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APPENDIX H

IN-SITU GAMMA SPECTROMETRY QA/QC PROGRAM
H.1  INTRODUCTION

Two systems, the HPGe (high purity germanium detector) and the RTRAK (Radiation
Tracking System), perform in-situ gamma spectrometry measurements to provide data on
the concentrations of primary radiological contaminants of concern in surface (or exposed)
soil at the FEMP.

The RTRAK system is a gamma-ray measurement system mounted on a tractor. The
measurement system consists of a 4x4x16 (inches) Nal detector and associated
electronics that provide high-speed pulse height analysis. This system allows the
collection of a gamma energy spectrum, which can be analyzed to identify and quantify
radioactive isotopes that may be present within the detector's viewing area. Gross
gamma activity data may also be obtained, depending upon data usage requirements. The
tractor is equipped with a global positioning system (GPS), operating in a real-time
differential mode to provide location coordinates. Each energy spectrum is tagged with
the location coordinates provided by the GPS. All energy and location data are stored on
magnetic media by an on-board computer system. This information is used to accurately
locate and subsequently map radiological data within the measurement area. A future
version of the RTRAK, called RSS for Radiation Scanning System, will consist of a 4x4x16
(inches) Nal detector mounted on a three-wheeled, pushed vehicle to be used in areas that
are inaccessible to the tractor-mounted system. This system will also contain the same
type of GPS and electronics systems as the tractor version.

The HPGe system is also a gamma spectrometry system which is functionally identical to
the RTRAK system. Gamma rays are detected by the HPGe crystal mounted on a tripod;
but the detector output sighals are processed by the same type of pulse amplification and
pulse height analysis electronics employed in the RTRAK system. For each system, the
output is a gamma ray spectrum which consists of a count of the number of gamma
photons detected as a function of the photon energy. Peaks in these spectra occur at
energies which are characteristic of the radionuclides present in the soil and other
surroundings. The area under a given peak is directly proportional to the amount of that
radionuclide present. Thus, both systems can identify which particular radionuclides are
present in the soil as well as the amount of each that is present. One of the principal
advantages of the HPGe system is its superior resolution. A high purity germanium
detector will typically have a resolution (peak full width at half the maximum peak height)
of 2 to 3 keV, whereas a Nal detector will have a resolution of 40 to 60 keV. In simple
terms, the peaks in a Nal spectrum are much broader than those in a HPGe spectrum.
This means that two or more characteristic gamma emissions which have energies that are
less than about 60 keV apart will appear as one broad peak in a Nal spectrum, thereby
making accurate quantification of each radionuclide very difficult. However, HPGe
detectors can easily resolve gamma emissions which are only 2 or 3 keV apart. The
superior resolution of the HPGe detector makes it possible to analyze more complex
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gamma ray spectra. This means that it is easier to identify situations in which there may
be gamma rays of nearly identical energy interfering with one another. Further, one can
also analyze materials with HPGe containing many different gamma emitters. Fortunately,
the variety of radionuclides typically found in FEMP soils is small enough that accurate
quantitative information may be obtained with both Nal and HPGe detectors.

The RTRAK and HPGe systems complement each other. The RTRAK is able to provide
rapid, 100% coverage of an area. Its precision and detection limits are sufficient to
determine the general patterns of contamination within a given area with respect to total
uranium, thorium-232 and radium-226. Its data output is amenable to mapping and spatial
averaging. The latter attribute makes RTRAK very useful for determining the average
concentrations of soil contaminants. Finally, the RTRAK is ideal as a front-end survey tool
to help focus and guide the use-of HPGe. RTRAK measurements are made at ASL A data
quality levels.

The high degree of resolution produced by the HPGe detectors permits the identification
and quantification of specific isotopes. These characteristics enable the HPGe to provide
high quality data that support the characterization and remediation of surface soils. With
the detector lowered, the HPGe is able to focus on small areas and delineate hot spots that
potentially exceed the waste acceptance criterion(WAC) or final remediation levels(FRLs).
With the detector raised, the HPGe has a wide field of view that enables it to average data
over a larger area, thereby maximizing data representativeness and minimizing
heterogeneity effects associated with sampling discrete points. This characteristic permits
the HPGe to be used in pre-certification characterization activities. Use of the HPGe
system in certification activities is under consideration and will require regulatory approval
before it can be implemented. .

