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Di scl ai ner

The Model Quality Assurance Plan (QAP) has been conpiled and
reviewed by the Illinois Water Environnent Association Laboratory
Commttee. This docunment is intended as gui dance only and not a
detail ed explanation of the accreditation rules. Review does not
indicate the contents of the Mdel QAP reflect the official
posi tions, policies or practices of the Illinois Water
Envi ronnent Association or the Illinois Environmental Protection
Agency. This manual has not been officially reviewed or approved
by the Illinois EPA. Mention of trade nanmes or commerci al
products does not constitute endorsenent or reconmendation for
use by the Illinois Water Environnent Associ ation.
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Section 1
Quality Policy Statenent
Quality Policy Statenent

This Quality Assurance Plan (QAP) provides a witten plan
of operation for the I|aboratory that insures the
accuracy, preci si on, and reliability of [|aboratory
anal yses and that data produced in the |aboratory neets
or exceeds user requirenents. Good Laboratory Practices
are enployed to nmaxim ze data reliability.

Specific Qbjectives

The laboratory wll enploy nethods capable of neeting
user's needs for accuracy, precision, sensitivity, and
specificity. Whenever possible, analytical nethods used
will be those approved by regulatory or accrediting
authorities.

Laboratory managenent wll ensure all staff nenbers
receive training in basic quality technology in
sufficient depth to performtheir assigned duties.

The | aboratory wll establish a level of quality for
routine performance to use as a baseline from which to
measure quality inprovenent efforts

Laboratory staff Wil | nmoni t or routi ne operational
performance through analysis of appropriate quality
control solutions and through participation in inter-
| aboratory testing prograns. The |aboratory will provide
for corrective actions as necessary.

The | aboratory wll operate in conformance wth
requi renents established by the Illinois Environnental
Protection Agency (I EPA) and/ or t he Nat i onal
Envi r onnment al Laborat ory Accreditation Conf er ence
( NELAC) .

QAP Availability

Copies of the |laboratory's QAP are available from (insert
appropriate nane or title here).
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Section 2
Laboratory Organi zation and Staff Responsibilities

2.1 Laboratory Organi zati on

The Laboratory operates as a departnment of (insert
department nane here). The | aboratory perforns anal yses
on (insert sanple types here).

2.2 Staff Responsibilities
Appendi x 1 contains job descriptions and responsibilities
for all |aboratory positions.

2.3 Current Personnel
Appendix 2 lists the laboratory's positions, | EPA

environnmental |aboratory accreditation titles, and nanes
of personnel currently hol ding each position.
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Section 3
Organi zati onal Charts

Laboratory's Place in Conpany

(insert diagram of conpany organi zation here)

Laboratory Organi zati on

(insert diagram of |aboratory organization here)
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Section 4
Docunent ati on Control and Mai nt enance Procedures

Scope

The | aboratory maintains docunment control procedures for
its QAP and all standard operation procedures (SOPs)
including analytical procedures and sanple preparation
pr ocedur es.

QAP Docunent ati on Control Procedures

Each page of the QAP includes the title, revision nunber,
effective date, and page nunber.

Copi es of previous versions of the QAP are archived and
kept by |aboratory managenent and are subject to Record
Keepi ng requirenents in Section 14.

When mnor revisions are nade to a section of the QAP
the updated section is added to the QAP and the previous
version is renoved and archived for a mnimm of five
years.

Wth each revision, |aboratory managenent wites a brief
summary explaining the reason for the revision and what
changes were nade. This summary is stored with the
archi ve copi es of the QAP.

Archived information shall be available to regulatory
agenci es.

SOP Docunent ati on Control Procedures

Al'l SOPs are assigned a uni que nanme or code.
Each SOP docunent contains a revision nunber.

Each page of a SOP includes its unique nane or code,
revision nunber, effective date, and current page nunber
of total pages in section.

Copi es of previous versions of SOPs are archived and kept
by |aboratory managenent for a mninmum of five years.
These are subject to Record Keeping requirenents of
Section 14.
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4.3.5 SOPs are available to |laboratory personnel as part of a
conprehensive |ab nmanual. New SOPs are added to the |ab
manual as they are issued. When SOPs are revised, the
revision is added to the lab nanual and the previous
version is renoved and archived. Likew se, any procedure
no longer in effect is renmoved from the Iab mnual and
archived for a m ninmum of five years.

4.3.6 Wth each SOP revision, |aboratory managenent wites a
brief summary explaining the reason for the revision and
what changes were made. This summary is stored with the
archi ve copi es of the SOP.

4.4 For ns/ Dat a Sheets Docunentati on Control Procedures

All fornms and data sheets prepared by the |aboratory
display a title, version nunber, and effective date.
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Section 5
Laboratory's Approved Signatories

Approved Signatories

The | aboratory's approved signatures with job titles and
accreditation position are shown in Appendix Il1l1. Also,
the QAP title page has signed <concurrence wth
appropriate titles of all responsible parties, including
the quality assurance officer and | aboratory director.

Laboratory Director

Labor at ory Supervi sor

Qual ity Assurance O ficer
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Section 6
General Quality Control Procedures and Practices

Docunent ati on of Test Methods and Laboratory Practices

Al t est met hods have witten standard operating
procedures (SOPs). The witten nethods describe each
procedure and the equipnment needed. Each SOP follows a
standard format, which includes additional information on
quality control neasures and acceptance criteria for
dat a.

Al'l |aboratory practices pertaining to Q¥ QC as well as

| aboratory operation practices other than analytical
met hods have written standard operating procedures.

CGeneral Quality Control Cuidelines

For each test nethod, the quality control neasures
described in this QAP are followed wherever applicable.
However, the test nethod quality control neasures are
used whenever they are nore stringent than those in this

QAP.

Al quality control protocol and test procedures are
assessed and eval uated on an on-goi ng basis.

Quality control procedures follow the direction provided
in the test nmethod SOP for evaluation of results; and
accept, reject, or qualify sanple data based upon the
acceptance criteria specified in the test method. The
| aboratory establishes the evaluation procedure and
acceptance criteria for a quality control procedure when
not specified by the test nethod. Whet her specified in
the test procedure or established by the |aboratory, the
eval uation procedures and the acceptance criteria are
docunented either in this QAP or in the test method SOP

If a quality control procedure results in the |aboratory
rejecting or qualifying sanple data, the problem is
i nvestigated, appropriate corrective action inplenented,
and the incident docunented.
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6.3 Met hod Bl anks

6.3.1 Method blanks are prepared and analyzed wth each batch
of environnental sanples and are carried through the
entire anal ytical process.

6.3.2 The nethod blank is acceptable if it does not contain an
analyte of interest at a concentration greater than the
hi ghest of the foll ow ng:

» The ML
 of the regulatory limt for that analyte, or

« of the neasured concentration for that analyte in any
environmental sanple in the batch

6.3.3 Wien nethod blank acceptance criteria are not net, any
non- det ect results in t he associ at ed bat ch of
environmental sanples are reported with qualification.

6.3.4 Section 15, Corrective Action Policies and Procedures,

references procedures for taking corrective actions when
bl anks do not neet acceptance criteria.

6.4 Mat ri x Spi kes

6.4.1 For all test nmethods performed by the | aboratory in which
materials suitable for matrix spiking are available,
matri x spikes are perforned at a rate of one per sanple
set of simlar matrix type, per sanple extraction or
preparation procedure.

6.4.2 The | aboratory utilizes the spiking analytes specified in
the test nethod. Wien the test nethod indicates that al
met hod analytes are to be nmatrix spiked, then the
| aboratory spikes all analytes of interest.

6.4.3 Sanples are selected on a rotating basis for matrix spike
analysis from anong various waste streanms, nonitoring
| ocati ons and ot her applicable |ocations.

6.4.4 Procedures used to select sanples and analytes for
spi ki ng are docunent ed.

6.4.5 Each analytical SOP references quality control criteria
to use in determning discrepancies and accepting data
when matri x spi kes do not neet acceptance criteria.
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Section 15, Corrective Action Policies and Procedures,
references procedures for taking corrective actions when
matri x spi kes do not neet acceptance criteria.

