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1.0POLICY STATEMENT

This Quality Manual summarizes the policies and operational procedures associated with the
determination of lead concentratiomsdrinking water samples by the Department of Materials
Testing and Evaluation (MT&E) of the Miarlade County Public SchoolM(DCPS. Specific
protocols for sample collection, handling and storage, ebiagustody, laboratory analyses, data
reduction,corrective action, and reporting are described. All policies and procedures have been
structured in accordance with the NELAC standadopted in July 2@ (current as of the date

of this publication) and applicable EPA requirements, regulations, guidamck technical
standards. This manual has been prepared in accordance with the guidance documents listed in
Section 13. Further details on these policies and procedures are contained in the Standard
Operation Procedures (SOPs) and related documents QUaikty Manual, the attached SOPs,

and related documentation describe the quality systemmently in place atthe MT&E
Department.

The purpose of the MT&E Laboratory is to analyze potable water samples from sources within the
Miami-Dade County Public $ools M-DCPS to determine trace amounts of lead. The EPA
mandated | evel Af or gerbilion (ppob) af kad inidfinkimgewater,( 1 5)
therefore, our main goal is to be able to reliably detect and timely report if the trace leadaontent
the submitted samples is above or below that critical point.

The sample collection is performed by the Department of Safety, Environmental and Hazards
Management ofM-DCPS while the analytical determination is performed by the MT&E
Laboratory using amic absorption spectroscopy with a graphite furnace. To reach this objective
specific Standard Operating Procedures (SOPs) have been established for the collection and
management of the drinking water samples obtained from sources WHHDCPS the
prepaation of the reagents and standards used during the analytical runs, the analytical
determination of trace levels of lead in the collected samples, and the general laboratory
techniques to be followed during the whole process.

The analytical determination of trace levels of lead in drinking water is performed following the
Standard Metho@&M 3113B (Standard Methods for the Examination of Water and Wastewater,
20" Edition, 1998, pp. @6 through 331) and using a computer corted (WinLab32™
software)PerkinElImerAAnalyst 600Atomic Absorption Spectrophotometer

The Standard Metho8M 3113B is the only environmental chemical analyses performed by the
MT&E Department and our main goal is to produce data that is scientificalily and legally
defensible with known and documented quality in accordance with standards developed by the
National Environmental Laboratory Accreditation Conference (NELAC) and any applicable state
or EPA regulations or requirements. MELAC Certification Statement (see Appendix A) has
been recorded to this effect.

Proficiency Test (PT) samples designed for the analytes established by EPA for water samples are
analyzed in our facility for trace amounts of lead as per the corresponding laboratory Standard
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Operating Procedures (SOPs) twice a year. These PT samptesaved from a NIS‘approved,
ISO 9001 registered PT provider: the Analytical Products Group of Belpre, Ohio.

Laboratory records are retained for five years and provide direct evidence and support for the
technical interpretations, judgments, and disicumss concerning the testing process. These
records, particularly those that are anticipated to be used as evidentiary data, provide the historical
evidence needed for later reviews and analyses.

The technical and service requirements of all requestprawide analyses are thoroughly
evaluated before commitments are made to accept the work. This includes a review of facilities
and instrumentation, staffing, and any special QC or reporting requirements to ensure that
analyses can be performed within tixpected schedule.

2.00RGANIZATION AND RESPONSIBILITIES

2.1 Organization Chart

Alberto Carvalho
Superintendent
Miami-Dade County Public Schools

h

Richard H. Hinds Jzime Torrens
Chief Financial Officer Chief Facilities Officer
Business Operations Office of School Facilities

James Dillard

Inspections Officer
District Inspections, Operations, and Emergency Management

X

John Dibenedetto
District Director
Division of Safety and Emergency Management

Joseph A. Gomez
Assistant Superintendent
Procurement Management Services

1

Barry S. Meltz
District Director
Procurement Management Services

Barbara D. Jones Michael Webb
Executive Director Coordinator |
Professional Services & Materials Testing Division of Safety and Emergency Management
J. 3
Division of Safety and Emergency Management
Doraida Diaz Drinking Water Sample Collectors
Supervisor Hazardous Waste Technician:
Materials Testing & Evaluation Cynthia Figuereo

Safety Inspectors:
/ \ Emily Blocker

James Crongeyer

Mercedes M. Leon Alberto Velazquez Ana Haget
Chemist Chemist Marvin Whitehead
Materials Testing & Evaluation Materials Testing & Evaluation Gonzalo Gonzalez
Jaime Diaz
Kirm Bustos

Figure 2-1
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An organization chart for the Department is shown in Figude Zhis chart includes all
individuals involved in the administrative, sanmgli and analytical processes. Please, see
within this section the detailed job descriptions of those employees directly involved in the
analytical laboratory process. Job descriptions for all other individuals included in Figure 2
are maintained in thiel-DCPSHuman Resources Department.

2.2 Laboratory Director T Doraida Diaz Supervisor

The Laboratory Director is responsible for:

¢ Defining the minimal level of experience and skills necessary for all positions in the
laboratory. In addition to education dod experience, basic laboratory skills are
considered,;

e Ensuring that all technical laboratory staff has demonstrated proficiency in the activities

for which they are responsible;

Ensuring that the training of its personnel is keptaidate.

Documentingall analytical and operational activities;

Supervising all personnel;

Ensuring that all sample acceptance criteria are verified and that samples are logged into

the sample tracking system and properly labeled and stored;

Performing an annual Managemens&yn Review;

e Documenting the quality of all data reported by the laboratory;

e Ensuring that the laboratory has the appropriate resources and facilities to perform
requested work;

e Ensuring that corrective actions relating to findings from individual aiealytuns and
internal audits are completed;

¢ Nominating deputies when the Technical Director or QA Officer is absent;
Developing a proactive program for prevention and detection of improper, unethical or
illegal actions; and

e Ensuring that only those outie support services and supplies that are of adequate quality
to sustain confidence in the | aboratoryos

In case of absence of the Laboratory Director, the Laboratory Technical Director will take
over the corresponding responsibilities.

2.3 Quality Assurance (QA) Officeri Mercedes M. LeonChemist

The QA Officer has direct authority to resolve any dispute involving data quality. The QA
Officer serves as the focal point for QA/QC and is responsible for the oversight and/or review
of quality control data.Sheis responsible for auditing the implementation of the Quality
System and has sufficient authority to stop work as deemed necessary in the event of serious
QA/QC issues. Specific functions and duties include:

t
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e Conducting internal audits dhe entire technical operation annually; and
e Notifying laboratory management of deficiencies in the quality system and monitoring
corrective action.

In case of absence of the Quality Assurance Officer, the Laboratory Technical Director will
take over tk corresponding responsibilities.

2.4 Technical Director for Chemical Analyses Alberto VelazquezChemist

The Technical Director for Chemical Analyses reports to the Laboratory Director and is

responsible for:

e Certifying that personnel with appropriate edtional and/or technical background
perform all tests for which the laboratory is accredited,;

e Monitoring standards of performance in quality control and quality assurance;

e Monitoring the validity of the analyses performed and data generated in thetdapaoa
assure reliable data;

e Ensuring that sufficient numbers of qualified personnel are employed to supervise and
perform the work of the laboratory; and

¢ Providing educational direction to laboratory staff.

In case of absence of the Laboratdmchnical Director, the Laboratory Director will take
over the corresponding responsibilities.

2.5 Technical Staff

Technical staff is responsible for sample analysis and identification of corrective actions. The
technical staff consists d#vo (2) chemists: Mr. Alberto Velazquez and Ms. Mercedes M.
Leon These two chemists are responsible for complying with all quality assurance/quality
control (QA/QC) requirements that pertain to their organizational/technical function. As
documented in the employee recgreéach technical staff member has the experience and
education to adequately demonstrate knowledge of their particular function and a general
knowledge of laboratory operations, analytical test methods, quality assurance/quality control
procedures and recd management.