H.2 QA AND QC PROGRAMS

The in-situ gamma spectrometry QA and QC programs at the FEMP are described in two -
formal documents. Plan number 20300-PL-002, entitled "Real Time Instrumentation
Measurement Program Quality Assurance Plan,” presents a comprehensive approach for
the /n-situ gamma spectrometry QA program. The QA plan delineates how quality will be
maintained by implementing both the requirements of the Fluor Daniel Quality Assurance
Program, RM-0012 (referred to hereafter as RM-0012), and the SCQ. The plan covers the
elements needed for a program that produces environmental data which are accurate,
precise, complete, representative, comparable, and legally defensible for the data's
intended usage.

The QC procedure (ADM-16, entitled "/n-Situ Gamma Spectrometry Quality Control
Measurements") provides instruction for the collection and evaluation of specified QC
measurements utilizing /n-situ gamma spectrometry measurement equipment at the FEMP.
Additionally, this procedure establishes a process for preparing and generating QC charts
for in-situ gamma spectrometry, a chain of custody process for tracking computer data
disk transfers, and a process for initiation of a nonconformance report when quality
deficiencies are noted.
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Both the QA plan and the QC procedure are stand-alone addenda to the SCQ. This allows
both documents to be revised and reviewed independently of the remainder of the SCQ
and vice versa. The intent is that when the /n-situ gamma spectrometry program has

“matured such that revisions to the QA plan and QC procedure are infrequent, the necessity

of having those two documents as stand-alone addenda will be obviated, and they will be
merged into the SCQ proper.

H.3 CROSSWALK BETWEEN THE REAL TIME INSTRUMENTATION MEASUREMENT
PROGRAM QA PLAN AND THE SCQ

Table 1 provides a correlation of specific program QA elements as they are found in the
following documents: RM-0012, the Real Time Instrumentation Measurement Program QA
Plan, and the SCQ. The elements of the Real Time Instrumentation Measurement Program

-(RTIMP) QA Plan are cross-walked to the corresponding elements of the other documents.

TABLE 1
CROSSWALK BETWEEN RTIMP QA PLAN, RM-0012 AND THE SCQ

Program 1.0 1 2.0,12.4.6
Personnel Training/ 2.0 : 2 4.4.1
Qualification
Ouality Improvement . 3.0 ‘ 3 15
Documents and Records 4.0 4 4.4.2,4.4.3,
: ' 7.3
Work Processes 5.0 5 41 9,10, 11
Method Design | 6.0 6 N/A
Procurement/Control of 7.0 7 3

Materials and Services

Facilities/Equipment/ 8.0 8 8,13

Calibration/Maintenance

Management 9.0 9 16

Assessment

‘Lab Assessments/Audits 10.0 10 12
000008
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‘ H.4 ELEMENTS OF /N-S/TU GAMMA SPECTROMETRY QC MEASUREMENTS
PROCEDURE

This procedure applies to quality control activities conducted by FEMP personnel when
carrying out in-situ gamma spectrometry measurements. QC activities covered by this
procedure include:

1.

©WoNDO kW

RTRAK energy calibration and detector efficiency checks
HPGe operational performance checks

HPGe pre-operational energy calibration
HPGe detector efficiency checks

Field QC Station measurements

Field measurement interference check
HPGe post-operational energy check

Minimum detectable concentrations

Precision of duplicate HPGe measurements
HPGe performance criteria

HPGe detector counting efficiency determination
Control chart preparation and maintenance

Data review and approval

Initiating nonconformance reports

‘ Attachment A in the QC procedure tabulates and summarizes all quality control
parameters, their acceptance criteria, and the frequency with which they must be
checked. This attachment is reproduced below as Table 2.