Section 15, Corrective Action Policies and Procedures,
and Section 16, Procedures for Permtting Departures from
Docunented Policies and Procedures, reference procedures
for qualifying data when matrix spikes do not neet
acceptance criteria.

Laboratory Control Sanples

For each test method performed by the [|aboratory,
| aboratory control sanples (LCS) are analyzed at a
m ni mum of one per batch.

The results of the LCS analyses are used to determ ne
bat ch accept ance.

Standards for preparing LCS sanples are obtained from a
second source.

The matrix spike sanple nmay be used as an LCS when the
matri x spi ke acceptance criteria are as stringent as the
LCS acceptance criteria and a LCS has not been prepared
and anal yzed for the sanple batch

Each analytical SOP references quality control criteria
to use in determning discrepancies and accepting data
when |aboratory control sanples do not neet acceptance
criteria.

Section 15, Corrective Action Policies and Procedures,
references procedures for taking corrective actions when
| aboratory control sanples do not neet acceptance
criteria.

Section 15, Corrective Action Policies and Procedures,
and Section 16, Procedures for Permtting Departures from
Docunented Policies and Procedures, reference procedures
for qualifying data when |aboratory control sanples do
not neet acceptance criteria.
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Matri x Spi ke Duplicates and Sanpl e Dupli cates

Matrix spike duplicates or sanple duplicates are
performed at a rate of one per 20 or fewer environnenta
sanples per mtrix type, per sanple extraction, or
preparation procedure.

The sanple used for the nmatrix spike duplicate is the
sanme as used for the matrix spike.

When sanpl e duplicate anal yses are perforned, sanples are
selected on a rotating basis from anong various waste
streans, monitoring locations and other applicable
| ocati ons.

Al procedures used to select sanples for matrix spike
duplicate or sanple duplicate anal yses are docunent ed.

Each analytical SOP references quality control criteria
to use in determning discrepancies and accepting data
when duplicate sanples do not neet acceptance criteri a.

Section 15, Corrective Action Policies and Procedures,
references procedures for taking corrective actions when
duplicate sanples do not neet acceptance criteria.

Section 15, Corrective Action Policies and Procedures,
and Section 16, Procedures for Permtting Departures from
Docunented Policies and Procedures, reference procedures
for qualifying data when duplicate sanples do not neet
acceptance criteria.

Quality Control Charts and Tabul ati ons

The |laboratory maintains tabulations, quality control
charts or a conbination of tabulations and quality
control charts of the results from all quality control
procedures. All calculations for the tabulations and/or
control charts are perfornmed according to Standard
Met hods, 20'" Edition, Part 1020B.

Separate tabul ations and/or control charts are naintained
for each test nethod, for each nmatrix, and for each
anal ytical range.
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Each tabulation and/or control chart i ncludes the
foll owi ng information:
e Title

* ldentification of standard operating procedure
e Nanme of quality control procedure being tabul ated
* Analytical Method

* Analyte

e Analyte units of neasure

e Matrix

e Fortification concentration
e Mean

» Standard Devi ation

* Upper Control Limt (UCL)
e Lower Control Limt (LCL)
* Upper Warning Limt (UW)
e Lower Warning Limt (LW)
e Date of Analysis

« Analyst ldentification

Initial Denonstrati on of Met hod Performance Studies
(1 D\VP)

Each anal yst perforns an |IDW study prior to initiation
of sanple analyses, unless the IDW is not applicable to
the approved test nethod, such as: BOD, CBOD, total
suspended solids; total dissolved solids; total volatile
solids; total solids; pH, tenperature; dissolved oxygen

or turbidity. The IDWP study is repeated whenever there
is a change in analyst, instrunent type, or approved test
met hod. The following steps are performed for an |DW
st udy:

A quality control (QC) check sanple is obtained from an
outside source. |If not available, the QC check sanple may
be prepared by the laboratory using standards that are
prepared separately from the calibration standards by
someone not running the test.

The | aboratory prepares four aliquots of the QC check
sanples at the required nmethod volune to a concentration
approximately 10 tinmes the nethod-stated or | aboratory-
cal cul ated MDL.

The four aliquots are prepared and anal yzed according to
t he approved test nethod.
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6.8.5 Using the four results, the average recovery and standard
deviation are calculated in the appropriate units for
each anal yte.

6.8.6 For each analyte, the standard deviation and average
recovery are conpared to the corresponding acceptance
criteria for precision and accuracy in the approved test
met hod (if applicable) or |aboratory-generated acceptance
criteria (if a non-standard nethod). | f standard
devi ation and average recovery for all analytes neet the
acceptance criteria, the analysis of actual sanples nmay
begin. If any one of the anal ytes exceeds the acceptance
range, the performance is considered unacceptable for
t hat anal yte

6.8.7 The laboratory maintains a tabulation to track al
current | DVP studies.

6.9 Met hod Detection Limts (ML)

6.9.1 MLs for each analyte of interest are determ ned by the
test nethod procedure specified in 40 CFR, Part 136,
Appendix B, unless the test nethod specifies another
procedure for MDL determ nation, or the determ nation of
an MDL is not applicable to the test nethod.

6.9.2 The laboratory analyzes a mninmm of seven replicates to
determ ne the ML

« |If seven replicates are analyzed, the |aboratory uses
all analytical results when cal culating the MDL.

« |If the laboratory analyzes nore than seven replicates,
the laboratory only excludes analytical results which
the |l aboratory determnes are outliers by utilizing a
statistical outlier test.

6.9.3 The l|aboratory determnes MLs for each approved test
met hod annual ly; and when there is a change in instrunent

t ype.

6.9.4 The |aboratory may, in lieu of the annual determ nation
of the MDL, annually verify the MDL by the preparation
and analysis of a mninum of one matrix spike sanple,
spi ked at the current MDL.

e An MDL is considered verified and acceptable for
continued use if the results of the analysis of the
matrix spike sanple is wthin the 95% confidence
interval as set forth in 40 CFR, Part 136, Appendi x B.

e |f an MDL cannot be verified, a new MDL i s determ ned.
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MDL replicate percent a recovery acceptance criterion is

defined by the range of the percent mean recovery =2
tinmes the percent relative standard deviation (%RSD)
found for the seven replicates. If any of the seven
replicates fails this acceptance criterion, then the
anal yst discards all results and perforns another set of
seven replicates.

The spiking concentrations used to determne an MDL are
between 1 and 10 tinmes the cal cul ated MDL.

Internal Audits

The laboratory conducts annual internal audits of its
operations, QA QC practices, and record keeping.

The internal audit is performed by the designated quality
assurance officer.

The results of the internal audit should specify
procedures or practices that are not in conpliance with
the QAP, and corrective action shall be taken and
docunent ed.

Where the results of an internal audit indicate that the
| aboratory’s test results are invalid, the |aboratory
takes imediate corrective action and immediately
notifies, in witing, the parties that receive the data.

Anal ytical Quality Control Standards

Al analytical quality control standards that are used
are traceable to a national standard.

Reagent s

Reagents are prepared using reagent grade chemcals or
better. Each reagent container received by the | aboratory
is docunented by marking the container with an adhesive
| abel and indelible ink. Each marking | abel indicates the
date received, date opened, and any applicable expiration
dat e.



Laboratory QAP January 1, 2000
Revision 1 page 15 of 55

6.13 d asswar e

d assware used for purposes that nay subject it to danage
from heat or chemcals is nade of borosilicate gl ass.
G assware used for volunetric measurenent purposes is
Class A rated.

6. 14 Laboratory Pure Water

The Laboratory uses |aboratory pure water. The
resistivity of the laboratory pure water is checked each
day of use wth a calibrated conductivity neter.
Resistivity values of the laboratory pure water are at

| east 0.5 negohm cm at 25°C.
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Section 7
Verification Practices

7.1 Perf ormance Eval uation (PE) Testing

7.1.1 Sanmples are analyzed for this Ilaboratory facility as
appropriate for the nmandatory USEPA DMR-QA Laboratory
Perf ormance Eval uation Study.

