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NATIONAL LEAD LABORATORY ACCREDITATION PROGRAM:
DOUBLE-BLIND PROFICIENCY-TESTING PILOT STUDY

EXECUTIVE SUMMARY

This report documents the design, execution, results, and conclusions of a pilot study to gather
information on how a double-blind proficiency-testing program could be incorporated within EPA’s
Nationd Lead Laboratory Accreditation Program (NLLAP). Currently, the proficiency-testing
program used within the NLLAP is the Environmentd Lead Proficiency Andytica Testing (ELPAT)
Program (NIOSH, 1994). The ELPAT Program is single-blind, in that the |aboratories are aware that
they have recaived a batch of proficiency-test samplesfor analyss, but they are unaware of the
amounts of lead in these samples. In adouble-blind program, the laboratory is unaware that its
proficiency isbeing evauated. Nether isthe laboratory aware that proficiency-test samples are
included within a batch of samples recaived for andysis. Therefore, a double-blind program is more
likely than asingle-blind program to characterize the overdl performance of routine fidd sample
anayses.

Twelve clients of NLLAP-recognized |aboratories provided proficiency-test samplesto
laboratoriesin this double-blind proficiency testing pilot study and reported the results of analytica
testing on these samples. These |aboratories were found to be representative of NLLAP-recognized
laboratories in their performance within Round 22 of the ELPAT Program. In each of three double-
blind testing rounds, these clients were ingtructed to include the proficiency-test samples within their
next available batch of fiedld samples for shipment to one or more NLLAP-recognized laboratories for
lead andlysis. Within each double-blind testing round, 9 of the 12 clients who routinely collected dust
wipe samples for lead anadlysis were provided with from 4 to 8 dust wipe proficiency-test samplesto
send to a particular laboratory. These samples were spiked with lead-dust, with hdlf (i.e,, from2to 4
samples) a alower nomina lead amount than the other haf. In addition, 10 of the 12 clients who
routingly collected paint chip samples for lead analysis were provided with from 2 to 4 paint chip
proficiency-test samples to send to a particular |aboratory in a given double-blind testing round, where
al paint samples contained the same nominad amount of lead.

The three types of dust-wipe proficiency-test samples analyzed in this double-blind pilot study
(i.e, low-spiked dust wipes, mid-spiked dust wipes, paint chips) originated from three of the batches of
proficiency-test samples that were prepared for Round 22 of the ELPAT Program. Therefore, the
laboratoriesin this pilot study had previoudy analyzed one of each type of proficiency-test sample
within Round 22 of the ELPAT Program. Generdly, laboratories andyzed proficiency-test samplesin
the firg testing round in this double-blind pilot study within 30 days of andyzing proficiency-test
samplesin Round 22 of the ELPAT Program.

Client recruitment involved submitting a news brief for publication in a monthly trade journd to

the lead hazard control industry documenting the study and its objectives and inviting interested clients
to contact the study team, and contacting risk assessors directly for their participation. The recruitment
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process revealed a need to develop a strategy to educate laboratory clients on the benefits of a
double-blind proficiency-test program, which would likely increase their participation in such a
program.

Many clients encountered in the recruitment process were smal organizations that either
collected relatively few samples on amonthly bass for anadys's, or had limited resources that made it
difficult to participate in this study. For these reasons, and to improve the overall success rate of
recruitment, clients were reimbursed for analys's cogts associated with the proficiency-test samples they
were provided in thisstudy. In addition, materias such as sample containers and dust wipes were
provided to some clients. The policy of providing such incentives to get |aboratory clients to participate
needs to be reviewed when establishing a double-blind program.

Although the three types of double-blind proficiency-test samples originated from the same
batches of samples used in Round 22 of the ELPAT Program, the variability in the double-blind pilot
dudy datais grester than the varigbility in the ELPAT Round 22 data for the same sample types and
laboratories. In fact, while dl of the laboratories that analyzed proficiency-test samplesin the double-
blind pilot study reported acceptable results within Round 22 of the ELPAT Program, 29
(approximately 11%) of the double-blind pilot study results were outside of the ranges that were
considered acceptable within the ELPAT Round 22. Of these results, 10 were for low-spiked dust-
wipe samples from four of the ten laboratories andyzing dust-wipe samples, 8 were for mid-spiked
dust-wipe samples from four of the ten laboratories anayzing dust-wipe samples, and 11 were for paint
chip samples from three of the ten laboratories analyzing paint chip samples. Thus, double-blind pilot
study datafor some laboratories may be more likely than single-blind study data to exceed the
acceptance limits determined from data within the (Sngle-blind) ELPAT Program.

Twelve of the double-blind pilot data values were labeled as Satistica outliers (i.e., very high or
very low vaues rddive to other data of the same sample type in the given testing round). While some
of these outliers were later determined to be the result of |aboratories reporting invalid lead amounts,
they were vaues that the laboratories reported to the clients and, therefore, would be used by the
clients to make decisions on lead contamination. Therefore, statistical summaries and anayses were
performed both with and without the outliers included. Other extreme data val ues that were reported
inaccurately by the clients were revised upon obtaining laboratory reports and noting how the
laboratory reported these vaues to the client.

Table ES-1 summarizes average lead amounts reported in the double-blind proficiency-test
pilot study, by sample type and double-blind testing round. The target lead amounts associated with
each sample type, as determined within Round 22 of the ELPAT Program, are the means specified in
the last row of thistable. Alsoincluded in Table ES-1 are ELPAT Round 22 data summearies for the
group of laboratories participating in this pilot study, aswel asfor al 118 participating NLLAP-
recognized laboratories (labeled as “reference laboratories’ within ELPAT Round 22). Note that
datistica outliers occasondly contribute to inflated standard
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Table ES-1.

Average (and Standard Deviation) of Measured Lead Amounts in the

Double-Blind Pilot Study (by Testing Round) and in Round 22 of the
ELPAT Program, by Sample Type

Mean (Standard Deviation) (Sample Size)

Low-Spiked Dust
Samples (yg lead)

Mid-Spiked Dust
Samples (yg lead)

Paint Samples
(% lead by weight)

Double-Blind

Pilot Data

DB Round 1

124.1 (39.4) (28)

265.6 (81.6) (28)

0.639 (0.124) (32)

DB Round 2

132.7 (29.8) (30)

276.2 (50.6) (30)

0.749 (0.340) (32)

DB Round 3

129.4 (24.5) (24)

282.1 (43.7) (24)

0.710 (0.204) (29)

Double-Blind

Pilot Data, With Statistic

al Outliers Excluded (see

Table 5-1)

DB Round 1

133.4 (20.1) (26)

285.6 (36.8) (26)

0.658 (0.070) (31)

DB Round 2

128.9 (21.8) (29)

281.3 (43.1) (29)

0.659 (0.066) (29)

DB Round 3

129.4 (24.5) (24)

282.1 (43.7) (24)

0.656 (0.039) (27)

ELPAT Round 22 Data’

Labs participating in the
double-blind pilot

135.5 (10.1) (10)

284.2 (19.8) (10)

0.655 (0.056) (11)

NLLAP-recognized labs

127.9 (17.4) (118)

294.5 (270.2) (118)

0.726 (0.881) (118)

NLLAP-recognized labs
(Winsorized data)?

129.0 (11.6) (118)

272.0 (24.4) (118)

0.6454 (0.040) (118)

" For a given sample type, one sample was tested per laboratory in Round 22 of the ELPAT Program.
2 The specified means represented target lead levels for the specified sample types in Round 22 of the ELPAT Program.

deviations both in the double-blind testing rounds and in Round 22 of the ELPAT Program among
NLLAP-recognized laboratories.

Even when gatistical outliers were excluded, the standard deviation of the dust wipe
proficiency-test sample datain each double-blind testing round was more than twice that reported in
Round 22 of the ELPAT Program for the same group of laboratories (Table ES-1). While Levene's
test indicated that, for each dust-wipe sample type, the differences in these sandard deviations across
the four testing rounds (the three double-blind testing rounds plus ELPAT Round 22) was not
sgnificantly different at the 0.05 levd, the sandard deviations of the log-transformed dust-wipe data
(i.e, the data used in Setidticd analyses within this report) were sgnificantly different at the 0.05 level
acrossteding rounds. This was true even when datistical outliers were not excluded when calculating
gandard deviations within the double-blind testing rounds. The sgnificant difference was primarily due




to the lower variahility observed in Round 22 of the ELPAT Program rdative to the double-blind
testing rounds.

Compared to the dust-wipe data, the double-blind proficiency-test paint chip sample data had
dandard deviations that more closely matched the standard deviation for paint chip sample data from
ELPAT Round 22 (Table ES-1) when Satistical outliers were excluded. These stlandard deviations did
not differ sgnificantly (at the 0.05 leve) across testing rounds.

While it gppears from Table ES-1 that the average double-blind dust-wipe proficiency-test
sample results more closdly matched the ELPAT Round 22 target levels in double-blind rounds 2 and 3
compared to double-blind round 1, the differencesin average results for dust-wipes relative to their
target levels were not sgnificantly different across double-blind testing rounds at the 0.05 level for ether
sample type, based on tests performed within an analysis of variance. Furthermore, the analysis of
variance concluded that when gtatistical outliers were excluded, the extent of variability in average
[aboratory results (i.e., lab-to-l1ab variability) did not differ sgnificantly among the double-blind testing
rounds, nor did the extent of variability in the results of multiple sample andyses within the same
laboratory (i.e,, within-lab variability) differ sgnificantly among the double-blind testing rounds, & the
0.05 level. The same datistical conclusions were made on the results of paint chip sample andyses.
This suggests that for each type of proficiency-test sample, with the exception of afew sample results
that were labeled satistical outliers, the overal performance of the laboratoriesin this double-blind pilot
sudy did not differ Sgnificantly across the three double-blind testing rounds.

Table ES-2 presents estimates of the percentages of total variability in the double-blind pilot
study dat that was associated with lab-to-lab variation, according to double-blind testing round. This
table shows that in testing rounds containing statistica outliers, lab-to-lab variability represented at least
90% of totd variability. However, when atistical outliers were not present, lab-to-lab variability was
generdly about 70% of totd variability for both types of dust-wipe proficiency-test samples, and
dightly less than 50% of totd variability for the paint chip proficiency-test samples. These latter
percentages represent data over the entire study, as these percentages did not differ significantly (at the
0.05 level) across testing rounds when gtatistical outliers were excluded. However, these percentages
were dightly higher when calculated for a specific double-blind testing round. Statistica acceptance
criteriain a double-blind program designed smilarly to this pilot study should consider both lab-to-lab
and within-lab components of variation.

For each proficiency-test sample type, the overadl average measurement reported by the
laboratories within a double-blind testing round did not differ Sgnificantly across the three testing rounds
(at the 0.05 leve), and deviation of this average from the target level associated with the proficiency-
test sample type was not saidicaly sgnificant overdl. Thisfinding, dong with the finding mentioned
above that both |ab-to-lab and within-lab components of variaion did not differ Sgnificantly across
testing rounds when gatistical outliers were excluded from analys's, suggests that overal performance
of the laboratories in this double-blind pilot sudy did



Table ES-2. Percentage of Total Variability in Double-Blind Pilot Study Results That
Can Be Attributed to Lab-to-Lab Variation

Double-Blind Testing Low-Spiked Dust Mid-Spiked Dust Paint Samples
Round Samples Samples

All Double-Blind Pilot Data Included

DB Round 1 99.6% 99.8% 55.8%
DB Round 2 64.7% 69.1% 94.0%
DB Round 3 85.2% 84.0% 98.8%

Statistical Outliers Excluded (see Table 5-1)

DB Round 1 70.9% 80.5% 73.2%
DB Round 2 84.3% 80.8% 53.4%
DB Round 3 85.2% 84.0% 49.5%
All DB Rounds* 68.6% 68.7% 46.4%

* Provided as the percentages did not differ significantly (at the 0.05 level) across DB testing rounds.

not differ sgnificantly across the three double-blind testing rounds for each proficiency-test sample type
(when datistica outliers were disregarded).

Additiona research is needed on identifying appropriate dust-wipe, paint, and soil materias for
use in preparing proficiency-test samples for adouble-blind program. The different types of wipes
available for fild dust collection can make it difficult to sdect a specific type of wipefor usein the
proficiency-testing program. Paint-chip proficiency-test samples are finely ground, which makes them
eadly disinguishable from paint chip samples collected in the fied, as field samples tend to be larger
chips attached to pieces of substrate. Soil samples were not considered in this pilot study, because the
smdl amounts of soil (1-gram) used to prepare proficiency-test samples are consdered easily
distinguishable from composite soil samples (5-10 grams) typicdly collected in the field.
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1.0 INTRODUCTION

1.1 BACKGROUND

Lead exposure has a well-known association with adverse hedth effects in humans, especidly
young children. To identify and control or abate lead hazards in the nation's housing, lead ingpections
and risk assessments are conducted under guiddines dictated by regulation under Section 402 of the
Toxic Substances Control Act (TSCA) (40 CFR Part 745, August 29, 1996). In these activities,
samples are collected of those environmental media that would most likely provide lead exposure to
children when alead sourceis present (e.g., dust, soil, paint chips). These samples are then
trangported to analytica |aboratories to determine the amount of lead that is present in these samples.

In the early 1990s, the U.S. Environmenta Protection Agency (EPA) began activities to
develop anationa laboratory accreditation program for laboratoriesinvolved in the andysis of lead in
dugt, soil, and paint chips. EPA’s officia recognition as the respongble federa agency for deveoping
such a program was made within Section 405(b) of Title IV of TSCA. This program, known asthe
Nationa Lead Laboratory Accreditation Program (NLLAP) (68 FR 38656; July 19, 1993), recognizes
laboratories for their ability to andyze lead in dust, soil, and paint chipsin support of efforts to identify,
abate, and control lead-based paint and |ead-based paint hazards.

In order to be recognized by EPA under the NLLAP, laboratories must achieve the following:

. Successful participation in the Environmenta Lead Proficiency Andytica Testing
(ELPAT) Program (NIOSH, 1994), a cooperative effort of the Nationd Ingtitute for
Occupationd Safety and Hedth (NIOSH) and the American Industrid Hygiene
Association (AIHA).

. A successful systems audit of laboratory operations, conducted by alaboratory
accreditation organization participating in the NLLAP.

Successful participation in the ELPAT Program is required for NLLAP-recognized laboratories. The
ELPAT Program isasingle-blind proficiency testing program, where the proficiency testing service
sends proficiency-test samples directly to the laboratories for analyss. Therefore, while the
laboratories are unaware of the amount of lead in samplesthat are part of the program'’s performance
evauation, they are aware of when they are andyzing such samples.

1.2 PURPOSE FOR WORK

The need to perform lead analyses within the rapid-response, high-volume, cost-cutting
environment common in many laboratories can negetively impact alaboratory's routine performance.
Therefore, |aboratories may try to minimize this impact when anayzing a batch of proficiency-test
samples. Thisaction is possblein asingle-blind proficiency-testing program, such as the current



ELPAT Program, in which the laboratories are aware of when they are andyzing proficiency-test
samples.

By contrast, a double-blind proficiency testing program would incorporate proficiency-test
samples blindly within batches of field samples provided by clients of the laboratory. Because the
proficiency-test samples would not be identified as such in these batches, laboratories would idedly not
recognize such samples as proficiency-test samples and would therefore treat these proficiency-test
samples with the same degree of care and attention they use in handling and analyzing routine field
samples. Thus, variability associated with field sample testing may be better estimated by the results of
double-blind testing rather than single-blind testing. In addition, a double-blind program can increase
the level of dertness by the laboratories concerning qudity, as they would not know when double-blind
proficiency-test samples may arive for andyss.

In determining whether to congder a double-blind proficiency testing program as a supplement
to the ELPAT Program within the NLLAP, it was necessary to conduct a pilot verson of adouble-
blind program to evauate logistical considerations, to develop appropriate protocols, and to establish
datistica performance criteria

1.3 OBJECTIVES
The objectives of this pilot sudy were to:
° Design and test a protocol for double-blind proficiency testing under the NLLAP

° Compare analytica performance of NLLAP-recognized |aboratories between the
double-blind pilot study and the (single-blind) ELPAT Program.

Note that this report does not suggest appropriate acceptance criteria for double-blind proficiency-test
samples, but instead provides important information to be used by those who must determine such
criteria

1.4 REPORT ORGANIZATION

Chapter 2 documents the study design used in the pilot and how it was implemented.
Procedures used to recruit study participants, the outcome of the recruitment process, and experiences
encountered in recruiting and working with the study participants and in obtaining the study deta are
presented in Chapter 3. The information in Chapter 3 provides vauable information in determining how
to organize and operate a double-blind proficiency test study. Chapter 4 presents the methods used to
perform data andyses on the study data, and results of executing these methods on the pilot study data
are presented in Chapter 5. Quality assurance issues, such as sample fabrication, data management
and sample tracking, and data quality checking are discussed in Chapter 6. Finaly, conclusons and



recommendations made from executing this pilot sudy and in support of the study objectives are
presented in Chapter 7.

Research Triangle Indtitute (RTI) prepared the proficiency-test samples and performed sample
transfer and shipment to the study participants. A report on RTI' s respongbilities on this pilot sudy is
found in Appendix A.
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2.0 STUDY DESIGN AND OPERATION

A double-blind proficiency-testing program makes every effort to conceal from the [aboratory
the identity of proficiency-test (PT) samples, presenting them asfield samples. Therefore, it was
necessary to design this pilot study and to establish procedures to minimize the likelihood of laboratory
recognition of its participation in this study. This chapter presents the study’ s underlying design to
support the objectives presented in Chapter 1. This chapter also presents how procedures such as
sample digtribution and analyss reporting were implemented.

The overdl organization of the double-blind pilot study, including the organizations involved in
implementing the studly, isilludtrated in Figure 2-1. This figure indicates thet the “proficiency-testing
sarvicg’ (PTS) of this pilot study, AIHA with support from RTI, was the primary point of contact with
the sudy participants (“Clients’), who in turn were the points of contact with the laboratories who
andyzed the proficiency-test samples. Asameans of comparison, this figure so contains the flow of
materials and information that occurs in each round of the sngle-blind ELPAT Program, which involves
the above participants as well as NIOSH.

To dlow for comparisons to single-blind results and to dleviate any sample integrity concerns
among laboratories, operation of this double-blind pilot study was coordinated with Round 22 of the
ELPAT Program. The proficiency-test samples andyzed within the pilot sudy consisted of the same
batches of materids used to prepare the proficiency-test samples for Round 22 of the ELPAT
Program. The proficiency-test samples andyzed within the pilot sudy consisted of the same bulk test
materid that was used in preparing the proficiency-test samples for Round 22 of the ELPAT Program.
Furthermore, the PaceWipe™ brand of dust-wipe, used in the ELPAT Program, was aso used in this
pilot sudy. The PaceWipe™ issmilar in compostion to a pre-packaged moist towelette provided by
restaurants for hand cleaning. Thiswould be likely to reduce concerns from laboratories that the
double-blind samples were prepared differently from single-blind samples, which could have led to
more highly variable results.

2.1 STUDY PARTICIPANTS AND TESTING ROUNDS

Asdiscussed in Chapter 3, this pilot study recruited lead-based paint inspectors and risk
assessors who contract with NLLAP-recognized laboratories to perform lead analysis on the
environmenta samples (dust and paint) that they collect from resdences. Theinitid god of the sudy
design was to enroll enough laboratory clients so that from 10-15 different |aboratories would each
have two dlients submit a given type of proficiency-test sample for andyssfor each test round. This
would permit [ab-to-lab variation in the andytica results to be estimated and would provide information
on how performance at a given laboratory may differ from client to client. It would aso reflect adesign
option for adouble-blind program that would reduce alaboratory’ s vulnerability to having its
performance negatively impacted by a specific client’ s actions. However, while each type of
proficiency-test sample was andyzed by at least 10 different laboratoriesin this study, most
laboratories received samples from only one client.
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Figure 2-1. Organization of the Double-Blind Proficiency Testing Pilot Study, and
Relationships Between Participating Organizations

This pilot study consisted of three testing rounds. Thefirgt testing round was initiated within
one month of laboratories andyzing samplesin Round 22 of the ELPAT Program, and the second and
third rounds occurred approximately one and three months, respectively, following the first round.
Proficiency-test samples andyzed in the second and third rounds were and ogous to the samples
submitted in the first round. Within each round, each recruited client was supplied with proficiency-test
samples, with ingructions to place these samplesinto their next avallable batch of regular fidd samples
(of the given sample type) and to submit them to the laboratory for andlysis. Incorporating multiple



testing roundsin this study provided information on how laboratory performance in a double-blind
proficiency-testing program may vary over time and over different analysis conditions (e.g., different
technicians, cdibrations). In particular, it was of interest to determine whether |aboratory performance
improved over time, especidly if agiven laboratory eventualy suspected that they were being “double-
blinded.”

2.2 TYPES OF PROFICIENCY-TEST SAMPLES

Two different types of proficiency-test samples were consdered in this pilot study: dust-wipes
and paint chips. The wipe method for dust collection was considered for two reasons:

. The wipe method is most often used by risk assessorsto collect dust samples within a
residence.

. The rule (in response to Section 403 of Title IV of TSCA) that establishes criteriafor
determining when household dust is considered lead-contaminated (40 CFR Part 745;
January 5, 2001) assumes wipe techniques for sampling household dust for lead
andyss.

Paint chip samples were considered for three reasons:

° They are usudly collected for |aboratory anayss whenever in situ methods (e.g., X-ray
fluorescence, or XRF) provide inconclusive results on the presence of lead in paint, or
when such methods cannot be used (e.g., when paint is found on certain curved or
ornate surfaces).

° Risk assessors may collect paint chip samples from deteriorated paint surfaces while
doing arisk assessmen.

° To evduate the feasbility of including paint chip samples within a double-blind testing
program.

Within Round 22 of the ELPAT Program, proficiency-test samples were prepared (using
methods described in Section 6.1) at four different lead levels within each of three matrices (dugt, soil,
paint chip), thereby representing 3x4=12 sample types. Proficiency-test samples prepared within three
of these sample types were sdected for use in the double-blind pilot program. These sample types are
documented in Table 2-1 and consst of dust-wipe samples at the two lowest lead levels and paint-chip
samples at the second-lowest lead level.  The lower two dust-lead levels were selected because the
ELPAT Program typicaly observes an increased fallure rate at low lead levels (Schlecht et d., 1996),
and the Federd action leve a thetime of ELPAT Round



Table 2-1. Information on the Three Types of Dust and Paint Proficiency-Test
Samples Prepared in Round 22 of the ELPAT Program and Used in the
Double-Blind Pilot Study

Sample Type ID Matrix/Lead Level Target Acceptance Range for
Within ELPAT Lead Individual PT Sample
Round 22 Amount’ Results Within ELPAT
Round 222
22W2 Dust-wipe/lower level 129 ug 94 - 164 ug
22W3 Dust-wipe/higher level 272 ug 199 - 345 ug
22P4 Paint-chip 0.6454% 0.5264 - 0.7645 %

1 Mean of Winsorized data for 118 NLLAP-recognized (“reference”) laboratories within ELPAT Round 22 (as documented

in the round’s individual laboratory reports), with each laboratory analyzing one sample of the given matrix and lead level.
2 Plus and minus three standard deviations of the target lead amount, as calculated from Winsorized data for the 118
reference laboratories within ELPAT Round 22 and as documented in the round’s individual laboratory reports.

22 was 100 pg/ft?. The sdected paint-lead level iswithin the range a which some in situ XRF
insruments yield inconclusive results for the presence of lead (USEPA, 1995; USHUD, 1995).

Table 2-1 aso includes the following for each sample type:

° the “target lead amount,” or the lead amount to which each result of the given sample
type was compared in this sudy’s Satistical andyss

o the “acceptance range,” within which ELPAT Round 22 proficiency-test sample results
were categorized as “ acceptable’ for the given sample type.

These two columns were calculated within Round 22 of the ELPAT Program using Winsorized data for
thel18 laboratories in this testing round that were NLLAP-recognized (labeled as “reference
laboratories).”! The target lead amount is the mean of these data, and the acogptance range is plus and
minus three standard deviations of this mean.

Paint chip samples used in the ELPAT Program can be difficult to use as double-blind
proficiency-test samples because they are ground to asmal particle size (<120 um) during the materid
homogenization stage of sample development. Paint chips collected in the field are typically coarser
and more likely to contain larger pieces of the substrate compared to proficiency-test samples.
Therefore, to reduce laboratory suspicion of the paint-chip proficiency-test samples, clients within this

1 Reference laboratories are the NLLA P-recognized laboratories going into the given testing round and are
accredited by AIHA. Winsorization involves replacing the highest 5% of the 118 data points (for a given sample
type) with the maximum of the remaining data, and the lowest 5% of these data with the minimum of the remaining
data.



double-blind pilot sudy were ingtructed to refer to these samples as elther “paint chips removed from a
brick- or concrete-painted surface” or as “dust contaminated by paint.”

While the ELPAT Program aso includes proficiency-test soil samples, and soil is collected by
many risk assessors, oil samples were not included among the proficiency-test samplesin the double-
blind pilot study. Thisis because proficiency-test soil samplesin the ELPAT Program aretypicdly less
than one-half of the mass of soil samples collected in the field and, therefore, could be readily identified
as proficiency-test samples. Asfield soil samples often exceed 10 grams, proficiency-test soil samples
of masssamilar to typicd fidd samples would be prohibitively expengve to prepare.