FER/SCQ/APP-H.DOE/August 5, 1998 (8:41AM) 000009
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TABLE 2

TABULATION OF QC CRITERIA AND REQUIREMENTS

Energy Ti-208 2614.5 keV Channel 447 Days used, No
Calibration Pb-212 238.6 keV +2 prior to and
Channel 40 + following
2 use
Detector TI-208 2614.5 keV Pre- Days used, Yes
Counting determined prior to and
Efficiency check source following
Check net peak area use
(decay
corrected)
% £30

Energy Am-241 59.5 keV Channel Days used, No
Calibration Cs-137 661.6 keV 158+ 1 prior to and
Co-60 1332.5 keV Channel following
: 1763x2 use
Channel
35532
Detector Co-60 1332.5 Measured Days used, Yes
Resolution mean prior to and
value ¥ £30 following
use
Detector Co-60 1332.5 Pre- Days used, Yes
Counting determined prior to and
Efficiency check source following
Check net peak area use
(decay
corrected)
x +£30

FER/SCQ/APP-H.DOE/August 5, 1998 (8:41AM)
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Field 1460.8 keV keV = 1460.8 Each time No
Measurement FWHM =< 3.0 keV measurements
Interference or are made
Channel = 3895.0 ’
FWHM = < 8 Channels
Field Control ASLD Each day Yes
Station Total U measured value +30 measurements
Th-232 measured value +30 are made
Ra-226 measured value 30 :
K-40 measured value £30
Field Control Temperature No Criteria Each day No
Station Humidity Soil measurements
Moisture are made |
Minimum Free Release for ASL D Quarterly No
Detectable Levels for 95% UCL' < FRLs
Concentration Nuclides of for ASL B
Concern 90% UCL' < FRLs
Measurement Compared to ASL D Annually No
Accuracy weighted weighted average of
(Total U, Th- average of physical sample = 20%
232, Ra-226) physical ASL B
samples weighted average of
physical sample £ 35%
Measurement Compared to Bias acceptable unless it Annually No
Bias weighted produces errors resulting :
average of in accuracy being
physical exceeded
samples
Precision of At least one measured value At least one No
Duplicates per 20 HPGe >(5xMDC) then per 20 HPGe
measurements RPD <+20% measurements
measured value
<(5xMDC) then
measurement difference
s+*MDC

FER/SCQ/APP-H.DOE/August 5, 1998 (8:41AM)
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. TABLE 2

{continued)

~ Detector Determination Initial conversion factor Annually No
Counting of conversion + 10% for each gamma ’
Efficiency - (efficiency) energy?
Determination factors

Notes: 1 The upper confidence level (UCL) for the MDC
2 Nuclide and Gamma Energies measured:

Cs-137 32.2
Eu-162 39.5
Am-241 59.6
Eu-1562 121.8
Eu-1562 244.7
Eu-1562 344.3
Eu-1562 411.1
Eu-1562 444.0
Cs-137 661.6
Eu-1562 778.9
Eu-152 964.0
Co-60 1173.7
Co-60 1332.5
Eu-162 1408.0
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|
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EXECUTIVE SUMMARY b+ 1642
L Y

The Real Time Instrumentation Measurement Program Quality Assurance Plan (RTIMP QAP) presents
a comprehensive approach for the in-situ gamma spectrometry quality assurance program. This plan
identifies how Real Time Instrumentation Measurement Program (RTIMP) will maintain quality in its
program by implementing the requirements of Fluor Daniel Fernald Quality Assurance Program, RM-
0012 (referred to hereafter as RM-0012). The plan covers the elements needed for a RTIMP that
produces environmental data which are accurate, precise, complete, representative, comparable, and
legally defensible for the data's intended usage. ' '

The plan involves traditional Quality Assurance (QA) elements to ensure "usable” results. These
elements include the training and qualification of analysts, control of equipment and materials, use
of standard methods development and validation of new methods, procurement, and control of
materials and services. Other elements include standard operating procedures, nonconformances,
document and records control, data management, assessments and audits. The elements of this plan
are organized in a fashion that conforms to the criteria of RM-0012 as shown below.

