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The TWG members were the primary authors of this document and the TWG did review
and comment on this document as it was being developed. However, the TWG did not
have time to fully review, discuss, and agree on this document. The TWG agreed to send
this document to the FACDQ with the understanding that it is for information and
decision-making purposes, but not a fully vetted document.
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I. Pilot Report Executive Summary (DR/JPH/BE)

The FACDAQ initially considered over a dozen detection and/or quantitation procedures, and
narrowed these down to three pairs that estimate both a detection limit (DL) and a quantitation
limit (QL). These three candidate pairs differ from the MDL (a DL) and ML (a QL) approach in
several ways. They more fully account for bias, accuracy, temporal variability, and initial and
ongoing verification.

Five analytical methods and a total of 55 unique analytes provided a evaluation of chemistries
and analytical techniques, each with different precision and accuracy capabilities. The FACDQ
decided, for the convenience of the pilot study, to require the same MQO targets for every
chemical and analytical method studied, since most of the procedures allowed for some flexibility
in the selection of different MQQOs. These experiments are performed over several weeks, use
blanks and spiked samples which may encompass several different concentrations of the target
analyte. The MQOs selected by the FACDQ and TWG for the pilot study were 20% RSD, a
50% to 150% recovery range, and false positive and negative rates of <1%. Review of these data
made it possible to identify both the strengths and weaknesses of the different DL and QL limit
procedures.

In summary, the pilot study was able to successfully evaluate several candidate DL and QL
procedures using a substantial number of laboratories and methods. The pilot study findings were
very informative and can be used to select and modify one or more DL and QL procedures to
meet FACDQ needs. It is important for the FACDQ to take into consideration the application of
MQOs and the regulatory use(s) in order to make a final decision regarding the selection and
implementation of a procedure.

Pilot Study Observations (KM)
1. The detection and gquantitation limit procedures meet most of the MQOs most of the time.

2. The likelihood of a procedure limit meeting the targeted MQOs is heavily affected by
what the procedure itself targets (i.e., whether the procedure MQO(s) match the FACDQ
MQOs) and how it targets them (i.e., does it estimate the lowest concentration at which
the procedure MQO(s) are met, or does it demonstrate that the MQO(S) can be met at a
chosen concentration).

3. For some limits (false positive rate for all detection limits, RSD at the IQE20%), it would
be expected that the FACDQ MQO would be met half the time, because the procedure
targets the lowest concentration to achieve the FACDQ MQO. For others (false negative
rate at the IDE), it would be expected that the FACDQ MQO would be met less than half
the time because the procedure targets a less stringent MQO than the study. For other
limits (mean recovery at the LCMRL), it would be expected that the FACDQ MQO
would be met more than half the time because the procedure targets a more stringent
MQO than the study, or the procedure does not target the lowest concentration to yield
the FACDQ MQO.

4. For quantitation limits, the most difficult MQO to meet is the false negative rate.

False negative rates were higher when making detection decisions based on detection
limit compared to making detection decisions based on instrument signal.
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Unlike the other FACDQ MQOs, the false negative rate is based on two limits, the
detection and the quantitation limit. As a result, a high false negative rate could be due to
a biased-high detection limit or a biased-low quantitation limit.

For ASTM (IDE and IQE) limits (both single lab and interlab), false negative rates were
higher when detection based on Lc compared to detection based on Yc. This was
especially true for Method 625, for which recoveries were less than 100% throughout the
concentration range, and as a result the recovery-corrected Lc was greater than Yc.

Mean recovery criterion rarely failed for most analytes/labs, but criterion failures
occurred both on the high side (>150%) and the low side (<50%). Low failures generally
occurred for a few “problem” analytes (see Method 625, 608 Endosulfans). High failures
occurred mostly for Method 300.0.

Big differences were observed, both in performance and limit MQO success, between
laboratories. Big differences were also observed between analytes. Some laboratory
differences were attributable to differences in how method was applied (ex: extraction
technique for Method 625).

For detection limits especially, variability between lab limits tended to be greater than the
variability between the different procedure limits for a single lab, which may affect the
assessment of the different procedures. For quantitation limits, the variability between lab
limits tended to be greater; however, this was likely due to the different quantitation
limits targeting different MQOs.

The level of background contamination (or other blank bias) varied widely between
laboratories. Blank bias observed in blind samples was not always observed in the
existing blanks (or vice versa). This was most frequently the case for Method 300.0.

