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SECTION A
PROJECT MANAGEMENT

Al VERIFICATION TEST ORGANIZATION

The verification test will be conducted under the auspices of the U.S. Environmental
Protection Agency (EPA) through the Environmental Technology Verification (ETV) Program.
It will be performed by Battelle, which is serving as the verification organization under the
Environmental and Sustainable Technology Evaluations (ESTE) arm of ETV.

The day to day operations of this verification test will be coordinated and supervised by
Battelle, with the participation of the vendors who will be having the performance of their
technologies for detecting lead in paint verified. Testing will be conducted at Battelle in
Columbus, Ohio. Each vendor will provide Battelle with their respective technology and will
train the Battelle staff in their technology use. Battelle technical staff as well as non-technical
operators will operate the technologies during verification testing.

The organization chart in Figure 1 identifies the responsibilities of the organizations and
individuals associated with the verification test. Roles and responsibilities are defined further
below. Quality Assurance (QA) oversight will be provided by the Battelle Quality Manager and
also by the EPA Quality Manager, at her discretion.
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Figure 1. Organization Chart for the Verification Test
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Al.1 Battelle

Dr. Stephanie Buehler is Battelle's Verification Test Coordinator for this test. In this role,
Dr. Buehler will have overall responsibility for ensuring that the technical, schedule, and cost
goals established for the verification test are met. Specifically, Dr. Buehler will:

e Prepare the draft test/QA plan, verification reports, and verification statements.

e Establish a budget for the verification test and manage staff to ensure the budget is

not exceeded.

e Revise the draft test/QA plan, verification reports, and verification statements in
response to reviewers’ comments.

e Assemble a team of qualified technical staff to conduct the verification test.

e Direct the team in performing the verification test in accordance with this test/QA
plan.

e Hold a kick-off meeting approximately one week prior to the start of the verification
test to review the critical logistical, technical, and administrative aspects of the
verification test. Responsibility for each aspect of the verification test will be
confirmed.

e Serve as the primary point of contact for vendor representatives.

e Ensure that confidentiality of sensitive vendor information is maintained.

e Assist vendors as needed during verification testing.

e Become familiar with the operation and maintenance of the technologies through
instruction by the vendors, if needed.

e Review and approve internal QA reviews and assessment reports.

e Review independent QA document reviews and assessment reports by EPA quality
manager.

e Respond to any issues raised in assessment reports, audits, or from test staff
observations, and institute corrective action as necessary.

e (Coordinate distribution of the final test/QA plan, verification reports, and verification

statements.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o
<
<
o
Ll
2
=

Technical staff from Battelle will support Dr. Buehler in planning and conducting the

verification test. The responsibilities of the technical staff will be to:
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Assist in planning for the test, and making arrangements for the receipt of and
training on the technologies.

Attend the verification test kick-off meeting.

Assist vendor staff as needed during technology receipt and training.

Conduct verification testing using the vendor’s technology and per the final test/QA
plan.

Conduct reference testing.

Perform statistical calculations specified in this test/QA plan on the technology data
as needed.

Provide results of statistical calculations and associated discussion for the verification
reports as needed.

Support Dr. Buehler in responding to any issues raised in assessment reports and

audits related to statistics and data reduction as needed.

Mr. Zachary Willenberg is Battelle’s Quality Manager. Mr. Willenberg will:

Review and approve the draft and final test/QA plan.

Attend the verification test kick-off meeting.

Conduct a technical systems audit at least once during the verification test, or
designate other QA staff to conduct the audit.

Audit at least 10% of the verification data or designate other QA staff to conduct the
data audit.

Prepare and distribute an assessment report for each audit.

Verify implementation of any necessary corrective action.

Request that Battelle’s Verification Test Coordinator issue a stop work order if audits
indicate that data quality is being compromised.

Provide a summary of the QA/QC activities and results for the verification reports.
Review and approve the draft and final verification reports and verification

statements.

Technology Vendors

The responsibilities of the technology vendors are as follows:
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Review and provide comments on the draft test/QA plan.

Accept (by signature of a company representative) the final test/QA plan prior to test
initiation.

Provide adequate units of their technology for evaluation during the verification test.
Provide all other equipment/supplies/reagents/consumables needed to operate their
technology for the duration of the verification test.

Supply training on the use of the technology, and provide written consent and
instructions for test staff to carry out verification testing, including written
instructions for routine operation of their technology.

Provide maintenance and repair support for their technology, on-site if necessary,
throughout the duration of the verification test.

Review and provide comments on the draft verification report and statement for their

respective technology.

Al3 EPA

EPA’s responsibilities are based on the requirements stated in the “Environmental

Technology Verification Program Quality Management Plan” (EPA QMP)." The roles of specific
EPA staff are as follows:

Ms. Michelle Henderson is EPA’s Quality Manager for the verification test.

Ms. Henderson will:

Review the draft test/QA plan.

Approve the final test/QA plan.

Perform at her option one external technical systems audit during the verification test.
Notify the EPA ESTE Project Officer of the need for a stop work order if the external
audit indicates that data quality is being compromised.

Prepare and distribute an assessment report summarizing results of the external audit.
Review draft verification reports and verification statements.

Approve final verification reports and statements.

Mr. Julius Enriquez is EPA’s ESTE Project Officer. Mr. Enriquez will:

Review the draft test/QA plan.
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e Approve the final test/QA plan.

e Review independent QA document reviews and assessment reports by EPA quality
manager.

e Review Battelle QA reviews and assessment reports and initiate corrective actions.

e Review the draft verification reports and verification statements.

e Oversee the EPA review process for the test/QA plan, verification reports, and
verification statements.

e Approve final verification reports and statements.

e Coordinate the submission of verification reports and verification statements for

signature by laboratory director and posting on the ETV website.

Al.4 Subcontract Laboratory

Any laboratory providing reference measurements will follow the requirements of the
reference methods as well as the QC requirements as stated in this test/QA plan. A subcontract
laboratory will provide reference measurements for the paint chip samples from each PEM. The
responsibilities of this laboratory will include:

e Proper receipt and handling of sample material.

e Accurate measurement of the target analyte(s) or target parameter(s).

e Submission of data and any supporting documents to Battelle.

e Participation in audit by Battelle Quality Manager and/or EPA’s Quality Manager, if

requested.

e Submission of QC limits/criteria used by the laboratory for inclusion in this

document.