MANAGEMENT CRITERION 1 - PROGRAM
CRITERION 2 - TRAINING AND QUALIFICATION
CRITERION - QUALITY IMPROVEMENT
CRITERION - DOCUMENTS AND RECORDS

W

PERFORMANCE CRITERION 5 - WORK PROCESS
CRITERION 6 - METHOD DESIGN
CRITERION 7 - PROCUREMENT
CRITERION 8 - EQUIPMENT CALIBRATION MAINTENANCE

ASSESSMENT CRITERION - MANAGEMENT ASSESSMENT
CRITERION 10 - ASSESSMENTS AND AUDITS

©

The RTIMP mission includes responsibility for providing all on-site environmental in-situ gamma
spectrometry data. More specifically, the RTIMP generates in-situ gamma soil analyses data to
identify general patterns of contamination, to identify potential hot spots and/or waste acceptance
- criteria (WAC) exceedances, and to pre-certify areas for final remediation level (FRL) attainment.
These analyses will enable Fluor Daniel Fernald (FDF) to meet operational and regulatory schedules
and requirements during the remediation process.
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To achieve data that meet required objectives, the following elements of a quality effort are being
implemented:

. An internal Quality Control (QC) program that is managed by the Soils Characterization and

Excavation Project (SCEP).

Preparation and maintenance of control charts to demonstrate on-going system stability.

An effective self-assessment program. ‘

An internal training program that meets the current needs of project personnel.

A QA plan that takes into account the requirements of RM-0012, Department of Energy (DOE)

and United States Environmental Protection Agency (USEPA) approved Sitewide CERCLA

Quality Assurance Project Plan (SCQ), and the stated objectives. '

. In conjunction with Remediation Data Management, an effective information and data
management system.

In the sections that follow, the ten criteria of RM-0012 are invoked as required by Quality Level Four
for the activity (refer to /dentifying Quality Assurance Program Requirements for Quality Levels, QA-
0003). The ten criteria established by RM-0012 and the application of appropriate resources based
on the Quality Level ensure a fully functioning Quality Management System is in place to implement
the QA requirements for the project. All 10 criteria of RM-0012 may be applied to RTIMP on 2
graded approach. The sections that follow shall recognize only the requirements of each criterion.
RM-0012 that have been identified as applicable through the graded approach related in RM-001

Lastly, a quality control procedure implements major portions of the RTIMP. The QC procedure
(ADM-16, entitled "In-Situ Gamma Spectrometry Quality Control Measurements") provides instruction
for the collection and evaluation of specified QC measurements utilizing in-situ gamma spectrometry
measurement equipment at the FEMP. Additionally, this procedure establishes a process for preparing
and generating QC charts for in-situ gamma spectrometry, a chain of custody process for tracking
computer data disk transfers, and a process for initiation of a nonconformance report when quality
deficiencies are noted. '

1.0 CRITERION 1 - RTIMP PROGRAM

1.1 Quality Assurance Management Program Drivers

1.1.1 Fluor Daniel Fernald Quality Assurance Policy

The policy of FDF is to provide products, processes, and services which meet the needs of the
customer; and to perform required functions in a reliable and safe manner while improving the
environment. FDF will continuously improve the quality of its products, processes, and
services by doing the right thing in the right way, the first time, safely, and at least cost.

1.1.2 FDF Quality Assurance Program
RM-0012 describes the policies and practices which constitute the FDF quality assuran’

program for achieving or exceeding the required quality levels for activities associated witt.
the Fernald Environmental MManagement Project (FEMP).



M

Title: REAL TIME INSTRUMENTATION MEASUREMENT PLAN NO: 20300-PL-002
PROGRAM QUALITY ASSURANCE PLAN ’ ) ..
Effective Date: Revision No:
Compliance with this plan is mandatory when executing activities within its scape. | 5-1-98 1 )

1.1.3

1.1.4

1.2

__| Page 7 of 45 ‘
‘%__E ~1642

RM-0012 establishes the QA requirements for FDF and all-other contractor and subcontractor
organizations performing work at the FEMP. The QAP identifies and describes the essential
elements of the QA activities that apply to the broad spectrum of work performed by FDF and
its contractors and subcontractors for all activities associated with the FEMP.