7.1.2 PE sanples are analyzed tw ce per year, where appropriate
sanples are available, for each test nethod, each matrix
and each analyte included in its scope of accreditation
as required by the provisions of Part 186 Rules for the
Accreditation of Laboratories for Drinking Water,
Wast ewat er and Hazardous WAste Anal yses.

7.1.3 PE sanples are processed without any extraordinary care
as the results obtained will be considered typical of the
| aboratory’s performance. Al directions are followed
wi thout change for sanple preparation, dilution or
anal ysi s.

7.1.4 The laboratory’s personnel do not engage in inter-
| aboratory commruni cations regarding PE sanple results, or
attenpt to obtain the true values of the PE sanples prior
to reporting at the designated deadline for the PE Study.

7.1.5 Al unacceptable results for PE sanples are investigated
by a standardized procedure. Appropriate corrective
actions are inplenented where assignable error was found.
When assignable error is not found corrective actions are
focused on review of the procedure and inprovenent of
test nethod execution. The test procedure is re-validated
by successful analysis of a second source standard or
reference material .

7.2 | nt er-1| aboratory Conpari sons

7.2.1 The | abor at ory parti ci pates in inter-1aboratory
conpari son studies (round robins).

7.2.2 Round robin sanples analyzed by this |aboratory are from
environnmental sources and analyzed for a variety of
par anet er s.

7.2.3 Laboratory nmanagenent and staff review round robin
anal ysis results.
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St andard Ref erence Material s

The | aboratory uses standards traceable to Standard
Ref erence Materials (SRMs), where avail abl e.

Internal Quality Control Prograns

Statistical Process Control is generally used to
establish batch acceptance criteria for analytical test
results. The test results for the |aboratory control
standard are evaluated annually to set limts for control

charts. Warning limts are set at = 20 from the nean
recovery, and control limts are set at *30.

Wen a control Iimt is exceeded the analyst is required
to respond in a manner that assunes sonething is wong
with the measurenent system  \Wenever possible, a

response to an exceeded control [|imt includes the

fol | ow ng:

e Inform the imrediate supervisor of the control [imt
exceedance.

e Stop the analysis of sanples, if possible.

e Conduct a systematic investigation as soon as possible
to locate the source of the problem

» Take appropriate corrective action when a problem is
| ocat ed.

* Rerun sanples to the last good |aboratory control
standard whenever possi bl e.

» Docunent the control [imt event, including the details
of the occurrence, whether a problem was detected, and
any corrective actions taken.

e Miintain a state of increased vigilance.

Warning |limt trend exceedance occurs when two or nore

consecutive results for the laboratory control standard

exceed the warning limt. A general response to a trend

exceedance i ncludes the follow ng.

e Inform the imrediate supervisor of the warning limt
trend exceedence.

e Conduct a systematic investigation as soon as possible
to |l ocate the source of the problem

« Take appropriate corrective action when a problem is
| ocat ed.

e Docunent warning |imt exceedance, including the
details of the occurrence, whether a problem was
detected, and any corrective actions taken.
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7.4.4 The |l|aboratory has a witten response plan for the
analyst to follow in the event of a failure of a
| aboratory control standard or other criteria. This plan
is found in Appendi x 4.

7.4.5 SOPs for test nethods and | ab procedures are reviewed on
a regular Dbasis. The designated Quality Assurance
O ficer or Laboratory Supervisor performs reviews.
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Section 8
Equi prrent Procedures for Calibration, Verifications, and
Mai nt enance

8.1 Equi prent Cal i brati on

8.1.1 An initial cal i bration IS per f or med on al |
instrunmentation and equipnment as specified in the test
met hod. Calibration standards are traceable to a

nati onal standard, where avail abl e.

8.1.2 The pr ocedur es for calibration verification and
mai nt enance are found in the analytical nmethod SOPs or
the sanple preparation SOPs. Manuf acturers operation
manual s may be referenced in the nethod SOPs where when
they are the source for calibration or nmaintenance
pr ocedur es.

8.1.3 Docunentation IS mai nt ai ned for al | mai nt enance,
calibration and instrument operation activities. Al |
defective equipnment is renoved from service and is not
pl aced back in operation until repaired and shown by
cal i bration, certification or t est to perform

satisfactorily.

8.1.4 An adequate nunber of standards are used to define the
calibration curve. The test method SOP states if the
calibration curve is linear or non-linear.

8.1.5 If the test nethod does not state the nunber of
calibration standards to use, the |aboratory wll
determ ne the nunber of standards using the procedure set
forth in IEPA Part 186 Accreditation of Laboratories,
Section 186. 155b.

8.1.6 Unless specified by the test nethod, the | owest
calibration standard is set at one to 15 tines the ML
whenever the sanple results will be used in a decision
related to the determnation of a non-occurrence of an
anal yte or a non-detect the MDL of an anal yte.

8.1.7 Al sanple results for test nethods utilizing a
calibration curve are reported wthin the highest
calibration standard, or within the |inear dynam c range
where the test nethod requires determnation of the
I i near dynam c range.
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For further guidance regarding calibration refer to

Section 186.155 of Illinois regulations Title 35:
Environnmental Protection, Subtitle A General Provisions,
Chapter 11: Environmental Protection Agency, Part 186:

Accreditation of Laboratories for Drinking \Water,
Wast ewat er, and Hazardous WAaste Analysis, Section 186. 155
Cal i brati on. Copies of this docunent may be obtained
from the |aboratory director or the quality assurance
of ficer.

Bal ances

The | aboratory has (insert #) analytical balances with a
sensitivity of 0.1 nop. Al'l analytical balances are
pl aced on a stable base. Each bal ance is checked at
| east (insert frequency) with two or nore ASTM type 1 or
2 weights covering the effective range of the bal ance’s
use. A service contract is maintained which requires
that analytical balances be serviced and calibrated at
|l east annually by a qualified service representative.
The service representative issues the I|aboratory a
certificate of calibration with weights traceable to
nati onal standards.

pH Meters

All pH neters have an accuracy of at |east plus or mnus
0.1 pH unit and provide for tenperature correction of pH
measur enent s. Calibrations are performed with a m ni num
of two standardization buffers in the appropriate pH
range.

Conductivity Meters

A conductivity neter is mintained with an error not
exceeding 1% of one mcronmhos/cm whichever is greater
The conductivity nmeter is calibrated before each use with
a standard that reflects the sanple conductivity.
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8.5 Ther noneters

8.5.1 The | aboratory has one certified thernoneter traceable to
national standards, with 1 centigrade degree or finer
subdivisions and a range which spans the various

requi renents  of the anal ytical met hods, equi pnent
tenperature nmoni t ori ng, and checki ng for t her ma
preservati on. This thernoneter, traceable to nationa

standards is recalibrated a mninmum of every five years.
Certificates of calibration are maintained which identify
traceability of the calibration to national standards.

8.5.2 Al thernoneters are calibrated against thernoneters
traceable to national standards. Li qui d-in-glass and
digital thernmonmeters are calibrated annually. Metal and
continuously nonitoring thernoneters are calibrated at
| east quarterly. Calibration factors are enployed based
upon the nost recent calibration.

8.6 Refrigerators

8.6.1 Each refrigerator IS uni quely identified. Each
refrigerator is provided with a wuniquely identified
thernoneter graduated in increments no larger than 1
degree centigrade. Thernoneter readings are nonitored
and recorded each day the |aboratory is in operation.
The nonitoring logs include refrigerator identification
thernoneter identification, date, tenperature, initials
of the responsible person, and the acceptable tenperature
range.

8.6.2 Sanples which require thernmal preservation are stored
under refrigeration which is +/-2 degrees centigrade of
the specified preservation tenperature unless nethod
specific criteria exist. For sanples with a specified
storage tenperature of 4 degrees centigrade, storage at a
tenperature of 0.1 degrees to 6 degrees centigrade is
accept abl e.

