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1.0 IN RODUCTION

The objective of this Quality Assurance Plan is to provide quality assurance (QA),
implementation of regulatory QA requirements, and quality control (QC) specifications for
environmental analytical service. This document implements the req:  :ments of the U.S.
Department of Energy (DOE)-issued Hanford Analytical Services Quality Assurance
Requirements Documents (HASQARD) (DOE 1998, as amended) and the general requirements
of the DC™ Order 414.1A, Quality Assurance.

This document describes how the laboratory implements QA requirements to meet
the federal or state requirements and/or identifies the procedural information that governs
how the laboratory operates. The scope of work described in this di antis bject to
HNF-MP-599, Quality Assurance Program  ‘cription and PLN-( -001, Fluor Hanford
Site Operations Quality Assurance Program Plan (QAPP) and adds details specific to the
laboratory. A QA Program Index is shown in Table 1-1.

The personnel of the Waste Sampling and Characterization Facility (WSCF) inc  ling
managers, analysts/chemists, QA/QC, auditors, and support staff shall use this document as
instructions for their operational and QA activities. Other organizations that conduct activities

scribed in this document for the laboratory at WSCF shall also follow this QA/QC docum:

A suspension of activities may be ordered by the QA Officer if conditions affecting
quality ave not been addressed by cognizant management.

] nagement's commitment to establish an effective quality program shall be
implemented through the following:

All levels of management accept responsibility for their organization's activities and are held
accountable for achieving quality.

o Personnel are responsible for the quality of their own work.

Management provides adequate resources and budget to support effective quality assurance
practices that fulfill the customer's program goals and performance objectives.

e Management provides facilities, instruments, support equipment, and materials required to
meet current project requirements.

¢ Laboratory personnel shall have acceptable qualifications and training for their specific job
assignments.

e Documentation shall be controlled and maintained in a manner that ensures the laboratories
can demonstrate compliance to appropriate requirements.

Quality is achieved and improved by planned, systematic, self-assessments, and measured
actions. This improvement is referred to as Continuous Quality Improvement.

I-1
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2.0 ORGANIZATION AND PERSONNELT SPONSIBILITIES
2.1 LABORATORY ORGANIZATIONAL STRUCTURE

The WSCF Laboratory is positioned within Analytical Services (AS), Site Services, Fluor
Hanford (FH). The organizational/reporting structure for WSCF is shown in Figures 2-1 and
2-2. The charters and responsibilities for each organization are described in ASP-GD-007 to
ASP-GD-011. Organization structure is subject to change; any significant changes in the
organization or personnel are announced to the WSCF Laboratory through appropriate
manage ment.

1117 . nt Policy

The policy of FH and WSCF Laboratory management is to direct activities in a manner
that ensures the results meet or exceed the customer's expectations and be cost effective in our
performance. The achievement of quality will require the total commitment of all laboratory
employees to our ethic. WSCF provides key information to our clients who make critical
decisions based on this laboratory information. WSCF is totally dependent upon the honesty and
integrity of each employee within our organization to provide this information. No acceptable
reason exists for any unethical practices within any part of our organization. Our clients for
whom we perform services and regulatory agencies can hold the organization able for unethical
behavior. '

The quality policy shall be implemented through the following:

Management provides adequate resources and budget to support effective quality assurance
practices that fulfill the customer’s program goals and performance objectives. This incli s
facilities, instruments, support equipment, and materials required to meet the customer’s
current and projected requirements.

e Personnel are responsible for the quality of their own work and shall check their supplies to
ascertain that the items are correct and suitable for use. Laboratory personnel shall have
acceptab gualifications and training for their specific job assignments.

e Documentation is controlled and maintained in a manner that ensures that the laboratories
can demonstrate compliance to customers' requirements.

¢ Quality is achieved and improved by planned, systematic, self-assessments and measured
actions. Continuous quality improvement will be an ongoing process.

¢ Quality control data documents the accuracy and precision performance of instr ients and
methods.

2-1
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e Standards Laboratory team procures, prepares, manages chemical, radiological standards,
and reagents, when a] icable, at the WSCF Laboratory and 222-S Laboratory.

