 

ITAS-SA-OP-0015 Polychlorinated Biphenyl (PCB) Irifraction Methods and Cleanup Procedures for GC/MS Analysis 

GC\MS Analysis 

TDL316 2.3,7,8-TCDD & 2,3,7,8-TCDF Analysis Procedures by Multiple Ion Detection (MID) High Resolution 
Gas Chromatography/Low Resolution Mass Spectrometry (HRGC/LRMS) 

TDL317 Total PCDD and PCDF Congener (CI.-Cla) Analysis Procedure by Multiple Ion Detection (MID) High 
Resolution Gas Chromatography/High Resolution Mass Spectrometry (HRGC/HRMS) 
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SOP NO. 

IT AS-SA-MS-0003 

IT AS-SA-MS-0004 

IT AS-SA-MS-0005 

Table SA-3-1 
IT AS-SPECIAL ANAL Y.SIS LABO RA TORY 

SOP LIST 
(continued) 

TITLE 

IT AS Operation-Specific QAMP 
Special Analysis Appendix 
Date Initiated: September I , 1993 
Revision No. : 0 
Date Revised : NIA 
Page 11 of 30 

2.3,7,8-TCDD and 2,3,7,8-TCDF Analysis Procedures by Selective Ion Recording (SIR) High Resolution 
Gas Chromatography/High Resolution Mass Spectroscopy (HRGC/HRMS) 

Total PCDD and PCDF Congener Analysis Procedures by Selective Ion Monitoring (SIM) High 
Resolution Gas Chromatography/High Resolution Mass Spectroscopy (HRGC/HRMS) 

Total Polychlorinated Biphenyl (PCB) Analysis Procedures by Selective Ion Recording (SIR) High 
· Resolution Gas Chromatography/High Resolution Mass Spectroscopy (HRGC/MS) 

IT AS-SA-MS-0006 Analysis of Standard Reference Material (SRM) 1614 

DATA REPORTING 

TDL1500 Laboratory Data Recording in the GC/MS Labs 

TDL1501 Dioxin and Furan Analysis Forms 

IT AS-SA-DR-0001 Data Repons 

TDL1503 Analytical Logbook Recording Procedures 

TDL1504 Laboratory Notebook Recording Procedures 

TDL1505 Client Notification of Corrected Data and Issuing Corrected Data Repons 

DATA REVIEW 

TDL1600 Analyst Data Review 

TDL1601 Final Data Review and QC Check 

QUALITY CONTROL 

TDL1700 Blanks 

TDL1701 Matrix Spilce/Matrix Spilce Duplicate Analysis 

TDL1703 Blind QC Samples 

TDL1705 Nonconformance and Corrective Action 

TSL1706 Conduct of Internal Surveillances and Audits 

TDL1707 Project Records Maintenance 

TDL1708 Quality and Operations Records Retention 

TDL1709 Personnel Training and Qualifications 

TDL1711 On-site Storage of Project Records and Transferral to Off-site Storage 

TDL1712 QC Sample Tracking 

TDL1713 Detection Limit Determinations 

TDL1714 Control Chaning/lnterpretatiaD 

TDL1716 Routine Monitoring of Refrigerators, Freezers, and Ovens 

IT AS-SA-QC-0024 Material Procurement and Control 
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SOP NO. 

IT AS-SA-QC-0033 

IT AS-SA-QC-0034 

IT AS-SA-QC-0035 

Table SA-3-1 
ITAS-SPECIAL ANALYSIS LABORATORY 

SOP LIST 
(continued) 

TITLE 

Sample Rerun Requirements for Dioxin/Furan Analysis 

Preventive Maintenance of Finnigan MAT 95 

Preventive Maintenance of Hewlett Packard MSD 

DOCUMENT CONTROL 

IDLISOO Preparation and Conuol of Procedures and Manuals 

PREVENTATIVE MAINTENANCE 

TDL1900 Preventive Maintenance ef the Finnigan 4500 

IDL1901 Preventive Maintenance of the Finnigan TSQ 

IDL1902 Preventive Maintenance of the VG 70-250s 

IDL1903 Preventive Maintenance of Gas Chromatographs 

.MISCELLANEOUS 

muooo Glassware Cleanup Procedure for Dioxin/Furan Analysis 

muo10 Lockout/Tagout Procedures 

ID-HSOOOl Inspection, Maintenance, and Testing of Exhaust Hoods 

HAZARDOUS WASTE MANAGEMENT 

IDU200 Hazardous Waste Management Policy 

TDU201 Waste Characterization and Categorization 

TDU202 Waste Accumulation 

IDU203 Waste Packaging and Storage 

IDU204 Waste Shipping and Manifesting 

IDU205 Waste Minimization 

IDU206 Laboratory Treatability Srudy Exemption Tracking 

TDU207 Chemical Inventory 

IT AS Operation-Specific QAMP 
Special Analysis Appendix 
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SPECIAL ANALYSIS - 4 

ANALYTICAL METHODS 
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Analytical 
Parameters Matrix 

PCBs by Witer 
HRGC/HRMS' 

Liquid 

TCLP Leachate 

Domestic Waste , 
Industrial Waste , 
Sludge, Solids, 

Sediment 

Soil 

Dioxins/ Water 
Dibenzofurans 

by Liquid 

HRGC/LRMSZ 
TCLP Leachate 

Domestic Waste , 
Industrial Waste , 
Sludge, Solids. 

Sediment 

Soil 

Dioxins/ Water 
Dibenzofurans 

by Liquid 

HRGC/HRMS' 
TCLP Leachate 

Domestic Waste , 
Industrial Waste , 
Sludge, Solids, 

Sediment 

Soil 

TABLE SA-4-1 

IT AS Operation-Specific QAMP 
Special Analysis Appendix 
Date Initiated: September I , 1993 
Revision No.: 0 
Date Revised : NIA 
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SPECIAL ANALYSIS LABORATORY 
Organic Sample Preparation Methods 

Methods 

NPDES RCRA (SW846) CLP Other 

Not Applicable Not Applicable Nol Applicable SOP# 
ITAS-SA-OP-0015 

Not Applicable Not Applicable Not Applicable SOP# 
ITAS-SA-OP-0015 

Not Applicable Nol Applicable Nol Applicable SOP# 
ITAS-SA-OP-0015 

Not Applicable Not Applicable Not Applicable SOP# 
IT AS-SA-OP-0015 

Not Applicable Not Applicable Not Applicable SOP# 
ITAS-SA-OP-0015 

Method 613' Method 8280 Not Applicable Not Applicable 

Not Applicable Method 8280 Not Applicable Not Applicable 

Nol Applicable Method 8280 Nol Applicable Not Applicable 

Method 8280 Not Applicable Not Applicable 
Not Applicable 

Not Applicable Method 8280 Not Applicable Nol Applicable 

Not !,pplicable Method 8290 Not Applicable Not Applicable 

Not Applicable Method 8290 Not Applicable Not Applicable 

Not Applicable Method 8290 Not Applicable Not Applicable 

Nol Applicable Method 8290 Not Applicable Not Applicable 

Not Applicable Method 8290 Nol Applicable Not Applicable 

Includes drinking, surface and saline water 

High Resolution Gas Chromatography/Low Resolution Mass Spectromcay 

High Resolution Gas Chromatography/High Resolution Mass Spectrometry 
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TABLE SA-4-2 
SPECIAL ANALYSIS LABORATORY 

Organic Analysis Methods 

ITAS Operation-Specific QAMP 
Special Analysis Appendix 
Date Initiated: September I, 1993 
Revision No.: 0 
Date Revised : NIA 
Page 15 of 30 

Methods 
Analytical ---

Parameters Matrix NPDES RCRA CLP Other 
(SW846) 

PCBs Water Not Applicable Not Applicable Not Applicable SOP# 
by ITAS-SA-OP-0015 

HRGC/HRMS' 
Liquid Not Applicable Not Applicable Not Applicable SOP# 

IT AS-SA-OP-0015 

TCLP Leachate Not Applicable Not Applicable Not Applicable SOP# 
ITAS-SA-OP-0015 

Domestic Waste, Not Applicable Not Applicable Not Applicable SOP# 
Industrial Waste, IT AS-SA-OP-0015 

Sludge, 
Solids, Sediment 

Soil Not Applicable Not Applicable Not Applicable SOP# 
ITAS-SA-OP-0015 

Dioxins/ Water Method 613'. Method 8280 Not Applicable Not Applicable 
Dibenzofurans 

by Liquid Not Applicable Method 8280 Not Applicable . Not Applicable 

HRGC/LRMS1 
TCLP Leaclwe Not Applicable Method 8280 Not Applicable Not Applicable 

Domestic Waste, Not Applicable Method 8280 Not Applicable Not Applicable 
Industrial Waste, 

Sludge, 
Solids, Sediment 

Soil Not Applicable Method 8280 Not Applicable Not Applicable 

Dioxins/ Water Not Applicable Method 8290 Not Applicable Not Applicable 
Dibenzofurans 

by Liquid Not Applicable Method 8290 Not Applicable Not Applicable 
HRGC/HRMS3 

Method 8290 TCLP Leachate Not Applicable Not Applicable Not Applicable 

Domestic Waste, Not Applicable Method 8290 Not Applicable Not Applicable 
Industrial Was1e, 

Sludge, 
Solids, Sediment 

Soil Not Applicable Method 8290 Not Applicable Not Applicable 

2,3,7,8-TCDD Warer NIA NIA NIA EPA1613 
by 

HRGC/HRMS 

Includes drinking, surface and saline water 

High Resolution Gas Chromatography/Low Resolution Mass Spectromeay 

High Resolution Gas Chromatography/High Resolution Mass Spectromeay 
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SPECIAL ANALYSIS - 5 

PRACTICAL QUANTITATION LIMITS 
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SPECIAL ANALYSIS LABORATORY 
DIOXIN/FURANS BY HRGC/LRMS METHOD 8280 

Practical Quantitation Limits (PQL)'1>,<2> 

ANALYTE WATERPQLs SOIL PQLs01 

(ng/L) (ng/g) 

2,3,7,8-TCDD 10.0 1.0 

2,3,7,8-TCDF 10.0 1.0 

Total-TCDD 10.0 1.0 

1,2,3, 7,8-PeDD 10.0 1.0 

Total-PeDD 10.0 1.0 

1,2,3 ,4, 7 ,8-HxDD 10.0 1.0 

1,2,3,6,7,8-HxDD 10.0 1.0 

1,2,3, 7,8,9-HxDD 10.0 1.0 

Total-HxDD 10.0 1.0 

1,2,3,4,6, 7 ,8-HpDD 10.0 1.0 

Total-HpDD 10.0 1.0 

OCDD 10.0 1.0 

Total-TCDF 10.0 1.0 

1,2,3, 7 ,8-PeDF 10 .0 1.0 

2,3 ,4, 7 ,8-PeDF 10.0 1.0 

Total-PeDF 10.0 1.0 

1,2,3 ,4, 7 ,8-HxDF 10.0 1.0 

1,2,3,6, 7,8-HxDF 10.0 1.0 

2,3,4,6, 7 ,8-HxDF 10.0 1.0 

1,2,3, 7,8,9-HxDF 10.0 1.0 

Total-HxDF 10.0 1.0 

1,2,3,4,6, 7,8-HpDF 10.0 1.0 

1,2,3 ,4, 7,8,9-HpDF 10.0 1.0 
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SPECIAL ANALYSIS LABO RA TORY 
DIOXIN/FURANS BY HRGC/LRMS METHOD 8280 

Practical Quantitation Limits (PQL)<1>,<2> 

(continued) 

ANALYTE WATERPQLs son. PQLs13
' 

(ng/L) (ng/g) 

Total-HpDF 10.0 1.0 

OCDF 10.0 1.0 

m Specific quantitation limits arc highly matrix dependent . The quantitation 
limits listed herein are provided for guidance and may not always by 
achievable. 

(21 Practical Quantitation Limits are based on the lower end of calibration 
range of method and specific sample size. 

(JI Quantitation limits listed for soils arc based on wet weight. The 
quantitation limits based on dry weight as required, will be higher. 



. ('<"'i 

Ci 
:::r-­
c:J ,. 
t.'.J 
02 
~1 

""".)­_,.,, ~-
Q--. 

TABLE SA-5-2 

IT AS Operation-Specific QAMP 
Special Analysis Appendu. 
Date Initiated : September I, 1993 
Refision No .: 0 
Date Revised : NIA 
Page 20 of 30 

SPECIAL ANALYSIS LABO RA TORY 
DIOXIN/FURANS BY HRGC/HRMS METHOD 8290 

Practical Quantitation Limits (PQL)'1>,<2> 

ANALYTE WATERPQLs SOIL PQLs 0 > 

(pg/L) (pg/g) 

2,3,7,8-TCDD 10.0 1.0 

2,3,7,8-TCDF 10.0 1.0 

Total-TCDD 10.0 1.0 

1,2,3, 7,8-PeDD 50.0 5.0 

Total-PeDD 50.0 5.0 

1,2,3,4, 7,8-HxDD 50.0 5.0 

1,2,3,6, 7,8-HxDD 50.0 5.0 

1,2,3, 7,8,9-HxDD S0 .0 s.o 
Total-HxDD S0.0 s.o 
1,2,3,4,6, 7 ,8-HpDD S0 .0 5.0 

Total-HpDD 50.0 5.0 

OCDD 100.0 10.0 

Total-TCDF 10.0 1.0 

1,2,3,7 ,8-PeDF 50.0 5.0 

2,3,4, 7,8-PeDF so.o · 5,(} 

Total-PeDF · 50.0 5.0 

1,2,3,4, 7,8-HxDF 50.0 5.0 

1,2,3,6,7,8-HxDF S0.0 5.0 

2,3 ,4,6, 7,8-HxDF S0.0 s.o 
1,2,3, 7,8,9-HxDF S0.0 s.o 
Total-HxDF S0.0 s.o 
1,2,3,4,6, 7 ,8-HpDF S0.0 s.o 
1,2,3,4, 7,8,9-HpDF S0.0 s.o 
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SPECIAL ANALYSIS LABO RA TORY 
DIOXIN/FURANS BY HRGC/HRMS METHOD 8290 

Practical Quantitation Limits (PQL)<1>,<2> 

(continued) 

ANALYTE WATERPQLs son. PQLs 01 

(pg/L) . (pg/g) 

Total-HpDF so.o s.o 
OCDF 100.0 10.0 

(I) Specific quantitation limits are highly matrix dependent. The quantitation 
limits listed herein arc provided for guidance and may not always by 
achievable. 

(2) Practical Quantitation Limits were arrived at by lower end of calibration 
range of method and specific sample size. 

0) Quantitation limits listed for soils are based on wet weight. The 
quantitation limits based on dry weight as required, will be higher. 
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PCBs BY HRGC/HRMS (SOP # IT AS-SA-OP-0015) 
Practical Quantitation Limits (PQL)u>.<l> 

ANALYTE WATERPQu SOIL PQu 0 > 

(ng/L) (ng/g) 

Mono-PCB s.o o.s 
Di-PCB s.o 0.5 

Tri-PCB 5.0 0.5 

Tetra-PCB 5.0 0.5 

Penta-PCB 5.0 0.5 

Hexa-PCB 5.0 0.5 

Hepta-PCB 5.0 o.s 
Octa-PCB s.o o.s 
Nona-PCB s.o 0.5 

Deca-PCB 5.0 0.5 

(I ) Specific quantitation limits are highly matrix dependent. The quantitation 
limits listed herein are provided for guidance and may not always by 
achievable. 

(2) Practical Quantitation Limits were arrived at by lower end of calibration 
range of method and specific sample size. 

(3) Quantitation limits listed for soils are based on wet weight. The 
quantitation limits based on dry weight as required, will be higher. 
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2,3,7,8 -TCDD by HRGC/HRMS Method 1613 (PQL)<1
M

2
> 

ANALYTE WATER SOIL 
(pg/L) 

2,3,7,8-TCDD 10.0 Not Applicable 

(I) Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for 
guidance and may not always by achievable. 

(2) Practical Quantitation Limits were arrived at by lower end of calibration range of method and specific sample 
size. 
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SPECIAL ANALYSIS - 6 

. PERFORMANCE EVALUATION SAMPLE 
STUDIES 
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PE Sample Program Description Analysis Performed Frequency of Participation 

Internal PE Samples (Soil) 2,3,7,8-TCDDffCDF and Totals Tetra Quarterly 
through Octa dioxin and furan 
homologs (HRGC/HRMS and 
HRGC/LRMS) 

USEPA Water Supply (WS) Studies 2,3,7,8-TCDD Semi-Annually 
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SPECIAL ANALYSIS - 7 

PREVENTIVE MAINTENANCE 
SCHEDULE 
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ITAS-SPECIAL ANLAYSIS LABORATORY 
Example GC/MS Preventive Maintenance Schedule 

- ---- ···'"-

,.,., _, 0 11te C""'-'tnn whe" Matf'lt . ....... ..-
, AHM1tee Stmtum 

2 Rentac e 1n,..c11o n Pon l iner 

J . Perl ,um C tMum n M•nt•n.nce 

• R-.,IIK'I! C~m l!, Gas Ft1 1a, 

S . Ctwd C•r1e , GH f'TnWt'e CA.c:ordl 

6 . IM l,iiH Coh.,,nn I Twe .,_. 10 Numb.fl 

. . 
1 . o. .... Inn Snurce 

2. 0.efl Qu a,t--.....i... 11:odt ILIIMSI 

3 . IM1_, C .. an Inn Vo6ume 

• h'tt:I .. N wFil ...... t 

S. A-.lece P'FK Anenor ~-""" IHIIMSI 

, . "-'-• ~n: tt...,._., Jet IVG.....,. 

7 . fll.ntec .. GC lnt~t Jet IVG onfvl 

1. C~ MechMIICal ..__ Oil 

2. C..___ Tutt,o .__ Oil fF--=--1 

3. C .. -- Oth,.SfOfl .. _ Oil IVG ... 

• · Checlr. Cl'M'ol .11nt LeW!f end T _,..,atur• 

,,. -
1. ChKk C---'-- FeM 

2. a. ... COM- F..- Fitt ... 

l . Cheell l'CI .. - ... ~ 

• - CMcli Po wP.r S~v Vottaoet 

1 . C~en 'P,1n1er 

2. "-ec• f'Tmte r fll:llbbon ••Hor Tone, 

l . Othe, ISnf!c 1f vt 

"'9tnmwm Oo....tt.,. -I A I As ~ 

Ill W..._l'f' 

ICI Mnnthlv 

IOI ........ u~. JuU 

lf l A,_,_.v IJ1tnl 

,_, 

, .. , 
, .. , 
, .. , 
, .. , 
,., 
, .. , 
, .. , 
IAI , .. , 
IAI , .. , 
IAI 

101 

,u 
IOI 

Ill 

,., 
,e, 
IOI ,0, 

ICI , .. , 

GC/MS PREVENTATIVE MAINTENANCE SCHEDULE ... ,, ______ _ 
, t 3 • I • 7 • • 10 ,, 1l 13 ,. " 

,. 17 ,. ,. :tO t, n t3 t• ti H n t• n 30 ,, I 

.. 

oc-

•=----• ,_ ,,.,.2 



C'-J 
c=::,. 
Ln 

' c.:, 
1t 

('-.J 

O.:i 
("-.,.J 
~ 
-~ -.-
5---, . 

APPENDIX 

IT AS Operarion-Specific QAMP 
Special Analysis Appendix 
Date lniriated: September I, 1993 
Revision No .: 0 
Date Revised : NIA 
Page 29 of 30 

SPECIAL ANALYSIS - 8 

ADDITIONAL OPERATION-SPECIFIC 
INFORMATION 



-~ 
c::) 
Ln· 
tCl. 

Iii 

C'-....1 
0::} 
C-,-~...J 

""":; 
~ ........ _5...., 

This page intentionally left blank. 

IT AS Operation-Specific QAMP 
Special Analysis Appendix 
Dare Initiated: Seprembcr 1, 1993 
Revision No .: 0 
Dare Revised : NIA 
Page 30 of 30 

·' 



. ·::r= 
C} 
l...n 
C, 

~ 

~ 
00' 
(' J 

Operation-Specific 

IT AS Operanon-Specific QAMP 
Knoxv ille Laborato ry Appendix 
Date Initiated : September I. 1993 
Rev ision No . : 0 
Date Revised : NIA 
Page I of 76 

QUALITY ASSURANCE MANAGEMENT PLAN 
IT ANALYTICAL SERVICES DIVISION 

KNOXVILLE LABORATORY 
APPENDIX 

Prepared by: 

Chris Rigell 
QA/QC Coordinator 

Knoxville Laboratory 

IT Analytical Services 

7 
Patti B. Carswell 
Analytical Project Coordinator 

Field Analytical Services - East 
IT Analytical Services 

Controlled Copy No.: 

Issued to: 

Reviewed/ Approved by: 

Technical Specialist 

Knoxville Laboratory 

IT Analytical Services 

~ ll. Waddell 
~~ratory Director 

Knoxville Area Laboratory 

IT Analytical Services 

Division Technical Director 

Division Director, QA/QC 

IT Analytical Services 



THIS PAGE INTENTIONALLY 
LEFT BLANK 



?J--;. 
~ 
L,l") 
c:l 

ill 

r'·..J 
co 
~ 
I~~ 

""""'1r:'J • ·~-5...., 

APPENDIX 

KNOXVILLE - 0 

rr AS Operation-Specific QAMP 
Knoxville l..&boratory Appendix 
Date Initiated : September I , 1993 
Revision No.: 0 
Date Revised : NIA 
Page 2 of 75 

LISTS OF APPENDIX SECTIONS, 
TABLES, 

AND FIGURES 



THIS PAGE INTENTIONALLY 
LEFT BLANK 



'...O 
·c:, 

• t..r, 
'i!=:l 

li-
1!.'-J 
C!.".? 
~ 
~ 
-~~ -...... 
5-... 

IT AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated : September I. 1993 
Revision No .: 0 
Date Revised : NIA 
Page 3 of 75 

SECTION NO. 

KNOXVIl.LE - 0 
KNOXVILLE - 1 
KNOXVIl.LE - 2 
KNOXVIl.LE - 3 
KNOXVIl.LE - 4 
KNOXVIl.LE - 5 
KNOXVIl.LE - 6 
KNOXVIl.LE - 7 
KNOXVILLE - 8 

LIST OF APPENDIX SECTIONS 

CONTENTS COVER PAGE · 

Lists of Appendix Sections, Tables, and Figures . . . . . . . . . . . . . . . . . . . . 2 
Organizational Chart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
lnstnlment List . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Standard Operating Procedure List . . . . . . . . . . . . : . . . . . . . . . . . . . . 12 
Analytical Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
Practical Quantitation Limits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 
Perfonnance Evaluation Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 
Preventive Maintenance Schedules . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 
Additional Operation-Specific lnfonnation . . . . . . . . . . . . . . . . . . . . . . . 75 

F1GURE NO. 

KN-1-1 

UST OF FIGURES 

TITJ,E PAGE 

Organizational Chart . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . 6 

UST OF TABLES 

TABLE NO, TITT,E PAGE 

KN-2-1 
KN-3-1 
KN-4-1 
KN-4-2 
KN-4-3 
KN-4-4 
KN-4-5 
KN-4-6 
KN-4-7 
KN-5-1 
KN-5-2 

KN-5-3 

KN-5-4 

Instrument Inventory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
ITAS-Knoxville Standard Operating Procedures ...... . ................ 13 
Wet Chemistry Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
Metals Sample Preparation Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 
Inductively Coupled Plasma Emission Spectroscopy Methods . . . . . . . . · . . . . . . . 31 
Graphite Furnace Atomic Absorption Methods . . . . . . . . . . . . . . . . . . . . . . . 32 
Cold Vapor Atomic Absorption Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
Organic Sample Preparation Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 
Organic Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Practical Quantitation Limits for Wet Chemistry . . . . . . . . . . . . . . . . . . . . . . . 45 
ICAP Metals Contract Required Detection Limits (CRDL), Method Detection Limits 
(MDL), and Practical Quantitation Limits (PQL) .. . .... .. ..... ......... 47 
AA Metals Contract Required Detection Limits (CRDL), Method Detection Limits 
(MDL), and Practical Quantitation Limits (PQL) . . . . . . . . . . . . . . . . . . . . . . 49 
Volatile Organics Contract Required Detection Limits (CRDL), Method Detection Limits 
(MDL), and Practical Quantitation Limits (PQL) . . . . . . . . . . . . . . . . . . . . . . 50 



,---------- - - - - - - - -

r·, 
c;_t 
L.C, 
c::J 

:J 

ir'"-.J 
~ .. J 
l'<7 ·-:.?-
~ 

LIST OF TABLES 
( continued) 

IT AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated : September l , 1993 
Revision No.: 0 
Date Reviled : NIA 

Page 4 of75 

TABLE NO. TITLE PAGE . 

KN-5-5 

KN-5-6 

KN-5-7 
KN·S-8 

KN-5-9 

KN-5-10 . 

KN-5-11 

KN-6-1 
KN-7-1 
KN-7-2 
KN-7-3 
KN-7-4 
KN-7-5 
KN-7-6 
KN-7-7 
KN-7-8 

Semivolatile Organics Contract Required Detection Limits (CRDL), Method Detection 
Limits (MDL), and Practical Quantitation Limits (PQL) . . . . . . . . . . . . . . . . . . 52 
Pesticides and PCBs Contract Required Detection Limits (CRDL), Method Detection 
Limits (MDL), and Practical Quantitation Limits (PQL) . . . . . . . . . . . . . . . . . . 55 
Explosives Method Detection Limits (MDL) and Practical Quantitation Limits (PQL) . 57 
Aromatic Volatiles/ Low Boiling Petroleum Hydrocarbons by GC Method Detection 
Limits (MDL) and Practical Quantitation Limits (PQL) ....... . ........... 58 
Polynuclear Aromatic Hydrocarbons by HPLC Method Detection Limits (MDL) and 
Practical Quantitation ·Limits (PQL) ... . . . ....................... . . 59 
Total High Boiling Petroleum Hydrocarbons Method Detection Limits (MDL) and 
Practical Quantitation Limits (PQL) .... .. .. .. . .. .. .... · ..... . ..... . 60 
Halogenated and Aromatic Volatiles by GC Method Detection Limits (MDL) and 
Practical Quantitation Limits (PQL) ....... . ............... . ....... 61 
Performance Evaluation Sample Studies . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . 61 
Maintenance Schedule - Graphite Furnace Atomic Absorption . . . . . . . . . . . . . ·. . 66 . . 
Maintenance Schedule - ICP ....................... . • ............ 6~ 
Maintenance Schedule - High Pressure Liquid Chromatography . . . . . . . . . . . . . . 68 
Maintenance Schedule - Ion Chromatography . . . . . . . . . . . . . . . . . . . . . . . . . 69 
Maintenance Schedule - · Total Organic Halide Analyzer . . . . . . . . . . . . . . . . . . . 70 
Maintenance Schedule - Total Organic Carbon Analyzer .................. 71 
Maintenance Schedule - Gas Chromatography . . . . . . . . . . . . . . . . . . . . . . . . . 72 
Maintenance Schedule - Mass Spectrometers . . . . . . . . . . . . . . . . . . . . . . . . . . 73 

' ·· 



APPENDIX 

KNOXVILLE - 1 

IT AS Opention-Specific QAMP 
Knoxville Laboratory Appendix 

. Date Initiated : September I . 1993 
Revision No. : 0 
Date Revised: NIA 

Page 5 of 75 

ORGANIZATIONAL CHART 



THIS PAGE INTENTIONALLY 
LEFT BLANK 



U' 
FIGURE KN-1-1 

ITAS -kmlVllll lMOIAT0U 

l-AT0U 0IIIUOII 

LAIK:I -U 

91H 3282 .. IJ509. 

I , I I I u I I I I I I n I I> 
HtlalCAl 0lllUOII 

L-Y ICMIN 
11011• LMOIAJCIIY 

OP(Ullc• s - • 
IIISN PMSlY 

I n 
CCIWl IAIK:1/NIAl 111 I 
SAfllY/UClllHU .. , .... u .... 

·•-·•so--1 .1111u .ISO-GIil 
L-< .MYU ... HC11 .- ... ,., ·-··-···· .flCIIU .OIIL IIUH &I 

.OIU-. IIC11 OIi 

.UIIKI . HCN 011 

.-• .TlCNIII 
, .,num.HCN Ill 

I 
CCIIB 

S .• IUS.GC• &II 
41.IU-. JUII LOIi a.L-Y Cll(NISI 

.mnlc• .C111•1n 

. IIIAl .Cll(NISI • _ , "" 
.lie.LL .NIP - LOIi 

• 

a.L-• .CIIINISf 
.llll-.C111• 1Sf 
·••-.llCN 

IMIICII.Ol:ICAl 
OPfUllc• s - • , __ , 

• DAlA IHIIII/IIINIK 

. llllUflllD.- lOII 

~11111. I CAI.C 

l .lUMT . HM LOIi 

~

.IUU.S ... TlCN 

.IIDfCIIO ... HCN 

.SNllll.NP HCN 

• 

• llllA -.:11111 

WACa:!lr:~~~rsr g.CUIISCII . HCN 
PNlll-. CNI NI ST 

S .NllUI .CNlNIST 

. .W• - . IICPJnl :~=.~~-· 
u 

IADIDCll(N -lN 

.IU.l.- lOII 

CMIII• -
I 

. 11-::,=:,~~~:w· 

~

.llll llll.S.CNlNISf 

::.tMi:g• 
.- .CICNISI 
.fGUSl . llCN Ill 

S .-11 . IICN ~------~1 
TIIACll -

.CMa. llM lOII-IIACll 

~

.QlNN .CICNIST 

.CLMK .CICNISJ 

.c:• lH.CICNISI 

. flllNII .CICNISf 

.DAVIS . IICN 

.l-1• . llCN 

. ~ . llCN 

-··-· C-L0JT( -•• 

CCIIB 

·S.NllUI.- lOII 

.-.CICNISI 

.l-.CNlNISl 

.,OJDClk .CllllllSI 

.IOIIIIS .Cll(NISf 

.CGOY .CNlNISl 

.C-1• .CNINISI 

II 

IIC/IIIICIN• I 
CO!!-

PIOJ(CI -Nl• I 
-• U• ~IDU 

ACC-11111. IWIACII 
-Yl HIKIIIS 

:::,-:-~.~ 111:1 
S .--Dl.-l'C 

'c:.~:.~•.J'' ·-•-.-­.l-11( .... ,_ 
.• IOD.S.ACCT 

.111:ru.- ecc 

.-DQIIISI .-IICC 

. lYl(I .SAl ecc L-< . .W•-·"' .L-.-,c 
l-S .-IIIS.PA 

l .llclllOY.- ,_ 
.IU.l.Olll ,._ 

.CIIIIIY .- PM 
41 .CMAIHAS.l'C 
.IAl:CITT .OIIL l'C 
4 .•(-0S.PA 
. WAIK:I . SAl l'C 
41.~·'" 

-• car-.-
I 

.CIIMUS . - lOll-

~

.IIUNN.Clll• IIT 

.llOCINQUIS!, JICN Cll 

.llA•rCIIID . 1aCII CII 

.Alli•. JICII 
.W-laOll,llM lOII.-
H ... - .. . hCII 
41 . fCIIID ... JICII 

" 

::.~.~: .. 

• aa:_,_, _ 
-~•1tMt•­
t-1 .• .. ••.cu• L«.11••~·--~.n~=--
~

.PAllll-, ~U• 

.IIIIH.UI• 

,:~t~M~'~, 

C111NICAI. 
-IAHl• S - • 

CIIMUS -SIU 

II 
-~-C/lftC 

.l-f.-lOII -IC_, 
·•-• .HM lOll -1 

. .-S.Cll(NISI 

• 

. (CCLU.PIIICN 
WACAIIJ J .IIC,lnf 

GC 
II 

. l-CICI•.- lOII 
S . QDSS . UM lOII-CC -

~ =:~c:.~:;• 
. lllllS.CM:NISI HI 
. Nl•Y .CNINISI 

. CIIIM. HM lOII -ClP CC 

II ., .. 
$ .CIUC.- lOII 

.-.CIIINISI fGI I 

.- .Clll• ISI f IC.) 
S .--K.ClllNISf fWII/ 

.SHl-1 .CNlNISf_JPI P/CW I ~ 
:::::=~~.Uc,"' I ': 
... ll-.CNINISI f~D! °' l

.hf-.Cll(NISI 

. JOI( .llCCIIIOS 111:l 

.SIDCklCll .llC- 111.l 
~

::~~;m 
. llcllllllll .CNINISI 

.-IUl.llM lOll -1 , 
t-! ·llll-.CNl• ISl §

. CAIU .CIIINISJ 
.-O.CNIN SI 
.IIANI .CICNISI HI 
. .DWSCII. CNINISI 
.Nl•f .ClllNISI 

. fCIIMI-.CICNISI I"''' 0 .NDll-f .CNINISI ICPI ...., . •-U .CNlNISlill-D/Cf I ~ ~::m:.~~rc.•:,, ~------~• 
CDIIV Cll(N/lftC 

kll~=.~.,~l~.l,,_c I 

~

.lYAII.CIIINISI f-C) 

.111(1 . CNINISJ 

.11c-.D.llCN 

. IU.llllS . llCN 

.-llll.CIIINISJ 

.l-. TICN Ill 

. Nllm~ ,~•::.t1c~1, 
hi . JCIIIS.CNINISI 
4 . llU.ClllNISI 

. .-.-.uc• 11 Cfl 

. SHW .CllllllSI f I 

0 ~ 5' z; ~ 
~ < ... 5 > 
.. ; · .. ~ t,, 

~•:i°[=!J 
< :, -· e • 

i~i~~ .... V, g- g 
z o -l! a~ 
- ... 0 "'0 > .. .:! g 

3 - · 
[ l ~ 
- 'O ,0 
:_ g_ ~ 
,0 - · ::: ~ )( .,, 



1...1") 
·c:, 

IJ 
it'.J 
en 
C'-..l 
r-..~ 
""""""-' 
""'?• 
5-,. 

APPENDIX 

KNOXVILLE - 2 

INSTRUMENT LIST 

rr AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated: September I, 1993 
Revision No. : 0 
Date Revised: NIA 
Page 7 of75 



INSTRUMENT TYPE 

OC/MS 

oc 

9'H 3282 .. 05 ~ I 
IT AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Dale Initiated : September I , 1993 
Revi1ion No .: 0 
Date Revised : N/ A 
Page 8 of 75 

TABLE2-1 
INSTRUMENT INVENTORY 

MIDDLEBROOK LABORATORY 

MANUFACTURER MODEL AIJTOSAMPLER 

Finnigan 4500 HP 7673 

Finnigan lnco1SOO Tek.mar ALS2016 

FiMigan lnco1 XL CTC Anal . A2005 

VO Trio I HP 7673A 

Hewlett Packard 5970 Tek.mar ALS2016 

Hewlett Packard 5970 Tekrnar ALS2016 

Hewlett Packard 5890 ECDK/L HP 7673A 

Hewlett Packard 51190NPD HP 7673 

Hewlett Packard 51190 FID HP 7673 

Hewlett Packard 5890 FID HP 7673 

Hewlett Packard 51190 ECDM/N HP 7673A 

Hewlett Packard 5890 ECDC/O HP 7673 

Hewlett Packard 5890 ECOO/H HP 7673 

Varian 3740 ECO A/8 Series 8000 

Varian 3600 PID&HALL Tekm• r ALS2016 

Varian 3400 PID&HALL Tekrnar ALS2016 

Varian 3400 FID & PIO Tekmar ALS2016 

Varian 3700 FID& PIO Tek:mar ALS2016 

Varian 3700 ECO E/F Series 8000 

Varian 3700 ECO 5/6 Series 8000 

AOE 

7 

2 

I 

3 

10 

10 

I 

2 

3 

3 

6 

3 

3 

7 

4 

3 

2 

8 

10 

8 
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INSTRUMENT TYPE 

OC (conlinued) 

METALS 

HPLC 

WW 

DIJ!"l'1D? 05i11 
7 n :u .. ,l'..... m' 
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Knoxville uboratory Appendix 
Date Initiated : September I, 1993 
Reviaion No. : 0 
Date Reviaed : NIA 
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TABLE 2-1 
INSTRUMENT INVENTORY 

MIDDLEBROOK LABORATORY 
(contin~ed) 

MANUFACTURER MODEL AUTOS AMPLER 

Varian 3700 ECO 1/2 Seriea 8000 

Varian 3400 PID&HALL Tekmar ALS2016 

Perk.in Elmer Zeeman SIOO-A PE AS-60 

Perkin Elmer Zeeman SIOO-B PE AS-60 

Perkin Elmer PC SIOO-C PE AS-60 

TheffllO Jarrell Aah 1100 

TheffllO Jarrell Aah ICAP 61E 

Perkin Elmer LC-235 PE LC-600 

Perlin Elmer LC-235 PE.LC-600 

Perk.in Elmer LC-9S PE ISS-100 

Watera 200 WISP 712 

Coleman Model3S 

Dormann Xertex 

Hach DR2 

Hach 2100A 

Lachat 1300-000 uchat 1100-000 

Lachat 1300--000 uchat 1100-000 

Lachat Quick Chem AE Lachat2100 

01 Corporation 700 

Orion SAS20 

AOE 

10 

3 

3 

2 

3 

s 

2 

7 

7 

10 

I 

3 .S 

6 

6 

I 

7 

6 



INSTRUMENT TYPE 

WW (Continued) 

Or1anic Prep 
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TABLE 2-1 
INSTRUMENT INVENTORY 

MIDDLEBROOK LABORATORY 
( continued) 

MANUFACTURER MODEL AUTOSAMPLER 

Orion 920A 

YSI Model 35 Lachat 2100 

ABC I OPC Autoprep Model 
10028 

ABC2 OPC Autoprep Model 
10028 

ABCA OPC Autoprep Model 
10028 

ABC B OPC Autoprep Model 
10028 

Hewlett Packard 5890 Seriea U HP 7673 

Zymark Turbo V AP II 2 

Zymark Turbo VAP DI 

Zymark Turbo VAP 7 

Zymark Turbo VAP6 

Zymark Turbo VAP·S 

Zymark Turbo VAP4 

Zymark Turbo VAP 3 

Zymark Turbo VAP2 

Zymark Bench . Work. 

Zymark Turbo VAP I 

AOE 

4 

3 

3 

3 

I 

2 

I 

4 

4 

4 

4 

4 

4 

4 

I 

4 
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TABLE 2-1 
INSTRUMENT INVENTORY 

MIDDLEBROOK LABORATORY 
(continued) 

MANUFACTURER MODEL AlfTOSAMPLER 

Tetmar Sonicator 
TM600-2 

Tetmar Sonicator 
TM600-2 

Tekmar Sonicalor 
TMSOO 

Tetmar Sonicator 
TMSOO 

AOE 
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STANDARD OPERATING PROCEDURE LIST 



SOP NO. REV NO. 

AD910306RO 0 

AD910312R1 1 

AD910313R1 1 

CD900420R1 1 

GC841213R3 3 

GC860529R3 3 

IT-C0-0020 1 

IT-C0-0021 1 

IT-C0-0024 1 

IT-C0-0030 0 

IT-C0-3640 0 

ITAS-KN-GC-6407 1 

IT AS-KN-MS-6821 1 

IT AS-KN-MS-6823 1 

IT AS-KN-MS-6831 1 

IT AS-KN-MS-6834 1 

IT AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated : September I , 1993 
Revision No .: 0 
Date Revised : NIA 
Page 13 of 7S 

ITAS-KNOXVILLE LABORATORY 

STANDARD OPERATING PROCEDURES INDEX 

REV. DATE 

3/7/91 

11 /1 /91 

5/28/91 

.5/14/93 

5/10/93 

12/30/91 

5/14/93 

5/10/93 

5/14/93 

5/10/93 

5/10/93 

9/1 /93 

9/1 /93 

9/1 /93 

9/2/93 

9/1 /93 

TITLE 

Transfer of Document Files to Off-Site Storage 

General Health and Safety Practi<.es for Tasks Performed in the ITAS-Knoxville Laboratory 

Internal Chain-of-Custody and Sample Security for IT AS-Knoxville 

NJDEPE X-26174 IFB Specific Requirements for Sample Container Preparation and Shipping, 
Sample Receipt and Logging, Internal Chain of Custody and Sample Storage 

GC Sample Analysis and Tracking 

GC Data Review for CLP Data Package - SOW OLMO 1 

Extraction of Low Level Semivolatiles from Soil/Sediment Samples Using CLP Protocol 

Extraction of Medium Level Semivolatile Compounds from Soil/Sediment Samples Using CLP 
Protocol 

Semivolatile Extractions by Continuous Liquid-Liquid Extraction, CLP Protocol . 

Analysis of Pesticides and PCBs by the CLP Protocol 

Gel Permeation Chromatography Orga!"ic Extract Cleanup Procedure - Semivolatiles 

Gas Chromatography Analysis of Pesticides and PCBs by Contract Laboratory Protocol $OW 
3/90 

GC/MS Semivolatile Organic Analysis by USEPA SW-846 Method 8270 

GC/MS Semivolatile Organic Analysis by Contract Laboratory Protocol OLMOl .O, SOW 3/90 

GC/MS Volatile Organic Analysis by USEPA SW-846 Method 8240 

GC/MS Volatile Organic Analysis by Contract Laboratory Protocol OLMO 1 .0, SOW 3/90 
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SOP NO. REV NO. 

IT AS-KN-MT-6200 1 

IT AS-KN-MT-6201 1 

IT AS-KN-MT-6202 1 

IT AS-KN-MT-6203 1 

IT AS-KN-MT-6211 · 1 

IT AS-KN-OP-6690 1 

IT AS-KN-WC-6000 1 . 

ITAS-KN-WC-6001 1 

IT AS-KN-WC-6002 1 

IT AS-KN-WC-6003 1 

IT AS-KN-WC-6004 1 

IT AS-KN-WC-6005 1 

IT AS-KN-WC-6006 1 

ITAS-KN-WC-6007 1 

IT AS-KN-WC-6008 1 

IT AS-KN-WC-6009 1 

9'H 3282 .. 05 t 7 

ITAS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Dale Initiated : September I, 1993 
Revision No .: 0 
Date Reviaed : NI A 
Page 14 of 75 

ITAS-KNOXVILLE LABORATORY 

STANDARD OPERATING PROCEDURES INDEX 

REV.DATE TITLE • 
9/1/93 ICP Method for Trace Element Analysis of Water and Wastes 

9/1/93 Analysis of Trace Metals by Furnace Atomic Absorption Spectrometry by CLP 

9/1/93 Flame Atomic Absorption Method for Potassium Analysis by CLP SOW 3/90 

~/1 /93 Analysis of Mercury in Liquid Waste _by CLP SOW 3/90 and SW-846 

9/1/93 Sample Preparation for Metals Analysis by CLP SOW 3/90 

9/1 /93 Toxicity Characteristic Leaching Procedure for Metals, Semivolatiles, Pesticides, PCBs and 
Herbicides 

8/31/93 Alkalinity Analyses: Total, Bicarbonate, Carbonate and Hydroxide Alkalinity 

8/31/93 Filterable Residue Analysis (Gravimetric, Dried at 180°CI 

8/31/93 Nonfilterable Residue Analysis (Gravimetric, Dried at 103-105°C 

8/31/93 Analysis of Total Cyanide in Water, Soil and Sediment Media by USEPA CLP Protocol 
(Automated) 

8/31/93 Chloride by Flow Injection Analysis 

8/31/93 Sulfate by Flow Injection Analysis (Automated, Methylthymol Blue, AAIII 

8/31 /93 Total and Ortho Phosphorus by Flow Injection Analysis 

9/1/93 Nitrate/Nitrite by Flow Injection Analysis (Automated, Cadmium Reduction! 

9/1/93 Analysis of Total Organic Carbon in Water (UV Promoted, Persulfate Oxidation! 

9/1 /93 Analysis of Oil and Grease and Total Petroleum_ Hydrocarbons (TPH, Gravimetric! 



SOP NO. REV NO. 

IT AS-KN-WC-6010 1 

ITAS-KN-WC-6011 1 

ITAS-KN-WC-6012 1 

IT AS-KN-WC-6014 1 

ITAS-KN-WC-6016 1 

IT AS-KN-WC-6017 1 

IT AS-KN-WC-6020 1 

ITAS~KN-WC-6022 1 

ITAS-KN-WC-6023 1 

IT AS-KN:wc-6030 1 

IT AS-KN-WC-6031 1 

IT AS-KN-WC-6038 1 

· IT AS-KN-WC-6039 1 

IT AS-KN-WC-6040 1 

IT AS-KN-WC-6041 1 

ITAS-KN-WC-6053 1 

ITMS390V 0 

9'1·13282 .. 05 ~ 8 

IT AS Operation-Specific QAMP. 
Knoxville Laboratory Appendix 
Date Initiated : September I, 1993 
Reviaion No. : 0 
Date Revised : NIA 
Paae IS of 75 

ITAS-KNOXVILLE LABORATORY 

STANDARD OPERATING PROCEDURES INDEX 

REV. DATE TITLE 

· 9/1 /93 Ammonia Nitrogen Analysis (Nesslerization) 

9/1 /93 Determination of Total Organic Nitrogen (TON) 

9/1/93 Analysis of Ph in Water and Soil Samples 

9(1 /93 Total Kjeldahl Nitrogen (TKN) by Nesslerization 

9/1/93 Fluoride Analysis by Ion Selective Electrode USE) 

9/1 /93 Analysis of Sulfides in Waters (Titrimetric~ 

9/1/93 Analysis of Total Organic Halides (TOX) 

9/1 /93 Analysis of Sulfite in Waters 

9/1/93 Total Residue 

9/1/93 Hexavalent Chromium in Water and Soil 

9/1 /93 Analysis of Phenolic Compounds in Water and Soil (Automated) 

9/1/93 Conductivity 

9/1/93 Residual Chlorine 

9/1 /93 lgnitability by Penske-Martens Closed Flash Tester 

9/1 /93 lgnitability of Liquids by Setaflash 

9/1 /93 Hardness by Titration 

6/15/92 GC/MS Volatile Organic Analysis by EPA CLP 3/90 SOW W/Revisions 



SOP NO. 