For uncensored methods (chiefly 200.7), the amount of existing blank data varied
significantly. Therefore, the precision of the calculated false positive rates differed
between laboratories. In addition, the false positive rates of interlaboratory limits were
more heavily affected by some labs than others (e.g.: copper).

Not all laboratories interpreted the ACIL procedure, and the SOW instructions regarding
the ACIL procedure, in the same way. Therefore, some ACIL limits and limit
evaluations are more representative of the written ACIL procedure than others.

Detection limit procedures based on extrapolation from spiked data are more prone to
unexpected false positive rates. Especially for censored methods, this is often due to the
recovery vs. concentration relationship not being linear from 0 to quantitation, as
assumed by the procedures. In some cases, this was due to choice of spike level;
however, the false positive rates and false negative rates were not generally improved by
using lower spike levels (see Study Design section - 11.d iv.)

False positive rate evaluation for uncensored methods is geared toward the ACIL,
because data used to calculate limits are also used to determine false positive rates.
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13. For Methods 608 and 625 interlaboratory RSDs exceeded 20% throughout the
concentration range for several analytes, and therefore the calculated limits would
automatically fail this MQO criterion. This was due to low biases of these methods, and
differences between laboratories throughout the concentration range.

14. Based on the procedure instructions, software, and pilot study design, some procedures
will yield a limit for every analyte/lab, while others will often fail to yield a limit.
Therefore, MQO estimates for some procedures summarized over analytes and labs will
be more heavily affected by “difficult” analytes (or labs) than MQO estimates for other
procedures.

15. Independent of procedure, the order at which the Pilot Study MQOs were met varied by
method, analyte and/or lab. For uncensored methods and Method 300.0, the RSD target
tended to be met at lower concentrations than the mean recovery rate MQO. However, for
Methods 608 and 625, the RSD target tended to be met at higher concentrations. The
false negative rate MQO was heavily affected by both the variability and bias observed
(and as a result, where the recovery and RSD MQOs are met), but also by the level of
blank bias.
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Table 1. Detection and Quantitation Limit Procedures to be Evaluated in the FACDQ Study

Type of Type of
Name of Procedure Limit yp Description
Procedure
Addressed
Wg\e?z:;g%?{nekirr?gnd Single and | Additional information about this procedure can be found at
Water (OGWDW) Detection E/Iatélélple http://www.epa.gov/OST/methods/det/faca/techworkgroup/hubaux.pdf
Hubaux and Vos Y,
Determines the lowest concentration at which there is 90% confidence
that a single measurement from a laboratory selected from the
ASTM Interlaboratory - e . . -
- - . population of qualified laboratories represented in an interlaboratory
Detection Estimate Detection Interlab : . " 0
(IDE) study W|Il_have a trug _detectlon probability of at least 9.5A> and a true
nondetection probability of at least 99% (when measuring a blank
sample.
Considers both accuracy and precision in analytical measurement, and is
based on linear regression of multiple concentration replicate data and a
99% prediction interval around the regression line. The LC MRL is
intended to be used primarily during analytical method development,
EPA OGWDW although laboratories may determine LC MRLs as an aid in determining
Lowest Single or their single-laboratory minimum quantitation level. A much simpler
Concentration- Quantitation | Multiple procedure also was developed to allow laboratories to determine if the
Minimum Reporting Labs minimum reporting level (MRL) they use (either an MRL required by
Level (LC-MRL) regulation or one set by the laboratory or their client) meets a set of
established data quality objectives. Additional information about the LC
MRL, including a computer application to calculate LCMRLS can be
found at:
http://www.epa.gov/OGWDW/methods/sourcalt.html#MIcmrl.
The IQE is computed to be the lowest concentration for which a single
Interlaboratory - -
i . I measurement from a laboratory selected from the population of qualified
Quantitation Estimate | Quantitation | Interlab lab . di interlab dv will h
(IQE) aboratories represented in an interlaboratory study will have an
estimated relative standard deviation of (typically) 10, 20, or 30%.
American Council of
Independgnt Determines method detection limit (MDL), the lowest result that can be
Laboratories (ACIL) - S ;
. . reliably distinguished from a blank. Separate sets of steps are provided
Proposed Procedures | Detection Single Lab . . ;
L for two types of methods: those for which a blank consistently generates
for Determining the .
: results and methods for which a blank does not.
Method Detection
Limit
Determines the minimum level (ML), the lowest level that meets five
conditions:
o Results from spikes at the ML must be above the MDL.
American Council of e The ML must be at or above the lowest calibration level (or calibration
Independent verification standard for tests with a single-point calibration).
Laboratories (ACIL) " . e The ML must be at least two times the MDL
uantitation | Single Lab . - .
Proposed Procedures Q g ¢ The relative standard deviation of results from spikes at the ML must
for Determining the be less than 20%.
Minimum Level « The average recovery of spikes at the ML must be within 50-150%.
Separate sets of steps are provided for two types of methods: those for
which a blank consistently generates results and methods for which a
blank does not.
Federal Advisory Committee on Detection and Quantitation Approaches 6
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Table 2. Analytical Methods to be Used and Analytes Targeted in the FACDQ Study