8.7 | ncubat or s

Each incubator is uniquely identified. Each incubator is
provided with a uniquely identified thernoneter graduated
in increments no Jlarger than 1 degree centigrade.
Thernoneter readings are nonitored and recorded each day

the Ilaboratory is in operation. The nonitoring | ogs
i ncl ude i ncubat or i dentification, t her nonet er
i dentification, dat e, t enperature, initials of the

responsi bl e person, and the acceptabl e tenperature range.
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Ovens

Each oven is uniquely identified. Each oven is provided
with a wuniquely identified thernoneter graduated in
increments no larger than 10 degrees centigrade for
muffl e furnaces and 1 degree centigrade increments for
oven and warm air incubators.

Tenperatures are recorded daily. The nonitoring | ogs
i ncl ude; oven identification, thernometer identification,
date, tenperature, initials of the responsible person and
t he acceptabl e tenperature range.

M crowave Digestion Units

M crowave digestion units are calibrated by the procedure
in EPA No. 600/8-91/213 or the manufacturer’s manual of
operation before being placed in service. The maxi num
watt age of m crowave digestion units is checked at |east
annual ly and after repairs.

O her Laboratory Equi pnent

The |aboratory nonitors and controls nethod specific
tenperature requirenents for heating blocks and water
bat hs, etc. The | aboratory al so maintains docunentation
of the results.

Aut opi petors and dilutors of sufficient accuracy are used
for sone applications. The delivery volunes are checked
gravinetrically on an annual basis.
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Section 9
Test Met hods and SOPs

9.1 Scope

Appendix 5 lists all SOPs currently in use by the

| aboratory. Included in this Appendi x are each nmethod's
SOP nunber, docunment nanme, source, and whether it is
listed in 40 CFR Part 136 as an approved net hod.

9.2 SOPs

The SOPs are incorporated in this Quality Assurance Pl an
by reference to Appendix 5 and nay be obtained fromthe
| aboratory managenent. 1In addition, each |aboratory
staff nmenber is issued a manual containing all current
SOPs.
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Section 10

The Laboratory’s Physical Facilities Including Services and

1

Resour ces

Bui | di ng

The (Nane) l|aboratory is located (Site), (Address). The
| aboratory and offices occupy approximtely

square feet of floor space in the bui | di ng.
The | aboratory performs the routine
monitoring for the treatment pl ant
operated by the : The
| aboratory building was constructed in (Date). (I'ncl ude
any renovations and renodeling dates). A schematic
| ayout of t he | abor at ory show ng current space

utilization is shown in Appendi x 6.

Access and Security Measures

Entrance(s) to the (Nane) treatnment plant is/are |ocated
at (Location). (Insert a narrative concerning tines the
entrance is open and what type of security available at
the entrance to the site.)

(Narrative concerning your policy about visitors at the
site and the lab.)

(Narrative concerning the tinme the | aboratory is open.)

Bui | di ng Servi ces

Air Tenperature and Quality - The |aboratory’ s heating
and air-conditioning are generally to control |aboratory
tenperatures between 68 and 75 degrees and tenperature
fluctuations rarely exceed nore than 4 degrees per hour
(I'nsert narrative concerning any humdity control in the
l ab.)

Electricity - 110 and 220 volt electrical service is
provi ded throughout the |aboratory. (Insert a narrative
concerning any electrical protection devices i.e. (UPS)
uni nterrupted power supplies, surge protectors and any
battery powered energency |ighting system naintained in
the lab.)
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10.3.3 Illumnation - Lighting in nost areas and all work areas
is provided by (Type of lighting).

10. 4 Saf ety
10.4.1 Fire Safety — (Insert a narrative on the fire alarm fire
extinguishers, fire blankets and any other fire, safety

equi pnent | ocated in the |ab.)

10.4.2 O her Safety Equipnment — The follow ng safety equipnent
and related supplies are avail abl e. (Insert a list and

narrative of the location of the equipnment. Sonme of the
comon itens are: first aid supplies, eye washes, safety
shower, ventilation hoods, neutralization and spill Kkits,

acid and flammabl e storage cabinets, MSDS sheets.)
10.4.3 Access to Enmergency Medical Ad

(I'nsert Narrative)

10.5 Conput er Resources | ncludi ng Equi prent and Software

(Insert a narrative concerning the conputer capability
and equi pnent, software and how it is inplenmented in the
| aboratory.)

10.6 Equi pnent | nventory Li st

Appendix 7 is a list of all equipnment and instrumentation
with serial nunmber, purchase date and room | ocation for
each item as appropriate.

10.7 Laboratory Wrk Areas

(Name the various work areas/sections in the |aboratory,
designate the location of the sections, the approximte
si ze, the nunber of enployees who routinely uses the area
and a description of the analyses/work perforned in this
area.)
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Section 11
Procedures for Review ng New Wirk

11.1 Scope

Laboratory managenent reviews all new work to ensure the
| aboratory is able to performthe additional task(s) in a
tinely and accurate nanner. Laboratory rmanagenent
consults, if necessary, with sanpling personnel and end
data users to ensure sanple integrity and data quality.

11.2 Contract Anal yses

The | aboratory does not perform contract anal yses.

(I'f the laboratory does perform contract anal yses, delete
the above sentence and insert the procedures for
reviewi ng new work here.)
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Section 12
Sanpl e Acceptance and Recei pt Policy

Scope

Sanpling is critical to producing data that is

representative of the <conditions that occur at the

sanpling | ocation. This section of the QAP constitutes

the |aboratory's witten sanple acceptance policy. I t

details the conditions under which the |aboratory wll

accept sanpl es. It is readily available to all

| aboratory staff and sanple coll ectors.

Sanpl e Acceptance Requirenents

The (insert position) initiates the appropriate sanpling
plan to ensure that sanpling techniques are consistent
with the intended use of the data. Sanpling equi pnent is
sel ected and pre-cleaned to preserve sanple integrity and
el i m nat e cont am nati on.

Accepted sanples are |ogged upon arrival and checked for
sanpl i ng preservation and hol ding tines.

Indelible ink is wused for all witten docunentation
associated wth sanples. Corrections to sanpling
docunents are made by a single line strikeout. The

corrected entry is witten above the strikeout and
initialed by the person meking the correction.

Sanples nust be received wth conplete docunentation
including sanple identification, |ocation, date and tine
of collection, collector’s name, sanple type, person
recei ving sanple, and any special remarks.

Sanpl es nust be received in the sanple container required
by the test nmethod and properly | abel ed.

Each sanpl e contai ner nust have a unique identification.

Sanpl e preservation nust conply with the requirenents of
t he approved test nethod.

Sanpl e vol une nust be sufficient to performthe necessary
anal yses.

Sanpl es nust be received within the tine specified by the
test nmethod. Upon receiving a sanple, the | aboratory wll
determine if the analysis can be performed within the
allotted holding tine.
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Al sanples will be brought to (insert location) wthin
t he operating hours of the |aboratory.

Verification of Preservation

Sanples are exam ned for nmethod preservation and proper
docunent ati on.

Sanpl es are exam ned upon recei pt for t her mal
preservation (if possible). Thernmal preservation will be
acceptable if:

« arrival tenperature is either within +2°C or the method
specified range. For sanples with a specified
tenperature range of 4°C., a tenperature of 0.1 to 6°C
i s acceptabl e.

« sanples have been hand delivered to the I|aboratory
within six hours after <collection and there is
evi dence, such as arrival on ice, that the chilling
process has begun.

Sanples are examned for chenmical preservation upon
receipt, or prior to additional sanple preparation or
anal ysi s.

Actions for Deviations from the Laboratory's Sanple
Accept ance Requirenents

Deviations from the sanple acceptance policy is brought
to the attention of (insert position) and docunented at
the tinme of sanple |og-in.

Whenever possible, the Ilaboratory proceeds to correct
errors in sanple docunentation. The person responsible
for the error is contacted so that a deviation from the
sanpl e acceptance policy can be avoi ded.