KN-C0-0006RO 

KN-GC-0003RO 

KN-HS-0012R 1 

KN-HS-0013RO 

KN-HS-0014RO 

KN-HS-0015RO 

KN-HS-0016RO 

KN-HS-0017RO 

KN-MS-0001 RO 

KN-OP~OOl RO 

KN-OP-0002RO 

KN-OP-0003RO 

KN-OP-0004RO 

KN-OC-0001 RO 

KN-OC-0002RO 

KN-OC-0003RO 

KN-OC-0004RO 

REV NO. 

0 

0 

1 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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ITAS-KNOXVILLE LABORATORY 

STANDARD OPERATING PROCEDURES INDEX 

REV.DATE TITLE 

5/10/93 

5/10/93 

1/10/92 

,1/10/92 

1/10/92 

1/10/92 

1 /10/92 

1/10/92 

5/10/93 

5/10/93 

5/10/93 

2/4/93 

5/10/93 

2/19/93 

5/10/93 

5/10/93 

2/1 /93 

Gel Permeation Chromatography Organic Extract Cleanup Procedure - Pesticides/PCBs 

Standard Preparation Notebook Usage - GC 

Hazardous Waste Management Policy 

Waste Characterization and Categorization 

Waste Accumulation 

Waste Packaging and Storage 

Waste Shipping and Manifesting 

Waste Minimization Policy 

Data Management and Handling in GC/MS and GC (Organics) Departments Under the USEPA 
CLP OLMOl 

Records Management - Organic Extractions 

Reagent Purity Check Procedures 

Sonicator Horn Tuning in Organic Extractions 

Sample Handling Protocol - Organic Extractions 

Pipettor Calibration - Gravimetric Method 

Personnel Training and Qualifications 

Facility Security 

Data Recording Practices 



SOP NO. REV NO. 

KN-QC-0005RO 0 

KN-OC-0006R2 0 

KN-QC-OOOBRO 0 

KN-QC-0009RO 0 

KN-QC-001 ORO 0 

KN-OC-001 SRO 0 

KN-SC-0001 RO 0 

KN-SC-0003RO 0 

M 841218R2 2 

M 870715R1 0 

M 880520R2 2 

M 880630R2 2 

M 911220RO 0 

OP841214R3 3 

OP910904R1 0 

OP910925R1 0 

OP911230RO 0 

91H 3282 .. 0520 
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ITAS-KNOXVILLE LABORATORY 

STANDARD OPERATING PROCEDURES INDEX 

REV. DATE TITLE 

5/10/93 Nonconformance and Corrective Action 

5/10/93 Balance Calibration and Use of Class S Weights 

5/10/93 Quality and Operations Records Retention 

5/10/93 Calibration of Thermometers 

5/10/93 Temperature Monitoring 

5/10/93 Determination of MDL, CRDL and CROL 

5/10/93 Receipt and Logging In of USEPA CLP and SAS Samples 

5/10/93 Procedure and Documentation Requirements for Sample Archiving and Disposal 

5/10/93 GC/MS Sample Tracking 

5/10/93 Records Management - GC/MS 

9/3/91 EPA-CLP and SAS Case File Assembly 

9/3/91 Shipment of EPA CLP and SAS Deliverable Packages . 
12/20/91 Review of EPA-CLP OLM01 Diskette Deliverables 

12/11/91 Glassware Cleanup for Organic Extractions 

5/10/93 Extraction Procedures for USEPA Target Compound List Chlorinated Pesticides and Aroclors by 
USEPA CLP 3/90 SOW Protocol 

5/10/93 Extraction of Pesticides/PCBs from Soil/Sediment Samples Using EPA CLP SOW OLMO 1 

12/30/91 GC FID Screening 



SOP NO. 

OA841113R2 

OA841214R1-6 

REV NO. 

2 

1 

IT AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 

. Date Initialed : Seplember I , 1993 
Revi1ion No.: 0 
Dale Revised : NIA 
Paae 18 of7S 

ITAS-KNOXVILLE LABORATORY 

STANDARD OPERATING PROCEDURES INDEX 

REV. DATE 

9/5/91 

2/13/87 

TITLE 

Sample Storage for EPA Contract Laboratory Program 

Water Purification System Monitoring 
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ANALYTICAL METHODS 
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Analytical 
Parameten 

Acidity 

Alkalinity 

Ammonia 

Biocbemic:al 
Oxy1en 

Demand (BOD) 

Bromide 

Matin 

Watar 

Liquid 

TCLP Leachate 

Domestic Waste, 
Industrial Walle, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

Domeltic Wa .. , 
lndullrial wa .. , 
Sludp, Solid, 

Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

Domestic Waste, 
lndullrial wa ... 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

Domeltic Waste, 
lndullrial W aate, 

Sludge, Solid, 
Sediment 

Soil 

Watar 

TABLE KN-4-1 
KNOXVILLE LABORATORY 

Wet Chemistry Methods 

rr AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated: September I , 1993 
Revi1ion No.: 0 
Date Reviled : NIA 
Page 20 of75 

Medaocll 

NPDU RCRA (SW846) CLP Otber 

Method 30S.2 Not Applic:able Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 310. l Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 3S0.2 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Method 3S0.2 Ill 

Method 40S .1 Not Applic:able Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Mecbod 300.0 Not Applicable Not Applicable Not Applicable 
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Allalytical 
Parameten 

Bromide 
( continued) 

Chemic:al 
Oxygen 

Demand (COD) 

Chloride 

Conductivity 

Cyanide 
(Amenable) 

Mum 

Liquid 

TCLP Leachate 

DotllOICicW ... , 
Indullrial Waao, 

Sludge, Solid , 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

DotllOICic w ... , 
lndllltrial w .... 
Sludp, Solid, 

Sodimat 

Soil 

Waw 

Liquid 

TCLP Leachate 

Don.me Waate, 
lnduacrial w .... 

Sludge, Solid, 
Sodimat 

Soil 

Waw 

Liquid 

TCi.PI..oachate 

Domoltic w ... , 
lndullCriaJ w..., 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TABLE KN-4-1 
KNOXVILLE LABORATORY 

Wet Chemistry Methods 
( continued) 

IT AS Opention-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated : September I . 1993 
Revi1ion No . : 0 
Date Revised : NIA 
Page 21 of 75 

Medlodl 

NPDES RCli(SWM) CLP Other 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Method 300.0 n, 

Not Applicable Not Applicable Not Applicable HACH 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applic:able Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Mecbod 300.0 Not Applicable Not Applicable Not Applicable 
Mecbod 325.3 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applic:able Mocbod 300.0 m 
Method 325 .3 <SJ 

Mecbod 120.1 Not Applicable Not Applicable Not Applicable 

Not Applic:ablo Not Applic:able Not Applicable Not Applicable 

Not Applicable Not Applic:able Not Applicable Not Applicable 

Not Applicable Not Applic:able Not Applicable Not Applicable 

Not Applic:able Not Applic:able Not Applicable Not Applicable 

Method 335.1 Method 9010 Not Applicable Not Applicable 

Not Applic:ablo Not Applic:able Not Applicable Not Applicable 
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Analytical 
Parameten 

Cyanide 
(Amenable) 
(continued) 

Cyanide (Free) 

Cyanide 

Dissolved 
Oxygen 

Dissolved . . 

. Organic Carbon 
(DOC) 

Matrix 

TCLP ~ 

Domestic Waste, 
Industrial W astc, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP LcaclwE 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP~ 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

IT AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated: September I, 1993 
Revision No.: 0 
Date Revised: NIA 
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TABLE KN-4-1 
KNOXVIl..LE LABORATORY . 

Wet Chemistry Methods 
(continued) 

NPDES RCRA(SWl46) 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not 'Applicable Not Applicable 

Not Applicable Not Applicable 

Melhod 335.2 Mclhod 9010 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Melhod 9010''1 

Metbod 360.1 Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Melhod 415.1 Melhod9060 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Metbods 

CLP Other 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Standard Methods 412 H 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Nor Applicable Not Applicable 

Not Applicable Standard Melhods 412 H 

Mclhod ll.M0l.0 Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Melhod ll.M0l.0 Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 
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Allalytical 
Parameters 

Dissolved 
Organic Carbon 

(DOC) 

(continued) 

Fluoride 

Hardness 

Kjeldahl 
Nitrogen 

(total) 

Niaite 
(NOJ 

Matrb: 

Domestic Was1e, 
Industrial Was1e, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

DomesticWas1e. 
Industrial Was1e, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

Do~Waste, 
Industtial Was1e, 

Sludge, Solid, 
Sediment 

Soil 

War.er 

TABLE KN-4-1 
KNOXVILLE LABORATORY 

Wet Chemistry Methods 
( continued) 

Methods 

NPDF.S RCRA (SW84'} CLP 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Method 300.0 Not Applicable Not Applicable 
Method 340.2 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not ApJ,licable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Medlod 351.3 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Method 300.0 Not Applicable Not Applicable 
{non-preserved) 
Medlod 353.2 
(LACHAT) 
{preserved) 
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Other 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Method 300.0 m 
Method 340.2 <3> 

SM 314A 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Method 351.3' 

Not Applicable 
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Allalytical 
Parameters 

Nitrite 
(NO2) 

(continued) 

Nitrate 
(NO,) 

Nitrate plus 
Nitrite 

Oil and Grease 

Matris 

Liquid 

TCLP Leachate 

Domestic Wute, 
lndusaial Wute, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

Domestic Wute, 
lndusaial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

Domestic Waste, 
Industrial Was1e, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

Domestic Wute. 
lnduS1rial Wute, 

Sludge, Solid, 
Sediment 

Soil 

TABLEKN-4-1 
KNOXVILLE LABORATORY 

Wet Chemistry Methods 
(continued) 

Methods 

NPDES RCRA(~ CLP 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Method 300.0 Not Applicable Not Applicable 
(non-preserved) 
Method 353 .2 
(LACHAT) 
(preserved) 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Medlod 353 .2 Not Applicable Not Applicable 
(LACHAT) 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Noc Applicable Noc Applicable Not Applicable 

Method413.1 Method 9070 Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Medlod 9071 Not Applicable 

Not Applicable · Method 9071 Not Applicable 
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Other 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Method 353.2 m 
(LACHAT) 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 
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Allalytical 
Parameten 

Orthophosphate 

pH 

Phenol 

PhospboNS 
(Tota.I) 

Matm 

Water 

Liquid 

TCLP Leachate 

Domestic Waste, 
Indusaia.l Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leaclwe 

Domestic Waste, 
Indusaia.l Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leaclwe 

Domestic Wasa, 
Indusaial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leaclwe 

Domestic Waste, 
Indusaial Waste, 

Sludge.Solid, 
Sediment 

Soil 

TABLE KN-4-1 
KNOXVILLE LABORATORY 

Wet Chemistry Methods 
(continued) 
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Metbocll 

NPDFS RCRA(~ CLP Other 

Melhod 300.0 Not Applicable Not Applicable Not Applicable 
Medlod365.J 
(LACHAn 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Medlod 365.J (3> 

(LACHAn 

Melhod 150.1 Medlod 9040 Melhod OLM0l.8 Not Applicable 

Not Applicable Melhod 9040 Not Applicable Not Applicable 

Not Applicable Melhod 9040 Not Applicable Not Applicable 

Not Applicable Melhod 9045 Not Applicable Not Applicable 

Not Applicable Melhod 9045 Method OLM0l.8 Not Applicable 

Melhod 420.2 Medlod 9065 Not Applicable Not Applicable 
(LACHAn (LACHAn 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable . Melhod 9065141 Not Applicable Not Applicable 
(LACHAn 

Medlod 365.J Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 



cr-, 
·c--..J. 
LJ") 
CJ 

!J 
('-.J. 

-~ 
lf"...J) 
r-,.-=, ---;,-... 
.cy ..... 

ADaJytica.l 
Parameters 

Residual 
Chlorine 

Sulfate 
(SO,) 

Sulfide (SO) 

Sulfite 
(SO,) 

Tola! Organic 
Carbon 
(TOC) 

Matrix 

Water 

Liquid 

TCLP Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

Domestic Waste, 
Industrial W astc, . 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

TABLE KN-4-1 
KNOXVILLE LABORATORY 

Wet Chemistry Methods 
(continued) 

Methods 

NPDES RCRA(SWW) CLP 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

.Not Applicable Not Applicable Not Applicable 

Method 300.0 Melhod 9038 Not Applicable 
Method 375.4 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable-

Melhod 376.1 Method 9030 Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Melhod 377 .1 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Method 415.1 Melhod 9060 Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 
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Other 

HACH 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Method 376.1 (6l 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Method 377 .1 (6l 

Not Applicable 

Not Applicable 

Not Applicable 
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Alllllytic:al 
P:arameten 

TOC 
(continued) 

Total Dissolved 
Solids 

Total Setteable 
Solids 

Total Solids 

Total 
Suspended 

Solids 

Matrix 

Domesac WI.lie, 
lndusaial WI.lie, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Lcachare 

Domesac WI.lie, 
lndusaial Was1e, 

Sludge, Solid, 
Sediment 

Soil 

Wuer 

Liquid 

TCLP Lcachare 

Domesac wuce. 
Industrial Wuce, 

Sludge, Solid, 
Sediment 

Soil 

Warer 

Liquid 

TCLP Lcachare 

Domeslic Wure, 
Industrial Wuce, 

Sludge, Solid, 
Sediment 

Soil 

Warer 

Liquid 

TCLP Lcachare 

TABLE KN-4-1 
KNOXVll..LE LABORATORY 

Wet Chemistry Methods 
(continued) 

Metbodl 

NPDES RCRA(SWW) CLP 

Not Applicable Not Applicable Not Applicable 

Not Applicable Melbod 9060 m Not Applicable 

Melbod 160.1 Not Applicable Not Applicable 

Not _Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Melbod 160.5 Not Applicablc Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Melbod 160.3 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Melbod 160.2 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 
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Other 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 
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Analytical 
Parameten 

Suspended 
Solids 

(continued) 

Total Volatile 
Solids 

Turbidity 

Matrix 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

War.er 

Liquid 

TCLP i.eacbar.e 

Domestic Waste, 
Industrial Waste, 

SludJe, Solid, 
.Sediment 

Soil 

Water 

Liquid 

TCLP Leacbar.e 

Domestic Waste, 
lndustri&I Waste, 

Sludge, Solid, 
Sediment 

TABLE KN4-1 
KNOXVILLE LABORATORY 

Wet Chemistry Methods 
(continued) 

Metbodl 

NPDFS RCRA (S\\'146) CLP 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Method 160.4 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Method 180.1 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 
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Other 

Not Applicable 

Not Applicable 

Not Applicable 

. 
Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

\ 
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Turbidity Soil 
( continued) 

TABLE KN-4-1 
KNOXVIl..LE LABORATORY 

Wet Chemistry Methods 
( continued) 

NPDl'3 RCRA(SWB46l 

Not Applicable Not Applicable 

CLP 
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Other 

Not Applicable Not Applicable 

5 g soil is added to 250 ml DI water in the diatillation tlaalc; the diltillation and analyais procedure is followed as dacribed in the reference 
EPA method(a) . 

Soil is leached. 

I g soil i• added to 100 ml DI water and sotticated for 30 minutea in a water bath. A portion of the leachate is then decanted , filtered if 
necesaary, and analyzed ac:cordina to the refenmced mechod(a) . The rwailta are reported u water leachable concentrations of the analytes . 

S I soil is added to 500 ml DI water in the diatillation fluk; the diatillation and analy1i1 pl'Ol;edure i1 then followed u dacribed in the 
referenced EPA mechod(1). 

1 g soil is added to SO ml DI water in th• dipstion appantul: the dipstion, diltillation, and analy1i1 procedure i1 then followed a1 
dacribed in the referenc:ed EPA method. 

2 g soil i1 added to ID appropriate volume of DI water (200 ml for sulfide analyais, SO ml for sulfite analysis); the solution is agitated with 
a magnetic stirrer and titrated in 11CCOrdance with the refenmced EPA methods. 

Sampl .. are weiped in a glua ampule and mixed with a pboephoric and &odium penulfate rNpnl solution. Th• phosphoric acid 
immediately converts all inorganic carbon to carbon dioxide (COJ which is purpd from th• ampule with oxygen. The ampule i1 sealed 
under oxygen and h•ted to approximately 100• in a water bath for 30 minutes. The h•tinJ proceu converts the orgattic carbon to CO, 
which is trapped in the INied ampule. Th• umpl• are analyad accordina to the refenmced EPA mechods by ID 0 . I. Corporation Total 
Orgattic Carbon Analyzer, Model 700. The carbon is quantified by ID infrared detector in the analyzer by -.unn, the absorbance of 
co,. 

.. 
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ADalytical 
Parameters 

Toxieity 
Charaeteriatie 

Leaehing 
Proeedure 
(TCLP) 

ICAP 
Metal• 

CVAA 
Mereury 

Matm 

Water 

Liquid 

TCLP 
Leaehate 

Domestic 
Waite, 

lndullrial 
Waite, 
Sludge, 
Solid, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leaehate 

Domeatie 
Wasta, 

Indultrial 
Wa11e, 
Sludge, 
Solid, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Extraet 

DomNtie 
Walle, 

lndullrial 
Walle, 
Sludge, 
Solid, 

Sediment 

Soil 
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TABLE KN-4-2 
KNOXVILLE LABORATORY 

Metals Sample Preparation Methods 

Medlodl 

NPDa RC1U(SW846) CLP Other 

Not Applicable Method 1311 Not Applic:able Not Applieable 

Not Applieable Medlod 1311 Not Applic:able Not Applieable 

Not Applieable Mecbod 1311 Not Applic:able Not Applieable 

Not Applieable Method 1311 Not Applieable Not Applieable 

Not Applieable Medlod 1311 Not Applieable Not Applieable 

Not Applic:able Medlod300S Medlod ILMOl.0 . . Not Applieable 
Medlod 3010 

Not Applic:able Mechod 3040 _Not Applic:able Not Applieable 

Not Applic:able Medlod30l0 Not Applicable Not Applieable 

Not Applic:able Medlod30SO Not Applieable Not Applieable 

• 

Not Applieable Mechod 3050 Mechod ILMOl .0 Not Applieable 

MICbod 245 .1 M4!Cbod 7470 Medlod ILMOI .0 Not Applieable 

Not Applic:able Not Applic:able Not Applic:able Not Applieable 

Not Applic:able Medlod 7470 Not Applic:able Not Applieable 

Not Applic:able MICbod 7471 Not Applieable Not Applieable 

Method 245.S Mediod 7471 MICbod ILMOl.0 Not Applieable 
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Aulytical 
Parameters 

GFAA Metals 

Maun 

Water 

Liquid 

TCLP 
Leachate 

Domeatic 
Waate, 

lndllllrial 
Waate, 
Sludge, 
Solid, 

Sediment 

Soil 

TABLE KN-4-2 
KNOXVILLE LABORATORY 

Metals Sample Preparation Methods 

Medlocll 

NPDES RCRA(SWl46) CLP 
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Other 

~ M!!!I!!!! Mediod3020 Method 11.MOI .0 Not Applicable 
Ancic 206.2 
Aalimooy 204.2 
Cadmium 213.2 
Chromium 211.2 
Lead 239.2 
Nickel 249.2 
Selenium 270.2 
Silver 272.2 
Thallium 279.2 

Not Applicable Method 3020 Not Applicable Not Applicable 

Not Applicable Mecbod3020 Not Applicable Not Applicable 

Mecbad3050 Not Applicable Not Applicable 

Not Applicable Medlod 3050 Medlod 11.MOl.0 Not Applicable 
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Aaalytical 
Parameters 

Al, Sb, As, Ba, Be. Bo, 
Cd, Ca, Cr, Co, Cu, Fe, 
Pb, Li, Mg, Mn. Mo, Ni, 
01, K, Se Si, Ag, Na, Sr, 
Tl, Sn, Ti, V, Zn 

TABLE KN-4-3 
KNOXVIl.LELABORATORY 
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Inductively Coupled Plasma Emission Spectroscopy Methods 

Metbods 

Maun NPDE.S RCRA (SW846) CLP Other 

Water Not Applicable Method 6010 Method ll.M0l .0 Not Applicable 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Leachate Not Applicable Method 6010 Not Applicable Not Applicable 

Domestic: Waste, Not Applicable Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge, Solida, 

Sediment 

Soil Not Applicable Method 6010 Method ll.M0l.0 Not Applicable 
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Parameter 

Antimony 

Anenic 

Cadmium 

-

Chromium 

Matm 

Water 

Liquid 

TCLP 
Leachate 

Domeatic 
WHte, 

Indullrial 
w .... 
Sludge, 
Solicla, 

Sediment 

Soil 

Waiar 

Liquid 

TCLP 
1-:bate 

DomNae 
Wuta, 

Indullrial 
Waata, 
Sludge, 
Solida, 

Sedimeac 

Soil 

w.-
Liquid 

TCLP 
1-:bate 

DolDNCie 
Wuta, 

Indullrial 
Wuta, 
Sludge, 
Solida, 

Sedimeac 

Soil 

Water 
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• 
TABLE KN-4-4 

KNOXVILLE LABORATORY 
Graphite Furnace Atomic Absorption Method.1 

Medlodl 

NPD~ RCllA(SW846) CLP Other 

Method 20-4.2 Method 7041 Mathod ll.MOl.0 Not Applicable 

Not Applicable Mechod 7041 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 7041 Not Applicable Not Applicable 

Not Applicable Mathod 7041 Mechod ll.MOl .O Not Applicable 

Mathod 206.2 Mechod 7060 Mechod ll.MOl.0 Not Applicable 

Not Applicable Mecbod 7060 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Mechod 7060 Not Applicable Not Applicable 

Not Applicable Medlod7060 Mathod ll.MOl .O Not Applicable 

Mathod 213.2 Mechod 7131 Not Applicable Not Applicable 

Not Applicable Mecbod 7131 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Mathod 7131 Not Applicable Not Applicable 

Not Applicable Mathod 7131 Not Applicable Not Applicable 

Mathod 218.2 Mathod 7191 Not Applicable Not Applicable 



. r--.... 
~.r·-=, 
t.n 
c:::i: 

1f· 
(''...J 
~ 
~ 
~""") 
.... ~ ~­
Q' 

Parameter 

Chromium 
(continued) 

Lead 

Nickel 

Selenium 

Matm 

Liquid 

TCLP 
Leachate 

Domestic 
Waste, 

Industrial 
Waste, 
Sludge, 
Solids, 

Sediment 

Soil 

Wmr 

Liquid 

TCLP 
Leachate 

Domestic 
Wasac, 

lnduslrial 
Waste, 
Sludge, 
Solids, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leacbarc 

Domestic 
Waste, 

Industrial 
Waste, 
Sludge 
Solids, 

Sedimem 

Soil 

Water 

Liquid 

TCLP 
Leachate 
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TABLE KN-4-4 
KNOXVILLE LABORATORY 

Graphite Furnace Atomic Absorption Methods 

• 

Metbocll 

NPDF.S RCRA(SW846) CLP Other 

Not Applicable Method 7191 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 7191 Not Applicable Not Applicable 

. 

Not Applicable Method 7191 Not Applicable Not Applicable 

Method 239.2 Method 7421 Method Il.MOl.0 Not Applicable 

Not Applicable Method 7421 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Ne: ', ri.,hcable 

Not Applicable Method 7421 Not Applicable Not Applicable 

Not Applicable Method 7421 Method Il.MOl.0 Not Applicable 

Method 249 .2 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable _ 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 270.2 Method 7740 Method Il.MOl.0 Not Applicable 

Not Applicable Method 7740 Method Il.MOl.0 Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 
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Parameter 

Selenium 
(continued) 

Silver 

Thallium 

Matris 

Dollllltic 
w .... 

lndulttial 
w .... 
Sludge, 
Solids, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Dollllltic 
w .... 

Industrial 
w .... 
Sludp, 
Solidi, 

Sedimem 

Soil 

Wai. 

Liquid 

TCLP 
Leachate 

Dollllltic 
w..., 

lndumial 
w .... 
Sludp, 
Solidi, 

Sediment 

Soil 
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TABLE KN-4-4 
KNOXVU.LELABORATORY 

Graphite Furnace Atomic Absorption Methods 

Medlodl 

NPDES RCllA(SW846) CLP Other 

Not Applicable Malbod7740 Not Applicable Not Applicable 

Not Applicable Method 7740 Method ILMOI.0 Not Applicable 

Method 272.2 Method 7761 Not Applicable . Not Applicable 

Not Applicable Method 7761 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Medlod 7761 Not Applicable Not Applicable 

Not Applicable Method 7761 Not Applicable Not Applicable 

Method 279.2 Method 7141 Method ILMOl.0 Not Applicable 

Not Applicable Method7kl Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 7kl Not Applicable Not Applicable 

Not Applicable Method 7141 Method ILMOl.0 Not Applicable 
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Aaalytical 
Parameten 

Mercury 

Matm 

Watar 

Liquid 

TCLP Extract 

Domestic Walle, 
Industrial Walle, 
Sludge, Solids, 

Sediment 

Soil 

TABLE KN-4-5 
KNOXVILLE LABORATORY 

Cold Vapor Atomic Absorption Methom 

rr AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated: September I . 1993 
Revision No.: 0 
Date Reviled: N / A 

Page 36 of 75 

Metbods 

NPDES RCRA(~ CLP Other 

Mecbod 245.l Mecbod 7470 Mecbod D.MOI .0 Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 7470 Not Applicable Not Applicable 

Not Applicable Mecbod 7471 Not Applicable Not Applicable 

Method 245.5 Mecbod 7471 Method D.MOI .0 Not Applicable 
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Allalytical 
Parameten 

Volatiles 
by 

GC/MS 

Volatiles 
by GC 

Aromatic 
Volatiles 
byGC 

Semivolatiles 
by GC/MS 

Matrix 

Warer 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste, 
Sludge, Solids, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste, 
Sludge, Solids, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domcs1ic Waste, 
Industrial Waste, 
Sludge, Solids, 

Sedimem 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domcs1ic Waste, 
Industrial Waste, 
Sludge. Solids, 

Sediment 

TABLE KN-4-6 
KNOXVll.LELABORATORY 

Organic Sample Preparation Methods 

IT AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated: September I . 1993 
Revision No.: 0 
Date Revised : NIA 
Page 37 of 75 

Metbods 

NPD~ RCRA(SW846} CLP Other 

Medlod624 Medlod.5030 Method OLMOl.8 Not Applicable 

Not Applicable Method 5030 Not Applicable Not Applicable 

Not Applicable Method 5030 Not Applicable Not Applicable 

Not Applicable Method 5030 Nol Applicable Nol Applicable 

Nol Applicable Method 5030 Method OLMOl.8 Nol Applicable 

Method 601 Method.SOJO Nol Applicable Nol Applicable 

Nol Applicable Method 5030 Not Applicable Not Applicable 

Not Applicable Method 5030 Not APRlicable Nol Applicable 

Not Applicable Method 5030 Nol Applicable Not Applicable 

Not Applicable Medlod 5030 Not Applicable Nol Applicable 

Method 602 Method5030 Nol Applicable Nol Applicable 

Nol Applicable Method 5030 Not Applicable Not Applicable 

Nol Applicable Method 5030 Nol Applicable Not Applicable 

Not Applicable Method 5030 Not Applicable Not Applicable 

Not Applicable Method 5030 Not Applicable Not Applicable 

Medlod625 Method 3510 Method OLM0l.8 Not Applicable 
Medlod 3520 

Not Applicable Medlod 3580 Not Applicable Not Applicable 

Not Applicable Method 3510 Not Applicable Not Applicable 
Method 3520 

Not Applicable Method 3540 Not Applicable Not Applicable 
Method 3550 
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Analytical 
Parameters 

Semivolatiles by 
GCIMS 

(continued) 

Pesticides/ 
PCBs 

by GC 

Herbicides 
by GC 

Low Boiling 
Petroleum 

Hydrocarbons 
byGC 

High Boiling 
Petroleum 

Hydrocarbons by 
GC 

Matrix 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
lndusaial Waste, 
Sludge, Solids, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
lndusaial Waste, 
Sludge. Solids. 

Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

Domestic Waste. 
lndusaial Waste, 
Sludge, Solids. 

Sedimem 

Soil 

Water 

Liquid 

TCLP Leachate 

Domestic Waste, 
lndusaial Waste, 
Sludge, Solids, 

Sediment 

TABLE KN-4-6 
KNOXVILLE LABORATORY 

Organic Sample Preparation Methods 
(continued) 

IT AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated: September I, 1993 
Revision No.: 0 
Date Revised: NIA 
Page 38 of 75 

Methods 

NPDES RCRA(SW846) CLP Other 

Not Applicable Method3540 Method OLMOl.8 Not Applicable 
Method 3550 

Method 608 Method 3510 Method OLMOl .8 Not Applicable 
Method 3520 

Not Applicable Method 3580 Not Applicable Not Applicable 

Not Applicable Method 3510 Not Applicable Not Applicable 
Method 3520 

Not Applicable Method 3540 Not Applicable Not Applicable 
Method 3550 

Not Applicable Method 3540 Method OLMOl .8 Not Applicable 
Method 3550 

Not Applicable Method 8150 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 8150 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 5030 Not Applicable TN GRO Method 

Not Applicable Method 5030 Not Applicable Not Applicable 

Not Applicable . Not Applicable Not Applicable Not Applicable 

Not Applicable Method 5030 Not Applicable Not Applicable 

Not Applicable Method 5030 Not Applicable TN GRO Method 

Not Applicable Method 3510 Not Applicable TN ORO Method 
Method 3520 

Not Applicable Method 3580 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 3540 Not Applicable Not Applicable 
Method 3550 

· ·• .. 
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AllalyticaJ 
Panmeten 

High Boiling 
Peaoleum 

Hydrocarbons by 
GC (continued) 

Niaoaromatics by 
HPLC 

Polynuclear 
Aromatic 

Hydrocarbons 
by HPLC 

Niaoaromarics 
byGC 

Organophosphorus 
Pesticides 

by GC -

Matrix 

Soil 

Water 

Liquid 

TCLP Leachate 

Domestic Waste, 
Industrial w astc, 
Sludge, Solids, 

Sedimems 

Soil 

Water 

Liquid 

TCLP Leachate 

Domestic Waste, 
Industtial Wasre, 
Sludge, Solids, 

Sedimem 

Soil 

Water 

Liquid 

TCLPI.eadlate 

Domestic Wasre, 
Industtial Wasre, 
Sludge, Solids, 

Sedimem 

Soil 

Water 

Liquid 

TABLE KN-4-6 
KNOXVILLE LABORATORY 

Organic Sample Preparation Methods 
(continued) 

ITAS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated: September I . 1993 
Revision No.: O 
Date Revised: NIA 
Page 39 of 75 

Methods 

NPDl!'3 RCRA(SWM6) CLP Other 

Not Applicable Medlod3540 Not Applicable TN ORO Method 
Method 3550 

Not Applicable Medlod 8330 Not Applicable USATIIAMA UW-11 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 
. 

Not Applicable Metbod8330 Not Applicable USATIIAMA LW--06 

Medlod 610 Medlod 3510 Not Applicable Not Applicable 
Melhod 3520 

Not Applicable Metbod 3580 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 3540 Not Applicable Not Applicable 
Method 3550 

Not Applicable Medlod 3540 Not Applicable Not Applicable 
Method 3550 

Method609 Melhod 3510 Not Applicable Not Applicable 
Metbod 3520 

Not Applicable Melbod 3580 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Metbod3540 Not Applicable Not Applicable 
Metbod 3550 

Not Applicable Medlod 3540 Not Applicable Not Applicable 
Medlod 3550 

Not Applicable Metbod 3510 Not Applicable Not Applicable 
Metbod 3520 

Not Applicable Melhod 3580 Not Applicable Not Applicable 

0 
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AllalyticaJ 
Panuneten Matrix 

OrganopbosphoNS Domestic Waste, 
Pesticides lndusuial Waste, 
byGC Sludge, Solids, 

(continued) Sediment 

Soil 

TABLE KN-4-6 
KNOXVILLE LABORATORY 

Organic Sample Preparation Methods 
(continued) 

IT AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Dare Initiated: September I. 1993 
Revision No. : 0 
Dare Revised: NIA 
Page 40 of 75 

• 
Methods 

NPDF3 RCRA(SWl46) CLP Other 

Not Applicable Melbod3.s40 Not Applicable Nol Applicable 
Method 3.550 

Nol Applicable Melbod 3.540 Nol Applicable Nol Applicable 
Method 3.550 
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Aalytical 
Parameten 

Volatila 
by 

GC/MS 

Halogenated Volatiles 
byGC 

Aromatic 
Volatilea 
byGC 

Semivolatilea 
byGC/MS 

Matm 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waae, 
IndullriaJ Waae, 
Sludge, Solida, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Dom.tic w ... , 
IndullriaJ Waaa, 
Sludp, Solidi, 

Sedimmt 

Soil 

Water 

Liquid 

TCLP 
LNchata 

DomNticW ... , 
lnduatrialW ... , 
Sludp, Solidi, 

Sedimmt 

Soil 

w ... 

Liquid 

TCLP 
Leachate 

DolDNticw .... 
IDduatria1 w .... 
Sludp, Solidi, 

Sediment 

TABLE KN-4-7 
KNOXVIl..LE LABORATORY 

Organic Methods 

rr AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated: September I, 1993 
Revi1ion No.: 0 
Date Revised : NIA 
Page 41 of 75 

Medlodl 

NPDES RCRA(SWW) CLP Other 

M.chod624 M.chod 8240 & 8260 M.chod OLMOl.8 Method 524 .2 
& OLV0I.0 

Not Applicable M.chod 8240 Not Applicable Not Applicable 

Not Applicable Mediod 8240 Not Applicable Not Applicable 

Not Applicable Mediod 8240 Not Applicable Not Applicable 

Not Applicable M.chod 8240 & 8260 Mediod OLM0l .8 Not Applicable 

Mediod 601 Mediod 8010 Not Applicable Not Applicable 

Not Applicable Mediod 8010 Not Applicable Not Applicable 

Not Applicable Mediod 8010 Not Applicable Not Applicable 

Not Applicable M.chod 8010 Not Applicable Not Applicable 

Not Applicable Mediod 8010 Not Applicable Not Applicable 

Mediod 602 M.chod 8020 Not Applicable Not Applicable 

Not Applicable Mediod 8020 Not Applicable Not Applicable 

Not Applicable Medlod 8020 Not Applicable Not Applicable 

Not Applicable Medlod 8020 Not Applicable Not Applicable 

Not Applicable Mediod 8020 Not Applicable Not Applicable 

M.chod 625 Mediod 8270 Mediod OLM0l .8 Not Applicable 

Not Applicable Mediod 8270 Not Applicable Not Applicable 

Not Applicable Mediod 8270 Not Applicable Not Applicable 

Not Applicable Mediod 8270 Not Applicable Not Applicable 
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Analytical 
Parameten 

Semivolatiles by 
GC/MS (continued) 

Pesticides/ 
PCBs 

byGC 

Herbicides 
byGC 

Low Boiling 
Petroleum 

Hydrocarbons 
byGC 

High Boiling 
Petroleum 

Hydrocarbons 
byGC 

Matril: 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
lndullrial Waite, 
Sludge, Solida, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domeaic Waste, 
Indllltrial Waste, 

Sludge, Solida 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leechate 

Domeaic Waste, 
IndUltrial Waste, 

Sludp, Solida 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

TABLE KN-4-7 
KNOXVILLE LABORATORY 

Organic Methods 
( continued) 

IT AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated : September I . 1993 

Reviaion No. : 0 
Date Reviaed: NIA 
Page 42 of75 

Metbods 

NPDES RCRA (SW'846) CLP Other 

Not Applicable M1Cbodl270 Method OLM0l.8 Not Applicable 

Mediod 608 Mediod 8080 Method OLM0l .8 Not Applicable 

Not Applicable Mediod 8080 Not Applicable Not Applicable 

Not Applicable Method 8080 Not Applicable Not Applicable 

Not Applicable Method 8080 Not Applicable Not Applicable 

Not Applicable Method 8080 Method OLM0l .8 Not Applicable 

Not Applicable Method 8150 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Mediod 8150 Not Applicable Not Applieable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable CA MOD. Method Not Applicable TN GRO Method 
8015 

Not Applicable CA MOD. Mediod Not Applicable Not Applicable 
8015 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable CAMOD.MICbod Not Applicable Not Applicable 

8015 

Not Applicable CA MOD. Mediod Not Applicable TN ORO Method 
8015 

Not Applicable CA MOD. MICbod Not Applicable TN ORO Method 
8015 

Not Applicable CA MOD. Method Not Applicable Not. Applicable 
8015 

Not Applicable Not Applicable Not Applicable Not Applicable 
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Aaalytical 
Parameten 

High Boiling 
Petroleum 

Hydroc:arbona 
by GC 

( continued) 

Nitroaromatica by 
HPLC 

Polynuclear 
Aromatic: 

Hydrocarbons 
by HPLC 

Nitroaromatic:1 
byOC 

Organophoaphorua 
Pntic:id .. 

byGC 

Matrix 

DomaticW ... , 
lndullrielW ... 
Sludge, Solidi, 

Sedimelll 

Soil 

Water 

Liquid 

TCLP 
LNchace 

Domeatic: wa .. , 
lndUICl'ial Wa .. , 
Sludge, Salida, 

Sedimelll 

Soil 

Water 

Liquid 

TCLP Leec:hate 

Domeatic: wa .. , 
lndullriel wa ... 
Sludge, Solidi, 

Sedillllllll 

Soil 

W~cer 

Liquid 

TCLP LNc:bata 

Domeaac wa .. , 
lndullriel w .... 
Sludp, Salida, 

Sediment 

Soil 

Water 

Liquid 

TCLP Leec:hace 

TABLE KN-4-7 
KNOXVIl.LELABORATORY 

Organic Methods 
( continued) 

IT AS Operation-Spec:ific QAMP 
Knoxville Laboratory Appendix 
Date Initiated: September I , 1993 
Revision No .: 0 
Date Revised : NI A 

Page 43 of 75 

Metbods 

NPDU RCRA (SW846) CLP Other 

Not Applicab1- CAMOD. Madlod Not Applicable Not Applicable 
8015 

Not Applicable CA MOD. Medlod Not Applicable TN ORO Method 
8015 

Not Applicable Mecbod 8330 Not Applicable USATHAMA 
UW-11 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Medlod 8330 Not Applicable USATHAMA 
LW-06 

Mechod 610 Method 8310 Not Applicable Not Applicable 

Not Applicable Medlod 8310 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Medlod 8310 Not Applicable Not Applicable 

Not Applicable Method 8310 Not Applicable Not Applicable 

Madlod 609 Madlod 8090 Not Applicable Not Applicable 

Not Applicable Medlod 8090 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Madlod 8090 Not Applicable Not Applicable 

Not Applicable Medlod 8090 Not Applicable Not Applicable 

Not Applicable Madlod 8141 Not Applicable Not Applicable 

Not Applicable Medlod 8141 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 



Allalytical 
Parameten .Matru 

OrganophoapboNs Domalicw .... 
Pesticides lnduttrial w .... 

byGC Sludp, Solida, 
(continued) Sediment 

Soil 

TABLE KN-4-7 
KNOXVlLLE LABORATORY 

Organic Methods 
( continued) 

IT AS Operation-Specific: QAMP 
~ille Laboratory Appendix 
~ Initiated : September I . 1993 

Revision No.: 0 
Date Revised: NI A 
Page 44 of75 

Medlods 

NPDFS RCRA(SW846) CLP Other 

Not Applicable Mldlod 8141 Not Applicable Not Applicable 

Not Applicable Method 8141 Not Applicable Not Applicable 
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KNOXVILLE - 5 

rr AS Operation-Specific QAMP 
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· PRACTICAL QUANTITATION LIMITS 
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Parameter 

Acidity 

Alkalinity 

Ammonia 

BOD 

COD 

Bromide 

Chloride 

Chlorine, Total Raidual 

Conductivity 

Cyanide 

Cyanide, amenable 

Diuolved Oxypn 

Fluoride 

Hard-

Nitrate 

Nitrate/Nitrite 

Nitrite 

TKN 

Oil&Oreua 

Orthopboapbate 

pH 

Phenol• 

Sulfate 

Sulfide 

Sulfite 

Total Diuolved Solid& 

Total Seul•ble Solid& 

TABLE KN-5-1 
KNOXVll..LELABORATORY 

Practical Quantitation Limits for 
Wet Chemistry 

WaterPQL 
Medlod (ms/I eia:ept .. aoted) 

305.2 1 

310.1 1 

350.2 0 .1 

405.1 1 

HACH 1 

300.0 0.4 

325.3 0 .5 
300.0 0.4 

HACH 0 .1 

120.1 · 1 umboa/cm 

335.2/9010/D.MOl .O 0 .01 

335.1/9010 0.01 

360.1 1 

340.2 0.1 
300.0 0 .4 . 

SM 314A 0.2 

353.2 0.02 
300.0 0.4 

353.2 0.02 

353.2 0.02 
300.0 0.4 

351.3 0.1 

-' 13 .1/9070/9071 1 

365.3 0.01 
300.0 1.0 

150.1/9CM0/90-'5 0.01 Standard Units 

420.2/9065 0.02 

375.-'19031 10 
300.0 1.5 

376.1/9030 0.2 

377.1 0.5 

160.1 1 

160.5 0 .1 ml/liter 

IT AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated : September I . 1993 
Revision No .: 0 
Date Revised : NIA 
Page 46 of 75 

Soil PQL 
(mg/q) 

Not Applicable 

Not Applicable 

5 

Not Applicable 

Not Applicable 

0 .4 

5.0 
0 .4 

Not Applicable 

Not Applicable 

1 

Not Applicable 

Not Applicable 

10 
0 .4 

Not Applicable 

Not Applicable 
0 .4 

3 

Not Applicable 

5 

so 

1 
1.0 

0.01 Standard Units 

1 

Not Applicable 
1.5 

20 

20 

Not Applicable 

Not Applicable 



Parameter Metbod 

Acidity 305.2 

Tocal Solids 160.3 

Total Suspended Solids 160.2 

Total Volatile Solids 160.4 

c:, TOC/DOC 415 .1/9060 

Lr"). 
Turbidity 180.1 L.n 

C:l 
IF 

. i:."'-·.J 
~ 
('-.,J 
~ 

.'""""" ::r-
~"', 

WaterPQL 
(mg/I scept u DOted) 

1 

1 

1 

1 

0.1 NTU 

IT AS Opention-Specific QAMP 
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Soil PQL 
(mg/kg) 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

I 

Not Applicable 

.. 

.. 
' ' 
... 

... 
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Element 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Lithium 

Magnesium 

Mang.-

Molybdenum 

Nickel 

Pocaaaium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Thallium 

T"m 

Titanium 

TABLE KN-5-2 
KNOXVILLE LABORATORY 

ICAP Metals 
Contract Required Detection Limits (CRDL)1

, 

Method Detection Limits (MDL)1, 
and Practical Quantitation Limits (PQL}' 

Water Soil Water Soil 
CAS CRDL CRDL• MDL MDL• 

Number (q/L) (mlfKal (q/Ll (msJKal 

7429-90-5 200 40 21 

7440-36--0 60 12 7.4 

7440-38-2 10 2 18 

7440-39-3 200 40 0.4 

7440-41-7 5 · 1 0.2 

7440-42-8 6.6 

7440-43-9 5 I 1.5 

7440-70-2 5000 1000 19 

7440-47-3 10 2 3.6 

7440-48-4 so 10 4.6 

7440-50-8 25 5 2.6 

7439-89-6 100 20 2.4 

7439-92-1 3 0.6 12 

7439-93-2 4.0 

7439-9~ 5000 1000 24 

7439-96-5 15 3 o.s 

7439-98-7 S.2 

7440-02-0 40 8 4.2 

7<MG-09-7 5000 1000 630 

7782-49-2 5 1 40 

7440-21-3 IS 

7440-22-4 10 2 3.8 

7440-22-4 5000 1000 30 

7440-2<MS 0.2 

7440-28-0 10 2 27 

7440-31-S 

7440-32-6 1.5 

ITAS Operation-Specific QAMP 
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Water Soil 
PQL PQL' 

(q/L) (mg/Kg) 

40 8 

30 6 

30 . 6 

2 0.4 

I 0.2 

10 2 

5 I 

30 6 

10 2 

20 4 

10 2 

10 2 

30 6 

5 20 

30 6 

2 0.4 

10 2 

20 4 

1000 200 

60 12 

20 2 

5 I 

200 40 

I 0.2 

3 6 

20 4 

3 0 .6 
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Element 

Vanadium 

Zinc 

TABLE KN-5-2 
KNOXVILLE LABORATORY 

ICAP Metals 
Contract Required Detection Limits (CRDL)1

, 

Method Detection Limits (MDL)3, 
and Practical Quantitation Limits (PQL)3 

Water Soil w .... Soil 
CAS CRDL CRDL• MDL MDL• 

Nambel' (aa/L) (ma/Ka) (q/L) (ma/Ka) 

744().62-2 so 10 2.2 

7~ 20 4 1.3 

IT AS Operation-Specific QAMP 
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Revi1ion No .: 0 
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Water Soil 
PQL PQL• 

(aa/L) Cms/Kal 

10 2 

s I 

CR.pl.s apply to analy- performed in accordance with the USEPA CLP Statement of Wort for Inorganic• Analyai,, Document 
Number ll.MOI.0 

The method decection limit lltlldy waa performed on 12/02/92 uaing SW-846 method 6010. 

PQLa were Ntimated &om the f9alltl of water MDL d-.rminationa. 

Soil decection limita ani baaed on wet weight of aample and will be higher when converted to a dry wei1ht ba1i1 . 

·-
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CAS 
Elemeat Number 

Antimony 7440-36-0 

Arsenic 7440-38-2 

Cadmium 7440-43-9 

Chromium 7440-47-3 

Lead 7439-92-1 

Nickel 7440-02--0 

Selenium 7782-49-2 

Silver 7440-22-4 

Thallium 7440-28--0 

Mercury' 7439-97-6 

TABLE KN-5-3 
KNOXVILLE LABORATORY 

AA Metals 
Contract Required Detection Limits (CRDL)1

, 

Method Detection Limits (MDL)2, and 
Practical Quantitation Limits (PQL)1 

Water Soil Water Soil 
CRDL CRDL• MDL MDL• 
(as/L) (mcfl',) (as/L) (ms/Kc) 

60 12 4.S 0.36 

10 2 1.7 0.091 

s 1 

10 2 

3 0.6 1.9 0.098 

40 8 

s 1 o.so 0.023 

10 2 6.4 0.64 

10 2 2.38 0.204 

0.2 0. 1 0.175 0.013 
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Water Soil 
PQL PQL• 

(q/L) (mlfKg) 

6 0 .6 

3 0 .3 

0.2 0.6 

3 0 .6 

3 0.3 

3 

3 0.3 

8 0 .8 

3 0 .3 

0 .2 0 .1 

CRDLa apply to aaaly- performed ill accordallee with die USEPA CLP Sta.._. of Wort, Documeni Number ll.M0I .0. 