2.6 Training

The two (2) employees involvelir. Alberto Velazquez and Ms. Mercedes M. Ldwd read,
understood, and are using the latest version of the laboratory's SOPs, which relates to their job
responsibilities. They demonstrate continued proficiency by acceptable performance on
Proficiency Test (PT) samples received twice a year from the Analytical Products Group
located in Belpre, Ohio. Training records (e.g., continuing education, participation in technical
conferences, internal training activities) are kept with personnel files.
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2.7 Laboratory Capabilities

The Department of Materials Testing and Evaluation (MT&E) has the capability to analyze
potable water samples from sources within the MiBaie County Public $ools M-
DCPS to determine trace levels of lead. Tablé Bsts the parameter(s)/analyte(s) measured
as well as references to the corresponding standard method(s) and the SOPs:

Table 21 Miami-Dade County Public Schools, Department of Materials Teséingd
Evaluation Capabilities

Parameter/Analyte Methodology SOP
Analysisof LeadContentin
Lead Standard Metho&M 3113B Potable Water

28Laboratorybés Approved Signatories

The | aboratorybés approved si gnQuality MManeabwittar e s h
the appropriate titlesAlso, a signature log including individual names, titles, unique user IDs
(Miami-Dade County Public Schools Employee Numbers), initials, and signatures is kept
among laboratory records.

2.9 New Work

All new work is reviewed and coordinated with the-IMCPS Department of Safety,
Environmental and Hazards Managemtnensure that it has the appropriate facilities and
resources are available before commencing such work.

3.0SAMPLE HANDLING

This section summarizgmwlicies and practices for sample handling. Further details are contained
in the corresponding SOPs.

3.1Sample Tracking

The Departmenuniquely identifies each sample to be tested to ensure that there can be no
confusion regarding identity. The sample itfgcation system includes identification for all
samples. Aconsecutive numbering systeganerates anique identification code (Sample Lab
Number) for each sampleollectedby M-DCPS Department of Safety personnel and it is
placed on each sample contairiEhisunique IDis subsequently used theChain of Custody

form, Lead Sample Numbdrogbook AA Instrument LogbookAA final printout, and final

data result repotinking the whole analytical process from collection to result reporting.

The unique D is used for any container, glassware, and vial used throughout the sample
analytical process. Usually one field duplicate is collected per site and labdledgas 1D
A, andUnique IDB. The method settings established for f# analytical runs ensurinat
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each vial is injectedhree timesand basic statistical parameters like the mean, the standard
deviation (SD), and the % Relative Standard Deviation (%RSD) are automatically calculated.
This information is appropriately recorded in the final printouts (See SOP MIRE

The PT samplesre alsouniquely identified byAnalytical Products Group of Belpre, Ohio, a
NIST-approved, ISO 9001 registered PT provider. The same unique identification is recorded
on theCOC, theAA Logbook formthe AA final printout, andthefinal data result report.

3.2Sample Acceptance Policy

All sample acceptance criteria are verified according to NELAC guidelines 5.5 2.

De p ar t sampletaécgptance policy outlines the circumstances under which samples will

be accepted and establishes that:

e Sample identifiation, sampling location, date and time of collection, collector's name,
preservation type, sample type, requested analyses and any special remarks concerning the
sample should be included in thead Sample Numbérogbook(See SOP MT&ED1);

e Samples are agyned unique IDs (See secti@il) using durable labels completed in
indelible ink;

e Samples are collected in higlensity polyethylene bottles containing HN@ ensure

appropriate pH levejs

Receipt within 36 hours of sample collection.

The water sample pH falls within the pH acceptance rgnige2.0, See SOP MT&B1);

An adequate sample volume of approximately 200 ml is collected per bottle; and

¢ No signs of damage or contamination should be observed in the collected bottle samples.

Sampe temperature is not measured or recorded at time of laboratory receipt because drinking

water samples do not required thermal preservation to be analyzed for lead using atomic

absorption spectrophotometry.

3.3Sample Receipt Protocols

Those samples that donodt comply with the ac
analyzed by the Department and, if possiblesampling is requested. The specific nature and
substance of the variation is appropriately recorded in the Comgwatan of both the Lead
SampleNumberLogbookand the Chain of Custody (COC) forms.

The Sample Lab Number or Lab ID is identical to that assigned by the Department of Safety
of M-DCPS(see section 3.1), which links the field and the laboratory iderttdic@rotocols.

The date and time of sample collection as well as the requested analysis are linked to the
sample container and to the date and time of receipt in the laboratory through the Lead Sample
NumberLogbook and the Chain of Custody form entrieise AA Instrument LogbooKurther

links the field and lab IDs to laboratory testing and results and ultimately to formal final
reports.
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The PT samples are uniquely identified Agalytical Products Group of Belpre, Ohio, a
NIST-approved, ISO 9001 regisest PT provider and this ID is identical to the one recorded
in the Chain of Custodyform, the AA Instrument Logbookthe AA final printout, and the
final data result report.

3.4Storage Conditions

Samples are stored in a manner that prevents caydamination The samples are held at
ambient temperature in an-@onditioned laboratory.

3.5Chain of Custody

Chain of Custody records are used to establish an intact, continuous record of the physical
possession, storage and disposal of collected samfie COC records account for all time
periods associated with the samples, identify all individuals who physically handled individual
samples, and remain with the samples during transport or shiphinemeis aCOC Logbook

at the Materials Testing and Evaluation Laboratorybothschool site an®T water samples

Access to all samples is controlled. The laboratory area is maintained securely and is restricted
to authorized personnel only.

3.6Sample Disposal

All samples and sample preparation products are disposed of in accordance with Federal and
State laws and regulations. If the sample is part of litigation, disposal of the physical sample
occurs only with the concurrence of the affected legal authority, lsadgta user and/or
submitter of the sample. The samples are retained for six months.

3.7 WasteM anagementand Pollution Prevention

The Laboratory always uses tlatests uc ces s f ul bidder for -+the 6D
Hazardous Waste and Photo Waste d Chemi cal s & ¢ eDCPS far avaste awar d
management activities through the districto
follows the hazardous/nohazardous waste disposal procedures established by-Ih€RS

Division of Safety and Emgency Management for all locations in compliance with all local,

state, and federal regulations

Laboratory hoods are used for reagent, standard, and sample handling and preparation to avoid
any potential environmental contamination. Also, a hood instatetop of the PerkinElmer
AAnalyst 600 Atomic Absorption Spectrophotometés always kept turned on while the
instrument is being used.
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4.0CALIBRATION PROCEDURES AND FREQUENCY
4.1Traceability of Calibration

The calibration of primary and support analytical equipment and instruments is traceable to
national standards of measurement. Each calibration is dated and labeled with or traceable to
the method, instrument, analysis date, and each analyte name, cattmemind response (or
response factor). Sufficient information is recorded in the Reagent/Standard Preparation
Logbook, the AA Instrument Logbook, and téork Orderspecific analytical record folders

to permit the reconstruction of the calibration pohae and link it to the corresponding
certificates of analysis, manufacturing Lot #sandard preparatioand expiration dateas

well as to the results associated with the Lab Numbers of individual analyzed samples and the
final reports submitted to theppropriate MDCPS administrative levels.

As perSOP MT&E02,a 1000 ppm (parts per million) lead standard traceable to NIST SRM
3128 is used to prepare stock, intermediate and, ultimately, the working standards used to
produce the analytical standagdlibration curve used to quantited sample resultsThe 20

ppb traceable lead working standard is also used during recalibration (reslope) throughout the
run. Calibration verification is conducted using a second source WEEable standard with

a cacentration falling in the midange of the calibration curve.

The PerkinElmerAAnalyst 600instrument lamp is internally calibrated once a year through a
maintenance agreement contracted to the instrument manufacRegdinElme)y and a
furnaceblank atsorbance reading is performed prior to every analytical run folloBiO#
MT&E-03.