Rationale for

Analytes Targeted in Each Method

Method Selection
This is a widely used | Aluminum Copper Selenium
multi-analyte method | Antimony Iron Silver
using optical Arsenic Lead Sodium
techniques to Barium Magnesium Thallium
EPA Method 200.7, determine metals. Beryllium Manganese Vanadium
Trace elements via ICP- | Detection limits for Cadmium Molybdenum Zinc
atomic emission this method can be Calcium Nickel
spectroscopy driven by blanks or Chromium Phosphorus
instrumental Cobalt Potassium
sensitivity, and the
method is subject to
false positives.
EPA Method 300.0, This is a widely used | Bromide Nitrate-N Ortho-Phosphate-P
Determination of multi-analyte method | Chloride Nitrite-N Sulfate
Inorganic lons by lon used to target several | Fluoride
Chromatography stable analytes.
(Method A)
This Total Cyanide
EPA Method 335.4, spectrophotometric
Total Cyanide method is W|de_ly
used to determine
total cyanide.
EPA Method 608, This is a widely-used | Aldrin 4,4-DDD Endrin
Organochlorine GC/ECD method Alpha-BHC 4,4-DDE Endrin aldehyde
Pesticides and PCBs that targets multi- Beta-BHC 4,4-DDT Heptachlor
component analytes Delta-BHC Dieldrin Heptachlor epoxide
(Note: PCB-1016 and and that also can be Gamma-BHC Endosulfan | PCB-1016
1260 will not be targeted | used to target single Alpha-Chlordane Endosulfan Il PCB-1260

in the Regression
Design.)

component
pollutants.

Gamma-Chlordane

Endosulfan sulfate

EPA Method 625,
Capillary Column Gas
Chromatography/Mass
Spectrometry

Note: Analytes that are
also targeted in EPA
Method 608 (e.g.,
Aroclors, chlordane,
toxaphene) are not
targeted by Method 625
in the FACDQ study

This is a widely used
multi-analyte method
using GC/MS
techniques to
determine
semivolatile organic
compounds.
Detection limits for
this method are often
driven by qualitative
identification
criteria; the sample
preparation stage of
the method can be a
source of
imprecision.

Acenaphthene
Acenaphthylene

Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(ghi)perylene

Benzyl butyl phthalate
Bis(2-chloroethyl)ether
Bis(2-chloroethoxy)methane
Bis(2-ethylhexyl)phthalate
Bis(2-chloroisopropyl)ether
4-Bromophenyl phenyl ether
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene

Di-n-butylphthalate
Di-n-octylphthalate
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
3,3"-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene

Nitrobenzene
N-Nitrosodi-n-
propylamine
Phenanthrene

Pyrene
1,2,4-Trichlorobenzene
4-Chloro-3-
methylphenol
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Methyl-4,6-
dinitrophenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol
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Fall 07 Test of 3 Single-lab DL/QL Procedures in Several Labs with 5 Analytical Methods

Method Class Analvte Number of | Number of ACIL ASTM Limits Calculated OG(\:A;E:\JYML;;””S
y Labs* Analytes DL/QL Limits
Analyzed Calculated ** | Yc/Lc IDE IQE20 | IQE30 | HV Yc | LCMRL
MEeItDr;A(\) d Trace elements via
200.7 ICP-atomic emission 8 11 88/88 88/88 88/88 88/88 88/88 88/88 85/85
' spectroscopy
EPA Determination of
Method Inorganic lons by
300.0 lon Chromatography 7 7 45/45 45/45 45/45 45/45 45/45 45/45 42/42
(Method A)
EPA Total Cyanide
Method Distillation with
335.4 Semi-Automated 7 1 717 717 717 717 717 717 5/6
Spectrophotometry
Organochlorine
MEeI:r;Ac\)d Pesticides and PCBs
by Gas 108/ 106/ 101/ 102/ 108/
608 Chromatography/Ele 6 18 108/108 108 104 101 102 108 60/71
ctron Capture
Detector
Extractable
EPA Semivolatiles
Method Capillary Column 126/ 126/ 120/ 125/ 126/
625 Gas ! 18 126/126 126 126 122 126 126 64/62
Chromatography/Ma
ss Spectrometry

*Number of labs which submitted complete data sets. Procedures columns indicate number of labs for which were able to calc DL and QLS using
each of the three Procedures.