If a sanple does not neet all of the sanple acceptance
criteria:

e retain correspondence and records of information
concerning the final disposition of rejected sanples.
e retain correspondence and records of information

concerning the final disposition of rejected sanples.

e contact client from which the |aboratory received
sanpl es
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Laboratory Log of Received Sanpl es

Each sanple received is logged wth the follow ng
i nformation:

date and tine of |aboratory receipt of sanple
sanpl e coll ection date

whet her sanple is conposite or grab

uni que | aboratory identification code

sanpl e coll ection point

request ed anal yses

signature or initials of data |ogger

comments resulting from inspection for acceptance
rejection

sanpl e col | ector
person receiving sanple

or
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Section 13
Sanpl e Tracki ng and St orage Procedures

Scope

A clear sanple tracking record allows any questions
concerning sanple integrity to be answered at any step of

the process. Sanples are stored in areas that isolate
sanples sufficiently to prevent cross-contam nation with
ot her sanples, reagents or standards. Procedures for

sanple handling and tracking nmay vary, depending upon
sanple origin. Sanple integrity and reliable test data
are ensured when valid |aboratory procedures are
established and strictly foll owed.

Sanpl e Tracki ng Record

Sanple 1ogs, bench sheets, and preparatory records are
clearly marked to identify all personnel associated with
each sanpl e.

Chain of custody forms or bench sheets nust be conpleted
to include use of preservation and sanple containers
requi red by approved test nethod.

No sanples are accepted w thout proper docunentation.
Sanples are checked to insure that the container is
conpatible with the intended anal ysis.

Proper Storage and Avoidance of Cross-contanm nation of
Sanpl es

Storage facilities are provided for sanples that prevent
cross-contamnation and are consistent wth sanple
preservation requirenents of the nethod.

Laboratory blanks are stored with sanples to verify that
cross-contam nation has not occurred.

Sanples are stored away from all standards, reagents,
food and ot her potentially contam nating sources.

Sanple fractions, extracts, |eachates and other sanple
preparation products are stored according to this section
or according to specifications in the nethod.
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Security of Sanpl es

The | aboratory stores all sanples within the confines of
the | aboratory and Iimts access to authorized |aboratory
personnel only.

Sanpl e Di sposal

| f possible, sanples and aliquots are kept to the end of
the maxi mum permtted holding tinme so that re-analysis of
the sanple nay be perforned when necessary. Pr oper
tenperature and holding times nust be observed for re-
anal ysi s.
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Section 14

Record Keepi ng, Data Review and Reporting Procedures

Scope

The record keepi ng system al | ons hi stori cal
reconstruction of all |aboratory activities that produce
the resultant sanple analytical data. The | aboratory
mai nt ai ns a conpl ete sanpl e t racki ng record.
Docunmentation of |aboratory activities includes inter-
| aboratory transfers of sanples and sanple extracts. The
| aboratory issues sanple data or sanple result reports
accurately and in a manner that is understandable to the
recipient.

Records Mai ntained by the Laboratory

The | aboratory retains records related to all procedures
and activities to which a sanple is subjected. These
records include:

e identity of personnel involved in sanpling, preparation
and testing

» sanple preservation, including sanple container and
conpliance with holding tines

« sanple identification code, receipt, |log-in, acceptance
or rejection

« sanple storage and tracking, i ncluding shipping
receipts, transmttal fornms, and internal routing and
assi gnnent records

 sanple preparation including: cl eanup and separation
procedures, extract or digestate identification codes,
vol unes, weights, instrunent printouts, neter readings,
cal cul ations, reagents

 sanple analysis

* equi prent recei pt, use, speci fication, operating
conditions and preventative mai nt enance

e calculations and statistical fornula wused by the
| aborat ory i ncl udi ng witten pr ocedur es for
cal cul ations, raw data and supporting information used
for each calculation, correct wuse of significant
figures, and identification of the |east precise step
in accord with limtations of the neasurenent system

e procedure to verify that the reported data is free from
transcription and cal culation errors
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* data handl i ng i ncl udi ng: reducti on, revi ew
confirmation, interpretation, assessnment or validation
and reporting

e QC neasurenents, including procedure to select sanples

on which to perform QC neasurenents, and assessnent of
nmet hod performance

14.2.2 O her records retained by the | aboratory include:

14.

14.

14.

14.

14.

3.2

3.3

3.4

e all original raw data, whether hard copy of electronic,
for calibrations, analyst’s worksheets, and data out put
frominstrunents or equi pnent

e copies of final reports

 archived SOPs

 correspondence with sanple submtters

e corrective action reports, audits and audit responses
* PE sanple results and raw data

Records of Standards and Anal yti cal Reagents

Traceability of standards - The |aboratory verifies that
standards are traceable to national standards. | f
traceability IS not possi bl e, t he | abor at ory
denonstrates, by appropriate neans (for exanple anal yses
of PE sanples) that the instrunentation and equipnent is
properly cali brated.

Receipt and wuse of reagents and standards - The
| aboratory retains records of the origin, purity and
traceability of all reagents and standards. These

records also include the date of receipt, storage
conditions, the date of opening and an expiration date.

Traceability of working and internedi ate standards - The
| aboratory maintains records of traceability from working
and internediate standards to purchased stock standards
or neat conpounds which include the date or preparation
and preparer’s initials.

Identification of prepared reagents and standards - Al
prepared reagents and standards are labeled wth the
identity the reagent or st andar d, concentrati on,

preparation date, and preparer’s initials.
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Records of Instrunment or Equi pment Calibrations

The laboratory docunents and maintains calibration
procedures that establish <calibration frequency and
calibration acceptance criteria.

Al'l graphs of calibration curves have descriptive titles,
| abel ed axes, date of calibration, test nethod, analyte,
standard concentrations, instrument response and the
cal i bration curve.

All calibrations record the equation of the calibration
curve and the correlation coefficient.
Conmput eri zed Data Storage

The | aboratory maintains a listing of conputer software
used for t he capture, pr ocessi ng, mani pul ati ng,
recording, reporting, storage or retrieval of test data
with a description of the software’s intended use in the
| aborat ory.

The | aboratory establishes and inplenents procedures for
protecting the integrity of the data, including data
protection procedures during data entry and capture, data
storage, data transm ssion and data processing. (You may
want to reference an appendix detailing your data
protection procedures.)

The | aboratory provides procedures for the maintenance of
the security of the data, including the prevention of
unaut hori zed access to data, and the unauthorized change
of conputer records.

The | aboratory nmamintains hard copy or wite protected
backup copi es of conputer generated records.

Adm ni strati ve Records

Personnel qualifications - The |aboratory nmaintains
records of per sonnel qual i fications, educati on,
experience and training.

| DMP studies - The |aboratory nmintains records of |DW
studies and any required repetitions of the IDW for each
anal yst .
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Initials and signatures - The |aboratory maintains a |og
of names, initials and signatures for all individuals who
are responsible for signing or initialing any |aboratory
record.

Laboratory Record Entries and Change of Entries

Laboratory personnel sign or initial all record entries.
The reason for the signature or initials is clearly
indicated in the records, including, but not limted to:
sanpl ed by, prepared by, reviewed by.

Permanent ink is used for nmanually recorded data.

Corrections of manually recorded data are nmde by one
line through the error. The correction is initialed and
dated. Corrections are not nade by erasure or White Qut ™

Electronically mamintained records are kept in such a
fashion as to indicate any change in the record.

After the | aboratory delivers its sanple data and results
to client, the |laboratory wll only correct, add or
delete information fromthe report when it supports those
actions by supplenentary docunentation. Any suppl enenta
report clearly identifies there purpose and contains all
reporting requirements.

Facilities with in-house |aboratories which provide data
to regul atory agencies must include all itens in sections
14.10 with their reports if so required by the regul atory
agency.

Record Retention

Al records are retained for a mnimum of five years.
They include information pertaining to environnental
anal yses, performance testing, obsolete or replaced
procedures, supplies for tests, support services, and
| aboratory accreditation.

Access to archived records is docunented with an access
| og. Al | records are protected against [|oss of
deterioration including fire, theft, and el ectromagnetic
deterioration in the case of electronic records.
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14.9 Raw Dat a Associated with Sanple Anal ysis

All  raw data associated wth sanple analyses (for
exanpl e: calibration curves, strip charts, tabul ar
printouts, conputer data files, analytical notebooks, and
run | ogs) include the follow

e the | aboratory sanple identification code;
e the date of analysis;

 analysis type;

* the instrunment identification;

e instrunent operating conditions (or reference to such
i nformation);

e« all calculations automated or manual to which the
sanple data is subjected; and

« the analyst’s and technician’s initials or signature.