Mecbod detection limit ICUdiea w- performed duriq 10192 • 11192 uain, SW-846 7000 Nri• ,mecbodology. 

PQLa w- Ntimated from the ~ta of war.r MDL~-

Soil detection limita are baaed on wet weight of sample and will be hipw wb- converted to a dry weipt baaia. 

Mercury ia analyzed by cold vapor AA; all odlw elemaaa .,. aaa1yud by ,raphita furnace AA. 
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Aaalyte 

Chlorometbane 

Bromomethaoe 

Vinyl Chloride 

Chloroethane 

Methyl- Chloride 

Acetone 

Carbon Disulfide 

l , 1-Dichloroedl-

I, 1-Dichloroedlane 

1,2-Dichloroech- (total} 

Chloroform 

1,2-Dichloroedlane 

2-Butanooe 

I , I , I-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetata 

Bromoclichloromabue 

1,2-Dichloropropam 

ci11-l ,3-Dic:hloropro,-

2-chloroethylvinyledtw 

Trichloroedl-

Dibromochloromedwie 

1, l ,2-Trichloroechane 

Benzene 

tran11-l ,3-Dichlorop~ 

Bromofonn 

~Methyl-2-Pentmone 

TABLE KN-5-4 
KNOXVIl.LE LABORATORY 

Volatile Oraanics 
Contract Required Detection Limits (CRDL)1

, 

Method Detection Limits (MDL)2 and 
Practical Quantitation Limits (PQLt 

Waaer Soil Water 
CAS CRDL CRDL• MDL 

Namber (as/L) (asfl'I) (as/L) 

74-87-3 10 10 2.9 

7~83-9 10 10 2.6 

75-01-4 10 10 3.1 

75-00-3 10 10 3.0 

75-09-2 10 10 3.1 

67-64-1 10 10 6.S 

75-15-0 10 10 2.7 

75-35-4 10 10 3.3 

75-3~3 10 10 3.2 

5-40-59-0 10 10 3.4 

67-66-3 10 10 3.1 

107-06-2 10 10 3.4 

78-93-3 10 10 7.5 

71-55-6 10 10 3.3 

56-23-5 10 10 3.0 

NA NA 3.5 

75-27-4 10 10 4.1 

71-17-5 10 10 3.4 

10061-01-5 10 10 3.6 

110-75-8 NA NA 6.6 

79-01-6 10 10 3.7 

· 124-48-1 10 10 4.1 

79-00-5 10 10 3.9 

71-43-2 10 10 3.0 

10061-02-6 10 10 5.7 

75-25-2 10 10 3.7 

108-10-1 10 10 · 5.1 

Soil 
MDL• 
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Water Soil 
PQL PQL• 

(as/Ka) (asJL) (ua/Ka) 

10 10 

10 10 

10 10 

10 10 

5 5 

100 100 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

100 100 

5 5 

5 5 

so so 

5 5 

5 5 

5 5 

10 10 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

so so 
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Aaalyte 

2-Heunooe 

Tetrachloroethene 

Toluene 

I , 1,2,2-Tetrachloroethaoe 

Chlo~ 

Ediyli-z.. 

Styrene 

Xyl-(toul) 

Ac:rolein 

Ac:ryloniuile 

c:ia-1,2-Dic:hloroedl-

Trichlorofluoromedwle 

TABLE KN-54 
KNOXVILLE LABORATORY 

Volatile Oraanics 
Contract Required Detection Limits (CRDL)1

, 

Method Detection Limits (MDL)3 and 
Practical Quantitation Limits (PQLt 

Water Soil Water 
CAS CRDL CRDL• MDL 

Namber (as/L) (as/Ka) (lllfL) 

591-78-6 10 10 5.8 

127-18-4 10 10 2.9 

108-88-3 10 10 3.6 

79-34-5 10 10 3.6 

108-90-7 10 10 3 .0 

l 00-41-4 10 10 3.0 

100-42-5 10 10 3.4 

. 1330-20-7 10 10 3.2 

107-02-8 10 10 7.9 

107-13-1 10 10 4.5 

156-59-2 10 10 2.8 

7~ 10 10 3.5 

Soil 
MDL• 
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Water Soil 
PQL PQL• 

(as/Ka) (uc/L) (UIIK&l 

so so 

5 5 

5 5 

5· 5 

5 5 

5 5 

5 5 

5 5 

10 10 

10 10 

10 10 

10 10 

CRDL• apply to aualy- performed iD ac:c:ordanee witb die USEPA CLP Stacameat of Work for lnoraanic:a Analy1i1, Doc:ument 
Number OLMOl .8 . 

The Method Detec:tion Limit lllldy for water wu performed on 5/14/93 using SW-846 method 8240. 

Prac:tic:al Quantitation Limits are taken from SW-846 Mechod 8240 . 

Quantitation limiu lialed for loil are bued on wet weipt. The quantitation limiu baaed on dry weight aa required, will be 
hipw. 
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Allalyte 

Phenol 

bis(2-Chloroethyl)ecber 

2-Chlorophenol 

1.3-Dichlorobenzene 

1,4-Dichlorob-

Benzyl Alcohol 

1,2-Dichlorobeazam 

2-Methylpheool 

bi1(2-chloroiaopropyl)echer 

4-Mecbylpheool 

n-Nitroao-di-n-Propylamine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,4-Dimecbylphenol 

Benzoic Acid 

bil(2-Chloroethoxy) Madlane 

2,4-Dichloropheool 

1,2,4-Trichlorobemem 

Naphthal-

4-ChloroaniliM 

Hexachlorobutadiene 

4-Chloro-3-Mecbylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadi-

2,4,6-Trichlorophenol 

2,4,S-Trichloropheool 

TABLE KN-5-5 
KNOXVU.LELABORATORY 

Semivolatile Organics 
Contract Required Detection Limits (CRDL)1

, 

Method Detection Limits (MDL)2, and 
Practical Quantitation Limits (PQL)' 

Water Soil Water 
CAS CRDL CRDL' MDL 

N-ber (ac/L) (aa/KI) (as/L) 

108-95-2 10 330 0.9 

111-44-4 10 330 1.1 

95-S7-8 10 330 1.8 

541-73-1 10 330 1.9 

106-46-7 10 330 2.1 

100-Sl-6 NA NA 2.5 

95-SO-l 10 330 1.7 

95-48-7 10 330 1.7 

108-60-1 10 330 1.2 

106-44-S 10 330 4.3 

621-64-7 10 330 1.8 

67-72-1 10 330 2.2 

98-95-1 10 330 0.9 

78-59-1 10 330 1.1 

88-15-5 10 330 1.6 

10~7-9 10 330 1.9 

65-85-0 N~ NA 

111-91-1 10 330 1.2 

120-83-2 10 330 1.7 

120-82-1 10 330 2.3 

91-20-3 10 330 1.1 

106-47-8 10 330 1.8 

87-68-3 10 330 2 .3 

S9-50-1 10 330 1.8 

91-57-6 10 330 2.1 

77-47-4 10 330 1.9 

88-06-2 10 330 1.7 

95-95-4 25 800 1.3 
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Soil Water Soil 
MDL' PQL PQL' 

(as/Ka) (ua/Ll (ug!ka) 

10 330 

10 330 

10 330 

10 330 

10 330 

20 670 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

.so 1600 

10 330 

10 330 

10 330 

10 330 

20 670 

10 330 

20 670 

10 330 

10 330 

10 330 

10 330 
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ADalyte 

2-Chloronaph!hal-

2-Nitroaniline 

Dimethyl Phthalate 

Acenaphthylene 

2.6-Dinitroeol-

3-Nitroaniline 

Acenaphth-

2.4-Dinitrophenol 

4-Nitrophenol 

Dibenzofuran 

2.4-Dinitroeolu-

Diethylphthalate 

4-Chlorophenyl-pheaylecber 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-2-Methylphenol 

n-Nitroaodipheaylamine 

4-Bromopheayl-pheaylecher 

Hexac:hlorobeaza» 

Pencachlorophenol 

Ph---
Anlhra-=-

Carbazol• 

Di-n-Butylph!halate 

Fluorandl-

Pyrene 

Butylbeazylpbtbalete 

3 ,3 '-Dichlorobeazidine 

TABLE KN-5-5 
KNOXVILLE LABORATORY 

Semi•olatile Orzanics 
·contract Required Detection Limits (CRDL)1, 

Method Detection Limits (MDL}3, and 
Practical Quantitation Limits (PQL)' 

Water Soil Water 
CAS CRDL CRDL• MDL 

Number (us/L) (us/"8) (us/L) 

91-58-7 10 330 1.1 

88-74-4 25 800 1.4 

131-11-3 10 330 3.2 

208-96-8 10 330 1.4 

606-20-2 10 330 1.2 

99-09-2 25 800 1.6 

83-32-9 10 330 1.5 

51-28-5 25 800 2.7 

100-02-7 25 800 1.4 

132-64-9 10 330 1.0 

121-14-2 10 330 1.6 

84-66-2 10 330 4.4 

7005-72-36 10 330 1.0 

86-73-7 10 330 I . I 

100-01-6 25 800 1.8 

534-52-1 25 800 3.3 

86-30-6 10 330 1.2 

101-55-3 10 330 1.2 

118-74-1 10 330 1.2 

87-86-5 25 800 2.6 

85-01-1 10 330 1.1 

120-12-7 10 330 1.1 

86-74-1 10 330 NA 

84-74-2 10 330 3.4 

20M4-0 10 330 1.1 

129-00-4 10 330 1.4 

85-68-7 10 330 3.0 

91-94-1 10 330 1.6 
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Soil Water Soil 
MDL• PQL PQL• 

(Ila/Ki) (uafL) (ug/kg) 

10 330 

so 1600 

10 330 

·10 330 

10 330 

so 1600 

10 330 

so 1600-

so 1600 

10 330 

10 330 

10 330 

10 330 

10 330 

so 1600 

so 1600 

10 330 

10 330 

10 330 

so 1600 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

20 670 
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Amlyte 

Benzo(a)anlhracene 

Chrysene 

bis(2-Ethylhexyl)phthalate 

Di-n-Octylphthalate 

Benzo(b )tluonnthene 

Benzo(k)tluoranlhene 

Benzo(a)pyreM 

Indeno( l ,2,3-cd)pyR06 

Dibenzo(a,h)anthracene 

Benzo(B,h,i)perylene 

1,2-Diphenylhydrazine 

Aniline 

TABLE KN-5-5 
KNOXVIl.,LELABORATORY 

Semivolatile 01"1aniCS 
Contract Required Detection Limits (CRDL)1

, 

Method Detection Limits (MDL)3, and 
Practical Quantitation Limits (PQL}1 

w .... Sail w .... 
CAS CRDL CRDL4 MDL 

N-ber (q/L) (as/Kc) (q/L) 

56-55-3 10 330 1.1 

218-01-9 10 330 0.8 

117-81-7 10 330 1.1 

117-84-0 10 330 1.3 

205-99-2 10 330 2.0 

207-08-9 10 330 1.8 

50-32-8 10 330 1.3 

193-39-5 10 330 1.3 

53-70-3 10 330 1.2 

191-24-2 10 330 1.2 

122-66-7 1.1 

62-53-3 2.2 

rr AS Opention-Specific QAMP 
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Sail Water Soil 
MDL4 PQL PQL• 

(as/Kc) (lllfL) (ug/kg) 

10 330 

10 330 

10 330 

. 10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

10 330 

CRDL& ipply to analyMI performed in accordance with th• USEPA CLP Staramam of Work for Organie11 Analy1i1, Document 
Number OLMO 1.8. 

The Method Detection Limit for water wu performed by SW-846 Method 8270 on 1-19-93 . 

Practical Quantitation Limit• are taken from SW-846 Meehod 8270; •oil d-.ction limit• are baaed on wet weight, and are the 
ume with and without GPC cleanup . 

Quantitation limill lilted are for low •oil procedure, and are baaed on wet weight. The quamitation limill baaed on dry weight u 
required, will be higher. The quamitation limit• for medium level •oil procedurw will be higher by a factor of 30 than the low 
10il limit1. 
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Allalyte 

a-BHC 

/3-BHC 

6--BHC 

-y-BHC 
(Lindane) 

Hepcachlor 

Aldrin 

Heptachlor Epoxide 

Endoaulfan I 

Dieldrin 

4,4' -DDE 

Endrin 

Endoawfan n 

4,4'-DDD 

Endoaulfan sulfate 

4,4'-DDT 

Mecboxychlor 

Endrin Aldehyde 

Endrin Ketone 

a-Chlordam 

-y-Chlordam 

Chlordam (Tech) 

To:uph-

Aroclor 1016 

Aroclor 1221 

Aroclor ·1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

TABLE KN-5-6 
KNOXVILLE LABORATORY 

Pesticides . and PCBs 
Contract Required Detection Limits (CRDL)1

, 

Method Detection Limits (MDL)3
, and 

Practical Quantitation Limits (PQL}3 

Water Soil Water Soil 
CAS CRDL CRDL' MDL MDL' 

N-ber (as/L) (as/Ka) (as/Ll (ac/KI) 

319-84-6 0.05 1.7 0.0005 

319-85-7 0.05 1.7 0.0025 

319-86-8 0.05 1.7 0.0054 

58-89-9 0.05 1.7 0.0007 

76-44-8 0.05 1.7 0.0017 

309-00-2 0.05 1.7 0.0018 

1024-57-3 0.05 1.7 0.0023 

959-91-8 0.05 1.7 0.0041 

60-57-1 0.10 3.3 0.0016 

72-55-9 0.10 3.3 0.0013 

72-20-8 0.10 3.3 0.0038 

33213~9 0.10 3.3 0.0035 

72-54-8 0.10 3.3 0.0020 

1031-07-8 0.10 3 .3 0.0060 

50-29-3 0.10 3.3 0.0018 

72-43-5 0.50 17.0 0.0091 

7421-93-4 0.10 3.3 

53494-70-5 0.10 3.3 

5103-71-9 0.05 1.7 

5103-74-2 0.05 1.7 

57-74-9 0.013 

8001-35-2 5.0 170.0 0.43 

12674-11-2 1.0 33.0 

lll04-28-2 2.0 67.0 

11141-16-S 1.0 33.0 

53469-21-9 1.0 33.0 0.041 

12672-29-6 0.50 33.0 

11097~1 1.0 33.0 
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Water Soil 
PQL PQL' 
(ua/Ll (ua/Kal 

0.03 2 

0.06 4 

0.09 6 

0.04 3 

0.03 2 

0 .04 2 

0.8 60 

0 .1 9 

0.02 2 

0.04 2 

0.06 4 

0.04 2 

0.1 8 

0.7 40 

0.1 8 

' 2 120 

0.2 16 

NA NA 

NA NA 

NA NA 

0.1 9 

2 160 

0.6 40 

0.6 40 

0.6 40 

0.6 40 

0.6 40 

90 
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Aulyte 

Aroclor 1260 

TABLE KN-5-6 
KNOXVILLE LABORATORY 

Pesticides and PCBs 
Contract Required Detection Limits (CRDL)1

, 

Method Detection Limits (MDL)3, and 
Practical Quantitation Limits (PQL)1 

w ... Soil w ... Soil 
CAS CRDL CRDL• MDL MDL4 

Nmablr (lllfL) (aa/Ec) (as/L) (aa/Ec) 

11~-5 1.0 33.0 
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Water Soil 
PQL PQL• 

(as/L) (ug/1'8) 

1 90 

CROLi apply to analy- performed in accordance with the USEPA Statement of Wort for Organics Analysis, Document 
NumberOLM0l .8. 

The Method Detection Limit studies for pesticides/PCS. were performed on 7/29/93 using SW-846 medlod 8080. 
. 

Practical Quantitatioo Limita are baaed on SW-846 method soso: 

QuamitatiOD limita liated for IOil are baaed OD w• n,iu. Th• quantitation limita baaed OD dry weipt u required, will be 
hiper. 

,-
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Aulyte 

HMX 

RDX 

1,3 ,5-Trinitrobenzene 

1,3-Dinitrobenzene 

Tetryl 

Nitrobenzm. 

2,4,6-Trinitrotol-

2,4 and 2,6-Dinitrotolu-

2-Nitrotolu-

4-Nitrotolu-

3-Nitrotolu-

TABLE KN-5-7 
KNOXVU.LELABORATORY 

Explosives 
Method Detection Limits (MDL)1 

and Practical Quantitation Limits (PQL)3 

w ..... Soil 
CAS MDL MDL 

Namber (as/L) (llllfkl) 

2~1-41-0 4 .8 

121-82-4 5.4 

99-35-4 3 .3 

99-65-0 2.4 

479-48-8 5.9 

91-95-3. 1.0 

118-96-7 0.0 

121-14-2 and ~20-2 9.4 

88-72-2 5.1 

99-99-0 15 

99-08-1 3 .6 

The Method Detection Limit ICUdy wu performed on 11/20/93 uaiDJ SW-846 machod 8330. 

Prac:tical Quantitatioa Limits are bued on SW-846 mediod 8330. 
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Water Soil 
PQL PQL 
(q/L) (mg/kg) 

25 2 .2 

24 1.0 

24 0.25 

24 0 .25 

26 0 .65 

28 0.26 

24 0 .26 

25 0 .25 

25 0 .25 

24 0 .25 

28 0.25 
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TABLE KN-5-8 
KNOXVILLE LABORATORY 
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Aromatic Volatiles/Low Boiling Petroleum Hydrocarbom by GC 
Method Detection Limits (MDL)1

, and 
Practical Quantitation Limits (PQL) 

w ..... Soil Water Soil 
CAS MDL MDL PQL PQL 

Aaalyte NIDber (as/L) (llllfl'I) (ua/L) (mg/Kg) 

Benzem 71-43-2 0.12 0 .01 1 0.1 

Chlorobenzem 108-90-7 0.04 0 .01 1 0.1 

1,4-Dichlorobenzene 106-46-7 0.05 0 .01 I 0.1 

1,3-Dichlorobenzene 541-73-1 0 .05 0 .01 t 0.1 

1,2-Dichlorobemem 9S-50-1 0.0S 0 .01 1 0 .1 

Etbylbenz.- 100-41-4 0.04 0.01 1 0.1 

Tolu- 108-88-3 0.10 0.02 1 0 .1 

m,p-Xyl- 0 .11 0.0S - 1 0.1 

o-Xyleoe 95-47-6 0.06 0.02 1 0.1 

Medlyl-ten-butyl ech« 0.12 0 .02 1 0.1 

Low Boiling Petroleum Hydroearbom 7.6 1.7 so 5.0 

MDLI were determined on 1/6/93 for water and on ln/93 for 10il samples llling SW-846 melbod• 8020/CA MOD. 801S in aeries. 
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TABLE KN-5-9 
KNOXVIl.LELABORATORY 

Polynudear Aromatic Hydrocarbons by HPLC 
Method Detection Limits (MDL)1

, and 
Practical Quantitation Limits (PQL)2 

Wat« 
CAS MDL 

Analyte Number (µg/L) 

Naphthalene 91-20-3 0.016 

Acenaphthylene 208-96-8 0 .015 

Acenaphthene 83-32-9 0.015 

Fluorcne 86-73-7 0.015 

Phenanthreue 85-01-8 0.014 

Anthracene 120-12-7 0.018 

Fluoranthene 206-44-0 0.031 

Pyrene 129-00-0 0.022 

Benzo( a)anthracene 56-55-3 0.013 . 

Chrysene 218-01-9 0.018 

Benzo(b)fluoranthene . 205-99-2 0.012 

Benzo(k)fluoranthene 207-08-9 0.015 

Benzo(a)pyrene 50-32-8 0.012 

Dibenz.o( ah)anthracene S3-70-3 0.023 

Benzo(ghi)perylene 191-24-2 0.033 

lndeno( 123-cd)pyrene 193-39-5 0.037 

Soil 
MDL 

(µg/kg) 
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Wat« Soil 
PQL PQL 

(µg/L) (µg/kg) 

0.16 16 

0 .16 16 

0 . 16 16 

0.080 8.0 

0.080 8.0 

0.080 8.0 

0.080 8.0 

0.080 8·.o 

0.080 8.0 

0 .080 8.0 

0 .080 8.0 

0.080 8.0 

0 .080 8.0 

0.080 8.0 

0.080 8.0 

0.080 8.0 

MDI..s were determined on 9/16/93 for waters using SW-846 method 8310. 

PQI..s are based on SW-846 method 8310. 
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Total high boiling petroleum 

TABLE KN-5-10 
KNOXVJLLELABORATORY 

Total High Boiling Petrolemn Hydrocarbons 
Method Detection Limits (MDL)'11 

and Practical Quantitation Limits (PQL) 

Water MDL Soil 
CAS (as/L) MDL 

Number (ma/kl) 

hydrocarbons, as compared to dinel fuel 19 

Ill The Method Detection Limit lltlldy was performed on 1/9/93 uaing CA MOD. method 8015. 
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Water Soil 
PQL PQL 

(ag/L) (mg/kg) 

50 s 
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ADalyte 

Dichloroditluoromcthanc 

Chloromethanc 

Vinyl chloride 

Bromomcthanc 

Chloroethanc 

Trichlorotluoromethanc 

1.1-Dichloroedtene 

Medtylene Chloride 

trans-1.2-Oichloroedtene 

1, 1-Dichloroedtene 

cis-1,2-Dichloroedtene 

Trichloromedtanc 

l, l, 1-Trichloroedtanc 

Carbon Tetrachloride 

Benzene 

1,2-Dichloroethanc 

Trichlorocdtene 

l ,2-Dichloroprop11111 

Bromodichloromedtanc 

Dibromomedtanc 

2-Chloroedtylvinyl Edler 

cis-1,3-Dichloropropene 

Toluene 

aans-1,3-Oichloropropene 

1.1.2-Trichloroedtanc 

Teaachloroedtene 

Dibromochloromcdtanc 

TABLE KN-5-11 
KNOXVIl..LELABORATORY 

Halogenated and Aromatic Volatiles by GC 
Method Detection Limits (MDL)1 

and Practical Quantitation Limits (PQL)2 

Water Soil 
CAS MDL MDL 

Number (uc/L) va&fq) 

75-71-8 0.50 

74-87-3 0.26 

75-01-4 0.37 

74-83-9 0.31 

75--00-3 0.34 

75-69-4 0.47 

75-35-4 0.20 

75-09-2 1.3 

15~5 0.09 

75-34-3 0.09 

156-59-2 0.10 

67-66-3 0.06 

71-55~ 0.14 

56-23-5 0.14 

71-43-2 0.10 

107-06-2 0.09 

79-01~ 0.14 

78-87-5 0.06 

75-27-4 o.os 

74-95-3 

110-75-8 0.21 

10061-01-5 0.04 

108-88-3 0.08 

10061-01-5 0.05 

79-00-5 0.09 

127-18-4. 0.16 

124-48-1 0.12 

Water 
PQL 

(ua/L) 

1.8 

0.8 

1.8 

1.2 

5.2 

2.0 

1.3 

15 

1.0 

0.7 

1.0 

0.5 

0.3 

1.2 

2.0 

0.3 

1.2 

0.4 

1.0 

2.0 

1.3 

3.4 

2.0 

3.4 

0.2 

0.3 

0.9 
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Soil 
PQL 

(J&&/k&) 

1.8 

0.8 

1.8 

1.2 

5.2 

2.0 

1.3 

15 

1.0 

0.7 

1.0 

0.5 

0.3 

1.2 

2.0 

0.3 

1.2 

0.4 

1.0 

2.0 

1.3 

3.4 

2.0 

3.4 

0.2 

0.3 

0.9 
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Analyte 

Dichlorodifluoromelhane 

n-Hexyl Chloride 

Chlorobenzene 

Ethyl Benzene 

l , l, 1,2-Tetrachloroethane 

Xylenes (total) 

Bromoform 

1,1,2.2-Tetrachloroedwle 

1.2.3-Trichloropropane 

Phenyl Bromide (Bromobenzene) 

2-Chlorotoluene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1.2-Dichlorobenzene 

bis(2-Chloroisopropyl) ether 

TABLE KN-5-11 
KNOXVILLE LABORATORY 

Halogenated and Aromatic Volatiles by GC 
Method Detection Limits (MDL)1 and 
Practical Quantitation Limits (PQL)2 

(continued) 

Water Sol 
CAS MDL MDL 

Number (ua/L) (H/q) 

75-71-8 o.so 

544-10-8 

108-90-7 0.07 

100-41-4 0.11 

630-20-6 

1330-20-7 0.10 

1S-2S-2 0.11 

79-34-S 0.16 

96-18-4 0.16 

108-86-1 

108-41-8 

541-73-1 0.06 

106-46-7 0.09 

95-SO-l 0.07 

108-60-1 

Water 
PQL 

(ua/L) 

1.8 

1.0 

2.0 

2.0 

0.3 

1.0 

2.0 

0.3 

1.0 

2.0 

1.0 

3.2 

2.4 

1.S 

20 

The Method Detection Limit Study was performed on 12/11/92 using SW-846 methods 8010 and 8020 in series. 

Practical quantitation limits are based on SW-846 methods 8010 and 8020. 

IT AS Operation-Specific QAMP 
Knoxville Laborawry Appendix 
Date Initiated: September 1. 1993 
Revision No .: 0 
Date Revised: NIA 
Page 63 of 75 

Soil 
PQL 

(,&s/k&) 

1.8 

1.0 

2.0 

2.0 

0.3 

1.0 

2.0 

0.3 

1.0 

2.0 

1.0 

3.2 

2.4 

1.S 

20 
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PERFORMANCE EVALUATION SAMPLE 
STUDIES 
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PE S..ple Pros,aa Dllcripaoa 

US EPA Water Supply Study 

US EPA Water Pollution Study 

US EPA Contrac:t Laboratory 
Program - Organic:, 

US Army Corp• of~ 

New Yorlc Stale Potable and Non 
Potable Water Studi• 

Stale of North Carolina Depa~ of 
Human Re1011rcea 

TABLE 6-1 
KNOXVILLE LABORATORY 

Performance Evaluation Sample Studies 

AulylilPerf-• 

R•. Cl, SO,, Turbidity, Anions, PAH by 
8310, VOC, THM, Peltic:idN, Herbic:ida, 

.Coff'Oliviry, Sodium, Trac:e Mecala, Cyanide 
(CN). 

Trac:e Mecala, Mineral,, Nutrient, Demand, 
PCB,, Chlorinated Hydroc:arbon, Peltic:idea, 

Volatile Haioc:arbona, Volatile Aromati~•• 
. Total CN, TSS, Oil and GruN, Phenol,, ' 

Ra. Cl. 

CLP Orpnic:a 

Exploaiv•, Volatile Orpnic:a, HaJos-ted 
VOAI, Aromatic: VOAI, Semivolatile 

Organic:,, Peltic:id•, PCBa, PP and RCRA 
Mecala, TOC, CN, Aniona, Herbic:ida. 

Refw to UA WS and WP analy-. 

MBAS, Turbidity, COD, Semivolatile 
Organic:,. 
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Fnqaeacy or Participatioa 

Semiannual 

Semiannual 

Quarterly 

Biennial 

Semiannual 

Annual 
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PREVENTIVE MAINT·ENANCE SCHEDULES 
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Daily 

Clean Optical Window• 

Clean contact cylinden 

Check tubes and platform, 
replace if corroded, flaking, 
or if low abaorbance results 

TABLE 7-1 
KNOXVILLE LABORATORY 

Maintenance Schedule 

. G,...._. Fluuce Atoaic Ablorpaoa'11 

Maadlly s-i---•o,, 

Check coolam J-,,el in cooli.ns Replace comaet cylinden 
unit. Add coolam if error 

-•• appeen 

(I) Refer to manufacturer'• imuuctiom for eac:h imuumeat to perform mai.ntanance operatiom 
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A.aau•lly 

Notify repairman to perform 
cleaning of optics 
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Daily 

Check the pump windiq, replace if 
needed. 

TABLE 7-2 
KNOXVIl..LELABORATORY 

Maintenance Schedule 

ICP111 

Mcaddy 

CINll intellipnce controller filren 

Check end elNll nebulizer, mixina 
ebamber end torc:h. 

Check the pump eapillary tubiq, elean or 
replace if needed . 

Clean optieal path window• 

Clean RF generator filten 
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Semi-uaually 

Chanp vaeuum pump oil 

II) Refer to manufaeturer'• inltruetiona for eac:h instrument to perform mainteunee operationa. 
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TABLE 7-3 
KNOXVILLE LABORATORY 

Maintenance Schedule 

Hip l'NRl'e Uqllid CJanaaatosnpllr11 

A.Needed 
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Column chan,e: Columna are repuieed when peak ahape and raolution indicate that the chromato,raphic performance of the column is 
below mathod 1'9C!Uiremeau. 

Filters are cleaned every time a column change takes place. 

The slides on the auto sampler are oiled when the sample does not advance u 1'9C!Uired . 

Ill refer to the manufacNrer's instructions for each instrument to perform maintenance operations. 



As NNded 

Clean mic:romembrane 
111ppreaor when deerea- in 
1enaitivity are obaerved 

Change fu1e1 when power 
problems oc:cur 

Change column when peak 
shape and resolution 
deteriorate or when retention 
time shonening indic:atea that 
exc:hange sitea have bec:ome 
deac:tivated . 

Degas pump head when flow 
is erratic 

Daily 

Cheek plumbinJ 

Cheek UVNIS 

TABLE 7-4 
KNOXVILLE LABORATORY 

Maintenance Schedule 

loa Cbromato,npl1y'11 

Weekly Moaddy 
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Saai-aaaually 

Cheek pump heada for Clean c:onduc:tivity c:ell Replac:e gradient pump 
leaka piston seal 

Cheek filter (ml«) Cheek c:onduc:tivity c:ell Clean high prenure 
decec:tor for leaka for calibration valve 

Cheek all air and liquid 
linea for diac:oloration and 
crimping, if indic:ated. 

Ol Refer to manufac:turer's inatruc:tio111 for eac:h inatrument to perform maimenanc:e operations. 
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Daily 

Checlt exit tube and quanz wool. 

Checlt for g•• bubbl• in titration 
sideann. 

Checlt inlet area ·for GAC spill• · 

Checlt electrolyte level, add if needed 

Clean quanz boet. 

TABLE 7-5 
KNOXVILLE LABORATORY 

Maintenance Schedule 

Total Orpaic Halide~• 

Weekly 

Chaqe quartz wool in inlet liner and exit 
tube. 

M-re pa flow . 

Perform cell performanc:e cbeclt. 
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Moatbly 

Examine and clean pyrolysis tube. 

Clean titration cell. 

Perform electronic teat. 

Checlt o-ringa, replace if worn. 

Ill Refer to manufacturer'• imtructiona for eech illltnlmmt to perform mai ... __ opentiona. 



Daily 

Check oxygen mpply 

Check penulfate supply 

Check acid supply 

Check printer paper. 

Check Sn and Cu scrubber 

Add a few drops of ff.PO, to GLS. 

Check carrier gaa flow rate 

( • 200 cc/min). 

TABLE 7-6 
KNOXVILLE LABORATORY 

Maintenance Schedule 

TotalOrpaicC...~1 

Weeldy Bieondtly 

Cheek liquid-flow-rate-pump- Chu,- pump tubing 
tubinJ conditioaa 

Checlc for moillllre in LiOH 
tube. 

Check injection port aeptum. 

in Refer to manufacturer' • imtNCtiom for •ch imtruu.it to perform ma~ operations. 
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Moatbly 

Chanp Sn and Cu. 

. 
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TABLE 7-7 
KNOXVILLE LABORATORY 

Maintenance Schedule 

Ga au-..op,.~• 

Al Needed 

Replace front portion of column packiq or bnelt off front Perfonn ECO wipe tell . 
portion of capillaiy columna. Replac:e column if d1ia ac:tion fail& 
to restore perfonnane• of th• column or when column 
perfonnanee (e.g. peak tailing, poor l'NOlution. hip 
backgrounds, etc.) indicates it is required . 
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s-i-uaally 

Change gla1a wool plug in injection port and/or replace injection Replace carbon filten at instrument effluent sites. 
port liner with cleaned liner when front portion of column 
packing ia changed or front portion of capillaiy column ia 
removed. 

Replace aeptum (UIU8ily approximately eveiy 100 injec:tiona). 

Perfonn gaa purity c:bec:lt (if hip buellile indic:ac.. dial impure 
carrier gaa may be in ua). 

replace or repair flow controller if conicam JU flow CUDOt be 
mainlained. 

Chan,• fuM when performance indicac.. fuM bu blown. 

Ruc:tivate external carrier JU diy .. wh• blue indic:aror 
changes to pink. 

Clun decec:ion when buellile indic:ac.. COlllafflinalioo or wh.a 
rupoDM ia low. 

Ruc:tivate flow controller tilter diyen wb.a p-of moi1ture 
ia auapec:ted. 

Tekmar purge and trap devic:a: replace trap• aod columna when 
poor reaponae or diuppuranc:e of reec:tive or poorly trapped 
compounds. 

(I) Refer to manufac:turw'a inluuctiooa for eec:h illluument to per'form ma~ operationa. 
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Imtrument 

Mau Spectrometer 

Nulab Chiller 

TABLE 7-8 
KNOXVILLE LABORATORY 

Maintenance Schedule 

Mau Spectr'OIIIIC8rl11 

Ju Needed Momhly 

Cheek l11Yel of oil in mechanic:al Not Applicable 
pump• and diffu1ion pump if 
vacuum i1 inluffic:ient. Add oil if 
...ted between aervic:e contract 
maimenanc:e. 

Electron multiplier: replace when 
the IUning voltage approach .. the 
maximum and/or when aenaitivity 
falls below required IIIVeia. 

ClNn Soun:e, including all 
c:enmic:1 and 1- • the IOlln:tl 

cleaning ii indicated by a variety 
of aymptoml including inability of 
the analyll to tune the inauument 
to apec:ificationa, poor responae, 
and high background 
contamination. 

Cheek coolant IIIVel. Add coolant Vacuum outaide c:biller to 
u required to mainrain cooling. prevent duat from c:loaing 

filten 

(II Refer to manufadUrer'a inauuctiom for •ch inatru- to perform mainr.nance operatiom 
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Annually 

Not Applicable 

CIND on-line filter in Nealab 

\ 
I 



f co .· r---.. 
; Lr'.) 

c=) 
lj> 

:;r-...,J 
· ca 
· ~✓ 

r,..,-:: .,,_ 
-;.-

; i:,i-,., 

APPENDIX 

KNOXVILLE - 8 

IT AS Operation-Specific QAMP 
Knoxville Laboratory Appendix 
Date Initiated: September l . 1993 
Revision No.: 0 
Date Revised : NIA 
Page 75 of 75 

ADDITIONAL OPERATION-SPECIFIC 
INFORMATION 
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Instrument Type 

Gas Chromatograph/Mass 
Spectrometer 

Gas Chromatograph 

ICP Emission 
Spectrometer 

Atomic Absorption 
Spectrophotometer 

Ion Chromatograph 

IR Spectrophotometer 

LACHET 
Spectrophotometer 

TOX Analyzer 

TOC Analyzer 

UVNIS 
Spectrophotometer 

Laser Fluorometer 

Gamma Analysis System 

Germanium Gamma 
Detector 

TABLE OR-2-1 
ITAS-OAK RIDGE LABORATORY 

Instrument List 
May 10, 1993 

Manufacturer Model 

VG Trio 1 

Finnigan MAT 20/30 

Finnigan MAT 20/30 

Hewlett Packard 5890/5970 

Hewlett Packard 5890/5970 

Shimadzu 9A Dual ECO 

Shimadzu 9A FID, ECD 

Hewlett Packard 5890A Dual EC 

Hewlett Packard 5890A Dual EC 

Hewlett Packard 5890A HP, FID 

Thermo Jarrell Ash 61 
(simultaneous) 

Perkin Elmer (sequential) Plasma 2 

Perkin Elmer 5100 

Perkin Elmer 5100 

Thermo Jarrell Ash Smith-Hieftje 22 

Buck Scientific 400 

Waters ICM-001012 

Manson GL-2020 

Lachet 1300-0000 

Dohrmann-Envirotech DX-20 

Dohrmann DC-80 . 

Sequoia-Turner 340 

Chemchek KPA-10 

Nuclear Data 9900 

Tcnnclec CNVDs30 
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Autosampler Age 

HP 7673A 4 

Tekmar 10+ 

Tekmar 5 

HP 7673A 5 

HP 7673A 5 

11 

7 

HP 7673A 7 

HP 7673A 5 

HP 7673A 5 

5 

8 

4 

4 

5 

6 

Waters WISP 4 

3 

4 

4 

7 

9 

5 

6 

6 
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Instrument Type 

Germanium Gamma 
Detector 

Germanium Gamma 
Detector 

Germanium Gamma 
Detector 

Germanium Gamma 
Detector 

Germanium Gamma 
Detector 

Germanium Gamma 
Detector 

Liquid Scintillation 
Spectrometer 

Liquid Scintillation 
Spectrometer 

Alpha/Beta Counting 
System (manual) 

Alpha/Beta Counting 
System (manual) 

Alpha/Beta Counting 
System (manual) 

Alpha Spectrometer 

Alpha Spectrometer 

TABLE OR-2-1 
IT AS-OAK RIDGE· LABORATORY 

Instrument List 
May 10, 1993 

(continued) 

Manufacturer Model 

Tennelec CNVDs30 

Tennelec CNVDs30 

Tennelec CNVDs30 

Tennelec CNVDs30 

GEM-20200 Onec 

GEM-20200 Onec 

Hewlett Packard 2000 CA/LL 

Beckman LS 3801 

Tennelec 4000-16 

Tennelec 4000-16 

Tennelec 4000-16 

Tennelec 48 Chambers 

Onec 16 Chambers 
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Autosampler Age 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

2 
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STANDARD OPERA TING PROCEDURE LIST 
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SOP NO. 

1001 

2101 

2102 

2103 

2105 

2106 

2107 

2111 

2301 

2302 

2303 

2304 

2305 

2306 

2307 

2308 

2312 

2313 

2600 

2601 

2602 

2603 

3001 

3002 

3003 

3004 

3005 

3006 

TABLE-OR-3-1 
IT AS-OAK RIDGE LADORA TORY 

Standard Operating Procedure (SOP) · List 

SOP TITLE 

IT AS Operation-Specific QAMP 
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Date Initiated : September 1. 1993 
Revision No. : 0 
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Page 14 of 84 

Control and Retention of Client Related Contractual Information 

Operation of the Ludlum Model 3 

Operation of the Ludlum Model 12 

Operation of the Ludlum Model 1000 

Operation of the Ludlum Model 12S 

Operation of the Ludlum Model 2000 

Operation of the Ludlum Model 19 

Operation of the Ludlum Model 177 With Pancake GM Probe 

On-site Weekly Radiological Survey 

Inventory and Leak Testing of Sealed Sources 

Personnel Monitoring for Radioactive Contamination 

Surface Contamination Limits 

Radiation Work Permit 

Health Physics Training Program 

Sample Receipt & Radioactive Material Receipt/Shipment Surveys 

Issuance of Personnel Dosimetry 

. Radiological Sample Screening and Classification 

Radiation Safety Training 

Site Safety Committee 

· Monthly Fire Extinguisher Inspection 

Monthly Safety Shower/Emergency Eyewash Inspection 

IT-ORL Supervisory Commitment to Health and Safety 

Nonconformance and· Corrective Actions 

Refrigeration Unit Installation/Maintenance 

Calibration Check for Thermometers 

Calibration Check for Automatic Pipettes 

Certification and Recall of Class S Weights 

Audits 

-

-
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SOP NO. 

3007 

3008 

3009 

3011 

3012 

3013 

3014 

3015 

3016 

3017 

3018 

3020 

3021 

3023 

3024 

3025 

3027 

3028 

4030 

4120 

4200 

4210 

4310 

4320 

4400 

5000 

5001 

5002 

5004 

TABLE OR-3-1 
IT AS-OAK RIDGE LABORATORY 

Standard Operating Procedure (SOP) List 
Continued 

SOPTITLE 

Preparation and Review of Control Chans 

Quality Assurance Orientation for New Employees 

Quarterly Calibration and Daily Balance Check Procedure 

Training and Qualifications of Laboratory Analysts 

Software Validation 

Procedure Preparation 

Laboratory Water Quality Assurance 

Quality and Operation Records Management 

Procurement Control and Documentation 

Instrument Repair and Preventive Maintenance 

Project Quality Assurance Summary 

Glassware Cleaning 

Documentation of Sample Condition Upon Receipt 

Document Storage 

Data Review Requirements for the Chemical Laboratories 

Document Control and Distribution 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Dare Initiated: September I , 1993 
Revision No .: 0 
Date Revised: NIA 
Page IS of 84 

-

Acquisition and Use of Standard Reference Materials for Radiochemical Standards 

External lntercomparison Study Performance Evaluation Program 

Waste Accumulation and Collection 

Radiological Classification of Liquid Waste 

Solidification/Trcatability Studies 

In-Drum Waste Solidification 

V chicle Operation and Maintenance 

Electrical Equipment Lock-Out/Tag-Out 

Site Security 

Sample Receiving 

Sample Log-In and Tracking 

Initiation of QC 

Internal Chain of Custody 
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SOP NO. 

5006 

5200 

5201 

5203 

5401 

6000 

6001 

6002 

6003 

6004 

6005 

6006 

6007 

6008 

6009 

6010 

6011 

6012 

6014 

6015 

6016 

601 7 

6020 

6022 

6030 

6031 

6035 

6038 

TABLE OR-3-1 
IT AS-OAK RIDGE LABORATORY 

Standard Operating Procedure (SOP) List 
Continued 

SOP TITLE 

Sample Preservation Verification 

Electronic Data Transfer 

Data Packaging 

Computer Generated Certificate of Analysis 

Receiving and Reveiwing Subcontract Data 
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Alkalinity Analyses: Total, Bicarbonate, Carbonate, and Hydroxide Alkalinity 

Filterable Residue Analysis (Gravimetric, Dried at 180°C) 

Non-Filterable Residue (Gravimetric, Dried at 103-105°C) 

Analysis of Total Cyanide in Water, Soil and Sediment Media by USEPA-CLp Protocol 
(Automated) 

Chloride by Flow Injection Analysis 

Sulfate by Flow Injection Analysis (Automated, Methylthyniol Blue, AAII) 

Total and Ortho Phosphorus by Flow Injection Analysis 

Nitrate/Nitrite by Flow Injection Analysis (Automated, Cadmium Reduction) 

Analysis of Total Organic Carbon in Water (UV Promoted, Persulfate Oxidation) 

Analysis of Total Petroleum Hydrocarbons (TPH) and Oil & Grease (Gravimetric) 

Ammonia Nitrogen Analysis (Nesslerization) 

Determination of Total Organic Nitrogen (TON) 

Analysis of pH in Water and Soil Samples 

Total Kjeldahl Nitrogen (TKN) by Nesslerization 

Analysis of Total Organic Carbon in Soils, Sludge, or Non-soil Solids Matrix (Persulfate 
Oxidation) · 

Fluoride Analysis by Ion Selective Electrode (ISE) 

Analysis of Sulfides in Waters (Titrimetric, Iodine) 

Analysis of Total Organic Halides (TOX) 

Analysis of Sulfite in Water 

Hexavalent Chromium in Water and Soil 

Analysis of Phenolic Compounds in Water and Soils (Automated) 

Phenolphthalein Alkalinity Analysis 

Conductivity 
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SOP NO. 

6040 

6041 

6046 

60S0 

6051 

60S8 

6200 

6201 

6202 

6203 

6204 

620S 

6207 

6208 

6209 

6210 

6211 

6219 

6220 

6408 

6602 

6604 

660S 

6610 

6611 

TABLE OR-3-1 
ITAS-OAK RIDGE LABORATORY 

Standard Operating Procedure (SOP) List 
Continued 

SOP TITLE 

lgnitability by Penske-Martens Closed Flash Tester 

Ignitability of Liquids by Setaflash 

Heat of Combustion of Liquids 

Color Retention 

Silica 

Silfate (Turbidimetric) 

IT AS Operation-Specific QAMP 
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ICAP-AES Method for Trace Element Analysis of Water and Wastes 

The Analysis of Trace Metals by Furnace Atomic Absorption Spectroscopy by CLP 

Flame Atomic Absorption Method for Potassium Analysis - CLP SOW 3/90 

Analysis of Mercury in Liquid Waste by CLP and SW-846 Method 

Analysis of Mercury in Solid or Semisolid Waste by CLP Method 

Analysis of Mercury in Solid and Semisolid Waste by SW846 

Acid Digestion of Water Samples for Total Recoverable or Dissolved Metals for Analysis 
by Flame AA or ICAP-AES 

Acid Digestion of Aqueous Samples and Extracts for Total Metals for Analysis by Flame 
AA or ICAP-AES 

Acid Digestion of Aqueous Samples and Extracts for Total Metals Analysis by Graphite 
Furnace 

Acid Digestion of Sediments. Sludges, and Soils 

Sample Preparation for Metals Analysis by ClcP Method: SOW 3/90 

Modification A to USEPA CLP SOW ILMOl.0, Statement of Work for Inorganic 
Analysis, Multimedia, Multiconccntration 

Modifi~ion B to USEPA CLP SOW ILMOl.0, Statement of Work for Inorganic 
Analysis, Multimedia, Multiconccntration 

GC Data Package Production 

Organic Solvent Check for GC Analysis 

% Moisture of Solid Matrices 

Extraction of Non-Volatile Organics from Soil and Sediment 

Extractions of Base/Neutral and Acid Extractables from Water and Effluent 

CLP Extraction of Base/Neutral and Acid Extractablcs from Water and Effluent 
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SOP NO. 