2.2.1.2 Laboratory Operations and Infrastructure. Laboratory Operations and Infrastructure
consists of Engineering, Maintenance, and Operations.

o Engineering provides engineering services to WSCF. This includes, but is not limited to,
configuration control of facility drawings, procedures, work package resolutions, project
support, procurement process, cognizant engineering of facility systems, and coordination of
design activities with Fluor Federal Services design services.

s responsible for maintaini~~ a trained qualified staff that can perform
autnorizea repairs, calibrations and modifications to equipment, structures, systems, and
components. Maintenance is also responsible for material control, instrument preventive
maintenan  when requested/sc  uled, and managing the Job Control System.

e Operations is composed of two organizations - Building Operations and Hazardous Material
Control.

Bu*'*~g ™erations _is responsible for conducting safe and compliant operations of the
W&o, Laporatory and facilities. This includes inspections and surveillances, maintaining
lock and tag activities, administering the work authorization approval system, establishing
works priorities, and facility housekeeping.

Hazardous **aterials Control (HMC) provides technical authority for waste disposal
operations for WSCF. HMC conducts inspections of Satellite Accumulation Areas. HMC
also acts as the technical authority for laboratory procedures controlling waste operations and
generation activities. HMC packages waste for shipment including preparation, pick-up, and
segregation. HMC provides guidance and assistance to laboratory personnel in regards to
waste generation and handling issues.

2.2 3 Health and Safety. The Safety Program organization and matrixed safety staff assist
management with analysis of performance against safety goals; development « safety and health
related procedures and plans; facility and programmatic surveillance activities; investigation of
work related injuries, illnesses, and abnormal events; maintenance of injury records; hazard
analysis and exposure monitoring, safety and health orientation and/or training, and support to
Zero Accident Councils. The safety and health of employees and implementation of the
Occupational Safety and Health Program is a shared responsibility between management and
employees.

2.2.1.4 Radiological Control. Radiological Control is responsible for implementing and
maintaining radiological safety within the WSCF Laboratory. This includes monitoring sample
dose rate, radiation and contamination surveys throughout WSCF, establishing and verification
of radiological postings, writing, and issuing Radiological Work Permits. Their duties include
maintaining the access control entry systems to the 7 and collect, track and trend air
samples in the laboratory. Provide radiological tecl dance to WSCF management.
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Prevent reporting results from a measurement system that is out-of- control
Identify any laboratory method or procedure that poses quality problems

e Provide solutions through designated channels, and monitor effectiveness of corre  ve
actions

 Stop activities posing serious threat to health, safety or quality.






C1UC

Project
Manager

Figure 2-2

ORGANIZATION/
VSCF Laboratory
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Classical Laboratory Analysis
a. Education:
Minimum of high school diploma or equivalent
b. Experience:
No minimum experience required. After being trained ina 2thod, the trainee
should demonstrate acceptable results by analyzing appli le quality control or
performance evaluation results.

Gas Chromatography ass Spectroscopy (GC/MS)
a. Education
Minimum of a Bachelor's degree in chemistry or equivalent
Specialized training course in mass spectroscopy
b. Experience
I nimum of six months of applied experience with GC/MS/Data System (DS).

Gas Chromatography (GC)
a. Education
Minimum of a Bachelor's degree in chemistry or equivalent
Specialized training course in GC
b. Experien
Minimum of six months of applied experience in GC.

Organic Sample Preparati
a. Education:
linimum of high school diploma or equivalent
b. Experience
No minimum experience required. After being trained in a method, the trainee
should demonstrate acceptable sults by analyzing applicable quality control or
performance evaluation results. '

in Chromatogra: ' (IC)
a. Education
Minimum of a Bachelor's degree in chemistry or equivalent
Specialized training course in IC
b. Experience
1 nimum of six months applied experience in the operation of IC.

_ adiochemistry Sample Preparation/Digestion/Analysis
a. Education
Minimum of high school diploma or equivalent
b. Experience
No minimum experience required. After being trained in a metl |, the 1inee
should demonstrate acceptable results by analyzing ap cable quality control or
performance evaluation results.