2.3 NUMBERS OF PROFICIENCY-TEST SAMPLES PROVIDED
TO EACH CLIENT

Within each testing round, each client recaeived at least two proficiency-test samples of agiven
type (dust wipe, paint chip). Clients were provided with one or both types of samples, depending on
what types of samples they typically provide to NLLAP-recognized laboratories monthly. By having at
least two andytica results for each type of proficiency-test sample for agiven dient in a given testing
round, within-laboratory variability in the analytical results could be estimated within each testing round.

In some Situations where a laboratory received a given type of proficiency-test sample from
only one client, that client was provided with four samples of the given type, rather than two. The
additiona samples provided additiona information on within-laboratory variability and permitted eech
laboratory to anayze the same total number of samplesin a given round, and therefore, to provide the
same amount of information.

Specific numbers of proficiency-test samples provided to each participating client (and
forwarded to each laboratory) are provided in Section 3.3.

2.4 SAMPLE TRANSFER TO CLIENTS AND LABORATORIES

The flow diagram in Figure 2-1 illustrates how the proficiency-test samplesin this double-blind
pilot study were transferred from representatives of the proficiency-testing service (RTI) to the
laboratory clients, who then sent the samples to the laboratory for analyss. The study design had to
include procedures for the various transfers of these samples from one participant to another, while
retaining their proper identification, limiting their ability to be identified as proficiency-test samples, and
not compromising their lead content. These procedures are discussed briefly below.

2.4.1 Transferring Samples to Client-Supplied Sample Containers

Placing proficiency-test samplesin the same type of sample container that a client uses for
regular field samples was necessary to ensure that the proficiency-test samples remained blind within a
batch of regular field samples. Asaresult, the clients were requested to provide the proficiency-testing
service with a pecified number of uncontaminated sample containers that they normally used when
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submitting samples to an NLLAP-recognized laboratory. Clients were notified of this requirement
during the recruitment process. The number of containers to supply wasincluded in the letter the clients
received when they were selected for the study (Appendix C). The types of sample containers
received from the clients included glassjars, plagtic jars, centrifuge tubes, and plastic bags.

Upon verifying that sample containers from participating clients were free of lead contamination
(Section 6.1.3), the proficiency-test samples (paint chips and PaceWipes™ spiked with leaded dust)
were transferred from the plagtic scintillation vids in which they were initidly stored after preparation to
the dient-supplied sample containers. An anaytica method was gpplied to verify the quantitative
transfer of samples from one container to another (Section 6.1.4).

2.4.2 Shipping Samples to Clients

After placing each proficiency-test sample into client-supplied sample containers, each sample
was assgned a unique identification number (the“PTS Sample ID”). The form of the PTS Sample ID
is provided in Section 5.1 of Appendix A. ThisID number was printed on alabel which was placed
onto aclean, plastic bag. Each sample was then placed into its plagtic bag, and the bag was sedled. At
this point, the double-blind proficiency-test samples were ready for shipment to the clients. All samples
shipped in the three rounds of the study were prepared and identified prior to the first testing round.

The proficiency-testing service shipped the proficiency-test samples to the recruited clients via
priority mail in three distinct testing rounds. This gpproach differed from theinitialy-proposed
gpproach which was to provide samples for dl three testing rounds in one shipment at the beginning of
the study. Inthe origind plan, the clients were to store the samples gppropriately until they were
notified to take a given sat and incorporate them into their next available batch for andysis. Thisone-
shot approach to shipping samples was later revised to consst of three separate shipments, when
concerns were raised as to whether the clients had sufficient storage facilities (e.g., cold room for
gtoring dust-wipe samples) and whether the dlients could ensure the integrity of the samples during
dorage. In addition, it was uncertain whether dl clients would correctly retrieve the appropriate
samples a theright time for andysisif they received dl of the samples a onetime.

Each shipment of proficiency-test samples was accompanied by copies of the Sample Tracking
and Anadyss Report Form and a cover letter. The Sample Tracking and Anaysis Report Form,
included in Appendix C, contained aligt of PTS Sample IDs, information on the client receiving these
samples, information on the |aboratory to whom the client would provide these samples for analys's
(only the laboratory name was specified; additiona |aboratory information was provided by the client),
sample matrices and weights, and dates when the samples and results were shipped or received.
Samplesthat were sent to different laboratories appeared on different copies of the form.

The recruitment staff provided the proficiency-testing service with necessary information for

making sample shipmentsto clients (i.e,, information to be placed on the Sample Tracking and Andysis
Forms), including the clients addresses, responsible parties, the laboratory(ies) to which a client would
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send samples, and the number and types of samplesto send to each client.  For ten clients, samplesfor
double-blind (DB) Rounds 1, 2, and 3 were shipped on February 27, April 3, and June 1, 1998,
respectively. These dates corresponded to approximately one, two, and four months following the date
that the proficiency-testing service shipped proficiency-test samples to laboratories in Round 22 of the
ELPAT Program. One of the 10 clients reported that they did not receive the first round of samples; a
new batch of DB Round 1 samples was sent to this client on April 3, and DB Round 2 samples were
sent on May 1. DB Round 1 samplesfor one client were sent on March 10. Samplesfor one client
who enrolled late in the study were sent on April 21, May 18, and June 15. Samplesfor two clients
who enrolled late in the study were sent on April 21, May 18, and June 1.

2.4.3 Receiving and Shipping of Samples by Clients

Upon being selected for participation in the study (and again with the batch of DB Round 1
samples), the clients were provided with written instructions and procedures for proper handling and
shipping of the proficiency-test samplesthat they received in this sudy. These included the following:

° Samples should be stored in alocked area with limited access (e.g., cabinet, closet)
until they are placed within the next available batch of field samples.

° Sample containers and their contents should not be opened or otherwise tampered
with.

° Clients were to incorporate the samples randomly within their next available batch of
field samplesthat are eermarked for andysis at that laboratory (or place the samplesin
their own batch if no fiedd samples are available within one month of receiving the
proficiency-test samples).

° Clients were to assgn identifications (IDs) to dl samplesin abatch. For the
proficiency-test samples, the clients were to remove the sample container from the
outer plastic bag, noting the PTS Sample ID that is on this outer bag, and place alabel
on the sample container containing their assgned ID.

The ingructions also contained detailed information on how to complete the Sample Tracking and
Anaysis Report Forms during the entire shipping and andlysis process. As the proficiency-test samples
were recelved by the client, the samples were given different IDs by the client, the samples were
shipped to the laboratories, and the analytical results received from the [aboratories. The clients were
ingtructed to store these tracking formsin a secure location. See Appendix C for dl ingructions and
procedures provided to the clients upon their enroliment in the study.

Once aclient had incorporated the proficiency-test samples for a particular |aboratory within its

next available batch of regular fiedld samples of the same type (dust wipe, paint chip), the client shipped
the samples to the laboratory for andysis viaits routine procedures, and idedlly within one month of
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recelving the proficiency-test samples. The dlient was ingtructed to fax the tracking formsto the
proficiency-testing service after recording the client sample 1Ds and the date that the samples were
shipped to the laboratory in the tracking forms.

2.5 REPORTING RESULTS

When |aboratory clients received proficiency-test samples andytica results from the
laboratories, they transcribed the analysis results onto the Sample Tracking and Analysis Report Form,
next to the corresponding sample IDs. The client then faxed the completed Sample Tracking and
Andyss Report Form to the proficiency-testing service, dong with any other pertinent information that
the dlient fdt might provide important ingghts about the andyss.  After the proficiency-testing service
had received al |aboratory results that it expected within a given testing round, the results were entered
into a spreadsheet and were forwarded for gatistical summary and andysis. The proficiency-testing
service dso forwarded copies of the Sample Tracking and Andysis Report Forms and any
accompanying ancillary information from the clients and |aboratories. The proficiency-testing service
aso provided results of Round 22 of the ELPAT Program, which used proficiency-test samples created
from the same batch as those used in the double-blind pilot study and which preceded the first round of
the double-blind pilot study by gpproximately one month, dong with the information from the ELPAT
Program found in Table 2-1 for each type of proficiency-test sample. See Section 6.2 on details
concerning types of data, data management, and data tracking issues.
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3.0 STUDY PARTICIPANTS

This chapter documents the approaches taken to recruit risk assessors and |lead-based paint
ingpectors for this pilot sudy who regularly submit dust-wipe and/or paint chip samplesto NLLAP-
recognized laboratories for andyss. Asdiscussed in Chapter 2, the double-blind nature of this pilot
study required that laboratory clients, rather than laboratories themselves, be recruited for the sudy.

Aswill be discussed in detail below, the recruitment process resulted in 19 clients being
selected for participation in the study. Seventeen were privately-owned lead service providers, and two
were state-operated health departments. Of the 19 clients selected, 12 provided anaytica results
(from 11 privately-owned laboratories and one state-operated hedth department’ s laboratory) on the
proficiency-test samples they were provided.

Sections 3.1 and 3.2 present the genera approaches used to perform recruitment and the
criteria used to determine study eligibility. Section 3.3 documents the results of the recruitment process,
including reasons why some potentia clients did not wish to participate or were not sdected for
participation. Sections 3.4 and 3.5 present notes on client recruitment and communication throughout
the course of the study.

3.1 RECRUITMENT APPROACHES

To recruit privately-owned risk assessors and lead-based paint ingpectors, this study used two
approaches:

° Publishing a news brief on the study in a newspaper widdy-read by the lead hazard
control industry, inviting interested parties to contact EPA.

° Making direct cdls to lead-based paint inspectors and risk assessors.

Also, recruitment occurred at a meeting on the NLLAP held in December 1997, whose attendees
included officids of severd state-operated lead programs. Note, however, that it was not of interest to
recruit many state-operated agencies for the study because of the potentid that they might perform
more QA/QC activities than private firms, resulting in more accurate laboratory results compared to the
results associated with privately-owned risk assessors.

In both gpproaches to recruitment, recruiters interviewed potentia study participants using the
script found in Appendix B. In the interview, recruiters provided information on the double-blind pilot
study, determined the client’ sinterest in participating, and obtained information from interested clientsto
hel p assess whether a given client should be sdlected with higher or lower priority relaive to other
clients. Information obtained from interested clientsincluded the following:
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° whether they submit dust-wipe or paint chip samples on at least amonthly basisto one
or more NLLAP-recognized |aboratories

° names of NLLAP-recognized |aboratories with which they contract, dong with
information on their testing volume, andytical methods, and detection limits

° gpproximate sizes of sample batches
° information on sample containers used and types of dust-wipes used.

Details on each gpproach to recruiting sudy participants and the outcome of implementing these
approaches are as follows.

Recruitment Approach #1

In the first recruitment approach, a news brief on the pilot sudy was prepared and submitted to
atrade journd for the lead hazard control industry for publication in an upcoming edition. This news
brief, found in Figure 3-1, summarized the need for a double-blind proficiency testing program and how
recruited clients of |aboratories would assst with the program. Interested participants were asked to
contact EPA or its contractor, Battelle.

A totd of eight laboratory clients contacted EPA or Battelle as aresult of reading the news
brief, indicating their interest in participating. Seven of these dlients were selected for the study.

Recruitment Approach #2

The second recruitment gpproach involved telephoning a sample of lead evauation service
providers (lead ingpectors, risk assessors, and abatement contractors) who were included in the Lead
Listing (the Nationd Lead Service Providers' listing system) dated November 21, 1997. The service
providersin the Lead Ligting are grouped according to the state(s) in which they provide services.
Service provider information in thislist included name, telephone numbers, states in which the provider
is certified as alead inspector, and states in which the provider is certified as arisk assessor.?

Only service providers included within the New Jersey, Ohio, Pennsylvania, and Virginia
segments of the Lead Listing were consdered for recruitment in this study. Thiswas done to

2 TheLead Listi ng is operated by QuanTech, Inc., and ICF Information Technology, Inc., for the U.S.
Department of Housing and Urban Development (HUD)' s Office of Lead Hazard Control, and is supported by the
National Lead Assessment and Abatement Council (NLAAC). It can be accessed at www.leadlisting.org or by
caling 1-888-LEADLIST.
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Published in the “Newsline” column of Lead Detection and Abatement Contractor, January 1998 edition:

EPA Seeks Lab Clients for “Double Blind” Test Program

EPA is seeking clients of laboratories accredited by the National Lead Laboratory Accreditation Program
(NLLAP) to participate in adouble-blind proficiency testing pilot study.

At the present time, laboratories recognized by the NLLAP are required to successfully participate in the
Environmental Lead Proficiency Analytical Testing Program (ELPAT). The ELPAT isasingle-blind proficiency
testing study. Inasingle-blind proficiency testing study, the participating laboratories are aware of when they
receive proficiency-test samples. Because |aboratories know when they are analyzing proficiency-test samples
under the ELPAT, thereisapotential to deviate from the routine analysis procedures provided for field samples,
providing more attention to the analysis of the test sasmples. In adouble-blind proficiency testing study,
laboratory clients would submit proficiency-test ssmplesto laboratories as routine field samples. Ideally, the test
samples would be indistinguishable from the field samples. Aslaboratories would be unaware of when they
would be analyzing proficiency-test samples, a double-blind study would give amore accurate evaluation of a
laboratory’ s routine performance.

Clients selected to participate in the pilot study would be asked to insert proficiency-test samplesin
with batches of field samplesthat they are submitting for analysisto an NLLAP-recognized laboratory. A
proficiency testing service would provide proficiency-test samplesto the client at no charge. Laboratory clients
interested in participating in the double-blind pilot study are asked to contact John Scalera of the EPA’ s Office of
Pollution Prevention and Toxics by facsimile at 202/260-0001, or Robert L ordo of Battelle by phone at 614/424-
4516 by Jan. 20.

Figure 3-1. News Brief on the Double-Blind Proficiency Testing Pilot Study

improve the overd| recruitment success rate, as these four states were among those that required
service providers to use NLLAP-recognized laboratories at the time of this pilot study.

Teephone recruitment of laboratory clientsin the Lead Listing occurred from January through
April, 1998, with most of the recruitment completed before March, 1998. A tota of 55 service
providers were contacted. Results of these contacts were as follows:

° 21 contects indicated an interest in participating. (Asdiscussed in Section 3.3, not al
of these contacts were found to be digible for participation, and two contacts later
declined interest.)

° 10 contacts indicated that they were not interested in participating, for reasons such as
alack of sufficient dust and/or paint sampling for lead testing, they were too busy, the
study would require too much effort, or they did not have the resources to participate.

° 24 providers either could not be reached, did not reply to messages left by recruiters,

were no longer in the lead evaluation business, or no longer responded after requesting
time to review study information provided by the recruiters.
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Some of the 21 interested contacts became interested only when a policy was adopted in this study to
reimburse study participants for andytica costs associated with the proficiency-test samples. The
reimbursement issue is discussed further in Section 3.4. Of the 21 interested clients, 11 were accepted
into the study (with one client dropping out prior to the start).

Other Recruitment Approaches

The EPA Work Assgnment Manager discussed the double-blind pilot study a a meseting held
on December 17, 1997, where state and federal government representatives interested in
environmental-lead testing met to discuss NLLAP-related subjects. At this mesting, five
representatives of state health departments (from five different states) who collected dust-wipe and/or
paint chip samplesin household risk assessments and had the samples andyzed for lead by NLLAP-
recognized laboratories indicated an interest in participating in this pilot study. Once dl recruitment
effortsin this study were completed, two states remained interested and were sdlected to participate in
the study.

When initidly formulating the idea of a double-blind pilot udy and discussing it with various
representatives of the lead ingpection industry, the EPA Work Assgnment Manager identified two lead
ingpectors who were interested in participating. However, these two ingpectors were not available to

participate once the study was ready to begin.

3.2 CLIENT ELIGIBILITY

During the initid telephone contact with a potentid study participant, responses to the questions
in the telephone script (Appendix B) were used to determine if the laboratory client was digible for the
pilot study and to prioritize those clients found to be digible. To participate in the pilot study, aclient
recruited via telephone must have met the following criteriaregarding dust and/or paint sample
collection and andysis

° Contract with an NLLAP-recognized laboratory to analyze the given sample type - The
client must have routindy submitted dust and/or paint samples to NLLAP-recognized
laboratories for lead testing. This criterion dlowed an evauation of the current routine
performance of a subset of NLLAP laboratories.

° Use the PaceWipe™ or smilar towelettes to collect dust samples (only for clients
recruited to submit dust-wipe samples) - All proficiency-test dust-wipe samplesin this
study consisted of the PaceWipe™. Because of the need to have proficiency-test
samplesindigtinguishable from regular field samples, it was necessary to enrall dients
who collected dust samplesin the field using the PaceWipe™ or atowelette that is
smilar in appearance to the PaceWipe™.
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Other criteriathat were used to prioritize clients for selection in this pilot study but were not absolutely
necessary for the clients to meet included the following:

° Submit batches of the given sample type a least monthly - Because of the desire to
have al samplesfor this pilot sudy andyzed between scheduled rounds of the ELPAT
Program, it was desired to enrall clients who submitted dust-wipe and/or paint chip
samplesto an NLLAP-recognized |aboratory at least once per month. This enabled
the double-blind samples to be sent to the laboratories within one month after the clients
received them. While clients met this criterion during enrollment, some occasiondly did
not have the field samples to ship to alaboratory in a given month, and therefore,
submitted only the proficiency-test samplesin that round.

. Do not perform a double-blind procedure on their contracted |aboratories, or do not
contract with laboratories in the HUD Grantee program - Laboratories involved in
double-blind testing ether through the efforts of their clients or through their
participation in HUD’ s Lead-Based Paint Hazard Control Program (HUD Grantee)
may have been aready aware that they were being evauated via double-blind
procedures. This may enhance their routine performance relative to laboratories that
participate only in sngle-blind proficiency testing. Therefore, higher priority was placed
on clients who did not perform double-blind procedures or who contracted with
laboratories that were not affiliated with the HUD Grantee program.

. Contract with larger laboratories - Initidly, clients who contracted with NLLAP-
recognized laboratories with high testing volumes were to have a higher priority for
selection than clients who used exclusively smadll [aboratories. Aslarge laboratories
tended to do the mgority of sample andyses, this pilot study amed to have more
proficiency-test sample analyses performed by large laboratories compared to small
laboratories. However, in the final selection process, it was desired to have as many
different laboratories involved as possible, and so this criterion was relaxed.

° Use centrifuge tubes for shipping dust-wipe samplesto the laboratory — A dust sample
result was reported as atota lead amount in the sample. To ensure that a laboratory
would not cause a quantitative loss of lead or dust when removing a dust-wipe sample
from its shipping container, clients receiving dust-wipe proficiency-test samples needed
to ship such samplesin centrifuge tubes, rather than plastic bags. As paint chip samples
were re-weighed prior to andysis and their results reported as a percentage of lead by
weight, use of plastic bags for shipping paint chip samples was deemed acceptable.

In addition, to protect any one laboratory from being over-represented in this study, some clients
enrolled later in the study were prioritized based on the NLLAP-recognized |aboratory(ies) to which
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they contract. Clients who contracted with alaboratory that was consdered sufficiently represented by
other clients enrolled earlier were occasondly given alow priority for sdlection, while those contracting
with alaboratory not yet represented in the study were given ahigh priority.

3.3 CLIENT SELECTION AND ENROLLMENT

Asmentioned in Section 3.1, 29 privately-owned |aboratory clients expressed an interest in
participating in this pilot study, either through responding to the news brief or being contacted by the
recruitment staff. Once these clients were identified, the study team used the criteriamentioned in
Section 3.2 to select those clients who would participate in the study, determined which type(s) of
proficiency-test samples (dust-wipes, paint chips) each selected client would be submitting in the study,
and determined to which laboratory(ies) the clients would submit these samples.

Of the 29 privately-owned clients who showed an interest in participating, 11 were not sdlected
for the study for the following reasons

° Before receiving study participation ingtructions and proficiency-test samples, 3 clients
decided that they did not want to participate.

° 3 did not submit dust or paint samples to an NLLAP-recognized |aboratory &t least
once per month.

° 2 used baby wipes rather than towel ettes to collect dust samples and did not collect
paint samples.

° 2 did not provide sufficient informeation to alow them to be considered.

° 1 used baby wipes rather than towelettes to collect dust samples, but did collect paint
samples. However, they contracted paint sample andysis with alaboratory which was
dready conddered to have sufficient participation in this study by the time this client
was interviewed.

The remaining 18 privately-owned clients, in addition to two state hedth departments, were selected to
participate in the study. One of the privately-owned clients dropped out of the study prior to its Sart
(due to the need to redirect staff to other work), for atota of 19 clients. Based on information that
these clients provided on their dust and paint sampling volume, 11 were selected to submit both dust
and paint proficiency-testing samples for anaysisin this sudy, 2 were to submit only dust samples, and
6 were to submit only paint samples.

Table 3-1 documents the 19 clients successfully recruited for this pilot study, the type(s) of
proficiency-test samples that they would submit in each testing round, and the NL L AP-recognized
laboratory(ies) to which they would submit the samples. For thisreport, the clients are identified
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according to aunique aphabetic 1D, while the |aboratories are identified by a unique two-digit numeric
ID. From thistable, the following should be noted:

° The 19 clients were associated with 16 different NLLAP-recognized |aboratories.
° 7 clients were to submit samples to two different |aboratories.

° 2 laboratories were to have recelved samples from three different clients, and 5
|aboratories were to have received samples from two different clients.

Perhaps of most importance, asindicated by the footnotesto Table 3-1, 7 of the 19 clients (clients M
through S) decided not to participate once the pilot sudy was begun, by ether not providing sample
containers or not reporting back the results of the proficiency-test sample andysesin any testing round.
Therefore, only 12 clients (clients A through L) actually participated in the pilot study, representing 12
[aboratories (laboratories 01 through 12). The issue of client non-response during the study is
discussed in Section 3.5.

All but one (Iaboratory 08) of the 12 laboratories who analyzed proficiency-test samplesin the
double-blind pilot study were NLLAP-recognized at the time that they analyzed proficiency-test
samplesin Round 22 of the ELPAT Program. Thus, they were among the 118 reference laboratories
whose results determined the target lead amounts associated with the proficiency-test samplesin Round
22. For each of the three proficiency-test sample types that were included in the double-blind pilot
study, Figure 3-2 contains a bar chart of the observed digtribution of the ELPAT Round 22 results for
the 118 laboratories plus laboratory 08, with results for the laboratories participating in the double-blind
pilot study highlighted in black within the bars. These charts show that while most of the ELPAT
Round 22 data for the double-blind pilot study |aboratories were in the upper haf of the distribution of
reference |aboratory data for each sample type, the data for the double-blind laboratories were good
representations of the reference laboratory data. This was confirmed when statistical comparisons
were made between ELPAT Round 22 data for the double-blind laboratories and ELPAT Round 22
data for the remaining NL L AP-recognized laboratories. When both atwo-sample t-test and the
Mann-Whitney nonparametric test were gpplied to these data, no significant differences were observed
between these two groups of |aboratories at the 0.05 level for each of the three sample types.

Oncethe 19 clientsin Table 3-1 were selected for the pilot study, letters of acceptance were
prepared and sent to them. These |etters were accompanied by an attachment providing
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Table 3-1.  Clients Recruited to Participate in This Pilot Study, the Type(s) of
Proficiency-Test Samples That They Would Submit in Each Testing
Round, and the NLLAP-Recognized Laboratory(ies) To Which They Would
Submit the Samples

Client ID Number and Type of Proficiency-Test Samples Laboratory ID
Submitted in Each DB Testing Round
2 dust samples 10
A 2 dust, 4 paint samples 05
B 2 dust samples 08
c 2 dust, 2 paint samples 06
2 dust, 2 paint samples 15
b 2 dust, 2 paint samples 03
2 dust, 2 paint samples 04
E 2 dust, 2 paint samples 04
F 2 dust samples 08
G 2 dust, 2 paint samples 02
2 dust, 2 paint samples 09
H 4 dust, 4 paint samples 02
| 2 dust, 2 paint samples 01
2 dust, 2 paint samples 07
J 4 paint samples 08
K 2 paint samples 11
L 4 paint samples 12
—
The following clients were recruited but did not participate once the study begun

W2 2 dust, 2 paint samples 06
2 dust, 2 paint samples 13
A2 2 dust, 2 paint samples 04
2 dust, 2 paint samples 14

0? 4 dust, 4 paint samples not determined
P3 2 dust, 4 paint samples 09
Q? 2 paint samples 11
R® 2 paint samples 16
S? 2 paint samples 16

" This client ended its contract with Laboratory 15 prior to the start of the study, and any samples earmarked to
be sent to Laboratory 15 were sent to Laboratory 06 instead.

2 Withdrew from the study as they did not submit sample containers to the proficiency-testing service.

3 Withdrew from the study as they did not report analytical results on the proficiency-test samples provided to
them, despite several attempts to contact them for the results.
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details on the pilot study which the participating clients needed to know (such as objectives and point of
contact), the tasks which the clients would perform, and other necessary ingructions. The |etters were
sent early enough to give dients sufficient time to submit sample containers to the proficiency-testing
sarvice, S0 that they had sufficient time to trandfer the proficiency-test samplesfor thefirst DB testing
round to these containers and to ship these samples to the clients within the specified time schedule.
The generic form of the acceptance letter and the attachment are found in Appendix C.