** Number of limits determined is number calculated without outlier removal/number calculated with outlier removal
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Fall 07 Test of 2 Interlab DL/QL Procedures in Several Labs with 5 Analytical Methods

- OGWDW Limits
Method Class Analyte Numbei of Number of ASTM Limits Calculated Calculated
Labs Analytes

Analyzed Yc/Le | IDE | IQE20 | IQE30 | HV Yc | LCMRL

EPA .
Method Trace ele_ment_s via
200.7 ICP-atomic emission 8 11 11/11 | 1111 | 11711 11/11 11/11 11/11
' spectroscopy
EPA Determination of
Method Inorganic lons by
300.0 lon Chromatography 7 7 717 717 717 717 717 6/6
(Method A)
EPA Total Cyanide
Method Distillation with
335 4 Semi-Automated 7 1 11 1/1 1/1 1/1 1/1 0/1
Spectrophotometry
Organochlorine
EPA Pesticides and PCBs
Method by Gas
608 Y 6 18 18/18 | 17/17 | 10/12 17/17 18 3/3
Chromatography/Ele
ctron Capture
Detector
Extractable
EPA Semivolatiles
Method | Capillary Column 7 18 18118 | 16/16 | 15/15 | 16/16 | 18/18 112
625 Gas
Chromatography/Ma

ss Spectrometry
*Number of labs which submitted complete data sets. Procedures columns indicate number of labs for which were able to calc DL and QLS using
each of the three Procedures.

** Number of limits determined is number calculated without outlier removal/number calculated with outlier removal
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I1. Technical Details and Full Narrative of Above
a. Review of Goals, Objective, and Limitations (BE/RR)
i. Goals

The goal of the pilot study conducted in late 2006 was to evaluate several detection limit and
guantitation limit procedures using five analytical methods for chemicals in at least eight
laboratories. Detection and quantitation limit estimates were calculated from these data using
three pairs of candidate det-quant procedures. The analytical methods were selected to represent a
range of measurement technologies and sample preparation techniques, as well as a mixture of
both well behaved and less tractable analytes, to provide a typical yet challenging test for the
candidate procedures. Several spike concentrations were selected — some were prepared by each
laboratory, others were prepared by a vendor and used by all labs. Measurement quality
objectives (MQOs) were set for four parameters: false positive and negative rates (1% each),
precision (x20%), and a recovery range of 50% - 150%. This study is described in more detail in
the Pilot Study Design document approved by the FACDQ at their July 2006 meeting.

ii. Objective

There are several characteristics the FACDQ would like in a det-quant procedure. An objective
of the pilot study was to assess the extent to which these characteristics were demonstrated by
each candidate procedure. We assessed this using a set of questions. Some questions were
answered during the pilot, some afterwards, some by the participating laboratories, and others by
the technical workgroup.

A key question is: “Was the procedure being performed correctly by contract laboratories during
the pilot study?” A great variation in the laboratory’s performance may be due to a
misinterpretation of the written procedure. This might indicate that the procedure is poorly
written rather than poorly constructed.

Another question is whether the procedure achieved its intended purpose, which is measured by
determining how well it met its objectives. For example:
« Did the IQE20 achieve 20% RSD at the IQE, when it was achievable?
« Did the IDE achieve a 5% false negative error rate at the L or Y for measurements
at the IDE?
«  Was the false positive error rate at the ASTM L¢ one percent?
« Were the individual laboratory recoveries within the range of 50-150% at the
determined LCMRL, when it was achievable?

Yet, another question is whether the procedure met the fixed MQOs established for the pilot
study. For example:
« Did the procedure meet the recovery MQO of 50% to 150% at LQ, when it was
achievable?
« Did the procedure meet the + 20% precision MQO at LQ, when it was achievable?
« Did the procedure meet the 1% or lower false positive rate MQO for LC?
« Did the procedure meet the 1% or lower false negative rate MQO at LC for the true
value at LD or LQ?
The following are the seven study guestions:
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Is the procedure clearly written?

Can the data be easily processed in the laboratory?

Was the procedure performed correctly?

Does the experimental design unduly influence the outcome of the study? Additional

clarifying questions from the Multi-lab Subgroup include:

1.

2.

3.

4.
a.
b.
c
d
e
f
g
h.
i
a
b
c
d
e.