14.10 Test Data Reports

Laboratory sanple data or sanple result reports include
the foll ow ng:

e report title such as "laboratory results”

* a unique identification of the report such as serial
nunber

 description and identification of sanples

« date of sanple receipt, sanple collection and sanple
analysis (tinme of sanple preparation and analysis if
the required holding tine for either activity is |less
than or equal to 48 hours)

e characterization and <condition of sanpl e, wher e
appropriate

« reference to sanpling procedure, where applicable

e test nmethod utilized

e sanple results with any failures or deviations from
approved test nmethods or QC criteria identified, such
as data qualifiers

 description of the cal cul ations or operations perforned
on the data, a summary and anal ysis of the data

e identification of the reporting units, such as ug/L or
ng/ kg
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e identification of any results not generated by the
| aboratory preparing the data report and identification
of the laboratory from which such results were obtai ned

e a statenent that the report shall not be reproduced ,
except in full, wthout the witten approval of the
| abor at ory

e a statenent that sanples results relate only to the
analytes of interest tested or to the sanple as
received by the | aboratory

e additional information may be required for sanple data
reports submtted to a regulatory authority

The | aboratory certifies that the sanple results neet all

the requirenents of any environnental |aboratory program
for which it maintains accreditation.

El ectronic Data Transfer

Docunent ed procedur es are est abl i shed for t he
transm ssion of test results by tel ephone, fax or other
el ectronic or el ectromagnetic neans.

Sanpl e D sposal Records

Ordinarily, the |aboratory need not maintain records for
di sposal of sanples. For a record of possible litigation
sanples and other sanples that the |aboratory director
wi shes to retain, such records will be catal ogued by date
of disposal and person responsi bl e. Common ways sanpl es
may be disposed of include sanple depletion, sanple
returned to submtter, sanple washed down sink, and
sanple manifested to a hazardous waste facility. Any
correspondence concerning sanple disposal must be
r et ai ned.

Wast e Di sposal

Waste collection, st or age, recycling, and di sposal
procedures and policies are part of nethod SOPs. Wer e
di sposal procedures and policies are included as part of
a test method, the test nethod disposal practices are
strictly foll owed.
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Section 15
Corrective Action Policies and Procedures

15.1 Scope
The followng policies and procedures are used when any
anal ysis or reporting discrepancies are detected, or when
any deviation from the policies and procedures in this
manual occur.

15.2 | dentification of Discrepancies

15.2.1 Discrepancies or deviations shall be defined as, but not
limted to, any of the follow ng:

e quality control sanple results outside control limts;
e reporting sanple results in wong units;

e using un-approved anal ytical procedures;

e data which appears to be erroneous to current trends;

15.2.2 Each analytical procedure SOP references quality contro

criteria to wuse in determning discrepancies and
accepting data.

15.3 Staff Responsible for Investigation and Corrective Action

15.3.1 Any of the Laboratory staff nay detect discrepancies.

Once a discrepancy is detected, it is reported to
| aboratory managenent. Laboratory managenent or staff
may investigate any discrepancies. Data that has
di screpancies should not be recorded and should be
revi ewed.

15.3.2 Once a discrepancy is established, staff should proceed
with one or nore of the foll ow ng:

e re-run sanples, if available and holding time permts;
e docunent results as invalid and note on any reports;

* investigate discrepancy; docunent cause and corrective
action taken and include wth data.
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Staff responsible for investigating the discrepancy shal
review sanple and quality control results, integrity of
quality control sanples, and technique. If a quality
control result does not neet nethod or [|aboratory
criteria, it shall be docunented on the analysis bench
sheet and quality control chart. Staff should also
review sanpling procedures and preservation, washing of
gl assware and any sources of contam nation to sanples or
gquality control standards.

The Laboratory staff perfornms corrective actions to
elimnate any of the fore nentioned possible causes for
data di screpanci es. Exanpl es of corrective actions are:
review of proper procedures, quality control standard
preparation, changes to procedures or sanpling protocol
and inproving analyst technique. |f the investigation
cannot determne a known <cause for invalid results,
retraining and procedure review are the appropriate
corrective actions.

For each data discrepancy event, the investigation and
corrective action shall be docunented.

Document ati on and Revi ew of Corrective Action

Laborat ory managenent reviews raw data, reports, quality
control data, discrepancies, and corrective actions on a
regul ar basis. This review establishes any recurring
probl ens that require further investigation and action.
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Section 16

Procedures for Permtting Departures from Docunented Policies and

16.

16.

16.

1

2

3

Pr ocedur es

Scope
Departures from docunmented policies and procedures may
i nclude, but are not limted to:

e use of analytical nmethodology which is not USEPA or
| EPA approved;

e use of sanples which are not properly sanpled or
preserved for intended purpose;

* analysis of sanples outside the required holding tines;
e deviations fromanal ytical or other |aboratory SOPs;
 deviations fromstandard QC practices;

e use of alternative calibration practi ces,

e reporting data which is not conpliant with USEPA or
| EPA anal ytical or QC requirenents.

Requests for and Approval of Departures

Requests for allow ng departure from docunented policies
and procedures are directed to the Laboratory Director.
The Laboratory Director shall evaluate the reasons for

such departures. The quality assurance office is
consulted for all matters that may affect the quality of
anal ytical data. Witten approval by the Laboratory
Director is required before such departures are nmade.
The Laboratory Director docunents all departures and
their duration. Per manent departures are docunented by

changes in the established policies and procedures.

Use of Analytical Methods Which Are Not Approved by USEPA
or | EPA

When anal ytical nethods are used which are not approved
by USEPA or |EPA, SOPs are used to docunent the actual
procedures perforned as well as the source of the nethod.
The nmethods used to determne the criteria for IDVWP are
established and docunented prior to use of the nethod.
Quality assurance and control procedures are typically
included in the nethod; however, SOPs may not include al
the requirenments for SOPs required by 35 IIl. Adm Code
186. 165(Q) .
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Reporting of Non-conpliant Data

Data which is produced from sanples that do not neet the
regul atory sanpl i ng, hol di ng, or preservation
requi renents, or which is produced using nethods that
deviate from EPA-required analytical or QC requirenents,
is reported only when acconpanied by a statenent that the
data nmay not be used for regulatory conpliance purposes.
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Section 17
Procedures for Dealing wth Conplaints

Scope
The Laboratory has specific procedures for dealing with

conplaints fromclients or other parties.

Conpl ai nt Recei pt Procedures

Docunent the initial conmplaint with the followng
i nformation.

* Nane of person with conpl aint
« Conpany name

* Phone nunber

e Sanple Identification

* Nature of conplaint

| nfform person with conplaint that it will be investigated

pronptly. Also inform himof the estimated tinme or date
for a response to the conplaint.

Conpl ai nt | nvesti gati on Procedures

Review the following itens regarding the sanple or
analysis in question with |aboratory staff.

* Receipt of sanple

* Internal Chain of Custody
* Anal yses perforned

* Anal ysis nethods

* Analytical results

e Calibration check

* Quality control results

* Cal cul ations

* Unit conversions

Docunment whether any discrepancies were revealed during
the review, especially discrepancies which address
specific conpl aint.
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17.4 Conpl ai nt Response Procedures

17.4.1 Laboratory managenent wll contact the person wth
conplaint and reveal findings of investigation. | f
necessary, a corrected report wll be issued.

17.4.2 File the docunented conplaint investigation for use
during the annual review of the Quality Assurance Plan.
| f any corrective actions are required, reference Section
15 of this QAP manual, “Corrective Action Policies and
Procedures.”
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Section 18

Procedures for Protecting Confidentiality and Proprietary Ri ghts

18.1

18. 2

Procedure for Protecting Confidentiality

The | abor at ory must pr ot ect confidentiality and
proprietary rights. Laboratory enployees are instructed
not to divulge any information that may involve issues of
confidentiality or proprietary wthout the approval of
the (insert title).