Sitewide CERCLA Quality Assurance Project Plan

RTIMP teams conducting environmental sampling and analysis shall comply with quality
assurance and quality control requirements specified in Sitewide CERCLA Quality Assurance
Project Plan (SCQ), FD-1000, as approved by the DOE and the USEPA.

The SCQ is a working level document providing the standard QC protocols for laboratory
analytical activities. The SCQ also describes the responsibilities of the various organizations
involved in environmental remediation .of the FEMP.

SCEP Quality Assurance Program

Soils Characterization and Excavation Project Project Execution Plan, 20300-PEP-0001 (SCEP
PEP) identifies how SCEP will comply with the requirements of RM-0012 and which QA
documents are applicable to the project.

Sitewide Excavation Plan, 2500-WP-0028 (SEP) outlines the responsibilities, processes, and
actions to be taken by programs supporting the SEP to maintain the quality of the project and
meet the requirements of RM-0012. Included in Appendix E of the SEP is information on
processes for assuring quality for both the general program and for real time measurements.
Appendix H of the SEP addresses expectation levels for real-time gamma instrumentation.

Real Time Instrumentation Measurement Program Quality Assurance Plan

The RTIMP QAP presents a comprehensive description of the quality assurance and quality

-control programs within the RTIMP. The plan covers the elements needed to assure that the

1.3

1.4

RTIMP produces in-situ gamma spectrometry data that are accurate, precise, complete,
representative and comparable for their intended usage. Therefore, data so generated will be
scientifically valid and legally defensible.

Ethics Policy

Improper manipulation of informaﬁon, falsification of data, or deviations from ethical scientific .
principles are prohibited in accordance with DOE Orders 2030.4B on Fraud, Waste and Abuse.
FDF endorses these policies.

Real Time Instrumentation Measurement Program Organization

See the program organization in Appendix E.
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1.5 Responsibilities

1.5.1 The Real Time Instrumentation Measurement Program Manager shall be responsible for:

Ensuring the quality of product and program,

Establishing training program requirements,

Establishing a self assessment program,

Initiating root cause analysis,

Initiating action on and responding to non-conformance reports,
Ensuring corrective actions are implemented,

Establishing a quality control program,

~ Establishing a preventive maintenance program, and

Establishing an instrument calibration program.

1.5.2 The Procedure/T raining Coordinator shall be responsible for:

Implementing training program requirements,

Coordinating training on all program procedures,

Maintaining the training matrix, ,

Performing training and procedure self assessments, ‘
Participating in root cause analysis investigation, '

Revising all program procedures, and

Coordinating training to reflect procedure revision and corrective actions.

1.5.3 The Data Management Supervisor shall be responsible for:

Ensuring the quality control program is implemented.

Evaluating data and trending information,

Identifying corrective action for nonconformance,

Leading root cause analysis investigation,

Performing data quality assessments,

Reviewing of control charts,

Reviewing of measurement results,

Reviewing of training program,

Verifying that maintenance is performed to program requirements, and
Verifying that instruments are calibrated to program requirements.

0000<0 .o
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1.5.4 The Field Supervisor shall be responsible for: | Vi 1 6 4 2

. Ensuring the quality of data and overall field program,
. Ensuring training program compliance,
. Ensuring work is performed in accordance with procedures,
J Ensuring only trained personnel perform the work,
. Ensuring procedure compliance,
. Implementing corrective actions,
. - Implementing field quality control program,

1.6.5

1.5.6

Implementing preventive maintenance program requirements,
Implementing instrument calibration program,
Performing self assessments for field data acquisition,
Participating in root cause analysis investigations,

- Reviewing control charts, and
Reviewing measurement results.

Technical Personnel shall be responsible for:

. Creating and verifying accuracy of control charts,

. Ensuring the quality of data/product,

. Maintaining procedure compliance,

J Participating in root cause analysis mvestlgatlon

. Performing field measurements in accordance with procedures,

. Performing field activities in accordance with corrective actions,

. Performing field self-assessments,

. Performing instrumentation calibrations in accordance with mstrument calibration
program requirements,

. Performing quality control measurements, and

. Performing maintenance in accordance with preventive maintenance program

requirements.