5.

6.

Type of method (censored, uncensored, etc.)

Works equally well if analyte recoveries are uniformly low, uniformly high, or
highly variable

Choice of outlier test (not mandated by procedure?)

Number of different concentrations tested

Number of replicates per concentration tested

Magnitude of concentrations tested

. Relative relationship between spikes (0.25x, .5X, X, 2X, 4x, etc.)

Number of laboratories

Number of analysts per study or per laboratory

Number of instruments per study or per laboratory

Sample preparation

Number of different days for which analyses are conducted per laboratory
Time span over which analyses are conducted per laboratory (week, month,
quarter, year)

Number of data points per detection or quantitation limit calculation

Does the procedure achieve its intended purpose?
Does the procedure work for all different types of analytical methods?

7. Does the procedure work if applied to real world sample matrices? (This may also
include a broader question evaluating how the procedure applies to real world matrices.)

iii. Limitations

The Pilot Study Design Team and the Technical Work Group agreed early that while there is
substantial funding available for this effort, this funding is limited. They understood that there is
a limited time period for conducting the pilot and analyzing the data. The pilot study was
designed with these conditions in mind. Tradeoffs were considered and evaluated on what could
realistically be accomplished and still provide value to the committee.

Some of the tradeoffs that the Design Team and Technical Work Group understood with the
present pilot study design include:

« The timeframe for collecting laboratory data is a maximum of 45 calendar days, however
labs are required to test over a 15 working day period to collect data, which meant that
the pilot study will not provide ongoing, quarterly, or annual verification of results as
specified in some of the procedures

« The pilot study will not confirm results by subsequent spiking at the calculated limits,
though this could be done in a post-FACDQ pilot

« The pilot study will only use reagent water matrices, though real world matrices could be
tested in a post-FACDQ pilot

« Although the pilot study will evaluate five analytical methodologies, there are others that
may be desirable for testing in a post-FACDQ pilot
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« The pilot study will not capture some sources of intra-lab variability such as variability
between analysts and between instruments, though a post-FACDQ pilot could do so.

The technical workgroup in “Features of the Pilot Study and Desired Features of a Post-FACDQ
Pilot Study” (June 22, 2006), contrasted what the pilot study was expected to do with what the
workgroup recommended future testing do to mitigate the limitations of the 2006 pilot study.
Desired features of future procedure testing included testing lab performance over a period of six
to twelve months, testing more samples to obtain better estimates of false positive and false
negative rates.
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b. Review of Pilot Study Desigh + MMA Design (BE/RR)
i. Pilot Study Design (BE)

The following provides a summary of the basic elements of the pilot study. The pilot study
incorporated three separate sets of lab analyses:

« Single-Lab Study Analyses

« Regression Study Analyses

« Araclor Confirmation Analyses

The purpose of the single-lab study is to determine the MDL and ML following the written ACIL
procedure. The purposes of the blind regression study are to calculate single-laboratory and
interlaboratory variants of the limits described in the OGWDW and ASTM procedures, and to
evaluate whether all limits met the MQOs specified by the FACDQ and in the procedures
themselves. Specific differences between single-lab study and regression study are: (1) labs will
prepare their spikes and calculate their detection and quantitation limits under the single lab
design; (2) single-blind spikes will be sent to labs under the regression design; (3)the Team will
calculate a detection and quantitation limit from the results of the analyses of the regression
spikes using the ASTM IDE and IQE procedures; and (4) labs that choose to only bid on the two
target Aroclors (1016 and 1260) in method 608 will do so only under the single lab design. This
exception for Aroclors is made to conserve resources and take advantage of existing Michigan
Manufacturers Association (MMA) Aroclor data. These laboratories would also perform the third
set of lab analyses, the Aroclor confirmation analyses.

General Pilot Study Design
« Minimum of 8 labs
o Labs will be solicited for interest and must pre-qualify in order to bid.
o Pre-qualified labs may bid on one or more methods.
o The 8 qualified bidders that give the best value to EPA will be selected for each
method.
« Five analytical methods
o EPA Methods 200.7 (metals), 300.0 (nitrate, ions), 335.4 (cyanide),
o 608 (Pesticides) and 625 (organics).
o Analytes listed in both 608 and 625 will be analyzed by 608 only.
« Historical blank data collected from labs
o Analyte data generated during last 30 analytical batches or last 6 months, whichever
yields the greater number of results from the instrument(s) used in the study.
o Data generated on the same instrument will be used in the study.
o Report blank data without any reporting limit censoring; may require labs to
review/revise their historical data.
o Blanks used in calculation and evaluation of detection limits