Once the acceptance | etters were sent, the proficiency-testing service was supplied with the
following information for each sdlected client: name, address for shipping the proficiency-test samples,
and the name(s) of the laboratory(ies) to receive these samples from the client. At this point, the
proficiency-testing service became the primary point of contact with these clients. The proficiency-
testing service recorded this information on copies of the Sample Tracking and Analysis Report Form
(Section 2.4.2).

3.4 RECRUITMENT EXPERIENCES

The following issues and experiences arose while conducting the recruitment process of
laboratory clientsin this pilot study:

“What'sin it for me?’

When initidly contacted, some laboratory clients did not recognize how a double-blind program
would dlow them to have greater confidence in the accuracy of the lead levels being reported back
from the laboratories on the samples that they collect. Asaresult, they either did not have adesire to
participate due to the respongbilities involved, or wished to be reimbursed in some way for the resulting

expense.

Need for reimbursement

When the recruitment effort began, it was apparent that the interest of clientsto participate in
this sudy would increase if they were reimbursed for the analytica cogts of the proficiency-test samples
that were provided to them. While this was particularly true for smal organizations who had limited
cash flow, some larger organizations stipulated that compensation for these costs was a requirement for
their participation. Therefore, to improve the success rate of the recruitment effort, the study team
decided to adopt a policy of reimbursing the clients for costs billed to the client by the |aboratory to
andyze the proficiency-test samples. In order to receive this reimbursement, clients had to provide
copies of the laboratory’ s invoice, showing ether the cost per sample or the number of samples
andyzed and the totd andlysis cost materid, thereby documenting that the proficiency-test samples
were andyzed. Clientswould not be reimbursed for other costs to participate in the study, such as
shipping costs and cogts associated with providing sample containers to the study.
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While the decision to reimburse clientsincreased the rate of interest in the study, the issue of
whether compensation isaviable part of an actual double-blind program needs to be addressed (e.g.,
what would be the source of the compensation money). In addition, providing compensation would
require a support staff, and therefore, additiona resources.

Difficulty in making a contact

It was occasiondly difficult to make contact with a potentiad study participant based on just the
name and telephone number information. For example, frequent changesin aclient’s name and
telephone number from that specified in the Lead Listing sometimes made it difficult to reach some
clients.

Recruiters were often intercepted by answering machines or voice mail when making cdls.
When someone did answer the telephone, this person was not always knowledgeable on NLLAP
issues, or the most gppropriate contact was occasondly not available (e.g., wasin the field doing
sample collection). In these situations, recruitment staff |eft telephone messages, describing the study
and requesting an appropriate contact to cal back. However, in many cases, the client did not call
back.

Dedre to review responsbilities

Some clients wished to have materias on the study sent to them for review prior to giving
notification that they were interested in participating. The materias prepared for faxing to these clients
included a copy of the news brief in Figure 3-1 and selected materias in the attachment to the
acceptance letter found in Appendix C. Discussions with others at the client’ s headquarters were
occasiondly required before a client indicated a desire to participate.

Limited work involving environmenta sampling for leed

Some clients did not fed that they could participate due to the smal number of dust and/or paint
chip samples that they submit to an NLLAP-recognized laboratory in a given month. This should not
be amgor concern if the client is asked to include only two proficiency-test samplesin a given batch.

In fact, there is one issue that supports having proficiency-test samples placed in smdl batches. If the
proficiency-test sample results are consderably different than those for other samples within the batch
(e.g., ae very high), then some |aboratories may suspect that the samples are some kind of reference
materid. Thisismore likely to happen in large batches than in small batches, especidly if the lead
content is congstent from sample to sample within a batch.

Use of an appropriate dust wipe

While many potentidly-interested clients used a pre-moistened wipe to collect dust-wipe
samples, it isimportant in a double-blind program that this wipe closely resemble the type of wipe used
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in the proficiency-test samples. As mentioned earlier, the ELPAT Program (and, therefore, this pilot
study) uses the PaceWipe™, which resembles a smal towd ette like those stored in individua wrappers
and provided to customersin many fast-food restaurants. However, severd clients use baby wipes
rather than the PaceWipe™ or atowelette. Baby wipes are generaly larger, thicker, and have a
different consstency and aroma than the PaceWipe™ or atowelette. Therefore, to limit the likelihood
that alaboratory would distinguish a difference between the proficiency-test samples and regular field
samples on the basis of the type of wipe used, interested clients who used baby wipes were not
consdered for submitting dust proficiency-test samplesin this pilot study.

Need to provide materias for selected dients

Asdiscussed in Section 2.4.1, clients were asked to provide sample containers to ensure that
the proficiency-test samples would be placed in the same containers that clients used to store field
samples. However, two clientsin this study were provided default sample containers (centrifuge tubes
that are different from the containers used in the ELPAT Program) to use in this study in order for them
to agree to participate in the sudy. In thisinstance, the clients were dso supplied with a sufficient
number of empty containersfor dl of their regular fiedd samples for the batch in which the proficiency-
test samples would be placed.

In addition, to ensure participation, the study provided PaceWipes™ to one client to usein
collecting field samples that would be included with the dust proficiency-test samples.

3.5 INTERACTION WITH CLIENTS DURING THE STUDY

During the pilot study, the proficiency-testing service was the primary point of contact with the
participating laboratory clients. It was the proficiency-testing service s respongbility to ensure that the
clients recaived their proficiency-test samples on time within each testing round, to answver any
questions that the clients had during the study, and to collect andytica results on the proficiency-test
samples from the clients within each testing round. The following are issues that were encountered
when interacting with the clients during the course of the studly.

Some dients did not provide information/materials on time or at al

At the gart of the study, some clients did not meet the prescribed deadline for submitting clean,
empty sample containers to the proficiency-testing service. During the study, some clients did not
report their results back to the proficiency-testing service in agiven DB testing round within the one-
month period after receiving the proficiency-test samples. Client delaysin reporting results or materids
were due to anumber of reasons, such as when clients had not yet collected a sufficient number of field
samples to accompany the proficiency-test samples within a batch, or when dlients smply needed
reminding. In these Studions, it was necessary for the proficiency-testing service to follow-up with the
clients to check on the status of the materids or information and reasons for delay. Aswas observed in
the recruitment process, these follow-up calls frequently resulted in arequest to cal back, ether by
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reaching voice mail or a secretary/ receptionist. This delayed the receipt of materids or information
even more.

As of the scheduled release of the DB firgt-round proficiency-test samples to the clients, six
clients had not provided the proficiency-testing service with sample containers. (These clients were not
scheduled to receive default containers)) Asseenin Table 3-1, five of these clients never provided
containers, leading to their remova from the study.

Despite severd attempts to contact them, the proficiency-testing service was unable to
determine whether two clients submitted proficiency-test samplesfor anadysisin any DB testing round
and that they received andyticd results back from the laboratory. Therefore, as seenin Table 3-1,
these clients were removed from the study.

In one indance, after repestedly trying to get results from one client for a given DB testing
round, the client findly called and read the results to the proficiency-testing service over the telephone,
rather than by providing a completed Sample Analysis and Tracking Form. However, as the sample
IDs that the client provided over the tdlephone did not match the IDs that the proficiency-testing service
had for these samples, these data were considered unreliable and were not used in the final andysis.

Occasiond shipping of exdusvey proficiency-test samples for andysis

In Stuations where it was uncertain whether certain clients would be able to creete a batch of
regular field samples into which the proficiency-test samples could be placed, clients were ingtructed to
submit the proficiency-test samples within a batch by themsdves and submit the batch to the [aboratory.
Here, the samples would till need to be disguised by the client as fidld samples by specifying fabricated
information on where and how the sample was collected in the fied.

In one Situation occurring in DB Round 1, aclient had no fidld samplesto place in a batch.
Therefore, the client added blanks to the batch to help disguise the batch from containing exclusively
proficiency-test samples. However, the client asked to be reimbursed for the andysis of al samplesin
the batch, including the blanks. The pilot study granted thisrequest. The dient dso indicated that in
DB Rounds 2 and 3, the proficiency-test samples would be labeled as “follow-up” samplesto the DB
Round 1 batch.

Non-receipt of ssmples

In two ingtances, a client reported that they did not receive a batch of proficiency-test samples
for agiven testing round. This occurred for one client in DB Round 1 and a different client in DB
Round 3. For the DB Round 1 stuation, sufficient samples were prepared (and sample containers
acquired from the clients) to alow for a second batch to be provided to the client for that round. This
required, however, an extenson on the amount of time that a client had to report results back to the
proficiency-testing service. Because the sdlected period for sample anadysis and reporting was nearly
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over, no replacement samples were shipped to the client who reported no Round 3 samples were
received.

Reported measurement units associated with sample results

Asindicated in the ingructions to the clients, the proficiency-test samples were to be
accompanied to the laboratory with fabricated information on where the sample was “collected” within
some residence. Some clients aso provided fabricated sampling areas (e.g., 0.5 ft?) associated with
the “sample.” This practice caused consderable confusion on when alead measurement being
reported on the Sample Tracking and Anadysis Forms represented atota lead amount in the sample or
alead amount per unit of sampling area. When clients specified lead measurement as lead per unit area
rather than astota lead amount, it was necessary for the proficiency-testing service to follow-up with
these clients to verify the sample areas that were specified to the [aboratory. Often, severa cdls were
necessary to get the needed information. Also in this pilot study, a client occasondly reported the
wrong units on the Sample Tracking and Anadlyss Form, such as reporting a result as micrograms when
it actually represented micrograms per square foot. Such errors were found at the end of the study
when the proficiency-testing service obtained copies of the laboratory report forms from the clients or
laboratories to investigate the validity of certain unusua datavalues. Proper reporting of measurement
unitsis one example on how using the client as a“middleman” in reporting laboratory results can
increase the likelihood that results will be reported inaccurately to the proficiency-testing service.
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4.0 DATA ANALYSIS PROCEDURES
As presented in Section 1.3, the primary objectives of this double-blind pilot study were to
° Design and test a protocol for double-blind proficiency testing under the NLLAP,
which involves evauating logidtica issues, identifying respongibilities and investigating
minimum performance standards for laboratories
° Compare analytica performance of NLLAP-recognized laboratories between the

double-blind pilot study and single-blind testing (i.e., Round 22 of the ELPAT
Program).

Accomplishing both of these objectives required satisticd andysis of the data collected during the pilot
study. The corresponding statistica objectives were to

° Summarize the measured lead levels for each laboratory and across dl |aboratories

° Perform amilar summaries on lead levels expressed rdlaive to the ELPAT Round 22
target levels (Table 2-1), and to compare alaboratory’ s andytica results with what the
laboratory reported in ELPAT Round 22.

° Assess quantitetive information (e.q., variability characterization) needed to determine
gopropriate Satigtica proficiency criteriafor a double-blind program.

The methods used to prepare the data for andysis and the andysis methods used to accomplish the
datistical objectives are described in the sections that follow. Results of implementing these methods
through use of the SAS® System on the collected data in this study are provided in Chapter 5.

4.1 DATA ANALYSIS ENDPOINTS AND DATA HANDLING

Once the proficiency-testing service provided the pilot study datain eectronic format, these
data were placed into SAS® datasets for gatisticd summary and analysis. Prior to beginning the
analyss, however, the datain these datasets were hand-checked for accuracy against the completed
Sample Tracking and Analysis Report Forms (also provided by the proficiency-testing service) as
discussed in Section 6.3, and any necessary corrections were made to the datasets.

Asdiscussed in Section 6.1, acommon batch of bulk source materia was used to generate
esch proficiency-test sample of a given type in both the double-blind pilot study and Round 22 of the
angle-blind ELPAT Program. Therefore, if the samples of a given type were homogenous and
laboratories are proficient, the measured lead amounts should be approximately the same across
samples, regardiess of which |aboratory performed the analys's, and should be gpproximately equd to
the target lead amounts as reported in Round 22 of the ELPAT Program. Therefore, data summary
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and andysis focused on the following two endpoints, whose va ues were determined for each
proficiency-test sample:

° The measured lead amount in the sample, as reported by the laboratory andyzing the
sample and forwarded by the client who was provided the sample (expressed in
micrograms of lead for dust-wipe samples and percent lead by weight for paint-chip
samples).

o Percent recovery associated with the sample, equa to the measured lead amount
divided by the target |lead amount associated with the bulk source materia, as
determined in Round 22 of the ELPAT Program (Table 2-1), multiplied by 100%.

These data were categorized according to testing round, client, and laboratory.

4.2 IDENTIFYING AND HANDLING STATISTICAL OUTLIERS

Prior to statisticad summary and andysis, the data were investigated for values that appeared to
be extreme (e.g., very high or very low) compared to other valuesfor proficiency-test samples that
were created from the same batch of bulk materids. Initidly, this was done by plotting the data and
noting those data points whose vaues were consderably different from the others for the given sample
type. These data points were reported to the proficiency-test service, who attempted to contact the
gppropriate clients to determine the cause of the extreme vaues (e.g., reporting errors, midabeled
samples, invdid analyss). In some casss, if the client contact could not completely address the vdidity
of the extreme data values, the proficiency-test service contacted the |aboratories (once al |aboratory
testing was completed).

While client and/or laboratory contacts occasiondly resulted in corrections to certain extreme
data values, other vaues were found to be legitimate as reported for purposes of this analyss.
However, thar presence can overly inflate variability estimates within the datisticd andyses. Therefore,
adatistica procedure was used to identify “statistical outliers,” or those data vaues identified as
unusudly high or low according to some pre-pecified Satigtica criteria, and the Satistical summaries
and andyses were performed both with and without the satistical outliersincluded. The “generdized
extreme-Studentized deviate (ESD) many-outlier” procedure documented in Rosner (1983) was
applied independently to both the untransformed and log-transformed lead amounts for each of the
three sample types (low dust, mid dugt, paint), with datafor dl three testing rounds combined. Within
each gpplication of the outlier detection procedure, up to 10 outliers could be identified at an overal
ggnificance leve of 0.05 (i.e, the probability of identifying more outliers than are actudly present isno
higher than 0.05). This procedure assumes that the data have either anormal or lognorma digtribution,
which has higtoricdly been observed in previous studies.

Section 5.1 contains those reported lead amounts that were identified as being statistica outliers
according to the procedure by Rosner (1983).
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4.3 SUMMARY OF REPORTED LEAD AMOUNTS

To begin to see how well the laboratories performed relative to the target amount and to each
other, smple summary statistics of the reported |ead amounts and percent recoveries were generated.
Note that theseinitid summaries were meant primarily to document the reported data and to provide
preliminary, observationd information on data variability and on overal data accuracy reative to target
levelsfrom ELPAT Round 22. Statistical comparisons to evauate whether differencesin variability
from one testing round to the next were significant were made in subsequent sections of Chapter 5,
using methods documented in Section 4.4 below.

Initidly, the data were portrayed graphicaly by sample type and testing round to provideinitid
information on how the data varied across laboratories (due to multiple laboratories andyzing the same
type of sample) and within |aboratories (due to each laboratory andyzing at least two samples of a
given typefor the client). In addition, the graphs showed how lab-to-lab variation differed among the
double-blind testing rounds as well as with the varigbility in datafrom Round 22 of the ELPAT
Program for the same laboratories and sample batches.

The following types of tabular summaries of the above two endpoints were prepared for each
proficiency-test sample type:

° Summaries of individua sample results, performed by double-blind testing round across
al samples, regardless of client or [aboratory

° Summaries of individuad sample results, performed by double-blind testing round and
|aboratory

° Summaries of the average sample result for a client/laboratory combination, performed
by double-blind testing round across dl such combinations.

The tabular summaries specified by the first and third bullets included the number of results, arithmetic
mean, standard deviation, minimum value, maximum value, and quartiles (i.e., 25", 50", and 75"
percentiles). The summaries specified by the second bullet included the number of results, arithmetic
mean, and standard error of the mean.

For comparison purposes, the tabular summaries specified by the first bullet above aso
included summearies of data from Round 22 of the ELPAT Program. Three subsets of ELPAT Round
22 datawere summarized: 1) data for only those laboratories participating in the double-blind pilot
study, 2) data (non-Winsorized) for the 118 NLLAP-recognized laboratories participating in ELPAT
Round 22, and 3) datafor dl |aboratories participating in ELPAT Round 22. These summaries were
included to dlow initid comparisons of various types between the double-blind pilot sudy data and
ELPAT Round 22 data for a given proficiency-test sample type.
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Tabular data summaries were generated using the UNIVARIATE procedure in the SAS®
System. In addition, summaries of the double-blind pilot study data were caculated both including and
excluding the gatisticd outliersidentified by the methods in Section 4.2.

4.4 CHARACTERIZING COMPONENTS OF VARIATION

Statidica criteriafor evauating alaboratory’ s proficiency within a double-blind program can be
edtablished only after characterizing the different sources of data variation that are present in the
proficiency-test sample analyssresults. Variability that needed to be considered in the single-blind
ELPAT Program (e.g., lab-to-lab variability) must aso be considered in a double-blind program.
However, a double-blind program may need to consder additiona sources of variability, such as
variability due to andyzing samples originating from different dients and due to laboratories being
unaware of when asample they are andyzing is a proficiency-test sample. Furthermore, as laboratories
may test multiple samples of a given type in adouble-blind testing round, within-laboratory variahility
can also be characterized.

Theinitid design of the double-blind pilot study permitted up to three sources of variation in the
andytica results to be measured:

° lab-to-lab variation (due to the presence of multiple laboratories)

° client-to-client variation within alaboratory (due to multiple clients sending samplesto
the same laboratory)

° within-client and |laboratory variation (due to laboratories recelving at least two
replicate proficiency-test samples from a client within a testing round)

Furthermore, the study included multiple double-blind testing rounds to investigate how these sources of
variation contribute differently to total variability in the reported results from one testing round to
another.

A lack of sufficient data prohibited client-to-client variation within alaboratory (i.e., the second
bullet in the previous paragraph) to be characterized gppropriately within this pilot study. Therefore,
the satistical analyss only took into consideration two components of total variability in the double-
blind pilot sudy data: |ab-to-lab variahility and within-lab variability. Within-lab varigbility, therefore,
actudly represents variability in results for different clients aswell as the same dient within acommon
|aboratory in a given testing round.

Analysis of variance procedures were used to characterize lab-to-lab and within-lab variability
in the double-blind pilot study data for each DB testing round. The data analyzed in these procedures
were |og-transformed results for dust-wipe samples and untransformed paint sample results. A log
transformation was made to the dust-wipe data as these data represented a total measured lead amount

30



inthe sample. Such measurements have been found to originate more likdy from alognorma
digtribution than anormd digtribution (i.e., mgority of low vaues, with an extended right tal to
represent occasond high values). Paint sample results were not log-transformed, as these
measurements were expressed as percentages (i.e., percent lead by sample weight), and typically,
percentages do not require alogarithmic transformation to achieve assumptions of anorma distribution
more accurately.

4.4.1 The Full Statistical Model

To characterize tota variability in the double-blind pilot study data, the contribution of lab-to-
lab variability to thistotd variability, and how the variability changes across the testing rounds, a mixed-
effects modd was developed. Thismode had the following form:

Y

e = MR W) €, @)

where Y isthe measured lead amount (log-transformed for dust samples, untransformed for paint
samples) for the k™ sample that the i |aboratory andlyzed in the j™ DB testing round (j=1, 2,
3);
M isthe overdl mean response across dl samples, laboratories, and DB testing rounds;
R isthe (fixed) effect of thej™ DB testing round;
U, isthe (random) effect of the ™ laboratory within the j™ DB testing round; and
Okj) IS random error associated with the k™ sample andlyzed by thei™ laboratory in the ™
testing round (i.e,, that portion of the measured lead amount that is not explained by the modd).

Furthermore, the effect U, was assumed to be a random variable having anormal distribution with
mean zero and variance L? (j=1, 2, 3). ThisvarianceL,® isameasure of lab-to-lab variability within a
DB testing round and is allowed to differ acrosstesting rounds. The effect g, ;) was assumed to be a
random variable having anormal distribution with mean zero and variance 6;° (j=1, 2, 3). Thisvariance
6;® isameasure of within-lab variahility within a DB testing round and is dso dlowed to differ across
testing rounds.

Therefore, within agiven DB testing round, modd (1) assumes that a given measurement is
equal to an overal predicted value (given by p+R), plus or minus some random amount that comes
from anormd distribution with mean zero and variance L>+6;>. The variability associated with this
additional random amount has components corresponding to lab-to-lab (L;?) variahility and within-lab
(6,%) variahility messures. Model (1) iscalled a“full” model as the overal predicted value and the two
variance components can differ from one DB testing round to another.

Modd (1) wasfitted, and the variances of each component estimated, using restricted
maximum likelihood routines within the MIXED procedure in the SAS®R System. For each sample
type, two fittings of the modd were made: one including and one excluding the datisticd outliers
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identified by the methods in Section 4.2. With three sample types in the double-blind pilot study, model
(1) wasfitted atota of Six times.

4.4.2 Reduced Forms of the Full Statistical Model

The key feature of modd (1) was that it alowed both the lab-to-lab variability and within-lab
variability to differ from one DB testing round to another. To determine whether lab-to-lab variability
differed sgnificantly across DB testing rounds (and aso whether within-lab variability differed
sgnificantly across rounds), a likeihood ratio test gpproach was taken. This gpproach involved fitting
reduced versons of modd (1) to the same set of double-blind pilot sudy data that were used in fitting
mode (1), where the reduced models did not dlow one or both of the variance componentsto differ in
their estimates from one round to another. Three different reduced models were considered:

1. Thelab-to-lab variability estimate did not differ from round to round, but the within-lab
varigbility estimate could (i.e, L,*=L,* =L but 6; (j=1, 2, 3) could differ).

2. The within-lab variability estimate did not differ from round to round, but the lab-to-lab
variability esimate could (i.e, 6,°=06,* =64% but L;* (j=1, 2, 3) could differ).

3. Both lab-to-lab variability and within-lab variability estimates were congstent across
testing rounds (i.e,, L,%=L,2 =L;? and 6,=6,2 =03?).

For modd (1) and for each of the three reduced models, the estimate of the likelihood function was
obtained from the modd fit. Then, the likelihood estimates for two specific models, where one modd
was reduced from the other, were used in alikelihood ratio test to determine whether the reduced
mode was associated with a statisticaly worse fit compared to the other. This test determined whether
the additional model parameters associated with the more complete modd (e.g., different variability
estimates for random effects between testing rounds) were Satisticaly necessary.

To describe the likelihood ratio test approach, consider the example that tests whether or not
both L,?=L,2 =L ;2 and 6,%=6,2 =652 in modd (1). Inthistest, the ratio of the likelihood for modd (1)
to the likelihood for reduced model #3 above was calculated. Thetest Satistic T, equd to -2 timesthe
log-transformed likelihood ratio, was cal culated and compared to the 95" percentile of a chi-square
distribution with degrees of freedom equd to the difference in the number of mode parameters between
the two modds (4 in thisexample). If T exceeded this percentile, then it was concluded that the fit
associated with the full modd was significantly better (at the 0.05 level) than the fit associated with
reduced mode #3 (and, therefore, that some difference in variability estimates exists elther for lab-to-
lab or within-lab variability). Other likelihood ratio tests that compare model (1) with reduced models
#1 and #2 specificaly test for equa variability estimates between DB testing rounds for lab-to-lab
vaiability and within-lab variability, respectively.
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Aswith modd (1), the likelihood ratio gpproach was gpplied separately by proficiency-test
sample type and whether or not statistical outliers (as identified through the procedures documented in
Section 4.2) were included in the andysis.

4.4.3 Comparisons of Lab-to-Lab Variability Between the
Pilot Study and ELPAT Round 22

While the likelihood ratio test gpproach discussed in the previous subsection tested for
sgnificant differencesin lab-to-lab variability and in within-lab variability between the three DB testing
rounds, it was aso of interest to test whether lab-to-lab variability in the DB pilot study differed
sgnificantly from the varigbility across laboratories in Round 22 of the ELPAT Program for the same
proficiency-test sampletype. This objective could not be addressed by adding ELPAT Round 22 data
to the double-blind data in the above datistical modding anayses, as each laboratory andyzed only one
proficiency-test sample of agiven typein ELPAT Round 22, thereby preventing within-lab variability
from being estimated in the Satistica modeling procedures for ELPAT Round 22. Ingteed, the
following approach was performed (on log-transformed lead amounts in dust-wipe samples and on
untransformed paint-lead measures given as percent lead by weight):

1 Arithmetic averages were caculated of the reported results for each [aboratory within
each DB testing round (ignoring whether the results were associated with different
clients).

2. ELPAT Round 22 results were identified for the same group of |aboratories.

3. Levene stest of homogeneity of variance (Snedecor and Cochran, 1989) was applied
to the combined set of measuresin #1 and #2 to test whether variability in these
measures differed between the four testing rounds (i.e., the three DB testing rounds and
ELPAT Round 22).