Soil and Water Projects Quality Assurance/Quality Control (S&WP QA/QC) organization shall
be responsible for:

] Evaluating and trending nonconformances,

] Initiating root cause analysis investigation,

J Performing independent quality assurance and quality control assessments,
. Reviewing of control charts,

. Reviewing of training program,

. Verifying that corrective actions are implemented,

. Verifying that maintenance is performed to program requirements,

J Verifying that instruments are calibrated to program requirements, and

. Verifying the quality control program is implemented.
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1.6 Procedure ADM-16,./n-Situ Gamma Spectrometry Quality Control Measurements

Procedure ADM-16 provides instruction for the collection and evaluation of specified QC
measurements on in-situ gamma spectrometry equipment. The procedure also establishes
processes for generating QC charts; tracking data disks and initiation of nonconformance
reports. QC measurements exceeding acceptance criteria given in ADM-16 and
nonconformances are corrected in accordance with the requirements specified in the Real
Time Instrumentation Measurement Program Quality Assurance Plan.

2.0 CRITERION 2 -RTIMP Training and Qualification

2.1 Personnel Training and Qualification

Because the education, experience, and training of personnel! directly affect the generation of
scientifically valid, precise, accurate, defensible, and comparable data; the technlcal
competence of personnel is a crucial component of data acquisition.

* Position Descriptions, as specified by FDF Human Resources Department, define the levels of
education and experience that are mandatory for each position in the Real Tib

Instrumentation Measurement Program. Candidates shall meet or exceed the lis!
requirements. Copies of personnel files are mamtamed by the Real Time Instrumentatio’
Measurement Program Manager.

Training will consist of study and familiarization with relevant site documents, classroom
presentations and briefings on current approved procedures, briefings on Material Safety Data
Sheets (MSDS), on-the-job-training (OJT), and FDF supplied site related training. Vendor
conducted classes may also be provided.

Specific training and qualification for gamma spectrometry and field operations shall be
conducted by a qualified trainer and documented. The trainer shall be responsible for: 1)
teaching the trainee how to perform the task required by the procedure; 2) ensuring that the
trainee is capable of performing all of the required tasks safely and correctly; 3) ensuring the
trainee is familiar with applicable RTIMP QA/QC requirements; 4) ensuring the trainee has an
understanding of concepts and practices of in-situ gamma spectrometry and is capable of
independently generating valid data; and 5) providing input on the qualification of the trainee.

2.2 Retraining

Procedure training for technical personnel shall be provided whenever there is a procedure
change or revision. Retraining shall be provided for personne! performing measurements on
a routine basis at least once every two years. If technical personnel do not perform
measurements over a twelve month period of time, retraining is required prior to performing
work. Retraining shall consist of reviewing applicable project procedure(s) and complet;,
practical examination(s) on all measurement techniques.
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2.3 Documentation

3.0

3.1

3.2.1

Training shall be documented in accordance with SCQ and site procedural requirements.
Original documentation of training shall be maintained by Training Records. The
Procedure/Training Coordinator will have copies of the documentation. Records shall be made
available for all quality assessments and audits both internally and externally.

CRITERION 3 - QUALITY IMPROVEMENT

Method OC Requirements

The measurement quality control acceptance criteria shall follow criteria specified in plans and
individual procedures controlling the operation of instruments. These documents shall meet
the minimum control acceptance criterion for ASL A, ASL B, ASL D, and ASL E.
Requirements for ASL B and ASL D are identified in Appendix F. These criterion were
developed from results published in the following documents:

. Comparability of In-Situ Gamma Spectrometry and Laboratory Data, 20701-RP-0001,
FEMP, July, 1997;

J Comparability of In-Situ Gamma Spectrometry and Laboratory Measurements of Radon-
226, Addendum to 20701-RP-0001, October, 1997;

. Comparability of Total Uranium Data as Measured by In-Situ Gamma Spectrdmetry and
Four Laboratory Methods, Addendum to 20701-RP-0001, September, 1997;

J Effect of Environmental Variables Upon In-Situ Gamma Spectrometry Data, Addend um
to 20701-RP-0001, December, 1997;

. RTRAK Applicability Study, 20701-R.-002, FEMP, July, 1997; and

J RTRAK Applicability Measurements in Locations of Elevated Radionuclide
Concentrations, Addendum to 20701-R.-002, FEMP, September, 1997.