The pHmeasurements are performed iMatronmTitrando 809 using thMetronmT i a mo E
Titration Software The instruments calibrated before use at least once a day NifiT-
traceablestandards covering the acidic (pH=4), neutral (pH=7), and basic (pH=10) pH ranges
using the Tiamo O0ndethqgdalibbration pedficatian lisicdnduetdd iusing &
second source NISTraceable pH standar@alibration and analytal results records are kept
electronically and the corresponding printouts are kept with the associated analytical run(s).

4.2Reference Standards

A reference standard of measurement is used as a quality control sample throughout the run:
NIST SRM 1643E (2.63 ppb of lead). This reference standard for trace elements in natural
water is injected after the initial calibration, every ten samples, and at the end of every
analytical runSee SOP MT&ED3).

4.3General Requirements

Acceptance criteria for calibrations comply with method requirements and are well
documentedSee SOP MT&ED3). The PerkinElmerAAnalyst 600 PC-controlled Atomic
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Absorption Spectrophotometer prints out the absorbance for each separate calibration
standardA graph is also drawn and can be printed out.

4.4Analytical Support Equipment

Analytical support equipment includ€dass Avolumetric dispensing glassware for liquids
andthe MetrohmTitrando 809 used for pH measurements.

Only Class A volumetrialispensing devices are used in standard preparation for dispensing
and dilution into specified volumes in order to guarantee the accuracy of the quantitative. All
such support equipment is:

e maintained in proper working order. The records of all actiteluding service calls
are kept.

e calibrated or verified at least annually, using NIST traceable standard reference materials
when available, over the entire range of use. The results of such calibration must comply
with the specifications defined indhcorresponding SOP(s) or the equipment is removed
from service until repaired.

4 5Instrument Calibration

Calibration procedures for tHeerkinElmer AAnalyst 60G-urnaceOnly Atomic Absorption
Spectrometerinstrument consist of an initial calibration whenever an initial instrument
calibration has not been performed on the day of analysis and periodic recalibration and
calibration verification throughout the run.

As per SORt MT&E-02, a 1000 ppm (parts perillion) stock lead standard traceable to NIST
SRM 3128 (Exaxol PL PB100) is diluted to obtain a 10 ppm primary standard from which a
100 ppb intermediate standard is also prepared by appropriate dilution. The 100 ppb
intermediate lead standard is thelutgd to obtain the 40 and 20 ppb lead working standards
used in the laboratory run. Further dilutions are performed automatically by the AA
instrument as part of the programmed method to produce the analytical standard calibration
curve used to quantitsample resultsSOP # MT&EO03). The initial calibration has to yield

a Linear Through Zeroaregression correlation coefficient of 0.995 or higher to be acceptable
Recalibration (reslope) is carried out every ten samples with the 20 ppb working standard t
correct any deviation from the initial calibration throughout the run. Calibration verification is
performed every ten samples by the injectioracdecond sourcBIST-traceablereference
standardSRM 1643E- 19.63 ppb of lead).

If the initial calibration fails, the analysis procedure is stopped and evaluated. For example, a
second standard may be analyzed and evaluated or a new initial calibration curve may be
established and verified. In all cases, the initial calibration rbesiacceptable before
analyzing any samples. If the calibration verification fails at any point during the run, only
those samples bracketed between passing calibration verification steps are accepted while the
remaining samples are-ran. SOP MT&EO3 desribes in detailed the calibration procedures,

their frequency, acceptance criteria and the conditions that would require recalibration.
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An AA Instrument Logbook is maintained which contains the following information:
instrument identification, serial mber, date of calibration, analyst, calibration solutions run
and the samples associated with these calibrations.

The laboratory maintains a logbook listing reagent data and standard preparation. This
Reagent/Standard Preparation Logbook, Werk Orderspecific analytical record folders

and the AA Instrument Logbook link the preparation of the stock (10 ppm), intermediate (100
ppb), and working (4, 10, 20, 30 and 40 ppb) lead standards to the results obtained for the
specific samples analyzed in eacih and calculated based on the resulting initial calibration
standard curve.

5.0TEST METHODS AND STANDARD OPERATING PROCEDURES

The MT&E Department maintains Standard Operating Procedures (SOPs) that accurately reflect
all laboratory activities concerning thenalysis of lead in potable waters such as sample
management, reagent/standard preparation, general laboratory techniques, and test method for the
analysis of lead in potable water (See Appendix D). Copies of all SOPs are accessible to all
personnel. Edt SOP indicates the effective date, the revision number, and the signature(s) of the
QA Officer, Technical Director, and Laboratory Director.

All documented policies and SORse used to ensure consistency and to save time and effort
therefore, any excéipnally permitted departure from those established procedures has to be
approved by the Laboratory Director or the Laboratory Technical Diracgbdocumentedlong

with the correspondingausesvhich shall be clearlgxplained and recordedny data okdined

from that procedural deviation shall beportedfollowing the applicabledata qualifiers code
included in the Florida Department of Environmental Protection (DEP) Rule CiiaQar a | i t vy
Assur ad60.800i 66TZ2a bl e s 6 .

All policies and procedures included on these SOPs have to be followed hbyi-D@PS
Department of Materials Testing and Evaluation and, whenever applicable, by-D@PS

Safety, Environmental and Hazards Management Department and have been structured in
accordance with the NELAC standard adopted in July 2004 (current as of the date of this
publication) and applicable EPA requirements, regulations, guidance, and technical standards.
NELAC Certification Statement (see Appendix A) has been recorded teffbas.

5.1SOP for Potable Water Sample Collection and Management (MT&ED1)

This standard operating procedure applies to the collection and management of drinking water
samples obtained from sources within the Midade County Public SchoolM(DCP9 to
determine trace amounts of lead. It includes the specific protocols for sample collection,
handling and storage, and chaificustody to be followed by thB1-DCPS Department of
Safety, Environmental and Hazards Management personnel. These samples aredddiv

the Materials Testing and Evaluation Department of Mi®CPSwhere the corresponding
analytical test procedure is performed.
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5.2SOP for Reagent and Standard Preparation (MT&E02)

This standard operating procedure applies to the preparation oéabents and standards
used in the determination of trace amounts of lead in potable water by graphite furnace atomic
absorption spectroscopy (SOP # MT&B). It also describes the appropriate glassware and
containers for preparation, storage conditioradeling and recorlleeping procedure for
stock, primary and working standard solutions.

5.3SOP for Determination of Trace Levels of Lead in Potable Water (MT&EOQ3)

This standard operating procedure applies to the analytical determination of trace levels of

lead in drinking water samples from sources within the MiBamle County Public Schools

(M-DCPS by furnace atomi@bsorption spectroscopy. The Environmental Protection Agency
(EPA) mandated | evel A f-pewbillican ¢pph) of tea inidryking i f t e e
water, therefore, our main goal is to be able to reliably detect and timely report if the trace

lead content of the submitted samples is above or below that critical point.

This SOP also describes how to ensure that laboratory equipmeinsémighentation are in
working order. These procedures include calibratiorcgulares and schedules, maintenance
procedures and schedules, maintenance logs, and service arrangements for all equipment.

5.4SOP for General Laboratory Techniques (MT&E-04)

The only general laboratory techniques used for trace lead analyses are volumetric, liquid
dispensing devices and volumetric glassware for exact volumes. All such laboratory
equipment are class A material.

6.0INTERNAL QUALITY CONTROL CHECKS
6.1 Laboratory Quality Control Samples

The data acquired from QC procedures is used to estimate the reliability of the analytical data,
to determine the need for corrective action in response to failing quality parameters, and to
interpret results after corrective actioropedures are implemented. The analysis of lead in
potable water method (SOP MT&M) includes a QC section that addresses the minimum QC
requirements for the procedure.