A2 BACKGROUND

The ETV Program conducts third-party performance testing of commercially available
technologies. The purpose of ETV is to provide objective and quality assured performance data

on environmental technologies, so that users, developers, regulators, and consultants can make
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informed decisions about purchasing and applying these technologies. Stakeholder committees

of buyers and users of such technologies provide input on technology verifications.
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Lead-based paints were commonly used in houses in both interior and exterior
applications prior to 1978, when the US government banned the use of lead-based paint in
residential applications. The term lead-based paint means paint or other surface coatings that
contain lead at contents that equal or exceed a level of 1.0 milligrams per centimeter squared
(mg/cm?) or 0.5 percent by weight. This paint still exists in many of these houses across the
country. The accurate and efficient identification of lead-based paint in housing is important to
the Federal government as well as private individuals living in residences containing such paints.
Renovation, Repair, and Painting (RRP) activities may disturb painted surfaces and produce a
lead exposure hazard. Such disturbances can be especially harmful to children and pregnant
women as lead exposure can cause neurological and developmental problems in both children
and fetuses. In fact, because of the large amount of pre-1978 housing stock, a report by the
President’s Task Force on Environmental Health Risks and Safety Risks to Children found that

approximately 24 million US dwellings were at risk for lead-based paint hazards®.

A3 VERIFICATION TEST DESCRIPTION AND SCHEDULE
A3.1 Summary of Technology Category

There are lead-based paint test kits available to help home owners and contractors
identify lead-based paint hazards before any RRP activities take place so that proper health and
safety measures can be enacted. However, many of these test kits have been found to have high
rates of false positives’. The Renovation, Repair, and Painting rule* calls for an EPA evaluation
and recognition program for test kits that are candidates to meet the goal of a 5% false negative
rate and 10% false positive rate. As stated in the Preamble to the rule, the test kit performance
must be validated by a laboratory independent of the kit manufacturer, using ASTM
International’s E1828, Standard Practice for Evaluating the Performance Characteristics of
Qualitative Chemical Spot Test Kits for Lead in Paint’ or an equivalent validation method. EPA
will then only recognize those kits that have been verified through this process. ETV will
coordinate the testing and supply the data that will be used in the recognition process. This plan

incorporates ASTM Method E1828 guidelines’.
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A3.2 Verification Test Schedule

Table 1 shows the planned schedule of testing and data analysis/reporting activities to be
conducted in this verification test. The planned dates for conducting verification tests of lead
paint test kits are December 2009 - April 2010 at Battelle’s laboratories in Columbus, Ohio. A
final verification test schedule with specific test dates will be provided to participating vendors
once those details are known. It will be necessary for participating vendors to provide their
technologies to Battelle by the specified date so testing staff may become familiar with operating
the kits before testing begins. Vendor staff will provide training in operating the technologies
either in person or by teleconference. The period of operation for verification testing will be
approximately four to six weeks. The test procedures are described in Section B of this test/QA
plan.

Subsequent to the verification test, a separate verification report will be drafted for each
participating technology. These reports will be reviewed by the respective vendor and by peer
reviewers, and submitted to EPA for final signature and subsequent publication. Technologies
and associated equipment (but not consumables) will be returned to the vendors at the

completion of report writing, unless other arrangements have been made with Battelle.

Table 1. Planned Verification Test Schedule

Dates Testing Activities Data Analysis and Reporting
December 2009 | Training of verification testing staff on
technology use
December 2009 | Conduct verification testing Review and compile test data and records as they
— April 2010 become available.
Review and summarize verification testing staff
observations.
February - May Prepare report templates and complete common
2010 sections of reports.
Evaluate and analyze data generated during testing
May — July 2010 Complete draft reports and submit for vendor, EPA,
and peer reviews.
July - Revise draft reports and submit final reports for
September 2010 EPA approval.

A3.3 Test Site
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Testing will be conducted in Battelle laboratories in Columbus, Ohio. There will be no

field testing, i.e., testing at an offsite location outside of the laboratory, such as a house,
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conducted during this technology verification. EPA is considering the possibility of a future

verification test involving real-world field environments.

A3.4 Health and Safety

Battelle will conduct all verification testing and reference lead paint spot test kit
measurements following the safety and health protocols in place for the laboratory and facilities.
This includes maintaining a safe work environment and a current awareness of handling
potentially toxic chemicals. Exposure to potentially toxic chemicals will be minimized, personal
protective equipment will be worn, and safe laboratory practices will be followed, as necessary.
Health and Safety will be reviewed with Battelle’s Safety Officer once the specific technologies

to participate in the test are known.

A4 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

In performing the verification test, Battelle will follow the technical and QA procedures
specified in this test/QA plan and will comply with the data quality requirements in the EPA-
approved QMP® for the Advanced Monitoring Systems (AMS) Center, except where differences
are noted for ESTE per the EPA ETV Program QMP.' The objective of this verification test is to
evaluate the performance of test kits for the detection of lead in paint. This evaluation will assess
the capabilities of the lead paint spot test kits against laboratory prepared performance evaluation
material (PEM) samples, and will include a comparison between the lead paint test kit results and
those of a standard technique as described in Section B4. Additionally, this verification test will
rely upon verification testing staff observations to assess other performance characteristics of the
lead paint test kits. Only qualitative results (e.g., detect/non-detect of lead at specified levels)
will be considered for each technology. Below is a discussion of the quality objectives and the

criteria for measurement data that have been established to assure that the test objectives are met.

A4.1 Quality Objectives

Data quality objectives indicate the minimum data quality required to meet the lead paint
spot test kits verification objectives. Data quality objectives for this verification test include

those related to the reference method performance and those related to the test kit performance.
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Data quality objectives for the reference method (see Section B4) are presented in terms of data
quality indicator (DQI) criteria for the critical measurements associated with the reference
method and are listed in Table 2 and discussed in Section A4.2. The quality of the reference
measurements will be monitored using QC samples and procedures, as described in the testing
laboratory’s procedures or the method. These requirements are further discussed in Section B.
Method blanks, positive control samples, and negative control samples are expected to be
included as QC samples for each technology. Method blank samples will include performance
evaluation materials (PEMs) with 0.0 mg/cm? lead paint as well as each PEM substrate (wood,
metal, drywall, and plaster) with no paint. Positive and negative control samples, if provided
with a test kit, will be analyzed according to the kit’s instructions.