Counting Instruments
a. Education
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¢ Summary of experience (e.g., resume).
3.5.3 Qualificat Card Records

Qualification cards document that an ir  vidual has completed all essential job specific
training for a position. Qualification card records typically identify any position specific
courses, required reading, OJT, and task qualification. Qualification cards shoi | be requested by
the employee’s manager from the applicable AS Training scheduler. When completed, the
Qualification Card record serves as a verification of competency to perform activities associated
with a specific job position.
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to evaluate the amount of data produce that meets the client's requirements (e.g., accuracy,

precision). A clear definition of completeness shoi | be agreed on between the laboratory and
the client.

4.2 Representa ‘eness

Representativeness is the degree to which data accurately and precisely represents a
characteristic of a population, parameter variation at a sampling point, a process condition, or an
environmental condition. Representativeness of a population or an environmental conditi
depends heavily on sampling and is outside the control of the laboratory. Analytical data should
not be taken as the sole indicator of representativeness of the sample process condit . The

be d after accun nof suffic itdatato 1 ntthe same

Represen iveness should be maintained in the laboratory by proper imogenization or
appropriate sub-sampling. If different phases are apparently visible in the sample, the laboratory
duld consult with the client to determine sub-sampling and homogenization needs.

If sub-sampling is  :ded, the data quality requirements sho: e re-evaluated to

determine if sub-sampling affects the ability to meet representative requirements and if a
different methc = logy is required for preparation and analysis.
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procedures. All laboratory employees are trained to HNF-5551, WSCF Laboratory Complex
Dangerous Waste Training Plan and the WSCF Chemical Hygiene Plan, ASP-315, Section 4.20.

Waste generated during analytical operations at WSCF is pre-designated to allow routine
disposal. Pre-designation is based on knowledge of the types and amounts of chemicals used
during sample analysis; and are documented on Waste Fact Sheets (WFSs). If the pre-
designation is not used, an inventory is required during collection of the waste, which must be
designated prior to being disposed. Final designation is determined using the WFSs, laboratory
analyses, listed waste codes carried by samples, and other available information. Refer to ASP-
315, Section 6.3, Waste Fact Sheet Deve *and Issuance at WSCF (Pre-designation of
I~ e). Requirements for segregation o ory ho  waste are documented in L _ 100-451,
I} eMa  'mentinAnalytical Pr s

Requirements for managing satellite accumulation areas and 90-day accumulation areas at
WSCF e cumented in ASP-315, Section 6.1, Management of Satellite Accumulation Areas-
WSCF; ASP-315,Se n 6.2, Management of 90-Day Accumulation Areas; and LO-1 -466,
Mar e Satellite Accumulation Areas and 90-day Accumulation Areas and other procedures
listed in Section 1, Table 1-1.
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The approved boratory technical procedures (LA, LT, LR, LC, LQ) are issued as a
performance "goldenrod” copy. Procedure distribution is administered such that controlled
copies are maintained at controlled user locations and are updated by procedure writers.

Active procedures have no fixed expiration date, but require a review on a periodic basis
for accuracy and adequacy by technically qualified personnel. The review is documented on
DCF and maintained by procedure writers.

A procedure can be inactivated or reactivated by the responsible scientist or engineer by
using a DCF to notify procedure writers for the sta  change.

8.2.2 ¥ te Copy Procedures

White-copies of procedures are uncontrolled copies and are used for reference only. ise
- of white-copies is permitted and is available electronically on the Lab Procedure network
directory (share area). Before use, white-copies must be verified to be the current version by
comparison of the same revision with the electronic procedure.

An LOI can be used when the following situations occur:

o When a regulatory/consensus method requested by the client is not a common method
used in the laboratory and is not issued as the laboratory procedure

e When there is no regulatory/consensus method readily available that is suitable for a
specific _ pe of matrix or specific types of samples, or unique analysis requested from
the client. .

LOI includes reference to the regulatory/consensus method when applicable or a brief
des ption of procedural steps to direct the chemist to perform the analysis. An LOI can be
prepart by the chemist or technical manager and includes signatures from the manager, client
when applicable, and QA signatures or their designee.

Standing orders can be used to direct an individual to perform a procedure under certain
conditions (ASP-200, Section 2.15, Timely Orders).