6.1.1 Method Blank (MB)

One sample bottle is filled with deionized wateal{brationblank)in situ per site per day

with a minimum of one MB with each set of 20 or fewer samples. This method blank is
treated exactly as a sample, including exposure to all equipment, glassware, procedures,
and reagents to assess whether analytes or imeckerare present within the analytical
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process or system. The result obtained for every Method Blank is used to determine the
acceptance of the corresponding sample set.

6.1.2 Laboratory Control Samples:

The following QC samples are analyzed in every run:

1. CalibrationBlank: Reagent deionized water is run as the instrument blank. The
quality of reagent water sources is monitored and documented to meet method
specified requirements (deionized, filtered through a 0.2 micron filter and with
a resistivity of 18 rmgaohms/cm at 25 Celsius degrees).

2. Duplicates: A randomly selected routine sample (usually the matrix spike
sample) is independently analyzed twice to measure precision of the analytical
process.

3. Quality Control Samples: A NIST traceable lead standardeefe material:
SRM 1643E (19.63 ppb of lead) from a source different from the one used to
prepare the initial calibration standards is included in every run to validate the
laboratory working standards both qualitatively and quantitatively.

The reagentleionized water and the NIST reference standard are analyzed after the initial
calibration, every ten samples, and at the end of each run while the duplicates are analyzed
at a rate of one duplicate every twenty or fewer samples per analytical run. The res
obtained for these samples are used to determine the acceptance of the run results.

6.1.3 Matrix Spikes/Matrix Spike Duplicates (MS/MSDs)

A randomly selected sample is spikawking the injection procegSOP # MTE&E-02) in

order to achieve a concentration increase of 10 ppb of lead to evaluate the bias and
precision, respectively, of the method as influenced by a specific matrix. The spiked
sample is read immediately after the correspondingpilked sample in evergnalytical

run at a frequency of once every 20 or fewer samples per matrix type. The samples
selected for spiking are rotated among received samples so that various matrix problems
may be noted and/or addressed. Poor performance in a matrix spike gandradites a
problem with the sample composition, not necessarily with the laboratory analysis, and is
reported to assist in data assessment. Usually, the spike sample is independently analyzed
twice to assess the precision of the analytical process.

See section 10.0 for Method Blank, Laboratory Control Samples, and Matrix
Spikes/Matrix Spike Duplicates corresponding acceptance criteria.

6.2 Detection Limits

The analyte and matrispecific Limit of Detection (LOD) as anestimate of the minimum
amount of a gbstance thathe analytical process can reliably detestdetermined on an
annual basis by thEPA procedure described in 40 CFR Part 136, Appendix B, revisidn
An Excel template designed to calculate t@D from the laboratory raw data has been



Quality Manual
Department of Materials Testing and Evaluation
Miami-Dade County Public Schools
Last Revisiori March 2, 2009
Pagel6 of 28

developed and validated.

The Limit of Quantitation(LOQ) asthe lowest level of measurement that can be reliably
achievedand reportediuring routine laboratory operating conditions within specified limits of
precision and accuragayg calculated as four times th&D but if the resulting value is lower
than the lowest calibration standard, then L) is reported as the analyte concentration
corresponding to the lowest calibration standard

6.3Demonstration of Method Capability

Prior o acceptance and use of any method, satisfactory initial demonstration of method
performance is required, therefore, an initial demonstration of method performance is carried
out each time there is a significant change in instrument type, personnelroetestiand it

is known as the Initial Demonstration of Capabili§ppendix B).A Certification Statement

for Demonstration of Capabilitis completed for each analyst documenting that this activity
has been performe@Appendix Q. The raw data andalculations associated with the
laboratory demonstration of capabilifpr each analyst are kept among the laboratory
analytical and personnel records

7.0DATA REDUCTION, REVIEW, REPORTING AND RECORDS
7.1Data Reduction and Review

Data resulting from the analyses of samples is reduced according to protocols described in the
laboratory SOPs. Computer programs used for data reduction are validated before use and
verified regularly by manual calculations. Information on the preperati the sample (e.g.,
volume of sample and dilution factor used) and all information used in the calculations (e.qg.,
raw data, calibration files, results of standard additions, interference check results, sample
response, and blank or backgrotowirecton protocols) are recorded in thgork Order

specific analytical record folders order to enable reconstruction of the final result at a later
date.

All data are reviewed by a second analyst or supervisor according to laboratory procedures to
ensurethat calculations are correct and to detect tapson errors. Spot checks are
performed on computer calculations to verify program validity. Errors detected in the review
process are referred to the analyst(s) for corrective action.

Sample resultare reported with a maximum of two decimal places and three significant
figures following the data qualifiers code included in the Florida Department of
Environmental Protection (DEP) Rule ChapteQu a |l i t y 6AlSG700i @éhalkbes 6.

As described irSection 10.0, the results of all quality control sample analyses are reviewed,
and evaluated before data are reported.
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7.2Report Format and Contents

The results of each test, or series of tests are normally reported in a formal report or
memorandum that includes all the information necessary for the interpretation of the results.

Each report (See Append®) typically includes:
1. The title "Trace Leadn Potable Water Samples From 2
2. Name of laboratory, Miambade County Public School s, D
Testing and Evaluation, and phone number with name of contact person;
3. A unique identification number (ie. MT&E Memo2861) and the total number of
pages (page top with attachment);
4. Name of department report is addressed to;
5. Description and unambiguous identification of the sample(s) including the laboratory
number;
Identification of results for any sample that did noetrsample acceptance
requirements;
7. Date of receipt of sample, date and time of sample collection;
8. Identification of the test method used;
9. Reference to sampling procedure if the laboratory collected the sample;
10. Any deviations from, additions to exclusions from SOPs, and any conditions that
may have affected the quality of results;
11. Any failures identified; identification of the reporting units such as ppb;
12.Clear identification of all test data provided by outside sources, such as subcontracted
laboratories, clients, etc.; and
13. Clear identification of numerical results with values belowliineit of Detection

o

Exceptions to this standard approach for reporting are allowed with approval of the Technical
Director and are documented.

Material amendments to a test report after issue are made only in the form of a further
document "Addendum to Test Report, identific

The Department of Safety, Environment and Hazards Management is notified promptly, in
writing, of any evehsuch as the identification of defective measuring or test equipment that
casts doubt on the validity of results given in any test report or amendment to a report.

Test results are certified to meet all requirements of the NELAC standard, or reasons are
provided if they do noaind the applicable data qualifiers are used for reported valhes
Miami-Dade County Public School 6s Department of
report concerning the analysis of lead in drinking water that the testsrasglet all
requirements of the NELAC Standard.

7.3Records

Records provide the direct evidence and support for the necessary technical interpretations,
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judgments, and discussions concerning laboratory results. These records, particularly those
that are anticipated to be used as evidentiary data, provide the historical evidence needed for
later reviews and analyses. Records should be legible, idemjfiabt retrievable, and
protected against damage, deterioration, or loss. All records referenced in this section are
retained for a minimum of five years.

Laboratory records generally consist @ork Orderspecific analytical record folders
personnelqualification and training forms, equipment maintenance and calibration forms,
chainof-custody forms, sample analysis request forms, and analytical change request forms.
All records are recorded in indelible ink and retained for five years. Recordsdhstored or
generated by computers or personal computers (PCs) have hard copy eprotetted
backup copies.

Any documentation errors are corrected by drawing a single line through the error so that it
remains legible and is initialed by the respbtesindividual, along with the date of change.
The correction is written adjacent to the error. Sthart recorder printouts are signed by the
person who performed the instrumental analysis. If corrections need to be made in
computerized data, a systgrarallel to the corrections for handwritten data is used.

Laboratory records include the following:

Standard Operating ProceduresAny revisions to laboratory procedures are written, dated,
and distributed to all affected individuals to ensure impleat&m of changes.