The EPA Quality Manager will perform a technical systems audit (TSA) of the
subcontract laboratory conducting reference analyses. The Battelle Quality Manager or his
designee will perform a TSA of the actual evaluation of the test kits at least once during this
verification test and will audit at least 10% of the verification data acquired, including the data
packages received from the subcontract reference laboratory. The EPA Quality Manager also

may conduct an independent TSA of the verification test, at her discretion.

A4.2 Criteria for Measurement Data

Reference measurements will be conducted by an NLLAP-accredited laboratory using
inductively coupled plasma-atomic emission spectrometry (ICP-AES) on paint chip samples
from each PEM used in the verification test. Table 2 presents the minimum DQIs and criteria for
the reference method critical measurements. These DQIs and criteria are based on NLLAP
guidelines and are consist with the selected NLLAP-accredited laboratory’s criteria and
procedures. The method detection limit for the reference analyses will be determined based on
the criteria provided by the subcontract laboratory selected to perform the reference analyses.
The reference method measurement quality will be assured by adherence to these DQI criteria.
For batches of less than 20 samples, at least one sample will be analyzed for each applicable
DQI. Recommendations for appropriate positive and negative controls and their critical

measurements for the lead paint spot test kits will be provided by each vendor, as appropriate.
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Documentation of training related to technology testing, data analysis, and reporting is

maintained for all Battelle technical staff in training files at their respective Battelle location. The

Battelle Quality Manager may verify the presence of appropriate training records prior to the

start of testing. The technology vendor will be required to train Battelle technical staff in the

operation of his/her technology prior to the start of testing. Battelle will document this training

with a consent form, signed by the vendor, which states which specific Battelle staff have been

trained and determined by the vendor to be competent in operation of the vendor’s technology.

Table 2. DQIs and Criteria for Critical Measurements for Reference Method

Method of Minimum
DQI cHhoc o Frequency Acceptance Corrective Action
Assessment o
Criteria
Precision Replicate (duplicate) One per 20 Within £25% relative | Flag data; reanalyze QC
analyses of test sample |samples or batch | percent difference samples; if these QC
extract (min. 5% (RPD) samples are out of range,
frequency) then repeat entire analysis
including recalibration
and all QC samples
Bias and Accuracy of | Instrument Verified daily or | Per most stringent Recalibrate instrument

Instrument

calibration/performance
verification using

prior to analyzing
samples

instrument,

laboratory, or method

matrix-matched guidelines
reference standard
materials of the same
matrix as the samples
Bias and Accuracy of |Independent Once per day Within £10% of Recalibrate instrument

Sample
Measurements

Calibration Verification
(ICV) — lead standard
at concentration in the
range of lead levels
tested

after calibration

known value

Initial Calibration
Blank (ICB) - contains
no lead and is used for
initial calibration and
zeroing instrument
response. The ICB
must be matrix
matched to acid content
present in sample

digestates.

Once per run at
the beginning of
the run

Absolute value not

more than 20% of the
regulatory limit or the

level of concern

Prepare new calibration
curves
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Method of Minimum
DQI Frequency Acceptance Corrective Action
Assessment et
Criteria
Continuing Calibration |At the beginning | Within £20% of Establish new calibration
Verification (CCV) — |and end of a known value curve and reanalyze

independent reference
standards or the same
standards used to
prepare the instrument
calibration curve

sample run, as
well as every 12
hours, or
according to
instrument
manufacturer’s
recommendations,
or according to
instrument
Performance
Characteristic
Sheet, or at a
predetermined
SOP frequency
(once every 10
samples),
whichever is
more frequent

samples; sample analysis
shall not continue or be
restarted until a new
calibration curve is
established and verified

Interference Check
Sample (ICS) - A
standard solution (or
set of solutions) used to
verify accurate analyte
response in the
presence of possible
interferences from
other analytes present
in samples. The ICS
must be matrix
matched to the reagent
content present in
sample digestates.

At the beginning
and end of each
run or twice every
12 hours

Within 20% of known

value

Apply correction factors
to sample results as
appropriate

Continuing Calibration |After each ICS Absolute value not Flag data; attempt to
Blank (CCB) - A and CCV more than 20% of the |determine source of
standard solution which regulatory limit or contamination; reanalyze
has no lead and is used level of concern QC samples; if these QC
to verify blank samples are out of range,
response and freedom then repeat entire analysis
from carryover including recalibration
and all QC samples
Laboratory Control 1 per 10-20 Within £20% of Flag data; reanalyze QC

Sample (LCS) — same
matrix as test samples
with lead concentration
near the level of
concern or regulatory
level; wherever
possible shall not
require extensive
pretreatment dilution or
concentration prior to

samples or batch
(minimum 5%)

known value

samples; if these QC
samples are out of range,
then repeat entire analysis
including recalibration
and all QC samples
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Method of Minimum
DQI Frequency Acceptance Corrective Action
Assessment o
Criteria

analysis; shall be either
NIST Standard
Reference Materials or
commercially available
certified reference
materials
Matrix Spike Sample — |1 per 20 samples | Within £25% of Flag data; reanalyze QC
prepared using split or batch calculated value samples; if these QC
sample (before any (minimum 5%) samples are out of range,
digestion when then repeat entire analysis
possible); lead level including recalibration
spiked shall be enough and all QC samples

to result in final lead
concentration of the
prepared sample of 5x
the sample’s observed
lead concentration, or
5x the method
detection limit,
whichever is greater

Duplicate Samples — of |1 per 20 samples | Within £25% of RPD |Flag data; reanalyze QC
test sample extract only |or batch samples; if these QC
(minimum 5%) samples are out of range,
then repeat entire analysis
including recalibration

and all QC samples
Method Blank — 1 per 20 samples | Absolute value not Flag data; attempt to
mixture of all reagents | or batch more than 20% of the |determine source of
used for digestion but | (minimum 5%) |regulatory limit or contamination; reanalyze
without the matrix; is level of concern QC samples; if these QC
carried through all samples are out of range,
steps of the analysis then repeat entire analysis
starting with digestion including recalibration

and all QC samples

A6 DOCUMENTATION AND RECORDS

The records for this verification test include the test/QA plan, the protocols, laboratory
record books (LRB), data collection forms, electronic files (both raw data and spreadsheets), and
the final verification report and statement. All of these records will be maintained in the
Verification Test Coordinator’s office or at the testing locations during the test and will be
transferred to permanent storage at Battelle’s Records Management Office at the conclusion of

the verification test. All Battelle LRBs are stored indefinitely, either by the Verification Test
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Coordinator or Battelle’s Records Management Office. The EPA ESTE project officer or
appropriate EPA ETV management will be notified before disposal of any files. The results from




Verification of Qualitative Spot Test Kits for Lead in Paint
Test/QA Plan

Page 20 of 67

Version DRAFT

Date: 3/30/2010

the reference measurements made by the subcontractor laboratory will be submitted to Battelle
after making the measurement and obtaining the results of the analyses. Table 3 provides further

details the data recording practices and responsibilities. QA documents generated over the course

of this verification test include audit and assessment reports and will be maintained by the

Battelle Quality Manager. Copies of audit and assessment reports will be downloaded into the

ETV web database so that EPA may access it if needed.