8.2.3 Procedural Changes for Issu  Laboratory Technical Procedures

The laboratory makes changes to procedures (both regulatory and internally developed
[ cedures) for a variety of reasons (e.g., health and safety issues, environmental and waste
disposition considerations). Procedure changes are necessary to ensure procedures reflect
current practices, equipment changes, and/or new requirements. When the need for a change to
an issued procedure is identified, the change is initiated and processed in accordance with
ASP-200, Section 1.24. The review and approval processes for laboratory procedure changes
(e.g.. LA, LC, etc.) are documented on a DCF.
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Category of changes to the issued laboratory technical/analytical procedures includes
modifications, temporary changes, or revisions. Three categories of changes are described in the
following subsections.

8.2.4 Modifications (based on Document Control aspects only)

Modifications are limited to alterations that do not change the procedure's intent, quality,
safety, or process such as changes in format, grammatical, typographical, or spelling errors,
pagination, references and organizational names and titles. All modifications are reviewed and
approved on a DCF.

8.2.5 Field Changes

Permanent or temporary changes are issued via Field Change (FC) (ASP-200,
Section 1.24) to immediately implement a technical change or to permit a temporary departure
from an existing procedure.

8.2.6 Revisions

Revisions are any change that does not meet the criteria of the above-described
modification. Typical technical changes in which a revision may be needed are changes in
technical content, which alterresults or affect approval designations. All technical changes
made to a procedure are reviewed and approved on a DCF.

8.3 DOCUMENTATION OF TECHNICAL PROCEDURE CHANGES

When a situation occurs such that a change from the analytical procedure is inevitable,
documentation in the analyst notebook or preparation sheet is required. The decisbn to deviate
is based on published literature and/or known sample chemlstxy Procedural deviations include
the following three categories: :

e Su' "~ tionis an equivalent adjustment to a procedure, which would not have
signiticant effect on the final result. This would be evident in the QC data associated
with the final results. A permanent substitution would require a revision to the
procedure using the DCF. Substitution is documented in the analyst notebook or
preparation sheet.

¢ Method Modification changes the character of a method, and thereby, potentially limits
a method's ability to meet the originally stated precision, accuracy, detection limit,
selectivity, and QC criteria. Because of the potential impact to the method, such a
modification must be demonstrated by application. Modification requires the
procedure to be qualified, documented, approved by laboratory management, and
agreed upon by the client. Justification of the modification should be evident in the
QC data associated with the final results. A modification with long-term applicability
should be developed into a new laboratory procedure that is issued with a new title and
code. Modification of regulatory methods requires notification to be submitted to the

8-3






HNF-SD-CP-QAPP-017 Rev. 6

o Independent analytical method
‘e Sample exchange programs
e Comparison with standard, approved methods on actual samples

When a regulatory/consensus method requested by the client is not a common method
used in the laboratory and is not issued as the laboratory procedure, an LOI shall be established
to document the method used for sample analysis. In addition, applicable acceptable QC (e.g.,
reference materials, standards, or spike) needs to be demonstrated before analyzing the samples.
Specific instructions that are not availat  in the method shall be dor  2ntec  the analyst
nc ook for repeatability of the sample analysis. '

8.5 QUALIFICATION OF ANALYTICAL ML....ODS

Qualification is the process of determining the suitability of a measurement system
eparative or analytical) for providing useful analytical data. Performance parameters of e
method are compared with the requirements for the analytical data. Several approa 2s may be
used to qualify a method and include the following:

e  When suitable reference materials are available, analyze a sufficient number of
reference samples and compare the results obtained to known values. A simulated
matrix may be the closest performance indicator available; or

e  When suitable reference materials are not available, two other approaches are
considered reasonable. The first is comparing the new method against a known, well-
established (laboratory approved or regulator recognized) method; the second is inter-
laboratory comparisons.

¢ In limited cases, matrix spikes and/or surrogates may be used. This is the least
sirable because of limitations associated with preparing spike and/or surrogate
. materials. Also, spikes and/or surrogates may behave differently than the actual
sample in the process investigated.

In all cases, a suitable number of replicate determinations must be made to provide a
measure of  istical control. Administrative levels will be set until  ficient data are acquired,
typically 30 data sets, to warrant statistical analysis.