Equipment Maintenance DocumentatierDocuments detailing the receipt and specification

of analytical equipment are retained. A history of the maintenance record of each system
serves as an indication of the adequacy of maintenameglges and parts inventory. As
appropriate, the maintenance guidelines of the equipment manufacturer are followed. When
maintenance is necessary, it is documented in either standard forms or in logbooks.

Calibration Records & Traceability of Standafisadgents-- The frequency, conditions,
standards, and records reflecting the calibration history of a measurement system are recorded.

Sample Managemert A record of all procedures to which a sample is subjected while in the
possession of the laboratory is maintained. These include records pertaining to:

a. Sample preservation including appropriateness of sample container

b. Sample identification, receiptceeptance or rejection and lag

c. Sample storage and tracking records;

d. Disposal of hazardous samples including the date of sample or subsample disposal

and name of the responsible person;
e. Automated sample handling systems.

Original Data-- The raw datarad calculated results for all samples is maintainetVork
Orderspecific analytical record folderdogs, files or other sample tracking or data entry
forms. Instrumental output is stored in a computer file and a hard copy report. These records
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include:

Laboratory sample number;

Date of analysis;

Instrumentation identification and instrument operating conditions/parameters;
Analysis type and sample preparation information;

All manual , automated, or statistical calculations;

Confirmatory analysis datahen required to be performed,;

Review history of sample data; and

Analyst's or operator's initials/signature.

S@moo0oTy

QC Data-- The raw data and calculated results for all QC samples and standards are
maintained in the manner described in thecedéng paragraph. Documentation allows
correlation of sample results with associated QC data. Documentation also includes the
source and lot numbers of standards for traceability. QC samples include, but are not limited
to, control samples and method blanks.

Correspondence Correspondence pertinent to a project is kept and placed in the project files.

Deviationsi Any deviations from SOPs are reviewed and approved by the QA Officer or
Technical Director. Any deviation from an established procedure dwamganalysis is
documented and the causes for any change are explained and recorded.

Final Reporii The MiamiDade County Public School 6s Depar
addresghe estimated uncertainty of the test results in the test reports concerning the analysis

of lead in drinking water submitted to other offideg using the appropriate datmalifier

codes included in the Department of Environmental Protection (DEP)Ghapterd Qu al i t y
As s ur ad60.8001 66T2a b Repastdare not issued to outside clients.

Administrative Records- The following are maintained:

a) Personnel qualifications, experience and training records;

b) Initial and continuing demonstration of praéacy for each analyst; and

c) A log of names, initials and signatures for all individuals who are responsible for signing
or initialing any laboratory record.

The Laboratory Director files evidence demonstrating that each employee has read,
understood andsi usi ng the | atest version of t he La
relates to his/her job responsibilities.

7.4Document Control System

A document control system is used to ensure that all staff have access to current policies and
procedures at atimes. Documents managed by this system include this Quality Manual and

al |l SOPO&s. The system consists of a documen
document control and distribution.



Quality Manual
Department of Materials Testing and Evaluation
Miami-Dade County Public Schools
Last Revisiori March 2, 2009
Page20 of 28

All quality documents (this Manual, SOPs, policies, etce) raviewed and approved by the

QA Officer, the Technical Director and the Laboratory Director. Such documents are revised
whenever the activity described changes significantly. All documents are reviewed at least
every 5 yearand obsolete documents aeenoved

All quality documents are controlled by the QA Offic&ontrolled copies are provided to
individuals in the laboratory who need copies. The QA Officer maintains a distribution list for
controlled copies and ensures that any revisiondiatgbuted appropriately.

As stated previously in section 2I8tabor at or yés approved signato
page of this Quality Manual with the appropriate titles

7.5Confidentiality

All laboratory results and associated raw data are kepbmfidence to the personnel who
requested the analyses. Access to laboratory records is limited to laboratory personnel except
with the permission of the QA Officer or Laboratory DirectdELAC-related records are

made available to authorized accreditinghority personnel.

Where personnel require transmission of test results by telephone, telex, facsimile or other
electronic or electromagnetic means, staff will ensure confidentiality is preserved.

7.6 Laboratory Data Integrity Procedures

Sections 7.37.4, 7.5 81, 8.2,and 9.3as wellasAppendiesD andH of this manual include
information regarding thectual procedures implemented in the laboratory to ensure the
integrity of the data.

In general, he laboratory data integrity system consists of
1) Data Integrity Training

2) Data Integrity Documentation

3) Data Integrity Monitoring.

4) Datalntegrity Procedure Documentation.

A data integrity training and annual refresher training is mandatory for all laboratory personnel
and include discussion regarding all data integrity procedures, data integrity training
documentation, kdepth data monitoring, and data integrity procedio@mentation.

The topics covered in the data integrity training are documented in writing and provided to all
trainees and include the organizational mission and its relationship to the critical need for
honesty and full disclosure in all analyticaporting, how and when to report data integrity
issues, and recotkeeping.The Laboratory Data Integrity Procedures (See AppeHkiiare
annually reviewed, updated, signed, and dated by the laboratory senior management.
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Signed data integrity documentatiis kept for all laboratory employe#s demonstrag that

all staff ha participatedn the data integrity trainingndunderstand theirelatedobligations

All employeesare required to understand that any infractions of the laboratory data integrity
procedures will result in a detailed investigation that could lead to very serious consequences
including immediate termination, debarment, or civil/criminal prosecution.

Data integrity is monitored tdepth during the periodic internal audits and managgm
reviews. Thelaboratory management ensures that toerespondinginternal audit and
management revieweports are submittetb the appropriate administrative levalghin two
weeksof carrying out the internal audit or management review.

The laboradry management provides a mechanism for confidential reporting of data integrity
issues in the laboratory by assuring assure confidentiality and a receptive environment in
which all employees may privately discuss ethical issues or report items of etinicaln. In
instances of ethical concern, the mechanism for confidential reporting of data integrity issues
includes a process whereby laboratory management are to be informed of tloé foetaebr
detailed investigation.

The laboratory management ackneglges its support of these procedures by upholding the
spirit & intent of the organizationds data i
specific requirements of the procedures.

8.0 PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY

Internal Laborairy Audits and Management Reviews are condubtethe laboratory managers

on an annual basis to verify that the MT&E Laboratory operations continue to comply with the
requirements for t he | aboratoryos gual ity Sy
documented in memorandums that are sent to higher levels of the -Blatai County Public

Schools systerwithin two weeks of the Internal Laboratory Audit and/or Management Review
effective dateThe laboratory management ensures that, if necessary, edr@ction is taken
immediatelyand reported in a timely manner.

Unless extraordinary arrangements are made betMd&E and the MDCPS Department of
Safetyfor exceptionally permitting departures from documented policies and procedures or from
the established SOPs, whenever testing discrepancies are detected or departures from documented
policies and procedures occur in between internal audits, laboratoggeraent investigates the
situation to identify problem sources and immediate corrective action is taken.

8.1 Internal Laboratory Audit
An annual internal laboratory audit of the entire laboratory technical procedure is conducted

by the QA Officer, MsMercades M. Leonto verify thatthe operations continue to comply
with the requirements for the laboratory quality system.
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A memorandum summarizing the Internal Laboratory Audit is prepared and sent to higher
levels of the MiamiDade County Public Schools $gm within two weeks of the Internal

Laboratory Audit effectivedaté¢ f t he auditds findings cast do

of the laboratory test resultsprecective action is takeand appropriately reported within a
month of thdnternal Lalmratory Audit effective date

8.2 Management Review

An annual laboratory management review is conducted by the Laboratory Director, Ms.
Doraida Diaz, to assess the laboratory quality system and testing activities in order to ensure
its continuing suitabilityand effectiveness as well as to introduce all necessary changes or
improvements in the quality system and laboratory operations. Due to the small size of our
facility, the same person conducts the internal audit (See section 8.1) and the laboratory
manageent review. This provides the Technical Director with a reasonable period of time to
carry out any corrective actions derived from the preceding internal audit.