All written records must be in ink. Any corrections to notebook entries, or changes in

recorded data, must be made with a single line through the original entry. The correction is then

to be entered, initialed, and dated by the person making the correction. In all cases, strict

confidentiality of the raw data from each vendor’s technology, and separation of data from

h different technologies, will be maintained throughout the verification test. Separate files
z (including manual records, printouts, and/or electronic data files) will be kept for each
E instrument.
: Table 3. Summary of Data Recording Process
U Data to Be Where Recorded How Often By Whom Disposition of
o Recorded Recorded Data
Dates, time, and LRBs or data Start/End of test Battelle Used to organize and
n details of test events | recording forms procedure, and at check test results;
each change of test manually
m parameter incorporated
in data spreadsheets
> as necessary
— Sample (PEMs) used [ LRBs or data When each PEM is | Battelle Incorporated into
(IDs, dates, etc.) recording forms used, throughout test verification report as
: duration necessary
Test kit procedures | Data sheets and LRB | Throughout test Battelle Manually
u and sample results duration incorporated into
u data spreadsheets for
statistical analysis
q and comparisons
Reference method LRB Throughout sample | Battelle or Used to demonstrate
sample preparation preparation subcontract validity of samples
¢ laboratory submitted for
n reference
measurements
w Reference method LRB or data Throughout sampling | NLLAP-accredited | Retained as
procedures, recording forms and analysis laboratory documentation of
m calibrations, QA, etc. processes reference method
: performance



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Verification of Qualitative Spot Test Kits for Lead in Paint
Test/QA Plan

Page 21 of 67

Version DRAFT

Date: 3/30/2010

SECTION B
MEASUREMENT AND DATA ACQUISITION

B1 EXPERIMENTAL DESIGN

This verification test will specifically address verification of spot test kits for the
detection of lead in paint. This test follows procedures described in ASTM E1828°. The lead
paint test kits will be tested only in a laboratory under controlled conditions; no field testing will
take place during this verification test. This will allow comparison of the technology results to a
reference method using a specified set of performance evaluation materials (PEMs). PEMs will
be 3 inch by 3 inch squares of wood, metal, plaster, or drywall coated with paint of various
colors containing a range of lead concentrations. PEM samples will be analyzed in at least
duplicate by the test kits and also analyzed by the reference method (ICP-AES). The lead paint
test kits participating in this test will be evaluated based on qualitative results, indicating only the
presence or absence of lead in the paint at specified concentrations (see Section B1.1). Some test
kits may provide quantitative results. In the instance where quantitative measures are used in
determining the results for a particular technology, a qualitative result will be reported (i.e.,
presence or absence of the contaminant of interest) as with the other technologies, and the
quantitative measure used to determine that result will also be reported for that sample but will
not be used in any other data analyses as described in Section B1.2. The performance of the lead
paint test kits will be verified based on sensitivity, precision, false positive/negative rates, matrix
effects, and operational factors. These parameters are discussed in detail in Section B1.1 and
B1.2.

The analyses will be performed according to the vendor’s recommended procedures as
described in the user’s instructions or manual, which should be consistent with training provided
to Battelle staff. Similarly, calibration and maintenance of the technologies will be performed as
specified by the vendor. Results from the technologies being verified will be recorded manually
by the operator on appropriate data sheets or captured in an electronic data system and then
transferred manually or electronically for further data workup. Qualitative characteristics of each
technology such as ease of use will be assessed through observations made by the Test
Coordinator and operators throughout the verification test. The results from each technology will

be reported individually. No direct comparison will be made between technologies, but each
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technology will undergo similar testing so it is convenient for end users to evaluate the ETV

testing results.

B1.1 Test Procedures

Qualitative spot test kits for lead in paint will be evaluated against a range of lead
concentrations in paint on various substrates through the use of PEMs. PEMs are 3 inch by 3
inch square panels of wood (pine and poplar), metal, drywall, or plaster that will be prepared by
Battelle’. Table 4 shows the PEMs to be tested for each test kit. Each PEM will be coated with
the same thickness of either white lead or lead chromate paint. The paint will contain lead at 0.4,
0.6,1.0,1.4,2.0, and 6.0 mg/cmz. These lead concentrations were chosen based on guidelines
provided in EPA’s lead RRP rule” as well as to represent potential lead levels in homes.

After production of the 6.0 mg/cm” PEMs, reference analyses results indicated that actual
lead levels for these PEMs were outside of the anticipated 6.0 mg/cm? target level. For lead
chromate PEMs at 6.0 mg/cm?, 18 reference panels dispersed throughout the PEMs during
production’ indicated that actual concentrations ranged from 4.8 - 6.2 mg/cm? with a mean of 5.2
mg/cm” and a CoV of 9.6%. The 18 reference panels coated during the production of 6.0
mg/cm® PEMs using white lead indicated that actual concentrations ranged from 5.6 to 18.4
mg/cmz. Four white lead reference PEMs were considered to be “outliers” (18.4, 12.8, 11.3, and
11.1 mg/cm?). Excluding these panels results in an average concentration of 8.0 mg/cm” with a
CoV of 12% for this level. Though both the lead chromate and white lead PEMs are outside of
the expected 6.0 mg/cm? concentration, it was determined that these PEMs were acceptable for
use. The purpose of the 6.0 mg/cm? lead level is to evaluate the test kit’s response at a level well
above the action level of 1.0 mg/cm?®. Both the lead chromate and white lead PEMs satisfy this
need and will be used in this verification test. Some modifications will be made, however, for
the use of the white lead PEMs at this level. Because there were four reference panels with quite
high lead levels, PEMs produced within the range of these four reference panels, and thus
thought to have the same lead levels, will be distributed evenly amongst all participating test kits,
to the extent possible. When analyzing the results from this lead level, consideration will be
given to conducting analyses with all data for this lead level as well as without data from PEMs
with >10 mg/cm®.