Nonconformance Program

During the calibration and measurement process, the technician or other technical personnel
shall check for suspect data and/or equipment malfunction. QC measurements shall be
analyzed and the results assessed to identify outliers, trends, and shifts. Internal and external
evaluations of performance such as numbers and types of nonconformances or failures, failure
rates and changes or increases in maintenance requirements shall be conducted. Personnel
identifying any nonconforming condition or equipment shall notify Field Supervisor or S&WP -
QA/QC organization to begin Nonconformance reporting process. Nonconformance will be
identified and processed in accordance with FDF Nonconformance Identification and Tracking
System, QA-0001.
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3.2.2 A nonconformance is a deficiency in operation, documentation, procedures; a departure from
a requirement that renders the quality of an item, datum, or activity unacceptable or
indeterminate; or a condition in which characteristics of an item or service do not conform to
prescribed limits as follows:

.. Failure to fulfill the requirements of a project-specific plan (PSP) or approved procedural
" requirement, '

. Failure of a procedure to yield the intended results,

. Failure to meet QC Criteria, '

. Unavailability or inadequacy of a required document, and

] Unapproved variation from the PSP or approved procedure.

Note Variances defined in section 3.4 are not deviations.

3.2.3 Deviations which do NOT require a Nonconformance Report (NCR) but should be noted in the
field log or field worksheet include (but are not limited to) the following:

J Log book or field worksheet entry errors which are correctable,

. Need for measurements to ensure 100% coverage of an area,

. Measurements re-done because of a location error on the original measurement,

J Re-calibrations and re-measurements required per individual procedures to meet qual’.
control specifications, and

. Trends or shifts in control charts which do not exceed control limits.

3.2.4 Deficiencies which require initiation of Nonconformance Report include (but are not limited to)
the following:

. Data quality conditions which result in deviations or modifications to operating
procedures, ’ : :

. Factors which detract from data defensibility, and

. Inability to meet method quality control specifications.

3.2.5 When nonconforming conditions or equipment are detected, data collection and processing
by the involved equipment or system shall cease. Personnel detecting nonconforming
condition or equipment must notify Field Supervisor or S&WP QA/QC organization and provide
the following information:

. Nonconforming item,

. Measurements involved in the nonconformance,
K Date and time nonconformance discovered, and
] Location where nonconformance occurred.
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3.2.6 Nonconformance Information Form, FS-F-5080 (see Attachment 2) may be completed and

3.2.7

3.2.8

3.2.9

attached to NCR to identify the "Requirement” and "Nonconformance” for the NCR.

Corrective actions identified through root cause analysis, self assessment or by external audits
are implemented by the Field Supervisor. Corrective action consists of permanently eliminating
the problem or bringing the system back into control. Corrective action may include (but is
not limited to) any of the following:

. Correction of calculations,

. Establishing or improving gundelmes,

] Instrument cleaning,

. - Method development,

. Obtaining new calibration and/or characterization standards,
. Part replacement,

. Procedure development,

. Re-calibration,

o Repairs, or

. Training.

Personnel assigned to implement corrective actions must document the completion of steps
taken to correct the nonconformance.

Nonconformance correction shall be verified by performing quality control measurements and
obtaining accurate results as applicable. Management rgview will be used to verify correction

. of nonconformances.:

3.2.10

3.2.11

If an instrument or equipment cannot be brought back to specifications due to the
extent of damage or economic limitations, the instrument or equnpment shall be
disposed of in accordance with standard practices.

When nonconforming conditions are detected, measurements and data collection must
stop. When causes for the nonconformance have been determined and corrective
actioninitiated; measurements'may continue, if approved by Real Time Instrumentation
Measurement Program Manger or designee. If not approved, measurements will not
occur until corrective action is completed.
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