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Chapter 9

Quality assurance is an integral part of every activity at Brookhaven

National  Laboratory. A comprehensive program is in place to ensure

that all environmental monitoring data meet quality assurance and

quality control requirements. Samples are collected and analyzed in

accordance with standard operating procedures that are designed to

ensure that samples are representative and data are reliable and

defensible. Quality control in the analytical laboratories is maintained

through daily instrument calibration, efficiency and background checks,

and testing for precision and accuracy. Data are verified and validated

as required by project-specific quality objectives before they are used

to support decision making.

BNL uses the on-site Analytical Services Laboratory and four off-site

contractor laboratories to analyze environmental samples. All

analytical laboratories are certified by New York State for the tests

they perform for BNL and are subject to oversight that includes state

and national performance evaluation testing, review of quality

assurance programs, and audits.

The two primary laboratories reporting radiological analytical data (BNL

and one off-site laboratory) scored 92 percent and 100 percent satisfactory

results, respectively, in state and federal performance evaluation programs.

This is an improvement from last year’s overall score of 89 percent and

95 percent, respectively. In nonradiological performance evaluation testing

under the New York State Environmental Laboratory Approval Program

(potable and nonpotable water), BNL received a satisfactory rating of

96.8 percent; the three off-site contractor laboratories scored between

93.3 percent and 94.8 percent. BNL’s combined score of 96 percent

“overall satisfactory” for the 593 radiological and nonradiological

performance evaluation tests carried out in 2001 is considered excellent.

The multilayered components of Quality Assurance monitored at BNL

ensure that all analytical data reported for the 2001 Site Environmental

Report are reliable and of high quality.
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9.1 QUALITY PROGRAM ELEMENTS
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9.2 SAMPLE COLLECTION AND HANDLING
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Determine sampling 
requirements using 

Data Quality Objective or 
equivalent process 

(Sec. 9.1)

Prepare Environmental 
Monitoring Plan

(Sec. 9.1)

Establish contract 
with analytical laboratory 

(Sec. 9.3.2)

Collect samples
(Sec. 9.2)

Prepare field QC samples
(trip blanks etc.)

(Sec. 9.2.2)

Handle and track
samples

(Sec. 9.2.1)

Analyze samples
(Sec. 9.3)

Verify and validate 
analytical results

as necessary
(Sec. 9.4)

Manage data
(Sec. 9.2.3)

Test Laboratory 
Proficiency (Sec. 9.7)
and Audit (Sec. 9.8)

Review and evaluate
analytical results 
in context (9.1)

Use data 
to support 

decisionmaking

Report data as required, 
and summarize in this 

Site Environmental Report
(Chapters 3-8, Appendix F)

Analytical Lab
QA/QC 

(Sec. 9.5 - 9.6)
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Figure 9-1. Flow of Environmental Monitoring
QA/QC Program Elements
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9.2.1 Field Sample Handling
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9.2.2 Field Quality Control Samples
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9.2.3 Tracking and Data Management
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9.3 SAMPLE ANALYSIS
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9.3.1 ASL Qualifications

���:���0��)��*%�(���))�%3�(�����������
��	�%�%'�"����!	�!%!��	�%�%'�"����"��(�"���
�!�������)��������%!��!+��%!(�!������()�����%
��))%���
%����!+��%!(�!����(%!��%��!'��!	
*�"������%)�����%!���5����0�����"����*��	�
�����
��,�F%�9�0�������)���(�!��%*�>�����
��F0�
>��*%��������(��'�%�����)��#
������!	

'�((���!�)%��
����!	�!%!)%��
���,������!������
�!���+�����(����"��������%*�,��"�������))�%+�	
�&��(���%	��

9.3.2 Contractor Lab Qualifications

����)�%"���	��!	�(��!���!�	�"%!���"���,���
����*%��%,�!'�%**8�������
%���%�����7
� D�!������!'�!����!'���
��D�����!�$������8

�%!��0%����$��%��!���*%����	�%�%'�"����!	
!%!��	�%�%'�"����!������

� >26���
��!�6��+��������,�F%�9��*%�
!%!��	�%�%'�"����!������

� 0�+��!85��!����
��05����!�6%!�%���$%!8
!�"��"����!	�0����%�����6���%�����*%����	�%�%'�8
"����!	�!%!��	�%�%'�"����!������

� $��(��3���
��!�&%�����������5�3����*%������"�
!%!��	�%�%'�"����!�������
5���)�%"����%*�����"��!'�"%!���"�%����
%��8

�%������!+%�+�����!�(
���%*�*�"�%��7������������"%�	
%!�)�%*�"��!"���+������%!��&����������2��)��8
����"��%!�
�		�!'��/��)%��8����"��%!���	���!'���!	���
�������	����!"���%�������%,!� �# $�)�%'��(��

!"����"%!���"������
��!��,��	�	��������
%���%��
(����*%��%,����� ���������(�!����!	��!�����"��
�!	� $��������(�!����!���������0����(�!��%*
B%�9��.%���!�� $�)�%"�	������������
��(���
*%��%,�����	��"����	��!�0�"��%!�������!"��	��	����
�!����(�!��"���
����%!����**�"��!"���!	�
�"9'�%�!	
"��"9����!	����!	��	�������*%��)��"���%!��!	
�""���"������������!�����"�����
�������������������
"����*��	�
���F0�
>�*%����������+�!���!�������
5�����
%���%��������%�������
=�"���%�&�������!'
�0�"��%!���A���!	���	�����0�"��%!������

9.4 VERIFICATION AND VALIDATION OF

ANALYTICAL RESULTS
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9.4.1 Verifying and Validating ASL Results
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9.4.2 Verifying and Validating Off-Site Results
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9.5 ANALYTICAL LABORATORY QA/QC
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9.6 ASL INTERNAL QUALITY ASSURANCE
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9.6.1 Radiological Instrument Calibrations
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9.6.3 Accuracy and Precision
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9.6.4 Nonradiological Organic and Inorganic Analyses
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9.7 PROFICIENCY EVALUATION TESTING
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9.7.1 Summary of Test Results
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Figure 9-2. Radiological Results Summarized: Labs’ Scores in
US DOE/EML, NYSDOH ELAP, and ERA PE Programs for 2001.
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Figure 9-3. Nonradiological Results Summarized: Labs’ Scores in
NYSDOH ELAP and ERA PE Programs for 2001.
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9.7.3 Nonradiological Assessments
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