Exanpl es of Confidential Data

Sone exanpl es of confidential data include:
* Analytical results for sanples obtained fromindustri al
di schargers.

e Sanple results that may be integral to on-going or
possible litigation.
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Section 19
Procedures for Internal Audits

19.1 Annual Internal Audit

The Quality Assurance O ficer or his designee conducts an

annual internal audit of the |aboratory.

e This auditor conducts a systematic audit of technica
activities from previously prepared checklists. (You
may wi sh to reference an appendix with a sanple audit
check list.)

e The auditor determ nes whether the quality assurance
practices and other | aboratory procedures described or
referenced in the QAP have been inpl enent ed.

e The auditor then prepares a witten report which
i ncludes copies of the check-lists and a list of all
not ed defi ci enci es.

19.2 Corrective Actions Regarding the Annual Internal Audit

Laboratory nanagenent t akes appropriate corrective
actions in response to the internal audit. He also
prepares a witten response plan which incl udes:

» Conpl eted corrective actions
* Planned corrective actions
* Inmplenentation schedule for planned corrective actions.

19.3 Notification of Invalid Data

Were results of the internal audit indicate the
| aboratory’s t est results are invalid, i mredi at e
corrective action is taken. Al'l persons are notified

who received the invalid data.
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Section 20
Annual Review of the Quality Assurance Pl an (QAP)

Scope

The QAP is reviewed annually. The | aboratory supervisor
conducts an internal review wth the |aboratory’s quality
assurance officer. The laboratory, in its review,
determ nes whether requirenents of the Illinois EPA
Laboratory Accreditation Program have been adequately
addressed, the results of the annual review nust be
docunent ed.

Correcting Deficiencies in the QAP

If the |aboratory supervisor and quality assurance
officer find deficiencies, the QAP is changed as
necessary. The revised QAP is then issued with the
appropriate version nunber and is inplenmented at the
agreed upon effective date. Al copies of the preceding
version are replaced with the new version
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Section 21
Trai ni ng and Personnel Requirenents

Scope and Trai ning Obj ectives

Al'l personnel involved in laboratory analysis or quality
assurance/quality control shall have sufficient training
to contribute to the analysis and reporting of conplete,
high quality data in conpliance with the procedures of
this Conprehensive Quality Assurance Plan. Laboratory
Managenent is responsible for ensuring the required
training i s made avail abl e.

Trai ning Required for Laboratory Director

The Laboratory Director shall hold a bachelor’s degree in
natural or physical sciences or have conpleted enough
course work in chem stry to equal a minor in chemstry.

The Laboratory Director shall have a mninmnum of two
year’s experience in managing a | aboratory

Trai ning Required for Laboratory Supervisor

The Laboratory Supervisor shall hold a bachelor’s degree
in natural or physical sciences or have conpleted enough
course work in chem stry to equal a ngjor in chemstry.

The Laboratory Supervisor shall have a mninum of one

year’s experience in analyses pertaining to the
applicable fields of testing.

Training Required for Quality Assurance Oficer

The QA Oficer shall hold a bachelor's degree in natura
or physical sciences or have conpl eted enough course work
in chemstry to equal a major in chemstry

The QA Oficer shall have a mnimm of one year's
experience as an analyst in a | aboratory.

The QA O ficer shall have docunented training in quality
assurance and quality control.

Trai ning Required for Analysts
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Anal ysts shall hold a bachelor's degree in natural or
physi cal sciences or have conpl eted enough course work to
equal a major in chemstry

Anal ysts shall have a m nimum of one year's experience in
the analyses pertaining to the applicable fields of
testing for whi ch t he | aborat ory i's seeki ng
accreditation.

Anal ysts shall neet the instrunment training requirenents
specified in Section 21.8 of this QAP.

After conpleting training, analysts shall perform an
Initial Denonstration of Method Performance (I1DW) study
for each analysis as specified in section 6.8 of this

QAP.

The | aboratory shall have on file docunentation
indicating the analyst's acceptable perfornance on a
blind sanple at |east once per year and a certification
that the analyst has read, understood and agreed to
performthe nost recent version of the standard operating
pr ocedure.

Trai ning Required for Technici ans

Technicians shall hold a high school diploma or its
equi val ent.

Techni ci ans shal | neet t he i nstrument training
requi renents specified in Section 21.8 of this QAP

After conpleting training, technicians shall perform an
Initial Denonstration of Method Perfornmance (IDW) study
for each analysis as specified in section 6.8 of this

QAP.

The |aboratory shall have on file docunentation
indicating the technician's acceptable performance on a
blind sanple at |east once per year and a certification
that the analyst has read, understood and agreed to
performthe nost recent version of the standard operating
pr ocedure.

Substituting Experience or Education to Meet Training
Requi renent s
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21.7.1 A person my serve as Laboratory Director, Laboratory
Super vi sor, Quality Assurance Oficer, Anal yst or
Techni ci an when that person does not neet the training,
educational or experience requirenments for the position

In such <cases the laboratory shall submt witten
justification to the |IEPA explaining why a person should
serve in a particular posi tion. This witten
justification shall take into account the follow ng
factors:

* Experience as an offset for education requirenents
* Education as an offset for experience requirenments

21.7.2 Oher justifications for a person serving in a position
for which he does not neet the training, educational of
experience requirenents are discussed in Section 186.140
of the I EPA Laboratory Accreditation Regul ations.

21.8 | nstrunent Trai ni ng Requi renents

Anal ysts and technicians nust neet either of the

following requirenents for analyses performed utilizing

Atom c  Absorption. (You shoul d al so list ot her

instruments requiring special training here, for exanple,

GCMs, ICP, etc.)

e The analyst or technician shall have satisfactorily
conpleted a mninmum of four hours training that is
offered by the equipnment nmanufacturer, a professional
organi zation, a university, or qualified training
facility.

» The analyst or technician shall have served a two week
period of apprenticeship under an experienced analyst
or technician.

21.9 Trai ni ng Records

Laboratory managenent mai nt ai ns enpl oyee training
records. The records are updated periodically for each
enpl oyee receiving training.



Laboratory QAP January 1, 2000
Revision 1 page 50 of 55

Section 22
Definition of Terns

Acceptance I|limts - the data quality Ilimts specified for
anal ytical method performance.

Accreditation - the issuance by an accrediting authority of
certificates of conpetency to |aboratories neeting the m ninmm
st andar ds est abl i shed by t he accreditation pr ogr am

Accreditation is not a guarantee of the validity of the data
generated by the accredited | aboratory.

Accuracy - a neasure of the degree of agreenent between an
observed value generated by a specific procedure and a true
val ue. Accuracy includes a conbination of random error

(precision) and systematic error (bias) conponents which are due
to sanpling and anal ytical operations; a data quality indicator.

ASTM - the American Society for Testing and WMaterials,
Phi | adel phi a, PA, a not-for-profit, vol unt ary st andar ds
devel opnent system

Analyte - a chemical elenent, chem cal conpound, or physical
property capabl e of detection, quantification or neasurenent.

Anal yte of interest - the chem cal elenent, chem cal conpound, or
physi cal property for which the l|aboratory is performng an
anal ysi s.

Anal yzed reagents - chem cals analyzed for inpurities where the
I evel of inpurities is reported in accordance with specifications
of the Commttee on Anal ytical Reagents of the American Chem ca
Soci ety.

Anal ytical standard - a pure conmpound of a m x of pure conpounds
used to calibrate an instrunment or a single piece of equipnent.
An anal ytical standard may be traceable to a national standard or
reference material .

Audit - a thorough, systematic, qualitative examnation of a
| aboratory and activities within the laboratory, for conpliance
with the |aboratory’s QAP and the requirenents of any
accreditation programit nmay be a participant of.

Batch - one to 20 environnental sanples of the same matrix that
are prepared together with the sane process and personnel, using
the sane | ot of reagents with a nmaxinumtinme between the start of
processing of the first sanple and the start of processing of the
| ast sanple is 24 hours.
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Bias - the systematic of persistent distortion of a measurenent
system whi ch causes errors in one direction resulting in nmeasured
val ues that are consistently less than or greater than the true
val ue.