Regression Study Design
« A range of concentrations will be analyzed for each method

o 12 concentrations, including a blank sample.

o Exact spike levels determined by Team based on lab proposals during the pre-
qualification stage (each lab reviewed the LC-MRL procedure and stated which spike
levels they would use to perform the procedure; the Team chose spike levels to
reflect lab responses as much as possible).

o Concentrations approximated those needed to determine limits using each procedure.
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« Ten replicates at each concentration by each lab for each method
o Concentrations will be blind to labs.
o A spiking lab prepared and labeled each sample.
o Samples based on the study spiking scheme approved by the Team.
« PCB Aroclors were not evaluated for regression-based procedures using new data
o EXxisting data with appropriate design is available from MMA PCB dataset.
o Limits were calculated and confirmed using the same approach that was used to
evaluate these limits with pilot study data (to the extent based on the MMA design).
o While Aroclors were not included in the regression design, additional analyses of two
Aroclors at three concentrations will be analyzed for use in confirmation of single-
laboratory limits (see below).

Single Lab Design
« One single-laboratory procedure (Modified ACIL - Revision 6.0) was evaluated by each
laboratory independently
o Each laboratory chose initial spike level, prepared samples, analyzed samples and
determined the limits.
o Both start-up (seven replicates) and ongoing limits (based on twenty replicates) were
calculated.
« Two Aroclors (1016, 1260) also were analyzed using Method 608 (confirmation based on
additional laboratory analyses at multiple concentrations by each laboratory).
« MMA PCB data inappropriate to apply the single-laboratory procedure.
o Table ?? (Target Analytes for Pilot Study Design) lists the analytes included in the
study.

Elements of the Pilot Design

Procedures

As part of their assessment process, the FACDQ identified several candidate procedures for
determining detection and quantitation limits and determined that a controlled study of these
procedures is necessary to effectively evaluate their merits and limitations. Due to cost
considerations, FACDQ members agreed to test only three detection limit procedures and three
guantitation limit procedures. These procedures were selected by the FACDQ after prioritization
and consideration of several characteristics that were determined to be essential for a successful
procedure. In selecting the final set of procedures for testing, the FACDQ chose a pair of
detection and quantitation limit procedures that require use of an interlaboratory study to
determine the limits (interlaboratory procedures). The FACDQ also chose a pair of procedures
that can each be determined through a study of multiple laboratories or in a single laboratory.
The final pair of procedures is designed to be determined in a single laboratory only. Table ??
summarizes the procedures selected by the workgroup for evaluation in this study.

Additional procedures, including the Consensus Group Proposed Procedures for Estimating the
Critical Level and Quantitation Limit, and the East Bay MUD Procedure for Determining a
Detection Limit using Lab QC, were not included in the study. However, some of the Pilot Study
data were used to evaluate these procedures, as discussed in Section 11 c. iii.

Note (1): Although the Hubaux-Vos and LCMRL are single-lab procedures, they
will be tested using the spikes developed for the IDE and IQE under the
regression design.

Note (2): Detection or quantitation procedures that provide interlaboratory
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estimates for detection and quantitation differ from the other procedures in the
table that provide intralaboratory estimates.

"Interlab” refers to calculating one limit from the results of experiments in several
labs, with that limit calculated based on interlaboratory variability. An example is
the IDE/IQE that will be tested in the regression design of the committee pilot
study.

“Intralab” or single-laboratory refers to calculating a limit from the results of
experiments conducted in one lab. An example of this is the ACIL procedure that
will be tested in the single laboratory design of the pilot. Any set of single
laboratory limits may be pooled to calculate a multi-lab limit, based on the mean
and variability of the different single-lab limits.

Measurement Quality Objectives
The committee set measurement quality objectives (MQOs) for the pilot test at its
March 2006 meeting. Each procedure limit would be assessed to determine whether the target
MQO characteristic was met. The established MQOs are listed below:
« Mean Recovery within 50-150% (quantitation limits)
« RSD at most 20% (quantitation limits)
« False Negative Rate 1% (quantitation limits)
« False Positive Rate 1% or less detection limits)

Laboratory Analysis Requirements
In order to provide the most neutral of conditions for the pilot, participating laboratories were
required to meet the listed conditions:
All laboratory analyses must be performed on a calibrated instrument.
« Labs will report if they recalibrate during study.
« Labs will follow the calibration requirements in the method.
« All method-specified lab blanks must be analyzed before each batch.
« Reflecting routine analysis, blanks should be as free from contamination as
« possible.
« Labs will follow only relevant method-specific lab quality control
« requirements.
« Samples must be carried through all preparation and laboratory analysis steps
« as are typically used for wastewater samples, such as:
o Digestion, extractions, and cleanups;
o Instrument parameter set ups; and
o Laboratory staff that conduct the study laboratory analyses be the same staff that
routinely conduct laboratory analyses by that method.