6614 

6615 

6617 

6618 

6620 

6640 

6650 

6655 

6660 

6665 

6670 

6690 

6695 

6697 

6800 

6801 

6803 

6821 

6823 

6831 

-6834 

6872 

7001 

7002 

TABLE OR-3-1 
IT AS-OAK RIDGE LABORATORY 

Standard Operating Procedure (SOP) List 
Continued 

SOPTITLE 
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CLP Extraction of Organochlorine Pesticides and Polychlorinatcd Biphenyls from Water 
and Effluent 

Extraction of Pesticides and PCPs from Water and Effluent 

Extraction of Polychlorinatcd Biphcnyls (PCBs) from Tissues and Eggs 

Extraction Procedure for PCB Wipe Samples 

Concentration of Organic Extracts by Zymark Turbovap Concentrator 

Cleanup by Florisil 

Cleanup by Alumina 

Dilution of Non-Aqueous Waste Samples 

Cleanup by Gel Permeation Chromatography 

Extraction of Herbicides from Soil and Sediment 

Extraction of Herbicides from Water and Effluent 

Toxicity Characteristic Leaching Procedure for Semivolatiles, Metals, Pesticides, PCBs, 
and Herbicides 

Zero Hcadspace Extraction of the Toxicity Characteristic Leachate Procedure for Volatile 
Organics 

Extraction Procedure Toxicity 

GC/MS Data Package Production 

GC/MS Standards Tracking 

Modification D, Modification to USEPA CLP SOW OLMOI.8, Statement of Work for 
Organic Analysis, Multi-media, Multi<oncnetration 

GC/MS Scmivolatile Organic Analysis by USEPA Methods for Evaluating Solid Wastes, 
3rd Edition, Method 8270 

GC/MS Scmivolatile Organic Analysis by USEPA CLP Document # OLMOI .0, 
Revisions OLMOl.l through OLMOl.8 

GC/MS Volatile Organic Analysis by USEPA SW-846, Method 8240, 3rd Edition 

GC/MS Volatile Organic Analysis by USEPA CLP Document# OLMOl.0, Revisions 
OLMOl.l through OLMOl.8 

· Mass Calibration of Finnigan OW A GC/MS 

Removal of Iron from Soil or Metallic Samples 

. Preparation of Solid Samples Through Pulverizing, Drying, and Grinding to Achieve a 
Uniform Solid Matrix 
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SOP NO. 

7003 

7004 

7006. 

7100 

7101 

7102 

7103 

7104 

7105 

7107 

7108 

7111 

7112 

7113 

7114 

7116 

7119 

7121 

7124 

7125 

7126 

7127 

7128 

7130 

7132 

7137 

7203 

TABLE OR-3-1 
ITAS-OAK RIDGE LABORATORY 

Standard Operating Procedure (SOP) List 
Continued 

SOP TITLE 
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Preparation of Samples Which Require Gamma Spectroscopic Analysis 

Prepa,ration of Samples Which are to be Processed for Isotopic Alpha Analysis and 
Strontium Analysis 

Instructions for Preparation of Samples for Radiochemical Analysis 

Sequential Determination of Radium-226 and Radium-228 

Determination of Radium-228 in Aqueous Samples 

Determination of Strontium-89 and Strintium-90 

Sequential Determination of Selected Alpha Emitting Isotopes 

Determination of Tecbnetium-99 Activity 

Prepartion and Analysis of Samples for Gross Alpha and/or Beta Radioactivity 

Direct Counting of Tritium, Carbon-14, Calcium-45 

Preparation and Determination of Tritium in Aqueous Media 

Determination of Calcium-45 in Aqueous Samples after Chemical Separation 

Preparation and Determination of Carbon-14 in Aqueous Media 

Determination of Iron-55 in Aqueous Samples 

Determination of Prometbium-147 in Aqueous, Environmental Samples and in Urine 
Samples 

Instructions for the Determination of Lead-210 in Aqueous Media 

Operating Instructions for Prolabo Model A-300 

Tritium by Cryogenic Distillation 

Actinide Coprccipitation for Afpba Spectrometry 

Determination of Plutonium and Americium in Small Soil and Fresh Water 

Total Uranium by Gross Alpha Counting 

Determination of Uranium in water by Pulsed-Laser. Phosphorimetry 

Self Adsorption Curve Standardization 

Polonium in Environmental Soils and Waters 

Determination of Tritium in Aqueous Samples by Distillation 

Determination of Iodine-131 Activity in Milk and Water Samples 

Determination of Count Reproducibility and Background Stability of Liquid Scintillation 
Counting Samples 
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SOP NO. 

7204 

7206 

7210 

7212 

7213 

7214 

7215 

7217 

7223 

7231 

7232 

7233 

7234 

7235 

7301 

TABLE OR-3-1 
ITAS-OAK RIDGE LABORATORY 

Standard Operating Procedure (SOP) List 
Continued 

SOP TITLE 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I , 1993 
Revision No. : O 
Date Revised: NIA 
Page 20 of 84 

Operation of Low Background Alpha/Beta Counting Instrumentation 

Initial Calibration and Daily Counts Reproducibility Check for Low Background 
Alpha/Beta Counting 

Energy Calibration/Linearity Check of Computer Assisted Germanium Spectroscopy 
Systems 

Operation of Gamma Spectroscopy Systems 

Efficiency Calibration of Germanium Gamma Spectroscopy System 

Determination of Germanium Gamma Detector Count Reproducibility 

Background Determination of a Germanium Detector System 

Operation of Liquid Scintillation Counting Instruments 

Process Controls for Daily Checks of Counting Room Instrumentation 

Sample Counting Using Computer Controlled Alpha Spectroscopy Systems 

Count Reproducibility Determination in Computer Controlled Alpha Spectroscopy 
Systems 

Background Determination in Computer Controlled Alpha Spectroscopy Systems 

Energy Calibration Verification. of Computer Controlled Alpha Spectroscopy Systems 

Efficiency Calibration Verification of Computer Controlled Alpha Spectroscopy Systems 

Radiochemical Data Review · 

· ... ·-



o, 
O"-. 
Ln 
c:i 

" ('-..J 
t:?:? 
C--,...,!i 
1'~ 
~· 

=:r­
ey-.,, 

APPENDIX 

OAK RIDGE-4 

IT AS Opcracion-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I . 1993 
Revision No. : 0 
Date Revised: NIA 
Page 21 of 84 

ANALYTICAL METHODS 
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Analytical 
Parameten 

Acidity 

Alkalinity · 

Ammonia 

Bromide 

Matrix 

Water 

Liquid 

TCLP 
Leachare 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP 
LeachalC 

Domestic Waste, 
Industrial Was re. 

Sludge, Solid, 
Sediment 

Soil 

Warer · 

Liquid 

TCLP 
Leachare 

Domestic Wasre, 
Industrial W asre, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

TABLE ·OR-4-1 
IT AS-OAK RIDGE LADORA TORY 

Classical Chemistry Methods · 

ITAS Operation-Specific QAMP 
Oak Ridge Laboratory Appendiit 
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Methods 

NPDF.S RCRA(SW846) CLP Other 

Method 305.1 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Nol Applicable Nol Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 310.1 Not Applicable Not Applicable Nol Applicable 

Nol Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Nol Applicable Not Applicable Not Applicable Nol Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 350.1 Not Applicable Nol Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Nol Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 300.0 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable: Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 
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Analytical 
Parameten 

Cation Exchange 
Capacity 

Chloride 

Chromium VI 
Hexavalent 

Conductivity 

Matrix 

Water 

Liquid 

TCLP 
l..cacbate 

Domestic Waste, 
lndusaial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste , 
Industrial Waste. 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Extract 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP 
l..cacbate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

TABLE OR-4-1 
IT AS-OAK RIDGE LABORATORY 

Inorganic Sample Preparation Methods 
Continued 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I, 1993 
Revision No .: 0 
Date Revised: NIA 
Page 23 of 84 

Methods 

NPDES RCRA(SW846) CLP Other 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 9081 Not Applicable Not Applicable 

Method 300.0' Not Applicable Not Applicable Not Applicable 

Method 325.22 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 7196 Not Applicable SWldard Method, 
17th Ed. , Method 

3500-Cf D 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable 

Method 120.1 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Nol Applicable Not Applicable Not Applicable Not Applicable 



Analytical 
Parameters Matrix 

Cyanide Water 
(Amenable) 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste , 

Sludge, Solid, 
Sediment 

Soil 

-~ -.,.., -.C::!"'·, 

Cyanide Water 
(Free) 

Liquid 

TCLP 
Leachate · 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Cyanide Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste , 

Sludge, Solid, 
Sediment 

Soil 

Flashpoint Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste , 

Sludge, Solid, 
Sediment 

Soil 

TABLE OR-4-1 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated : September I , 1993 
Revision No .: 0 
Date Revised : NIA 
Page 24 of 84 

ITAS-OAK RIDGE LABORATORY 
Inorganic Sample PFeparation Methods 

Continued 

Methods 

NPDES RCRA(SWB46) CLP Other 

Not Applicable Method 9012 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Medlod 9012 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Standard Methods 
412H 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Standard Methods 
412 H 

Method 335.32 Method 9010/9012 CLP ll.MO2. l Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 1311 to Not Applicable Not Applicable 
- obtain leachate 

Method 9010/9012 
· for Leachate 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable CLP ll.MO2. l Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 1010/1020 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicabl~ Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 



Allalytical 
Parameters Matm 

Auoride Water 

Liquid 

TCLP 
Leachate 

Domestic Waste. 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Hardness Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Niaite Water 
(NOi) 

Liquid 

TCLP 
Leachate 

Domestic w.-, 
Industrial w.-, 

Sludge, Solid, 
Sedimem 

Soil 

TABLE OR-4-1 
IT AS-OAK RIDGE LABORATORY 

Inorganic Sample Preparation Methods 
Continued 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated : September I. 1993 
Revision No .: 0 
Date Revised : NIA 

Page 2.S of 84 

Methods 

NPDF.S RCRA(SWl46) CLP Other 

Method 300.()l Noc Applicable Not Applicable Not Applicable 

Method 340.21 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Nol Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 130.2 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 300.01 Not Applicable Not Applicable Not Applicable 
(non-preserved) 

Method 
354.1/353.21 

(pn:served) 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 



Analytical 
Parameters Matrix 

Nitrate Water 
(NO3) 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste , 

Sludge , Solid, 
Sediment 

Soil 

Nitrate plus Nitrite Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste , 

Sludge, Solid, 
Sediment 

Soil 

Nitrogen. Water 
Total Kjeldahl 

(TKN) 

Liquid 

TCLP Leachate 

Domestic Waste , 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

TABLE OR-4-1 
ITAS-OAK RIDGE LABORATORY 

Inorganic Sample Preparation Methods 
Continued 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated : September I. 1993 
Revision No .: 0 
Date Revised : NIA 
Page 26 of 84 

Metbods 

NPDF.S RCRA(SW84') CLP Other 

Method 300.0' Not Applicable Not Applicable Not Applicable 
(non-preserved) 

Method 
352.1/353.21 

(preserved) 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 353 .23 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Nor Applicable Not Applicable Not Applicable Not Applicable 

Method 351.3 Not Applicable Not Applicable Not Applicable 

Method 351.4 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 
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Analytical 
Puameten 

Nitrogen, 
Total Organic 

(TON) 

Oil and Grease 

pH 

. 

Phenol 

Matrix 

Warer 

Liquid 

TCLP Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

TABLE OR-4-1 
ITAS-OAK RIDGE LABORATORY 

Inorganic Sample Preparation Methods 
Continued 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I, 1993 
Revision No.: 0 
Date Revised : NIA 

Page 27 of 84 

Methods 

NPDES RCRA(SWl4') CLP Other 

Method 353.1 Not Applicable Not Applicable Not Applicable 
and 350.1 

Not Applicable Not Applicable Not Applicable Nor Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 413 .1 Method 9070 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 9071 Not Applicable Not Applicable 

Not Applicable Method 9071 Not Applicable Not Applicable 

Method ISO.I Method 9040 Method CLP Not Applicable 

Not Applicable Method 9040 Not Applicable Not Applicable 

Not Applicable Method 9040 Not Applicable Not Applicable 

No1 Applicable Method 9045 Nol Applicable Nol Applicable 

Not Applicable Method 9045 Not Applicable Not Applicable 

Method 420.22 Method 90602 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 
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Analytical 
Parameters 

Phosphate, 
Ortho & Total 

Phosphate 
(Total) 

Phosphorus 
(Total) 

Reactivity 

Matrix 

Water 

Liquid 

TCLP Leachate 

Domestic Waste, 
Industrial Waste . 

Sludge, Solid. 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste , 
Industrial Waste , 

Sludge. Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste , 
Industrial Waste , 

Sludge, Solid, 
Sediment 

Soil 

TABLE OR-4-1 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I . 1993 
Revision No.: 0 
Date Revised : NIA 
Page 28 of 84 

ITAS-OAK RIDGE LABORATORY 
Inorganic Sample P.reparation Methods 

Continued 

Methods 

NPDES RCRA(SWl46) CLP Other 

Method 300.0' Not Applicable Not Applicable Not Applicable 

Method 365 .11 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Nol Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable - Not Applicable 

Method 365.12 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Nol Applicable Not Applicable 

Not Applicable Nat Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 365.12 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Nol Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Nol Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Section 7.3 Not Applicable Not Applicable 

Only Applicable to 
solid waste 

NA Not Applicable Not Applicable Not Applicable 
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Analytical 
Parameters 

Residual Chlorine 

Settable Maner 

Sulfate 
(SO,) 

Sulfide 
(SO) 

Matrix 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste. 
Industrial Waste. 

Sludge. Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

Domestic Waste. 
Industrial Waste, 

Sludge, Solid. 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste , 
Industrial Waste. 

Sludge. Solid. 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic WaSte, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

TABLEOR-4-1 
IT AS-OAK RIDGE LABORATORY 

Inorganic Sample Preparation Methods 
Continued 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I . 1993 
Revision No .: O 
Date Revised : NIA 
Page 29 of 84 

Methods 

NPDF.S RCRA(SW846) CLP Other 

Method 330.4 Not Applicable Not Applicable Not Applicable 

Method 330.5 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 160.52 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 300.0' Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 376. 12 Method 9030' Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 
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Analytical 
Parameters 

Sulfite 
(SO,) 

Total Dissolved 
Solids (TDS) 

Total Organic 
Carbon 
(TOC) 

Total Organic 
Halides (TOX) 

Matrix 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Leachate 

·Domestic Waste , 
Industrial Waste, 

Sludge: Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
industrial Waste , 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
lndusaial Waste, 

Sludge, Solid, 
Sediment 

Soil 

TABLE OR-4-1 

ITAS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I , 1993 
Revision No.: 0 
Date Revised : NIA 
Page 30 of 84 

ITAS-OAK RIDGE LABORATORY 
Inorganic Sample Preparation Methods 

Continued 

Methods 

NPDES RCRA (SW846) CLP Other 

Method 377.1' Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 160.1 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 415.22 Method 906()l Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 9020' Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 



Analytical 
Parameters Maun 

Total Solids Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Total Suspended Waier 
Solids 

Liquid 

TCLP 
Leachaie 

Domestic Wasie, 
Industrial Waste, 

Sludge, Solid, 
Sedimem 

Soil 

Turbidiry Waier 

Liquid 

TCLP 
Leachaie 

Domestic Waste, 
Industrial Wasie, 

Sludge, Solid, 
Sediment 

Soil 

TABLE OR-4-1 
ITAS-OAK RIDGE LABORATORY 

Inorganic Sample Preparation Methods 
Continued 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Daie Initialed: September I. 1993 
Revision No.: O 
Daie Revised : NIA 
Page 31 of 84 

Methods 

NPDES RCRA(SWl46) CLP Otber 

Method 160.32 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Nol Applicable 

Not Applicable Not Applicable Nol Applicable Not Applicable 

Not Applicable Nol Applicable Nol Applicable Nol Applicable 

Not Applicable Nol Applicable Nol Applicable Not Applicable 
. 

Method 160.21 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Nol Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Nol Applicable Not Applicable Not Applicable 

Method 180.1' Not Applicable Not Applicable Not Applicable 

Nol Applicable Nol Applicable Nol Applicable Not Applicable 

Nol Applicable Nol Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Nol Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 
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TABLE OR-4-1 
IT AS-OAK RIDGE LABORATORY 

Inorganic Sample P.reparation Methods 
Continued 

ITAS Operation-Specific QAMP 
Oalc Ridge Laboratory Appendix 
Date Initiated: September I. 1993 
Revision No.: O 
Date Revised: NIA 
Page 32 of 84 

Met.bods 
Analytical 

NPDES RCRA(SW846) CLP Other Parameters Matrix 

Volatile Residue Water Not Applicable Not Applicable Not Applicable Not Applicable 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Leachate Not applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste, Method 160.4 Not Applicable Not Applicable Not Applicable 
Industrial Waste. 

Sludge, Solid, 
Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

'Includes drinking water, surface water and mixed {aqueous) industrial waste effluents. 

:Includes drinking . surface and saline waters, aqueous domestic and industrial waste. 

3lncludes drinking and other waters wherein the carbonaceous matter is either soluble or has a particle size of 0.2 mm or less. 
Homogenizing a sample to reduce the particle size may cause loss of purgeable organic carbon, thus yielding erroneously low results. 

•Includes drinking, surface and saline waters. 

'Includes drinking and surface waters. sewage and aqueous industrial waste. 

•includes drinking and ground waters. 



. "-D 
:r.::::} 

I~ 

::"✓ 
o::,-
i;;----.1 
' ., 

Allalytical 
Parameten 

Toxicity 
Cbanc:teristic 

Leaching 
Procedure 
(TCLP) 

ICAP 
Metals 

CVAA 
Mercury 

Flame AA 
Metals 

Matrix 

Water 

Liquid 

TCLP Leachate 

Domestic Waste, 
Industrial Waste, 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste. 

Sludge, Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Extract 

Domestic Waste, 
Industrial Waste, 

Sludge. Solid, 
Sediment 

Soil 

Water 

Liquid 

TCLP Extract 

T ABLE..OR-4-2 

ITAS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I. 1993 
Revision No .: 0 
Date Revised : NIA 
Page 33 of 84 

ITAS-OAK RIDGE LABORATORY 
Metals Sample Preparation Methods · 

Metbocls 

NPDE.S RCRA(SWW) CLP Other 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 40 CFR Pan 268 

Not Applicable Not Applicable Not Applicable 40 CFR Pan 268 

Method 200.7 Method 3005 Method CLP Not Applicable 
ILMO2. l 

Method 3010 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 3010 Not Applicable Not Applicable 

Proper pretreatment Method 3050 Not Applicable Not Applicable 
is described in 

Section 9 of Method 
200.7 

Not Applicable Method 3050 Method CLP Not Applicable 
ILMO2. l 

Method 245 .1 Method 7470 Method CLP Not Applicable 
ILMO2. l 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 7470 Not Applicable Not Applicable 

Not Applicable Method 7471 Not Applicable Not Applicable 

Method 245.5 Method 7471 Method CLP Not Applicable 
ILMO2. l 

.EWE!! ~ §=!!!£!!! - ~ ~ ~ Not Applicable 
Pocassium 258.1 Potassium 3005 Potassium CIP 

3010 ILMO2.l 

Lithium CLP 
MOD-A 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 
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Analytical 
Parameters Matin 

Flame AA Domestic Waste, 
Metals Industrial Waste, 

( continued) Sludge, Solid, 
Sediment 

TABLE OR-4-2 
ITAS-OAK RIDGE LABORATORY 
Metals Sample Preparation Methods 

Continued 

Methods 

NPDES RCRA (SWl44S) 

Not Applicable Element Method 
Potassium 3050 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory AppcndiA 
Date Initiated : September I, I 993 
Revision No .: 0 
Date Revised : NIA 
Page 34 of 84 

CLP Other 

Not Applicable Not Applicable 

Soil Not Applicable ~ ~ ~ ~ Not Applicable 
Po1Usium 3050 PolaSSium CIP 

ILM02.I 

Lithium CLP 
MOD-A 

GFAA Metals Water ~ ~ ~ ~ Method CLP Not Applicable 
Arsenic 206.2 Arsenic 3020 & 7060 ILM02.1 
Antimony 204.2 Antimony 7041 & 3010 
Lead 239.2 Lead 3020 
Selenium 270.2 Selenium 3020& 7740 
lballium 279.2 Thallium 3020& 7841 

Liquid Not Applicable Method 3020 Not Applicable Not Applicable 

TCLP Not Applicable Method 3020 · Not Applicable Not Applicable 
Leachate· 

Domestic Waste , ~ ~ Not Applicable Not Applicable 
Industrial Waste, Arsenic 30S0 

Sludge, Solid, Antimony 7041 

Sediment Lad 30S0 
Selenium 3050 
Thallium 30S0 

Soil Not Applicable Medlod 3050 Method CLP Not Applicable 
ILM02.I 

'Includes drinking water, surface water and mixed (aqueous) industrial waste effluents. 

2Includes drinking , surface and saline waters, aqueous domestic and industrial waste. 

3Includes drinking and other waters wherein the carbonaceous matter is either soluble or has a particle size of 0.2 mm or less . 
Homogenizing a sample to reduce the particle size may cause los~ of purgeablc organic carbon, thus yielding erroneously low results. 

•Includes drinking, surface and saline waters. 

5Includes drinking and surface waters, sewage and aqueous industrial waste. 

'Includes drinking and ground waters. 

7Includes ground waters, drinking, surface and saline waters. 
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Analytical 
Parameters 

Volatiles 
by 

GC/MS 

Semi volatiles 
by 

GC/MS 

Pesticides/ 
PCBs 

by 
GC 

Matrix 

Warer 

Liquid 

TCLP 
Leachate 

Domestic Waste. 
Industrial Waste , 
Sludge, Solids, 

Sediment 

Soll 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste. 
Sludge, Solids. 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste , 
Industrial Waste, 
Sludge. Solids, 

Sediment 

Soil 

T ABLE-OR-4-3 

ITAS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I . 1993 
Revision No .: 0 
Date Revised : NI A 

Page 35 of 84 

ITAS-OAK RIDGE LABORATORY 
Organic Sample Preparation Methods · 

Methods 

NPDES RCRA(SW846) CLP Other 

Not Applicable Medlod 5030 Method CLP Not Applicable 
OLMOl.8 

Not Applicable Medlod 5030 Not Applicable Not Applicable 

Not Applicable Method 5030 Not Applicable Not Applicable 

Not Applicable Method 5030 Not Applicable Not Applicable 

Not Applicable Method 5030 Method CLP Not Applicable 
OLMOl.8 

Not Applicable Method 3510 Method CLP Not Applicable 
Method 3520 OLMOl.8 

Not Applicable Method 3580 Not Applicable Not Applicable 

Not Applicable Method 3520 Not Applicable Not Applicable 

Not Applicable Method 3550 Not Applicable Not Applicable 
Method 3640 

Not Applicable Method 3550 Method CLP Not Applicable 
Method 3640 OLMOl.8 

Not Applicable Method 3510 Method CLP Not Applicable 
Method 3620 OLMOl .8 

Nol Applicable Method 3580 Not Applicable Not Applicable 

Not Applicable Method 3510 Not Applicable Not Applicable 
Method 3620 

Not Applicable Method 3550 Not Applicable Not Applicable 
Method 3640 
Method 3620 

Not Applicable Method 3550 Method CLP Not Applicable 
Metbod3640 OLMOl.8 
Method 3620 
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Analytical 
Parameten Matrix 

Herbicides by GC Water 

Liquid 

TCLP 
Leachate 

Domestic Wasre, 
Industrial Waste, 
Sludge, Solids. 

Sediment 

Soil 

'Includes drinking, surface and saline water 

TABLE OR-4-3 
IT AS-OAK RIDGE LABO RA TORY 

Organic Sample Preparation Methods 
Continued 

IT AS Operation-Specific QAMP 
Oalc Ridge Laboratory Appendix 
Date Initiated: September 1. 1993 
Revision No. : 0 
Date Revised: NIA 
Page 36 of 84 

Methods 

NPDES RCRA(SW846) CLP Other 

Not Applicable Melbod 8150 Not Applicable Not Applicable 

Not Applicable Method 8150 Not Applicable Not Applicable 

Not Applicable Melbod 8150 Not Applicable Not Applicable 

Not Applicable Method 8150 Not Applicable Not Applicable 

Not Applicable Method 8150 Not Applicable Not Applicable 
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AllalyticaJ 
Panmeten 

Aluminum 

Antimony 

Arsenic 

Barium 

T ABLE..OR-4-4 
IT AS-OAK RIDGE LABO RA TORY 

ITAS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Dare Initiated: September I. 1993 
Revision No .: 0 
Date Revised : NIA 
Page 37 of 84 

Inductively Coupled Plasma Emwion Spectroscopy Methods 

Methods 

Matrix NPDES RCRA (SWl46) CLP Other 

Water Melbod 200.71 Method 6010 MelbodCLP Not Applicable 
ll.M02.l 

Liquid Not Applicable Melbod 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200.7 Method 6010 Nor Applicable Not Applicable 
Industrial Waste , 
Sludge, Solids, Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
ll.M02.l 

Water Method 200.71 Method 6010 Method CLP Not Applicable 
ll.M02.l 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate · 

Domestic Waste, Method 200.7 . Method 6010 Not Applicable Not Applicable 
Industrial Waste. 
Sludge. Solids, Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
ll.M02.l 

Warer Not Applicable Not Applicable Not Applicable Not Applicable 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial Wute, 
Sludge, Solids, 

Sediment 

Soil Not Applicable Not Applicable Not Applicable Not Applicable 

Water Melbod 200.71 Melbod 6010 MelbodCLP Not Applicable 
ll.M02.l 

Liquid Not Applicable Melbod 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

D This method ls not recommend for this matrix. 
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Analytical 
Parameters 

Barium 
(continued) 

Beryllium 

Bismuth 

Boron 

TABLE OR-4-4 
OAK RIDGE LABORATORY 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I, I 993 
Revision No .: 0 
Date Revised: NIA 
Page 38 of 84 

Inductively Coupled Plasma Emission Spectroscopy Methods 
Continued 

Metbods 

Matrix NPD~ RCRA(SWl46) CLP Other 

Domestic Waste, Medaod200.7 Melhocl 6010 Not Applicable Not Applicable 

Industrial Waste, 
Sludge, Solids, Requires proper 

Sediment pretreatment 

Soil Nol Applicable Melhocl 6010 Method CLP Not Applicable 
ILMO2.l 

Water Method 200.71 Method 6010 Method CLP Not Applicable 
ILMO2.I 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200. 7 Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge. Solids. Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
ILMO2. I 

Water Method 200.7 1 Method 6010 Not Applicable Not Applicable 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200. 7 Method 6010 Not Applicable Not Applicable 
Industrial Waste , 
Sludge. Solids, Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Not Applicable Not Applicable 

Water Method 200.7 Method 6010 Not Applicable Not Applicable: 

Liquid Not Applicable: Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable: Method 6010 Not Applicable Not Applicable: 
Leachate 

Domestic Waste, Method 200. 7 Method 6010 Not Applicable Not Applicable 
Industrial Waste , 
Sludge, Solids, Requires proper 

Sediment pretreatment 

Soil Not Applicable: Method 6010 Not Applicable: Not Applicable · 

D This method is nol recommend for this matrix. 
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Analytical 
Puameten 

Calcium 

Cadmium 

Cobalt 

Chromium 

TABLE OR-4-4 
OAK RIDGE LABORATORY 

ITAS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I . 1993 
Revision No .: O 
Date Revised : NIA 
Page 39 of 84 

Inductively Coupled Plasma Emission Spectroscopy Methods 
Continued 

Metbocls 

Matrix NPDFS RCRA(SW846) CLP Other 

Water Method 200.7' Method 6010 Method CLP Not Applicable 
n.MO2. l 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200.7 Method 6010 Not Applicable Not Applicable 
Industrial Waste. 
Sludge, Solids, Requires proper 

Sediment pretl'Htment 

Soil Not Applicable Method 6010 Method CLP Nor Applicable 
n.MO2 . l 

Water Method 200.71 Method 6010 Method CLP Nor Applicable 
n.MO2.l 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200. 7 Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge, Solids, Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
n.MO2. l 

Water Method 200.7' Method 6010 Method CLP Not Applicable 
n.MO2.l 

Liquid Not Applicable Method 6010 Nor Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200. 7 Method 6010 Not Applicable Not Applicable 
lndusaial Waste, 
Sludge, Solids, Requires proper 

Sediment pretratmeat 

Soil Not Applicable Method6010 Method CLP Not Applicable 
n.MO2.l 

Water Method 200.7 1 Method 6010 Method CLP Not Applicable 
n.MO2.l 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

D This method is not recommend for this matrix. 
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Analytical 
Parameten 

Chromium 
(continued) 

Copper 

Iron 

Lead 

TABLE OR-44 
OAK RIDGE LABORATORY 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I , 1993 
Revision No .: 0 
Date Revised : NIA 
Page 40 of 84 

Inductively Coupled Plasma Emission Spectroscopy Methods 
Continued 

Methods 

Matrix NPDES RCRA(SWl46) CLP Other 

Domestic Waste, McdJod 200. 7 Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge, Solids, Requires proper 

Sediment pntreatmellt 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
ILMO2.1 

Water Method 200.71 Method 6010 Method CLP Not Applicable 
ll.MO2 . l 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Nol Applicable Method 6010 Nol Applicable Not Applicable 
Leachate 

Domestic Waste , Method 200. 7 Method 6010 Nol Applicable Nol Applicable 
Industrial Waste, 
Sludge, Solids, Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Method CLP Nol Applicable 
ILMO2.l 

Water Method 200. 71 Method 6010 Method CLP Not Applicable 
ILMO2. l 

Liquid Nol Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200.7 Method 6010 Not Applicable Not Applicable 
Industrial Waste , 
Sludge, Solids, Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
ILMO2.I 

Water Not Applicable Nol Applicable Not Applicable Not Applicable 

Liquid Not Applicable Not Applicable Not Applicable Nol Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Not Applicable Not Applicable Not Applicable Not Applicable 
Industrial Waste, 
Sludge, Solids, 

Sediment 

Soil Nol Applicable Not Applicable Not Applicable Not Applicable 

D This method is not recommend for this matrix. 
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Analytical 
Parameten 

Magnesium 

Manganese 

Molybdenum 

Nickel 

TABLE OR-4-4 
OAK RIDGE LABORATORY 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I, I 993 
Revision No .: 0 
Date Revised: NIA 
Page 41 of 84 

Inductively Coupled Plasma Emission Spectroscopy Methods 
Continued 

Methods 

Matrix NPD~ RCRA(SW846) CLP Other 

Warcr Melbod 200.7' Melhod6010 Method CLP Not Applicable 
D.MO2. l 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leacharc 

Domestic Waste, Method 200.7 Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge, Solids, Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
D.MLO2. l 

Water Method 200.7' Method 6010 Method CLP Not Applicable 
1LMO2. l 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200.7 Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge. Solids, Requires proper 

Sediment prmutmeDl 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
D.MO2.l 

Water Method 200.7' Method 6010 Not Applicable Not Applicable 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200.7 Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge, Solids, Requires proper 

Sediment pretreatment 

SQil Not Applicable Method 6010 Not Applicable Not Applicable 

Water Method 200.71 Method 6010 Method CLP Not Applicable 
D.MO2.l 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

D This method Is not recommend for this matrix. 
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Analytical 
Parameters 

Nickel 
(continued) 

Selenium 

Silicon 

Silver 

TABLE OR-4-4 
OAK RIDGE LABORATORY 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I. 1993 
Revision No. : 0 
Date Revised : NIA 
Page 42 of 84 

Inductively Coupled Plasma Emission Spectroscopy Methods 
Continued 

Methods 

Matrix NPDES RCRA(SW846) CLP Other 

Domestic Waste, Method 200.7 Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge, Solids, Requira proper 

Sediment . pretrntm• 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
Il.MO2.1 

Water Not Applicable Not Applicable Not Applicable Nol Applicable 

Liquid Not Applicable Not Applicable Not Applicable Nol Applicable 

TCLP Nol Applicable Method 6010 Not Applicable Not Applicable 
Leachate . 

Domestic Waste , Not Applicable Not Applicable Not Applicable Nol Applicable 
lndusrrial Waste , 
Sludge, Solids, 

Sediment 

Soil Not Applicable Not Applicable Nol Applicable Not Applicable 

Water Method 200.71 Method 6010 Not Applicable Not Applicable 

Liquid Not Applicable Method 6010 Not Applicable Nol Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200.7 Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge, Solids, Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Not Applicable Not Applicable 

Water Method 200.7 Method 6010 CLP Method Not Applicable 
Il.MO2.1 

Liquid Not Applicable Method 6010 Not Applicable Nol Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200. 7 Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge, Solids, 4 Requires 

Sediment proper 
]fttreatmellt 

Soil Not Applicable Method 6010 ~ethodCLP Not Applicable 
Il.MO2. l 

D 1bis method is not recommend for this matrix. 
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Analytical 
Puameten 

Sodium . 

Tin 

Titanium 

Vanadium 

. . .. 

TABLE OR-4-4 
OAK RIDGE LABORATORY 

IT AS Operation-Specific QAMP 
Oa.k Ridge Laboratory Appendix 
Date Initiated : September I, 1993 
'Revision No.: 0 
Date Revised : NIA 
Page 43 of 84 

Inductively Coupled Plasma Emission Spectroscopy Methods 
Continued 

Methods 

Matrix NPDES RCRA(SW846) CLP Other 

Water Method 200.7' Method6010 Method CLP Not Applicable 
ll.M02. I 

Liquid Not Applicable Method6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200.7 Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge, Solids, Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Method CLP . Not Applicable 
ll.M02. l 

Water Method 200.7' Method 6010 Not Applicable Not Applicable 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200.7 Method 6010 Not Applicable Not Applicable 
Industrial Waste , 
Sludge, Solids, Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Not Applicable Not Applicable 

Water Method 200.7' Method 6010 Not Applicable Not Applicable 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200. 7 Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge, Solids, Requires proper. 

Sediment pntreatmeat 

Soil Not Applicable Method 6010 Not Applicable Not Applicable 

Water Method 200.7' Method 6010 Method CLP Not Applicable 
ll.M02.I 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste, Method 200.7 Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge, Solids, Requires proper 

Sediment pretreatment 

D This method is not ~encl for this matrix. 
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Analytical 
Parameters 

Vanadium 
(continued) 

Zinc 

TABLE OR-4-4 
OAK RIDGE LABO RA TORY 

IT AS Operanon-Speciftc QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated : September I, 1993 
Revision No. : 0 -. 
pate Revised: NIA 
Page 44 of 84 

Inductively Coupled Plasma Emission Spectroscopy Methods 
Continued 

Methods 

Matrix NPDES RCRA(SWl46) CLP Other 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
ILMO2.1 

Water Method 200.7' Method 6010 Method CLP Nor Applicable 
ILM02. 1 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste , Method 200. 7 Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge, Solids, Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
ILMO2. I 

'Includes drinking, surface and saline water, domestic and industrial waSte effluents. 

Oak Ridge Laboratory can recommend appropriate methodologies and can provide analysis for additional metals upon request. 

D This method is not recommend for this matrix. 



r~ 
,r.·,..J, 
~ .... .s:::, 
~ 

tJ 
·t:"-·i._{ 
en 
,t'.-...,_J 
1'-=:. 
·~ 
-,... 
5;.,, 

T ABLE-OR-4-5 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated : September I. I 993 
Revision No .: 0 
Date Revised : NIA 

Page 45 of 84 

ITAS-OAK RIDGE LABORATORY 
Flame Atomic Absorption Inorganic Methods · 

Methods 
ADalytical 

NPDES Parameten Matrix RCRA(~ CLP Other 

Flame AA Water ~ ~ ~ ~ Element ~ Not Applicable 
Mews PollSSium 258.1 PollSSium 7610 Potassium CIP 

ILM02. l 
Lithium 

Potassium Lilhium CLP 
MOD-A 

Liquid Not Applicable ~ ~ Not Applicable Not Applicable 
Potassium 7610 

TCLP Extract Not Applicable Not Applicable Not Applicable Not Applicable 

Domestic Waste, Not Applicable Element ~ Not Applicable Not Applicable 
Industrial Waste, Potassium 7610 
Sludge, Solids, 

Sediment 

Soil Not Applicable ~ ~ Element ~ Not Applicable 
Potassium 7610 Potassium CIP 

ILMO2 .. l 

Lilhium CLP 
MOD-A 

'Includes drinking water, surface water and mixed (aqueous) industrial waste effluents. 

2lncludes drinking, surface and saline waters, aqueous domestic and industrial waste . 

3lncludes drinking and odler waters wherein the carbonaceous matter is eidler soluble or has a particle size of 0.2 mm or less. Homogenizing 
a sample to reduce die particle size may cause loss of purgeable organic carbon, thus yielding erroneously low results. 

•1nc1udes drinking. surface and saline waters 

'Includes drinking and surface waters, sewage and aqueous industrial waste. 

6lncludes drinking and ground waters 

'Includes ground waters, drinking, surface and saline waters . 

... -
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Parameter Matrix 

Antimony Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste , 
Sludge, Solids, 

Sediment 

Soil 

Arsenic Water 

Liquid 

TCLP 
Leachate 

Domestic Waste , 
Industrial Waste , 
Sludge, Solids, · 

Sediment 

Soil 

Lead Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial waste. 
Sludge. Solids, 

Sediment 

Soil 

Selenium Water 

Liquid 

T ABLE·OR-4-6 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated : September I. 1993 
Revision No.: 0 
Date Revised : NIA 
Page 46 of 84 

ITAS-OAK RIDGE LABORATORY 
Graphite Furnace Atomic Absorption Methods · 

Methods 

NPDES RCRA(SW846) CLP Other 

Method 204.2 1 Method 7041 Method CLP Not Applicable 
ll.MO2. I 

Not Applicable Method 7041 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 204.2 Method 7041 Not Applicable Not Applicable 

Requires proper 
pretreatment. 

Not Applicable Method 7041 Method CLP Not Applicable 
ILMOl.2 

Method 206.2' Method 7060 Method CLP Not Applicable 
ll.MO2. 1 

· Not Applicable Method 7060 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 206.2 Method 7060 Not Applicable Not Applicable 

Requires proper 
pmratment 

Not Applicable Method 7060 Method CLP Not Applicable 
ll.MO2.1 

Method 239.2 1 Method 7421 Method CLP Not Applicable 
ll.MO2.1 

Not Applicable Method 7421 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 239.2 Method 7421 Not Applicable Not Applicable 

Requires proper 
. pretreatment 

Not Applicable Method 7421 MetbodCLP Not Applicable 
ll.MO2.I 

Method 270.2' Method 7740 MetbodCLP Not Applicable 
ll.MO2.l 

Not Applicable Method 7740 Not Applicable Not Applicable 

D This method is not recommend for this matrix. 
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Parameter Matrix 

Selenium TCLP 
(continued) Leachate 

Domestic Waste, 
Industrial Waste, 
Sludge, Solids, 

Sediment 

Soil 

Thallium Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste, 
Sludge, Solids, 

Sediment 

Soil 

TABLE OR-4-6 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I. 1993 
Revision No .: 0 
Date Revised: NIA 
Page 47 of 84 

OAK RIDGE LABORATORY 
Graphite Furnace Atomic Absorption Methods 

Continued 

Methods 

NPDES RCRA(SWl46) CLP Other 

Not Applicable Not Applicable Not Applicable Not Applicable 

Melbod 270.2 Method 7740 Not Applicable Not Applicable 

Requires proper 
pretreatment 

Not Applicable Method 7740 Method CLP Not Applicable 
ILMO2.1 

Method 279.2' Method 7841 Method CLP Not Applicable 
ILMO2.1 

Not Applicable Method 7841 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 279.2 Method 7841 Not Applicable Not Applicable 

Requir.es proper 
pretreatment 

Not Applicable Method 7841 Method CLP Not Applicable 
ILMO2.I 

'Includes drinking. surface and saline waters 

D This method is not recommend for this matrix. 
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Analytical 
Parameters 

CVAA 
Mercury 

Matrix 

Water 

Liquid 

TCLP Extract 

Domestic Waste, 
Industrial Waste, 
Sludge, Solids, 

Sediment 

Soil 

T ABLE..OR"-4-7 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September I , 1993 
Revision No .: 0 
Date Revised: NIA 
Page 48 of 84 

IT AS-OAK RIDGE LABORATORY 
Cold Vapor Atomic Absorption Methods 

Methods 

NPDF.S RCRA(SWB46) CLP Other 

Method 245.1 Method 7470 Method CLP Not Applicable 
Il.MO2. I 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 7470 Not Applicable Not Applicable 

Not Applicable Method 7471 Not Applicable Not Applicable 

Method 245 .5 Method 7471 Method CLP No: '- :,,:,i icable 
ILMO2. I 

'···-
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ADalyUcal 
Parameten 

Volatiles 
by 

GC/MS 

Semivolatiles 
by 

GC/MS 

Pesticides/ 
PCBs 

Herbicides 

Matrix 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste, 
Sludge, Solids, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste, 
Sludge, Solids, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic Waste, 
Industrial Waste, 
Sludge, Solids, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

T ABLE-OR4-8 
ITAS-OAK RIDGE LABORATORY 

Organic Methods 

Methods 

NPDES RCRA(SWB46) 

Metbod6241 Method 8260 

Not Applicable Method 8260 

Not Applicable Metbod 8260 

Not Applicable Method 8260 

Not Applicable Method 8260 

Method 6251 Melbod 8270 

Not Applicable Method8270 

Not Applicable Melbod 8270 

Not Applicable Method 8270 

Not Applicable Method 8270 

Method 6081 Method 8080 

Not Applicable Method 8080 

Not Applicable Method 8080 

Not Applicable Method 8080 

Not Applicable Method 8080 

Method 6151 Method 8150 

Not Applicable Method 8150 

Not Applicable Metbod 8150 

IT AS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated : September I , 1993 
Revision No. : 0 
Date Revised : NIA 
Page 49 of 84 

CLP Other 

MetbodCLP Not Applicable 
OLMOl.8 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Method CLP Not Applicable 
OLMOl.8 

Method CLP Not Applicable 
OLMOl.8 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Method CLP Not Applicable 
OLMOl.8 

Method CLP Not Applicable 
OLMOl.8 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Method CLP Not Applicable 
OLMOl.8 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Q 
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Analytical 
Parameters Matrix 

Herbicides Domestic Waste, 
( continuCQ) Industrial Waste, 

Sludge, Solids, 
Sediment 

Soils 

'Includes drinking, surface and saline water 

TABLE OR-4-8 
OAK RIDGE LABO RA TORY 

Organic Methods 
Continued 

Methods 

NPDES RCRA (SWB46) 

Not Applicable Method 81.SO 

Not Applicable Method 8150 
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• 

CLP Other 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

..... __ 
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Analytical 
Parameten 

Gross Alpha/Beta 

-

Americium-241 

Carbon-14 

. . 

Calcium-45 

Curium-242 

Gamma Emitters 

Actinides, as applicable, 
Co-60, Cs-137, K-40, Mn-54, 

and other fission/activation 
products 

Iodine 131 

T ABLE.OR-4-9 
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IT AS-OAK RIDGE LABORATORY 
Radiological Methods 

Matrix 

Water 

Soil 

Filter 

Water 

Soil 

Other Matrices 

Water 

Soil 

Other Matrices 

Water 

Soil 

Other Matrices 

Water 

Soil 

Other Matrices 

Water 

Soil 

Vegetation 

Water 

Soil 

Other Matrices 

Metbod 

Direct Determination by Gas Flow Proportional Alpha/Beta Counting 

Direct Determination by Gas Flow Proportional Alpha/Beta Counting 

Direct Determination by Gas Flow Proportional Alpha/Beta Counting 

Sequential Separation by Ion Exchange and Determination· by Alpha Spectrometry 

Sample Digestion, Sequential Separation by Ion Exchange and Determination by 
Alpha Spectrometry 

Sample Digestion, Sequential Separation by Ion Exchange and Determination by 
Alpha Spectrometry 

Direct Determination by Liquid Scintillation Counting 

Sample Distillation and Liquid Scintillation Counting 

Combustion of Sample, Collection of COz and Determination by Liquid Scintillation 
Counting 

Combustion of Sample, Collection of COz and Determination by Liquid Scintillation 
Counting 

Direct Determination by Liquid Scintillation Counting 

Chemical Separation and Liquid Scintillation Counting 

Not Applicable 

Not Applicable 

Sequential Separation by Ion Exchange and Determination by 
Alpha Spectrometry 

Sample Digestion, Sequential Separation by Anion Exchange and Determination by 
Alpha Spectrometry 

Sample Digestion, Sequential Separation by Anion Exchange and Determination by 
Alpha Spectrometry 

Direct Determination by Gamma Spectroscopy 

Direct Determination by Gamma Spectroscopy 

Direct Determination by Gamma Spectroscopy 

Direct Determination by Gamma Spectroscopy or 
Sepamion by Ion Exchange and Determination by Gas Flow Proportional Bet 
Counting 

Direct Determination by Gamma Spectroscopy 

Matrix Dependent 

' -
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Analytical 
Parameters 

lron-55 

Lead-210 

Neprunium-237 

Promethium-147 

Plutonium-238,239/240 

Radium-226 

Radium-228 

Strontium-89 ,90 
and 

Total Strontium 

Technetium-99 

TABLE OR-4-9 
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IT AS-OAK RIDGE LABORATORY 
Radiological • Methods 

Continued 

Matrix Method 

Water Separation by Ion Exchange and Determination by Liquid Scintillation Counting 

Soil Not Applicable 

Other Matrices Not Applicable 

Water Separation by Ion Exchange and Determination by Gas Flow Proportional Beta 
Counting of the Bi-210 Daughter 

Soil Direct Determination by Gamma Spectroscopy . 
Other Matrices Not Applicable 

Water Sequential Separation by Ion Exchange and Determination by Alpha Spectrometry 

Soil Sample Digestion. Sequential Separation by Ion Exchange and Determination by 
Alpha Spectrometry 

Other Matrices Matrix Dependent 

Water Organic Extraction and Determination by Gas Flow Proportional Beta Counting 

Organic Extraction and Determination by Liquid Scintillation Counting 

Soil Not Applicable 

Other Matrices Not Applicable 

Water Sequential Separation by Ion Exchange and Determination by Alpha Spectrometry 

Soil Sample Digestion. Sequential Separation by Ion Exchange and Determination by 
Alpha Spectrometry 

Other Matrices Matrix Dependent 

Water Sequential Determination of Ra-226,228 by Co-precipitation and Determination by 
Alpha Spectrometry 

Soil Determination by Gamma Spectroscopy of Lead-214 and Bismuth-214 Daughters 

Other Matrices Matrix Dependent 

Water Sequential Determination of Ra-226,228 by Co-precipitation and Determination by 
Gas Flow Proportional Beta Counting 

Soil Determination by Gamma Spectroscopy of the Actinium-228 Daughter 

Other Matrices Matrix Dependent 

Water Precipitation and Determination by Gas Flow Proportional Beta Counting 

Soil Sample Digestion. Precipitation and Determination by Gas Flow Proportional Beta 
· Counting 

Other Matrices Not Applicable 

Water Organic Extraction and Determination by Gas Flow Proportional Beta Counting 

Soil Sample Leach or Digestion. Organic Extnction and Determination by Gas Flow 
Proportional Beta Counting 

Other Matrices Not Applicable 

-

.. 