Inter-Laboratory Proficiency Tests (PT) from an external source (Analytical Products Group
of Belpre, Ohio) and singlblind Internal Proficiency Tests (IPT) prepared by the MT&E QA
Officer are run twice a year to monitor laboratory quality and to prevent and detect fraud.

The annual management takes into account the outcomes from recerdl iatedits, the
results from the intelaboratory comparisons or PTs, the results from the internal proficiency
tests (singléblind sample), any changes in the volume and type of work undertaken, and
feedback fromM-DCPShigher administrative levels.

A memorandum summarizing é#iManagement Review is prepared and sent to higher levels of
the MiamiDade County Public Schools systerthin two weeks of the Management Review
effective datel f the reviewbdés findings cast thadoubt
laboratory test results, corrective action is taken and appropriately reported within a month of
the Management Review effective date.

9.0FACILITIES, EQUIPMENT, REAGENTS, AND PREVENTATIVE MAINTENANCE

9.1Equipment and Reference Materials

Records arenaintained for each major equipment and all reference materials significant to the
tests performed. These records include documentation on all routine angutior
maintenance activities and reference material verifications.

The records include:
1) The rame of the equipment;
2) The manufacturer's name, type identification, and serial number or other unique
identification;
3) Date received and date placed in service (if available);
4) Current location, where appropriate;
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5) If available, condition when received (emgw, used, reconditioned);

6) Copy of the manufacturer's instructions, where available;

7) Dates and results of calibrations;

8) Details of maintenance carried out to date and planned for the future; and
9) History of any damage, malfunction, modification or repair.

Glassware CleaningGlassware is cleaned to meet the sensitivity of the method. Any cleaning
and storage procedures that are not specified by the method are documented in laboratory
records and SOPs.

9.2Documentation and Labeling of Standards and Reagents

Records are kept for all standards and reagents, including the manufacturer/vendor, the
manufacturerds Certificate of Anal ysi s or
recommended storage conditions, and an expiration date after which the matestalised

unless it is verified. Original containers provided by the vendor are labeled with an expiration
date.

Detailed records are maintained on reagent and standard preparation in the Reagent/Standard
Preparation Logbook. These records indicate tralityalio purchased stocks or neat
compounds, reference to the method of preparation, date of prepdratighnexpiration date

and preparer's initials.

All containers of prepared reagents and standardse i denti fi ed with an
concentratia , date of prepar at iexpration gateeThisa dagar i s i ni
subsequentlinked to the documentation requirements above.

1) Reagents In methods where the purity of reagents is not specified, analytical
reagent grade shall be useReagents of lesser purity than those specified by the
method are not used. The labels on the container are checked to verify that the
purity of the reagents meets the requirements of the particular method. Such
information is documented.

2) Water- The quaity of reagent water sources is monitored and documented to meet
method specified requirements. The reagent water used is deionized, filtered
through a 0.2 micron filter and has a resistivity of 18 megaohms/cm at 25 degrees
centigrade.

9.3Computers and Electonic Data Related Requirements

Where computers or automated equipment are used for the capture, processing, manipulation,
recording, reporting, storage or retrieval of test data:

e Section 8.1 t hrough 8. 11 - (Gobd AutbmratedEP A D
Laboratory Practiceso (1995), i's used ac
computer software is documented to be adequate for use;

e procedures are established and implemetttpdotect the integrity of data;



Quality Manual
Department of Materials Testing and Evaluation
Miami-Dade County Public Schools
Last Revisiori March 2, 2009
Page24 of 28

e computer and automated equipment are maintained to ensure pragemiag;

e appropriate procedures are used for the maintenance of security of data including
the prevention of unauthorized access to, and the unauthorized amendment of,
computer records.

9.4 Preventative Maintenance

A routine preventative maintenance program is used to minimize the occurrence of instrument
failure and other system malfunctions. Designated laboratory employees regularly perform
routine scheduled maintenance and repair, if feasible, of all instrumdimsaintenance that

is performed is documented in the corresponding instrument logbook. All laboratory
instruments are maintained in accordance with manufacturer's specifications.

9.5 Inspection/Acceptance Requirements for Supplies and Consumables

Labels ndicating the following information on receipt and testing are to be used for critical
supplies and consumables:

eUnique identification number (if not clearly shown).

eDate received.

eDate opened.

eDate tested (if performed).

eDate to be retested (if applicaple

eExpiration date.

10.0 SPECIFIC ROUTINE PROCEDURES USED TO EVALUATE DATA QUALITY

Quiality control acceptance criteria are used to determine the validity of the data based on the
analysis of internal Quality Control samples. The completion of analyticalwhese the QC
sampl es fall within prescribed acceptance cri:
any data generated in the process is considered reliable and legally defensible. Analytical runs
where QC samples fall outside the establisheceptance criteria indicate that the laboratory is
"out-of-control” and any data generated in the process is considered suspect, therefore, the
corresponding samples are reanalyzed. If the problem persists during the reanalysis process, an
investigationis conducted to identify possible causes and corresponding corrective actions.

Individual sample results will be accepted only if the corresponding sample analysis is bracketed
between passing QC samples within an analytical run.

As described in sectiof.0, the quality control system that determines batch acceptance consists

in Method Blank (MB), Laboratory Control Samples (LCS), and Matrix Spikes/Matrix Spike
Duplicates (MS/MSDs) that are analyzed with each batch of samples to verify that the accuracy
and precision of the analytical process are within the expected performance of the method. The
results of these QC samples are compared to the corresponding acceptance criteria to determine
acceptance of the data.
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10.1 Method Blank (MB)

One Method Blank saple is takenn situ per site per day with a minimum of one MB with

each set of 20 or fewer samples. The MB is treated exactly as a sample, including exposure to
all equipment, glassware, procedures, and reagents to assess whether analytes or interference
are present within the analytical process or system. The result obtained for every Method
Blank is used to determine the acceptance of the corresponding samplecsgitance

criteria;. MB measurements shouldot be greater thamt times the estimatedimit of
Detection(LOD).

Whenever a MB result fails the acceptance criteria, the source of contamination is investigated
and measures taken to correct, minimize or eliminate the problem. Each sample in the affected
batch is assessed against the abmiteria to determine if the sample results are acceptable.
Any sample associated with the contaminated blank is reprocessed for analysis or the results
reported with appropriate data qualifying codes.

10.2 Laboratory Control Samples

The frequency and correspding acceptance criteria of the Laboratory Control Samples
described in section 6.0 are as follows:

1. CalibrationBlank (CB): The reagent, deionized water is analyzed after the initial
calibration, every ten samples, and at the end of eaclAcgeptanceriteria: CB
measurements should fall below thimit of Detection(LOD).

2. Duplicates: Duplicate samples are analyzed at a rate of one duplicate every twenty
or fewer samples per analytical ruAcceptance criteria: Duplicate Relative
Percent Difference shuld be less than 20%.

3. Quality Control Samples: A NIST traceable lead standard reference material: SRM
1643E (19.63 ppb of lead) from a source different from the one used to prepare the
initial calibration standards is analyzed after the initial calibnatievery ten
samples, and at the end of each Agateptance criteria: The reference standard
should be within 8815% of the expected concentratiand the %RSD
throughout the rurshould be less than 5

Individual sample results will be accepted onlytlile corresponding sample analysis is
bracketed between Laboratory Control Samples that pass their corresponding acceptance
criteria in a given analytical run, otherwise, they are reanalyzed. If the problem persists
during the reanalysis process, an ingggton is conducted to identify possible causes and
corresponding corrective actions.

10.3 Matrix Spikes/Matrix Spike Duplicates (MS/MSD)
The Matrix Spikes/Matrix Spike Duplicates described in section 6.0 are analyzed at a

frequency of once every 20 or fewsamples per matrix type. The samples selected for
spiking are rotated among received samples so that various matrix problems may be noted
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and/or addressedicceptance criteria: Matrix Spike % Recovery should be betweein 80
120%, the Matrix Spike DuplicatdRelative Percent Difference should be less than 20%.