Because alaboratory’ s result from ELPAT Round 22 was for asingle sample, and itsresult in agiven
DB tegting round was an average of multiple samples (where the number of samples can differ from one
laboratory to another), the data used in this analysis for a given laboratory were not generated from a
source having equd variability across dl four testing rounds. Thisisadatigtica concern that must be
recognized when interpreting the results of this analyss.

The andysis was gpplied separately to each proficiency-test sample type and whether or not
datigtical outliers from the double-blind study (as identified through the procedures documented in
Section 4.2) wereincluded. Results of this andysis are presented in Section 5.4.

A smilar gpplication of Levene stest of homogeneity of variance was performed on the

individua sample results from the three double-blind testing rounds and from Round 22 of the ELPAT
Program for the |aboratories participating in the double-blind pilot study, in order to evaluate
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differencesin total variability of individua sample results across these four testing rounds. In this
gpplication, resultsin each testing round were analyzed without regard to the laboratory which
generated them, in order to obtain a generd idea of whether double-blind testing data have a different
underlying variability compared to sngle-blind data from the ELPAT Program. Notethet thisisan
gpproximate test, as the laboratory effect on these data within atesting round was ignored. Results of
this Satistical test are presented in Section 5.2.

4.4.4 Presenting Results of Statistical Analysis

Estimates of lab-to-lab variability and within-lab varigbility obtained from gpplying the above
datistical modeling procedures are presented within bar charts and tables. Also presented isthe
percentage that each variance component contributes to total variability (i.e.,, their sum). Resultsare
presented for each DB testing round, as determined from fitting modd (1) in Section 4.4.2 above. In
addition, if the likelihood rtio tests described in Section 4.4.3 above determined that the estimates for a
specific variance component did not differ sgnificantly across DB testing rounds, the summariesfor this
component are aso presented across the entire pilot Studly.
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5.0 RESULTS

This section reports the results of the proficiency-test sample analyses performed in this double-
blind pilot sudy. Methods discussed in Chapter 4 were used to summarize the data and to conduct
datistical modeling to characterize various sources of tota variability in the reported data. Al
references to clients and laboratoriesin this chapter are made according to the identification protocol
introduced in Table 3-1 of Section 3.3.

Asdiscussed in Section 3.3, atotd of 12 clients (clients A through L) reported andytica results
inthispilot sudy. These results were obtained from 12 different NLLAP-recognized laboratories. 10
laboratories reporting dust sample results (Iaboratories 01 through 10), and 11 [aboratories reporting
paint sample results (laboratories 01 through 09, 11, and 12). Note that nine of the laboratories
andyzed both dust and paint samplesin thisstudy. Of the 12 laboratories providing andyticd results,

° 7 laboratories (01, 03, 05, 06, 07, 09, 10) each received dust samples from one client

° 3 laboratories (02, 04, 08) each received dust samples from two clients

° 9 laboratories (01, 03, 05, 06, 07, 08, 09, 11, 12) each received paint samples from
onedlient

° 2 laboratories (02, 04) each received paint samples from two clients

As mentioned in Section 4.1, this chapter consders the following types of results:

° The measured lead amount in the sample, as reported by the |aboratory anayzing the
sample and forwarded by the client who was provided the sample (expressed in
micrograms of lead for dust samples and percent lead by weight for paint samples).

o Percent recovery associated with the sample, equal to the measured lead amount
divided by the target lead amount associated with the bulk source materid, as
determined in Round 22 of the ELPAT Program (and provided in Table 2-1 of Chapter
2), multiplied by 100%.

5.1 STUDY DATA

5.1.1 Data Corrections

In this pilot study, analytical results associated with the double-blind proficiency-test samples
were occasiondly reported incorrectly by either the client or the laboratory. When alaboratory found
it necessary to correct aresult reported earlier to the client but did not identify the error on its own, the
origina incorrect result was used in the data andyses. This situation occurred with the four dust sample
resultsin DB Round 1 for Client I/Laboratory 07. The laboratory did not consider the dilution factor
when originaly reporting lead amounts for these samples, and therefore, the results were unusudly low
relative to the target amount. However, while the laboratory reported corrected vaues back to the
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proficiency-testing service a the end of the pilot study after the proficiency-testing service inquired
about these results, the original incorrect vaues were used in the analysis rather than the corrected
results. Thisis because the [aboratory would not have corrected these vaues without the proficiency-
testing service sinquiries.

When evidence existed that a client reported results incorrectly relative to the laboratory
reports, these results were corrected prior to performing data summaries and andlyses. For example,
as discussed in Section 3.5, clients occasondly reported the units of andytica resultsincorrectly on the
Sample Tracking and Anadysis Report Forms, thereby requiring an adjustment to the affected values.
The proficiency-testing service identified such errors upon contacting the clients about unusualy high or
low results, and the correct results were used in the andlyss. However, when evidence did not exist
that a given data value was reported incorrectly by the client, the data value was not corrected.

5.1.2 Plots of the Data Values

Figures 5-1 through 5-3 contain plots of measured lead amounts for low-dust, mid-dust, and
paint proficiency-test samples, respectively, as reported by the laboratories and their participating
clients and after any necessary data corrections were made. Each figure contains three plots, one for
each tegting round. The horizontd axis of each plot indicates the client/laboratory combination
associated with a set of measurements (client 1D, followed by &b I1D). Each plot includes three
horizontd reference lines, with the middle line corresponding to the target lead amount as determined in
Round 22 of the ELPAT Program and the other two lines corresponding to the lower and upper limits
of the acceptance regions for this ELPAT round. (These numbers were given in Table 2-1 in Chapter
2). The measured lead amounts for proficiency-test samples in the double-blind pilot study are
represented by asterisks in these plots, while alaboratory’ s measured lead amount for the proficiency-
test sample it andyzed in Round 22 of the ELPAT Program (a sample produced from the same bulk
source materid as the double-blind pilot samples) is represented by an open circle. Note that the same
ELPAT Round 22 result is portrayed in each set of data corresponding to different clients of the same
|aboratory.

The verticd axis ranges in Figures 5-1 through 5-3 were selected to dlow the variahility in
results to be seen clearly acrossthe plots. Occasiondly, the vertical axis range could not include some
very large or very amdl data values without consderably distorting the plot. Those few results that fell
outside of the axis ranges are plotted at the upper (or lower) range limit by an up (or down) arrow and
the actua data vaue(s) in parentheses.

All of the ELPAT Round 22 results plotted in Figures 5-1 through 5-3 were within the
acceptance limits determined for that round (i.e., the upper and lower dashed linesin the plots).
However, 29 of the 257 double-blind proficiency-test sample results (11%) were outside of these
limits. Of these 29 reaults, 10 were for low-spiked dust-wipe samples from four of the ten
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|aboratories andyzing dust-wipe samples, 8 were for mid-spiked dust-wipe samples from four of the
ten laboratories analyzing dust-wipe samples, and 11 were for paint chip samples from three of the ten
|aboratories andyzing paint chip samples. This suggests that for some (but not necessaxily dl) of the
participating laboratories and for each sample type, the double-blind pilot sudy data are more likely
than single-blind study data to exceed the acceptance limits determined from data within the (Sngle-
blind) ELPAT Program.

Figures 5-4 through 5-6 contain plots of the percent recoveries (relative to the target lead
amount from Round 22 of the ELPAT Program) associated with the low-dust, mid-dust, and paint
proficiency-test samples, repectively. The horizonta reference linesin each plot correspond to a
percent recovery of 100% and to the ELPAT Round 22 acceptance limits, equa to the acceptance
limits plotted in Figures 5-1 through 5-3, respectively, divided by the corresponding target values.

Detalls on the statistical characterization of the observed levels of variahility in these plots and
how this variability differs satisticaly across testing rounds are provided in Sections 5.2 through 5.4.

5.1.3 ldentifying Statistical Outliers and Data Exceeding
Various Types of Limits

Figures 5-1 through 5-3 show that some data vaues are very high or very low relative to the
other measurements of that sample type (e.g., those values denoted by arrows). Such measurements
can greetly influence the results of characterizing variability in the pilot data. To identify those
measurements which can be labeled as statigtica outliers, the methods of Section 4.2 were applied to
al datafor each sample type separately. The method could identify up to ten outliers (either high or
low) for eech sample type.

Table 5-1 contains alist of those data values labeled as satigtica outliers by the methods of
Section 4.2. These values correspond exactly to those represented by arrows in Figures 5-1 through
5-3 (i.e, were outsde of the vertical axisrangesin these plots). The dust sample outliers included the
four results from Client I/Laboratory 07 where the dilution factor was not taken into account and two
results from Client A/Laboratory 10 whose samples were suspected of having their ID labels switched
(athough no evidence existed that this actually occurred).

Five of the Sx paint sample outliersin Table 5-1 were results from Client G/Laboratory 09;
these results were as the laboratory reported to the client. Note that al but one of the Six paint sample
results for Client G/Laboratory 09 were identified as satistical outliers. Client G also sent paint
samplesto Laboratory 02, but the results for those samples were consistent with other client/laboratory
pairs (Figure 5-3). However, asno other clients sent paint samples to Laboratory 09, the extent to
which the highly variable results of Laboratory 09 would occur for other clients could not be observed.
Note from Figure 5-3 that Laboratory 09 was dightly above the lower limit of the acceptance range for
paint samples of the same bulk source materid in Round 22 of the ELPAT Program.
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open circles. Extreme values outside of the vertical axis limits are specified by an arrow and the
values in parentheses. The percent recovery of 100% and the lower and upper acceptance

limits of 82% and 118% in ELPAT Round 22 are plotted as horizontal dashed lines.)
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Table 5-1. Double-Blind Pilot Proficiency-Test Sample Results Identified as Outliers
by Applying the Method of Rosner (1983) on All Results by Sample
Type'
Client/Lab Testing Round | Reported Lead Low/High % of Target
Amount Outlier Value?
Low-Spiked Dust Samples (h=82)
1/07 1 2.60 ug Low 2.0%
1/07 1 2.70 ug Low 2.1%
A/10 2 242.5 ug High 188.0%
Mid-Spiked Dust Samples (n=82)
1/07 1 5.00 ug Low 1.8%
1/07 1 5.40 ug Low 2.0%
A/10 2 130.0 ug Low 47.8%
Spiked Paint Samples (n=93)

G/09 1 0.073% Low 11.3%
H/02 2 0.917% High 142.1%
G/09 3 1.42% High 220.0%
G/09 3 1.45% High 224.7%
G/09 2 1.69% High 261.9%
G/09 2 2.27% High 351.7%

" The method identifies up to 10 outliers for each sample type at a significance level of 0.05 (i.e., the probability of
identifying more outliers than are actually present is no higher than 0.05) and assumes a normal distribution.
2 Target lead amounts are 129 ug for low-dust samples, 272 ug for mid-dust samples, and 0.6454% lead by weight

for paint samples.

Asafirg step to identifying those pilot sudy data vaues in Figures 5-1 through 5-6 that would
exceed an appropriate acceptance range for a double-blind proficiency-testing program, these data
vaues were compared to a series of ranges that resembled the acceptance limits calculated in Round
22 of the ELPAT Program. These ranges, calculated for each sample type, were as follows:

° the actua acceptance range from Round 22 of the ELPAT Program (documented in
Table 2-1 of Chapter 2; the method used to caculate this range is given in Section 2.2)

° arange equa to £27% (for dust) or +18.5% (for paint) of the Winsorized mean of the
double-blind pilot study detaiin a given testing round (corresponding to the Sizes of the

acceptance ranges caculated in Round 22 of the ELPAT Program)
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° arange obtained by applying the ELPAT Program method of ca culating acceptance
ranges on the double-blind pilot study data of a given testing round (i.e., £3 standard
deviations of the mean, caculated after Winsorizing the data)

The latter two ranges were caculated by double-blind testing round and by whether or not the
datistica outliersin Table 5-1 were included. Note that these ranges do not necessarily represent
appropriate acceptance ranges within a double-blind program, but were considered smply to
investigate how the double-blind pilot data may compare to various types of acceptance criteriathat are
conddered in sSngle-blind proficiency testing.

Those double-blind pilot study data values that exceeded at least one of the above ranges are
documented in Tables 5-2a through 5-2c for the low-spiked dust, mid-spiked dust, and paint samples,
respectively. According to column 4 of Table 5-2a (and as mentioned in Section 5.1.2), 10 of the 82
low-spiked dust sample results exceeded the acceptance range from Round 22 of the ELPAT Program
(94-164 pg). Also, 8 of the 82 mid-spiked dust sample results (Table 5-2b) and 11 of the 93 paint
sample results (Table 5-2¢) exceeded their corresponding acceptance ranges from Round 22 of the
ELPAT Program (199-345 g and 0.5264-0.7645%, respectively). Thus, as discussed in Section
5.1.2, the double-blind pilot study data were more likely than the single-blind data from the ELPAT
Program to exceed the acceptance ranges determined from data collected in the (Sngle-blind) ELPAT
Program. Note that the incluson or excluson of outliersin determining the ranges found in the last two
bullets above had only aminor effect on whether non-outliers exceeded these ranges, as the ranges
were caculated from Winsorized data. When the methods used to determine acceptance ranges in the
ELPAT Program were gpplied to the double-blind pilot study data, only data vaues that were among
the satistica outliersin Table 5-1 exceeded these ranges.

If the amount of lead spiked into a dust-wipe sample is known, Page 5-33 of the HUD
Guiddines (USHUD, 1995) specifies that in a double-blind setting, the laboratory results for these
piked dugt-wipe samples should be within 20% of the spiking level. Thisis more stringent than what
was used in ELPAT Round 22 (20% versus 27%). Twenty-seven of 82 low-spiked dust sample
results (32.9%) and 17 of 82 mid-spiked dust sample results (20.7%) are more than 20% beyond their
respective ELPAT Round 22 target levels. These are consderably more dust sample results than the
numbers indicated in the previous paragraph that exceed 27% of the target level (i.e,, the ELPAT
Round 22 criteria).
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Table 5-2a. List of Reported Lead Amounts in Low-Spiked Dust Proficiency-Test
Samples That Exceed At Least One of the Various Acceptance Ranges
Determined from Methods Used in Round 22 of the ELPAT Program

Client/ Lab Reported Lead Is Result Outside of All Low-Spiked Dust Sample Data Low-Spiked Dust Sample Data
Amount (ug) Above or | ELPAT Round Considered with Outliers Removed
Below the |22 Acceptance (see Table 5-1)
Mean? Range?'
Exceeds Outside of Exceeds Outside of
+27% of Acceptance +27% of Acceptance
Winsorized Range as Winsorized Range as
Mean of DB Determined by Mean of DB Determined by
Data?? ELPAT Data?? ELPAT
Methods?3 Methods?3
Double-Blind Round 1 (n=28)
1/07 2.60 Below T T Outlier removed
1/07 2.70 Below T T Outlier removed
H/02 156.9 Above T
G/02 158.1 Above T
G/09 160.0 Above T
G/09 173.0 Above T T T
Double-Blind Round 2 (n=30)
C/06 93.0 Below T T T
G/09 168.0 Above T T T
A/10 242.5 Above T T T Outlier removed
Double-Blind Round 3 (n=24)
C/06 83.0 Below T T T
C/06 83.0 Below T T T
C/06 92.0 Below T T T
G/09 184.0 Above T T T

' Acceptance range in ELPAT Round 22 for these samples was (94 ug, 164 ug), or + 3 standard deviations from the mean (as

determined from the Winsorized data of 118 reference laboratories). This acceptance range corresponds to =27 % of the mean.
2 The observed size of the acceptance range in ELPAT Round 22 for samples generated from this sample batch.
3 The acceptance range is determined by Winsorizing the lowest and highest 5% of the sample results in the given round, calculating
the mean and standard deviation of the Winsorized data, and taking + 3 standard deviations of the mean.
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Table 5-2b. List of Reported Lead Amounts in Mid-Spiked Dust Proficiency-Test
Samples That Exceed At Least One of the Various Acceptance Ranges
Determined from Methods Used in Round 22 of the ELPAT Program

Client/ Lab Reported Lead Is Result Outside of All Mid-Spiked Dust Sample Data Mid-Spiked Dust Sample Data
Amount (ug) Above or | ELPAT Round Considered with Outliers Removed
Below the |22 Acceptance (see Table 5-1)
Mean? Range?'
Exceeds Outside of Exceeds Outside of
+27% of Acceptance +27% of Acceptance
Winsorized Range as Winsorized Range as
Mean of DB Determined by Mean of DB Determined by
Data?? ELPAT Data?? ELPAT
Methods?3 Methods?3
Double-Blind Round 1 (n=28)
1/07 5.00 Below T T Outlier removed
1/07 5.40 Below T T T Outlier removed
Double-Blind Round 2 (n=30)
A/10 130.0 Below T T T Outlier removed
1/07 170.0 Below T T T
C/06 194.0 Below T T T
C/06 199.0 Below T T
Double-Blind Round 3 (n=24)
C/06 189.0 Below T T
C/06 192.0 Below T T
G/02 350.0 Above T

' Acceptance range in ELPAT Round 22 for these samples was (199 ug, 345 ug), or =3 standard deviations from the mean (as

determined from the Winsorized data of 118 reference laboratories). This acceptance range corresponds to +27% of the mean.
2 The observed size of the acceptance range in ELPAT Round 22 for samples generated from this sample batch.
3 The acceptance range is determined by Winsorizing the lowest and highest 5% of the sample results in the given round, calculating
the mean and standard deviation of the Winsorized data, and taking + 3 standard deviations of the mean.
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Table 5-2c. List of Reported Lead Amounts in Spiked Paint Proficiency-Test Samples
That Exceed At Least One of the Various Acceptance Ranges Determined
from Methods Used in Round 22 of the ELPAT Program

Client/ Lab Reported Lead Is Result Outside of All Spiked Paint Sample Data Spiked Paint Sample Data with
Amount (% Above or | ELPAT Round Considered Outliers Removed
lead by Below the |22 Acceptance (see Table 5-1)
weight) Mean? Range?'
Exceeds Outside of Exceeds Outside of
+18.5% of Acceptance +18.5% of Acceptance
Winsorized Range as Winsorized Range as
Mean of DB Determined by Mean of DB Determined by
Data?? ELPAT Data?? ELPAT
Methods?3 Methods?3

Double-Blind Round 1 (n=32)

G/09 0.073 Below T T T Outlier removed
L/12 0.493 Below T T T
L/12 0.519 Below T T T
G/02 0.779 Above T T T

Double-Blind Round 2 (n=32)

L/12 0.539 Below T

L/12 0.547 Below T

1/07 0.550 Below T

L/12 0.554 Below T

H/02 0.792 Above T T

H/02 0.804 Above T T

H/02 0.917 Above T T Outlier removed
G/09 1.69 Above T T T Outlier removed
G/09 2.27 Above T T T Outlier removed

Double-Blind Round 3 (n=29)

G/09 1.42 Above T T T Outlier removed
G/09 1.45 Above T T T Outlier removed

' Acceptance range in ELPAT Round 22 for these samples was (0.5264 %, 0.7645%), or +3 standard deviations from the mean (as
determined from the Winsorized data of 118 reference laboratories). This acceptance range corresponds to + 18.5% of the mean.

2 The observed size of the acceptance range in ELPAT Round 22 for samples generated from this sample batch.

3 The acceptance range is determined by Winsorizing the lowest and highest 5% of the sample results in the given round, calculating
the mean and standard deviation of the Winsorized data, and taking + 3 standard deviations of the mean.

48



5.2 SUMMARY OF REPORTED LEAD AMOUNTS

This section presents numerical summaries of the data plotted in Figures 5-1 through 5-6. As
discussed in Section 4.1, three types of summaries were prepared and presented in tables:

° Individua sample results, summarized across al samples, regardless of client or
|aboratory
° Individua sample results, summarized by |aboratory

° Averages of individua sample results within each dient/laboratory combination,
summarized across al such combinations.

Summaries across dl samples by testing round

Measured lead amounts are summarized across al samples, by double-blind testing round, in
Tables 5-3a (low-spiked dust), 5-4a (mid-spiked dust), and 5-5a (paint). The corresponding
summaries for percent recovery are found in Tables 5-3b (low-spiked dust), 5-4b (mid-spiked dust),
and 5-5b (paint). Summaries are presented both with and without the outliers identified in Table 5-1.
Note that the double-blind pilot data summaries in these tables do not consider that some samples were
andyzed by the same laboratories but for different clients, while other samples were andyzed by
different laboratories.

Also included in Tables 5-3a through 5-5b are data summaries for Round 22 of the ELPAT
Program for the same batch of proficiency-test samples, caculated across the following three groups of
laboratories: 1) dl laboratories participating in ELPAT Round 22, 2) only those laboratories which
were NLLAP-recognized (and which acted as “reference |aboratories’), and 3) only those |aboratories
andlyzing samples within the double-blind pilot study.

Tables 5-3athrough 5-5b show that average percent recoveries for the three sample types and
three DB testing rounds ranged from 96.2% to 116.1% when outliers were included, and from 99.9%
to 105% when outliers were removed. While excluding the outliers tended to result in mean percent
recoveries closer to 100%, this was not the case for mid-dust samples (Table 5-4b), where the percent
recoveriesin DB Rounds 1 and 2 (in which outliers were identified) averaged higher and dightly farther
away from 100% than when the outliers were included. For dust samples, dightly better performance
on average was observed in DB Rounds 2 and 3 compared to DB Round 1. Also, when outliers were
included, average percent recoveries for paint samplesin DB Rounds 2 and 3 were high (Table 5-5b).
In generd, average percent recoveries for the double-blind testing rounds compared favorably with
those reported in ELPAT Round 22.
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Table 5-3a. Descriptive Statistics of Reported Lead Amounts (yg) in Low-Spiked
Dust Proficiency-Test Samples, Calculated Across Participating Clients
and Their Laboratories, by Testing Round

Testing Round # Mean Standard | Minimum Percentiles I Maximum

Samples Deviation 250 50" I 750

All Low-Spiked Dust Sample Data

DB Round 1 28 124.1 39.4 2.6 111.7 | 137.0 | 147.2 173.0
DB Round 2 30 132.7 29.8 93.0 115.0 | 131.8 | 145.0 242.5
DB Round 3 24 129.4 24.5 83.0 114.0 | 135.9 | 141.9 184.0
Outliers Removed (see Table 5-1)
DB Round 1 26 133.4 20.1 100.0 | 115.4 | 138.3 | 147.5 173.0
DB Round 2 29 128.9 21.8 93.0 115.0 | 131.0 | 144.0 168.0
DB Round 3 24 129.4 24.5 83.0 114.0 | 135.9 | 141.9 184.0
ELPAT Round 22 Results for This Sample Batch
DB labs only’ 10 135.5 10.1 122.4 |1 124.0 | 135.6 | 145.0 147.2
All NLLAP-recognized labs? 118 127.9 17.4 2.6 120.1 129.0 | 138.0 157.0
All ELPAT Round 22 labs 303 125.9 18.1 1.3 118.7 | 127.0 | 136.0 180.0

T ELPAT Round 22 data for only those laboratories analyzing the given sample type in the double-blind pilot study.
2 Data are NOT Winsorized.

Table 5-3b. Descriptive Statistics of Reported Percent Recoveries in Low-Spiked Dust
Proficiency-Test Samples, Calculated Across Participating Clients and
Their Laboratories, by Testing Round’

Testing Round # Mean Standard | Minimum Percentiles IMaximum
Samples Deviation 25 50t 750
All Low-Spiked Dust Sample Data
DB Round 1 28 96.2 30.5 2.0 86.6 106.2 114.1 134.1
DB Round 2 30 102.9 23.1 72.1 89.1 102.2 112.4 188.0
DB Round 3 24 100.3 19.0 64.3 88.4 105.3 110.0 142.6
Outliers Removed (see Table 5-1)
DB Round 1 26 103.4 15.6 77.5 89.4 107.2 114.3 134.1
DB Round 2 29 99.9 16.9 72.1 89.1 101.6 111.6 130.2
DB Round 3 24 100.3 19.0 64.3 88.4 105.3 110.0 142.6
ELPAT Round 22 Results for This Sample Batch
DB labs only? 10 105.0 7.9 94.9 96.1 105.1 112.4 114.1
All NLLAP-recognized labs?® 118 99.1 13.5 2.0 93.1 100.0 107.0 121.7
All ELPAT Round 22 labs 303 97.6 14.0 1.0 92.0 98.4 105.4 139.5

" Percent recoveries are calculated relative to the target of 129 ug Pb.
2 ELPAT Round 22 data for only those laboratories analyzing the given sample type in the double-blind pilot study.
3 Data are NOT Winsorized.
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Table 5-4a. Descriptive Statistics of Reported Lead Amounts (yg) in Mid-Spiked Dust
Proficiency-Test Samples, Calculated Across Participating Clients and
Their Laboratories, by Testing Round

Testing Round # Mean Standard | Minimum Percentiles IMaximum
Samples Deviation 250 50" 750
All Mid-Spiked Dust Sample Data
DB Round 1 28 265.6 81.6 5.0 240.0 | 287.5 318.1 331.0
DB Round 2 30 276.2 50.6 130.0 | 250.0 | 292.4 | 310.0 335.0
DB Round 3 24 282.1 43.7 189.0 | 267.7 284.8 | 312.1 350.0
Outliers Removed (see Table 5-1)
DB Round 1 26 285.6 36.8 219.0 | 260.0 | 289.0 | 318.3 331.0
DB Round 2 29 281.3 43.1 170.0 | 268.0 | 293.0 | 310.0 335.0
DB Round 3 24 282.1 43.7 189.0 | 267.7 284.8 | 312.1 350.0
ELPAT Round 22 Results for This Sample Batch
DB labs only’ 10 284.2 19.8 242.3 | 273.0 | 288.0 | 299.3 304.9
All NLLAP-recognized labs? 118 294.5 270.2 5.7 257.0 | 273.8 291.1 3180
All ELPAT Round 22 labs 303 276.4 170.9 2.6 251.0 | 271.5 288.0 3180

T ELPAT Round 22 data for only those laboratories analyzing the given sample type in the double-blind pilot study.
2 Data are NOT Winsorized.