-
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ADalytical 
Parameters 

Thorium-227,228,230,232 . 

Total Uranium 
--

Tritium 

Uranium-233/234.235/236 
.. 

Uranium-238 

TABLE OR-4-9 
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IT AS-OAK RIDGE LABORATORY 
Radiological .Methods 

Concinued 

Matrix Method 

Water Sequential Separation by Anion Exchange and Determination by Alpha Spectrometry 

Soil Sample Digestion, Sequential Separation by Anion Exchange and Determination by 
Alpha Spectrometry 

Other Matrices Not Applicable 

Water ASTM:D5174-90; Determination by Pulsed-Laser Phospborimetry 

Soil Not Applicable 

Other Matrices Nor Applicable 

Water Direct Determination by Liquid Scintillation Counting 

Cryogenic Distillation and Determination by Liquid Scintillation Counting 

Sample Distillation and Determination by Liquid Scintillation Counting 

Soil Cryogenic Distillation and Determination By Liquid Scintillation Counting 

Other Matrices Matrix Dependent 

Water Separation by Anion Exchange and Determination by Alpha Spectrometry 

Soil Sample Digestion, Separation by Anion Exchange and Determination by Alpha 
Spectrometry 

Other Matrices Matrix Dependent 

Water Separation by Anion Exchange and Determination by Alpha Spectrometry 

Soil Direct Determination by Gamma Spectroscopy of Thorium-234 
(Assumes secular equilibrium between 231U and ~) 

Other Matrices Matrix Dependent 
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PRACTICAL QUANTITATION LIMITS 
AND 

METHOD DETECTION LIMITS 
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TABLE OR~S-1 
IT AS-OAK RIDGE LABORATORY 

., Method Detection Limits for Wet Chemistry 
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PARAMETER METHOD DETEC110N LIMIT 
(ma/L) 

Total Organic Carbon 1.00 

Nitrate 0.10 

Total Suspended Solids 1.00 

Sulfide o.so 

Nitrite 0.10 

Chloride 0.50 

Total Dissolved Solids 1.00 

Hexavalent Chromium 0.05 

Total Phosphate 0.02 

Sulfate 2.00 

Total Kjeldahl Nitrogen 0.10 

Total Organic Halogens 0.01 

Ammonia 0.10 

Cyanide 0.002 

Total Organic Nitrogen 0.10 

Phenol 0.01 



LI"'} 
r~·;­
,o 
C:J. ,. 
l!.~-...J 
0-2 
if',..J 
N-7 
-~ 
-,;.-.. 

&. 

Element 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Bismuth 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Platinum 

Pocassium 

Selenium 

Silicon 

Silver 

Sodium 

CAS 
Number 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41 -7 

7440-42-8 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-93-2 

7439-95-4 

7439-96-5 

7439-98-7 

7440-02-0 

7440-06-4 

7440-09-7 

n82-49-2 

7440-21-3 

7440-22-4 

7440-22-4 

TABLE.OR-5-2 
ITAS-OAK RIDGE LABORATORY 

ICAP Metals 
Contract Required Detection Limits (CRDL), 

Contract Laboratory Program (CLP) 
Method Detection Limits (MDL), . 

and Practical Quantitation Limits (PQL) 

Water Soil Water Soil 
CRDL' CRDLJ MDL MDL 
(uc/L) (me/Ka) (uc/L) (ml/'K&) 

200 40 30 6 

60 12 100 20 

10 2 50 10 

200 40 s I 

s I 5 I 

•• 60 12 

•• 
s I s I 

5000 1000 25 s 

10 2 12.5 2.S 

so 10 10 2 

25 5 25 5 

100 20 30 6 

3 0.6 so 10 

• 100 20 

5000 1000 so 10 

IS 3 10 2 

• 10 2 

40 8 25 s 
NIA NIA NIA NIA 

5000 1000 1000 200 

. S I 80 16 

• 200 40 

10 2 10 2 

5000 1000 100 20 
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Water Soil 
PQL PQL 

(uc/L) (m&fK&) 

300 60 

1000 200 

500 100 

so 10 

so 10 

600 120 

so 10 

250 so 

125 25 

100 20 

250 50 

300 60 

soo 100 

1000 200 

500 100 

100 20 

100 20 

250 so 
NIA NIA 

10000 2000 

800 160 

2000 4000 

100 20 

1000 200 
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ElemeDI CAS 
Niaber 

1ballium 7440-28-0 

Tin 7440-31-S 

Vanadium 7440-62-2 

Zinc 7440-66-6 

TABLE OR-5-2 
OAK RIDGE LABORATORY 

- ICAP Metals 
Contract Required Detection Limits (CRDL), 

Contract Laboratory Program (CLP) _ 
Method Detection Limits (MDL), -

and Practical Quantitation Limits (PQL) 

Water Soll Water Soil 
CRDL1 CRDL2 MDL MDL 
(ua/L) (me/Ka) (ua/L) (me/Ka) 

10 2 250 so 

•• 
so 10 10 2 

20 4 10 2 

1Higher detection limits may be utilized under the following circumstances. 
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Water Soll 
PQL PQL 

(ua/L) (mc/K&) 

2500 500 

100 20 

100 20 

If the sample concentration exceeds five (S) limes the detection limit of the instrument. the values may be reported even though the 
instrument detection limi1 may not equal the contract required detection limit 

2Estimatcd deteetion limit based on a one (I) gram sample diluted 10 two hundred (200) milliliters. 

• Client-specific method, 001 CLP 

• • Due 10 instrumen1 change, MDLs are in process of being detennined 
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CAS 
Element Number 

Arsenic 7440-38-2 

Lead 7439-92-1 

Selenium .7782-49-2 

Thallium 7440-28-0 

Mercury' 7439-97-6 

T ABLE-OR-5-3 
ITAS-OAK RIDGE LABORATORY 

GFAA Metals 
Contract Required Detection Limits (CRDL) 

Contract Laboratory Program (CLP), 
Method Detection Limits (MDL), and 
Practical Quantitation Limits (PQL) 

Water Soil Water Soil 
CRDV CRDL2 MDL MDL 
{IJI/L) {me/Ka} {IJI/L) {m&IK&) 

10 2 10 2 

3 0.6 4.5 0.9 

s 1 7.5 l.S 

10 2 s 1 

0.2 0.1 0.2 0.1 

'Higher detection limilS may be utilized under lhe following circumswlces. 
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Water Soil 
PQL PQL 

{ua/L) {me/Ka> 

100 20 

45 9 

75 15 

so 10 

2 1 

If the sample concentration exceeds five (5) times lhe detection limit of the instrument, the values may be reported even though the 
instrument detection limit may not equal the contract required detection limit. 

2Estimated detection limit based on a one (1) grannample-diluted to two (2) hundred milliliters. 

3Analyzed by Cold vapor AA . 
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CLP or Hamrdous Substance List for Volatile Organics 
with Contract Required Detection Limits (CRDL)1

, Method Detection Limits (MDL)1.2 and 
Practical Quantitation Limits (PQL)1.l 

.. CAS Water Soil Water Soll Water Soil 
Allalyte Number CRDL CRDL• MDL MDL PQL PQL 

(ua/L) (1JI/Ka) (ua/L) (111/K&) (ua/L) (uc/K&> 

Chloromedwte 74-87-3 10 10 7 .0 11.6 70 116 

Bromomedwte 74-83-9 10 10 3.3 4.0 33 40 

Vinyl Chloride 75-01-4 10 10 5.2 9 .6 52 96 

Chloroethane 75-00-3 10 10 3.2 4.3 32 43 

Methylene Chloride 75-09-2 10 10 3.4 7.8 34 78 

Acetone 67-64-1 10 10 7.2 10 72 100 

Carbon Disulfide 75-15-0 10 10 3.7 5.4 37 54 

l, 1-Dichloroethene 75-35-4 10 10 2.9 3.6 29 36 

l, 1-Dichloroethane 75-34-3 10 10 2.8 3.2 28 32 

1,2-Dichloroethene (total) 540-59-0 10 10 3.1 2 .5 31 25 

Chloroform 67-66-3 10 10 3.0 2.7 30 27 

1,2-Dichloroethane 107-06-2 10 10 3.2 2.3 32 23 

2-Butanone 78-93-3 10 10 3.6 3.8 36 38 

I , I, 1-Trichloroedwte 71 -55-6 10 10 2.9 4 .4 29 44 

Carbon Tetrachloride 56-23-5 10 10 3.2 5.5 32 55 

Vinyl Acetate 10 10 2.6 2.9 26 29 

Bromodichloromethane 124-48-1 10 10 3.4 3.5 34 35 

1,2-Dichloropropane 78-87-5 10 10 2.7 2.5 27 25 

cis-1,3-Dichloropropene 10061-01-5 10 10 2.7 2.0 27 20 

Trichloroethenc 79-01-6 10 10 3.0 4.8 30 48 

Dibromochloromedwte 75-27-4 10 10 3.5 3.4 35 34 

I, 1,2-Trichloroedwte 79-00-5 10 10 3.4 3.7 34 37 

Benzene 71 -43-2 10 10 3.0 4.8 30 48 

aans-1,3-Dichloropropene 10061-02-6 10 10 2.6 1.7 26 17 

Bromoform 75-25-2 10 10 3.5 4.9 35 49 

4-Methyl-2-Pentanone 108-10-1 10 10 4.1 4.3 41 43 

2-Hexanone 591-78-6 10 10 5.2 6.0 52 60 

Tetrachloroethene 127-18-4 10 10 2.8 1.8 28 18 

Toluene 108-88-3 10 10 3.3 4 .2 33 42 

· ..... 
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CLP or Hazardous Substance List for Volatile Organics 
with Contract Required Detection Limits (CRDL)1

, Method Detection Limits (MDL)1.2 and 
Practical Quantitation Limits (PQL)1.J 

Continued 

CAS Water Soil Water Soll Water Soil 
Amlyte Nmlber CRDL CRDL• MDL MDL PQL PQL 

(.,-i.) (uc/K&) (ua/L) (uc/K&) (ua/L) (ua/K&) 

l, 1,2,2-Teaachlorocdwlc 79-34-S 10 10 3.3 4.7 33 47 

Chlorobeazene 108-90-7 10 10 3.0 2.8 30 28 

Ethylbenzene 10041-4 10 10 3.0 2.9 30 29 

Styrene 10042-S 10 10 3.2 3.1 32 31 

Xylene {total) 1330-20-7 10 10 3.3 3.8 33 38 

'Specific quantitation limiis are highly .matrix dependent. The quantitation limiis listed herein are provided for guidance and may not 
always be achievable. 

21be Method Deteetion Limit study wu perfonned on 1/12/93 & 3/22/93. 

'Practical Quantitation Limits were arrived at by 10 x MDL per CLP SOW OLM0l .8 

•Quantitation limits listed for soil are bued on wet weight. The quantitation limits bued on dry weight u required, will be higher. 
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CLP or Hazardous Substance List for Semivolatile Organics 
with Contract Required Detection Limits (CRDL)1

, Method Detection Limits (MDL)1.2 and 
Practical Quantitation Limits (PQL)1.J 

CAS Water Soil Water Soil Water Soil 
Analyte Number CRQL CRQL• MDL MDL PQL PQL 

(uc/L) (uatKc) (uc/K&) (uc/K&) (111/L) (uc/L) 

Phenol 108-95-2 10 330 4 .1 181 41 1810 

bis(2-Chlorocthyl)cthcr 111-44-4 10 330 3.4 180 34 1800 

1.3-Dichlorobenzene 541 -73-1 10 330 2.8 160 28 1600 

1,4-Dichlorobenzene 106-46-7 10 330 2.7 172 27 1720 

Benzyl Alcohol 100-51-6 10 330 3.2 367 32 3670 

1,2-Dichlorobenzene 95-50-1 10 330 2.6 183 26 1830 

2-Methylphenol 95-48-7 10 330 3.4 208 34 2080 

bis(2-chloroisopropy I )ether 108-60-1 10 330 3.0 242 30 2420 

4-Methylphenol 106-44-5 10 330 3.3 249 33 2490 

n-Nitroso-di-n-Propylamine · 621-64-7 10 330 3.5 169 35 1690 

Hexachlorocthane 67-72-1 10 330 2.5 206 25 2060 

Nitrobenzene 98-95-1 10 330 5.2 140 52 1400 

lsophorone 78-59-1 10 330 4 .2 182 42 1820 

2-Nitrophenol 88-75-5 10 330 3.3 186 33 1860 

2,4-Dimethylphenol 150-67-9 10 330 3.8 175 38 1750 

Benzoic Acid 65-85-0 10 330 9.7 491 97 4910 

bis(2-Chloroethoxy) Methane 111-91-1 10 330 3.0 164 30 1640 

2,4-Dichlorophenol 120-83-2 10 330 3.7 250 37 2500 

1,2 .4-Trichlorobenzene 120-82-1 10 330 3.0 228 30 2280 

Naphthalene 91-20-3 10 330 2.7 203 27 2030 

4-Chloroaniline 106-47-8 10 330 1.3 34 13 340 

Hcxachlorobutadicnc 87-68-3 10 330 2.8 197 28 1970 

4-Chloro-3-Mcthylphenol 59-50-7 10 330 3.5 258 35 2580 

2-Mctbylnaphthalcnc 91 -57-6 10 330 3.3 203 33 2030 

2-Chlorophenol 95-57-8 10 330 3.6 212 36 2120 

Hexachlorocyclopentadiene 77-474 10 330 N/A 152 NIA 1520 

2.4 .6-Trichlorophenol 88-06-2 10 330 3.8 238 38 2380 

2 ,4,5-Trichlorophenol 95-954 25 800 4.0 243 40 2430 

2-Chloronaphlhalene 91-58-7 10 330 3.5 203 35 2030 
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CLP or Hazardous Substance List for Semivolatile Organics 
with Contract Required Detection Limits (CRDL)1

, Method Det~ion Limits (MDL) 1.l and 
Practical Quantitation Limits (PQL)1.J 

CAS Water Soil Water Soil Water Soil 
Analyte Number CllQL CllQL' MDL MDL PQL PQL 

(ua/L) (ua/K&) (IJI/Ka) (ua/K&) (ua/L) (ua/L) 

2-N ittoaniline 88-7~ 25 800 2.1 147 21 1470 

Dimethyl Phtbalate 31-11-3 10 330 2.4 207 24 2070 

Acenaphtbylene 208-96-8 10 330 3.0 205 30 2050 

2,6-Dinitrotoluene 606-20-2 10 330 2.5 286 25 2860 

3-Nitroaniline 99-09-2 25 800 1.7 149 17 1490 

Acenaphthene 83-32-9 10 330 3.0 210 30 21 00 

2,4-Dinitrophenol 51-28-5 25 800 14 359 140 3590 

4-Niaophenol 100-02-7 25 800 1.5 276 75 2760 

dibenzofuran 132--64-9 10 330 3.4 222 34 2220 

2,4-Diniaotoluene 121-14-2 10 330 2.9 219 29 2190 

Dietbylphthalate 84-66-2 10 330 2.1 187 21 1870 

4-Chlorophenyl-phenylether 7005-72-36 10 330 2.7 201 27 2010 

Fluorene 96-73-7 10 330 2.8 208 28 2080 

4-Nitroaniline 100-01-6 25 800 2.0 223 20 2230 

4.6-Diniao-2-Melhylphenol 534-52-1 25 800 13 375 130 3750 

n-Nitrosodiphenylamine 96-30-6 10 330 2.7 239 27 2390 

4-Bromophenyl-phenylether 101-55-3 10 330 2.1 188 21 1880 

Hexachlorobenzene 118-74-1 10 330 2.1 203 21 2030 

Pentachlorophenol 87-86-5 25 800 6.9 275 69 2750 

Phenanlhrene 85-01-8 · 10 330 1.7 257 17 2570 

Anlhracene 120-12-7 10 330 2.3 260 23 2600 

Di-n-Butylphtbalate 84-74-2 10 330 1.7 205 17 2050 

Fluorantbene 206-44-0 10 330 21 227 210 2270 

Pyrene 129-00-0 10 330 1.9 331 19 3310 

Butylbenzylphtbalate 85-68-7 10 330 2.0 192 20 1920 

3 ,3 '-Dichlorobenzidine 91 -94-1 10 330 4.2 185 42 1850 

Benzo(a)antbracene 56-55-3 10 330 2.1 262 21 2620 

Chrysene 218-01-9 10 330 1.9 271 19 2710 

bis(2-Etbylhexyl)phtbalate 117-81-7 10 330 2.2 252 22 2520 

Di-n-Octylphtbalate 117-84-0 10 330 2.8 270 28 2700 
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CLP or Hazardous Substance •List for Semivolatile Organics 
with Contract Required Detection Limits (CRDL)1, Method Detection Limits (MDL)1.l and 

Practical Quantitation Limits (PQL)1.J -- · · 

CAS Water Soil Water Soll Water 
Aulyte Nmaber CRQL CRQL' MDL MDL PQL 

Soll 
PQL 

(us/L) (ua/K&) ·(IJI/K&) (ua/K&) (uc/L) (uc/L) 

Benzo(b)fluonnthene 205-99-2 10 330 2.4 172 24 1720 

Bemo(lc)fluonntbene 207-08-9 10 330 3.3 300 33 3000 

Bemo(a)pyrene S0-32-8 10 330 2.2 248 22 2480 

lndeno(l ,2,3-cd)pyrene 193-39-S 10 330 2.4 26S 24 26S0 

Dibenzo(a,h)anthracene 53-70-3 10 330 2.1 270 21 270 

Benzo(g.h,i)perylene 191-24-2 10 330 1.8 242 18 2420 

'Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may not 
always be achievable. 

2The Method Detection Limit study was perfonned on 2/4/93 & 3/S/93. 

>practical Quantitation Limits were arrived .at by MDL x 10 per CLP SOW OLM0l .8 

4Quantitation limits listed for soil are based on wet weight. The quantitation limits based on dry weight as required, will be higher . . 
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Allalyte 

a-BHC 

P-BHC 

c5-BHC 

-y-BHC 
(Lindane) 

Heptachlor 

Aldrin 

Heptachlor Epoxide 

Endosulfan I 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan II 

4,4'-DDD 

Endosulfan sulfate 

4,4'-DDT 

Methoxychlor 

Endrin Ketone 

a-Chlordane 

-y-Chlordane 

To:uphene 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

TABLE .OR~S-6 
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CLP (3/90) or Hazardous Substance List for Pesticides and PCBs 
with Contract Required Detection Limits (CRDL)1

, 

Method Detection Limits (MDL)1.z, and 
Practical Quantitation Limits (PQL)1.J 

CAS Water Soll Water Soll Water Soll 
Number CRDL CRDL• MDL MDL PQL PQL 

(ua/L) (as/Kc) (ua/L) (ua/K&> (ua/L) (ua/K&) 

319-84-6 0.05 1.7 0 .01 0.40 0 .1 4 

319-85-7 0 .05 1.7 0 .02 0.80 0.2 8 

319-86-8 0.05 1.7 0.02 1.1 0 .2 4 

58-89-9 o.os 1.7 0.02 0.40 0.2 4 

76-44-8 o.os 1.7 0.02 0.60 0.2 6 

309-00-2 0.05 1.7 0.01 0.80 0.1 8 

1024-57-3 o.os 1.7 0 .01 0.80 0 .1 8 

959-98-8 o.os 1.7 0.02 0 .60 0 .2 6 

60-75-1 0.10 3.3 0.02 1.2 0 .2 12 

72.55.9 0 .10 3.3 0.02 I.S 0.2 IS 

72-20-8 0 .10 3.3 0 .02 1.4 0 .2 14 

33213-65-9 0. 10 3.3 0.05 1.8 o.s 18 

72-54-8 0 .10 3.3 0.02 0.80 0 .2 8 

1031-07-8 0. 10 3.3 0.07 3.7 0 .7 37 

50-29-3 0.10 3.3 0.02 1.4 0.2 14 

7Z-43-5 0.50 17 0.02 1.4 0.2 14 

53494-70-S 0 .10 3.3 0.04 1.4 0 .4 14 

5103-71-9 0.05 1.7 0.02 1.3 0.2 13 

5103-74-2 o.os 1.7 0 .01 1.0 0.1 10 

8001 -35-2 s.o 170.0 0.80 54 8 S40 

12674-11-2 1.0 33 .0 0.12 32 1.2 320 

11104-28-2 2.0 67.0 0.29 36 2.9 360 

11141-16-5 1.0 33.0 0.28 12 2.8 120 

53469-21-9 1.0 33.0 0.31 31 3.1 310 

12672-29-6 1.0 33.0 0.52 27 S.2 270 
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Analyte 

Aroclor 1254 

Aroclor 1260 
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CLP (3/90) or Hllardous Substance List for Pesticides and PCBs 
with Contract Required Detection Limits (CRDL)1, 

Method Detection Limits (MDL)1.2, and 
Practical Quantitation Limits (PQL)1.J 

Continued 

CAS Water Soll Water Soil Water Soll 
Number CRDL CRDL' MDL MDL PQL PQL 

(uc/L) (ua/K&) (uc/L) (us/Ka) (uc/L) (uc/K&) 

11097-69·1 1.0 33 .0 0.17 25 1.7 250 

11096-82-5 1.0 33 .0 0 .15 26 u 260 

'Specific quantitation limits are highly matrix dependent. The quanti1ation limits listed herein are provided for guidance and may not 
always be achievable. 

2The Method Detection Limit srudy was performed on 2/15/93 - 3/8/93. 

3Practical Quantitalion Limits were arrived at by MDL x 10 per CLP SOW OLM0l.8. 

•Quantillltion limits lisled for soil are based on wet weight. The quantiiation limits based on dry weight as required , will be higher. 
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ITAS-OAK RIDGE LABORATORY 
Radiochemical Method Detection Limit Determinations 

The minimum detectable activity for radiochemical analyses is given by: 

where: MDA = 

MDA = 4.65 * Sb + 2.71/T 
E 

minimum detectable activity (dpm) 

Si, = the standard deviation in the count rate of a blank including 
all experimental variations as obtained by replicating the 
entire measurement of the appropriate blank, not just the Poisson 
component o~ the square root of the count. 

T = count time 

E = efficiency factor (cpm/dpm) 

2. 71 = Poisson factor 

Detector characteristics, count time, sample volume and matrix effects that influence chemical 
yield affect the minimum detectable concentration. Count durations and sample volumes can be 
optimized in order to meet client required detection limits. Matrix effects, including high levels 
of other radionuclides in the sample, may cause the sample detection limit for the target 
radionuclide to exceed the required limit. 
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PERFORMANCE EVALUATION STUDIES 
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TABLEOR-6-1 
IT AS-Oak Ridge Laboratory 

Performance Evaluation Studies 

PE Sample Program Description 

USEPA Water Supply Performance Evaluation 
Study- Environmental Monitoring Systems 

Laboratory- Cincinnati 

USEPA Water Pollution Performance Evaluation 
Study - Environmental Monitoring Systems 

Laboratory - Cincinnati 

USEPA Organic Quarterly Blind Performance 
Evaluation Samples - Environmental Monitoring 

Systems Laboratory - Las Vegas 

USEPA Inorganic Performance Evaluation Study 
- Environmental Monitoring Systems Laboratory 

- Las Vegas 

USEPA Environmental Radioactivity Laboratory . 
Intercomparison Studies Program -

Environmental Monitoring Systems Laboratory -
Las Vegas 

Department of Energy· Environmental 
Measurements Laboratory (DOE-EML) Office of 

Environmental Restoration and Waste 
Management,'Quality Assessment Program -

New York 

1 Target Compound List USEPA CLP 0LM0I.8 

2 Target Analyte List USEPA CLP ILM02.l 

Analysis Performed 

Metals, Nutrients, Demands, 
Classical chemistry, Purgeable 
Organics, Ex~le Organics, 
Pesticides, PCBs, Herbicides, in 
Water. 

Metals, Nutrients, Demands, 
Classical Chemistry, Purgeable 
organics, Extractable Organics, 
Pesticides, PCBs in Water. 

Purgeable and Extractable 
Organic Compounds in Water. 
TCL1 

Metals in Water and Soil. 
TAL2 

Gamma Emitters: 90Sr, 226Ra, 
221Ra, 231U, and H3 in water. 

Gamma Emitters: 90Sr, 239J>u, 
241Am, and U-Total in Air. 
Gamma Emitters: 90Sr, 239Pu, 
241Am and U-Total in Soil. 

Gamma Emitters: 90Sr, 239Pu, 
241Am and U-Total in vegetation. 

H3, 'lOS, 239J>u, 241Am, and U-
Total in Water. 
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Frequency or 
Participation 

Quanerly 

Bi-Annually 

Bi-Annually 

Quarterly 

Monthly 

Bi-Annually 
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PREVENTIVE MAINTENANCE SCHEDULES 
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As Needed 

TABLE OR-7-1 
ITAS-OAK RIDGE LABORATORY 

Maintenance Schedule 
Gas Cbromatography1 
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Semi-annually 

Replace front portion of coluuµi packing or break Perform ECD wipe test. 
off front portion of capillary columns. Replace 
column if this action fails to restore performance of 
the column or when column performance (t.g. pealc 
tailing, poor resolution, high backgrounds, etc.) 
indicates it is required. 

Change glass wool plug in injection port and/or Replace carbon filters at instrument effluent sites. 
replace injection port liner with cleaned liner when 
front portion of column packing is changed or front 
portion of capillary column is removed. 

Replace septum (usually approximately every 100 
injections). 

Perform gas purity check (if high baseline indicates 
that impure carrier gas may be in use) . 

Replace or repair flow controller if constant gas 
flow cannot be maintained. 

Change fuse when performance indicates fuse has 
blown. 

Reactivate external carrier gas dryers when blue 
indicator changes to pink. 

Clean detectors when baseline indicates 
contamination or when response is low. 

Reactivate flow controller filter dryers when 
presence of moisture is suspected. 

Tekmar purge and trap devices: replace traps and 
columns when poor response or disappearance of 
reactive or poorly trapped compounds. 

1Refer to manufacturer's instructions for each instrument to perform maintenance operations. 
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As Needed 

Remove, 
disassemble, clean 
source and rods 

Replace filaments 

Change guard 
column 

Change column 

Change injection 
septa when opened 

Replace multiplier 

Change carrier gas 
dryer tube 

TABLE OR-7-2 
IT AS-OAK RIDGE LABORATORY 

Maintenance Schedule 
Gas Chromatography/Mass Spectrometry (GC/MS) 

ITAS Operation-Specific QAMP 
Oak Ridge Laboratory Appendix 
Date Initiated: September 1, 1993 
Revision No.: 0 
Date Revised : NIA 
Page 73 of 84 

Daily Bi-Weekly Quarterly Bi-Annualy 

Change/clean/silanizc Check fluid levels in Clean or change Change vacuum 
injector port liner Cool flow chillers all air filters pump oil 

and add glycol-water 
mix as needed 

Check and change gas 
supply cylinder when 
tank pressure S 500 
psi main gauge 

Change gas flows in 
each GC 
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Instrument 

Mass Spectrometer 

Neslab Chiller 

TABLE OR-7•3 
ITAS-OAK RIDGE LABORATORY 

Maintenance Schedule 
Mass Spectrometers1 

As Needed Monthly 

Check level of oil in Not Applicable 
mechanical pumps and 
diffusion pump if 
vacuum is insufficient. 
Add oil if needed 
between service contract 
maintenance. 

Electron multiplier: 
replace when the tuning 
voltage approaches the 
maximum and/or when 
sensitivity falls below 
required levels. 

Clean Source, including 
all ceramics and lenses -
the source cleaning is 
indicated by a variety of 
symptoms including 
inability of the analyst to 
tune the instrument to 
specifications, poor 
response, and high 
background 
contamination. 

Check coolant level. Vacuum outside chiller 
Add coolant as required to prevent dust from 
to maintain cooling. clogging filters 
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Annually 

Not Applicable 

Clean on-line filter in 
Neslab 

1Refer to manufacturer's instructions for each instru~ent to perform maintenance operations 
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Daily 

Clean Optical Windows 

Irispect contact cylinders. Replace if 
contact surface is pitted or 
excessively worn. 

Clean contact cylinders 

Check tubes and platfonn, replace if 
corroded, flaking, or if low 
absorbance results 

Check autosampler alignment 

Check fluid levels in rinsate bottles 
and refill if needed 

Check and change gas supply 
cylinder when tank pressure ~ 100 
psi main gauge 

TABLE OR-7-4 
ITAS-OAK RIDGE LABORATORY 

Maintenance Schedule 
Graphite Furnace Atomic Absorption1 

Monthly 

Check coolant level in cooling unit. 
Add coolant if error message appears 

' 
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Semi-annually 

Visual inspection 

Check power connections 

Sensitivity check 

General cleaning 

Check optics 

Inspect graphite rings and graphite 
tube 

Check power supply 

Check temperature calibration of 
HGA 

Check absorbance screens - calibrate 
if needed 

Check Zeeman phasing 

Check gas flows 

1Refer to manufacturer's instructions for each instrument to perform maintenance operations 



As Needed 

Change column, 
check flow valve, 
washers and 
tubing if changes 
in chromatography 
are observed 

Change fuses 
when power 
problems occur 

Change column 
when peak shape 
and resolution 
deteriorate or 
when retention 
time shortening 
indicates that 
exchange sites 
have become 
deactivated. 

Degas pump head 
when flow is 
erratic 

Daily 

TABLE OR-7~5 
ITAS-OAK RIDGE LABORATORY 

Maintenance Schedule 
Ion Chromatography1 

Weekly Monthly 
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• 

Semi-annually 

Check plumbing Check pump heads Clean conductivity Replace gradient 
for leaks cell pump piston seal 

Check UVNIS Check filter (inlet) Check conductivity Clean high 
detector for leaks cell for calibration pressure valve 

Check all air and 
liquid lines for 
discoloration and 
crimping, if 
indicated. 

1Refer to manufacturer's instructions for each instrument to perform maintenance operations. 
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As Needed 

Check and clean 
nebulizcr, mixing 
chamber and 
torch 

Check tuning and 
RF generator (by 
service engineer) 

Check torch 
alignment 

Check work coil 
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TABLE OR-7-6 
ITAS-OAK RIDGE LABORATORY 

Maintenance Schedule 
ICP1 

Daily Weekly Monthly Semi-annually 

Check the pump Check torch Clean intelligence Change vacuum 
winding, replace if assembly and · controller filters pump oil 
needed clean if needed 

Check gas flows and Check peristaltic Clean optical path 
change gas supply pump assembly windows· 
cylinder when tank and tubing and 
pressure s 100 psi replace as needed 
main gauge 

Check coolant flow Clean RF 
generator filters 

Check drain reservoir Check the pump 
and empty when near capillary tubing 
full and auto sampler 

tubing, clean or 
replace if needed. 

1Refer to manufacturer's instructions for each instrument to perform maintenance operations. 
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As Needed 

Repair of all 
TOC electronics 
and optical 
assemblies 

Replace 
combustion tube 
catalyst 

Replace 
combustion tube 

Replace UV lamp 

Change Sn and 
Cu. 

Replace tubing 

TABLE OR-7-7 
ITAS-OAK RIDGE LABORATORY 

Maintenance Schedule 
Total Organic Carbon Analyzer 

Daily Weekly 

Check oxygen Check liquid-flow-
supply rate-pump-tubing 

conditions 

Check persulfate Check for moisture 
supply in LiOH tube. 

Check acid supply Check injection pon 
septum. 

Check printer paper. 

Check Sn and Cu 
scrubber 

Add a few drops of 
H3PO, to GLS. 

Check carrier gas 
flow rate ( = 200 
cc/min). 
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Bi-monthly 

Change pump 
tubing 

1Refer to manufacturer's instructions for each instrument to perform maintenance 
operations. 
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As Needed 

Change quartz 
wool in exit 
tube. 

TABLE O~-7-8 
ITAS-OAK RIDGE LABORATORY 

Maintenance Schedule 
Total Organic Halide Analyzer 

Dally Weekly Monthly 

Check exit tube Measure Check o-
and quartz wool. gas flow. rings, 

replace if 
worn. 

Check for gas 
bubbles in titration 
sidearm. 

Check inlet area 
for GAC spills 

Check electrolyte 
level, add if needed 

Clean quartz boat. 

Perform cell 
performance check. 
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Annualy 

Perform 
electronic test. 

. 

1Refer to manufacturer's instructions for each instrument to perform maintenance 
operations. 
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Instrument 

Gas Flow 
Proponional 
Counters 

Germanium 
Gamma Detector 

Alpha 
Spectrometers 

Liquid Scintillation 
Counter 

TABLE OR-7-9 
ITAS-OAK RIDGE LABORATORY 

Maintenance Schedule 
Radiological Analysis Equipment1 

As Needed Weekly Monthly 

As carrier gas is Not Applicable Not Applicable 
consumed, change 
P-10 

Not Applicable Fill liquid nitrogen Not Applicable 
Dewars . 

Not Applicable Not Applicable Check vacuum 
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Annually 

Not Applicable 

Not Applicable 

Change vacuum 
pump oil level, fill pump oil. 
if necessary. 

Not Applicable Not Applicable Normalize PM Not Applicable 
tubes 

1Refer to manufacturer' s instructions for each instrument to perform maintenance operations 
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Detector 

Germanium 
Gamma Detectors 

Gas Flow Proponional 
. Counters 

Alpha Spectrometers 

Liquid Scintillation 
Counters 

TABLE QR-8-1 
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ITAS-OAK RIDGE LABORATORY 
Summary of Radiological Instrument Calibrations 

Minimum 
Type Frequency Criteria 

Initial Annually Efficiency spike total error within 5 % 
Calibration of NIST established value for source 

Check Source Daily Within 3 standard deviations established 
from control chart 

Background Daily 10 minute counts 
± 3 Standard Deviations established 

from control chart 

Initial Annually Efficiencies detennined by counting 
Calibration standard · 

at operating (plateau) voltage 

Self-Absorption Every 3 years Determination of dependence of counting 
Curves efficiency as a function of source weight 

over a range of weights representative of 
the analyses 

Self-Absorption Annually Check curve at 3 points. 
Curve Check Error of checks overlap error of curve. 

Check Source Daily ±3 Standard Deviations established 
from Control Chart 

Background Daily ±3 Standard Deviations established 
from Control Chart 

Initial Quarterly Detennine efficiency at 234U peak at 
Calibration minimum of 2000 counts 

Pulser Check Daily Peak Centroid within ± 30 KeV 

Energy Quarterly Peak Resolution at FWHM (Full Width at 
Calibration Half Maximum Height) S 21 KeV 

Background Weekly 1000 minute count 
< 100 counts over entire spectrum 

< 10 counts in any region 

Self Daily Pass or Fail against Instrument Internal 
Normalization System Check 

Count Daily ± 3 Standard Deviations established 
Reproducibility from control charts 

Check 

Background Daily ± 3 Standard Deviations established 
from control charts 

Quench Curve Weekly ± 3 Standard Deviations established 
Check from control charts 
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Detector 

Kinetic Phosphorescent 
Analyzer 

TABLE OR-8-2 
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IT AS-OAK RIDGE LABORATORY 
Kinetic Phosphorescent Analyzer Calibrations 

Minimum 
Type Frequency Criteria 

Initial Daily 4 low and 4 high standards; r2 2! 0.96; 
Calibration lifetime between 100-340 µ.s 

Calibration Daily 1 low and 1 high; must be within 2a error 
Check 

Background Daily r2 2! 0.96; lifetime between 100-340 µ.s 
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Instrument Type 

Gas Chromatograph/Mass 
Spectrometer 

RTE Data System and 
Library (Wiley/NBS) 9-

track magnetic tape 
Autosampler 

Purge and Trap 
ALS/Heated Purge 

Gas Chromatograph 
Capillary/Packed Column 

Autoinjector, 
Autosampler 

Inductively-Coupled 
Argon Plasma Vacuum 

Spectrometer 

Atomic Absorption 
Spectrometer, Graphite 

Fumac~ 

Atomic Absorption 
Spectrometer, Graphite 

Furnace/Flame 

Atomic Absorption 
Spectrometer, Cold 

Vapor Assembly 

Total Organic Carbon 
Analyzer 

Total Organic Halogen 
Analyzer 

Ion Chromatograph 
HPLC Module 

High-Pressure Liquid 
Chromatograph 

UV Spectrophotometer 

Gd Permeation 
Chromatograph with UV 

Detector (GPC) 

TABLE SL-2-1 
ITAS-ST. LOUIS LABORATORY 

Instrument List 
April, 1993 

Manufacturer (Number) Model 

Hewlett Packard (2) 5988A 

Hewlett Packard (6) 5970 

Tekmar (5) LSC2000 

Hewlett Packard (7) 5890 

Hewlett Pack-ard (l) 5880 

Thermo Jarrell Ash (l) 1100 

Thermo Jarrell Ash (1) 9000 

Perkin El~r (2) 51002-PC 

Perkin Elmer ( 1) 51002-PC 

Thermo Jarrell Ash (l) 12E 

Dohrmann-Xertex (1) DC180 

Dohrmann-Xertex (1) DX20A 

Dionex (1) 4020i 

Perkin Elmer (2) 410 

SSI (l) 220B 

Milton Roy (1) 601 

ABC Laboratories ( I) 1002A 
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Autosampler Age 
(Yrs.) 

5-7 

7 

2-7 

HP7673A 4 

HP7673A 7 

7 

l 

I 

.J 

7 

7 

7 

Dionex 7 

PE ISS-100 7 

SGE LS3200 4 

7 

6 

-
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Instrument Type 

IR Spectrophotometer, 
Ratio Recording 

Remote Microwave 
Digestion System 

Gas Proportional 
Counter, Low 

Background, 16 Detectors 

Gamma Spectrometer, 
Intrinsic Germanium 

Detectors 

Kinetic Phosphorescence 
Analy.zer (KPA) 

Scintillation Detector 

Liquid Scintillation 
Detector 

Alpha Spectrometer 
Counting System 

TABLE Slr2-1 • ITAS-ST. LOUIS LABORATORY 
Instrument List 

April, 1993 

Manufacturer (Number) Model 

Perkin Elmer (1) 1420 

Floyd (1) RMS 150 

T ennelec ( I) LB4000 

Princeton ( I) Multi-component 
Ortec (1) system 

Canberra ( 1 ) 
T ennelec (1) 

Chemchek (1) Multi-component 
system 

Randam (4) SC-5 

Packard (1) 2200CA 

EG&G Ortec (16) Multi-component 
Canberra ( 4) system 
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SOP NO. 

0001 

1001 

1002 

1003 

2001 

2003 

3001 

3003 

3004 

3005 

3006 

3007 

3008 

4001 

4002 

4003 

4004 

4005 

4006 

4007 

4008 

4009 

401 I 

4012 

4013 

4014 

4015 

TABLE SL-3-1 
ITAS-ST. LOUIS LABORATORY 

Standard Operating Procedure (SOP) List 

SOP TITLE 

Standards Preparation 

Thermometer Calibration 

Automatic Pipetter Calibration 

Balance Calibration and the Use of Class S Weights 

Sample Receipt and Chain of Custody 

Release of Samples for Analysis Prior to Complete Login 

Cyanide Distillation 
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St. Louis Laboratory Appendix 
Date Initiated : September 1. 1993 
Revision No .: 0 
Date Revised : NIA 
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Acid Digestion of Waters for Total Recoverable or Dissolved Metals for Analysis by 
FLAA or ICAP 

Acid Digestion of Aqueous Samples and Extracts for Total Metals for Analysis by FLAA-
or ICAP 

Acid Digestion of Aqueous Samples and Extracts for Total Metals for Analysis by 
Grdphite Furnace 

Acid Digestion of Sediments, Sludges and Soils -

Acid Digestion of Metals Samples (CLP Protocol) ~ 

Distillation of Phenols 

Total Coliform 

Fecal Coliform 

Turbidity 

Cyanide Analysis of the Technicon TRAACS 800 Autoanalyzer 

Percent Solids Determination 

Extraction and Analysis of Chlorinated Herbicides 

The Analysis of 2,3, 7,8-Tetrachlorinated Dibenzo-p-Dioxin 

Hardness 

Chemical Oxygen Demand (COD) 

The Analysis of Polychlorinated Dibenzo-p-Dioxins and Polychlorinated Dibenzofurans 

Total Dissolved Solids Dried at I 80"C (Filterable Residue) 

Total Solids Dried at l03-105°C (Non-Filterable Residue) 

Total Suspended Solids _Dried at 103-105°C (Non-Filterable Residue) 

Oil and Grease (Partition-Gravimetric Method) 

.· ·--.... 
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SOP NO. 

4018 

4019 

4020 

4024 

4025 

4026 

4027 

4028 

4029 

4030 

4031 

4032 

4033 

4034 

4035 

4037 

4039 

4040 

4041 

4043 

4045 

4046 

4047 

4048 

4049 

4050 

4051 

TABLE SL-3-1 
ITAS-ST. LOUIS LABORATORY 

Standard Operating Procedure (SOP) List 

SOP TITLE 

Total Organic Halides (TOX) 

Analysis of pH in Water 

Analysis of Sulfide in Water 

Phosphorus, All Forms 

Analysis of Ammonia as Nitrogen 

Biochemical Oxygen Demand (BOD) 

Total Organic Carbon 

Phenolics, Total Recoverable 

Acidity of Water and Waste Water 

Alkalinity of Water and Waste Water 

Total Kjeldahl Nitrogen in Water and Waste Water 

The Analysis of Tetrachlorinated Dibenzo-P-Dioxins 

Analysis of pH in Soil 

Total Petroleum Hydrocarbons (TPH) by IR 
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Nitrate/Nitrite Analysis by TRAACS 800 (Hydrazine Reduction) 

Conductivity in Water 

Flash Point by Pensky-Martins Closed Cup Tester 

Oil & Grease Recovery from Solids by Soxhlet Extraction 

Analysis of Anions by Ion Chromatography (Method 300.0) 

The Analysis of Volatile Organics by Gas Chromatography/Mass Spectroscopy, USEPA 
CLP, 2/88, Scope of Work 

Extraction and Analysis of Chlorinated Herbicides by EPA Method 615 

Headspace Analysis of Volatile Organics; Screening Method for Estimation of 
Concentration 

GC Analysis of Organochlorine Pesticides and PCBs by SW-846 Method 8080 

Extraction of Organophosphorus Pesticides 

GC Analysis of Organophosphorus Pesticides by SW-846 Method 8141 

The Analysis of Volatile Organics by Gas Chromatography/Mass Spectroscopy. USEPA 
CLP, 3/90, Seo~ of Work 

CLP GF AA Analysis 
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SOP NO. 

4052 

4053 

4055 

4056 

4059 

4060 

5001 

5002 

5003 

6001 

7001 

7002 

7004 

7005 

7006 

7007 

7008 

7009 

7010 

7011 

7012 

8001 

8002 

9001 

10001 

10002 

10003 

10004 

... i 

TABLE SL-3-1 
ITAS-ST. LOUIS LABORATORY 

Standard Operating Procedure (SOP) List 

SOP TITLE 

CLP ICP Analysis 

IT AS Op~ra1ion-Specifi.: QAMP 
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Date Init ialed : September I. 1993 
Revision No .: 0 

Date Revised : NI A 
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Extraction and Analysis of Semivolatile Organics by CLP 3/90 

Extractable Total Petroleum Hydrocarbons (TPH) by GC 

HPLC Analysis of Polynuclear Aromatic Hydrocarbons 

Analysis of Volatile Organics by Gas Chromatography/Mass Spectrometry, USEPA CLP, 
2/88, Scope of Work 

Extraction of PCB 's in Oil Samples 

Data Reports 

Data Packaging 

General Procedure for the Creation of Electronic Data Files 

Data Review and Verification 

Material Procurement and Control 

PersoMel Training and Evaluation 

Software Development 

Evaluation of Analytical Accuracy & Precision through the use of Quality Control Charts 

Quality Assurance Summary 

IDL/MDL Determination 

QC Sample Tracking 

Quality and Operation Records Maintenance 

Autolab Sample Loading Verification 

Laboratory Logbook Control and Maintenance 

Internal Surveillances 

Off-Site Storage of Documentation 

Project Records and Document Control 

Preventive Maintenance 

Glassware Preparation for Organic and Dioxin Analyses 

Glassware Preparation for Inorganic and Trace Metal Analyses 

Temperature Monitoring 

Nonconformance and Corrective Action 

. 

. 
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SOP NO. 

10005 

10006 

10007 

10008 

-10009 

10010 

12060 

12313 

12317 

12323 

12340 

12350 

12352 

12353 

12380 

12390 

12400 

12410 

12420 

12430 

12440 

12450 

12452 

12460 

12501 

12502 

12503 

12504 

TABLE SL-3-1 
ITAS-ST. LOUIS LABORATORY 

Standard Operating Procedure (SOP) List 

SOP TITLE 

Preparation of PUF Plugs Prior to Air Sample Collection 

_ Water Monitoring 
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Glassware Preparation for Radiochemistry and Radiological Screening Analyses 

Laboratory Security Systems 

Standard Operating Procedure Developm~nt and Control 

Preparation of Stainless Steel Planchet for Radiochemistry Analyses 

Monitoring Air Flow Rates 

Maintenance of Radiation Protection Records 

The ALARA Program 

Radiation Safety Training 

Dosimeter. Program for PersoMel and Area Monitoring 

Area Surveys and Radiation Monitoring 

Personnel Monitoring for Radioactive Contamination 

Radiation Work Pennits 

Packaging and Storage of Radioactive Waste 

Emergencies Involving Radioactive Waste 

PersoMel Decontamination 

Equipment and Area Decontamination 

Accountability of Licensed Radioactive Material 

Requisition of Licensed Materials 

Calibration and Maintenance of Radiation Survey Instruments 

Surveying Radioactive Material Shipments 

Receiving Packages with Greater than Type A Quantities of Radioactive Material 

Packaging and Transportation of Radioactive Materials 

Hazardous Waste Management Program 

Collection & Accumulation of Hazardous Waste 

Disposal of Samples After Analysis 

Hazardous Waste Sampling & Disposal 
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SOP NO. 