Data Reporting
In order to evaluate the data effectively the Team identified the following data
reporting requirements:

« Labs should not censor any results for which the instrument yields a numeric result. This
means the laboratory should report even negative values or values less than the
laboratory’s current reporting limit.

«» Labs should identify any qualitative identification criteria they use that differ from the
criteria specified in the EPA method, e.g. criteria used to identify and quantify analytes
using GC/MS.
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« Labs will report run logs weekly to the prime contractor (“the contractor”) to allow
monitoring of study status, holding times, and laboratory analysis sequences.

« Labs will report summary level electronic data by week to the contractor, beginning 14
days after completing first week of laboratory analysis, and concurrently provide all
supporting raw data. Raw data includes peak areas for calibration data and analytical
runs.

« A standardized electronic format will be developed & provided to labs.

« Labs must use this standardized format to expedite data review, data distribution, and
data analysis.

« Labs should retain raw data for a period of 5 years and provide it on request (and at
additional cost negotiated as necessary).

Michigan Manufacturers Association PCB Study Summary (RRR)
In 2000, the Michigan Manufactures Association (MMA) conducted an interlaboratory study to
determine the detection and quantitation limits for PCBs by method 608. The study included the
following components:
« Eleven laboratories participated in the study. Laboratories were pre qualified by having
least one valid State or Federal certification for the analysis of PCBs by method 608,
successfully completed at least two PE samples sets for PCBs by method 608 over the
past two years, and having at least 75% of all PE sample results over the past two years
within the specified warning limits.
« Study duration of 15 weeks
« DI water matrix with 3 clean-ups required
« 9 samples (1 blank and 8 spiked concentrations) submitted every 1-2 weeks
« Spiked concentrations were submitted in random order as Youden Pairs on alternate
weeks. Laboratories were not aware of sample concentration or the identity of the blank.
« Report all positive data using a minimum of 3 aroclor peaks for identification and
quantitation.
« The final data set included 5 replicates of each Youden Pair. Data set contained 10
replicates of average Youden Pair result.

The resulting data set meets the minimum requirements to calculate the ASTM IDE/IQE (at least
6 participating laboratories, 5 concentrations, and 5 replicates). The presence of additional
laboratories, concentrations, and replicates will allow the data set to be analyzed with respect to
the influence of these variables on the IDE/IQE calculations. In addition, the data set is sufficient
for the calculation of the LCMRL (minimum of 5 replicates at 4 concentrations) and Hubaux &
Vos. If the Youden pairs are averaged, the data set is sufficient to explore how of the number of
replicates and concentrations influence the LCMRL/ Hubaux & Vos calculations.

The study also attempted to deal with the problems associated with detection and quantitation
limit studies associated with censored methods and positive blank data. The method 608 protocol
requires a minimum of 5 peaks to be present for aroclor identification. The MMA study ask
laboratories to report all positive data using a minimum of 3 peaks and record the number of
peaks used for identification. Positive data from laboratory and study blanks were included in the
data set. Although these data were not used to produce blank corrected results, the information is
available to further explore the influence of this variable. From these data, the influence of the
number of aroclor peaks reported and positive blank data can be evaluated in relationship to the
selected detection/quantitation limit estimation methods.
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The MMA PCB interlaboratory study provides an approach to deal with the problems associated
with the estimation of detection and quantitation limits in censored methods. By exploring the
relationship of the number of participating laboratories, concentration levels, and replicates,
useful information can be obtained to design future interlaboratory pilot studies. In addition, the
study results show the sensitivity of the detection limit estimation procedures to outlier removal
and instrument calibration.
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c. Limit Calculations & Analysis (KM)
i. — iii. Assumptions and Data Handling Practices

Data Removal

Statistical analyses were performed to assess the effect of data usability decisions on the
calculation and confirmation of detection and quantitation limits. Data usability decisions were
based on removal of statistical outliers and mis-identified compounds. Outlying laboratories
were identified using the Youden outlying laboratory test, and outlying results were identified
using Grubbs test. Additional data removal was done for the MMA study based on Aroclor
confirmation. One laboratory incorrectly identified Aroclor 1016 as Aroclor 1242 for all analyses,
and two laboratories each misidentified one Aroclor 1260 result. (Incorrect identification of
target compounds was not observed in the FACDQ Pilot Study.) Statistical analysis were
performed in multiple ways as follows, and summarized in Table 1.