Table 5-4b. Descriptive Statistics of Reported Percent Recoveries in Mid-Spiked Dust
Proficiency-Test Samples, Calculated Across Participating Clients and
Their Laboratories, by Testing Round’

Testing Round # Mean Standard | Minimum Percentiles IMaximum
Samples Deviation 25 50t 750
All Mid-Spiked Dust Sample Data
DB Round 1 28 97.7 30.0 1.8 88.2 105.7 116.9 121.7
DB Round 2 30 101.6 18.6 47.8 91.9 107.5 114.0 128.2
DB Round 3 24 103.7 16.1 69.5 98.4 104.7 114.7 128.7
Outliers Removed (see Table 5-1)
DB Round 1 26 105.0 13.5 80.5 95.6 106.3 117.0 121.7
DB Round 2 29 103.4 15.9 62.5 98.5 107.7 114.0 123.2
DB Round 3 24 1083.7 16.1 69.5 98.4 104.7 114.7 128.7
ELPAT Round 22 Results for This Sample Batch
DB labs only? 10 104.5 7.3 89.1 100.4 105.9 110.0 112.1
All NLLAP-recognized labs?® 118 108.3 99.3 2.1 94.5 100.7 107.0 1169
All ELPAT Round 22 labs 303 101.6 62.8 1.0 92.3 99.8 105.9 1169

" Percent recoveries are calculated relative to the target of 272 ug Pb.
2 ELPAT Round 22 data for only those laboratories analyzing the given sample type in the double-blind pilot study.
3 Data are NOT Winsorized.
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Table 5-5a. Descriptive Statistics of Reported Lead Amounts (% by weight) in Spiked
Paint Proficiency-Test Samples, Calculated Across Participating Clients
and Their Laboratories, by Testing Round

Testing Round # Mean Standard | Minimum Percentiles IMaximum
Samples Deviation 250 50" 750
All Spiked Paint Sample Data
DB Round 1 32 0.639 0.124 | 0.073 | 0.617 | 0.664 | 0.696 0.779
DB Round 2 32 0.749 0.340 | 0.539 | 0.637 | 0.664 | 0.695 2.270
DB Round 3 29 0.710 0.204 | 0.600 | 0.626 | 0.653 | 0.690 1.450
Outliers Removed (see Table 5-1)
DB Round 1 31 0.658 0.070 | 0.493 | 0.624 | 0.668 | 0.700 0.779
DB Round 2 29 0.659 0.066 | 0.539 | 0.632 | 0.661 0.681 0.804
DB Round 3 27 0.656 0.039 | 0.600 | 0.620 | 0.652 | 0.690 0.755
ELPAT Round 22 Results for This Sample Batch
DB labs only’ 11 0.655 0.056 | 0.542 | 0.656 | 0.673 | 0.686 0.708
All NLLAP-recognized labs? 118 0.726 0.881 0.510 | 0.624 | 0.651 0.675 10.21
All ELPAT Round 22 labs 323 0.679 0.566 | 0.063 | 0.611 0.646 | 0.677 10.21

T ELPAT Round 22 data for only those laboratories analyzing the given sample type in the double-blind pilot study.
2 Data are NOT Winsorized.

Table 5-b6b. Descriptive Statistics of Reported Percent Recoveries in Spiked Paint
Proficiency-Test Samples, Calculated Across Participating Clients and
Their Laboratories, by Testing Round’

Testing Round # Mean Standard | Minimum Percentiles IMaximum
Samples Deviation 25 50t 750
All Spiked Paint Sample Data
DB Round 1 32 99.1 19.2 11.3 95.6 102.9 107.8 120.7
DB Round 2 32 116.1 52.7 83.5 98.7 102.9 107.6 351.7
DB Round 3 29 110.0 31.7 93.0 97.0 101.2 106.9 224.7
Outliers Removed (see Table 5-1)
DB Round 1 31 101.9 10.9 76.4 96.7 103.5 108.5 120.7
DB Round 2 29 102.1 10.2 83.5 97.9 102.4 105.5 124.6
DB Round 3 27 101.7 6.1 93.0 96.1 101.0 106.9 117.0
ELPAT Round 22 Results for This Sample Batch
DB labs only? 11 101.5 8.7 83.9 101.6 104.3 106.3 109.7
All NLLAP-recognized labs® 118 112.5 136.6 79.0 96.7 100.8 104.6 1581
All ELPAT Round 22 labs 323 105.2 87.7 9.7 94.6 100.2 104.9 1581

' Percent recoveries are calculated relative to the target of 0.6454% lead by weight.
2 ELPAT Round 22 data for only those laboratories analyzing the given sample type in the double-blind pilot study.
3 Data are NOT Winsorized.
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Laboratory performance in the double-blind testing rounds can dso be inferred from Tables 5-
3athrough 5-5b by observing the variability of the sample results by testing round. Initia review of
Figures 5-1 through 5-3 in Section 5.1.2 suggested that for each proficiency-test sample type, datain
the double-blind testing rounds had higher variahility than for ELPAT Round 22 for the given set of
laboratories. For dust-wipe samples, Tables 5-3a and 5-4a confirm this conclusion by noting that even
when gatigica outliers were excluded, the standard deviation of the dust wipe sample datain each DB
testing round was more than twice that reported in ELPAT Round 22 for the same group of
laboratories. To compare these variability estimates across the four testing rounds (the three double-
blind testing rounds plus ELPAT Round 22), Levene s test for homogeneous variance was applied to
these data separately for the low-spiked and mid-spiked dust-wipe samples. While Levene' s test
indicated that, for both dust-wipe sample types, the differencesin these standard deviations across the
four testing rounds was not significantly different at the 0.05 leve, the standard deviations of the log-
transformed dust-wipe data (i.e., the data used in Satistica andyses within this report) were
ggnificantly different a the 0.05 level across testing rounds. This was true regardless of whether
datigticd outliers were included when caculating standard deviations within the double-blind testing
rounds. The sgnificant difference was primarily due to the lower variability observed in Round 22 of
the ELPAT Program relative to the double-blind testing rounds.

Compared to the dust-wipe data, the double-blind proficiency-test paint chip sample data had
standard deviations that more closely matched the standard deviation for paint chip sample data from
ELPAT Round 22 (Table 5-59). These standard deviations did not differ agnificantly (at the 0.05
level) across testing rounds, according to Levene stest.

A more complete Satistical evauation of how variability in proficiency-test sample results differ
across testing rounds and of how accurately the laboratories report results near the samples’ respective
target levels takes into account the different components of variability (Iab-to-lab, within-lab) that could
be egtimated from the double-blind pilot sudy data. Results of thisandyss, and further conclusions
that could be made from this analysis on laboratory performance, are presented within Sections 5.3 and
5.4.

Summaries by |aboratory for each double-blind testing round

Summaries by laboratory of the double-blind pilot study data are presented according to
double-blind testing round in Tables 5-6a (low-spiked dust), 5-7a (mid-spiked dust), and 5-8a (paint)
for the measured lead amounts, and in Tables 5-6b (low-spiked dust), 5-7b (mid-spiked dust), and
5-8b (paint) for percent recoveries. Summaries excluding the outliersin Table 5-1 are presented in
itdics below the summaries that include outliers, for the combinations of |aboratories and DB testing
rounds that contained outliers. Each |laboratory’s andysis result for the proficiency-test sample of the
same batch that it analyzed in ELPAT Round 22 isincluded in these tables.
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Table 5-6a. Summaries of Reported Lead Amounts (yg) in Low-Spiked Dust
Proficiency-Test Samples, by Laboratory and Testing Round
ELPAT Round 22 Double-Blind Pilot Study: Mean (Standard Error) (# Samples)’
Laboratory ID Result Double-Blind Round 1 Double-Blind Round 2 | Double-Blind Round 3
01 123.2 125.0 (15.0) (2) 150.0 (10.0) (2) 135.0 (5.0) (2)
02 147.2 150.6 (2.6) (6) 145.2 (3.4) (6) 141.5 (3.0) (6)
03 124.0 108.5 (8.5) (2) 122.0 (7.0) (2) No data
04 130.4 128.0 (8.2) (4) 130.8 (4.4) (4) 126.0 (7.9) (2)
05 145.0 No data 132.0 (4.0) (2) 141.0 (5.0) (2)
06 145.0 109.8 (4.7) (4) 95.3 (0.9) (4) 89.8 (4.3) (4)
07 122.4 2.7 (0.1) (2) 99.5 (2.1) (2) 133.1 (12.2) (2)
No data
08 135.7 132.4 (4.5) (4) 125.8 (7.8) (4) 137.6 (1.8) (2)
09 146.7 166.5 (6.5) (2) 165.5 (2.5) (2) 171.0 (13.0) (2)
10 135.4 142.5 (5.0) (2) 182.1 (60.4) (2) 105.0 (5.0) (2)
121.7 (-) (1)

" Results in italics represent summaries with outliers removed (see Table 5-1).

Table 5-6b.

Summaries of Reported Percent Recoveries in Low-Spiked Dust
Proficiency-Test Samples, by Laboratory and Testing Round’

R, Double-Blind Pilot Study: Mean (Standard Error) (# Samples)?
Laboratory ID Result Double-Blind Round 1 Double-Blind Round 2 Double-Blind Round 3
01 95.5 96.9 (11.6) (2) 116.3 (7.8) (2) 104.7 (3.9) (2)
02 114.1 116.7 (2.0) (6) 112.6 (2.6) (6) 109.7 (2.3) (6)
03 96.1 84.1 (6.6) (2) 94.6 (5.4) (2) No data
04 101.1 99.2 (6.3) (4) 101.4 (3.4) (4) 97.7 (6.2) (2)
05 112.4 No data 102.3 (3.1) (2) 109.3 (3.9) (2)
06 112.4 85.1 (3.7) (4) 73.8 (0.7) (4) 69.6 (3.3) (4)
07 94.9 2.1 (0.0) (2) 77.1 (1.6) (2) 103.2 (9.5) (2)
No data
08 105.2 102.6 (3.5) (4) 97.5 (6.1) (4) 106.6 (1.4) (2)
09 113.7 129.1 (5.0) (2) 128.3 (1.9) (2) 132.6 (10.1) (2)
10 105.0 110.5 (3.9) (2) 141.2 (46.8) (2) 81.4 (3.9) (2)
94.3 () (1)

" Percent recoveries are calculated relative to the target of 129 ug Pb.

2 Results in italics represent summaries with outliers removed (see Table 5-1).
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Table 5-7a. Summaries of Reported Lead Amounts (ig) in Mid-Spiked Dust
Proficiency-Test Samples, by Laboratory and Testing Round
ELPAT Round 22 Double-Blind Pilot Study: Mean (Standard Error) (# Samples)’
Laboratory ID Result Double-Blind Round 1 Double-Blind Round 2 Double-Blind Round 3
01 273.6 295.0 (5.0) (2) 315.0 (5.0) (2) 305.0 (5.0) (2)
02 303.1 314.7 (5.6) (6) 316.2 (6.3) (6) 301.8 (11.3) (6)
03 273.0 222.0 (3.0) (2) 271.5 (3.5) (2) No data
04 271.2 307.0 (7.8) (4) 292.3 (7.0) (4) 277.8 (0.2) (2)
05 299.3 No data 280.5 (6.5) (2) 292.0 (5.0) (2)
06 281.0 233.3 (5.1) (4) 214.5 (11.0) (4) 201.8 (7.1) (4)
07 298.9 5.2 (0.2) (2) 205.2 (35.2) (2) 286.6 (11.2) (2)
No data
08 304.9 294.3 (15.4) (4) 294.8 (3.4) (4) 322.6 (8.3) (2)
09 242.3 309.0 (22.0) (2) 329.5 (2.5) (2) 332.5 (9.5) (2)
10 294.9 274.0 (9.0) (2) 190.0 (60.0) (2) 260.0 (0.0) (2)
250.0 (-) (1)

" Results in italics represent summaries with outliers removed (see Table 5-1).

Table 5-7b.

Summaries of Reported Percent Recoveries in Mid-Spiked Dust
Proficiency-Test Samples, by Laboratory and Testing Round’

P Double-Blind Pilot Study: Mean (Standard Error) (# Samples)?
Laboratory ID Result Double-Blind Round 1 Double-Blind Round 2 Double-Blind Round 3
01 100.6 108.5 (1.8) (2) 115.8 (1.8) (2) 112.1 (1.8) (2)
02 111.4 115.7 (2.0) (6) 116.3 (2.3) (6) 111.0 (4.2) (6)
03 100.4 81.6 (1.1) (2) 99.8 (1.3) (2) No data
04 99.7 112.9 (2.9) (4) 107.5 (2.6) (4) 102.1 (0.1) (2)
05 110.0 No data 103.1 (2.4) (2) 107.4 (1.8) (2)
06 103.3 85.8 (1.9) (4) 78.9 (4.0) (4) 74.2 (2.6) (4)
07 109.9 1.9 (0.1) (2) 75.4 (12.9) (2) 105.3 (4.1) (2)
No data
08 112.1 108.2 (5.7) (4) 108.4 (1.3) (4) 118.6 (3.1) (2)
09 89.1 113.6 (8.1) (2) 121.1 (0.9) (2) 122.2 (3.5) (2)
10 108.4 100.7 (3.3) (2) 69.9 (22.1) (2) 95.6 (0.0) (2)
91.9 () (1)

" Percent recoveries are calculated relative to the target of 272 ug Pb.

2 Results in italics represent summaries with outliers removed (see Table 5-1).
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Table 5-8a.

Summaries of Reported Lead Amounts (% by weight) in Spiked Paint
Proficiency-Test Samples, by Laboratory and Testing Round

ELPAT Round 22

Double-Blind Pilot Study: Mean (Standard Error) (# Samples)’

Laboratory ID Result Double-Blind Round 1 Double-Blind Round 2 Double-Blind Round 3
01 0.6858 0.695 (0.005) (2) 0.690 (0.010) (2) 0.680 (0.010) (2)
02 0.7081 0.708 (0.018) (6) 0.760 (0.044) (6) 0.700 (0.016) (6)

0.728 (0.037) (5)

03 0.6650 0.625 (0.001) (2) 0.674 (0.001) (2) No data
04 0.6811 0.699 (0.026) (4) 0.653 (0.007) (4) 0.661 (0.035) (2)
05 0.6790 0.664 (0.014) (4) 0.667 (0.006) (4) 0.663 (0.008) (4)
06 0.6730 No data No data 0.690 (--) (1)
07 0.6653 0.655 (0.005) (2) 0.605 (0.055) (2) 0.610 (0.010) (2)
08 0.7000 0.709 (0.021) (4) 0.687 (0.019) (4) 0.622 (0.007) (4)
09 0.5418 0.338 (0.265) (2) 1.980 (0.290) (2) 1.435 (0.015) (2)

0.603 (-] (1) No data No data
11 0.6555 0.600 (0.010) (2) 0.645 (0.015) (2) 0.635 (0.015) (2)
12 0.5493 0.523 (0.011) (4) 0.552 (0.006) (4) 0.631 (0.010) (4)

T Results in italics represent summaries with outliers removed (see Table 5-1).

Table 5-8b. Summaries of Reported Percent Recoveries in Spiked Paint Proficiency-
Test Samples, by Laboratory and Testing Round’
ELPAT Round 22 Double-Blind Pilot Study: Mean (Standard Error) (# Samples)?
Laboratory ID Result Double-Blind Round 1 Double-Blind Round 2 Double-Blind Round 3
01 106.3 107.7 (0.8) (2) 106.9 (1.5) (2) 105.4 (1.5) (2)
02 109.7 109.8 (2.8) (6) 117.7 (6.8) (6) 108.4 (2.6) (6)
112.9 (5.8) (5)
03 103.0 96.8 (0.2) (2) 104.4 (0.1) (2) No data
04 105.5 108.4 (4.0) (4) 101.2 (1.1) (4) 102.4 (5.4) (2)
05 105.2 102.9 (2.1) (4) 103.3 (0.9) (4) 102.7 (1.3) (4)
06 104.3 No data No data 106.9 (--) (1)
07 103.1 101.5 (0.8) (2) 93.7 (8.5) (2) 94.5 (1.5) (2)
08 108.5 109.9 (3.2) (4) 106.4 (2.9) (4) 96.4 (1.1) (4)
09 83.9 52.4 (41.1) (2) 306.8 (44.9) (2) 222.3 (2.3) (2)
93.4 (-) (1) No data No data
11 101.6 93.0 (1.5) (2) 99.9 (2.3) (2) 98.4 (2.3) (2)
12 85.1 81.0 (1.7) (4) 85.5 (1.0) (4) 97.7 (1.5) (4)

" Percent recoveries are calculated relative to the target of 0.6454% lead by weight.
2 Results in italics represent summaries with outliers removed (see Table 5-1).
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The laboratory summaries (Tables 5-6a through 5-8b) show occasiona gapsin the data for
certain DB testing rounds, due to reasons such as omitting outliers from analysis (e.g., Laboratory 07 in
DB Round 1 for dust) or the client did not report andytica results back for a given set of samples (e.g.,
Laboratory 03 in DB Round 3 for dust). In generd, average lead amounts for a specific laboratory
were elther consstently above or consstently below the target lead amount across the three DB testing
rounds. For example, average percent recoveries for both types of dust samples exceeded 100% in
each DB testing round for laboratories 02, 05, and 09, while averages were below 100% in each DB
testing round for laboratories 03 and 06 (Tables 5-6b and 5-7b). The unusudly high paint results for
laboratory 09 relative to the other |aboratories are evident throughout the study in Tables 5-8aand 5
8b. Thus, laboratories tended to be consistent in their reported results within and across testing rounds,
while results from different laboratories could differ considerably.

Summaries of dient/laboratory averages by DB testing round

Summaries of the averages of individud sample results within each dlient/laboratory
combination are presented according to DB testing round in Tables 5-9a (low-spiked dust), 5-10a
(mid-spiked dust), and 5-11a (paint) for the measured lead amounts, and Tables 5-9b (low-spiked
dust), 5-10b (mid-spiked dust), and 5-11b (paint) for percent recoveries. These tables are smilar to
Tables 5-3athrough 5-5b, but instead of summarizing individua sample results, these results are first
averaged within each of the 10-13 client/laboratory combinations, then summarized. Thus, each
client/laboratory combination has equa weight, despite one combination being associated with more
sample results than another. Asin Tables 5-3athrough 5-5b, summaries are presented both with and
without the outliersin Table 5-1 included.

While the reported means in these tables are smilar to those in Tables 5-1 and 5-2, the
vaiability in the resultsis dightly lower due to summarizing average lead measurements rather than
mesasurements for individual samples. (Averages have lower variability than the individua data vaues
used to calculate them, as more information is used to determine the average.) The summaries show
that averages tended to be higher than their respective target amounts in each DB testing round when
outliers were removed, with smilar performance noted from one DB testing round to the next by the
|aboratories.

5.3 CHARACTERIZING COMPONENTS OF VARIATION

The tables and figuresin Sections 5.1 and 5.2 provided preliminary information on how results
in the double-blind pilot study differed from one laboratory to another and from one testing round to
another. In addition, the figures provided some initid information on the two sources of variability in the
data within atesting round: lab-to-lab variability and within-lab variability. This section uses Satistical
modeling techniques documented in Section 4.4 to characterize lab-to-lab and within-lab variaghility in
the double-blind pilot study data and to determine how this variability differs across the three double-
blind testing rounds for a given proficiency-test sample type.
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Table 5-9a.

Descriptive Statistics of Average Reported Lead Amounts (ug) in Low-

Spiked Dust Proficiency-Test Samples for Each Client/ Laboratory
Combination, by Double-Blind Testing Round

Testing Round

# Client/Lab
Combination

Average Measured Lead Amount in Low-Spiked Dust Samples

for Each Client/Laboratory Combination (ug)

s Mean Standard | Minimum Percentiles Maximum
Deviation 25 50 75

All Low-Spiked Dust Sample Data
DB Round 1 12 123.2 41.7 2.7 117.4 128.0 145.9 166.5
DB Round 2 13 134.8 24.5 95.3 122.0 135.2 150.0 182.1
DB Round 3 10 132.4 22.3 89.8 126.0 136.3 141.0 171.0

Outliers Removed (see Table 5-1)
DB Round 1 11 134.1 18.0 108.5 125.0 130.1 149.3 166.5
DB Round 2 13 130.1 20.1 95.3 121.7 132.0 142.8 165.5
DB Round 3 10 132.4 22.3 89.8 126.0 136.3 141.0 171.0

Table 5-9b. Descriptive Statistics of Average Reported Percent Recovery in Low-

Spiked Dust Proficiency-Test Samples for Each Client/Laboratory
Combination, by Double-Blind Testing Round’

Testing Round

# Client/Lab
Combination

Average Percent Recovery for Low-Spiked Dust Samples

for Each Client/Laboratory Combination

s Mean Standard | Minimum Percentiles Maximum
Deviation 25th 50t 75th

All Low-Spiked Dust Sample Data
DB Round 1 12 95.5 32.3 2.1 91.0 99.2 113.1 129.1
DB Round 2 13 104.5 19.0 73.8 94.6 104.8 116.3 141.2
DB Round 3 10 102.7 17.3 69.6 97.7 105.6 109.3 132.6

Outliers Removed (see Table 5-1)
DB Round 1 11 104.0 14.0 84.1 96.9 100.9 115.7 129.1
DB Round 2 13 100.9 15.6 73.8 94.3 102.3 110.7 128.3
DB Round 3 10 102.7 17.3 69.6 97.7 105.6 109.3 132.6

" Percent recoveries are calculated relative to the target of 129 ug Pb.
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Table 5-10a. Descriptive Statistics of Average Reported Lead Amounts (yg) in Mid-
Spiked Dust Proficiency-Test Samples for Each Client/ Laboratory
Combination, by Double-Blind Testing Round

Average Measured Lead Amount in Mid-Spiked Dust Samples
Testing Round # Client/Lab for Each Client/Laboratory Combination (ug)

Combisnation Mean Standard | Minimum Percentiles Maximum
Deviation Py 50 75
All Mid-Spiked Dust Sample Data
DB Round 1 12 264.5 88.2 5.2 250.9 295.5 314.4 322.8
DB Round 2 13 278.0 46.0 190.0 271.5 292.0 314.4 329.5
DB Round 3 10 289.7 39.1 201.8 277.8 289.3 322.6 332.5

Outliers Removed (see Table 5-1)

DB Round 1 11 288.1 34.8 222.0 268.5 296.0 318.1 322.8
DB Round 2 13 282.7 38.9 205.2 271.5 292.0 314.4 329.5
DB Round 3 10 289.7 39.1 201.8 277.8 289.3 322.6 332.5

Table 5-10b. Descriptive Statistics of Average Reported Percent Recovery in Mid-
Spiked Dust Proficiency-Test Samples for Each Client/ Laboratory
Combination, by Double-Blind Testing Round’

Average Percent Recovery for Mid-Spiked Dust Samples
Testing Round | # Client/Lab for Each Client/Laboratory Combination

Combination

A Mean Standard | Minimum Percentiles Maximum
Deviation 25th 50th 75th
All Mid-Spiked Dust Sample Data
DB Round 1 12 97.3 32.4 1.9 92.2 108.6 115.6 118.7
DB Round 2 13 102.2 16.9 69.9 99.8 107.4 115.6 121.1
DB Round 3 10 106.5 14.4 74.2 102.1 106.4 118.6 122.2

Outliers Removed (see Table 5-1)

DB Round 1 11 105.9 12.8 81.6 98.7 108.8 116.9 118.7
DB Round 2 13 103.9 14.3 75.4 99.8 107.4 115.6 121.1
DB Round 3 10 106.5 14.4 74.2 102.1 106.4 118.6 122.2

" Percent recoveries are calculated relative to the target of 272 ug Pb.