A method must also be evaluated for its overall effectiveness in the areas of sensitivity,
linear range limitations,  trix or analytical p  ision, accuracy, and counti: - statistics
(radiochemistry), as applicable to the method and/or anal: . Method testing includes detection
limit determinations, blank evaluation, precision and accuracy determination, counter
performance, 1 ertainty, and determination of matrix interference.

All method qualification data shall  retained on file and traceable to the procedure it
supports.






HNF-SD-CP-QAPP-017 Rev. 6

This page intentionally left blank.

8-7















HNF-SD-CP-QAPP-017 Rev. 6

Preli nary reports do 1t go through the routine data review and verification cycle. The
immediate supervisor and chemist are responsible to review the data before reporting to the

client. The prelim ry reporting is delivered through e- mail or by telefax.
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10.1.3 Record Filing and Record Storage

Based on the nature of records, types of media, stage of record generating process, record
storage areas are identified in the following:

10.1.3.1 Inprocess Record Storage

Records can be stored in the file cabinets or in the desks with proper identification in
the laboratory or in the offices.

sl 1be i properly t o prc tnt  ro iple
numbers, analyst signature) and kept cnronologically.

Records stored in the recor  generating stage shall be kept for a minimum of two years
(current calendar year and previous two calendar years).

At the beginning of calendar year, a new recording system should start with a few
exceptions (e.g., training records, counting spectroscopy calibration notebooks,
instrument maintenance logs, control charts). A new notebook, new magnetic tape,
new backup tape should be used in order to facilitate movement to temporary storage.
Training records may be kept longer when personnel status remains the same.

RIDS or indexes that have RIDS compatible format shall be established for the records
in the record-generating stage.

10.1.3.2 Temporary Records Storage

® After the end of the two-year period, records should be transferred to file cabinets in a

temporary record storage area.

Records will be held in this area until they are at least three years old. Only authorized
personnel have access to those file cabinets. Records stored in the temporary record
storage area shall be properly labeled for retrievability.

Depending on projects needs or the availability of permanent records storage area, the
records will be moved to the permanent records storage area in according to
HNF-PRO-10588.

10.1.4 Records Media

Records can be in the following media:

Original hard copy or notebook (HNF-PRO-10863)
Legible copy of the original

Electronic media

Magnetic tapes
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Verifice in that records received are legible and are in reement with the transmittal
document, "

Control for the control and accountability of records re1  ‘ed fri  the storage location

Filing of supplemental information and disposition of superseded records

Re| icement, restoration, or substitution of lost o1 imaged records.

HNF-PRO ) describes the processes for receiving, storing, cont  ling, or disposition

spropriate record retel " ntime n 'd by the RIDS system.
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11.4.2.3 Background Counts

Most radiochemical techniques use instrument background count measurements.
Background counts are a measure of system and/or environment contributions, and a
fun 1m al aspect of the minimum detectable activity (MDA) determination. Background
counts are ca  cted when the instrument is not in use for sample analysis. Background counts
on alpha/beta counters, alpha spectroscopy, and liquid scintillation are subtracted from all
subsequent sample counts. These may be either daily or window average (stated win  vs
duration) after determining the daily value is within accepted limits. Gamma spectroscopy uses
a fixed background and subtracts with daily monitoring to determine acceptability.
Radio cal background counts are similar to that of the initial calibration bla

11.5 SUMM/.../ ( METHOD QUALITY CONTROL

Detailed QC requirements have been described in this section including both client QC
(e.g., RPD for duplicate of samples, matrix spike recovery) and laboratory analytical QC (e.g.,
- preparation blank, LCS, analytical QC). Information for acceptance limits, frequercy, and
corrective action are provided in the SOW, LOI (for non-routine or umque situation), regulatory
methods, laboratory QA plan, or in the analytical procedures.

Accuracy and precision trends for analytical methods are monitored by control charting of
the LCS. Percent recovery of laboratory standards is used as a measure of method accuracy.

Standard dev  ion of percent recovery of laboratory standards is used as a measure of precision
of the method.