MS/MSD analyses are primarily designed to assess data quality in a given matrix, and not
laboratory performance. In general, if the other QC parameters fall within acceptance criteria,
performanceproblems with MS/MSD results may either be related to the specific sample
matrix. If any individual % Recovery for the MS (or Relative % Difference for the MSD) falls
outside the designated acceptance criteria, the MT&E Department determines if the poor
recovery is related to a matrix effect or a laboratory performance problem. A matrix effect
could be initially addressed by the use of appropriate matrix modifiers

11.0 CORRECTIVE ACTION

Corrective action is the process of identifying, recommending, apprauiagimplementing
measures to counter unacceptable procedures or out of control QC performance which can affect
data quality. To the extent possible, samples are reported only if all quality control measures are
acceptable.

Corrective action in the labatory may occur prior to, during and after initial analyses. A number

of conditions such as broken sample containers, multiple phases, low/high pH readings,
potentially high concentration samples may be identified during sampl& log just prior to
analsis. The SOPs specify conditions during or after analysis that may automatically trigger
corrective action or optional procedures. These conditions may include dilution of samples and
automatic reinjection/reanalysis when certain QC criteria are not met.

Any QC sample result outside of acceptance limits requires corrective action. Once the problem
has been identified and addressed, corrective action will include the reanalysis of samples.

The analyst will identify the need for corrective action. The Technical Director will approve the
required corrective action to be implemented by the laboratory staff. The QA Officer will ensure
implementation and documentation of the corrective action.

The QA officer does notify the Technical Director of deficiencies in the quality system and
monitors corrective action. Any written correspondence regarding deficiencies goes through the
Technical Director.

Corrective actions are performed prior to rekea@f the data from the laboratory. The corrective
action will be documented in both a Corrective Action Log (signed by analyst, Technical Director,
and QA Officer), and the narrative in data report.

Where a complaint, or any other circumstance, raisasbtd@oncerning the laboratory's
compliance with the laboratory's policies or procedures, or with the quality of the laboratory's

! SeeSOPs # MT&E02 and 03 for information regarding current Matrix Modifier Solution usage.
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tests, the laboratory shall ensure that those areas of activity and responsibility involved are
promptly audited. Records dfé¢ complaint and subsequent actions are maintained.

12.0 SUBCONTRACTING AND SUPPORT SERVICES AND SUPPLIES
12.1 Subcontracting Laboratory Services

The M-DCPS Department of Safety, Environment and Hazards Management is advised in
writing if any analyses will be subcontracted to another laboratory. Any subcontracted work is
placed with another NELAC accredited laboratory for the tests to be performed. The
following records of all subcontracted analyses are maintained:

e a copy of the subcontracted | aboratoryos

e a copy of the report from the subcontracted laboratory

e notice to theVI-DCPSDepartment of Safety, Environment and Hazards Management.

12.2 Outside Support Services and Supplies

Records of all suppliers for support servicegpplies reagents, and consumable materials

required for tests are maintained. The laboratory does detgledrecords ofall purchases

made either through thbBliami-Dade County Public Schoolegular purchase requisition
process ofr by usi ng tebtalishee gysenil peandase® arders,r e d i t
shipping documents, invoices of (original) standards and reagents puresasetl as their
correspondig certificate of analysiesr e kept among the Department q

Miami-Dade County Public Schools, Department of Materials Testing and Evaluation only
uses those outside support servicegplies reagents, and consumable materiblg ae of
adequate quality to sustain confidence in the laboratory's Téstsactual shipped products are
inspected and compliance withe appropriatespecifications is verified and recorded the
reagent and standard preparation loghook

Proficiency Tes{PT) samples designed for the analytes established by EPA for water samples
are analyzed in our facility for trace amounts of lead as per SOP MIB&tice year. These
PT samples are received from a Ni&dproved, ISO 9001 registered PT provider: the
Analytical Products Group of Belpre, Ohio.
13.0 REFERENCES
* 2003NELAC Standardsi=ffective July 20%
Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans,-QAMS
005/80, Decembez9,1980, Office of Monitoring Systems and Qual#ygsurance, ORD, U.S.
EPA, Washington, DC 20460.

RCRA QAPP Instructions, U. S. EPA Region 5, Revision: April 1998
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* QA/G-6: Guidance for the Preparation $tandard Operating Procedures for QueRslated
Operations EPA/240/4B1/004, March 2001

* Manual for the Certification of Laboratories Analyzing Drinking Water EPA/5BDA08,
April 1990.

* Methods for the Determination of Metals in Environmer§amples EPA/600/R41/111,May
1994

* Technical Notes on Drinking Water Methods EPB00/R94/173, October 1994

* Manual for the Certification of Laboratories Analyzing Drinking Water, ERBA4B-92-002,
September 1992

* FL Dept. of Environmental Regalion (DER) Quality Assurance Plans, DER-001/90,
August 1990

* EPA-Handbook for Analytical Quality Control in Water and Wastewater Laboratories; EPA
600/479-019, March 1979

* NIST-Methods for Chemical Analysis of Water & Waste, PB28677 USEPA, Mrch 1983

* Currently located inthe Miambade County Public School 6s Depe

and Evaluation laboratory.
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NELAC CERTIFICATION STATEMENT

The applicant understands and acknowledgesMiati -Dade County Public SchoolsPepartment
of Materials Testing and Evaluationis required to be continually in compliance with the Natiopal

Environmental Laboratory Accreditation Conference (NELAC) standards and shall be subject|to the
penalty provisions provided therein.

| herebycertify that | am authorized to sign this application on behalf of the applicant/owner anfl that
there are no misrepresentations in my answer to the questions on this application.

Department of Materials Testing and Evaluation
Miami -Dade County PublicSchools

%f/f 3/2/2009

Signature ~ Doraida Diaz Date
Laboratory Director,

=% 3/2/2009
Signature ’ Mercedes M. Leon Date

Quality Assurance Officer

W 3/2/2009

Signature '’ 0 Alberto Velazquez Date
Technical Director
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INITIAL DEMONSTRATION OF CAPABILITY

As per SM3020 B. Quality Control Practices (Examination of Water and Waste Water, 20 "
Edition, 1998 p.p. 3 -4) an initial Demonstration of Capability (DOC) is made prior to using
any test method, and at any time there is a significant change in instrument type,
personnel or test method.

All demonstrations are documented through the use of the form in this appendix.

The foll owing steps are performed:

1.

Five aliquots of a quality control sample obtained from an outside source different
from the one used to prepare the calibration standards (NIST -traceable QC sample)
are prepared.

The concentration of the aliquots shall fall within the standard calibration curve
middle -concentration range.

All aliquots are then analyzed either concurrently or over a period of time not to
exceed six months, according to SM 3113B to determine trace levels of Lead in
drinking water samples using Atomic Absorption Spectrophotometry following SOP #
MT&EO03.

Using all the Pb concentration (ppb) analytical results obtained by each analyst,
the individual % Recovery values, average % Recovery, Standard Deviation, and
overall % Relative Standard Deviation are calculated and compared with the
corresponding test method acceptance criteria included in SOP # MT&ED3 for
precision and accuracy.

If the accuracy and precision criteria is met, the performance is considered to be
acceptable.

If any one of the statistical parameters do not meet the acceptance criteria, the
performance is unacceptable .

When one or more of the statistical parameters fail the acceptance criteria, the
laboratory repeats the test. If repeated failure occurs, the laboratory will locate
and correct the source of the problem and repeat the test beginning with 3.