59



Table 5-11a. Descriptive Statistics of Average Reported Lead Amounts (% by weight)
in Spiked Paint Proficiency-Test Samples for Each Client/Laboratory
Combination, by Double-Blind Testing Round

Average Measured Lead Amount in Spiked Paint Samples
Testing Round | # Client/Lab for Each Client/Laboratory Combination (% by weight)

Combination
s

Mean Standard | Minimum Percentiles Maximum
Deviation

25th 50th 75th

All Spiked Paint Sample Data

DB Round 1 12 0.638 0.114 0.338 0.613 0.660 0.702 0.763
DB Round 2 12 0.772 0.3856 0.552 0.643 0.665 0.688 1.980
DB Round 3 11 0.728 0.237 0.610 0.631 0.661 0.690 1.435

Outliers Removed (see Table 5-1)

DB Round 1 12 0.660 0.066 0.523 0.614 0.660 0.702 0.763
DB Round 2 11 0.659 0.058 0.552 0.641 0.662 0.687 0.787
DB Round 3 10 0.657 0.034 0.610 0.631 0.657 0.680 0.723

Table 5-11b. Descriptive Statistics of Average Reported Percent Recovery in Spiked
Paint Proficiency-Test Samples for Each Client/Laboratory Combination,
by Double-Blind Testing Round’

Average Percent Recovery for Spiked Paint Samples
Testing Round | # Client/Lab for Each Client/Laboratory Combination

Combination
s

Mean Standard Minimum Percentiles Maximum

Deviation 25th 5ot 75th

All Spiked Paint Sample Data

DB Round 1 12 98.8 17.7 52.4 94.9 102.3 108.8 118.2
DB Round 2 12 119.6 59.7 85.5 99.6 103.0 106.6 306.8
DB Round 3 11 112.7 36.7 94.5 97.7 102.4 106.9 222.3

Outliers Removed (see Table 5-1)

DB Round 1 12 102.2 10.3 81.0 95.1 102.3 108.8 118.2
DB Round 2 11 102.2 8.9 85.5 99.3 102.6 106.4 121.9
DB Round 3 10 101.8 5.3 94.5 97.7 101.8 105.4 112.0

" Percent recoveries are calculated relative to the target of 0.6454% lead by weight.
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To portray the observed distributions of the entire pilot study data graphically, Figures 5-7
through 5-9 contain histograms of these data, with data for the entire study (i.e., al three testing rounds)
summarized within asingle hisogram for each sample type. The double-blind pilot data are
represented in these histograms within unshaded bars. To compare variability in the results between the
double-blind pilot and Round 22 of the ELPAT Program for the participating laboratories, the
histograms include the ELPAT Round 22 data within shaded bars.

Note from Figures 5-7 through 5-9 that athough the double-blind pilot study has consderably
more data than Round 22 of the ELPAT Program for the participating laboratories, tota variability in
the double-blind pilot datais consderably greater than in ELPAT Round 22 for each sample type.
Whilethisis especidly true for the dust sample results, the outliers identified in Table 5-1 are clearly
vishble within the paint hisogram and result in most of the variability observed in that hisogram. These
figures suggest that additiond variahility is present in the double-blind pilot sudy data compared to the
sngle-blind data for the group of |aboratories participating in this pilot sudy. However, as seenin
Tables 5-3a through 5-5a when considering the larger group of 118 NLLAP-recognized laboratories, it
is possible to observe extreme and wide-ranging data vaues even within atesting round of the sngle-
blind ELPAT Program.

Saigicd modding results

Section 4.4 presented the random effects modeling approach taken to characterize lab-to-lab
and within-lab variability across testing rounds in the reported lead amounts for the proficiency-test
samples analyzed in this double-blind pilot study. Modd (1) in Section 4.4 was fitted to these data for
each of the three proficiency-test sample type, both with and without the outliers in Table 5-1 included,
for atotd of 9x fits. Recdl that this model assumed that each sample result was equd to an overdl
predicted vaue, which could change from one testing round to the next, plus or minus some random
amount that comes from anorma distribution with mean zero and positive variance. This variance was
assumed to contain lab-to-lab and within-lab components which were each alowed to change from one
testing round to the next. To test whether the estimates of [ab-to-lab variability and within-lab
variability differed from one double-blind testing round to the next, reduced versons of modd (1) were
fitted to the same set of data, and the estimated likelihoods were Satisticaly compared among model
(1) and the reduced moddls. Dust-lead measurements were logarithmically-transformed prior to
performing this andyss.

The results of fitting modd (1) to the double-blind pilot study data are presented graphicaly in
Figures 5-10 through 5-15 and are documented in Table 5-12. Figures 5-10 through 5-15 each
contain two sets of bar charts, one representing an andysis performed without the gatistical outliersin
Table 5-1 included, and the other representing an analysis performed on dl data. For each DB testing
round, Figures 5-10 through 5-12 plot the percentages of tota variability attributable to each of itstwo
assumed components, lab-to-lab variability (solid portion of each bar) and within-lab variability
(“cross-hatched” portion of each bar), for low-
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Double-Blind Pilot Study (unshaded bars) and in Round 22 of the ELPAT
Program (shaded bars) by Laboratories Participating in the Pilot
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Figure 5-10. Estimated Percentage of Total Variability in Reported Lead Amounts Within Low-Spiked Dust Samples
That is Attributable to Lab-to-Lab and Within-Lab Sources, Based on Analyses Performed With and

Without Statistical Outliers Included

(Note: “All DB Rounds” represents estimated percentages over the entire pilot study. These estimates were calculated only when statistical outliers were
removed, as the percentages differed significantly from one DB testing round to another when the outliers were included.)
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Figure 5-11. Estimated Percentage of Total Variability in Reported Lead Amounts Within Mid-Spiked Dust Samples That
is Attributable to Lab-to-Lab and Within-Lab Sources, Based on Analyses Performed With and Without
Statistical Outliers Included

(Note: “All DB Rounds” represents estimated percentages over the entire pilot study. These estimates were calculated only when statistical outliers were
removed, as the percentages differed significantly from one DB testing round to another when the outliers were included.)
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Figure 5-12. Estimated Percentage of Total Variability in Reported Lead Amounts Within Spiked Paint Samples That is
Attributable to Lab-to-Lab and Within-Lab Sources, Based on Analyses Performed With and Without
Statistical Outliers Included

(Note: “All DB Rounds” represents estimated percentages over the entire pilot study. These estimates were calculated only when statistical outliers were
removed, as the percentages differed significantly from one DB testing round to another when the outliers were included.)
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Figure 5-13. Estimates of Lab-to-Lab and Within-Lab Sources of Variability in Reported Lead Amounts Within Low-
Spiked Dust Samples, Based on Analyses Performed With and Without Statistical Outliers Included

Note: Vertical axis is in (log(ug))2.
Note: “All DB Rounds” represents estimates over the entire pilot study. These estimates were calculated only when statistical outliers were removed, as the
estimates differed significantly from one DB testing round to another when the outliers were included.

* Value of estimate is 1.7075.
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Figure 5-14. Estimates of Lab-to-Lab and Within-Lab Sources of Variability in Reported Lead Amounts Within Mid-
Spiked Dust Samples, Based on Analyses Performed With and Without Statistical Outliers Included

Note: Vertical axis is in (log(ug))2.

Note: “All DB Rounds” represents estimates over the entire pilot study. These estimates were calculated only when statistical outliers were removed, as the

estimates differed significantly from one DB testing round to another when the outliers were included.

* Value of estimate is 1.7752.
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Figure 5-15. Estimates of Lab-to-Lab and Within-Lab Sources of Variability in Reported Lead Amounts Within Spiked
Paint Samples, Based on Analyses Performed With and Without Statistical Outliers Included

Note: Vertical axis is in (%)2.
Note: “All DB Rounds” represents estimates over the entire pilot study. These estimates were calculated only when statistical outliers were removed, as the
estimates differed significantly from one DB testing round to another when the outliers were included.




Table 5-12. Estimates of Lab-to-Lab Variability and Within-Lab Variability, Expressed
Absolutely and Relative to Total Variability, Associated With Lead
Measurements Reported in the Double-Blind Pilot Study, by Sample Type
and Testing Round

Sample Type Testing Round Lab-to-Lab Within-Lab Total Variability

Variability (% of Variability (% of
Total Variability) Total Variability)
Statistical Outliers Removed (see Table 5-1)
DB Round 1 0.0189 (70.9%) 0.0078 (29.1%) 0.0267
LOV\gSpiked DB Round 2 0.0274 (84.3%) 0.0051 (15.7%) 0.0325
ust
Samples DB Round 3 0.0331(85.2%) 0.0057 (14.8%) 0.0388
Across All Rounds 0.0208 (68.6%) 0.0095 (31.4%) 0.0303
DB Round 1 0.0162 (80.5%) 0.0039 (19.5%) 0.0201
'V“d[-)Spiked DB Round 2 0.0251 (80.8%) 0.0060 (19.2%) 0.0311
ust
Samples DB Round 3 0.0212 (84.0%) 0.0040 (16.0%) 0.0252
Across All Rounds 0.0165 (68.7%) 0.0075 (31.3%) 0.0240
DB Round 1 0.0034 (73.2%) 0.0012 (26.8%) 0.0046
Spiked Paint DB Round 2 0.0022 (53.4%) 0.0020 (46.6%) 0.0042
Samples DB Round 3 0.00075 (49.5%) | 0.00076 (50.5%) 0.00151
Across All Rounds 0.0016 (46.4%) 0.0018 (563.6%) 0.0034
All Data Included
. DB Round 1 1.7075 (99.6%) 0.0074 (0.4%) 1.7149
Low-Spiked
Dust DB Round 2 0.0308 (64.7%) 0.0168 (35.3%) 0.0476
Samples DB Round 3 0.0331 (85.2%) 0.0057 (14.8%) 0.0388
0, (o)
Mid-Spiked DB Round 1 1.7752 (99.8%) 0.0039 (0.2%) 1.7791
Dust DB Round 2 0.0369 (69.1%) 0.0165 (30.9%) 0.0534
Samples DB Round 3 0.0212 (84.0%) | 0.0040 (16.0%) 0.0252
DB Round 1 0.0097 (55.8%) 0.0077 (44.2%) 0.0174
Spiked Paint DB Round 2 0.1709 (94.0%) 0.0108 (6.0%) 0.1817
Samples

DB Round 3 0.0614 (98.8%) 0.00076 (1.2%) 0.0621

Note: “Across All Rounds” represents estimates over the entire pilot study. These estimates were calculated

only when statistical outliers were removed, as for each proficiency-test sample type, the estimates did not differ

significantly from one DB testing round to another (at the 0.05 level) when the outliers were removed, but they
did differ significantly when the outliers were included.
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piked dust, mid-spiked dust, and spiked paint samples, respectively. Each bar in these charts
represents 100% of the tota variability. Figures 5-13 through 5-15 present the estimated variance
components for low-spiked dust, mid-spiked dust, and spiked paint samples, respectively.

Note that the portion of Figures 5-10 through 5-15 associated with analyses performed while
excluding gatigtica outliers from Table 5-1 include bars for estimates across DB testing rounds (i.e,
over the entire pilot study). When gatigtica outliers were omitted from the analys's, the observed
differences in the variance component estimates did not differ sgnificantly (at the 0.05 level) from
round-to-round for either component or for any of the three proficiency-test sample types. In these
cases, common estimates of |ab-to-lab variability and within-lab variability were generated acrossthe
entire study, without regard to DB testing rounds, and are included in these figures. However, when
detistica outliers were not omitted from the analys's, the variance component estimates differed
sgnificantly from one testing round to another (p < 0.001), for each type of proficiency-test sample and

for both variance components. Thus, variance component estimates over the entire pilot study were not
generated when dl study data were included in the andyss.

The following additiond conclusions could be made from the andyses documented in Figures
5-10 through 5-15 and Table 5-12:

° According to dl forms of the model and for each proficiency-test sample type, the
overdl modd-predicted vaue for the lead measurement in a given DB testing round
(represented by the term p+R in Mode (1)) did not differ sgnificantly acrosstesting
rounds at the 0.05 level. Furthermore, a predicted value did not differ sgnificantly from
its corresponding target leve at the 0.05 level. Thisfinding was observed regardless of
whether the Satisticd outliersin Table 5-1 were included or excluded from the andyss.
Thisresult implies that generd bias in the laboratory-reported measurements on the
double-blind proficiency-test samples did not differ Sgnificantly acrossthe DB testing
rounds (at the 0.05 level), and deviation from their respective target levels (Table 2-1)
was not datigicaly significant overdl.

° When dl data, including statistical outliers, were included in the analys's, lab-to-lab
variability for both low-spiked and mid-spiked dust-wipe samples was greatest in DB
Round 1, primarily due to the results for one laboratory (Iaboratory 07). For paint chip
samples, lab-to-lab variability was greatest in DB Rounds 2 and 3, again primarily due
to the results for one laboratory (Iaboratory 09). In each instance, the proportion of
tota variability associated with |ab-to-lab variability exceeded 90%. This percentage
decreased consderably when these and other statistical outliers were omitted from the
andysis, especidly for paint samples (Figure 5-12). Because some laboratories that

reported unusudly high or low measurements within a DB testing round did so for dll
samplesin that round and with relatively good precision (as noted in Figures 5-1
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through 5-3), the presence of satistica outliers highly influenced |ab-to-1ab variahility
within a DB tegting round.

° When exduding outliers from the andlysis, lab-to-lab variability tended to represent
approximately 70% of tota variability associated with the two types of dust-wipe
samples and dightly under 50% of total variability associated with the paint chip
samples. These percentages were dightly higher when estimated for only asingle
testing round, as combining a laboratory’ s round-to-round varigbility with its varigbility
asociated with andyzing multiple samples within the same testing round contributes to
an increased within-laboratory variability esimate.

5.4 COMPARING LAB-TO-LAB VARIABILITY BETWEEN THE ELPAT
PROGRAM AND THE DOUBLE-BLIND STUDY

For each of the three sample types included in the double-blind pilot study, results for Round
22 of the ELPAT Program were plotted in Figures 5-1 through 5-3 and listed in Tables 5-6a through
5-8afor the participating laboratories. As each laboratory andyzed only one sample of agiven sample
type in each testing round within the ELPAT Program, al sources of variability in detafrom the ELPAT
Program are confounded with lab-to-lab variability. Nevertheless, to investigate how datistical
acceptance criteria developed for the ELPAT Program may be applied within a double-blind program,
it was of interest to compare the variability across laboratories in Round 22 of the ELPAT Program
with each testing round of the double-blind pilot study. The approach used to make this Satigtica
comparison was presented in Section 4.4.3.

Initidly, for a given double-blind proficiency-test sample type, dl sample results reported by a
given laboratory within a given DB testing round were averaged. Table 5-13 presents the means and
gsandard deviations of these |aboratory averages for each DB testing round (both including and
excluding the gatidtica outliersin Table 5-1), and of the single-sample results reported in Round 22 of
the ELPAT Program (and documented in Tables 5-4athrough 5-6a). Thus, for the participating
laboratories, this table gives an indication of how |ab-to-lab variability differs between Round 22 of the
ELPAT Program and each round of the double-blind pilot study.

Asdiscussed in Section 4.4.3, Levene stest of homogeneity of variance was used to determine
whether the variability estimates presented in Table 5-13 (i.e., the andard deviations) differed
ggnificantly across the four testing rounds (the three DB testing rounds and ELPAT Round 22).
Significant differences in variability were observed across testing rounds at the 0.05 leve only for the
two dust-wipe sample types, when the datistical outliers were included in the andysis. Thisisreflective
of the highly-inflated variability observed in DB Round 1 versus the other testing rounds, which resulted
from the presence of the Satigtical outliers. No other incidences of sgnificant differences acrosstesting
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rounds were observed, despite dightly lower varigbility estimates occurring in ELPAT Round 22 versus
the DB testing rounds.

Table 5-13. Summaries, Calculated Across Laboratories, of Laboratory Average Lead
Measurements for the Three Types of Proficiency-Test Samples, Within
Each Round of the Double-Blind Pilot Study and in Round 22 of the
ELPAT Program

# Samples Summary of Average Sample Result Per Laboratory
Analyzed Per
Lab Average (Standard Deviation) (# Laboratories)
Low-Spiked Dust Mid-Spiked Dust Paint
(ug Lead) (ug Lead) (% Lead by Wgt.)
ELPAT Round 22 1 135.5 (10.1) (10) 284.2 (19.8) (10) 0.655 (0.056) (11)

All Double-Blind Pilot Data

DB Round 1 2to 6 118.4 (47.2) (9) 250.5 (97.8) (9) 0.622 (0.116) (10)
DB Round 2 2106 134.8 (27.1) (10) | 270.9 (50.1) (10) 0.791 (0.421) (10)
DB Round 3 1to6 131.1 (23.1) (9) 286.7 (38.7) (9) 0.733 (0.249) (10)

Double-Blind Pilot Data with Outliers Removed (see Table 5-1)

DB Round 1 1to6 132.9 (19.8) (8) 281.2 (35.4) (8) 0.648 (0.061) (10)
DB Round 2 1to6 128.8 (21.5) (10) | 276.9 (42.3) (10) 0.656 (0.052) (9)
DB Round 3 1to6 131.1 (23.1) (9) 286.7 (38.7) (9) 0.655 (0.032) (9)

Note: Statistics in this table for ELPAT Round 22, are based on one sample analyzed per laboratory and considers only those
laboratories involved in the double-blind pilot study. Statistics in this table for the double-blind (DB) pilot study are based on averages
of multiple samples analyzed per laboratory.

Caution must be exercised when interpreting the results in Table 5-13 and the results of
Levene' stest. For each laboratory, the averagesin this table for the DB testing rounds are caculated
from |aboratory averages of from up to Six results each, while averages for Round 22 of the ELPAT
Program are calculated from individua sample results. The average of multiple observetions from a
common distribution has lower variability than any one observation from this distribution (Snedecor and
Cochran, 1989), and so, the two sets of data would be expected to have different underlying variability.
To extend this point further, the double-blind averages should have alower standard error than the
ELPAT Program average, if the double-blind data originate from the same digtribution asthe ELPAT
Program data and a constant number of laboratoriesis assumed. However, in most instances, the
opposteis seen in Table 5-13. Regardless of whether statistica outliers were included or not, the
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gtandard deviationsin Table 5-13 for the two dust sample types were higher (by at least 79%) in each
of the double-blind pilot testing rounds compared to Round 22 of the ELPAT Program. Only for paint
sample results in Rounds 2 and 3 when outliers were excluded were the standard deviations of the
laboratory averages below what was observed in Round 22 of the ELPAT Program.

Therefore, while Table 5-13 implies that averages in the DB testing rounds tended to vary more
consderably across laboratories than did the individua sample results within Round 22 of the ELPAT
Program, the extent that this |ab-to-lab variation differed across testing rounds was not necessarily
datigticdly significant. However, as the table summarized averages of multiple sample results for each
laboratory in the DB testing rounds, while single-sample results were summarized from ELPAT Round
22, one expected to see lower variability in the DB testing rounds if, in fact, the data for the double-
blind and ELPAT Program testing rounds originated from the same underlying digtribution. Therefore,
even if adouble-blind program eva uates a laboratory based on an average result across multiple
samples anayzed by the [aboratory (of the same type), rather than on the result of analyzing an
individua sample, the evauation criteria should consder that the results of double-blind testing may
have greater lab-to-lab variability compared to the results of sngle-blind testing.
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6.0 AQUALITY ASSURANCE

A successful proficiency-test program must gpply quality assurance procedures to ensure the
overdl integrity of the proficiency-test samples throughout the course of the program, from preparation
to anadyss. In addition, the program must ensure that andytica results involving the proficiency-test
samples are reported accurately. This chapter discusses how these issues were addressed in this
double-blind pilot study. More detals on quality assurance issuesin this pilot sudy are included in
Appendix A.

6.1 SAMPLE FABRICATION AND TRANSFER

As discussed below, the dust and paint source materials used in the double-blind pilot study
were obtained as part of the ELPAT Program. The proficiency-test samples were prepared from these
materials within the ELPAT Program. Some of the procedures used to prepare the proficiency-test
samples are discussed below, with an emphasis on quality assurance practices.

6.1.1 Obtaining and Preparing Bulk Source Material

The paint and household dust source materia used to prepare the proficiency-test samples
were collected in the ELPAT Program following the procedures set forth in Standard Operating
Procedure for Source Material Collection (Appendix C of RTI, 1994). A network of contractors
associated with abatement and risk assessment projectsin public housing, military housing, and private
dwdling units contributes bulk paint source materia for use in the ELPAT Program, while dust sample
materid is obtained from vacuum bags in households conducting norma cleaning routines, from HEPA
vacuums used in post-abatement cleaning efforts, and from street sweeping. This materid isthen
classfied according to lead content. Specifically, the low-lead dust used in this study came from a
Milwaukee (WI) exposure intervention program, the medium-lead dust came from a North Carolina
household, and the paint came from an old hospita in Raleigh, NC. See Section 2 of Appendix A for
additiond information on materid selection.

Inthe ELPAT Program, a given batch of source materid is homogenized with respect to lead
concentration and particle Sze distribution. The method for preparing the paint source materid is
detailed in Standard Operating Procedure for Preparation of Lead-In-Paint Proficiency
Analytical Testing Material (Appendix C of RTI, 1994) and summarized in Section 4.3.1 of RTI,
1994. The method for preparing the dust source materid is detailed in Standard Operating
Procedure for Preparation of Proficiency Analytical Testing Material for Lead in Dust (Appendix
D of RTI, 1994) and is summarized in Section 4.3.2 of RTI, 1994.

6.1.2 Preparing Proficiency-Test Samples

The dust and paint proficiency-test samples were prepared within the ELPAT Program. For
the double-blind pilot study, 180 proficiency-test samples of each sample type were prepared (Table
2-1 of Section 2.2). Additiona samples at the rate of 5% per sample type were also prepared to act
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as QC samplesin the find verification process, which verified the lead content in the proficiency-test
samples, as described in Section 3.3 of Appendix A. The methods used to prepare the proficiency-test
samples are detailed in Sections 4.3.1 and 4.3.2 of RTI, 1994, and in Section 3 of Appendix A.

Each dust proficiency-test sample congisted of a PaceWipe™ with 0.1 (+0.0005) grams of the
appropriate dust source materia, as described in Appendix D of RTI, 1994°. The PaceWipe™ is
preferred in the ELPAT Program asit contains no detectable background lead when using flame atomic
absorption spectrometry, such as NIOSH Method 7082. As presented in Section 4.1 of RTI
(Appendix A), analyses of 13 blank PaceWipes™ each reported <0.001 mg lead/wipe. In addition,
the PaceWipe™ has a consstent moisture level and is covered by a solution that tends to retard
molding over time when stored under proper environmenta conditions.

Paint proficiency-test samples consst of one-gram aliquots of the paint source materid.

When dust (at each lead level) and paint proficiency-test samples were tested in duplicate, the
difference in results agreed within 5% of theinitia result. Potentid matrix interferences were evauated
for both dust-wipe and paint-chip proficiency-test materias by evauating the recovery of lead spiked
into replicate samples before analysis. The lead recoveries of the spiked samples were within the target
recovery range of 90-110%. These results are discussed in Section 4.1 of Appendix A.

Once prepared, the proficiency-test samples were placed into individud plagtic scintillation
vids, capped, and stored until they were ready to be transferred to client-supplied sample containers
(Section 2.4.1). Dust samples were stored in a4°C cold room. All vials were stored according to the
type of sample (dust, paint) and the leve of lead in the sample.

6.1.3 Verifying That Client-Supplied Sample Containers Are Uncontaminated

From each batch of sample containers received from a client, one container was used in alead-
background test to verify that the batch of containers were uncontaminated. Thistest involved
swabbing the interior of the container with a PaceWipe™, then andyzing the wipe for lead
contamination (Section 4.3 of Appendix A). While adefault sample container (e.g., plastic centrifuge
tubes different from the containers used in the ELPAT Program) would have been used in place of a
client’s sample containersif they were found to be contaminated, this corrective action was not
necessary (i.e, dl analyss results were <0.001 mg lead/container).

3 WhileRTI, 1994, indicates that Whatman™ No. 40 filters are used, the PaceWi pe™ was used in this pilot
study and in the ELPAT Program.

78



6.1.4 Transferring Samples to Client-Supplied Sample Containers

To veify the quantitative transfer of dust-wipe samples from the plagtic scintillation vidsto the
client-supplied sample containers, seven blank PaceWipes™ were spiked with NIST Standard
Reference Materid 2711. The samples were digested and analyzed for lead, as detailed in Appendix
D of RTI 1994, and in Section 4.2 of Appendix A. The recovery percentage averaged 83.3%
(£1.6%) for these seven samples, compared to an 85% nominal recovery percentage for the SRM and
the recovery percentages of 82.6% - 86.0% recorded in Round 22 of the ELPAT Program.

To investigate whether PaceWipes™ could become contaminated with lead as aresult of the
sample transfer process, three blank PaceWipes™ were stored in plagtic scintillation vias for two
hours and stored in a4°C cold room, transferred to the default centrifuge tube, and removed for
anaysis. The blank recoveries for these three samples were each <0.001 mg lead/wipe (Section 4.1 of

Appendix A).

6.2 DATA MANAGEMENT AND SAMPLE TRACKING

Data collected in this double-blind pilot study were generated by multiple sources specified
within Figure 2-1 of Section 2.0. This section describes the data management procedures that were
used in this pilot study and the methods used for sample tracking through the study.

6.2.1 Types of Data

The mgority of dataiin the pilot study were the quantitative and tracking data that were taken
from the Sample Tracking and Analysis Report Forms (Appendix C). Other types of dataincluded the
andytica results for the participating laboratories from Round 22 of the ELPAT Program (provided by
the proficiency-testing service), quditative information on the participating clients (used to select dlients
in Chapter 3), and any feedback that the clients (or laboratories) had as aresult of their participation in
the study.