11.5.1 Control Chart of LCS

The control «  rt can be prepared by plotting the control limits symmetrically around the
true value (if the mean value is not statistically significant from the true value) or around percent
recovery of measured value to the true value (Kirchmer 1994).

Control chart will be continually updated as additional results are obtained. The original
limits when not enough data have been accumulated (e.g., new method) can be est lished by
administratively, or by regulatory method.

When a minimum of 20 points are accumulated, the control limits can be calculat
statistically, where sq is the standard deviation of standard percent recovery over a period of
time.

o  Warning limits: * 2 sq
¢ Control limits; 3 sq

11-21
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11.5.2 Control Limits for the Control Chart

Analyéts or their delegates are responsible to enter the QC results (i.e., LCS recovery) to
the database (e.g., LABCORE or personnel computer). Control limits are established by one of
the following methods:

e Statistical control limits calculated by LABCO™™ instrument, or personnel computer
iftware, or

. Reguiatory limits, or

¢ Administrative limits.

The reglﬂatory limits can be plotted along with statistically calculated warning and control
limits for comparison. : ' :

11.5.3 Use of Control Chart

Analyst is responsible to select other QC parameters to construct control chart (e.g.,
duplicate, spike recovery) when appropriate. Individual outlying QC results can be flagged by
the LABCORE when the results are entered to data management system (e.g., LABCORE).
Because individwal results are monitored by the analyst and/or by the LABCORE, control chart
is used for trend analysis to monitor long-term method performance. Use of control chart is
recommended in the following based on the analytical control charting (Kirchmer 1994).

When a single value exceeds the "warning” limit but not the "action limit," an immediate
action is not necessary. Due to random error, one in 20 values would be expected to exceed the
"warning” limits. .

the results fall outside the warning limits too frequently, this may indicate:
e A systematic tendency for results to be higher or lower (provided that only the upper or
lower warning limit, respectively, has been crossed); and
¢ The random error has increased {provided that both warning limits are crossed).
When the LCS falls outside the acceptable limits, the analyst shall investigate to identify
any problems. Proper corrective actions and how to report results are outlined below.

When the first run of LCS fails to meet the acceptance limits:

e If the problem can be identified and corrected, the analyst shall re-analyze the LCS and
associated batch samples. When the identified problem is associated with systematic
error(s) (e.g., dilution error, pipette error, calculation error), the percent of LCS
recovery from the first run shall not be used for calculating control limits. In addition,
the first run of samples associated with the same batch of the first LCS shall not be
reported with some exceptions (see below).
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12.0 PROCEDURES TO ASSESS DATA QUALITY

This section provides various formulas that are typically used to compute QC parameters
that are used to assess data quality. Various quality control parameters are monitored according
to Section 11.0.

12.1 PT"7ISION

Precision is estimated by using duplicate and/or replicate analyses. Samples used to
calculate precision should contain the concentrations of analytes above the MDL. The precision
of  "resul s expressed as the RSD or RPD. The precision of a method in a glven matrix is
expressed as the RSD or the RPD among matrix spike duplicates.

12.1.1 Relative Standard Deviation

The RSD is used when at least three replicate measurements are performed on a given
technique. The RSD is computed using the following equation:

RSD =< *100
X

where:
s=  Standard deviation with n - 1 degrees of freedom
n= Total number of observed values

x= Mean of observed values.
12.1.2 Relative Percent Difference
The RPD is used when two measurements exist. The RPD is generally used to express the

precision of matrix duplicate or matrix spike duplicate samples. The RPD is computed using the
following equation:

RPD =|2“_;£1*100
X

Observed values
Mean of observed values.

2
o
1l

12.2 ACCURACY
12.2.1 Method Accuracy Based on Sample Spike

Accuracy is expressed as the percent recovery (%R) of a matrix spike (or matrix spike
duplicate) sample. The percent recovery is calculated based on the following equation:

12-1
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(SSR -SR)
SA

%R = *100

where:
SSR = Spiked sample result
SR = Sample result. Assign the value as zero when the result is less than MDL
SA = Spike added or tracer and/or carrier added.