12505 

12506 

12507 

12508 

12509 

12550 

127-10 

12801 

12820 

12830 

12840 

12850 

12950 

13001 

13002 

13003 

13004 

13005 

13006 

13007 

13010 

13012 

13013 

13014 

13015 

13016 

13017 

13018 

TABLE SL-3-1 
ITAS-ST. LOUIS LABORATORY 

Standard Operating Procedure (SOP) List 

SOP TITLE 

Guidelines for Disposal to Sewer 

Hazardous Waste Manifesting 

Safety Inspection of Storage Room 

Reporting to Regulatory Agencies 

Haz.ardous Waste Spill Response 

Treatability Studies for Waste Solidification 

Return of Samples to Client 

Contingency Plan 

Building Evacuation 

Fire Response 

Severe Weather/Power Failure Response 

Earthquake Response 

Lock Out/Tag Out of Hazardous Energy Sources 

Actinium 228 in Soil , Water and Other Media 

Gross Alpha/Beta 

Total Alpha Emitting Isotopes of Radium 

Preparation of Strontium 89 and 90 

Tritium in Water or other Fluids 

IT AS Operation-Specific QAMP 
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Preparation of Soil , Sludge and Filter Paper Samples for Radiochemical Analysis 

Sequential Determination of Isotopic Plutonium, Thorium and Uranium 

Radium 228 in Water 

Evaluation of the Sample Transmission Factor 

Operation and Calibration of the Alpha Spectrometer 

Calibration of Princeton Gamma Tech Intrinsic Germanium Gamma Spectrometer 

Screening Samples for the Presence · of Radioactive Material 

Classifying Radioactive Samples 

Daily Calibration Verification and Maintenance of the Germanium Spectroscopy System 

Operation of the Germanium Spectroscopy System 



i·~.· 
' co 
' '-.-,0-
l" (=✓-

.; 
I .:--....J ,. en 
;N 
r :-,...""") 

..... 
'"""r--

i5 ..... 

SOP NO. 

13019 

13020 

13021 

13022 

13023 

13026 

13027 

13028 

13029 

13030 

13031 

13032 

13033 

TABLE SL-3-1 
ITAS-ST. LOUIS LABORATORY 

Standard Operating Procedure (SOP) List 

SOP TITLE 
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Calibration of the Low Background Gas Flow Proportional Counting System 

Daily Calibration Verification and Maintenance of the Low Background Gas Flow 
Proportional Counting System 

Operation of the Low Background Gas Flow Proportional Counting System 

Analysis of Total Uranium by Laser Induced Phosphorimetry 

Operation and Calibration of a Liquid Scintillation Counter 

Radiochemical Determination of Tritium in Soil. Vegetation an<l Other Biological Samples 
• Azeotropic Method 

Gross Alpha Radiation in Water Using Coprecipitation 

Preparation and Dissolution of Sediment and Soil by Microwave Digestion 

Drying and Grinding of Soil and Solid Samples 

Preparation of Samples for Gamma Spectroscopy 

Preparation of Vegetation and Tissue Samples 

Radium 226 and Radon 222 by Radon Emanation 

Determination of Plutonium and/or Americium in Small Soil and Fresh Water Sediment 
Samples 
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ANALYTICAL METHODS 
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Analytical 
Parameten 

Acidity 

Alkalinity 

Ammonia 

Matrix 

Water 

Liquid 

TCLP 
Leachate 

Domestic 
Waste , 

Industrial 
Waste, 
Sludge . 
Solid, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic 
Wast,: , 

Industrial 
Waste. 
Sludee. 
Solid. 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic 
Walle , 

lnduatrial 
Waste, 
Sludge, 
Solid, 

Sediment 

Soil 

TABLE SL-4-1 
ITAS-ST. LOUIS LABORATORY 

Wet Chemistry Methods 

ITAS Opua1ion-Specifi.: QAMP 
S1. Louis Laboralory Appendix , 
Dale lniliated : s.,ptemh~r I . 1993 

R"vision No .: 0 
Date Revised : NI A 
Page 19 of 101 

Methom 

NPDES RCRA (SW846) CLP Other 

Melhod 305. I NOi Applicable N01 Applicable Not Applicable 

NOi Applicable NOi Applicable Not Applicable N01 Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable NOi Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 310.1 NOi Applicable Not Applicable Not Applicable -
Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applii:able NOi Applicable Not Applicable Not Applicable 

... 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicabl,: Not Applicable Not Applica_hle 

Melhod 350.1 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable NOi Applicable Not Applicable 

Not Applicable Not Applicable NOi Applicable Not Applicable 

,.,.n • 
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Aaalytical 
Parameten 

Bromide 

Calion Exchange 
Capacity 

Chloride 

Matrix 

Water 

Liquid 

TCLP 
Lacha1e 

Domestic 
Waste . 

Industrial 
Waste . 
Sludge . 
Solid. 

Sedimenl 

Soil 

Wa1er 

Liquid 

TCLP 
Lcach1te 

Domestic 
Wash: . 

Industrial 
Waste. 
Sludge. 
Solid. 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic 
Wast.: . 

Industrial 
Waste . 
Sludie, 
Solid. 

Sediment 

Soil 

TABLE SL-4-1 
ITAS-ST. LOUIS LABORATORY 

Wet Chemistry Methods 

IT AS Opara1i0n-Spe,i li, QM1P 
SI. Louis Labo ralory Appendix 
Dalo lni1ia1od : Soplember I . 1993 

Revisio n No .: 0 
Date Revised : Ni A 
Pago 20 of IOI 

Methods 

NPDES RCRA (SW846) CLP Other 

Method 300.0 Not Applicable Nol Applicable Nol Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Nol Applicable Nol Applicable Not Applicable Nol Applicabl.: 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Nol Applicable Nol Applicable 

Nol Applicable Not Applicable Nol Applicab le Not Applicable 

Not Applicable Not Applicable Not .Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 9081 Not Applicable Not Applicable 

Method 300.01 Nol Applicable Not Applicable Not Applicable 

Method 325 _3: 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applieabl.: Not Applicabl,: 

Not Applicable Not Applicable Not Appli.:able Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 
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Allalytjcal 
Parameters 

Conductivity 

Cyanid.: 
(Amenable) 

Cyanide 
(Fre.:) 

Matrix 

Water 

Liquid 

TCLP 
Leachate 

Domc11ic 
Waste. 

Industrial 
Waste , 
Sludge. 
Solid . 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic 
Wast.: , 

Industrial 
Wast.:. 
Sludae . 
Solid. 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic 
Waste, 

lndustria~ 
Wast<, 
Siuda.: , 
Solid, 

Sediment 

Soil 

TABLE SL-4-1 
ITAS-ST. LOUIS LABORATORY 

Wet Chemistry Methods 

IT AS Oporation-Spo,ifi.: QA.MP 
St. Louis Laboratory App<ndix 
Date lnitia1od: Soptember I. 1993 
Revision No .: 0 
Date Revised: NIA 
Pag<21of10I 

Methods 

1''PDES RCRA (SW846) CLP Other 

Melhod 120.1 Not Applicable Not Appli,able Not Arplicabl• 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicabl.: Not Appli.:abl< Not Applicable 

Method 335 . 1 Melhod 9010 Not Applicable Not Appli.;able 

Not Applic11ble Not Applicable Not Applicable Not Applicable 

Not Applicable Method 9010 Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable S11ndard Methods 
412 H 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicabl.: 

Not Applicable Not Applicable Not Applicabl.: S11ndard Methods 
412 H 

· ...:,... 
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Aaalytical 
Parameters 

Cyanide 

Dissolved 
Organic Carbon 

(DOC) 

Flashpoint 

Matrix 

Water 

Liquid 

TCLP 
Leachate 

Domestic 
Was1e, 

Industrial 
Waste , 
Sludg.:. 
Solid. 

Sediment 

Soil 

Water 

Liquid 

TCLP 
L<lachate 

Domes1ic 
Wast.: . 

lnduSlrial 
Waste. 

Sludg.:. 
Solid. 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic 
Waste, 

Industrial 
Waste, 
Sludge. 
Solid. 

Sediment 

Soil 

TABLE SL-4-1 
ITAS-ST. LOUIS LABORATORY 

Wet Chemistry Methom 

IT AS Op.::ration-Sp.::citi..: QAM P 
St. Louis Laborato ry App,::ndi x 
Oat~ lnit iat,::d : S.::ptemher I. 1993 
Revision No .: 0 • 
Date R.::vis.::d : NI A 
Page 22 of 101 

Metboo 

~PDES RCRA (SW846) CLP Other 

Method 335 .2: Method 9010 Method is CLP Not Applicable 

Not Applicabl.: Not Applicable Not Applicabl.: Not Applicable 

Not Applicabl.: Method 1311 to Not Applicable Not Applicable 
obtain leachate 

M.:thod 9010 for 
Leachate 

Not Applicabl,:: Not Applicabl.:: Not Appli,abl.:: Not Applicabk 

Not Applicabl.: Method 9010 M.:thod is CLP Not Applicabl.:: 

Method 415.1 1 Not Applicable Not Applicable Not Appli_cable 

Not Applicable Not Applicable Not Applicabl.: Not Applicabl,:: 

Not Applicable Not Applicable Not Appli..:able Not Applicable 

Not Applicabl.: Not Applicahle Not Applicahl,:: Not Appli..:abl.:: 

Not Applicabl.: Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 1010 Not Applicable Not Applicable 

Not Applicable Not Applicabl.: Not Applicable Not Applicable 

Not Applicable Not Applicabl.: Not Appli..:able Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 



Aoalytical 
Parameten Matrix 

Fluoride Water 

Liquid 

TCLP 
L.:achate 

Domestic 
Wast.: . 

Industrial 
Was1,:. 
Sludge, 
Solid. 

Sediment 

Soil 

Hardness Wate r 

Liquid 

TCLP 
Leachate 

Domestic 
Was1e , 

lndus1rial 
Waste, 
Sludge. 
Solid. 

Sediment 

Soil 

Nitril.: Water 
(NO:) 

Liquid 

TCLP 
Leacha1e 

Domestic 
Waste . 

Industrial 
Waste, 

Sludge. 
Solid. 

Sediment 

Soil 

TABLE SL-4-1 
ITAS-ST. LOUIS LABORATORY 

Wet Chemistry Metho~ 

IT AS Opera1ion-Spo,ifi, QAMP 
Sl . Louis l..aboralory Appendix 
Dale lnilialod: Seplemb"r I. 1993 
Revision No .: 0 
Dale Revised : Ni A 
Page 23 of 101 

Methods 

NPDES RCRA (SW846) CLP Other 

Method 300.0' Not Applicable Not Applicable Not Applicable 

Method 340.2: 

Not Applicable Not Applicable Not Applicable Not Applicable 

Nol Applicable Not Applicable Nol Applicable Not Applicable 

Not Applicable Not Applicable Not Appli,able Not Applicable 

Not Applicable Nol Applicable Not Applicabl.: Not Applicable 

Method 130.2 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Nol Applicable Not Applicable Not Applicable Nol Applicable 

Nol Applicable Nol Applicable Nol Applicable Nol Applicable 

Method 300.0' Nol Applicable Nol Applicable Nol Applicable 
(non-preserved) 

Method 353 .1: 
(preserved) 

Nol Applicable Not Applicable Not Applicable Not Applicable 

Nol Applicable Not Applicable Nol Applicable Not Applicable 

Not Applicable Not Applicable Nol Applicable Not Applicable 

Nol Applicable Not Applicable Not Appli.:able Not Applicable 
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Analytical 
Parameten 

Nit111t.: 
(NO,) 

Nitrate plus Nitrit~ 

Oil and Grease 

Matrix 

Water 

Liquid 

TCLP 
Leachate 

Domestic 
Waste . 

Industrial 
Waste . 
Sludae. 
Solid , 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic 

Waste . 
lnduatrial 
Waste, 
Sludge , 
Solid. 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Dome11ic 

Waste . 
lndu11rial 

Wash: . 

Sludge . 
Solid , 

Sediment 

Soil 

TABLE SL-4-1 
ITAS-ST. LOUIS LABORATORY 

Wet Chemistry Metho~ 

IT AS Operat ion-Specific QAMP 

SI. Louis La boratory Appe ndi x 
Dale Ini1ia1ed : September I . 1993 
Revi sion No .: 0 
Dale Re vised : NIA 
Page 2~ of IOI 

Metbods 

NPDES RCRA (SW846) CLP Other 

Method 300.0 ' Not Applicable Not Appl icable Not Applicable 
(non-pr.=acrved) 

Method 353 .11 

(preserved) 

Not Applicable Not Applicable Not Applicab le Not Applicable 

Nol Appli.: ab le Not Applicable Nol Appli,abl< Not Appli.:abl< 

Not Applicable Not Applicable Not Appl i.:able Not Applicable 

Not Applicable Not Applicable Not Applicable Not App licable 

Method 353 .1' Not Applicable Not Applicable Not App licable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Nol Applicable 

Not Applicable Not Applicable Not Appl icable Not Appl icable 

Not Applicable Not Applicable Not Applicable Not Applicab le 

Method 413 .1 Method 9070 Not Applicable Not Applicab le 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 9071 Not Appl icable Not Applicab le 

Not Applicable . Method 9071 Not Applicab le Nol Applicable 
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Analytical 
Patrameten 

Onho-
phosphate 

pH 

Phenol 

Matrix 

Water 

Liquid 

TCLP 
Leachate 

Domestic 
Waste . 

Industrial 
Waste . 
Sludge . 
Solid . 

Sediment 

Soil 

Water 

Liquid 

TCLP 
L:achate 

Domestic 
Waste . 

lndu&trial 
Waste . 
Sludge . 
Solid . 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic 
Waste, 

Industrial 
Waste, 
Sludge. 
Solid . 

Sediment 

Soil 

TABLE SL-4-1 
ITAS-ST. LOUIS LABORATORY 

Wet Chemistry Methods 

IT AS Opuat ion-Spcci fic QAMP 
St. Louis Laboratory Appendix 
Dato lnitiatl!d : Soptember I. 1993 
Ro vision No .: 0 
Date Revis.:d : NI A 

Page ::?5 of IOI 

Methods 

SPDES RCRA (SW846) CLP Other 

Method 300.0' Not Applicable Not Applicabl" Not Applicable 

Method 365 . I ' 

Not Applicable Not Applicable Not Applicar- Not Applicable 

Not Applicable Not Applicah . . Not Applicah . Not Applicable 

Not Applicabl" Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 150.1 . Method 9040 Method CLP Not Applicable 

Not Applicable Method 9040 Not App licable Not Applicable 

Not Applicable Method 9040 Not Applicable Not Applicable 

Not Applicabl" Method 9045 Not Appli.:able Not Applicabl" 

Not Applicable Method 9045 Not Applicable Not Appl icable 

Method 420.2' Method 9066' Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicahlc Not Applicahle 

-
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Aaalytical 
Parameten 

Phosphate 
(Toi.II) 

Phosphorus 
(Toi.II) 

Rea.:tivity 

Matrix 

Water 

Liquid 

TCLP 
L.:achate 

Domestic 
Wast.: , 

Industrial 
Waste. 
Sludg.:. 
Solid, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
L.:achat.: 

Dom.:stic 
Waste . 

Industrial 
Waste, 
Sludg,:. 
Solid. 

Sediment 

Soil 

Wat,:r 

Liquid 

TCLP 
Leachate 

Domestic 
Waste, 

lnd111trial 
Waste. 
Sludge, 
Solid, 

Sediment 

Soil 

TABLE SL-4-1 
ITAS-ST. LOUIS LABORATORY 

Wet Chemistry Methods 

IT AS Op~ration-Sp~.:ilic QAMP 
St. Louis Laboratory App~ndi ., 
Date Initiated : Septemher I . 1993 
Revision No .: 0 
Date Revised : Ni A 
Page 26 oi 10 1 

Methods 

NPDES RCRA(SW846) CLP Other 

Method 365.12 Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicabl,: Not Applicabl.: 

Not Applicable Not Applicable Not Appli,abl.: Not Applicable 

Not Applicable Not Applicable Not Appli,able Not. Appli,ah l~ 

Not Applicable Not Applicabl.: Not Applicabl.: Not Applicabl.: 

Method 36S. 1: Not Applicabl,: Not Applicabl.: Not Applicabl~ 

Not Applicabl,: Not Applicabl,: Not Applicabl.: Not Applicabl,: 

Not Applicabl,: Not Applicable Not Applicabl,: Not Applicabl~ 

Not Applicable Not Applicabl.: Not Applicabl,: Not Applicable 

Not Applicable Not Applicabl,: Not Appli,abl~ Not Appli,abk 

Not Applicable Not Applicable Not Appli.:able Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicabl~ Not Applicable 

Not Applicable Section 7.3 Not Applicable Not Applicable 

Only Applicable to 
!2lli! waste 

NA Not Applicable Not Appli,able Not Appli.:able 



c··~J 
O's, 

'° ~~ 
li ~· t:!:_'i, 

~'1 
~~· 

~ 

=r·· 
~ 

Allalytical 
Parameten 

Residual Chlorine 

Sulfate 
(SO.) 

Sulfide 
(SO) 

Matrix 

Water 

Liquid 

TCLP 
Leachate 

Domestic 
Waste . 

Industrial 
Waste . 
Sludge . 
Solid . 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Oomesti~ 
Waste . 

Industrial 
Waste . 
Sludge. 
Solid. 

Sediment 

Soil 

Water 

Liquid · 

TCLP 
Leachate 

Domestic 
Waste . 

Industrial 
Waste . 
Sludge, 
Solid , 

Sediment 

Soil 

TABLE SL-4-1 
ITAS-ST. LOUIS LABORATORY 

Wet Chemistry Methods 

IT AS Operation-Specific QAMP 
St. Louis Laboratory App " , 
Date Initiated : Septemher 1 , 93 
Revision No. : 0 
Date Revis~d : Ni A 

Page 27 of IOI 

Medlods 

NPDES RCRA(SW846l CLP Other 

Method 330.1 Not Applicable Not Applicable Not Applicable 

Not Applicable Noc Applicable Not Applicable Not Applicable 

Not Applicable Noc Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not applicable 

Method 300.0' Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Nol Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Appli~able Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Method 376 . I' Method 9030' Not Applicable Not Applicable 

Not Applicable Nol Applicable Not Applicable Nol Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Noc Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 
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Analytical 
Parameten 

Sulfite 
(SO1) 

Total Organi.: 
Carbon 
(TOC) 

Total Organic 
Halid.:s (TOX) 

Matrix 

Water 

Liquid 

TCLP 
Leachate 

Domcsti.; 
Waste, 

Industrial 
Waste , 
Sludge. 

Solid. 
Sediment 

Soil 

Waler 

Liquid 

TCLP 
Leacha1e 

Domestic 
Waste , 

Industrial 
Wa11e . 
Sludge. 
Solid, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic 
Waste, 

lndullrial 
Waite, 
Slud1e, 
Solid. 

Sediment 

Soil 

TABLE SL-4-1 
ITAS-ST. LOUIS LABORATORY 

Wet Chemistry Methods 

ITAS Opuation-Spccitic QAMP 
St. Louis Laboratory Appendix 
Date Initiated : Septembor I . 1993 
Revision No .: 0 
Date Revised : NIA 
Page 28 of 10 1 

Methods 

~PDES RCRA (SW846) CLP Other 

Method 377. l' Not Applicable Not Appli.:able Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Appli.:able Not Applicable 

Not Applicable Not Applicable Not Applicable Not Appl i.:able 

Not Applicable Nol Applicable Nol Applicable Nol Applicable 

Method 415.1: Method 9060: Not Applicable Not Applicable 

Nol Applicable Nol Applicable Not Applicable Nol Appli.:able . 

Nol Appli.:able Not Applicable Not Appli.:able Not Applicable 

Not Applicable Not Applicable Not Appli.:able Not Appli..:ahle 

Not Applicable Not Applicable Not Applicahle Not Applicable 

Method 450.1: .. Method 9020' Not Appli.:able Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Nol Applicable Not Applicable 

Not Applicable Nol Applicable Not Applicable Not Applicahlc 



Analytical 
Parameten Matrix 

Total Petroleum Water-
Hydrocarbons by 

IR Liquid 

TCLP 
Leachate 

Domestic 
Waste. 

Industrial 
Waste, 
Sludge. 
Solid, 

Sediment 

Soil 

Total Solids Water 

Liquid 

TCLP 
Leachate 

Domestic 
Waste, 

Industrial 
Waste. 
Sludge. 
Solid, 

Sediment 

Soil 

Total Suspended Water 
Solids 

Liquid 

TCLP 
Leachate 

Domestic 
Waste, 

Industrial 
Waste. 
Sludge, 
Solid. 

Sediment 

Soil 

TABLE SL-4-1 
ITAS-ST. LOUIS LABORATORY 

Wet Chemistry Methods 

rr AS Operation-Spocific QAMP 
St. Louis Laboratory Appendix 
Date Initiated : S.:pt.:mher I , 1993 

Revision No . : 0 
Date Revised : N I A 

Page 29 of IOI 

Methods 

NPDES RCRA(SWM6) CLP Other 

Method 418 .1 Noc Applicable Not Applicable Not Applicable 

Not Applicable Noc Applicable Not Applicable Not Applicable 

Not Applicable Noc Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Appli.:able Not Applicable 

Not Applicable Not Applicable Not Applicable Method 418 . 1-M 

Method 160.3: Not Applicable Not Applicable Not Applicable 

Not Applic_able Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Nol Applicable Nol Applicable Not Applicable 

Not Applicahle Not Applicable Not Applicahl.: Not Appli.:ahle 

Method 160.2' Not Applicable Not Applicable Not Applicahle 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Nol Applicahle Nol Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 
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TABLE SL-4-1 
ITAS-ST. LOUIS LABORATORY 

Wet Chemistry Methods 

IT AS Op.:ration-Sp.:cilic QAMP 
St. Loui~ Laboratnry Appendix 
Dato: Init iated: S.:ptcmbcr I . 1993 
Revision No .: 0 
Date Revised : Ni A 
Pagc JO of IO I 

Methods 
Aaalytical 

Parameten Matrix NPDES RCRA (SW846) CLP Other 

Toial Kjeldahl Wa1er Melhod 3.S 1.2 Not Applicable Not Applicabl.: Nol Applicable 
Ni1rogen (TKN) 

Liquid Not Applicable Not Applicable Nol Applicabl.: Nol Applicabl.: 

TCLP Not Applicable Not Applicable Not Applicable Not Applicable 
Lcacha1e 

Domestic Not Applicable Not Applicable Not Appli~abl.: Not Applicable 
Waste , 

Industrial 
Waste. 
Sludge. 
Solid . 

S.:dim.:nt 

Soil Not Applicabl.: Not Applicable Nol Applicabl.: Nol Applicabl.: 

Turbidity Water Method I 80. 1• Not Applicabl.: Nol Applicable Not Applicable 

Liquid Not Applicabl.: Not Applicablo: Not Applicabl.: Not Applicable 

TCLP Not Applicable Not Applicable Not Applicable Not Applicable 
Lucha1c 

Domestic Not Applicable Not Applicable Not Applicable Not Applicable 
Waste . 

Industrial 
Wast.: . 
Siuda.: . 
Solid. 

Sedimenl 

Soil Not Applicable Not Applicabl.: Not Applicable Not Applicable 

'Includes drinkina wat.:r, surface water and mixed (aqueous) industrial waste effiuents. 

:lnclud.:s drinking , surfac.: and saline wa1.:rs. aqu.:ous domestic and industrial was1.: . 

'Includ.:s drinkina and other wat.:rs wherein lhe carbonaceous matt.er is eilhcr solubl.: or has a particle size of 0 .1 mm or less . 
Homogenizing a sampl.: 10 reduce lhc particle size may cause loss of pu1JC1ble OIJanic carbon. thus yi.:lding .:rroneously low results . 

•1nclud.:s drinking , surfac.: and satin.: wa1.:r~ . 

'Includ.:1 drinkina and surfac.: wa1ers. s.:wag.: and aqu.:ous industrial wast.: . 

'Includes drinkina and around wat.:n . 



Analytical 
Parameten Matrix 

Toxicity Wat.:r 
Characteri11ic 

Leaching Liquid 

Procedure 
(TCLP) TCLP 

Leachate 

Domestic 
Waste. 

Industrial 
Waste . 

=r-
:'.C"!"', 

Sludge. 
Solid. 

Sediment 

Soil 

ICAP Water 
Metals 

Liquid 

TCLP 
Leachate 

Domestic 
Wa~te. 

Industrial 
Waste. 
Sludge . 
Solid. 

Sediment 

Soil 

CVAA Water 
Mercury 

Liquid 

TCLP 
Extract 

Domestic 
Waste, 

Industrial 
Waste. 
Sludge. 
Solid . 

Sediment 

Soil 

TABLE SL-4-2 

IT AS Operalion-Speciii.: QAMP 
St. Louis Laboratory Appendix 
Date Initiated : September I . 1993 
Revision No.: 0 
Dale Revised : NI A 

Pag.: 3 I of 101 

ITAS-ST. LOUIS LABORATORY 
Metals Sample Preparation Methods 

Methods 

NPDES RCRA (SW846) CLP Otlter 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Not Applicable Not Applicable 40 CFR Pan 268 

Not Applicallle Not Applicable Not Applicable 40 CFR Pan 268 

Method 200 .7 Method 3005 Method CLP Not Applicable 
ILMOJ.0 

Method 3010 

Not Applicable Method 3040 Not Applkable Not Applicabl.: 

Not Applicable Method 3010 Not Ar: ,j ie Not Applicable 

Proper pretreatment Method J0!i0 Not Ar Not Applicabk 
is described in 

Se~tion 9 of Method 
200 .7 

Not Applicable Method 3050 Method CLP Not Applicable 
ILMO3 .0 

Method 245 . I Method 7470 Method CLP Not Applicable 
ILMO3 .0 

Not Applicable Not Applicable Not Applicable Not Applicable 

Not Applicable Method 7470 Not Applicable Not Applicable 

Not Applicable Method - Not Applicable Not Applicable 

Method 245 .5 Method 7471 Method CLP Nol Applicahle 
ILMOJ .0 
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ABal)'tical 
Parameters 

Flamc AA 
Me11ls 

GFAA Metals 

Matrix 

Watcr 

Liquid 

TCLP 
Extract 

Domesti, 
Waste. 

Industrial 
Wastc , 
Sludae, 
Solid, 

Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Domestic 
Waste, 

Industrial 
Waste, 
Sludac, 
Solid, 

Sediment 

Soil 

TABLE SL-4-2 

IT AS Opera1inn-Specifi, QAMP 
SI. L,iuis l.abo ra1ury Append ix 
Dal.: lni1ia1.:d : Scplemher I. I 993 
Re vision No .: 0 
Dale Revised : NI A 
Page 32 of 101 

ITAS-ST. LOUIS LABORATORY 
Metals Sample Preparation Methods 

Metbocls 

SPDES RCRA(SW846) CLP Other 

Elemcnt ~ ~ Method Not Appli,a'hle Not Appli,able 

Potanium :?58 . 1 Pota11ium 3005 
3010 

Not Applicablc Element ~ Not Applicable Not Applicable 

Potassium 3040 

No1 Applicable Not Applicable Not Appli,abl.: Not Appli,able 

Not Appli,abl.: Element ~ Not Appli,able Not Applicable 

Potusium 3050 

Not Applicable Element ~ Not Applicable Not Applicable 
P01111ium 3050 

~ ~ ~ ~ Method CLP Not Appli,able 
Ancnic 206.2 Ancnic: 3050 & 7060 ILMO3 .0 
Anlimony 204.2 Anlimon,· 7041 
Lud 239.2 Lad 3020 
Seleniwn 270.1 Selenium 3050 & 7740 
Silver 272 .2 Silver 7761 
Thalliwn 279.2 Thalliwn 3050 & 7841 

Not Applicable Method 3020 Not Applicable Not Applicable 

Not Applicable Method 3020 Not Applicable Not Applicablc 

~ Msm! Not Applicable Not Applicable 
Al'NDic 3050 & 7060 
AA&anoft)' 7041 
Lad 3050 
Selenium 3050 & 7740 
Silver TT61 
Thallium 3050 & 7841 

Not Applicable Method 3050 Mcthod CLP Not Applicablc 

ILMO3 .0 
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Allalytical 
Parameters Matrix 

'Includes drinkina water, surface w11er 

TABLE SL-4-2 
ITAS-ST. LOUIS LABORATORY 

Metals Sample Preparation Methods 

Metbods 

NPDES I RCRA(SW846) I 
and mixed (aqueous) indu11rial wa11e effluents. 

:Includes drinkina, surface and saline waters, aqueous domestic and indu11ri• I waste . 

CLP 

rr AS Opcration·Spe,i fa QAMP 
St. Louis Lahoratory Appendix 
Dato Initiated : Soptcmhcr I . 1993 
Revision No .. 0 
Date Revised : Nt A 
Page 33 of 101 

I Other 

'Includes drinkina and other w11en wherein the carbonaceous mailer is either soluble or h11 1 particle size of 0.2 mm or less. 
Homogenizina 1 11mple 10 reduce the particle size may cause loss of purgeable or,1nic carbon. thus yieldina erroneously low results . 

'Includes drinking. surface and saline waters . 

'Includes drinking and surface water, . sewage and aqueous industrial waste . 

6lndudes drinking and ground waters . 

' Includes ground waters . drinking . surface and saline waters. 
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Allalytical 
Parameten 

Volatiles 
by 

GC/MS 

Aromati.: 
Volatiles 

by 
GC 

Semivolatiles 
by 

GC/MS 

~atrix 

. 
Water 

Liquid 

TCLP 
Lea.:hate 

Domestic 
Waste, 

Industrial 
Waste, Sludi:e. 

Solids. 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Lea.:hate 

Domestic 
Waste. 

Industrial 
Waste. Sludge. 

Solids. 
Sediment 

Soil 

Water 

Liquid 

TCLP 
Leachate 

Dome11ic 
Waste, 

Industrial 
Waste , Sludgc. 

Solids. 
Scdiment 

Soil 

• 
TABLE SL-4-3 

IT AS-ST. LOUIS LABORATORY 
Organic Sample Preparation Methods 

Metbods 

NPDES RCRA (SW846) 

Method 624 Method SOJO 
Method 8240 

Not Applicable Method SOJO 
Method 8240 

Not Applicable Method SOJO 
Method 8240 

Not Applicable Method SOJO 
Method 8240 

Not Appli.:able Method SOJO 
Method 8240 

Method 602 Method 5030 

Not Applicable Mo:thod 5030 

Not Applicable Method 5030 

Not Applicable Method SOJO 

. 
Not Applicable Method SOJO 

Method 625 Method 3510 
Method 3520 

Not Applicable Method 3580 

Not Applicable Method 3510 
Method 3520 

Not Applicable Method JSSO 
Method 3640 

Not Applicablc Method 3550 
Method 3640 

ITAS Operation-Specific QAMP 
St. Louis Laboratory Appendix 
Date Initiated : September I . 1993 
Re vision No .· 0 
Date Rev ised : NIA 
Page 34 of IOI 

CLP Other 

Method CLP Not Applicable 

OLMOl.8 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Method CLP Not Applicable 
OLMOl.8 

Method CLP Not Applicable 

Not Appli.:able Not Applicable 

Not Appli.:able Not Applicable 

Not Applicable Not Applicable 

Method CLP Not Applicable 

Method CLP Not Applicable 
OLMOl.8 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Not Applicabl.: Not Applicable 

Method CLP Not Appli.:able 
OLMOl .8 
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Allalytical 
Parameten 

Pesticides/ 
PCBs 

by 
GC 

Dioxins/ 
Dibenzofurans 

by 
HRGC/LRMS: 

Matrix 

Water 

Liquid 

TCLP 
L=achale 

Domestic 
Waste. 

Industrial 
Waste . Sludgo, 

Solids. 
Sediment 

Soil 

Water 

Liquid 

TCLP 
L=acha1.: 

Domestic 
Waste . 

lndu1trial 
Wute . Sludg< . 

Solids. 
Sedim.en1 

Soil 

• TABLE SL-4-3 
IT AS-ST. LOUIS LADORA TORY 

Organic Sample Preparation Methods 

IT AS Opora1inn-Spocific QAMP 
S1 . Louis Laboratory Appondix 
Dale lni1ia1od: Sop1ombcr 1. 1993 
Rovision No .: 0 
Dal< Rovisod : NI A 

Pago 35 of 101 

Medlods 

NPDES RCRA(SW846) CLP Other 

Method 608 Method 3510 Method CLP Nol Applicablo 
Method 3620 OLMOl.8 

Nol Applicabl• Melhod 3580 No1 Applicablo Nol Applicable 
.. 

Not Applicabl-. Method 3510 Nol Applicabl• Not Applicable 
Method 3620 

Not Applicablo Mel.hod 3550 Nol Applicabl< Nol Applicabk 
Mel.hod 3640 
Method 3620 

Nol Applicable Method 3550 Method CLP Not Applicable 
Method 3640 OLMOl .8 
Method 3620 

Mothod 613 Method 8280 Nol Applicahl• Not Applicable 

Nol Applicable Method 8280 Nol Applicable Nol Applicable 

Not Applicable M.:thod 8280 Not Applicahl.: Nol Applicahle 

Nol Applicable Method 8280 Nol Applicabk Not Applicablo 

Not Applicahk M.:thod 8280 Nol Appli,ablo Not Applicabl• 
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Allalytical 
Parameters 

Nitroaromatics by 

HPLC 

Matrix 

Wat.:r 

Liquid 

TCLP Lea,hal< 

Dom.:sti..: 
Waste . 

lndu11rial 
Walle . Sludge. 

Solids. 
Sediment 

Soil 

TABLE SL-4-3 
ITAS-ST. LOUIS LABORATORY 

Organic Sample Preparation Methods 

Methods 

SPDES RCRA (SW846) 

Not Applicable Not Applicable 

Not Applicable Not Applicable 

Nol Appli..:able Nol Applicable 

Not Appli.;able Not Applicable 

Not Appl icable Not Applicable 

CLP 

ITAS Opera1 i,,n-Spe.: ili , QAMP 

SI. Louis Laboratory Appendix 
Dal~ lnitiat«l : September I . 1993 

Revision No .. 0 
Dace Revised : NI A 
Pago 36 of IO I 

Other 

Not Appli,abl.: IT AS St. Louis 
Develop.:d Method 

SOP SL4038 

Not Applicabl.: IT AS St. Louis 
Developed Method 

SOP SL4038 

Not Appli.;abk IT AS S1 . Louis 
Dcvd oped Method 

SO P SL403 8 

Not Appli..:able IT AS S1 . Louis 
Developed Method 

SOP SL4038 

Not Appli..:abl.: IT AS St. Louis 
De \ieloped Method 

SOP SL403R 
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Analytical 
Parameten Matrix 

Total Petroleum Water 
Hydrocarbons by 

GC 
Liquid 

TCLP Leac:hate 

Domestic 
Waste , 

Industrial 
Waste. Sludgc . 

Solids. 
Sedimcnt 

Soil 

Hcrbicides by GC Watcr 

Liquid 

TCLP 
Leachatc 

Oomcstic 
Waste . 

Industrial 
Waste , Sludge. 

Solids, 
Sediment 

Soil 

TABLE SL-4-3 
IT AS-ST. LOUIS LABORATORY 

Organic Sample Preparation Methods 

IT AS Opcration-Spccific QAMP 
St. Louis Laboratory Appendix 
Da1c lnitia1cd: Scptcmbcr I. 1993 
R~vision No. : 0 
Da1c Rcviscd: Ni A 
Pag~37ofl01 

Methods 

NPDES RCRA(SW846) CLP Other 

Not Applic:able Method 3.510 Not Applicable Not Applic:able 
Method 3.520 

Not Applic:able Method 3580 Not Applicable Not Applicable 

Not Applicable Method 3510 Not Applicable Not Applicable 
Method 3520 

Not Applicablc Mcthod 3540 Not Applicable Not Applicable 
Method 3550 

Not Applic:able Method 3540 Not Applicable Not Applicable 
Method 3550 

Not Applicablc Method 8150 Not Applicablc Not Applicable 

Nol Applicahle Method 81~0 Not Applicablc Nol Applicabl~ 

Nol Applicable Method 8150 Not Applicable Not Applicablc 

Not Applicable Mcthod 8150 Not Applicablc Not Applicablc 

Not Applicable Method 8150 Not Applicablc Not Applicablc 

'Includes drinking, surface and saline water 

-
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Allalytical 
Parameters 

Aluminum 

Antimony 

Barium 

TABLE SL-4-4 
ITAS-ST. LOUIS LABORATORY 

ITAS Opua1ion-Spe , ili.: QAMP 
S1. Louis Laboratory App•ndix 
Dal< lni1ia1ed : S<pl<mb<r I . 199 3 
R• vision No .: 0 
Dal< R•vis•d : Ni A 
Pag• 38 of IOI 

Inductively Coupled Plasma Emission Spectroscopy Methods 

Methods 

Matrix SPDES RCRA (SW846) CLP Other 

Water Method 200.7' Method 6010 Method CLP Not Applicabl• 
ILMO3 .0 

Liquid Not Applicable Method 6010 Not Applicable Nol Applicable 

TCLP Nol Applicable Method 6010 Nol Appli,able Nol Applicab le 
uachal< 

Domesti, Wast• . M•lhod 200 . 7 Method 6010 Nol Appli, ablc Nol Appli,ahk 
Industrial Wast• . 
Sludge. Solids . Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Method CLP Nol Applicable 
ILMO3 .0 

Water Method 200.7' Method 6010 Method CLP Not Applicable 
ILMO3 .0 

Liquid Not Applicable Method 6010 Not Appli,able Nol Appl i,abl• 

TCLP Not Applicahle Method 6010 Nol Appli,able Nol Appli,abl• 
ua,hate 

Domestic Waste . Method 200.7 Me1hod 6010 Nol Appl i,abl• Nol Appli, ahk 
Industrial Was!< . 
Sludge. Solid,. Requil't!I prn.,.r 

Sedim<nl pretreatwffll 

Soil Not Applicable Method 6010 Melhod CLP Not Applicabl• 
ILMO3 .0 

Water Method 200.7' Method 6010 Method CLP Nol Appl icable 
1LMO3 .0 

Liquid Not Applicable Method 6010 Noc Applicable Nol Applicable 

TCLP Not Applicable Method 6010 Nol Appli,ablc Noc Applicable 
Leachate 

Domestic Waste. Method 200.7 M.:thod 6010 Not Applicable Not Applicable 
Industrial Wastc, 
Sludee. Solids. Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
ILMO3 .0 

Thi~ method i5 1101 r~onuuend for thi~ watrh. . 
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Aualytical 
Parameters 

lkryllium 

Bismuth 

Boron 

TABLE SL-4-4 
ITAS-ST. LOUIS LABORATORY 

ITAS Opuation-Spe.:ific QAMP 
St. Louis Laboratory Appendix 
Date Initiated : September I . 1993 
Revision No .: 0 
Dale Revised : NI A 
Page 39 of 10 1 

Inductively Coupled Plasma Emission Spectroscopy Methods 

Methods 

Matrix NPDES RCRA (SW846) CLP Other 

Water Method 200. 7' Method 6010 Method CLP Not Applicable 
ILMO3.0 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Appli,able Not Applicable 
Leachate 

Do n1~sli~ Wash: . Method 200 . 7 Method 6010 Not Appli.:ablc Nol Appli, ablc 
Industrial Waste. 
Sludge , Solids. Requires proper 

Sediment pretreatmeot 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
ILMO3 .0 

Water Method 200.7' Method 6010 Not Appli~able Not Applicable 

Liquid Not Applicable Method 6010 Not Applicable Not Appli~able 

TCLP Not Applicable Method 6010 Nol Applicable Not Applicable 
Leachate 

Domestic Waste. Method 200.7 Method 6010 Not Applicable Nol Applicable 
Industrial Waste. 
Sludge . Solids. Requires proper 

Sediment pntreatmmt 

Soil Not Applicable Method 6010 Not applicable Not Applicable 

Water Method 200.7 Method 6010 Not Applicable: Not Applicable 

Liquid Nol Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Dom.:11ic Wa11e . Method 200.7 Method 6010 Not Appli,able Nol Applicable 
lndu11rial Walle , 
Sludee. Solids. Requires proper 

Sediment pntreatmmt 

Soil Not Applicable Method 6010 Not Applicable Not Applicable 

This method is 001 recommend for this matri.1t. 
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Allalytical 
Parameten 

Calcium 

Cadmium 

Cobalt 

TABLE SL-4-4 
ITAS-ST. LOUIS LABORATORY 

IT AS Op.:ration-Spoci fi c QAMP 
St. Louis Laboratory Appondix 
Dato lnitiatod: Soptomber I . 1993 
Rev ision No. : 0 
Dato Ro visod : NI A 
Page 40 of IOI 

Inductively Coupled Plasma Emission Spectroscopy Methods 

Metbods 

Matrix NPDES RCRA (SW846) CLP Other 

Waler Melhod 200.7' Melhod 6010 Method CLP Not Applicable 
1LMO3 .0 

Liquid Noi Applicable Melhod 6010 Nol Applicable Nol Applicable 

TCLP NOi Applicable Melhod 6010 N01 Applicable Nol Applicable 
Lcacha1e 

Domeslic Waste. Method 200.7 Method 6010 Nol Applicablo Not Appl icable 

lnduslrial Wast.: . 
Sludge. Solids. Requires proper 

Sediment prftl"l!lltmftlt 

Soil NOi Applicable Method 6010 Method CLP Nol Appl icable 
ILMO3 .0 

Water Method 200 .7' Me1hod 6010 Method CLP Not Applicable 
ILM03 .0 

Liquid Not Applicable M.:lhod 6010 Nol Applicablo Not Applicabl• 

TCLP Not Applicable M.:lhod 6010 Not Applicable Nol Appl icable 
Lcacha1e 

Domestic Was1e . Method 200.7 Me1hod 6010 Nol Applicable Not Applicable 
lnduslrial Waste. 
Sludge. Solids. Requires proper 

S.:dimcnl pretl"l!lltml!Dt 

Soil NOi Applicable Melhod 6010 Method CLP Not Applicable 
1LMO3 .0 

Wa1er Method 200 .7' Method 6010 Mothod CLP Not Applicab le 
1LMO3 .0 

Liquid NOi Applicable Method 6010 NOi Applicable Nol Applicable 

TCLP NOi Applicable Melhod 6010 NOi Applicable NOi Applicable 
Lcacha1c 

Domc11ic Waite. Mclhod 200. 7 Mclhod 6010 NOi Applicable NOi Applicable 
lndu11rial Waste , 
Slud1e, Solids. Requires proper 

Scdimcnl pretreatmmt 

Soil NOi Applicable Mclhod 6010 Method CLP Nol Applicab le 
ILM03 .0 

This method is not recmomend fur tbi.~ matri., . 
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Allalytic:al 
Parameters 

Chromium 

Copper 

Iron 

TABLE SL-4-4 
ITAS-ST. LOUIS LABORATORY 

IT AS Op.,ration-Sp.,cifi.: QAMP 
St . i....,uis Laboratory App.,ndix 
Oat" lnitiat.,d : Sept.,mber I. 1993 
R"vision No .: 0 
Oat" Revised : NIA 
Pag~ 41 of 10 1 

Inductively Coupled Plasma Emission Spectroscopy Methods 

Metbods 

Matrix SPDES RCRA (SW846) CLP Other 

Water Method 200. 7' Method 6010 Method CLP Not Applicable 
ILMO3 .0 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
uacha1" 

Domestic Wast ~. Method 200 .7 Method 60 10 Not Appl i,abk Not Applicabl" 
Industrial Wast~. 
Sludge . Solids. Requires proper 

S"diment pretreatment 

Soil Not Applicabl" Method 6010 Method CLP Not Applicabl" 
ILM03 .0 

Water Method 200.7' Method 6010 Method CLP Not Applicable 
ILMO3 .0 

Liquid Nol Applicable Method 6010 Not Applicable Not Applicable 

TC LP Not Applicable Method 6010 Not Appli,abl" Not Applicabl~ 
L..:achate 

Dome11ic Walle. Method 200. 7 Method 6010 Not Appli,able Not Applicable 
Industrial Wast~ . 
Sludge . Solid, . Requires proper 

Sediment pretn!lltment 

Soil Not Applicable Method 6010 Method CLP Not Applicabl" 
ILM03 .0 

Wat,:r Method 200.7' M.:thod 6010 M.:lhod CLP Not Applicable 
ILM03 .0 

Liquid Not Applicable Method 6010 Not Applicabl,: Not Applicabl,: 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
uachale 

Domestic Waste , Method 200.7 Method 6010 Not Applicabl" Not Applicable 
lndu11rial Walle. 
Slud1e, Solids, Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
ILMO3 .0 

D This method is 001 rt<owmmd for this matrix . 
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Analytical 
Parameten 

Magn.:sium 

Mangan.:u 

Molybd,:num 

TABLE SL-4-4 
ITAS-ST. LOUIS LABORATORY 

IT AS Opora1ion-Spo,ific QAMP 
SI. Louis Laboralory Appondix 
Dalo lni1iatod : Soplombor I . 1993 
R,:vision No .: 0 
Oat,: Rovis~d: NIA 
Pag,42 ofl01 

Inductively Coupled Plasma Emission Spectroscopy Methods 

Metllods 

Matrix NPDES RCRA (SW846) CLP Other . 

Wa1er Melhod 200. 7' Melhod 6010 Melhod CLP· Nol Appli~abl.: 
ILM03 .0 

Liquid Not Applicable Method 6010 Not Applicable Nol Applicable 

TCLP Not Applicable Method 6010 Not Applicabl.: Not Applicabl.: 
L.:acha1e 

Domestic Wast~ . M~thod 200 .7 Method 6010 Not Appli,abl, Not Applicablo 
Industrial Wast• . 
Sludg,: . Solids. Requires proper 

Sedimont pretreatment 

Soil Not Applicable Melhod 6010 Melhod CLP Not Applicable 
ILMOJ .O 

Wa1.:r Melhod 200.7' M.:lhod 6010 M.:lhod CLP Not Applicable 
ILMO3 .0 

Liquid Not Applicable Melhod 6010 Not Applicabl.: Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
L.:acha1e 

Dom.:s1ic Wast.:. Method 200.7 M.:thod 6010 • Not Appli.;ablo Not Appli~abk 
Industrial Wast.:, 
Sludg.: , Solids, Requires proper 

S.:dimenl pretreatment 

Soil Not Applicable Melhod 6010 Method CLP Not Applicabl.: 
ILM03.0 

Wat.:r Melhod 200. 7' Melhod 6010 Nol Applicabl,: Not Applicabl,: 

Liquid Not Applicabl., Mclhod 6010 Not Appli.;ablo Not Applicabl,: 

'J!CLP Not Applicabl,: Mclhod 6010 Nol Applicabl.: Not Applicabl.: 
L.:acha1e 

Domestic Walle, Melhod 200. 7 Melhod 6010 Nol Applicabl.: Not Applicable 
lndullrial Wall.:. 
Sludge,. Solids. Requires proper . 