Information on the recruited clients was recorded during the recruitment process onto copies of
the telephone recruitment script in Appendix B. While mogt of this information was used to determine
the digibility of the client for this pilot study (Sections 3.2 and 3.3) and to determine which laboratories
were testing proficiency-test samples, selected information was used for correspondence and sample
shipment throughout the study.

The proficiency-testing service recorded the PTS Sample ID (Section 5.1 of Appendix A),
sample type, sample weight, sample shipped date, and sample received date on the Sample Tracking
and Andysis Report Forms. They aso prepared the report in Appendix A detailing the results of
verification testing and other information on the proficiency-test samples such as sample-to-sample
variation determined within the sample preparation stage.
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The participating clients recorded their own Client Sample IDs for cross-reference, dates of
sample shipment and receipt of analysis results, and the anadlysis results for the proficiency-test samples
on the Sample Tracking and Analysis Report Forms. Clients also could report protocol violations and
quality assurance issues to the proficiency-testing service when necessary.

6.2.2 Data Storage and Transfer

Throughout the pilot study, the following hardcopy documents were stored by the organizations
respongible for thelr completion and reporting: completed telephone recruitment scripts, copies of the
Sample Tracking and Anadlysis Report Forms that were sent to the clients with the sample shipments,
and copies of these same forms as received from the clients viafax asthey shipped the samples to the
laboratories and as they received the andytica results.

Section 2.5 discusses how data were reported from the various organizations involved in the
pilot study and how these data were stored dectronically.

6.2.3 Sample Identification

| dentifications were placed on proficiency-test samples at two digtinct pointsin the double-blind
pilot study: when samples were prepared by the proficiency-testing service (“PTS Sample IDs’) and
when samples were incorporated into regular field sample batches by the participating clients (“ Client
SampleDs”).

The method that the proficiency-testing service used to specify PTS Sample IDsis discussed in
Section 5.1 of Appendix A. These sample IDs were placed onto labels which were affixed to plagtic
bags. Then, the gppropriate sample containers were placed in their appropriate plastic bags. The
proficiency-testing service recorded the PTS Sample IDs on Sample Tracking and Andysis Report
Forms and included the forms with the samples when shipping to the clients.

When the proficiency-test samples were received by the clients, they assigned Client Sample
I Ds to the samples when placing them in a batch for shipment to the laboratory. The identifiers were
assigned in amanner that the laboratory could not distinguish the proficiency-test samples from the
other fidld samples in the batch based on its ID or labd.

After recording the Client Sample IDsin Section B of the Sample Tracking and Andlysis
Report Form next to the PTS Sample ID, the client removed the proficiency-test sample container from
the plastic bag and affixed alabel containing the Client Sample ID onto the container. The type of labe
used by the client, the manner of recording Client Sample IDs to the labels, and the manner of affixing
the labels to the sample containers were consistent across dl samples in the batch to ensure blindness of
this pilot sudy.
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6.3 DATA QUALITY CHECKING

The proficiency-testing service performed some verification of hand-entered data before
releasing the final spreadsheet of andytica results for datistical anadyss. The proficiency-testing service
a0 provided the originds of the Sample Tracking and Analys's Report Forms and laboratory reporting
forms that the participating clients provided. Once the organization performing the satistical analysis
received these materids, they performed a 100% verification of the datain the spreadsheet for each
testing round, comparing the recorded results with what was recorded on the forms. Any deviation
from the forms was reported back to the proficiency-testing service for verification. This process was
completed before preparing final versons of the results presented in Chapter 5.

The organization performing the satistical andys's dso notified the proficiency-testing service of
any results that gppeared to be extreme (i.e., unusudly high or low) relaive to other results for the given
sample type, or relative to the target lead leve as determined from the reference labs in Round 22 of
the ELPAT Program. The proficiency-testing service investigated the correctness of these extreme
data vaues by contacting the |aboratories that andlyzed the samples in question to obtain the andytica
results as reported on the laboratory report forms, and/or contacting the clients associated with these
samplesto verify that they reported the results correctly and in the proper units. The proficiency-testing
sarvice provided dl information obtained in this invedtigation to the organization performing the
gatidica anayss. Any necessary data corrections that were identified in thisinvestigation into extreme
data vaues were made prior to generating the find data summaries and anayses presented in Chapter
5.
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7.0 CONCLUSIONS AND RECOMMENDATIONS

Thefollowing findings and condusions were made from this double-blind proficiency-testing
pilot sudy and from the summaries and analyses of the data generated by this study:

Desgn and participant issues

It can be difficult to get clients of laboratories (e.g., risk assessors) to cooperate in a
double-blind proficiency-testing program (through receiving and distributing
proficiency-test samples and reporting back the results of the analysis of these samples)
without providing some kind of incentive or reimbursement.

Reimbursement for client participation in adouble-blind program would require funding
and asmdl amount of management saff effort to administer the funds.

It is gpparent that some laboratory clients may not recognize the benefits that a double-
blind proficiency-test program would have for them, over and above current
proficiency-testing programs.

Many laboratory clients are smdl operations that do not have the cash flow or gaff to
contribute resources to a double-blind program, making their participation a hardship to
them. In some cases, materias (e.g., sample containers, PaceWipes™) were provided
to dientsin this pilot udy to ensure their participation.

Simple, yet explicit, ingtructions are necessary for the clients to ensure proper storage,
handling, and identification of proficiency-test sampleswhile in their control. These
factors can affect the ongoing integrity of the samples.

Frequently, clients go out of business, reorganize, change their organizationd identity
and/or mission, and change their telephone numbers and staff. In addition, points of
contact are frequently unavailable when needed (typicdly in thefied). This hindersthe
ability of clientsto give along-term commitment to a double-blind program, aswell as
the ability of a proficiency-testing service to contact participating clients during the
course of adouble-blind program.

Severd clients participating in this pilot study (and many who were attempted to be
recruited) had alow monthly volume of fidd samples, making it difficult to generate a
batch containing field samples and proficiency-test samples within a month of receiving
the proficiency-test samples. This problem may be especidly acute in time periods
when less environmenta sampling occurs (e.g., winter months).
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The findy-ground nature of paint-chip proficiency-test samples, dong with the absence
of subdtrate particles, make these samples eadily distinguishable from fidd samples.
Further research may be necessary to reformulate the physical characteristics of paint-
chip proficiency-test samples.

As s0il isrecognized as a potentia source of lead in indoor dust, soil sampling can play
an important role in arisk assessment. However, while fidd soil samplestypicdly
exceed 10 grams, the proficiency-test soil samplesinthe ELPAT Program are typicaly
lessthan 5 grams. More study is needed to determine how soil proficiency-test
samples can be prepared for a double-blind program.

Currently, the use of PaceWipes™ or asimilar hand-towel ette in preparing dust-wipe
proficiency-test samples makesiit easy to distinguish them from fidd samples that
consst of baby wipes, which many risk assessorsuse. This can hinder the participation
of clients who use baby wipes. However, it is expected that laboratory requests to use
the smaller, thinner towe ettes rather than baby wipes will result in more clients adopting
towdettes for dust sampling.

Future double-blind programs need to take into account Stuations where proficiency-
test sample results are reported as alead amount per “unit area” When blindly
including proficiency-test samples within a baich of regular field samples, the clients
fabricated field sampling information associated with the proficiency-test samplesto ad
inther disguise. Thisfabricated information included sampled areas associated with the
samples. This posed a problem when clients reported back the results of the
proficiency-test samplesin terms of alead amount per unit area. In order to convert
thisto adrict lead amount, it was necessary to verify the "ared" that the client fabricated
for thissample.

Page 5-33 of the 1995 HUD Guidelines recommends that risk assessors use double-
blinding techniques on their [aboratories, where risk assessors obtain spiked dust-wipe
samples (in the range of 50-300 pg/wipe) from laboratories and insert them into their
field sample batches for andysis (at 1 spiked wipe per 50 samples). However, thisisa
recommendation and not a requirement. Except when double-blinding is mandatory
(e.g., certain government programs such as the HUD Grantees program), the added
resources that double-blinding requires on the part of the risk assessor often keep some
from performing (and understanding) double-blinding on avoluntary basis. Thisissue
must be addressed when determining the feasibility of a double-blind proficiency testing

program.
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L aboratory performance

While dl datafor Round 22 of the ELPAT Program fell within the round' s acceptance
limits for the 12 participating laboratories in the double-blind pilot study, 11% of the
double-blind pilot data for these laboratories exceeded these limits. This suggests that
for some (but not necessarily dl) of the participating |aboratories and for each sample
type, the double-blind pilot study data are more likely than single-blind study data to
exceed the acceptance limits determined from data within the (Sngle-blind) ELPAT
Program.

For each proficiency-test sample type, the overal average measurement reported by
the laboratories within a double-blind testing round did not differ sgnificantly across the
three testing rounds (at the 0.05 leved), and deviation of this average from the target
level associated with the proficiency-test sample type was not datisticaly sgnificant
overdl.

Some datistical evidence exigts that the variability in log-transformed dust-wipe
proficiency-test sample measurements differs sgnificantly (at the 0.05 level) across
double-blind testing rounds, primarily due to the presence of unusualy large or small
datavaues. Variahility in the dust-wipe measures aso tended to be higher in the
double-blind testing rounds compared to Round 22 of the ELPAT Program. These
observations were less evident for the paint chip proficiency-test sample measures.

Anayss of the double-blind pilot study data characterized variability into two
components: lab-to-lab variability and within-lab variability. For both of these
components, when statistical outliers were omitted from the analys's, the observed
differencesin the variance estimates did not differ sgnificantly (at the 0.05 level) from
round-to-round for any of the three proficiency-test sample types. Thisfinding, dong
with the conclusion made in the previous bullet, suggests that generd laboratory
performance did not differ significantly across the three double-blind testing rounds.

When excluding outliers from the andlys's, lab-to-lab variability tended to represent
approximately 70% of totd variability associated with the two types of dust-wipe
samples and dightly under 50% of tota variability associated with the paint chip
samples. Thus, lab-to-lab variability congtituted a greater percentage of tota variability
for the dust-wipe proficiency-test samples than for the paint chip samples. These
percentages were dightly higher when caculated within each double-blind testing
round.

When datidtica outliers were not excluded from the analys's, the estimates of both lab-

to-lab variability and within-lab variability differed sgnificantly from one testing round to
another (p < 0.001), for each type of proficiency-test sample. However, asthose
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laboratories that occasondly reported unusually high or low results did so for multiple
samples of a given type within atesting round, the presence of satistical outliers
affected lab-to-lab variability congderably more than within-lab varighility, often
resulting in lab-to-lab variability representing over 90% of tota variahility in the given
testing round.

When calculating laboratory averages within each double-blind testing round
(disregarding Satigticd outliers) and the single-sample results from Round 22 of the
ELPAT Program for the same group of laboratories and the same proficiency-test
sample types, no gatigicaly significant differences (at the 0.05 level) were observed in
the variahility of these data across the double-blind testing rounds and Round 22 of the
ELPAT Program. However, the observed variability associated with the double-blind
laboratory averages was dightly higher than the observed variability associated with the
sngle-sample results for these laboratoriesin Round 22 of the ELPAT Program.
Because satistical theory specifies that averages have lower variability than the data
entering into their calculaion, this finding suggests that for these |aboratories and
proficiency-test sample types, the results of double-blind testing may have higher
variability compared to the results of sngle-blind testing.

The data for the group of [aboratories participating in this pilot study suggest that
additiond variability may be present in double-blind testing data compared to single-
blind testing data. However, while such afinding may influence how acceptance ranges
in adouble-blind program are determined, the criteriafor determining acceptance in a
double-blind program should not be relaxed smply because laboratories may be more
likely to exhibit reduced performance compared to within asingle-blind program.
Instead, the criteria should address alaboratory’ s typica performance level in the test
Seiting.

Thefollowing recommendations can be made as aresult of conducting this study:

An education dtrategy is needed for [aboratory clients to recognize the benefits of a
double-blind program.

Condderation should be given on whether clients should be reimbursed for costs
associated with proficiency-test sample andysesin a double-blind program. If the
decison to reimburseis gpproved, sources of funding must be identified, such as
charging laboratories afee for participating in adouble-blind program.

In adouble-blind proficiency-testing program, it may be beneficia to have proficiency-

test samples placed in small batches rather than large batches. If the proficiency-test
sample results are considerably different from those for other samples within the batch
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(e.g., arevery high), then some laboratories may suspect that the samples are some
kind of reference materid. Thisismore likely to hgppen in large batches than in smal
batches, especidly if the lead content is consistent from sample to sample within a
batch.

Statigtically-based |aboratory performance criteriain a double-blind program may need
to consider that lab-to-lab variability in proficiency-test sample results may naturaly
differ between a double-blind setting and a single-blind setting, as some laboratories
may perform differently when aware of andyzing proficiency-test samples,

If satistica evauation criteriain a double-blind program will be made based on
individua sample results (asis done in the single-blind program), then within-laboratory
variahility in these results should be consdered, in addition to lab-to-lab variahility.

Risk assessors can use severd different types and brands of wipes for collecting dust
samplesfor lead analyss. Therefore, it is necessary to work with laboratories, ther
clients, and other interested agencies to standardize the type of dust-wipe that should
used in lead ingpections and risk assessments, so that the same type of wipe can be
used to devel op proficiency-test samples.

Further research should be considered to develop more appropriate paint materia s that
can be used in proficiency-test samples and that more closaly resemble paint samples
collected in the field than the findy-ground materid used in this pilot Sudy. A smilar
recommendation can be made for soil samples, which were not considered in this pilot

study.

When laboratory proficiency-test results are suspected to have been reported
inaccuratdly, and it is determined that the laboratory client did not contribute to the
inaccuracy, it may be necessary for the proficiency testing service to contact the
laboratories to resolve any issues contributing to the inaccuracy, such as by reviewing
laboratory QA/QC results for the given batch (e.g., results of andyzing laboratory
control samples), and to determine whether the client’ s fidld sample results within the
same batch may have been compromised in any way.
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SECTION 1.0
INTRODUCTION

1.1  PROJECT OVERVIEW

This report describes the preparation and distribution of lead-containing dust and paint samples
for apilot verson of adouble-blind proficiency testing program. The double-blind program is currently
being consdered for incluson within the National Lead Laboratory Accreditation Program (NLLAP)
operated by the U.S. Environmenta Protection Agency to test the ability of anayticd laboratoriesto
andyze dugt, soil, and paint chip samplesfor lead content.

The current |aboratory proficiency testing program within NLLAP is the Environmental Leed
Proficiency Andytica Testing (ELPAT) program which is administered by the American Indudtrid
Hygiene Association (AIHA).  Since 1992, AIHA has contracted with Research Triangle Ingtitute
(RTI) to produce lead-containing paint, soil and dust wipe samples for distribution to laboratories
wishing to participatein the ELPAT program. The ELPAT program isasingle-blind proficiency testing
program, so while the participating |aboratories are unaware of the amount of lead in samplesthat are
part of the program’s performance evauation, they are aware of when they are andyzing such samples.

This double-blind study will have the field inspectors (clients) recelving lead-in-dust and lead-
in-paint samples from RTI, and incorporating these proficiency-testing samples as blind samples within
batches of field samples submitted by the clients of the laboratories. Since these proficiency samples
would not be identified as such in these batches, laboratories would idedly treat these samples as
routine fild samples.

To accomplish such atask, RTI prepared additiona Round 22 ELPAT materids, and mailed
these samples to participating clients. Samples were provided to the clients three times over athree
month period. It wasthe clients respongbility to report the |aboratory andysis results back to AIHA.

1.2 PROJECT ORGANIZATION AND MANAGEMENT STRUCTURE

The double-blind pilot program was sponsored by the Office of Pollution Prevention and
Toxics of the U.S. EPA (EPA/OPPT) under Work Assignment 3-30 of EPA Contract Number 68-
D5-0008. Mr. John Scalarawas the EPA Work Assgnment Manager. Three contractors were
involved in the design and conduct of this program. Battelle is under contract by the EPA, AIHA wasa
subcontractor to Battelle and RT1 was a subcontractor to AIHA.

Battelle had responsibility for the establishment of the program design, preparation of the

Quality Assurance Project Plan, recruiting participants, establishing statistical performance criteria,
preparing SOPs, letters and forms to be used in the pilot study, and preparing afina report for EPA.
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AIHA was respongble for serving as the proficiency testing service, acting asthe client’s
primary contact, collecting the anadytica results and providing them to Baitelle, and providing data on
the ELPAT Round materids.

RTI was responsble for preparing and storing the proficiency test materias used in the double-
blind study, receiving the clients sample containers and testing these containers for any possible leed
contamination, conducting verification procedures on sample transfers among storage devices and
centrifuge tubes, distributing samplesto clients using the dlient-supplied containers, (or a default
centrifuge tube if the client did not supply a container), coordinating the method for ensuring blindness
when the clients incorporate these samples with their regular field samples, and reporting information on
the test samplesthat is necessary for determining laboratory performance.

This report describes the preparation and distribution of the double-blind samples.
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SECTION 2.0
PROFICIENCY TESTING MATERIAL SELECTION

2.1 MATERIAL SOURCES

The low-lead dust used in this study came from a Milwaukee exposure intervention project and
the medium-lead dust came from a North Carolina household. The paint came from an old hospita in
Raeigh, NC. The double-blind samples were prepared from the same bulk processed materials as
those used for Round 22 in the ELPAT program. The double-blind samples were prepared
immediately preceding Round 22.

2.2 SCREENING ANALYSIS

The dusts were sent to Neutron Products, Inc., in Dickerson, MD for sterilization by gamma
irradiation and then returned to RTI. Upon receipt a RTI, the bags of terilized raw dust were Seved
using a 250-um sieve, and three 0.1 g diquots were taken from the Seved dust and subjected to
andysi's using microwave/acid digestion and inductively coupled plasma emission spectroscopy*. This
concentration was the screening value for each dust.

The paint was ground using aball-mill jar, and three 0.1 g diquots were subjected to the lead
andyss as described for the dust samples. The lead concentration was the screening vaue for the

paint.
23 TARGET CONCENTRATION

The QAPP for the double-blind project (written by Dr. Bob Lordo et d., of Battelle, Feb.
1998) specified that the dust-wipe proficiency-test samples will have lead levels in each of the following
ranges : 70-120 ug/wipe (Low-level dust); and 200-600 ug/wipe (Mid-level dust); and thet the paint
chip sample be in the range of 0.2-1.2 percent lead. Samples were then selected from the Round 22
ELPAT proficiency samplesto achieve these target values. Thefollowing ELPAT samples were
selected: 22W2 ( Low-leve dust), 22W3 (Mid-level dust), and 22P4 (Paint).
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SECTION 3.0
PREPARATION OF DOUBLE-BLIND MATERIALS

3.1 PRELIMINARY VERIFICATION

The bulk dust samples, having been seved to 250 um for screening analys's, were then passed
through a 150 Fm seve usng the Ro-Tap apparatus in preparation for preliminary verification andyss.
The paint having been previoudy ground using the ball mill jar was passed through a 125 Fm seve.

Five 0.1 g grab samples of each dust and paint were then taken manualy from each batch of
the processed materids, and andyzed using the microwave! nitric acid, hydrochloric acid extraction and
measurement by plasma emission spectroscopy. The preliminary verification values as presented in
Table 1 came within the acceptable range of the target concentrations.

Table 1
Screening and Preliminary Verification
Sample Target ELPAT Screening Preliminary Source
Value Number | Value Verification

Low-leve 70-120 22W2 1180 Fg/g 118+ 5.04 Milwaukee,

Dust ug/wipe Fg/wipe Wi
Intervention
Program

Mid-level 200 - 600 22W3 2270 Fg/g 243+ 8.44 North

Dust ug/wipe Fg/wipe Cardlina
Household

Paint 02-1.2% 22P4 0.642 % 0.602 + 0.044 % | Raeigh, NC
Hospitdl

3.2 SAMPLE LOADING

PaceWipes™ were loaded with 0.1000 + 0.0005 g portions of dust. Only one andytical
bal ance was used to weigh the dust onto the PaceWipes™ and asingle 0.1 g Class 1 weight was used
for adally calibration check. The dust jar was first tumbled, then adlowed to stle briefly and the
container was opened. Material was taken using a spatula and transferred to the tared weighing paper.
If more materid was needed, it was taken from the bulk container and added to the materia on the
paper. If excess (>0.1005 g) was placed on the weighing paper, it was carefully removed with the tip
of the spatulaand discarded. A PaceéWipe™ was prepared for receiving the dust by opening the foil
pouch, removing the wet folded wipe and squeezing the excess moisture out by hand over atrash can.
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The wipe was then unfolded and briefly set on a Kimwipe to soak up excess moisture. The
PaceWipe™ was then transferred to aflat plastic board to await the dust.  The weighing paper
containing the pre-weighed dust was then removed from the balance and the dust gently tapped out
onto the PaceWipe™ . The wipe was then folded and placed in a capped, plagtic scintillation vid. All
vids containing the spiked wipes were stored in a cold room (40E F) as a secondary means of
retarding mold growth until shipment.

The paint wasriffled out into 1.0 gram diquots using aspinning riffler. A 20 gram portion was
introduced into the hopper of the riffler, and the paint was dowly vibrated down a chute leading from
the hopper to 20 trays dowly turning under the end of the chute. After dl of the 20 gram portion was
Flit into 20 samples, the trays were removed and the paint samples transferred to plastic scintillation
vids. The process was repeated 9 times to obtain 180 samples.

3.3  FINAL VERIFICATION

After the vids werefilled with the appropriate dust or paint samples, they were returned to their
pogitions in divided boxes holding 10 rows of 10 vids each. Samples were sdlected for find
verification across the entire set of samples at arate of 5% of the tota number of samples. One dust or
paint sample was sdlected at random from each batch of 20 samples, for atota of 9 samplesfrom each
st of 180 dusts and paint. Thefina verification vaues are presented in Table 2. Vaues within 20% of
the target values were achieved.

Homogeneity of the samplesisindicated by the reaive sandard deviations (RSD). The RSDs
based upon andysis of 9 samples met the god of a RSD less than 10%.

Table 2
Final Verification
Sample Final Verification | Relative Standard
(n=9) Deviation (RSD)
Low-level Dust 101 + 5.29 Fg/ wipe 5.24
Mid-level Dust 215 + 10.4 Fg/wipe 4.86
Paint 0.658 + 0.029 % 4.40
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SECTION 4.0
QUALITY ASSURANCE

4.1 QUALITY CONTROL OPERATIONS

Qudity control/quality assurance is an essentid component of the ELPAT program, and
was continued for the double-blind study. An earlier study to determine the blank value of the
PaceWipe™ (Lot number 1296-01) showed that 13 blanks al contained <0.001 mg lead/wipe. Three
more blank wipes which had been placed in plagtic scintillation vias for two hours and stored at 40 °F
prior to remova and transfer to the centrifuge tube, were subsequently andyzed. The blank recoveries
for these three samples were adso <0.001 mg lead/wipe.

A duplicate andysis was conducted for each of the dusts and paint. The duplicates agreed
within 5 %, as shown in Table 3. Spike solutions were prepared from a 1000-ug/ml stock solution of
Pb(NO,), obtained from PE Pure, Atomic Spectroscopy Std and added to the dust samples prior to
digestion. Oneml of a50 ug/ml Pb solution was added to the low-level dust and one ml of a 100 ug/ml
Pb solution was added to the mid-level dust prior to digestion. The paint solution concentration was
too high to effectively add a spike solution prior to digestion; therefore one ml of a50 ug/ml spike
solution was added to the diluted paint solution following digestion. The spike recoveries for the dusts
and paint were within the goal of 90-110, as shown in Table 4.

Table 3
Duplicate Analysis
Sample Vial ID Initial Repeat Percent
Difference
Low-level Dust 462/482 104 Fg/g | 102 Fg/g 19%
Mid-level Dust 471/491 210Fglg | 218 Fg/g 3.8%
Paint 465 0.676 % 0.649 % 4.4 %
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Table 4
Results of Spike Analysis

Sample Added Amount % Recovery Unspiked
Amount (Fg) | Recovered Amount (Fg)
(Fg)

Low-level 50 45.6 91.2 101
Dust

Mid-level 100 92.4 92.4 214
Dust

Pant 50 50 100.0 320

4.2 QUANTIFICATION OF DUST-WIPE SAMPLE TRANSFER

To veify the quantitative trandfer of dust-wipe samples from the scintillation vids to the dient-
supplied sample containers, seven aliquots of NIST SRM 2711 were weighed and transferred to the
PaceWipes™ as described for the dust loading. These scintillation vials were placed in the cold room
overnight, then the wipes were transferred from the scintillation vias to the centrifuge tubes used for the
andyss. The wipes were then digested, andyzed and the results compared to the historic recovery of
lead from SRM 2711, which isnominaly 85%. The recovery of these seven wipeswas 83.3 £ 1.6 %
which can be compared to the Round 22 SRM 2711 recovery of 82.6 - 86.0%.