Paint containing no lead (0.0 mg/cm?®) will also be applied to each substrate and tested.

Two different layers of paint will be applied over the leaded paint. One will be a primer
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designed for adhesion to linseed oil-based paint and the second coat will be a typical interior
modern latex paint tinted to one of three colors: white, red-orange, or grey-black. These colors
were chosen by EPA based on the potential of certain colors to interfere or not with lead paint
test kit operations. The top-coat paint manufacturers’ recommended application thickness will
be used. Two coats at the recommended thickness will be applied. Each substrate will be tested
without paint, in the same manner as all other PEMs (i.e., per the test kit instructions), to
determine if the substrate material itself is causing any effects on the performance of the test kits.
Two unpainted PEMs of each substrate will be evaluated using each test kit.

Each spot test kit for lead paint will be operated by a technical operator. This operator
will be a Battelle staff member with laboratory experience. The technical operator will be
trained by the vendor in the operation of the vendor’s test kit. The same technical operator will
operate a given test kit throughout the course of testing. Multiple technical operators may
operate different lead paint test kits. Because these test kits are anticipated to be used by
certified remodelers, renovators and painters, the test kits will also be evaluated by a non-
technical operator depending on the operational and potential safety issues surrounding each test
kit. Because this verification test will involve the evaluation of lead-based paint, any disturbance
of that paint could pose a potential health hazard. If a test kit’s operation does involve disturbing
the paint on the PEM and thus pose a health risk to the operator, then it may not be feasible to
evaluate that test kit using a non-technical operator. In such an instance, any technical operator
from Battelle would have to undergo specific health and safety training to operate the test kit and
all appropriate health and safety practices would have to be followed during testing. If a non-
technical operator is used, the non-technical operator will be a certified renovator with little to no
experience with lead. The non-technical operator will be trained in the use of the lead paint test
kit by a Battelle staff person who has experience operating test kits in general, but not by the
technical operator who was trained by the vendor. This scenario will approximate the training

: 3
renovators are expected to receive under the RRP rule”.
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Table 4. PEMs Testing Scheme for Each Test Kit.

Lead Type

Lead Level
(mg/cmz)

Substrate

PEMs Analyzed Per Test Kit by Topcoat Color

White

Red-Orange

Grey-Black

Total

Control Blank

Wood

w

3

3

Metal

Drywall

Plaster

White Lead

Wood

0.4

Metal

Drywall

Plaster

Wood

0.6

Metal

Drywall

Plaster

Wood

1.0

Metal

Drywall

Plaster

Wood

1.4

Metal

Drywall

Plaster

Wood

2.0

Metal

Drywall

Plaster

Wood

6.0

Metal

Drywall

Plaster

Lead Chromate

Wood

0.4

Metal

Drywall

Plaster

Wood

Metal

0.6

Drywall

Plaster

Wood

1.0

Metal

Drywall

Plaster

Wood

Metal

1.4

Drywall

Plaster

Wood

2.0

Metal

Drywall

Plaster

Wood

Metal

6.0

Drywall

Plaster

Painted PEMs Subtotal
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Tests will be performed in at least duplicate on each PEM by each operator, technical and
non-technical, depending on available space and test kit operation requirements. Replicates will
be tested in succession by each operator on a given PEM. PEMs will be analyzed blindly by
each operator in that the PEMs used for analysis will be marked with a non-identifying number.
Test kit operators will not be made aware of the paint type, lead level, or substrate of the PEM
being tested. PEMs will be tested in no particular order.

Paint chip samples from each PEM will be analyzed by a National Lead Laboratory
Accreditation Program (NLLAP) accredited laboratory using ICP-AES to confirm the lead level
of each PEM used for testing. The paint chip samples for reference analyses will be collected by
Battelle according to ASTM E1729%. The reference analyses will confirm the lead level of each
PEM to ensure an accurate understanding of each test kit’s performance. Lead levels determined
through the reference analysis will be used for reporting and statistical analyses.

The technologies will be evaluated for the following parameters:

B1.1.1 False Positive and False Negative Rates

A false positive response will be defined as a positive result when regulated lead-based
paint is not present. For this test, false positive rates will be assessed on panels with target lead
levels at 0.6 mg/cm? and lower. Per the guidelines set forth in EPA’s April 22, 2008 RRP rule”,
panels with an ICP-AES confirmed lead level greater than 0.8 mg/cm? will not be used in the
false positive analysis.

A false negative response will be defined as a negative response when regulated lead-
based paint is present. For this test, false negative rates will be assessed on panels with target
lead levels at 1.4 mg/cm” and higher. Per the guidelines set forth in EPA’s April 22, 2008 RRP
rule*, panels with an ICP-AES confirmed lead level less than 1.2 mg/cm? will not be used in the
false negative analysis

False positive and negative rates will be grouped by paint type (lead chromate vs. white
lead). Results will also be grouped across paint types by PEM substrate and by color. Results
will also be examined by operator type (i.e., technical vs. non-technical).

Based on stakeholder input, the EPA lead paint action level of 1.0 mg/cm? lead was
included for analysis as part of the verification test. Though evaluations of test kit performance

based on this level is not within the guidelines of the EPA RRP rule®, false positive and negative
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rates, in addition to those stated above, will also be calculated for each test kit based on 1.0
mg/cm” lead. Thus, false positive rates will be assessed on panels with lead levels at 1.0 mg/cm®
or lower and false negative rates will be assessed on panels with lead levels at 1.0 mg/cm? or
higher. For panels that measure 1.0 mg/cm?, positive results will be considered “correct” and
negative results will be considered false negative. If the lead concentration of the PEM is
actually greater than 1.0 mg/cm? (e.g., 1.1 mg/cm?), then negative results will be considered false
negatives. If the lead concentration of the PEM is actually less than 1.0 mg/cm? (e.g., 0.9

mg/cm?), then positive results will be considered false positives.

B1.1.2 Precision
Precision will be measured by the reproducibility of responses for replicate samples
within a group of PEMs. Groups of PEMs to be evaluated for precision will include lead

concentrations and substrate material at a specific lead concentration.