Sedimcnl pretreatmeat 

Soil Not Applicable Melhod 6010 Not Applicable Nol Applicable 

This method is not l'l'C0tunu111d for thi~ nmtri., . 
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Analytical 
Parameters 

Nickel 

Silicon 

Silver 

TABLE SL-4-4 
ITAS-ST. LOUIS LABORATORY 

IT AS Operalion-Spe,ifi, QAMP 
St. Louis Laboratory Appendix 
Date lnitial.:d : Septembor I . I 993 
Revision No .. 0 
Dale Revised : NI A 

Pago ~J of IOI 

Inductively Coupled Plasma Emission Spectroscopy Methods 

Methods 

Matrix NPDES RCRA (SW846) CLP Other 

Water Method 200. 7' Method 6010 Method CLP Nol Applicable 
1LMO3 .0 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste . Method 200.7 Method 6010 Not Applicable Not Applicable 
Industrial Waste. 
Sludge. Solids. Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Method CLP Not Applicabl.: 
ILMO3 .0 

Water Method 200.7' Method 6010 Not Applicable Not Applicable 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Domestic Waste . Method 200.7 Method 6010 Not Applicable Not Applicable 
Industrial Waste, 
Sludge. Solids. Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Not Appli,abl.: Nol Applicable 

Water Method 200.7 Method 6010 CLP Method Not Applicable 
ILMO3 .0 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Not Applicable 
Leachate 

Dome1tic Waste, Method 200.7 Method 6010 Not Applicable Not Applicable 
Industrial Waite , 
Sludee, Solids, 4 .Requinl 

Sediment proper 
·pretreatment 

Soil Not Applicable Method 6010 Method CLP Not Applicable 
ILMOJ .0 

D This method is not recommend for this ruatri,~. 
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Awllytical 
Paramet~ 

Sodium 

Tin 

Titanium 

TABLE SL-4-4 
ITAS-ST. LOUIS LABORATORY 

IT AS Op.:ralion-Sp.:,itic QAMP 
Sl. Louis Laboralory Append ix 
Date Initiated : Seplemb.:r I . 1993 
Rev ision No .: 0 
Dal,: Re vised : NI A 

Pag,: 44 of IOI 

Inductively Coupled Plasma Emission Spectroscopy Methods 

Methods 

Matrix NPDES RCRA (SW846) CLP Other 

Water Method 200. 7' Method 6010 Method CLP Not Applicable 
ILMO3 .0 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable Method 6010 Not Applicable Nol Applicable 
Leachate 

Domestic Waste. Method 200.7 Method 60 10 Nol Appl icable Not Ap pl icable 
Industrial W asle . 
Sludge. Solids. Requin!5 proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Method CLP Not App licab le 
1LMO3 .0 

Water Method 200. 7' Method 6010 Not Applicable Not Applicable 

Liquid Not Applicable Method 6010 Not Applicable Not Applicable 

TCLP Not Applicable M.:thod 6010 Not Applicab le Not Applicable 
Leachate 

Domestic Waste , Method 200. 7 Method 6010 Not Applicable Nol Applic.able 
Industrial Waste . 
Sludge. Solids. Requires proper 

Sediment pretreatment 

Soil Not Applicable Method 6010 Not Applicable Nol Applicable 

Water Method 200.7' Method 6010 Not Applicable Not Applicable 

Liquid Not Applicable Method 6010 Not Applicable Nol Appl icable 

TCLP Not Applicable Method 6010 Nol Appl icable Nol App licabk 
Leachate 

Dome11ic Waste , Method 200. 7 Method 6010 Not Applicable Not Applicable 
lnduarial Walle , 
Sludse, Solidi. Requires proper 

Sediment pntnaammt 

Soil Not Applicable Method 6010 Not Appl icable Nol Applicable 

D Thi., metbnd is not rteommend for this matrix . 
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Allalytical 
Parameten 

Vanadium 

Zinc 

TABLE SL-4-4 
ITAS-ST. LOUIS LABORATORY 

ITAS Opuation-Spo,iti~ QAMP 
St. Louis Laboratory Appondix 
Dato lnitiatod : Soptombor I . 1993 
Rovision No .: 0 

· Dalo Rovisad : N / A 
Pago 45 of 10 1 

Inductively Coupled Plasma Emission Spectroscopy Methods 

Methods 

Matrix NPDES RCRA (SW846) CLP Other 

Water Mothod 200. 7' Method 6010 Mothod CLP Not Applicablo 
ILMOJ .0 

Liquid Not Applicable Method 6010 Not Applicable Nol Applicable 

TCLP Nol Applicable Method 6010 Not Applicable Nol Applicable 
Leachate 

Dom.:sti, Waslo . Mothod 200. 7 M.:thod 6010 Nol Applicabl• Nol Applicablo 

Industrial Waste . 
Sludgo . Solids. Requires proper 

Sedim.:n1 pretreatment 

Soil Not Applicable Method 6010 Method CLP Not Applicablo 
ILMO3 .0 

Water Method 200 .7' Method 6010 Method CLP Nol Applicablo 
ILMOJ .0 

Liquid Not Applicabl• Method 6010 Not Applicabl• Not Applicablo 

TCLP Nol Applicablo Method 6010 Not Applicable Not Applicablo 
I..lachate 

Domeatic Waste, Method 200. 7 Method 6010 Nol Applicablo Not Applicablo 
Industrial Wu10. 
Sludge. Solids, Requires proper 

Sedimonl pretreatment 

Soil Nol Applicable Method 6010 Method CLP Nol Applicabk 
ILMO3 .0 

'lnclud~s drinking . surface and salin• wat~r. domostic and industrial waste effluent~ . 

Tho St . Louis Laboratory can rocomm.:nd appropriate mothodologi.:s and can provide analysis for additional motals upon rcquosl . 

D This method is not recommend for tbi.~ matrix. 
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TABLE SL-4-5 

IT AS Opera1ion-Spe,ifi, QAMP 
S1. Louis Laboratory Appendix 
Dal.: lni1ia1,:d : S,:p1emb,:r I . 1993 
Revision No .: 0 
Dal< Revi sed : NIA 
Pagc46ofl01 

ITAS-ST. LOUIS LABORATORY 
Flame Atomic Absorption Inorganic Methods 

Methods 
Analytical 

Parameters Matrix SPDES RCRA (SW846l CLP Other 

Flame AA Water ~ ~ Element Method Not Applicable Nol Applicable 
Metals Potassium 258 . 1 Pouuium 7610 

Poiassium Liquid Not Applicable Element ~ Not Applicable Not Applicable 
Poiauium 7610 

TCLP Not Applicable Nol Applicable Nol Applicable Not Applicable 
Extract 

Domestic Nol Appli,abl,: Element Method Not Applicabl,: Nol Applicabl,: 
Waste , Potassium 7610 

Industrial 
Waste. 
Sludge . 
Solids. 

S.:dim,mt 

Soil Not Appli,able ~ ~ Not Appli,abl< Not Applicable 
Potassium 7610 

'Includes drinking water, surface water and _mixed {aqueous) industrial waste effiucnts. 

:Includes drinking , surface and saline waters. aqueous domestic and industrial waste . 

1lndud.:s drinking and other watcrs wherein the carbonaceous matter is either soluble or has a panid.: size of 0 .2 mm or 1.:ss. 
Homogenizing a samplc 10 reduce the pani,le size may cause loss of purgeablc organic .:arbon. thus yi.:lding erroneously low results . 

'Includes drinking, surface and saline wa1ers 

'Includes drinking nd surface waters , sewage and aqueous industrial wast-, . 

6lndudcs drinking and ground waters 

'Includes ground waters, drinking, surface and ~line waters. 



-,~ 

. r---­
. ":=.:t ,, 
;"'-.J 
en 
f'-..J 
l"---~ 
~ 

. -.-
5...., 

Parameter Matrix 

Antimony Water 

Liquid 

TCLP 
Leachate 

Domestic 
Waste . 

Industrial 
Waste , 
Sludge. 
Solids. 

Sediment 

Soil 

Ars.:nic Wate r 

Liquid 

TCLP 
L.:achate 

Domestic 
Waste . 

Industrial 
Wute. 
Sludge_ 
Solids. 

Sediment 

Soil 

-.... 

TABLE SL-4-6 

IT AS Operation-Specific QAMP 
SI. Louis Laboratory Appendix 
Date Initialed: September I. 1993 
Revision No .: 0 
Date Revised : NIA 
Page -'7 of I 01 

ITAS-ST. LOUIS LABORATORY 
Graphite Furnace Atomic Absorption Methods 

Medlods 

!"ii'PDES RCRA(SW846) CLP Other 

Method 204.2' Method 7041 Method CLP Not Applicable 
lLMOJ .0 

Not Applicable Method 7041 Not Applicable Not Applicable 

Not Applicable Method 7041 Nol Applicable Not Applicable 

Method 204 .2 Method 7041 Not Applicable Nol Applicable 

Requires proper 
pretreatment . 

Not Applicable Method 7041 Method CLP Not Applicable 
JLMOJ .0 

Method 206 .2' Method 7060 Method CLP Nol Applicah lc 
ILMO3 .0 

Not Appli.:abk Method 7060 Nol Appli.:ahle Nol Applicable 

Nol Applicable Method 7060 Nol Applicahle Nol Applicable 

Method 206 .2 Method 7060 Nol Applicable Not Applicab le 

Requires proper 
pretreatment 

Not Applicable Method 7060 Method CLP . Nol Applicable 
ILMOJ .0 

D This methoJ is not recommend for this matrix . 
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Parametfl" Matri., 

Lead Water 

Liquid 

TCLP 
Leachate 

Domestic 
Waste . 

Industrial 
Waste , 
Sludge. 
Solids. 

Sedi=nt 

Soil 

Selenium Water 

Liquid 

TCLP 
Leachate 

Domestic 
Waste . 

Industrial 
Waste, 
SludJe. 
Solids. 

Sediment 

Soil 

TABLE SL-4-6 

IT AS Operation-Specific QAMP 
St. Louis Laboratory Appendix 
Date Initiated : September I . 1993 
Revi sion No .: 0 
Date Rev ised: NI A 

Page 48 of IOI 

ITAS-ST. LOUIS LABORATORY 
Graphite Furnace Atomic Absorption Methods 

Metbods 

NPDES RCRA (SW846) CLP Other 

Method 239 .2' Method 7421 Method CLP Not Applicable 
ILMO3 .0 

Not Applicable Method 74214 Not Applicable Not Applicable 

Not Applicable Method 7421 Not Applicable Not Applicable 

Method 239 .2 Method 7421 Not Applica~le Not Appl icab le 

Requires proper 
pretreatment 

Not Applicable Method 7421 Method CLP Not Applicable 
ILMO3 .0 

Method 270.2' Method 7740 Method CLP Not Applicable 
ILMOJ .0 

Not Applicable Method 77404 Not Applicable Not Applicable 

Not Applicable Method 7740 Not Applicable Not Applicable 

Method 270.2 Method 7740 Not Applicable Not Applicable 

Requires proper 
pretreatment 

Not Applicable Method 7740 Method CLP Not Applicable 
ILMO3 .0 

D This method is not recommend for this matrix. 
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TABLE SL-4-6 

IT AS Op"ration-Specific QA.MP 
St. Louis Laboratory Appendix 
Date Init iat"d : Septemh"r I . 1993 
Revision No .: 0 
Date Revised : NI A 
Pago 49 of 101 

ITAS-ST. LOUIS LABORATORY 
Graphite Furnace Atomic Absorption Methods 

Methods 

Parameter Matrix NPDES RCRA(SWM6) CLP Other 

Silver Water Method 272.2 Not Applicable Method CLP Nor Applicable 
ll.MOJ .0 

Liquid Not Applicable Not Applicable Not Applicable Not Applicable 

TCLP Not Applicable Not Applicable Not Applicable Not Applicable 
Leachare 

Domestic Method 270 .2 Not Applicable Not Appli.:ah!. Not Applicable 
Waste. 

Industrial · Requires proper 
Waste . pretreatweot 
Sludge. 
Solids. 

Sediment 

Soil Not Applicable Not Applicable Method CLP Nol Applicable 
ILMOJ .0 

Thallium Water Method 279 .2' Method 784 1 Method CLP Not Applicable 
ILMO3 .0 

Liquid Not Applicable Method 7841 Not Appli.:ahle Not Applicable 

TCLP Not Appli.:able Method 7841 Not Appli.:ahle Not Appli.:ahle 

Leachate 

Domestic Method 279 .2 Method 7841 Not Appli.:able Not Applicable 
Waste . 

Industrial Requires proper 
Waste, pretreatment 
Sludge. 
Solids, 

Sediment 

Soil Not Appli.:able Method 7841 Method CLP Not Applicable 
ILMOJ .0 

'Includes drinking , surface and saline waten 

This method is not re.:ommend for th is matrix . 
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TABLE SL-4-7 

ITAS Opua1ion-Spcciii..: QAMP 
St. Louis Laboratory Appendix 
Dale lni1ia1cd : Scplcmbcr I . 1993 
Revision No .: 0 
Date Revised : Ni A 

Page 50 of IOI 

ITAS-ST. LOUIS LABORATORY 
Cold Vapor Atomic Absorption Metho~ 

Metllods 
AllaJytical 

Parameten Matrix NPDES RCRA (SW846) CLP Other 

CVAA Water Method 245 . I Method 7470 Method CLP Nol Applicable 
Mercury 11.MOJ .O 

Liquid Not Applicable Not Applicable Nol Applicable Not Applicable 

TCLP Nol Applicable Method 7470 Not Applicable Not Applicable 
Extract 

Domesti..: Nol Applicable M.:1hod 7471 Not Applicabl.: Not Applicable 
Waste , 

Industrial 
Waste. 
Sludge, 
Solids, 

Sediment 

Soil Method 245 .5 Method 7471 Method CLP Not Applicable 
ILM03 .0 

' Includes drinkine water, surface water and mixed (aqu.:ous) industrial wast.: efllu.:nts . 

'Indud.:» drinking, surfac.: and ~line wat.:111. aqueous domcstic and industrial waste. 

' lndudes drinking and other wa1en1 wherein the ..:ari>ona..:.:ous man..:r is either soluble or ha. a panid..: size of 0 .2 mm or less . 
Homogenizing a sample 10 reduce the panicle size may ,au·»c los. of purgeable organic cari>on. thus yielding erroneously low results . 

•includes drinking , surface and saline waters 

1lncludes drinking nd surface waters, s.:wage and aqueous indu11rial waste . 

6 lncludes drinking and ground waters 

' Includes ground waters. drinking. surface and saline waters . 
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Aml)1ical 
Parameters 

Volatiles 
by 

GC/MS 

Aromatic 
Volatiles 

by 
GC 

Semivolatil.:s 
by 

GC/MS 

Matrix 

Water 

Liquid 

TCLP 
Lcachat.: 

Dom.:stic 
Wast.:. 

Industrial 
Wasle. Sludg.:. 

Solids, 
S.:diment 

Soil 

Water 

Liquid 

TCLP 
Lcacha1.: 

Dom.:stic 
Wast.:. 

Industrial 
Wast.:. Sludge. 

Solids. 
S.:dim.:nl 

Soil 

Wat.:r 

Liquid 

TCLP 
Leachate 

Domestic 
Waste. 

Industrial 
Waste , Sludge, 

Solids. 
Sediment 

Soil 

TABLE SL-4-8 
ITAS-ST. LOUIS LABORATORY 

Organic Methods 

IT AS Op.:ra1ion-Sp.:cific QAMP 
S1. Loui~ Lahoraiory App.:ndix 
Dal.: lni1ia1.:d : S.:p1.:mh.:r I , 1993 
R.:vision No .: 0 
Da1.: R.:vis,:d: Ni A .~ 
Pag.: 51 of 101 

Medlods 

NPDES RCRA (SW846) CLP Other 

Method 624 Method 8240 Method CLP Not Applicabl.: 
OLMOl.8 

Not Applicable Melhod 8240 Not Applicabl.: Not Applicabl.: 

Not Applicabl.: Melhod 8240 Nol Applicabl.: Nol Applicabl.: 

Not Applicabl.: M.:lhod 8240 Not Applicabl.: Nol Applicabl.: 

Not Applicable Method 8240 Method CLP Not Applicabl.: 
OLMOl.8 

M.:thod 602 Method 8020 Not Applicabl.: Not Applicahl.: 

Not Applicable Melhod 8020 Not Applicabl.: Not Applicahl.: 

Not Applicabl.: Melhod 8020 Not Applicabl.: Nol Applicabl.: 

Not Applicabl.: M.:thod 8020 Not Applicabl.: Not Applicabl.: 

Nol Applicable Melhod 8020 Not Applicabl.: Not Applicable 

M.:lhod 625 M.:lhod 8270 Method CLP Not Applicabl.: 
OLMOl .8 

Not Applicable Mclhod 8270 Not Applicabl.: Nol Applicabl.: 

Not Applicable Melhod 8270 Not Applicable Not Applicabl.: 

Not Applicabl.: Melhod 8270 Not Applicabl.: Not Applicabl.: 

Not Applicable Method 8270 Method CLP Not Appli.:abl.: 
OLMOl .!I 
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Aaalytical 
Paramettn· 

Pesticides/ 
PCBs 

by 
GC 

•Dioxins/ 

Dib.:nzofurans 
by 

HRGC/LRMS' 

Matri.~ 

Water 

Liquid 

TCLP 
L.:achale 

Domest ic 
Wast.: . 

Industrial 
Wast.: . Sludge . 

Solids. 
S.:Llim.:nt 

Soil 

Water 

Liquid 

TCLP 
L.:achate 

Oomoti, 

Waste . 
Industrial 

Waste . Sludge. 
Solids. 

Sediment 

Soil 

TABLE SL-4-8 
ITAS-ST. LOUIS LABORATORY 

Organic Methods 

Methods 

NPDES RCRA (SW846) 

Method 608 Method 8080 

Not Applicable Method 8080 

Not Applicable Method 8080 

Not Applicable M.:thod 8080 

Not Applicable Method 8080 

Method 613 Method 8280 

Not Appli,able Method 8280 

Not Appli,able Method 8280 

Not Appli,able Method 8280 

Not Applicable M.:thod 8280 

IT AS Op.:rat ion-Spoc ifi, QAf.1 P 

St. Louis Laboratory App.:nc.lix 
Data Initiated : Saptamb<r I. 1993 
Re visio n No .: 0 
Date Revised : NIA 
Page 52 of IOI 

CLP Other 

Method CLP Not Applicabl.: 

OLMOl.8 

Nol Applicable Not Applicable 

Nol Applicable Nol Applicable 

Not Applicable Not Applicabk 

Method CLP Not Applicable 
OLMOl.8 

Not App_licabl.: Not Applicable 

Not Applicable Not Applicabl.: 

Not Applicable Not Applicable 

Not Applicable Not Applicabl.: 

Not Applicable Not App licable 
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Analytical 
Param.t•n 

Nitroaromatics by 
HPLC 

Total Petroleum 
Hydrocarbons by 

GC 

Matrix 

Water 

Liquid 

TCLP L.:achatc 

Domestic 
Waste . 

Industrial 
Waste. Sludire , 

Solids. 
Sediment 

Soil 

Water 

Liquid 

TCLP L.:achate 

DomeSlic 
Waste. 

Industrial 
Waste , Sludge, 

Solids, 
Sediment 

Soil 

TABLE SL-4-8 
ITAS-ST. LOUIS LABORATORY 

Organic Methods 

IT AS Operation-Specific QAMP 
St. Louis LaboralW)' Appendix 
Date Initiated : Sepl'ember I . I 993 
Revision No .: 0 
Date Revised : NI A 

Page 53 of 10 1 

Methods 

NPDES RCRA (SWl46) CLP Otb•r 

Not Applicable Not Applicable Not Appli.:able IT AS St. Louis 
Developed Method 

SOP SL4038 

Not Applicable Not Applicable Not Applicable ITAS St. Louis 
Developed Method 

SOP SL4038 

Not Applicable Not Appli.:able Not Appli .:able IT AS St. Loui~ 
Developed Method 

SOP SL4038 

Not Applicablc Not Applicable Not App li.: able IT AS St. Louis 
Developed Method 

SOPSL4038 

Not Applicablc Not Applicable Not Applicable IT AS St. Louis 
Devclopcd Method 

SOP SL403 8 

Not Applicable Method 8015-M Nc>t Appli.:ablc Not Applicable 

Not Applicable Mcthod 80 I 5-M Not Appli.:able Not Applicable 

Not App licable Method 8015-M Not Applicable Not Applicable 

Not Applicable Method 8015-M Not Applicable Not Applicable 

Not Applicable Method 8015-M Not Applicable Not Applicable 

-
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AaaJytical 
Parameters Matrix 

Herbi~idts by GC Water 

Liquid 

TCLP 
Leachate 

Domesti, 

Waste . 
Industrial 

Waste . Sludge. 
Solids. 

Sediment 

Soil 

' Includes drinking. surface and saline wat.:r 

TABLE SL-4-8 
ITAS-ST. LOUIS LABORATORY 

Organic Methods 

Metbods 

~PDES RCRA (SW846) 

Not Applicabl.c Method 8150 

Not Applicable Method 8150 

Not Applicable Method 8150 

Not Applicable Method 8150 

Not Applicable Method 8150 

CLP 

IT AS Op.:ra1ion-Sp.:cili, QAMP 
S1. Louis Laboratory Appcndix 
Da1c lni1ia1.:d : S.:p1cmb.:r I. 1993 
Rc vision No .: 0 
Datc Rcviscd : NIA 
Pagc 54 of 101 

Other 

Not Appli,abl.: Not Applicab le: 

Not Applicable: Not Applicab le 

Not Applicable: Not Applicab le: 

Not Applicable Not App licable 

Not Appli,abl.: Not Applicable 
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Am.1yuca1 
Parameters 

Gross Alpha/Beta 

Radium-228 

Tritium 

Total Uranium 

Isotopic Uranium 
U-238 . U-234, U-235 

Isotopic Plutonium 
Pu-239/240. Pu-238 

lsotopi.; Thorium 
Th-228. Th-230. Th-232 

Technctium 

Gross Alpha by 
Coprecipitation 

Americium-241 

Total Alpha Emitting lsoptope5 
of Radium 

Lcad 
Pb-210 

Polonium-210 

Strontium-89,90 
and 

Total Strontium 

Radium-226/228 

Radium-226 
Radon-222 

(Emanation) 

Gamma Emitters 

Actinides. as applicable. 
Co-60, Cs-137, K-40, Mn-54, 

and other fission /a.;tivation 
products 

IT AS Operation-Specifii: QAMP 
St. Louis Laboratory Appendix 
Dat~ lnitiat~d : September I. I 993 
Revision No .: 0 
Date Revised : NIA 
Page 55 of IOI 

TABLE SL-4-9 
ITAS-ST. LOUIS LABORATORY 

Radiological Methods 

Matrix Met.bod 

Water EPA' 900.0 

Soil, Vegetation. Standard Methods:, Method 7110 
Filter 

Water EPA 904.0 

Water, Filters EPA 906.0 

Soil. Vegetation EPA EERF' H-01 

Water ASTM'. Method D5174-91 (KPA) 

Soil HASL-300' . 4.5 .2.3 (Gamma) 

Water. Soil , NAS-NS-30506 
Vegetation, Filters 

Water. Soil , NAS-NS-3058 
Vegetation. Filters 

Water. Soil . NAS-NS-3004 
Vegetation, Filters 

Water. Soil, HASL-300. T.:-01 
Vegetation. Filters 

Watcr EERF. 00-02 

Water, Soil. NAS-NS-3006 
Vcgctation, Filters 

Water. Filters EPA 903.0 

Water. Soil, EERF Pb--01 
Filters 

Water HASL-300. Po--02 

Water, Filten NAS-NS-3010 

Soil HASL-300. 4.5 .2 .3 (Gamma) 

Water EPA 903.1 

Water. Soil. HASL-300. 4 .5 .2.3 
Vegetation. Filtcrs 
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AaalyticaJ 
Parameters Matrix 

TABLE SL-4-9 
ITAS-ST. LOUIS LABORATORY 

Radiological Methods 

Method 

ITAS Oporation-Spocific QAMP 
S1 . Louis Laboratory Appondi ., 
Dal.: lnitiat.:d : Sortombor I . 1993 
Revision No . . 0 
Dato Rovis.:d: NIA 
Pag.: 56 of IO I 

'USEPA, Prescribed Proc:edure1 for Meuurement of Radioactivity in Drinkin1 Water, No. EPA-600/4-80-032. Cincinnati. Ohio. 1980. 

:standard Methods. 18th Edition, 1992. 

'USEPA. Eastern Environmental Radiation Facility Radiochemistry Procedures Manual, No. 520/S-84-006, 1984. 

•Annual Book of American Society for Testin& Materials (ASTM) Standard,. 

'HASL. Environmental Measurements Laboratory Proc'cdures Manual. No . HASL-300. 

6National Academy of Sciences, Nuclear Science Series 
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APPENDIX 

ST. LOUIS-5 

IT AS Operation-Specific QAMP 

S1. Louis Laboratory !'-ppendix 
Dat~ Initiated : s~ptemh~r I . 1993 
R~vision No . · 0 
Date R~vised : NI A 

Pag~ 57 of IO I 

METHOD 'DETECTION LIMITS AND 
PRACTICAL QUANTITATION LIMITS 
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Parameter 

Alkalinity 

Ammonia 

BOD 

CBOD 

Bromide 

Chloride 

Chlorine, Total Residual 

COD 

Conductivity 

Cyanide 

Cyanide, amenable 

Flashpoint 

Fluoride 

Hardness 

Nitrate 

Nitrate/Nitrite 

Nitrite 

TKN 

Oil & Grease 

Orthophosphate 

Paint Filter Test 

TPH 

pH 

Phenols 

Sulfate 

Sulfide 

TABLE SL-S-1 
ITAS-ST. LOUIS LABORATORY 
Practical Quantitation Limits for 

Wet Chemistry 

Method . 

310.1 

350.1 

405 .1 

SM-5210 

300.0 

300.0 

330.3 

410.4 

120.1 

335.2/9010 

335. 1/9010 

1010 

340.2 
300.0 

130.2 

300.0 

353.1 

300.0 

351.2 

413.1/9070/9071 

300.0 
365.l 

9095 

418.1 

150.1/9040/9045 

420.2 

300.0 

376.1/9030 

IT AS Op.:ration-Sp.:.;ific QAMP 
St. Louis Laboratory App.:ndix 
Dalio lni1ia1.:d : S.:pt.:mb.:r I . 1993 
R.:vision No .: 0 
Oat" R"vis.,d : NIA 
Pag.: 58 of 101 

PQL (ppm except as noted)) 

5.0 

0.050 

1 

I 

0.25 

0.25 

0. 1 

5 

I umhos/cm 

0.005 

0.005 

amb temp 

0. 1 
0.1 

1 

0.03 

0.050 

0.08 

0.05 

1 

I 
0.05 

NIA 

2.5 

0.01 units 

0.05 

1.0 

1 
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Parameter 

TDS 

Total Solids 

TSS 

TOC 

TOX 

Turbidity 

TABLE SL-5-1 
ITAS-ST. LOUIS LABORATORY 
Practical Quantitation Limits for 

Wet Chemistry 

Method 

160.1 

160.3 

160.2 

415.1/9060 

450.1 /9020 

180. 1 

IT AS Op~ration-Specilic QAMP 

St. Louis Laboratory Appendix 
Date lnitiat~u : Sept~mb~r I , I 993 
Revision No .: 0 
Date Revised : NI A 

Page59ofl01 

PQL (ppm except as noted)) 

5 

0. 1 

l 

1.0 

0.005 

0.9 NTU 
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Elem~nl 

Aluminum 

Antimony 

Arseni~ 

Barium 

Beryllium 

Boron 

Bismuth 

Cadmium 

Calcium 

Chromium 

Cobalt 

Coprer 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Pota11ium 

Selenium 

Silicon 

Silver 

Sodium 

Stron1ium 

Tellurium 

-Thallium 

Thoriun, 

Tin 

TABLE SL-5-2 
ST. LOUIS LABORATORY 

ICAP Metals 
Contract Required Detection Limits (CRDL)1

, 

Method Detection Limits (MDL)2
, 

and Practical Quantitation Limits (PQL)3 

CAS Water Soil CRDL• Water MDL Soil MDL• 
Number CRDL (m11K&) (u1/L) (m11K&) 

(u1/L) 

7429-90-5 200 40 23 .7 3.03 

7440-36-0 60 12 56.1 7 .82 

7440-38-2 10 2 222 44.9 

7440-39-3 200 40 3. 14 0.78 

7440-41•7 s I 4 .42 0.57 

7440-42-8 84.3 5 .19 

7440-69-9 48 .7 

7440-43-9 s I 7.44 1.16 

7440-70-2 5000 1000 81.1 4.13 

7440-47-3 10 2 9.48 2.03 

7440-48-4 50 10 7.23 0.91 

7440-50-8 :!5 5 557 1.74 

7439-!19-6 100 20 41.6 6.16 

7439-92-1 3 0.6 148 26 .1 

7439-93-2 58 .7 33 .4 

7439-95-4 5000 1000 17.2 2.43 

7439-96-5 IS 3 4.01 1.22 

7439-98-7 22.7 9. 16 

7440-02-0 40 8 72.4 16.9 

7440-09-7 5000 1000 1300 447 

7782-49-2 s I 315 43 .S 

7440-21 -3 448 

7440-22-4 10 2 3.21 1.01 

7440-22-4 sooo 1000 S6S 4.74 

7440-24-6 1.61 

13494-80-9 176 32 .0 

7440-2!1-0 JO 2 52 . I 77 .5 

7440-29-1 26.6 2.49 

7440-31-5 224 12.9 

IT AS Operalion-Specific QAMP 
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Water Soil 
PQL PQL• 

(ug/L) (mJIK&) 

75 7.5 

200 20 

500 50 

10 I 

10 I 

100 10 

500 so 
10 I 

100 10 

25 2.5 

20 2 

20 2 

50 5 

150 15 

200 20 

100 10 

10 I 

.so 5 

75 7.5 

5000 500 

soo so 

450 45 

20 2 

1000 100 

50 5 

200 20 

500 50 

750 75 

2000 200 
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Elem.:nt 

Titanium 

Uranium 

Vanadium 

Zinc 

TABLE SL-5-2 
ST. LOUIS LABORATORY 

ICAP Metals 
Contract Required Detection Limits (CRDL)1

, 

Method Detection Limits (MDL):, 
and Practical Quantitation Limits (PQL)3 

CAS Water Soil CRDL' Water MDL Soil MDL' 
Number CRDL (mg/Kg) (ug/L) (mg/Kg) 

(ug/L) 

7440-32-6 87.7 

7440-62-2 88 .4 27 .0 

7440-62-2 50 10 17 .7 0 .93 

7440-66-6 20 4 3.88 1.26 

IT AS Operation-Specific QAMP 
St. Louis Laboratory Append ix 
Datc Initiated : September I, 1993 
Revision No .: 0 
Date Revised : Ni A 
Page 6lofl0 1 

Watc.r Soil 
PQL PQL' 

(ug/L) (mg/Kg) 

1000 100 

500 so 

20 2 

20 2 

CRDLs apply to work performcd according to thc USEPA Scop~ of Work ILM03 .0 and its revisions . 

Method detection limits were performed using SW-846 Method 6010 on 912/92 and 3/24/93 for waters . Soil MDLs wcre 
nm using Method 6010 on 9/2/92. 

PQLs were cstimatcd from the rcsults of water MDL determinations . 

Soil detection limits are bascd on wet weight of sample, and will bc highcr when convencd to a dry weight basis . 
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CAS 
Element Number 

Arsenic 7440-38-2 

Lead 7439-92-1 

Selenium 7782-49-2 

Thallium 7440-28-0 

Anlimony 7440-36-0 

Silver 7440-22-4 

Mercury' 7439-97-6 

TABLE SL-5-3 
ST. LOUIS LABORATORY 

AA Metals 
Contract Required Detection Limits (CRDL)', 

Method Detection Limits (MDL):, and 
Practical Quantitation Limits (PQL)3 

Water · Soil CRDL• Water Soil 
CRDL (ma/Ka> MDL MDL• 
(ua/L) (ua/L) <ma!Ka> 

10 2 1.7 0.091 

3 0 .6 1.9 0.098 

5 I 0.50 0 .023 

10 2 2.38 0 .204 

60 12 45 0.36 

10 2 6.4 0.64 

0 .2 0 .1 0.175 0 .013 

IT AS Operaiion-Specific QAMP 
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Water PQL Soil 
(ua/L) PQL• (ma/Kg) 

3 0.3 

3 0 .3 

3 0 .3 

3 0 .3 

6 0.6 

8 0 .8 

0 .2 0.1 

CRDLs apply lo analyses performed under lhe Scope of Worl; of lhe USEPA Scope of worl; of Worl; ILM03 .0 and its 
revisiom. 

Melhod detection limits for furnace metals were delermincd between 2/12/93 and 4/2/93 . Waler MDLs for mercury were 
determined on 9/9/92 . Soil MDLs for mercury were delermincd on 6-22-93 . 

PQLs arc estimated from lhe melhod delection limil studies for water samples. 

Soil dclection limit~ arc based on wet weighl of sample; dclecliun limits will be higher when ,orrc,tcd for pcr.:cnt solids . 

Mcrcury is pcrformcd by cold vapor atomic absorption. The Olher clements arc performed by graphite furnace 
techniques . 
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TABLE SL-S-4 
ST. LOUIS LABORATORY 

CLP or Hazardo~ Substance List for Volatile Organics 

IT AS Op.: ration-Sp.: , ilic QAM P 
St. Louis La boratory Appendix 
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Revision No.: 0 
Date Revised : NIA 
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with Contract Required Detection Limits (CRDL)1
, Method Detection LimiL'i (MDL): and 

Practical Quantitation Limits (PQL.)3 

Analyt,: CAS Water Soil Water Soil Water Soil 
Number CRDL CRDL• MDL MDL• PQL PQL• 

(ug/L) (u1/Kg) (ug/L) (ug/Kg) (ug/L) (ug/Kg) 

Chloromethanc 74-87-3 10 10 2 .1 1.2 10 10 

Bromomcthanc 74-83-9 10 10 1.6 1.7 10 10 

Vinyl Chloride 75-0 1-4 10 10 2.1 t.:! 10 10 

Chlorocthane 75-00-3 10 10 2.1 2.4 10 10 

Mcthylenc Chloride 75-09-2 10 10 0 .50 0.44 5 5 

Acetone 67-64-1 10 10 2.8 6 .0 100 100 

Carbon Disulfide 75- 15-0 10 10 1.2 0 .47 s s 

I, 1-Dichlorocthenc 75-35-4 10 10 1.0 0 .50 5 5 

I, 1-Dichlorocthanc 75-34-3 10 10 0.47 0 .41 5 5 

1,2-Dichlorocthenc (total) 540-59-0 10 10 0 .82 0 .82 5 s 

Chloroform 67-66-3 10 10 0.44 0.28 5 5 

1.2-Dichlorocthane 107-06-2 10 10 0 .(9 0 .1" 5 .' 

2-Butanon.: 711-\13 -3 10 10 3 .S 2 .2 100 (00 

1, 1. 1-Trichlorocthanc 71 -55-6 10 10 0 .79 0 .50 5 5 

Carbon Tetrachloride 56-23-5 10 10 0.85 0 .53 5 5 

Vinyl Acetate NA NA 0.97 2.0 50 50 

Bromodichloromcthanc 75-27-4 10 10 0 .3S . 0 .31 s 5 

1,2-Dichloropropanc 78-87-5 10 10 0 .35 0 .53 5 5 

cis-1,3-Dic:hloropropcne 10061-0.1-5 10 10 0 .28 0 .50 5 5 

2-c:hlorocthylvinylcther 110-75-8 NA NA I.I 1.5 10 10 

Tric:hlorocthcnc 79-01-6 10 10 O.S3 0.85 5 5 

Dibromoc:hloromcthane 124-48-1 10 10 0 .22 0 .31 5 5 

1,1,2-Trichlorocthanc 79-00-5 10 10 0.44 0.28 5 s 

Bcnzcnc 71-43-2 10 10 0 .31 0 .22 s 5 

trans-1,3-Dichloropropcnc 10061-02-6 10 10 0 .44 0 .38 s 5 

Bromoform 75-25-2 10 10 0.31 0 .44 5 5 

4-Mcthyl-2-Pentanonc 108-10- 1 10 10 2.0 2.3 50 50 

2-Hcxanonc 5\11-711-6 10 10 1.3 3.J 50 50 

T ctrac:hlorocthcn,: 127- 111-4 10 10 0 .66 0.50 5 5 
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TABLE SL-5-4 
ST. LOUIS LABORATORY 

CLP or Hazardous Substance List for Volatile Organics 
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with Contract Required Detection Limits (CRDL)1
, Method Detection Limits (MDL)Z and 

Practical Quantitation Limits (PQL)3 

Analyte CAS Water Soil Water Soil Water Soil 
Number CRDL CRDL' MDL MDL' PQL PQL' 

(u1/L) (u1fK&) (u1/L) (u1/Kg) (ug/L) (ui:fK&) 

Toluene 108-88-3 10 10 0.50 0 .57 5 5 

l , 1,2 ,2-T etrachloroetha nc 79-34-S 10 10 0.53 1.2 s s 

Chlorobenzene 108-90-7 10 10 0 .38 0 .44 s s 

Ethylbenzene 100-41-4 10 10 0 .47 0.47 5 5 

Styrene 100-42-5 10 10 0.44 0 .41 5 s 

Xylene (total) 1330-20-7 10 10 0.72 0 .38 5 s 
1 CRDLs apply to analyses performed under the USEPA CLP Scope of Work OLMOI .O and its revisions 2!!!.l'. -

>rhe Method Detection Limit study for water was performed on 6-10-93 and 6-11-93 . The MDL study for soil was performed on 6-
10-93. Both studies were run by SW-846 Method 8240. 

'Practical Quantitation Limits are taken from SW-846 Method 8240 . 

'Quantitation limits listed for soil are based on wet weight. The quantitation limits baud on dry weight as required , will be higher . 
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TABLE SL-5-5 
ST. LOUIS LABORATORY 

CLP or Hazardous Substance List for Semivolatile Organics 
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Dalo lni1ia1od : Sop1omb~ r I. 1993 
Rovision No .: 0 
Dal< Ro visod : Ni A 
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with Contract Required Detection Limits (CRDL) 1
, Method Detection Limits (MDL): and 

Practical Quantitation Limits (PQL)3 

Analytc CAS Waler Soil Waler Soil Waler Soil 
Number CRDL CRDL' MDL MDL• PQL PQL• 

(us/L) (us/Ka) (us/L) (us/Kg) (us/L) (ug/L) 

Phenol 108-95-2 10 330 3.4 I IS 10 330 

bi1(2-Chlorocthyl)ether 111-44-4 10 330 1.3 117 10 330 

2-Chlorophenol 9S-S7-8 10 330 6.2 102 10 330 

1.3-Dichlorobenuno 541-73-1 10 330 2.4 64 10 330 

1,4-Dichlorob,enzcnc 106-46-7 10 330 2.6 44 10 330 

Bcnzy\ Alcohol 100-51-6 NA NA 3 .7 !13 20 670 

1.2-Dichlorobcnzcnc 95-50-1 10 330 2.J !!J 10 JJO 

2-Mcthylphenol 95-411-7 10 330 6 .0 78 10 330 

bis(2-chloroisopropyl)cther 108-60-1 10 330 2. 1 163 10 330 

4-Mcthylphcnol 106-44-5 10 330 S.4 171 10 330 

n-Nitroso-di-n-Propylaminc 621-64-7 10 330 1.6 166 10 330 

Hcxachlorocthanc 67-72-1 10 330 3 .0 104 10 330 

Ni1robcnzcnc 98-95-1 10 330 1.1 181 10 330 

bophorone 78-59-1 10 330 1.2 204 10 330 

2-Nitrophcnol 33.75.5 10 330 1.6 911 10 330 

2, 4-Dimclh ylphcnol 105-67-9 10 330 S.3 84 10 330 

Bcnzoic Acid 65-85-0 NA NA 345 so 1600 

bi1(2-Chlorocthoxy) Methane 111-91 -1 10 330 1.S 67 10 330 

2.4-Dic:hlorophenol 120-83-2 10 330 6.1 34 10 330 

1,2,4-Tric:hlorobcnzene 120-82-1 10 330 2.3 SI 10 330 

Naphthalene 91-20-3 10 330 2.3 49 10 330 

4-Chloroaniline 106-47-11 10 330 1.6 232 20 670 

Hcxa,hlorobutadicn.: !!7-6tl-3 10 330 2.!! 106 10 330 

4-Chloro-3-Methylphcnol S9-S0-7 10 330 5.6 151 · 20 670 

2-Mcthylnaphthalcnc 91 -57-6 10 330 3.7 122 10 330 
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TABLE SL-5-5 
ST. LOUIS LABORATORY 

CLP or Haz.ardous Substance List for Sernivolatile Organics 
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with Contract Required Detection Limits (CRDL)1
, Method Detection Limits (MDL): and 

Practical Quantitation Limits (PQL)3 

Analyte CAS Water Soil Water Soil Water Soil 
Number CRDL CRDL' MDL MDL' PQL PQL' 

(us/L) (us/Ka) (us/L) (ugfK&) (ug/L) (uglL) 

Hcxachlorocyclopentadicnc 77-47-4 10 330 1.9 82 10 330 

2,4.6-Trichlorophenol 88-06-2 10 330 7.2 87 10 330 

2,4.5-Trichlorophcnol 95-95-4 25 800 6.0 100 10 330 

2-Chloronaphthalcne 91 -58-7 10 330 2.5 109 10 330 

2-Nitroaniline 88-74-4 25 800 1.3 94 so 1600 

Dimethyl Phthalate 131 -1 1-3 10 330 3.6 74 10 330 

Accnaphthylcnc 208-96-8 10 330 1.9 ss 10 330 

2,6-Dinilrotolucnc 606-20-2 10 330 1.4 82 10 330 

3-Nitroaniline 99-09-2 2S 800 1.8 27 1 50 1600 

Acenaphthene 83-32-9 10 330 2.4 32 10 330 

2.4-Dinitroph,mol 51-211-5 25 800 50 67 so 1600 

4-Nitrophenol 100-02-7 25 800 3 1 158 50 1600 

Dibenzofuran 132-64-9 10 330 1.9 89 10 330 

2,4-Dinitrotolu,me 121-14-2 10 330 0 .92 133 10 330 

Diethylphthalale 84-66-2 10 330 2. 1 207 10 330 

4-Chlorophenyl-pheny lether 7005-72-36 10 330 2.2 176 10 330 

Fluorene 86-73-7 10 330 2.0 188 10 330 

4-Nitroaniline 100-01-6 25 800 2.2 94 50 1600 

4,6-Dinitro-2-Mcthylphcnol 534-52- 1 2S 800 23 86 50 1600 

n-Nitrosodiphcnylamine 86-30-6 10 330 1.4 74 10 330 

4-Bromophcnyl-phcnylcthcr 101-SS-3 10 330 2.1 114 10 330 

Hcxachlorobcnzcne 118-74-1 10 330 2.0 208 10- 330 

Pcntachlorophcnol 87-86-S 25 800 11 77 50 1600 

Phcnanthrcne 85-01-8 10 330 1.2 34 10 330 

Anthraccne 120-12-7 10 330 1.2 37 10 330 
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TABLE SL-S-S 
ST. LOUIS LABORATORY 

CLP or Ha7.ardom Substance List for Semivolatile Organics 
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with Contract Required Detection Limits (CRDL)1, Method Detection Limits (MDL): and 
Practical Quantitation Limits (PQL)3 

Analyte CAS Water Soil Water Soil Wat•r Soil 
Number CROL CRDL• MDL MDL' PQL PQL' 

(u1/L) (ua/Ka) (u1/L) (u1/Ka) (ug/L) (ug/L) 

Carbazole 86-74-8 10 330 NA 60 10 330 

Di-n-Butylphthalate 84-74-2 10 330 1.4 263 10 330 

Fluoranthen• 206-44-0 10 330 1.4 181 10 330 

Pyrcne 129-00-0 10 330 1.2 160 10 330 

Butylbenzylphthalatc 85-68-7 10 330 1.7 192 10 330 

3 ,3 · -Dichlorobenzidine 91-94-1 10 330 1.6 175 20 670 

Bcnzo(a)anthracene 56-SS-3 10 330 2.8 19 10 330 

Chrysene 218-01-9 10 330 2. 1 31 10 330 

bi1(2-Ethylhexyl)phthalate 117-81-7 10 330 3.3 92 10 330 

Di-n-Octylphthalalc · 117-84-0 10 330 1.4 106 10 330 

Bcnzo(b)fluoranthcnc 205-99-2 10 330 1.9 93 10 330 

Bcnzo(k)fluoranthene 207--08-9 10 330 1.3 100 10 330 

Bcnzo(a)pyrene 50-32-8 10 330 1.2 44 10 330 

lnd•no(l ,2,3-cd)pyrene 193-39-S 10 330 1.4 1114 10 330 

Dibcnzo(a,h)anthracenc 53-70-3 10 330 0 .8.5 203 10 330 

Bcnzo(g ,h,i)perylcne 191-24-2 10 330 1.8 167 10 330 

CRDLs apply 10 analysos performod under the USEPA CLP Scop,: of Worl. OLMOI .O and its revisions onlv . 

The Method Detection Limit for water was performed by SW-846 Method 8270 on 7-16-93 . The MDL study for soil was 
performed by SW-846 Method 8270 on 1-20-93 and 2-3-93 . 

Practical Quantitation Limits are taken from SW-846 Method 8270; soil detection limi11 are baud on wet weight. and arc 
the aame with and without GPC cleanup . 