4.3 CLEANLINESS DETERMINATION OF CLIENT-SUPPLIED CONTAINERS
Each client supplied an extra container which was tested for lead contamination by swabbing

the interior of the container with a PaceWipe™. These PaceWipes were subsequently analyzed for
lead contamination. As can be seen on Table 5, al containers contained <0.001 mg lead/container.
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Table 5

Cleanliness of Client-Supplied Containers

Client ID Container Type Lead from Container

Glass Jars <0.001 mg
A Centrifuge Tubes <0.001 mg
B Padtic Bags <0.001 mg
C Pagtic Bags <0.001 mg
D Padtic Bags <0.001 mg
E Centrifuge Tubes <0.001 mg
F Padic Bags <0.001 mg
G Centrifuge Tubes <0.001 mg
H RTI Centrifuge Tubes <0.001 mg
I Centrifuge Tubes <0.001 mg
J Padtic Bags <0.001 mg
K Padtic Bags <0.001 mg
L Centrifuge Tubes <0.001 mg

A-9



SECTION 5.0
PACKAGING AND DISTRIBUTION

5.1 SAMPLE IDENTIFICATION

RTI assgned a sample identification number (PTS Sample ID) to each sample using the
following form:
R-MM-L-NNN

where Risasdgngle-digit indicator of the testing round in which the sample was to be andyzed (R=1, 2
or 3),
MM was atwo-letter indicator of the sample matrix and lead level (DL for dust/low, DM for
dust/medium, PT for paint),
L was an unique identifier of the |aboratory to which the batch was sent by the client (L=1, 2....;
L=1f the dient will be sending samples of the given matrix/lead levd to only one laboratory),
and
NNN was athree-digit sequentid |D number that uniquely identifies each sample having
common vaues for R and MM (example : 001-999).

The PTS Sample ID was copied onto standard self stick labels which were subsequently
attached to the ingde of aZiplock™ bag. The labds were placed on the insde of the bags so that in
the event the labd fell off, it would gtill be associated with the sample bag. The double-blind dust
and/or paint was transferred to the client-supplied containers and the containers placed into the pre-
labeled plastic bags.

After assgning sample label s to the sample containers, RTI recorded the PTS Sample ID ona
copy of the Sample Tracking and Analyss Report Form (Figure 1). The sample matrix of each sample
type (dust or paint) , the weight of the sample placed into the sample container, and the date each
sample was shipped to the clients was recorded. One copy of this form was made for retention at RTI,
and the origina was sent with the samplesto the clients.

5.2 DISTRIBUTION

A total of 14 clients participated. The origina mail-out of materidsto 10 clientswas on
February 27, April 3, and June 1, 1998. Four clients joined the program late and received materidsin
April, May and June.

A copy of the Materid Safety Data Sheet (MSDS), (Appendix A) for the lead containing

materials was sent once to each client dong with the ingtruction that it was for the clients use only and
not to forward the MSDS with the double-blind samplesto their |aboratories.
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Testing Round: Page of
NLLAP Double-Blind Proficiency Testing Pilot Program
Sample Tracking and Analysis Report Form
Client Information: (1) Laboratory Information: (2)
Client: Lab: | LabiD#:
Address: Address:
City: State: Zip: City: State: | Zip:
Telephone: Fax: Telephone: Fax:
Responsible Party: Responsible Party:

Analysis Method: (17)

Paint: O ICP O GFAAS O FAAS 0O Other

Dust: O ICP

O GFAAS O FAAS 0O Other

Section A: Sample Distribution from Proficiency-Testing Service (PTS) to the Client

PTS Sample ID
3)

Sample Matrix (4)

Sample
Weight
(grams) (5)

Date Shipped
to Client
(mm/dd/yy)
(6)

Initials

(7

Date Received
by Client
(mm/dd/yy) (8)

Initials (9)

O Paint O Dust
Wipe

O Paint
Wipe

O Dust

O Paint
Wipe

O Dust

O Paint
Wipe

O Dust

O Paint
Wipe

O Dust

O Paint
Wipe

O Dust

O Paint
Wipe

O Dust

O Paint
Wipe

O Dust

O Paint
Wipe

O Dust

Section B: Client Cross-Reference and Shipment to Laboratory

PTS Sample ID (10)

Client Sample ID
(11)

Initials

(12)

Date (mm/dd/yy)
(13)

Date Shipped to
Laboratory
(mm/dd/yy) (14)

Initials (15)

Section C: Laboratory Results
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Units of Date Results
Reported Lead Concen- Received by Date
Concentration tration Client Initials Verification (mm/dd/yy)
Client Sample ID (16) (18) (19) (mm/dd/yy) (20) (21) (22) (23)

SECTION 6.0
REFERENCES

Numbers in parentheses in the column headings refer to citations in the Standard Operating Procedure for Proficiency Sample
Tracking and Data Reporting.

1 Binstock, D.A., D.L. Hardison, P.M. Grohse, and W.F. Gutknecht, “ Standard Operating
Procedures for Lead in Paint by Hotplate- or -Microwave-based Acid Digestions and Atomic
Absorption or Inductively Coupled Plasma Emission Spectrometry.” NTIS Publication N. PB
92-114172, EPA Contract No. 68-02-4550, September 1991.
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APPENDIX A

MATERIAL SAFETY DATA SHEET
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NLLAP Double-Blind Proficiency Testing Pilot Program

Script for Telephone Recruitment of Laboratory Clients

State:

Client name: Client ID #:

Telephone number:

Date of cal: Time of cal: AM PM

Caller:

Hello, thisis (state your name). | understand that (you/your organization) send environmental samples
to andytica laboratories to evauate whether a home contains lead hazards. Who can | speak with
who is responsible for overseeing the collection of dust or paint samplesin homes and the shipping of
these samplesto a laboratory?

Obtain the contact name:

Obtain the title/position of contact:

Continue once the contact is on line.

Hello, my nameis (state your name). | (work for/am a contractor to) the EPA's Office of Pollution
Prevention and Toxicsin Washington, DC. | understand that in the process of evauating whether lead
hazards are present in ahome, you collect dust or paint chip samples from the home and send them to
an andyticd laboratory to determine the amount of lead in these samples.

Question #1: Isthistrue? O No Terminate the call
O Yes Continue

Then you may be familiar with EPA's Nationa Lead Laboratory Accreditation Program, or NLLAP.
NLLAP recognizes andytica laboratories which have demonstrated and meet the minimum standards
for andysis of lead in dugt, soil, and paint chips. The EPA is currently investigating whether to
implement anew procedure within the NLLAP which would improve the way by which laboratories
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are tested on their ability to andyze and report amounts of lead in environmenta samples, and you may
be able to help usin this study.

Question #2: Would you mind if | fill you in very briefly on this new procedure?
O No Proceed O Yes Terminate the call

Currently in the NLLAP, approximately every three months, a proficiency testing service sendsa
specid batch of proficiency-test samplesto alaboratory, then the laboratory analyzes these samples
and reports back the results. The proficiency testing service knows how much lead isin each sample,
S0 they can compare what the laboratory reports with what is actudly in the sample. However, one
disadvantage to this procedure is that the laboratory knows that they are being evauated based on the
results they report for these specid samples. The evauation would be better if the laboratory did not
know when they were analyzing these proficiency-test samples.

The new procedure which EPA is congdering would have the proficiency testing service send the
proficiency-test samplesto dients of the |aboratories, rather than directly to the laboratories. The client
would place these samples within batches of their own field samples and send the batches off to the
laboratory for andyss. The proficiency-test samples would remain anonymous within the batches, and
s0 the laboratory would not know that they are testing proficiency-test samples. This approach is
caled adouble-blind gpproach and leads to a more accurate eva uation of a laboratory's routine
performance in andyzing samples that they receive from ther clients.

Here swhere you comein. We need to identify clients of NLLAP-accredited |aboratories who would
be willing to participate in a pilot study thet will evauate the feasbility of developing a double-blind
program. Each client in this study will receive no more than 18 proficiency-test samples (perhaps less)
free of charge around the end of February. They would be given explicit instructions on how to
incorporate these samplesinto three batches of their field samples, submit these batches to the
laboratory, and report the results of the proficiency-test samples back to us. These clientswould be
involved in the study for about three months, and it would take aminima amount of effort on their part

to participate.
Question #3: Does this sound like a study that you may be interested in participating in?
O Yes Proceed O No Terminate the call

In order to determine which role, if any, you may be able to play in this pilot study, | need to ask you a
few questions about the types and numbers of field samples you submit to alaboratory for andysis.

Question #4: Firgt, do you send either dust-wipe or paint chip samplesto an NLLAP-accredited
laboratory for anadysis?]  No Terminate the call
O Yes Proceed

B-2



Question #5a: Do you currently run a double-blind test of your own on an NLLAP-accredited
laboratory? [0 No Go to Question #6a
O Yes Proceed

Question #5b: In the double-blind test, do you submit blank samples to the [aboratory, or do you spike
samples with known amount of lead prior to sending the samples to the laboratory?

O  Submit blank samples Go to Question #6a

O Submit spiked samples, or don't know  Proceed

Question #5¢: Are there any NLLAP-accredited laboratories that you contract with in which you do
not run double-blind tests? O No Terminate the call

O Yes Proceed
In the remaining questions, we are interested in only NLLAP-accredited laboratories that you send

samplesto for which you do not run double-blind tests.

Dust-Wipe Samples

Question #6a: Do you send at least one batch of dust-wipe samples every month to an NLLAP-
accredited |aboratory? O No Proceed to Question 7a O Yes

Question #6b: Approximately how many dust-wipe samples
do you place in atypicd batch?

Question #6¢: Canyou tell methetype or brand of dust wipe you useinthefidd? If they don’t
know, ask if it is a hand-towelette versus a baby wipe.

Question #6d: \What type and brand of sample container do you place the dust-wipe sample in when
sending the sample to the laboratory?

Question #6e: In generd, do you use only one dust-wipe to collect a dust sample, or do you use more
than one wipe to collect asngle sample?

O Useonlyonewipepersample O  Usemultiple wipes per sample
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Paint Chip Samples

Question #7a: Do you send at least one batch of paint-chip samples every month to an NLLAP-
accredited laboratory? [0 No If Question #6a was yes, then skip Questions #7b and #7¢
Otherwise, terminate the call
O Yes

Question #7b: Approximady how many paint-chip samples
do you place in atypicda batch?

Question #7¢: What type and brand of sample container do you place the paint chip samplein when
sending the sample to the laboratory?

Question #7d. Do you prepare the paint-chip sample in any way prior to placing them in sample
containers for shipment to the laboratory, such as grinding them to a powder?

O No O Yes

L aboratory

Question #8a. What are the names and locations of NLLAP-accredited laboratories that you send
dust-wipe and/or paint chip samplesto on at least amonthly bass? Note that these should not be
laboratories that the client is currently sending double-blind samples to already.

Lab #I:

Lab #2:

Lab #3:

If the answers to Question #6a and #7a are both yes, then ask Question #8b. Otherwise, skip to
Question #8d.

Question #8b: Do you submit both dust-wipe and paint chip samples to the same |aboratory?
O No Skip to Question #8d O Yes Proceed
Question #8c: To which labs do you send dust-wipe samples, and to which do you send paint chip

samples? Respond according to responses to Questions #6a and #7a.
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Dust-wipe samples: [ Lab#1 0O Lab#2 O Lab#3
Paint-chip samples: [ Lab#1 0O Lab#2 O Lab#3

Question #8d: Do you know approximately how many samples the laboratory tests at agiven time,
like per month? Respond according to responses to Questions #6a and #7a. We want to get a
basic idea on whether the lab is large or small.

Lab #1. Dust-wipe Paint-chip
Lab #2: Dust-wipe Paint-chip
Lab #3: Dust-wipe Paint-chip

Question #8e: Do you know the andytica method used by the laboratory to analyze the samples?

Respond according to responses to Questions #6a and #7a.

Lab #1: Dust-wipe Paint-chip
Lab #2: Dust-wipe Paint-chip
Lab #3: Dust-wipe Paint-chip

Question #8f: Do you know the andyticd method's detection limit for lead? Respond according to
responses to Questions #6a and #7a.

Lab #1. Dust-wipe Paint-chip
Lab #2: Dust-wipe Paint-chip
Lab #3: Dust-wipe Paint-chip

Those who participate in the pilot study will be required to submit as many as 30 empty, unused sample
containersto the proficiency testing service in which they will place the proficiency-test samples.

Question #9: Would you agree to do thisif you were involved in this sudy?

O Yes O No
Thank you very much for your time and for your interest in this pilot sudy. We will get back to you by
the end of the month on whether or not you will be selected to participate in this study. Could | get
your address?

Street Address:
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City: State: Zip Code:
Verify name of contact.
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APPENDIX C



January 26, 1998

(Name of Contact)
(Name of Business)
(Address)

(City, ST ZIP)

Dear (Name):

Thank you for expressing an interest in participating in a double-blind proficiency-testing pilot program
being conducted by the U.S. Environmental Protection Agency. We are happy to inform you that
you have been selected to participate in this program!

Aswe discussed with you on the telephone, the primary objective of this pilot isto evaluate the
feagbility of implementing a double-blind program as a supplement to the current single-blind |aboratory
proficiency-testing program within the Nationa Lead Laboratory Accreditation Program (NLLAP). In
adouble-blind program, the proficiency-testing service would supply proficiency-test samplesto the
clients of laboratories, rather than directly to laboratories as a sngle-blind program does.  The clients
would then incorporate these samples within batches of field samples, submit the batches to the
laboratories, and report the andytica results of the proficiency-test samples back to the proficiency-
testing service. Therefore, unlike a angle-blind program, a double-blind program does not alow the
laboratories to know when they are andyzing proficiency-test samples, thereby alowing their routine
performance to be more accurately measured.

The attachment to this letter provides ingtructions for you to follow as a participant in this pilot program.
Through the course of the program, we will be providing you with a total of (specify: #) dust-wipe
samples and (specify: #) paint chip samples for you to submit to (specify: name of laboratory
here) for analysis. We will provide you with these samples over three testing rounds. in March,
April, and June, 1998. Within each testing round, we will ask you to incorporate the samples you
receive into the next available batch of field samplesthat you will submit to (specify: this laboratory,
these laboratories) for anayss.

In order to ensure that the laboratory cannot discern the proficiency-test samples from the field
samples, we need to place the proficiency-test samplesin the same containers that you will use for the
fidld samples. Therefore, please submit (specify: #) empty, unused sample containers by
February 13, 1998, to Ms. Laura Hodson at the address specified on the attachment, so that we can
place our samplesin the same containers you will be using.

During the pilot program, please regard al aspects of the program as confidential and program-
sensitive. You will be ableto find out the results of the andyss of these proficiency-test samples at
the end of the pilot program, upon release of the program’sfina report.
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(Name of contact) 2 January 26, 1998

Wewill be contacting you by telephone in the next week to review the indructionsin this letter and on
the attached sheet and to verify your participation in the program. We look forward to talking with you
again and answering any questions that you may have. Meanwhile, please call Bob Lordo of Battdle at
(614) 424-4516 if you have any questions on your acceptance in the program. Thank you again for

your participation!

Sincerdy,

John Scalera
Office of Pollution Prevention and Toxics
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NLLAP Double-Blind Proficiency-Testing Pilot Program

Information and Instructions to Participating Laboratory Clients
REVISED

Thank you for agreeing to participate in this double-blind proficiency-testing pilot program! The
information that we can gather in this program will be very useful in developing a double-blind program
within the NLLAP. Such aprogram will diminate the need for laboratory clientsto perform their own
double-blind procedures, which will greetly benefit dl lead ingpectors and risk assessors who submit
environmental samplesto laboratories for lead anayss.

During the pilot program, you will interact with the program’ s proficiency-testing service who will
manage the shipping of proficiency-test samples and the collecting of analysis results on these samples.
Your primary contact at the proficiency-testing service on any questions you may have, issues that
arise, and quality assurance issuesto report, is:

Fred Grunder, CIH

Manager, Laboratory Accreditation Programs
American Industrid Hygiene Asociation (AIHA)
2700 Prosperity Avenue, Suite 250

Fairfax, VA 22031

phone: 703/849-8388

fax: 703/207-3561

e-mall: fgrunder@aiha.org

If you are unable to reach the primary contact, you may contact Mr. Carl Bell a AIHA (at the same
address and telephone numbers as above), or the NLLAP staff a the U.S. Environmenta Protection
Agency at 202/260-6709.

The proficiency-testing service will provide you with proficiency-test samplesin each of three testing
rounds: in March, April, and June, 1998. This attachment provides you with information such as
how to place the proficiency-test samples for a given testing round within your next available batch of
field samples, how to properly track these samples while in your possession, and how to report the
results of these samples to the proficiency-testing service.

Although we are unable to reimburse you for shipping/postage costs and for costs to supply the
proficiency-test service with sample containers, we will be happy to reimburse you for the cost of
laboratory andlysis of the proficiency-test samples we supply to you in this program. To receive
reimbursement of the andlysis codts, please provide a copy of the |aboratory’ sinvoice, showing ether
1) the cost per sample, or 2) the number of samples analyzed and the total anadlysis cog, to:

Robert Lordo, Ph.D.
Batdle



505 King Avenue
Columbus, OH 43201

Y ou can aso fax thisinformation to Dr. Lordo at 614/424-4516.

In order to preserve the double-blind nature of this pilot program, while ensuring proper sample
tracking and data reporting, we have identified seven primary tasks for you to follow in the program.
Each task will require only aminima effort on your part. Y ou need perform Task 1 only once; Tasks 2
through 6 will be accomplished three times, once in each testing round.

Task 1:

Task 2;

Task 3:

Please provide clean, unused sample containers in which the proficiency-testing service
will place your proficiency-test samples. The number of containersto submit is specified in
the letter accompanying these indructions. Please submit these containers via priority mall
or firg-classmail by February 13, 1998, to the following address:

LauraHodson, CIH

Center for Environmentad Measurements and Qudity Assurance
Research Triangle Inditute

Research Triangle Park, NC 27709

Within your shipment of the sample containers, please notify us on the proper address
that we should use in submitting the packages of proficiency-test samples to you.

Each shipment of proficiency-test samples that you will receive will be accompanied by the
attached Sample Tracking and Analysis Report Form, with one copy included for every
laboratory to whom you will be shipping the samples for andysis. Thisformisused to
properly track the proficiency-test samples through the program and to report the andytical
results of these samples.

C. When you receive the proficiency-test samples, please store them in alocked area
with limited access (eg., cabingt, doset) until you place them within your next
available batch of fiedld samples.

D. Do not open or otherwise tamper with the sample containers or their contents.

E Please store the accompanying Sample Tracking and Analysis Report Formsina
locked area when not in use.

For the Sample Tracking and Analysis Report Forms that you receive,
A. Please review the information which the proficiency-testing service provides
in the block titled “Client Information (1)” and make any necessary changes.

(Note that the proficiency-testing service will dso provide sample information in
columns (3) through (7) on the form.)
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Task 4:

Task 5:

In the upper right of the form, within the block labeled “Laboratory Information
(2)”, please supply information on the specified laboratory that will receive the
proficiency-test samplesfor andysis.

Please specify the date you received the proficiency-test samples inthe
column of the form labeled “Date Recaived by Client (8)” and place your initials
(indicating thet this date was recorded correctly) in the column labeled “Initids (9)”.

Upon your receipt of proficiency-test samples in agiven testing round, please use the
Sample Tracking and Analysis Report Forms to identify which ssamplesareto go to
which laboratories for analysis (if you are to submit samples to multiple laboratories). Then,
place alaboratory’ s proficiency-test samples randomly within your next avallable batch of
field samplesthat are eermarked for andysis at that laboratory. To ensure that the
proficiency-test samples remain properly identified through the program, please perform the
folowing while treating the proficiency-test samples no differently from the field
samples:

A.
B.

Please assign identifications (IDs) to all samples in the batch.

For each proficiency-test sample, please record the PTS Sample ID (i.e, the D
specified on the labe when you receive the samples) in the column [abeled “PTS
Sample D (10)” within Section B of the Sample Tracking and Analysis Report
Form, and the ID which you assign to the sample in the column |abeed “Client
Sample ID (11).” When recording these two IDs, please ensure that the two IDs
on agiven row of the table are for the same sample.

For each proficiency-test sample, please remove the sample container from the
outer plastic bag, noting the PTS Sample ID that is on this outer bag, then
place a label on the sample container containing the ID you assign to the
sample.

Once you have verified that each proficiency-test sampleis properly identified in the
batch and on the Sample Tracking and Analysis Report Form, please initial and
date the columnslabded “Initids (12)” and “Date (13)".

Please perform the following when shipping a batch of fidd and proficiency-test samplesto
the laboratory for andyss:

A.

Please include any forms you would routinely send with the batch, such as
your chain-of-custody form. (Do not send the Sample Tracking and Analysis
Report Form with the samples!) If your form includes such information as
sample area, location, and subgtrate for each sample, please specify thisinformation
for the proficiency-test samples (even if you have to make up the information) so
that the laboratory believes that these are actua field samples. For example, you
may want to specify that a dust-wipe proficiency-test sample was “collected” from
aone square-foot area on the living room floor. If you are receiving paint-chip
proficiency-test samples, please refer to these samples as “paint chips from brick-
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Task 6:

Task 7:

or concrete-surfaces” or “dust contaminated with paint” due to ther smdll
particle Szes.

Please specify the date shipped to the laboratory in the column labded “Date
Shipped to Laboratory (14)” on the Sample Tracking and Analysis Report Form
and place your initials in the column labeled “Initids (15)” on the form.

On the day that you ship the samples, please fax a copy of the Sample Tracking
and Analysis Report Form (completed through Section B) to Fred Grunder
of ATHA (fax number: 703/207-3561).

A successful pilot program will provide important information on double-blind
laboratory accreditation, which will ultimately benefit you and others who employ
laboratories for accurate analyss of lead in environmental samples. Therefore,
please do not discuss the proficiency-test samples with the laboratory in any
way that would indicate that they are not routine samples, and do not
divulge to the laboratory your participation in the pilot program.

Once the laboratory has provided you the anaytica results, please perform the following
for each proficiency-test sample in the batch:

A.

Please record the sample ID that you assigned to each proficiency-test
sample in the column labeled “ Client Sample ID (16)” in Section C of the Sample
Tracking and Analysis Report Form, then record the date you received the
results, along with your initials, in the columns labeed “ Date Results Received
by Client (20)” and “Initids (21)" on the form.

Please specify the analysis method used by the laboratory in the box labeled
“Anayss Method (17)” on the Sample Tracking and Analysis Report Form
(ICP=inductively coupled plasma-atomic emisson spectroscopy, GFAAS=
graphite furnace atomic absorption spectroscopy, FAA S=flame atomic absorption
spectroscopy).

Please specify the lead concentration reported by the laboratory for the
proficiency-test sample, as well as the units of measurement, in the columns
labeled “Reported Lead Concentration (18)” and “Units of Concentration (19)” in
Section C of the Sample Tracking and Analysis Report Form.

Please review al entries on the form for any transcription errors, then initial and
date the column of the Sample Tracking and Analysis Report Form labeled
“Veification (22)” and “Date (23)".

Please send a copy of the final completed form to Fred Grunder of ATHA via
fax and mail within three working days after receipt of analysis results from
the laboratory (fax number: 703/207-3561; mailing address given on the first page
of this attachment).

Throughout the pilot program, please fed freeto report any quality assurance issues
(e.g., compromised proficiency-test samples, errorsin tracking or reporting) to Fred
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Grunder or Carl Bell of ATHA (phone number: 703/849-8888; fax number: 703/207-
3561; mailing address given on the first page of this attachment).

The Sample Tracking and Analysis Report Form is atached for your reference.
Thank you again for your participation!
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Testing Round: Page of
NLLAP Double-Blind Proficiency Testing Pilot Program
Sample Tracking and Analysis Report Form
Client Information: (1) Laboratory Information: (2)
Client: Lab: | LabiD#:
Address: Address:
City: State: Zip: City: State: | Zip:
Telephone: Fax: Telephone: Fax:
Responsible Party: Responsible Party:

Analysis Method: (17)

Paint: O ICP O GFAAS O FAAS 0O Other

Dust: O ICP

O GFAAS O FAAS 0O Other

Section A: Sample Distribution from Proficiency-Testing Service (PTS) to the Client

PTS Sample ID
3)

Sample Matrix (4)

Sample
Weight
(grams) (5)

Date Shipped
to Client
(mm/dd/yy)
(6)

Initials

(7

Date Received
by Client
(mm/dd/yy) (8)

Initials (9)

O Paint O Dust
Wipe

O Paint
Wipe

O Dust

O Paint
Wipe

O Dust

O Paint
Wipe

O Dust

O Paint
Wipe

O Dust

O Paint
Wipe

O Dust

O Paint
Wipe

O Dust

O Paint
Wipe

O Dust

O Paint
Wipe

O Dust

Section B: Client Cross-Reference and Shipment to Laboratory

PTS Sample ID (10)

Client Sample ID
(11)

Initials

(12)

Date (mm/dd/yy)
(13)

Date Shipped to
Laboratory
(mm/dd/yy) (14)

Initials (15)

Section C: Laboratory Results




Client Sample ID (16)

Reported Lead
Concentration
(18)

Units of
Concen-

tration
(19)

Date Results
Received by
Client
(mm/dd/yy) (20)

Initials
(1)

Verification
(22)

Date
(mm/dd/yy)
(23)

Numbers in parentheses in the column headings refer to citations in the Standard Operating Procedure for Proficiency Sample

Tracking and Data Reporting.