B1.1.3 Sensitivity
The sensitivity or lowest detectable lead level will be identified based on the detection

results across all PEM lead levels.

B1.1.4 Modeled Probability of Test Kit Response
Logistic regression models will be used to determine the probabilities of positive or
negative responses of the test kit at the 95% confidence level, as a function of lead concentration

and other covariates, such as substrate type.

B1.1.5 Matrix Effects

Covariate adjusted logistic regression models will be used to determine whether any of
the PEMs parameters (color, substrate, etc) affects the performance of the test kit. Type III
Statistics and comparison of Likelihoods from logistics regression models will be used to

determine the statistical significance of these factors.

B1.1.9 Operational Factors

Operational factors such as ease of use, operator bias, and helpfulness of manuals, will be
evaluated based on Operator and Verification Test Coordinator observations. Sustainability
metrics such as volume and type of waste generated from the use of each test kit, toxicity of the

chemicals used, and energy consumption will also be evaluated. These metrics will be discussed
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by detailing how much waste is generated and what the waste is composed of, providing
information on how the waste should be properly handled, presenting a summary of the pertinent
MSDS information, when available, and noting whether the test kit used batteries, a power
supply, or no energy source is needed. Information on how many tests each kit can perform as

well as the shelf life of the test kit and chemicals used as part of the test kit will also be reported.

B1.2 Statistical Analysis

The statistical methods and calculations used for evaluating quantitative performance
parameters are described in the following sections. ICP-AES reference analyses will confirm the
lead level of each PEM to ensure an accurate understanding of each test kit’s performance. Lead
levels determined through the reference analysis will be used for reporting and statistical

analyses.

B1.2.1 False Positive and False Negative Rates

A false positive response will be defined as a detect from the lead paint test kit when
evaluated on PEMs with target lead levels at and below 0.6 mg/cm? (i.e., 0, 0.4, and 0.6 mg/cm?
levels). Per the guidelines set forth in EPA’s April 22, 2008 RRP rule’, panels with an ICP-AES
confirmed lead level greater than 0.8 mg/cm? will not be used in the false positive analysis. A
false negative response will be defined as a non-detect from the lead paint test kit when
evaluated on PEMs with target lead levels at and above 1.4 mg/cm® (i.e., 1.4, 2.0, 6.0 mg/cm?).
Per the guidelines set forth in EPA’s April 22, 2008 RRP rule®, panels with an ICP-AES
confirmed lead level less than 1.2 mg/cm® will not be used in the false negative analysis

False positive and negative rates will be grouped by paint type (lead chromate vs. white
lead). Results will also be grouped across paint types by PEM substrate and by color. Results
will also be examined by operator type (i.e., technical vs. non-technical, where applicable).

Based on stakeholder input, the EPA lead paint action level of 1.0 mg/cm? lead was
included for analysis as part of the verification test. Though evaluations of test kit performance
based on this level is not within the guidelines of the EPA RRP rule®, false positive and negative
rates, in addition to those stated above, will also be calculated for each test kit based on 1.0
mg/cm” lead. Thus, false positive rates will be assessed on panels with lead levels at 1.0 mg/cm®

and lower and false negative rates will be assessed on panels with lead levels at 1.0 mg/cm” and

higher.
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False positive and negative rates will be evaluated as the number of positive or negative
results, respectively, out of the total number of PEM samples evaluated without or with regulated

lead-based paint, per the concentration levels stated above.

False Positive Rate = #tof positive resuls (1)

total # of PEMSs without regulated lead - based paint

False Negative Rate = #of negative results (2)

total # of PEMs with regulated lead - based paint

B1.2.2 Precision

Precision will be measured by the reproducibility of responses for replicate samples
within a group of PEMs. Groups of PEMs to be evaluated for precision will include individual
lead concentration levels (e.g., all PEMs at 0.4 mg/cm?) and substrate material at a specific lead
concentration (e.g., all metal PEMs at 1.4 mg/cm?). Responses will be considered inconsistent if
25% or more of the replicates differ from the response of the other samples in the same group of
PEMs. An overall precision for each test kit will be assessed by paint type by calculating the
overall number of consistent responses for all the sample sets of either white lead or lead
chromate-painted PEMs. The results will be reported as the percentage of consistent responses

out of all replicate sets for those paint types (see Equation 3).

.. ) # of consistent responses of replicate sets
Precision (% consistent results) = P P X

total number of replicate sets 100 )
B1.2.3 Sensitivity
The sensitivity or lowest detectable lead level for each test kit will be identified based on
the detection results across all PEM lead levels. The lowest PEM lead level with consistent
positive or “detect” responses will be considered the lowest detectable level. The identified

lowest detectable lead level will be reported and discussed.

B1.2.4 Modeled Probability of Test Kit Response
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Logistic regression models will be used to determine the probabilities of positive or
negative responses of the test kit at the 95% confidence level, as a function of lead concentration

and other covariates, such as substrate type. An evaluation of the bivariate relationship between
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the response variable and each individual candidate explanatory variable will be performed by
fitting single covariate logistic models to assess the predictive ability of each of the PEM
parameters. Using the results from these bivariate analyses a parsimonious multivariate model
will be developed including a set of explanatory variables which are most predictive of the
probability of the test kit response variable. The potential logistic regression model will take the

form as below:

logit(Pr(Y, =1)= X, 4)

where 7; is the outcome of the test kit, X; is a vector of explanatory variables associated with Y;
and S represent a vector of unknown parameters which will be estimated with the model.
Candidate independent variables associated with the response variable are operator type, lead
type, lead level, substrate type, and topcoat color. Interactions between these predictor variables
will also be assessed. Each level of the covariates can also be included using indicator

variables. SAS procedures GENMOD or LOGISTIC will be used to fit the logistic model

B1.2.5 Matrix Effect

The covariate-adjusted logistic regression model described in section B1.2.4 will be used
to assess the significance of PEM parameters and the interactions among them on the
performance of the test kits. PEM parameters are included in the model as explanatory variables
associated with the Yjj response variable.