MMA data: Statistical analyses were performed with and without removal of outlying
laboratories, with and without removal of outlying results, and with and without removal of mis-
identified compounds. Grubbs test was run with data combined over all laboratories for all limits.
Pilot Study data: Statistical analyses were performed with and without removal of outlying
results. (The outlying laboratory test was not performed due to the smaller number of
laboratories performing each method.) Grubbs test was run with data combined over all
laboratories for the assessment of interlaboratory limits, but for assessment of single-laboratory
limits, Grubbs test was run separately for each laboratory.

See PSR 11 ¢ i-iii Table 1 Appendix.

Limit Calculation - MMA Study

Single- and interlaboratory detection and quantitation limits were calculated using data from the
MMA study. Single-laboratory detection limits included the Hubaux-Vos Yc and single-
laboratory variants of the ASTM Yc and Lc (referred to as the SL-Yc and SL-Lc in this
document). Single-laboratory quantitation limits included the OGWDW LCMRL and single-
laboratory variants of the ASTM IDE and IQE at 20% and 30% RSD (referred to as the SL-IDE,
SL-IQE20 and SL-IQE30 in this document). Interlaboratory detection limits included the ASTM
Yc and Lc and interlaboratory variants of the HV Yc (referred to as the IL-HV Yc in this
document). Interlaboratory quantitation limits included the ASTM IDE, ASTM IQE at 20% and
30% RSD, and interlaboratory variants of the LCMRL (referred to as the IL-LCMRL in this
document).

Each detection and quantitation limit procedure evaluated requires use of data from a smaller set
of data than were generated in the study. Therefore subsets of the MMA data were generated for
limit calculation; these subsets were chosen to best reflect how the written procedures being
evaluated would be applied in practice. Charts depicting the subsetting of data for limit
calculation using the MMA data are presented in Figures llc.i - llc.iv in Pilot Study Appendix.

Interlaboratory limits: Only five concentrations were needed to calculate these limits. These five
concentrations were chosen by randomly selecting one of the two concentrations within five of
the Youden pairs analyzed in the study. For quantitation limit calculation, the highest and two
lowest Youden pairs were excluded from this selection process, and for detection limit
calculation, the lowest and two highest Youden pairs were excluded from this selection process.
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As a result, the quantitation limits were determined using results of samples spiked at higher
spike levels than the results of samples used to calculate detection limits. At each of the randomly
selected concentration levels, a single result per laboratory was then selected to create the MMA
subsets needed for these calculations.

Single-laboratory limits: All results from each laboratory for the same five randomly selected
concentrations that were used to determine the interlaboratory limits were used to determine the
single-laboratory limits.

All limits were calculated by CSC (the study coordination contractor) using SAS software. For
the ASTM limits, the appropriate standard deviation model was chosen using diagnostic plots and
hypothesis tests, as outlined in the IDE and IQE procedures. For the OGWDW limits, the choice
of unweighted vs. weighted linear regression was based on the Cook-Weisberg test for constant
variance, as outlined in the written LCMRL procedure.

A more detailed discussion in how limits were calculated using the MMA data is presented in the
Pilot Study Report Appendix.

Limit Calculation — Pilot Study

Unlike the MMA study, some of the single-laboratory limits were calculated by the participant
laboratories in the FACDQ Pilot Study. This was due to a number of reasons. One of the goals of
the Pilot Study was to yield information on the ease and understandability of the different
procedures in practice; therefore it was beneficial to have the laboratories proceed through the
entire procedure as much as possible, including the calculations. Also, some procedures require
that some of the calculations be completed in order to choose an appropriate spike level.
Therefore, the laboratories were instructed to perform the calculations necessary to determine the
ACIL MDL, ACIL ML, and LCMRL, and submit their calculations and results to the study
coordination contractor.

For practical reasons, the study coordination contractor (CSC) performed calculation of other
limits. For example, interlaboratory limits could not be calculated by individual laboratories
because they did not have access to data generated by other laboratories, so CSC performed these
calculations. CSC also calculated the single-laboratory variants of the ASTM limits to streamline
the study and avoid misunderstandings concerning implementation of a single-laboratory variant
of the procedure. The single-laboratory Hubaux-Vos Yc¢ limits were originally intended to be
calculated by the laboratories, but due to time and softwa