Quantitation limii. listed are for low soil procedure, and are based on w,:t weight. The quantitation limits baud on dry 
wei1ht as required, will be hiJher. The quantitation limits for medium level soil procedures will be higher by a factor of 30 
than the low soil limils. 
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Analyte 

a-BHC 

13-BHC 

6-BHC 

"(-BHC 
(Lind1n.:) 

H.:p11chlor 

Aldrin 

Heptachlor Epoxide 

. Endosulfan 1 

Dieldrin 

4,4' -DDE 

Endrin 

Endosulfan 11 

4,4"-DDD 

Endosulfan sulfa1e 

4,4"-DDT 

Methoxychlor 

Endrin Aldehyde 

Endrin Ke1onc 

a-Chlordane 

')'-Chlordan.: 

Chlordane (Tech) 

Toxaphcnc 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor I 248 

Aroclor 1254 

TABLE SL-S-6 
ST. LOUIS LABORATORY 

Pesticides and PCBs 
Contract Required Detection Limits (CRDL)', 

Method Detection Limits (MDL)2
, and 

Practical Quantitation Limits (PQL)3 

CAS Water Soil Water Soil 
Numbo:r CRDL CRDL• MDL MDL• 

(uJ/L) (UJ/JCi) (us/L) (us/Ki) 

319-84-6 0.05 1.7 0.017 1.36 

319-85-7 0.05 1.7 0.035 0.32 

319-86-8 0 .05 1.7 0.032 0.37 

58-89-9 0.05 1.7 0.023 1.5 

76-44-8 0.05 1.7 0.013 1.4 

309-00-2 0 .05 1.7 0.029 0.33 

1024-57-3 0.05 1.7 0.030 0.36 

959-98-8 0.05 1.7 . 0 .014 1.5 

60-57-1 0.10 3.3 0.029 2.8 

72-55-9 0. 10 3 .3 0.056 0.67 

72-20-8 0.10 3.3 0.033 2.8 

33213-65-9 0.10 3.3 0.061 2. 1 

72-S4-8 0 . 10 3 .3 0 .030 3.3 

1031 -07-8 0.10 3.3 0.050 3.2 

50-29-3 0.10 3.3 0.029 3.0 

72-43-5 0.50 17.0 0.17 15 

7421-93-4 0.10 3.3 0.045 0.66 

53494-70-5 0.10 3.3 0.052 0.72 

5103-71-9 0.05 1.7 0.029 0.33 

5103-74-2 0 .05 1.7 0.028 0.34 

57-74-9 NA NA 0.05 2.6 

8001 -35-2 5.0 170.0 2:2 NDO 

12674-11-2 1.0 33 .0 0.30 16.7 

11104-28-2 2.0 67 .0 0.59 37.2 

11141-16-5 1.0 33 .0 0.50 15.6 

53469-21-9 1.0 33.0 0.79 10.2 

12672-29-6 0.50 33 .0 0.83 7.4 

11097-69-1 1.0 33 .0 0.45 3.7 

ITAS Opc:ration-Spccitic QAMP 
St. Louis La0 · ·· ory App.:ndi x 
Dal~ lnilial~ ~. :i cpl~mh~r I , 1993 
R~vision N 0 .: 0 
Dai.: R.:vis~d: NIA 
Pag.: 68 of 101 

Wato:r Soil 
PQL PQL• 

(us/L) (ug/JCi) 

0.03 0.99 

0.06 2.0 

0.09 3.0 

0.04 1.3 

0.03 0.99 

0.04 1.3 

0 .83 27 

0.14 4.6 

0.02 0.66 

0.04 1.3 

0 .06 2.0 

0 .04 1.3 

0 . 1 I 3 .6 

0 .66 22 

0.12 4.0 

1.8 59 

0 .23 7.6 

NA NA 

NA NA 

NA NA 

0 .14 4.6 

2.4 79 

1.0 33 

1.0 33 

1.0 33 

1.0 33 

1.0 33 

1.0 33 
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Analyte 

Aroclor 1260 

TABLE SL-5-6 
ST. LOUIS LABORATORY 

Pesticides and PCBs 
Contract Required Detection Limits (CRDL) 1

, 

Method Detection Limits (MDL)1, and 
Practical Quantitation Limits (PQL)3 

CAS Water Soil Water Soil 

Number CRDL CRDL' MDL MDL' 
(ug/L) (ug/Ka) (ug/L) (ug/Ka) 

11096-82-S 1.0 33 .0 0 .32 18 

IT AS Operation-Speci fic QAM P 

St. Louis Laboratory Appendix 
Date Initiated : September I . 1993 

Re vision No . : 0 
Date Rev ised : NI A 

Page 69 of 10 1 

Wat.:r Soil 
PQL PQL' 

(ug/ L) (ug/Kg) 

1.0 33 

CRDLs apply to analyses performed under the USEPA Scope of Work OLMOI .0 and its revisions . 

The Method Detection Limit studies fo r pest icidcs/PCBs wen: pe rformed on I / I 8/93 and on 2/4/93 using Method 

8080 . 

Prac1ical Quantitation Limits arc taken from SW-846 method 8080. 

Quantitation limits listed for soil an: based on wet wcieht . The quantitation limits based on dry weight u required . 

will be hiehcr. 

NA • Not Applicable 

ND • Not Determined 
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Analyte 

Dalapon 

Dicamba 

MCPA 

MCPP 

Dichlorprop . 

2,4-D 

2,4,5-TP (Silvex) 

2,4,5-T 

Dinoseb 

2,4-DB 

TABLE SL-5-7 
ST. LOUIS LABORATORY 

Chlorinated Herbicides 
Method Detection Limits (MDL)1

, and 
Practical Quantitation Limits (PQL)2 

CAS Water Soil 
Number MDL MDL3 

(ug/L) (ug/Kg) 

75-99-0 9.48 320 

1918-00-9 0.28 31.3 

94-74-6 97.2 81 20 

93-65-2 122 5960 

120-36-5 1.05 87.0 

94-75-7 2. 15 158 

93-72-1 0. 19 14.9 

93-76-5 0.21 15. 1 

88-85-7 0. 14 1.98 

94-82-6 1.20 84.2 

MDLs were determined on 1/14/93, using SW-846 Method 8150. 

Water 
PQL 

(ug/L) 

58 

2.7 

2490 

1920 

6.5 

12 

1. 7 

2.0 

0.7 

9. 1 
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Soil 
PQL3 

(ug/Kg) 

1160 

54 

49800 

38400 

130 

240 

35 

40 

14 

182 

PQLs are taken from SW-846 Method 8150. The soil detection limits reflect the 
dilution factor obtained from a 50 gram sample taken to a volume of 10 mls . 

Soil detection limits are based on 50 g. wet weight . Detection limits corrected for 
percent solids will be higher. 
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Analyte 

Demeton 

Diazinon 

Disulfoton 

Methyl Parathion 

Malathion 

Ethyl Parathion 

Ethion 

Azinphos Methyl 

EPN 

TABLE SL-S-8 
ST. LOUIS LABORATORY 

Organophosphorous Pesticides 
Method Detection Limits (MDL)1

, and 
Practical Quantitation Limits (PQL): 

CAS Water 
Number MDL 

Soil 
MDL3 

(ug/L) (ug/Kg) 

8065-48-3 0.55 5.21 

333-41-5 0.13 7.63 

298-04-4 0.12 7.02 

298-00-0 0. 11 8. 19 

121-75-5 0. 12 11.0 

56-38-2 0. 10 6.77 

563-12-2 0.09 7.26 

86-50-0 0.43 22.6 

2104-64-5 0.56 9.69 

IT AS Operation-Specific QAMP 
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Water Soil 
PQL PQL3 

(ug/L) (ug/Kg) 

1.2 40 

2.0 67 

0.70 23 

1.2 40 

I.I 37 

0.60 20 

(0.60) (20) 

1.0 33 

0.40 13 

MDLs for water analyses were determined on 2/3/93, and for soils on 12/23/92, both using 
SW-846 Method 8140. 

PQLs are taken from SW-846 Method 8141A, except for Ethion, for which PQLs are 
assigned according to the similarity of the MDL values to Ethyl Parathion. 

Soil detection limits are based on 30 g. wet weight. Detection limits corrected for percent 
solids will be higher. 
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Analyte 

Benzene 

Chlorobenzene 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Ethylbenzene 

Toluene 

m,p-Xylene 

o-Xylene 

TABLE SL-5-9 
ST. LOUIS LABORATORY 

Aromatic Volatil~ by GC 
Method Detection Limits (MDL)1

, and 
Practical Quantitation Limits (PQLf 

CAS Water 
Number MDL 

(ug/L) 

71-43 -·- 0.09 

108-91 0.16 

106-4 0.38 

541-73- i 0.25 

95-50-1 0.35 

100-41-4 0. 16 

108-88-3 0. 16 

0. 19 

95-47-6 0. 19 

Soil 
MDL3 

(ug/Kg) 

0.06 

0.22 

0.75 

0_38 

0.69 

0. 19 

0.38 

0.44 

0.94 
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Water Soil 
PQL PQL3 

(ug/L) (ug/Kg) 

2.0 2.0 

2.0 2.0 

3.0 3.0 

4.0 4.0 

4.0 4_0 

2.0 2.0 

2.0 2.0 

2.0 2.0 

2.0 2.0 

MDLs were determined on 8/27/93 for waler and on 8/19/93 for soil samples using SW-846 
Method 8020. 

PQLs are taken from SW-846 Method 8020, with the exception of the PQLs for xylenes. which are 
determined by comparison to the other PQL,;. 

Soil detection limits are based on 5 g. wet weight. Detection limits corrected for percent solids 
will be higher. 
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TABLE SL-S-10 
ST.LOUIS LABORATORY 

Polynuclear Aromatic Hydrocarbom by HPLC 
Method Detection Limits (MDL)1

, and 
Practical Quantitation Limits (PQL? 

Analyte CAS 
Number 

Naphthalene 91-20-3 

Acenaphthylene 208-96-8 

Acenaphthene 83-32-9 

Fluorene 86-73-7 

Phenanthrene 85-01-8 

Anthracene 120-12-7 

Fluoranthene 206-44-0 

Pyrene 129-00-0 

Benzo( a )anthracene 56-55-3 

Chrysene 218-01-9 

Benzo(b )fluoranthene 205-99-2 

Benzo(k)fluoranthene 207-08-9 

Benzo(a)pyrene 50-32-8 

Dibenzo(ah)anthracene 53-70-3 

Benzo(ghi )pery lene 191-24-2 

lndeno(l23-cd)pyrene 193-39-5 

IT AS Operation-Spe,:ili, QAMP 
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Water Water 
MDL PQL 

(µg/L) (µg/L) 

1.2 18 

1.5 23 

1.6 18 

0.24 2. 1 

0.29 6.4 

1.2 6.6 

0.22 2.1 

0.33 2.7 

0.063 0.1 3 

0.062 1.5 

0.057 0.18 

0. 11 0 . 17 

·0.048 0.23 

0. 16 0.30 

0.099 0.76 

0. 10 0.43 

· MDLs for water analyses were determined on 8/10/93, using SW-846 Method 8310. 

PQLs are taken from SW-846 Method 8310. 
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Analyte 

2378-TCDD 

12378-PeCDD 

123478-HxCDD 

123678-HxCDD 

123789-HxCDD 

2378-TCDF 

12378-PeCDF 

23478-PeCDF 

123478-HxCDF 

123678-HxCDF 

234678-HxCDF 

123789-HxCDF 

1234678-HpCDD 

OCDD 

1234678-HpCDF 

1234789-HpCDF 

OCDF 

TABLE SL-S-11 
ST. LOUIS LABORATORY 

Polychlorinated Dioxins and Furans 
Method Detection Limits (MDL)1

, and 
Practical Quantitation Limits (PQL)2 

CAS Water 
Number MDL 

Soil 
MDL3 

(ng/L) (ug/Kg) 

1746-01-6 6.05 0.27 

40321-76-4 1.77 0.42 

39227-28-6 3.57 0.54 

57653-85-7 2.62 0.64 

19408-74-3 2.36 0.70 

51207-31-9 0.78 0. 13 

57117-41-6 3.07 0.49 

. 57117-31-4 2.42 0.38 

70648-26-9 6.96 0.44 

57117-44-9 6.90 0.38 

60851-34-5 2.15 0.38 

72918-21 -9 1.8S 0.38 

35822-46-9 7.22 0. 19 

3268-87-9 29.0 0.19 

67562-39-4 8.75 0.42 

55673-89-7 2.56 0.14 

39001-02-0 16.2 0.84 

Water 
PQL 

(ng/L) 

10 

25 

25 

25 

25 

10 

25 

25 

25 

25 

25 

25 

25 

50 

25 

25 

50 
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. Soil 
PQL3 

(ug/Kg) 

1.0 

2.5 

2.5 

2.5 

2.5 

1.0 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

5.0 

2.5 

2.5 

5.0 

MDLs for water analyses were determined on 7/26/93, and for soils on 3/22/93, both using 
SW-846 Method 8280. 

PQLs are taken from the USEPA CLP Statement of Work for Analysis of Polychlorinated 
Dibenzo-p-dioxins and Polychlorinated Dibenzofurans, Document Number DFLM0I. I. 

Soil detection limits are based on 10 g. wet weight. Detection limits corrected for percent 
solids will be higher. 
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Analytical Parameters 

Total Uranium 

Radium-228 

Tritium 

Gross Alpha 

Gross Beta 

FIGURE SL-S-12 
ITAS-ST. LOUIS LABORATORY 

Radiochemical Target Detection Limits 

Matrix 

Water 

Soil 

Water 

Water 

Soil 

Water 

Soil, Vegetation 

Filter 

Water 

Soil, Vegetation 

Filter 
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Detection Limit1 

l µg/L (KPA) 

20 µgig (gamma) 

3 pCi/L 

500 pCi/L 

500 pCi /L 

5 pCi /L: 

25 pCi /g 

I pCi/filter 

4 pCi/L 

25 pCi/g 

2 pCi/filter 

Total Alpha Emitting Isotopes for Water, Vegetation I pCi/unit volume 
Radium 

Radium-226/228 by Gamma Soil I pCi/g (Ra-226) 

3 pCi/g (Ra-228) 

Isotopic Americium, Uranium, Water I pCi/L 
Plutonium, Thorium 

Soil l pCi/g 

Vegetation l pCi/g 

Filter I pCi/filter 

T echnetium-99 Water, Filter 3 pCi/L 

Soil, Vegetation 2 pCi/g 

Strontium-89/90 Water, Filter l pCi/L 

Soil, Vegetation l pCi/g 

Polonium-210 Water I pCi/L 

Lead-210 Water 1 pCi/L 

Gamma Water, Filter 20 pCi/L (based on Cs-137) 

Soil, Vegetation 2 pCi/g (based on Cs-137) 

Ra-226/Rn-222 by Emanation Water 0.2 pCi /L 
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Analytical Parameters 

FIGURE SL-5-12 
ITAS-ST. LOUIS LABORATORY 

Radiochemical Target Detection Limits 

I Matrix I 

• 
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Detection Limit1 

'Count durations for all samples will be optimized so that client required detection limits can be achieved. 
Interferences, contaminants, and other matrix problems may cause the sample detection limit 10 exceed the 
desired detection limit. 

2Achievable only when dissolved solids <500 ppm. 
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PERFORMANCE EVALUATION STUDIES 
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TABLE SL-6-1 
IT AS-ST. LOUIS Laboratory 

Performance Evaluation Studies 

PE Sample Program Description Analysis Performed 

USEPA Water Supply Performance Evaluation Trace Metals, Minerals, 
Study- Environmental Monitoring Systems Nutrients, Demands, PCBs, 

Laboratory- Cincinnati Pesticides, Volatile Halocarbons, 
Volatile Aromatics and 
Miscellaneous Parameters, in 
Water 

USEPA Water Pollution Performance Evaluation Trace Metals, 
Study - Environmental Monitoring Systems Nitrate/Nitrite/Fluoride, 

Laboratory - Cincinnati Trihalomethanes, Volatile 
Organics and Miscellaneous 
Parameters, in Water 

USEPA Inorganic Performance Evaluation Study Metals in Water and Soil. 
- Environmental Monitoring Systems Laboratory TAL 1 

- Las Vegas 

USEPA Environmental Radioactivity Laboratory U-Total, ~Ra, Gross al/1, 
Intercomparison Studies Program - 191'l11Sr, ::39J>u, and 3H in Water. 

Environmental Monitoring Systems Laboratory - Gamma Emitters in Water. Blind 
Las Vegas Samples A & B in Water. Gross 

al/1, 90Sr, 137Cs in Filters. 

Department of Energy Environmental Gamma Emitters, 90Sr, !llr.39Pu, 
Measurements Laboratory (DOE-EML) Office of :

41Am, ~u. and U-Total in 
Environmental Restoration and Waste Filters. Gamma Emitters, 90Sr, 

Management, Quality Assessment Program - ::39Pu, :,i Am, and ::34!13Bu in Soil. 
New York Gamma Emitters, 90Sr, :?31f239J>u 

and :41Am in Vegetation. 
Gamma Emitters, 90Sr, :?Jlr.39Pu, 
:41Am, :341231U and U-Total in 
Water. 

1 Target Analyte List USEPA CLP ILM03.0 
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Frequency of 
Participation 

Bi-Annually 

Bi-Annually 

Quarterly 

Monthly 

Bi-Annually 
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PREVENTIVE MAINTENANCE SCHEDULES 
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TABLE SL-7-1 
ITAS-ST. LOUIS LABORATORY 

Maintenance Schedule 
Gas Chromatography1 

IT AS Op~ration-Specific QAMP 

SI . Louis Laboratory Appendix 
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Revision No .: 0 
Dale Revised : Ni A 
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As Needed Semi-annually 

Replace front portion of column packing or break Perform ECO wipe test. 
off front portion of capillary columns. Replace 
column if this action fails to restore performance of 
the column or when column performance (e.g. peak 
tailing, poor resolution, high backgrounds, etc.) 
indicates it is required. 

Change glass wool plug in injection port and/or Replace carbon filters at instrument effluent sites. 
replace injection port liner with cleaned liner when 
front portion of column packing is changed or front 
portion of capillary column is removed. 

Replace septum (usually approximately every 100 
injections). 

Perform gas purity check (if high baseline indicates 
that impure carrier gas may be in use) . 

Replace or repair flow controller if constant gas 
flow cannot be maintained. 

Change fuse when performance indicates fuse has 
blown. 

Reactivate external carrier gas dryers when blue 
indicator changes to pink. 

Clean detectors when baseline indicates 
contamination or when response is low. 

Reactivate flow controller filter dryers when 
presence of moisture is suspected. 

Tekmar purge and trap devices: replace traps and 
columns when poor response or disappearance of 
reactive or poorly trapped compounds. 

'Refer to manufacturer' s instructions for each instrument to perform maintenance operations. 
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As Needed 

Replace column None 
packing material 
and filter 
membranes when 
column 
performance does 
not meet method 
specifications 

Backflush loops if 
pressure exceeds 
IS-psi (due to a 
small particle 
clogging the valve) 

TABLE SL-7-2 
ITAS-ST. LOUIS LABORATORY 

Maintenance Schedule 

ITAS Oporation-Spocific QAMP 
St. Louis Laboratory Appondix 
Date lnitiat~d : Soptcmbcr I. 1993 
Revision No. : 0 
Date Re vised : NI A 
Pag~ 8 I of IO I 

Gel Permeation Chromatograph (GPC) 1 

Daily Monthly Semi-annually Annually 

None Oil the electric None 
motor on the 
pump every 
1500-2000 hours 
of use. 

'Refer to manufacturer·s instructions for each instrument to perform maintenance operations. 
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Instrument 

Mass Spectrometer 

Neslab Chiller 

TABLE SL-7-3 
ITAS-ST. LOUIS LABORATORY 

Maintenance Schedule 
Mass Spectrometers1 

As Needed Monthly 

Check level of oil in Not Applicable 
mechanical pumps and 
diffusion pump if 
vacuum is insufficient. 
Add oil if needed 
between service contract 
maintenance. 

Electron multiplier: 
replace when the tuning 
voltage approaches the 
maximum and/or when 
sensitivity falls below 
required levels. 

Clean Source, including 
all ceramics and lenses -
the source cleaning is 
indicated by a variety of 
symptoms including 
inability of the analyst to 
tune the instrument to 
specifications. poor 
response, and high 
background 
contamination. 

Check coolant level. Vacuum outside chiller 
Add coolant as required to prevent dust from 
to maintain cooling. clogging filters 

IT AS Op~ra1ion-Sp~cific QAMP 
S1. Louis Labora1ory App~ndix 
Dal~ lni1ia1ed : s~pl~mber I, 1993 
R~vision No . : 0 
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Annually 

Not Applicable 

Clean on-line filter in 
Neslab 

'Refer to manufacturer' s instructions for each instrument to perform maintenance operations 
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Daily 

Clean Optical Windows 

Clean Contact Cylinders 

Check tubes and platform, 
replace if corroded, flaking or 
if low absorbance results 

TABLE SL-7-4 
ITAS-ST. LOUIS LABORATORY 

Maintenance Schedule 
Graphite Furnace Atomic Absorption1 

Monthly Semi-Annually 

Check coolant level in Replace contact cylinders 
cooling unit. Add coolant 
if error message appears 

ITAS Operation-Specific QAMP 
St. Louis Laboratory Appendix 
Date Initiated : September I, I 993 
Revision No .: 0 
Date Revised : NIA 
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Annually 

Notify service 
representative to perform 
cleaning of optics 

'Refer to manufacturer's instructions for each instrument to perform maintenance operations 
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As Needed 

Clean 
micromembrane 
suppressor when 
decreases in 
sensitivity arc 
observed 

Change fuses 
when power 
problems occur 

Change column 
when peak shape 
and resolution 
deteriorate or 
when retention 
time shortening 
indicates that 
exchange sites 
have become 
deactivated. 

Degas pump head 
when flow is 
erratic 
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TABLE SL-7-5 
ITAS-ST. LOUIS LABORATORY 

Maintenance Schedule 
Ion Chromatography1 

Daily Weekly Monthly Semi-annually 

Check plumbing Check pump heads Clean conductivity Replace gradient 
for leaks cell pump piston seal 

Check UV /VIS Check filter (inlet) Check conductivity Clean high 
detector for leaks cell for calibration pressure valve 

Check all air and 
liquid lines for 
discoloration and 
crimping, if 
indicated. 

'Refer to manufacturer's instructions for each instrument to perform maintenance operations. 
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Daily 

Check the pump winding, replace if 
needed. 

TABLE SL-7-6 
ITAS-ST. LOUIS LABORATORY 

Maintenance Schedule 
icp• 

Monthly 

Clean intelligence controller filters 

Check and clean nebulizer, mixing 
chamber and torch 

Check the pump capillary tubing, clean or 
replace if needed 

Clean optical path windows 

Clean RF generator filters 

IT AS Operation-Specific QAMP 
St. Louis Laboratory Appendix 
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Semi-annually 

Change vacuum pump oil 

1Refer to manufacturer's instructions for each instrument to perform maintenance operations. 
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Daily 

Check oxygen supply 

Check persulfate supply 

Check acid supply 

Check printer paper 

Check Sn and Cu scrubber 

Add a few drops of H3PO. 
to GLS 

Check carrier gas flow rate 
( = 200-cc/min.) 

TABLE SL-7-7 
ITAS-ST. LOUIS LABORATORY 

Maintenance Schedule 
Total Organic Carbon Analyzer 

Weekly Bi-monthly 

Check liquid flow rate pump Change pump tubing 
tubing conditions 

Check for moisture in LiOH 
tube 

Check injection port septum 

1Refer to manufacturer's instructions for each instrument to perform maintenance operations. 
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Monthly 

Change Sn and Cu 

-· 
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Daily 

Check exit tube and quartz wool 

Check for gas bubbles in titration 
sidearm 

Check inlet area for GAC spills 

Check electrolyte level, add if needed 

Clean quartz boat 

TABLE SL-7-8 
ITAS-ST. LOUIS LABORATORY 

Maintenance Schedule 
Total Organic Halide Analyzer 

Weekly 

Change quartz wool in inlet liner and 
exit tube 

Measure gas flow 

Perfonn cell perfonnance check 

IT AS Operation-Specific QAMP 
St. Louis Laboratory Appendill 
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Monthly 

Examine and clean pyrolysis tube 

Clean titration cell 

Perfonn electronic test 

Check O-rings, replace if worn 

'Refer to manufacturer's instructions for each instrument to perfonn maintenance operations. 
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As Needed 

Replace air filter 
when progressive loss 
of air pressure is 
observed 

Replace air valve 
tubing when occlusion 
in tubing is observed 

Daily 

Check air pressure 
gauge (22 ± 2 psi) 

Use recommended 

TABLE SL-7-9 
ITAS-ST. LOUIS LABORATORY 

Maintenance Schedule 
TRAACS 800 Auto Analyzer' 

Monthly 

IT AS Operation-Specific QAMP 
St. Louis Laboratory Appendix 
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Semi-annually Annually 

Change all pump tubes ( or after 1000 hours Lightly lubricate the 
( or after 200 hours of of pumping time) Linear Sample Rails 
pumping time) (use semi-fluid 

Replace pump platens lubricant) 

Clean sample probe Replace colorimeter 
washout procedure (at shaft lamp (or after 2500 
end of analysis hours of use) 
operations) 

1Refer to manufacturer' s instructions for each instrument to perform maintenance operations. 
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Daily 

Clean sample aspirator by 
flushing with DI water 

Check flow rate of stannous 
chloride 

Check tubing and replace if 
needed 

TABLE SL-7-10 
ITAS-ST. LOUIS LABORATORY 

Maintenance Schedule 
Video 12E Cold Vapor Atomic Analyzer1 

Weekly Monthly 

Clean windows with Clean cell in aqua regia 
methanol 

1Refer to manufacturer's instructions for each instrument to perform maintenance operations. 
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Annually 

Notify service representative 
to perform cleaning of optics 
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TABLE SL-7-11 
ITAS-ST. LOUIS LABORATORY 

Maintenance Schedule 
High Pressure Liquid Chromatography1 

As Needed 

IT AS Operation-Specific QAMP 
St . Louis Laboratory Appendix 
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Column change: Columns are replaced when peak shape and resolution indicate that the chromatographic performance 
of the column is below method requirements 

Filters are cleaned every time a column change talccs place 

The slides on the auto sampler arc oiled when the sample docs not advance as required 

1Refer to manufacturer's instructions for each instrument to perform maintenance operations . 
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Instrument 

Gas Flow 
Proponional 
Counters 

Germanium Gamma 
Detector 

Alpha Spectrometers 

Liquid Scintillation 
Counter 

As Needed 

As carrier gas is 

TABLE SL-7-12 
ITAS-ST. LOUIS LABORATORY 

Maintenance Schedule 
Radiological Analysis Equipment• 

Weekly 

IT AS Operation-Specific QAMP 
St. Louis Laboratory Appendix 
Date Initiated : September I . 1993 
Revision No .: 0 
Date Revised : NIA 
Page 91 of 101 

Monthly Annually 

Not Applicable Not Applicable Noc Applicable 
consumed, change P-10 

Not Applicable Fill liquid nitrogen Not Applicable Noc Applicable 
Dewars 

Not Applicable Noc Applicable Check vacuum pump Change vacuum 
oil level, fill if pump oil 
necessary 

Not Applicable Not Applicable Normalize PM tubes Not Applicable 

1Refer to manufacturer's instructions for each instrument to perfonn maintenance operations. 
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ADDITIONAL OPERATION-SPECIFIC 
INFORMATION 
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Detector 

Gas Proportional Counter 

Alpha Spectrometry 

KPA 

Radon Emanation Counter 
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ITAS-ST. LOUIS LABORATORY 
Summary or Radiological Instrument Calibrations 

Type Minimum Frequency Criteria 

Initial Every 3 years ± 10" of NIST traceable standard 
Calibration 

Self-Absorption Every 3 years Alpha mass thickness < 10 mg/cm2 
Beia mass thickness < 10 mg/cm1 

Check Source Daily ± 3 Standard Deviations from Control 
Chan 

Background Daily ±3 Standard Deviations from Control 
Chan 

Initial Annually 10,000 counts 
Calibration 

Pulser Check Daily ± 100 KcV of true value 

Energy Weekly Peak Resolution at FWHM (Full Width 
Calibration at Half Maximum Height) s 100 KcV 

Check 

Efficiency Weekly Minimum 10,000 counts; uncenainty 
Check s2" 

Background Monthly 4,000 minutes 

Initial Per Batch 5 low and 5 high standards; r c!: 0.96; 
Calibration lifetime between 100-340 ,.s 

Calibration Per Batch I low and 1 high; must be within 2a 
Check error 

Background Per Batch 1 low and 1 high standard, r c!: 0.96; 

.. lifetime between 100-340 µ.s 

Check Source Per Batch ±3 Standard Deviations from Control 
Chan 

Cell Efficiency Annually > 1000 counts 

Background Per Batch c!: sample count lime 
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Detector 

Gamma Spectrometer 

Liquid Scintillation 
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ITAS-ST. LOUIS LABORATORY 
Summary of Radiological Instrument Calibrations 

Type Minimum Frequency Criteria 

lnilal Calibration Annually ± 10% of NIST source 

Check Source Daily ± 3 Standard Deviations from Control 
Chart 

Background Monthly c!: 24 hours 

Initial Monthly Per manufac111rer 
Calibration Quench curves c!: 100,000 counts 

Check Source Per Batch c!: 100,000 counts 

Background Per Batch ± 3 Standard Deviations from Control 
Chart 

Efficiency Per Barch ±3 Standard Deviations from Control 
Chart 

Quench Curve Per Barch Per manufacturer 
Check 



'--..f.j 
r---.. 
c:J 

I~ 

t:':',J 
~ 
;:-'-..J 
~ --...... 
5--, 

Analytical 
Parameters 

Gross Alpha/Beta 

Radium-228 

Tritium 

Total Uranium 
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ITAS-ST. LOUIS LABORATORY 
Minimum Radiological Quality Control Samples 

QC Sample Quality Coatml 

Method Blank Frequency: I per analytical batch of S 20 samples of the same matrix 
£!:i!m!: Activity i• S Contract Detection Limit 
Com:ctive Action: Evaluate data; reanalyze blank and associated sample batch 

Laboratory Control Frequency: I per analytical batch of S 20 samples of the sample matrix 
Sample Criteria : ± Jo of the mean recovery as determined by control tables 

Corrective Action : Evaluale data: reanalyze LCS and associated sample batch 

Duplicate Sample Frequcnc:i: : I per batch of :S 20 sampleli of the same matrix within a 14-day p.:riod 

~ : 1.5 x 2o error of the sample 
Corrective Action: Flag data for client evaluation 

Method Blank Frequency : I per analy1ical batch of S 20 samples of the same matrix 

~ : Activity is s Contract Detection Limit · 
Corrective Action: Evaluate data; reanalyze blank and associated sample batch 

Laboratory Control Frequency: I per analytical batch of S 20 samples of the sample matrix 
Sample £!:i!m!: ± Jn of the mean recovery II determined by control tables 

Corrective Action: Evaluate data; reanalyze LCS and associated sample batch 

Duplicate Sample Frequency: I per batch of S 20 samples of the same matrix within a 14-day period 

~ : 1.5 x 2o error of the sample 
Com:ctive Action: Flag data for client evaluation 

Carri.:r Frequencv : Tracer added to each sample. blank and QC sample 

~ : Tracer recovery shall be 20-110'.i 
Con-c..:tivc Action: Reanalyze analytical bat.:h if yield for blank or LCS is outsiJ.: 
a..:ct:puinc..: ..:rit~ri• . Reanalyzc samples with yield out~ide acceptance criteria 

Method Blank' Frequency : I per analytical batch of S 20 samples of the same matrix 

~ : Activity is :S Contract Detection Limit 
Corrective Action: Evaluate data; reanalyze blank and associated sample batch 

Laboratory Control Frequency: I per analytical batch of S 20 samples of the sample matrix 
Sample ~: ± Jo of the mean recovery II determined by control tables 

Comctive Action: Evaluate data; reanalyze LCS and associated sample bat,h 

Duplicate Sample Frequency: I per batch of S 20 samples of the same matrix within a 14-day period 

~: 1.5 x 2o error of the sample 
Comctive Action: FlaJ data for client evaluation 

Method Blank Frequency : I per analytical batch of S 20 samples of the same matrix 
£!:i!m!: Activity i1 S Contract Detection Limit 
Com:ctive Action: Evaluate data; reanalyze blank and associated sample batch 

Laboratory Control Frequency: I per analytical batch of S 20 samples of the sample matrix 
Sample ~ : ± Jn of the mean recovery II determined by control tables 

Corrective Action: Evaluate data; reanalyze LCS and associated sample batch 

Duplicate Sample Frequenc::z:: I per batch of S 20 samples of the same ma1rix within a 14-day period 
CriteriA: 1.5 x 2o error of the sample 
Corrective Action: Flag data for client evaluation 

·-
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Analytical 
Parameten 

laotopic Uranium 
U-238, U-234, .U-235 

Isotopic Plutonium 
Pu-2391240, Pu-238 
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ITAS-ST. LOUIS LABORATORY 
Minimwn Radiological Quality Control Samples 

QC Sample ~ty Control 

Method Blank Frequency: I per analytical batch of :S 20 samples of the same matrix 

Criteria: Activity i1 :S Contract Detection Limit 
C2rrective Action: Evaluate data; reanalyze blank and associated sampk oatch 

Laboratory Control Frequency: I per analytical batch of :S 20 samples of the sample matrix 
Sample ~: ± 3a of the mean recovery as determined by control tables 

Corrective Action: Evaluate data; reanalyze LCS and usociated sample batch 

Ouplicato Sampl• Freguenc:z: : I per batch of ~ 20 samples of tho samo matrix within a 14-day period 
Criteria : I .5 x 2o error of the sampl• 
Correc1ivo A~1ion: Flag data for dionl ovalua1ion 

Carri.:r Freguenc:z: : Tracer added lo each sampl,: . blank and QC sampl• 

~ : Tracer n:covery shall be 20-1 IO'A 
Corrective Action: Reanalyze analytical batch if yield for blank or LCS is outside 
acceptance criteria. Reanalyze samples with yield outside acceplanc• criteria 

Method Blank Freguenc:z:: I per analytical batch of :s 20 samples of the same matrix 

~ : Activity is :S Contract Detection Limit 
Corrective Action: Evaluate data: reanalyze blanl.: and associated sample batch 

Laboratory Control Frequency: I per analytical batch of :S 20 samples of lhe sample matrix 
Sample £.ti.!!D!: ± 3a of the mean recovery u determined by control tables 

Corrective Action: Evaluate data; reanalyze LCS and associated sample bat~h 

Ouplicat• Sample Freguencx : I per batch .of :S 20 samples of the same matrix within a 14-day period 
Criteria : 1.5 x 2a error of the sample 
Corrective Action: Aa1 data for client evaluation 

Carrier F!!qUe£1!:x: Tracer added 10 each sample, blank and QC sample 
Crj1erja: Tracer recovery shall be 20-110% 
Corrective Action: Reanalyze analytical batch if yield for blanl.: or LCS is outside 
acceptance criteria . Reanalyze samples with yield outside acceptance criteria 



~ 
1....,,0 
r--,.... 
c::} 

Jj 

('.,j 
CD 
~~~ 

~ ·­-.--. 
5...., 

Analytical 
Parameten 

Isotopic Thorium 
Th-228. Th-230. Th-232 

T.:chn.:tium 

Gross Alpha by 
Copr,:cipitation 

TABLE SL-8-2 

IT AS Op.:ration-Sp,:ci fo; QAMP 
St. Louis Laboratory App.: ndix 
Dat.: lnitiat.:d : S.:pt.:mh.:r I. 1993 

R.:vision No .: 0 
Dat.: R.:vis.:d : NI A 
Pag.: 9 7 of IOI 

ITAS-ST. LOUIS LABORATORY 
Minimum Radiological Quality Control Samples 

QC Sample Quality Control 

Method Blank Frequency: I per analytical batch of :S 20 samples of th.: same matrix 

~ : Activity i1 S Contract Detection Limit 
CorTCctive Action: Evaluate data; reanalyze blank and aasociated sample batch 

Laboratory Control Frequency: I per analytical batch of S 20 samples of the sample matrix 
Sample ~: ± Jo of the mean recovery H determined by control tables 

CorTCCtive Action: Evaluate data; reanalyze LCS and anociated sample batch 

Duplicate Sample Frequency : I per batch of S 20 samples of the same matrix within a 14-day period 

~ : 1.5 x 2o enor of the sample 
Comctive Action: Aag data for client evaluation 

Cartier Frequency: Tracer added to each sample, blank and QC sample 
Criteria : Tracer recovery shall be 20-110 <;; 
Comctive Act ion: Reanalyze analytical batch if yield fo r blank or LCS is outsid.: 
acceptance criteria . Reanalyze samples with yield outside acceptance criteria 

Method Blank Frequency : I per analytical batch of :S 20 samplcs of the same matrix 
Criteria : Activity is S Contract Detection Limit 
Co1Tective Action: Evaluat,: data; reanalyze blank and aasociatcd sample batch 

Laboratory Control Frequency: I per analytical batch of :S 20 samples of the sample matrix 
Sample £ti!!!!!: ± Jo of the mean recovery as determined by control tables 

CorTCctive Action: Evaluate data; reanalyze LCS and assoc iated sample batch 

Duplicate Sample Frequency : I per batch of S 20 samples of the same matrix within a 14-day period 

£ti!!!!!: 1.5 x 2o enor of the sample 
Comctive Action: Aag data for client evaluation 

Method Blank Frequency: I per analytical batch of :S 20 samples of the sam,: matrix 

£!:i!!!:i!: Activity is :S Contract Detection Limit 
Comctive Action: Evaluate data: reanalyze blank and assoc iated sample batch 

Laboratory Control Frequency : I per analytical batch of S 20 samples of the sample matrix 
Sample Criteria : ± Jo of the mean recovery as determined by control tables 

CorTCctive Action: Evaluate data; reanalyze LCS and associated sample batch 

Duplicate Sample Frequency : I per batch of S 20 samples of the same matrix within a 14-da y pc riod 

£ti!!!!!: 1.5 x 2o enor of the sample 
CorTCctive Action: Flag data for client evaluation 
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ITAS-ST. LOUIS LABORATORY 
Minimum Radiological Quality Control Samples 

QC Sample Quality Control 

Method Blank Frequency : I per analytical batch ·of S 20 sampl.:s of th.: same matrix 

£!:iWi!: Activity is S Contract Detection Limit 
Corrective Action: Evaluaie daia; reanalyze blank and associat.:d sampl.: batch 

Laboratory Control Frequenc:r: : I per analytical batch of S 20 samples of the sampl.: matrix 
Sample £!:iWi!: ± Jo of the mean recovery as determined by control tables 

Corrective Action: Evaluate data; reanalyze LCS and aS10Ciated sample batch 

Duplicate Sample Freguenc:r: : I per batch of S 20 samples of the same matrix within a 14-day p.:riod 

£riilli!: I .5 x 2o error of th.: sample 
Corrective Action: Flag data for dient evaluation 

Carrier Frequency : Tracer added 10 each sample, blank and QC sampl.: 

£!:iWi!: Tracer recovery shall be 20-110% 
Corrective Action: Reanalyze analytical batch if yi.:ld for blank or LCS is outside 
accepiance criteria . Reanalyze samples with yield outside acceptance criteria 

Method Blank Freguenc:r; : I per analytical batch of S 20 samples of the same matrix 
Criteria: Activity is S Contract Detection Limit 
Corrective Action: Evaluate data; reanalyze blank and associated sample batch 

Laboratory Control Freguenc:r:: I per analytical batch of S 20 samples of the sample matrix 
Sampl.: £!:iWi!: ± Jo of the mean recovery u determined by control tables 

Corrective Action: Evaluate data; reanalyze LCS and associated sample batch 

Duplicate Sample Frequency : I per batch of S 20 samples of the same matrix within a 14-day p.:riod 

£!:iWi!: 1.5 x 2o error of the sample 
Corrective Action: Flag data for client evaluation 

Carrier Frequenc:r; : Tracer added to each sample. blank and QC sampl.: 

£!:iWi!: Trac.:r recovery shall be 20-110 \; 
Corrective Action: Reanalyz.: analytical batch if yi.:ld for blank or LCS is outsid.: 

acceptance crit.:ria . Reanalyze samples with yield outside acceptance crit.:ria 
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IT AS-ST. LOUIS LABO RA TORY 
Minimum Radiological Quality Control Samples 

QC Sample Quality Coatrol 

Method Blank Frequency: I per analytical batch of s 20 samples of the same matrix 
£!:i!e!i!: Activity is S Contnct Detection Limit 
Con-cctive Action: Evaluate data; reanalyze blank and associated sampl,= batch 

Labontory Control Fregue!!!:y: 1 per analytical batch of S 20 samples of the sample matrix 
Sample £!:i!si!: ± Je7 of the mean recovery as determined by control tables 

Con-cctive Action: Evaluate data; reanalyze LCS and associated sample batch 

Duplicate Sample Frequency : I per batch of S 20 sample~ of the ~me matrix within a 14-day period 
Criteria : I .S x 2o error of the sample 
Con-cctive Action: Flag data for client evaluation 

Carrier Frequency : Tncer added lo each sample . blanl: and QC sample 
Criteria : Tncer recovery shall be 20-1 IO'l 
Con-cctive Action: Reanalyze analytical batch if yield for blanl: or LCS is outside 
acceptance criteria. Reanalyze samples with yi,=ld outside acceptance criteria 

Method Blan!. Frequency : 1 per analytical batch of S 20 iamples of the same matrix 

£!:i!si!: Activity is S Contnct Detection Limit 
Con-cctive Action: Evaluate data; reanalyze blanl: and associated sample batc h 

Laboratory Control Frequency : I per analytical batch of S 20 samples of the sample matrix 
Sample £!:i!si!: ± 3C7 of the mean recovery H determined by control tables 

Con-cctive Action: Evaluate data; reanalyze LCS and associated sample batch 

Duplicate Sample Frequency : I per batch of S 20 umplcs of the ume matrix within a 14-day period 

£!:i!si!: 1.5 x 2o error of the sample 
Con-cctive Action: Rag data for client evaluation 

Carrier Frequency: Tncer added to each sample. blanl: and QC sample 
Criteria: Tncer recovery shall be 20-11 0% 
Con-cctive Action: Reanalyze analytical batch if yield for blank or LCS is outside 
acceptance criteria . Reanalyze samples with yield outside acceptance criteria 
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ITAS-ST. LOUIS LABORATORY 
Minimum Radiological Quality Control Samples 

QC Suai- Quality Control 

Melhod Blank Frequency: I per analytical batch of S 20 samples of the same ma1rix 

Criteria: Activity i• S Contract Detection Limit 
Corrective Action: Evaluate data; reanalyze blank and associated sample ba1ch 

Laboratory Control Frequency: I per analytical batch of S 20 samples of the sample matrix 
Sample Criteria : ± Ju of the mean recovery II determined by control tables 

Corrective Action: Evaluate data; reanalyze LCS and assoc:iated sample batch 

Duplicale Sample Freguenc:i: : I per batch of S 20 samples of the same malrix within a 14-day period 
Criteria : 1.5 x 2o error of the sample 
Corrective Ac1ion : Flag data for client evaluation 

Carrier Freguenc:i: : Tracer added to each sample, blank and QC sample 

~ : Tracer recovery shall be 20-110% 
Corrective Action: Reanalyze analytical batch if yield for blank or LCS is oulside 
acceptance criteria. Reanalyze samples with yield outside acceptance criteria 

Method Blank Freguencv : 1 per analytical batch of S 20 samples of lh< same ma1rix 
Criteria : Activity is S Contract Dete"ion Limit 
Corrective Action: Evaluate data; reanalyu blank and associated sample batch 

Laboratory Control Freguency : I per analytical batch of S 20 sampl,:s of the sampl,: matrix 
Sample ~ : ± Jo of the mean recovery II determined by control tables 

Corrective Action: Evaluate data; reanalyz,: LCS and associated sampl,: batch 

Duplica1,: Sample Freguenc:i: : I per ha1ch of S 20 sampl,:s of 1he same mairix within a 14-day period 

Criteria : 1.5 x 2o error of the sample 
Corrective Action: Flag data for client evaluation 

Carrier Freguency : Tracer added 10 each sample. blank and QC sampl,: 

~ : Tracer recovery shall be 20-110% 
Corrective Action: Reanalyze analytical batch if yio:ld for blank or LCS is outside 
acceptance criteria . Reanalyze samples with yield outside acceptance c riteria 
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Gamma Emiitcrs 

Actinid~~ . as applicable, 
Co-60,.Cs• l37, K-40, Mn-54. 
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ITAS-ST. LOUIS LABORATORY 
Minimum Radiological Quality ControS Samples 

QC Sample Quality Coatrol -
Method Blank Fl'equency: I per analytical :,atch of S 20 samples of the ramc matrix 

£Ii!£!!!: Activity i1 S Con!rao:1 Detection Limit 
Corrective Action: EnlualC data; reanalyze blank and HICCiated sample batch 

Laboratory Control Fmgu1,nci-: I per analyti.::11I batch of :S 20 umples of the s:ample matrix -
Sample ~ : ± Jo of tlic mean ;-c,overy as determined by con\rol tables 

Con-cctive Action: Evaluate data; reanalyze LCS and associated umple batch 

Duplicate Sample Freguencv : I per batch of :S 20 aan,ples of th~ same matri;i; within a 14-day period 

£!:!illi!: 1..5 x 2o error of the sample 
Con-cctive Action: Flzg d11.1 for clienl evaluation 

Method Blank Freguency : I per analytical batch of S 20 samples of the S!l:ne matrix 
£!i!£!i!: Activity is S Contract Detec:ion Limit 
Corrective Action: Evaluate data; reanalyze blank anc! H:1<.\i~i1ted sample batch 

Laboratory Control Freguenc;i:: I per analytical batch of :S 20 umpl:t of :h~ umple matrix 
Sample ~ : ± Jo of the mean recovery aa determined by control tables 

Con-cctive Action: Evalwiili da!M; n=analyzc LCS 1ml aswciated sample bate~ 

Duplicate 3&;;1p!c Ftt~il: 1 · r,~r ba!eh of S 20 umplu of t.'.c S&me matrix within a 14-day period 

£!i!£!i!: 1.5 x 2o error of the sample 
CorTective Action: Flag data for client evaluation 