Comparison of the observed values of the response variable to predicted values obtained
from models with and without the predictor variable in question will be the guiding principle in

logistic regression model. The likelihood function is defined as
L(B) = 1711 - (7)) ®)
i=1

where (Y, ) is the conditional probability of Yjja=1 and [1-7(Y},)] is the conditional

probability of Y;;=0 given the vector of explanatory variables (X). For purposes of assessing
the significance of a group of p predictor variables (where p can be 1 or more), we compute the

likelihood ratio test statistic, G, as follows:
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G = -2 log. [likelihood without the p variables / likelihood with the p variables]  (6)

Under the null hypothesis, this test statistic will follow a chi-square distribution with p
degrees of freedom. If the test statistic is greater than the 95" percentile of the chi-square

distribution, then the group of variables, taken together, are statistically significant.

B1.2.6 Operational Factors

There are no statistical calculations applicable to operational factors. Operational factors
such as ease of use, operator bias, average cost, average time for kit operation, and helpfulness of
manuals, will be determined qualitatively based on Operator (both technical and non-technical)
and Verification Test Coordinator observations. The non-technical operator will not receive any
vendor support on the operation of the test kit throughout the test. Descriptions of observations
made throughout testing will be reported and discussed. Sustainability metrics such as volume
and type of waste generated from the use of each test kit, toxicity of the chemicals used, and
energy consumption will be discussed. This discussion will be based on how much waste is
generated and what the waste is composed of, information on how the waste should be properly
handled, a summary of the pertinent MSDS information, when available, and noting whether the
test kit used batteries, a power supply, or no energy source is needed. Information on how many
tests each kit can perform as well as the shelf life of the test kit and chemicals used as part of the

test kit will also be reported.

B1.3 Reporting

The data obtained in the verification test will be compiled separately for each vendor’s
technology, and the data evaluations will be applied to each technology’s data set without
reference to any other. At no time will data from different vendor’s technology be intercompared
or ranked. Following completion of the data evaluations, a draft verification report and
verification statement will be prepared for each vendor’s technology, stating the verification test
procedures and documenting the performance observed. Each report will briefly describe the
ETV Program and the procedures used in verification testing. The results of the verification test
will then be stated, without comparison to any other technology tested, or comment on the

acceptability of the technology’s performance. Each draft verification report will be submitted
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for review by the respective technology vendor and by EPA and other peer reviewers. Comments
on the draft report will be addressed in revisions of the report. The peer review comments and
responses will be tabulated to document the peer review process. The reporting and review
process will be conducted according to the requirements of the ETV QMP'. All final verification
reports and statements will be made 508 compliant and will be posted on the ETV website

(www.epa.gov/etv).

B2 SAMPLING REQUIREMENTS
B2.1 Sample Collection, Storage and Shipment

PEM samples will be produced and stored prior to the beginning of the verification test
and in accordance with the Revised Plan For Development And Production Of Performance
Evaluation Materials For Testing Of Test Kits For Lead In Paint under the Environmental
Technology Verification Program’. The film thickness, homogeneity, and lead levels of the
paint applied to the PEMs will be verified prior to full-scale PEMs production via spray or draw
down application on quality-controlled metal panels’. This process will test the paint
formulation and application to ensure that the desired lead level can be achieved during full PEM
production. PEMs will be measured for film thickness using a Positector 6000 coating thickness
gauge. Subsequently, paint chip samples corresponding to the locations of the film thickness
measurements will be obtained following ASTM E1729, Standard Practice for Field Collection
of Dried Paint Samples for Subsequent Lead Determination.® These samples will be shipped to
the NLLAP-accredited laboratory for analysis. This process will not verify the lead levels of
individual PEMs used for verification testing and will take place prior to the production of PEMs
for this verification test. Details on this process can be found in the PEMs development plan’.
The PEMs development plan, along with a summary of the homogeneity and lead level analyses,
can be found in Appendix A.

As part of the verification test, the lead level of paint from each PEM used in the
verification test will be verified through ICP-AES analysis by an independent NLLAP-accredited
laboratory. Paint chip samples from unused portions of each PEM will be collected by Battelle
using guidelines set forth in ASTM E1729 Standard Practice for Field Collection of Dried Paint

Samples for Subsequent Lead Determination.® Paint chips will be collected into small glass vials


http://www.epa.gov/etv�
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according to a procedure to be prepared by Battelle (see Appendix B). This procedure will detail
paint chip sampling guidelines for each substrate to ensure consistent paint chip collection
throughout the verification test. These paint chips will be supplied to the subcontract laboratory
for analysis. ICP-AES reference analyses will confirm the lead level of each PEM to ensure an
accurate understanding of each test kit’s performance. Lead levels determined through the
reference analysis will be used for reporting and statistical analyses. The lead concentrations
expected across a batch of PEMs will be evaluated prior to their use in the ETV test through the
use of reference PEMs during the production phase’. This process should help ensure that large

deviations in concentrations do not exist across a particular lead level.

B3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS

Sample custody will be documented for the shipping and analysis of paint chip samples
to the subcontract laboratory using standard chain-of-custody (COC) forms provided by Battelle
or supplied by the laboratory, as appropriate. Samples transferred within Battelle may be
documented in bound sample login LRBs. Each COC form will summarize the analyses
requested. The COC forms will track sample release from Battelle to the NLLAP laboratory.
Each COC form will be signed by the person relinquishing the samples once that person has
verified that the COC form is accurate. The original sample COC forms will accompany the
samples; the shipper will keep a copy. Any discrepancies will be noted on the form and the
sample receiver will immediately contact the Verification Test Coordinator to report missing,
broken, or otherwise compromised samples. Copies of all COC forms will be delivered to the

Verification Test Coordinator, and maintained with the test records.

B4 LABORATORY REFERENCE METHOD

Paint chips from an unused portion of each PEM will be analyzed by ICP-AES by an
independent NLLAP-accredited laboratory. Paint chip samples will be collected by Battelle
using guidelines set forth in ASTM E1729® and supplied to the subcontract laboratory for
analysis. Because PEMs will be assumed to be homogenous, based on pre-production testing’,
the specific place of paint chip collection will not matter, as any spot on the PEM should be
representative of the entire panel. However, to the extent practicable, based on space needed for

individual test kit operation on each PEM, varying places on each PEM will be selected for
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collection of paint ships for reference analyses. The NLLAP-accredited laboratory will use
ASTM 1645’ or equivalent for paint digestion and EPA method 6010B'° or equivalent, along
with their own laboratory SOPs for ICP-AES analysis. The subcontract laboratory will be
responsible for providing calibrated instrumentation, performing all method QA/QC, and
providing calibration records for any instrumentation used. ICP-AES reference analyses will
confirm the lead level of each PEM to ensure an accurate understanding of each test kit’s
performance. Lead levels confirmed through the reference analysis shall have a percent error of
less than =15 percent of expected values. Reference measurements outside this range will be

used in place of expected lead concentrations for reporting and statistical analyses.