Blind sanple - a sanple submtted for anal ysis whose conposition
is known to the submtter, but unknown to the analyst. A blind
sanple is one way to test proficiency of a neasurenent system

Calibration - the conparison of a neasurenent standard or
instrument with another standard or instrunment to report or
elimnate by adjustnent any variation (deviation) in the accuracy
of the item being conpared.

Chain-of Custody - an unbroken trail of accountability that
ensures the physical security of sanples, data, and records.

Corrective action - an action taken by the Ilaboratory to
elimnate or correct the causes of an existing nonconformance in
order to prevent the reoccurrence of the nonconfornmance.

Docunment - any witten or pictorial information describing,
defining, specifying, reporting, or certifying any activities,
requi renents, procedures, or results.

Envi r onnment al sanples - sanples, excluding and |aboratory
generated quality <control sanples such as matrix spikes,
duplicates, and |I|aboratory <control sanples, for which the
| aboratory analytical results will be reported.

Field sanple duplicate - a second sanple obtained from the sane
sanpling point as the first sanple and at approximately the sane
time, in a manner that would yield two representative sanples of
identical or nearly identical conposition.

I norganic - all paraneters not included in organic paraneters.

Laboratory - a facility that is equipped and used for the testing
of sanpl es.

Laboratory control sanple - an uncontam nated sanple matrix with
known quantities of analytes. The anal ytes shall be obtained
froma second source. The |aboratory control sanple is anal yzed
exactly like a sanple to determ ne whether the neasurenent system
is performng as expected using, depending on the test nethod,
ei ther acceptance criteria contained in the nmethod or |aboratory
gener at ed.
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Least precise step - the part of the analytical procedure that
results in the greatest error in neasurenent.

Linear dynamic range - the range of concentrations over which
the analytical system exhibits a linear relationship between the
amount of material introduced into the instrument and the

i nstrunment’ s response.

Linear calibration range - the range of standards used for
calibration between which a linear relationship exists between
the amount of material introduced into the instrunent and the
instrument’ s response.

Litigation sanple - a sanple that a | aboratory know ngly anal yzes
for possible |egal action.

Matrix - the predomnant material of which the sanple to be
anal yzed is conposed. Sanple matrices include aqueous, drinking
water, saline or estuarine waters, non-aqueous liquid, solids,
and chem cal waste.

Matri x spike - an aliquot of matrix, fortified (spiked with known
quantities of specific analytes and subject to the entire
anal ytical procedure in order to determne the effect of the
matri x on the recovery of a test nethod).

Matrix spike duplicate - a replicate matrix spike that 1is
prepared and analyzed in order to determ ne the precision of the
t ext met hod.

Measurenent system - neans any instrunents, gauges, tools,
devi ces, equipment, procedures, nethod, or aggregates thereof,
used to acquire or control sanple data generated.

Met hod - a procedure or technique for performng an activity (for
exanpl e sanpl e preparation and sanpl e anal ysis).

Met hod blank - a sanple which does not contain an analyte of
interest above an acceptable level and which is processed
simultaneously with, and under the sane conditions as sanples
bei ng anal yzed or anal ytes of interest.

Met hod detection limt - the m ninmum concentration of a substance
that can be neasured and reported with 99% confidence that the
anal yte concentration is greater than zero and is determ ned from
analysis of a sanple in a given nmatrix type containing the
anal yte.
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NPDES - National Pollutant Di scharge Elimnation System a USEPA
program designed to control discharges of wastewater and
wastewater effluents into surface and ground wast es.

Organic all analytes analyzed by all forms of gas chromat ography,
and high pressure liquid chromatography (excluding ion
chr omat ogr aphy) .

Qut-of-Control - out of statistical control and is a single
measurenent, quality control data point, series of neasurenents
or series of quality control data points which fall outside
expected limts as determned by the statistical analysis or
historical data or in conpliance with test nethod specified
[imts.

Paraneter - anal yte.

Performance evaluation program - the aggregate of providing
rigorously controlled and standardi zed sanple to a | aboratory for
anal ysis, reporting of results, statistical evaluation of the
results in conparison to peer |aboratories and the collective
denogr aphi cs and results sunmmary of al | parti ci pating
| abor at ori es.

Perfornmance evaluation sanple - a sanple provided by a
performance evaluation study to test whether the |aboratory can
produce analytical results within specified performance limts.

Performance evaluation study - a single testing cycle within a
per formance eval uati on program

Precision - the neasure of nutual agreenent anong individual
measurenents of a sanple, wusually wunder prescribed simlar
condi ti ons, usually expressed as the standard deviation,
variance, or range, in either absolute or relative terns.

Qual ity assurance - an integrated system of activities involving
pl anning, quality control, quality assessnent, reporting, and
quality inprovenent to ensure that a product or service neets or
exceeds the requirenments of the user of the product or service.

Qual ity assurance plan (QAP) - the |aboratory’s witten plan of
operation that wll ensure that the accuracy and precision as
well as the overall reliability of |aboratory results, neets or
exceeds the needs and expectations of those for which |aboratory
data is produced. Managenment, admnistrative, statistical,
i nvestigative, preventative, and corrective techniques wll be
enployed to nmaxim ze reliability of data.
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Quality control - the overall system of technical activities
whose purpose is to neasure and control the quality of |aboratory
data so that it neets the needs of users.

Quality control acceptance limts - the statistically determ ned

or test method specified Ilimts wthin which a single
measurenent, quality control data point, series of neasurenents
or series of quality control data points wll fall when the

anal ytical process is producing data of satisfactory quality.

Quality control chart - a graphical plot of data points used to
denonstrate statistical control and nonitor a measurenent
process. The charts have a vertical scale plotted in units of
the analytical results, a horizontal scale, in units of time, or
sequence of results, and lines within which or around which the
data points are expected to lie.

Quality control check sanple - an aliquot of the nethod blank
fortified with a solution of the analytes of interest of know
concentration prepared from a standard obtained from an outside
source. The quality control check sanple is used to check either
| aboratory or instrunent perfornance.

Replicate sanple - two or nore equal aliquots taken fromthe sane
sanple container and analyzed independently for the sane
anal yt es.

Sanple any solution or nmedia introduced into an analytical
i nstrument on which an analysis is perfornmed excluding
calibration standards, initial <calibration wverification check
st andar ds, calibration bl anks, and continuing calibration
verification check standards.

Sanple duplicate - a second sanple aliquot taken in the
| aboratory fromthe sane sanple container and carried through al
steps of the analytical procedures in an independent and
identical manner. Sanple duplicates are used to assess variance
of the total method including sanpling and anal ysis.

Sanple tracking - an wunbroken trail of accountability that
ensures the physical security of sanples, data, and records.

Second source - obtained from different vendor or nanufacturer
or different lots fromthe sane vendor or manufacturer.

Spi ke concentration - a specified amount of an analyte of
interest in a matrix spi ke, laboratory control sanple, or quality
control check sanpl e.
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Standard QOperating Procedure (SOP) - a witten |[|aboratory
specific docunment which details the nmethod of an operation,
anal ysis of action whose techni ques and procedures are thoroughly
prescribed and which is accepted as the nethod for performng
certain routine or repetitive tasks.

Standard Methods - Standard Methods for the Exam nation of Water
and \Wast ewat er .

Surrogate - an organi c conpound which is simlar to the anal ytes
of interest in chemcal conposition and behavior in the
anal yti cal process, but which is not normally found in
envi ronnent al sanpl es.

Test - a technical operation that consists of the determ nation
of one or nore characteristics or performances of a given product
mat eri al, equipnment, organism physical phenonenon, process or
service according to a specified procedure.

Traceability - an unbroken chain of conparisons of a |aboratory
standard to a national standard that wll substantiate the
accuracy of the | aboratory standard.

True Value - the accepted or actual value of the quantity being
measur ed.

USEPA - the United States Environnental Protection Agency.
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