12.2.2 Method Accuracy Based on Standard
-..e accuracy of an analytical method is expressed as the percent of recovery (%R) of a

standard (e.g. LCS, BS). The percent recovery of a standard is calculated according to the
following equation:

%R = Am*100

Ax
where:
An = Measured value of the standard analyte
Ax = Known value of the standard analyte.

12.2.3 Yield Recovery (Radiochemistry Only)

Yield percent recovery (%Y) of a tracer or carrier in radiochemical analysis is a measure
of the effectiveness of separation methods for some radionuclides. It is expressed as the percent
recovery and is generally used to correct the analyte recovery in the sample for radiochemical
analysis. Yield percent recovery is calculated according to the following equation:

T

%Y ==2*100
Tk
where:
Tm = Measured value of the tracer or carrier
Ty = Known value of the tracer or carrier.

Yield percent recovery should be evaluated per procedure to monitor the effectiveness of
the radionuclide separation. If tracer or carrier is not used on every sample, a historic yield
percent recovery should be used as the correction factor for the sample analyte.
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The analytical systematic component can be estimated using standard or spike recovery.
The random analytical component can be estimated from replicate measurements of a sample.

The total uncertainty is calculated as the square root of the sum of the squares of random

and systematic variability’s as shown in the following equation. The component of uncertainty
has to be expressed in the same unit designation (for example, concentration percentage).

.~
Total uncertaint y = / (s3) + 2512
I

where:
sx = Standard error
q = Number of systematic uncertainty component
8 = Systematic uncertainties.

Uncertainty is used in the radiochemical analyses to express method and counting error.
The total random uncertainty is obtained by propagating the individual variance (%), and is
expressed as the standard error based on multiple determinations of x. However, the typical
radiochemical methods used are not sufficient to separate systematic and random uncertainties
such that biases can be corrected. Uncertainty will be measured, or uncertainty will be estimated
if it cannot be measured.
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The causes of "unacceptable or outlying” PE results need to be investigated and
appropriate corrective actions initiated. If the causes result in negative impacts upon sample
data, a notification to client services is necessary to determine a need to inform laboratory
clients. Any identified corrective actions will be tracked in DTS and quality improvement
actions will be tracked in CATRAX. Corrective actions may include re-analyze the sample if no
apparent cause can be identified; analyze another PE sample, correct analytical process, or a
combination of these options.

The WSCF  irticipates in the following environmer * * perforr  ce evaluation progrz

e U.S. Environmental Protection Agency (EPA) Environmental Monitoring Systems
Laboratory-Cincinnati St - Annual Inorganic/Water Pollution Performance
Evaluation Studies (no longer supplied by EPA, WSCF purchases this program semi-
annually from Environmental Resource Associates [ERA])

o DOE Environmental Measurements Laboratory - New York Semi- Annual Radiological
Quality Assessment Program .

¢ DOE Radiological and Environmental Sciences Laboratory - Idaho Falls
Mixed Analytes Performance Evaluation Program (MAPEP)

» National Institute of Standards and Technology (NIST) - NIST Radiochemistry
Intercomparison Program (NRIP) when appropriate

s Laboratory QA .Blind Study [e.g. ERA, Analytical Products Group, Inc. (APG) as
determined] as appropriate.
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16.0 QUALITY ASSURANCE REPORTS

The laboratory QA Officer is responsible for reporting to laboratory management the
status of the QA Program. The QA officer will provide a QA report (minimum of one per year),
which will summarize the following information, when applicable:

Performance evaluation samples and results

Regulatory compliance issues

«<chnical and management assessments

wternal audits, assessments, and swt  lance activities

QA _C problems and recommended solutions
Corrective actions and status

Types of report, author, frequency, and distribution of reports generated from WSCF are
summarized in Table 16.1.
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HNF-PRO-490, Calibr n Management Program
HNP-PRO-3144, Supplier Quality Assurance Program Evaluation
HNF-PRO-10588, Records Management Process
HNF-PRO-10863, Notebooks and Logbooks

NF-RD-210, Records Management Program
HNF-RD-8310, Document Control Program

18-4



HNF-SD-CP-QAPP-017 Rev. 6

This page intentiona r left blank.

18-5


















HNF-SD-CP-QAPP-017 Rev. §

This page intentionally left blank.

C-4