BS QUALITY CONTROL

Steps will be taken to maintain the quality of data collected during this verification test.
When confirmation analyses of the lead levels of the PEMs are performed, QC measures as
noted in the subcontract laboratory’s operating procedures or the reference method and provided
in Table 2 will be followed. The QC measures for the reference method will at least include the
analysis of a method blank sample. Method blank samples will be analyzed to ensure that no
sources of contamination are present. If the analysis of a method blank sample indicates a
concentration above the minimum acceptance criteria provided in Table 2, contamination will be
suspected. Any contamination source(s) will be corrected, and proper blank readings will be
achieved, before proceeding with the analyses. A matrix spike sample as well as calibration
verification standards will also be analyzed. Average acceptable recoveries for these samples are
between 75-125%. Initial calibration standards will be run at the beginning of each set of
analyses or at least once daily. The calibration coefficient must be at least 0.995. If this criteria
is not met, the analysis will be stopped and recalibration will be performed. A continuing
calibration verification will be run once every 10 samples. Duplicate samples will be run once
every 10-20 samples.

If quality control samples as provided with each lead paint test kit (e.g., positive/negative
controls), then they will also be run per the vendor’s instructions. Painted PEMs containing no
lead as well as each of the PEMs substrates containing no paint will also be run as part of the

verification test.
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B6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE

The instruments used for the reference analyses will be tested and inspected as per the
standard operating procedures or instrument manuals of the subcontract laboratory or per the
standard methods being used to make each measurement. Any discovered deficiencies with a
particular instrument will be resolved per the protocol of the laboratory in a timely manner.
When technical staff operate and maintain technologies undergoing testing, those activities will
follow directions provided by the technology vendor. Any maintenance required on components

of the lead paint test kits will be the responsibility of the vendor.

B7 CALIBRATION/VERIFICATION OF TEST PROCEDURES

The ICP instrument used for the reference analyses will be calibrated per the standard
reference method or the standard operating procedures of the analysis laboratory. A calibration
will be run at the beginning of each set of analyses or at least once daily. The calibration
coefficient must be at least 0.995 or higher. An independent calibration verification (ICV)
standard will be run once a day after calibration and a continuous calibration verification (CCV)
standard will be run at the beginning and end of each sample run. The ICV and CCV must be
within £10% and £20%, respectively, of known values. If these evaluation criteria are not met,
analysis must be stopped and recalibration performed. If the recalibration fails, the standards
must be re-made and/or the equipment must be evaluated. If any component of a lead paint test
kit requires calibration, the vendor will provide Battelle technical staff with instructions on how

to properly maintain such components.

B8 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES

PEMs used for verification testing will be made prior to the initiation of this test by
Battelle in accordance with the Revised Plan For Development And Production Of Performance
Evaluation Materials For Testing Of Test Kits For Lead In Paint under the Environmental
Technology Verification Program’. The film thickness, homogeneity, and lead levels of the
paint applied to the PEMs will be verified prior to full-scale PEMs production’. This process

will test the paint formulation and application to ensure that the desired lead level is being
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achieved during full PEM production. PEMs will be measured for film thickness using a
Positector 6000 coating thickness gauge. Subsequently, paint chip samples corresponding to the
locations of the film thickness measurements will be obtained following ASTM E1729.% These
samples will be shipped to the NLLAP-accredited laboratory for analysis. This process will not
verify the lead levels of individual PEMs used for verification testing and will take place prior to
the production of PEMs for this verification test. Details on this process can be found in the

PEMs development plan’.

B9 NON-DIRECT MEASUREMENTS

No non-direct measurements will be used during this verification test.

B10 DATA MANAGEMENT

Various types of data will be acquired and recorded electronically or manually by
Battelle during the verification test. Table 2 summarizes the types of data to be recorded. All data
and observations for the operation of the test kits will be documented by Battelle technical staff
on data sheets or in laboratory record books. Results from the subcontract laboratory reference
instruments will be compiled by the subcontractor’s staff in electronic format and submitted to
Battelle upon obtaining the results.

Records received by or generated by any technical staff during the verification test will
be reviewed by a Battelle staff member within two weeks of generation or receipt, before the
records are used to calculate, evaluate, or report verification results. If a Battelle staff member
generated the record, this review will be performed by a Battelle technical staff member involved
in the verification test, but not the staff member who originally generated the record. The review
will be documented by the person performing the review by adding his/her initials and date to the
hard copy of the record being reviewed. In addition, any calculations performed by technical
staff will be spot-checked by Battelle QA and/or technical staff to ensure that calculations are
performed correctly. Calculations to be checked include any statistical calculations described in
this test/QA plan. The data obtained from this verification test will be compiled and reported
independently for each technology. Results for technologies from different vendors will not be

compared with each other.
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Among the QA activities conducted by Battelle QA staff will be an audit of data quality.
This audit will consist of a review by the Battelle Quality Manager (or his designee) of at least
10% of the test data. During the course of any such audit, the Battelle Quality Manager will
inform the technical staff of any findings and any need for immediate corrective action. If serious
data quality problems exist, the Battelle Quality Manager will request that Battelle’s Verification
Test Coordinator issue a stop work order. Once the assessment report has been prepared, the
Verification Test Coordinator will ensure that a response is provided for each adverse finding or
potential problem, and will implement any necessary follow-up corrective action. The Battelle

Quality Manager will ensure that follow-up corrective action has been taken.
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SECTION C
ASSESSMENT AND OVERSIGHT

C1 ASSESSMENTS AND RESPONSE ACTIONS

Every effort will be made in this verification test to anticipate and resolve potential
problems before the quality of performance is compromised. One of the major objectives of this
test/QA plan is to establish mechanisms necessary to ensure this. Internal quality control
measures described in this test/QA plan, which is peer reviewed by a panel of outside experts,
implemented by the technical staff and monitored by the Verification Test Coordinator, will give
information on data quality on a day-to-day basis. The responsibility for interpreting the results
of these checks and resolving any potential problems resides with the Verification Test
Coordinator. Technical staff have the responsibility to identify problems that could affect data
quality or the ability to use