CERTIFICATION STATEMENT

A certification statemen t is used to document the completion of each demonstration of
capability. A copy of the certification statement is  shown in Appendix C. The associated
raw data and calculations for each employee are retained inthe De p ar t npersohnéls
and analytical records.
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DEMONSTRATION OF CAPABILITY
CERTIFICATION STATEMENT

Date: 2/9/2009

Laboratory Name: Miami-Dade County Public Schoeldaterials Testing and Evaluation Department
Laboratory Address: 7040 West Flagler St. Miami, FR3144

Analyst Name: Alberto Velazquez

Matrix: Laboratory pure reagent water

Method Number/SOP#/Rev#/Analyt&M 3113B / MT&EO02 Rev. 4 & MT&EO3 Rev. 5/ Lead

We, the undersigned, CERTIFY that:

1. The analyst identified above, using the cited mesthod, which is in use at this facility for the analyses of

samples under the National Environmental Laboratory Accreditation Program, have met the Initial

Demonstration of Capability.
2. The test method was performed by the analyst identified on thifaagioin.

3. A copy of the test method and the laboratepgcific SOPs are available for all personnesibe.

4. The data associated with the initial demonstration of capability are true, accurate, complete-and self

explanatory (1).

5. All raw data (includinga copy of this certification form) necessary to reconstruct and validate these
analyses have been retained at the facility, and, the associated information is well organized and available

for review by authorized inspectors.

Doraida Diaz Gyl 2/9/2009
Laboratory Director s Sighatime " Date
Mercedes M. Leon . ,Z,ji% 2/9/2009

Quality Assurance OffBigga’ttﬂfe‘)s* Na me Date

(1) True: Consistent with supporting data.
Accurate: Based on good laboratory practim@ssistent with sound scientific principles/practices.
Complete: Includes the results of all supporting performance testing.

Self-explanatory: Data properly labeled and stored so that the results are clear and require no additional

explanation.
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DEMONSTRATION OF CAPABILITY
CERTIFICATION STATEMENT

Date: 2/9/2009

Laboratory Name: Miami-DadeCounty Public SchooiMaterials Testing and Evaluation Department
Laboratory Address: 7040 West Flagler St. Miami, FL 33144

Analyst Name: Mercedes M. Leon

Matrix; Laboratory pure reagent water

Method Number/SOP#/Rev#/Analyt&M 3113B / MT&EO2 Rev. 4& MT&E -03 Rev. 5/ Lead

We, the undersigned, CERTIFY that:

6.

10.

The analyst identified above, using the cited test method, which is in use at this facility for the analyses of
samples under the National Environmental Laboratory Accreditation Program, havéhemititial
Demonstration of Capability.

The test method was performed by the analyst identified on this certification.
A copy of the test method and the laboratgpgcific SOPs are available for all personnetibe.

The data associated with thetiai demonstration of capability are true, accurate, complete and self
explanatory (1).

All raw data (including a copy of this certification form) necessary to reconstruct and validate these
analyses have been retained at the facility, and, the assdofai@dation is well organized and available
for review by authorized inspectors.

Alberto Velazquez a}"% 2/9/2009

Technical Directords Signmlerev Date
Doraida Diaz ?ﬂ oy 2/9/2009
Laboratory Director 6s Sighatume Date
(2)  True: Consistent with supporting data.

Accurate: Based on good laboratory practices consistent with sound scientific principles/practices.
Complete: Includes the results of all supporting performance testing.

Self-explanatory: Data properly labeladd stored so that the results are clear and require no additional
explanation.
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STANDARD Page 1of 10
Materials OPERATING
Testing and PROCEDURE
[I)Evaluatlon Title: Potable Water Sample Collectio SOP. # MT&EM
epartment and Management Revision: 2
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1.0SCOPE AND APPLICATION

This standardperating procedure applies to the collection and management of drinking water
samples obtained from sources within the Midade County Public School$1¢(DCPS§ to
determine trace amounts of lead. It includes the specific protocols for sample collection,
handling and storage, and chaificustody to be followed by th&1-DCPS Department of

Safety, Environmental and Hazards Management personnel. These samples are delivered to the
Materials Testing and Evaluation Department of tMeDCPS where the corresponutj
analytical test procedure is performed.

All policies and procedures included on this document have been structured in accordance with
the NELAC standard adopted in July 2004 (current as of the date of this publication) and
applicable EPA requirementggulations, guidance, and technical standards.

2.0SAMPLING PROCEDURE

The M-DCPSDepartment of Safety, Environmental and Hazards Management regularly collects
water samples under the following circumstances:

a) Previous sampled water coolers with elevated leagls.

b) Water coolers shut off.

c) New water coolers.

d) Potable water sources in place.

e) Potable water sources where plumbing work has occurred.

2.1 Sample Types

Collected samples are classified in two different types as follows:

a) Type 1 (Morning First Draw Sample): According to EPA protocol, the Morning
First Draw Sample is collected before the school opens and before any water is
used. The water sample is collected immediately after opening the water source
without allowing any water to waste.

b) Type 2 (Flush Samge): According to EPA protocol, the Flush Sample is
collected after the water source is allowed to flush for 30 seconds. Additional water
cooler followrup samples are taken if the results of the corresponding Type 1
samples are above the EPA approved leael.
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Department

Appropriate sample labeling v@ry important to avoid improper reporting of final results.
2.2 Equipment and Supplies

The following equipment and supplies are used during the water sample collection and
management procedure:
a) Sample Bottles: The water samples are collecteddhdm Item #313HI 0031, 250
milliliter high-density polyethylene, fieldeady bottles.
b) Nitric Acid (HNOj3): 1 ml of a diluted nitric acid solution 1:3 (HN®eagent
Water) is added as a preservative tchesample bottle.
c) Nitrile Gloves: The collection personnel have to wehrebnitrile fully coated,
guantlet cuff, interlock liningloves at all times during the sample procedure.

2.3 Collection Procedure

Samples are manually collected B{-DCPS Department of Safety, Environmental and
Hazards Management personnel in 250 ml plastic containers to which 1 ml of 1:3 diluted
nitric acid (HNQ:Reagent Water) had been added as a preservative. This should result in
samples having a pH reading of lessntl220. Table | shows the general water sample
collection protocol for both initial and followp samples.

One Method Blank (MB) sample is takensitu per site per day with a minimum of one MB

with each set of 20 or fewer samples. The MB sample bottided with reagent water
(deionized, filtered through a 0.2 micron filter and has a resistivity of 18 megaohms/cm at 25
degrees centigrad@yovided by the Materials Testing and Evaluation Departnidré. MB

is treated exactly as a sample, including expe to all equipment, glassware, procedures,

and reagents to assess whether analytes or interference are present within the analytical
process or system. The result obtained for a Method Blank sample is later used to determine
the acceptance of the compesiding sample set. One Method Blank (MB) sample is prepared

by filling out one sample bottle with deionized water provided by the Materials Testing and
Evaluation Department following the same procedure used to collect the actual samples.

Samples are natollected after vacations, weekends or holidays because these samples are
not representative of actual lead levels.
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Table | T Water Collection Protocol for Determination of Trace Levels of Lead in Potable
Water Sources at Miaribade County Public Schools.

Initial
Sample Source Sample 1rst Follow-up Sample | 2nd Follow-up Sample
Bubbler or Drinking
fountain Type 1 Type 2 None
Central Chiller Unit | Type 1 Type 2 None
Water Faucet Type 1 Type 2 None

End of school day. Flush End of school day. Flustb

Water Cooler Type 1 15 min and take sample| min and take sample

2.4 Sample Labeling

All sample bottles will be labeled with a pressure sensitive gummed label containing the
following information:

a) Sample Number

b) School Name

c) Type of Sample

d) Sample Source

e) Collectors Initials

f) Date of Sample

Theinformation on the labels is taken from the Lead Sample Number Logbook which is

described in detail in section 2.5. Figure 1 shows an example of a sample label. Method

Bl ank samples will receive a Sample Number a
Sampe 6 | abel section.
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Figure 1- Example ofa potable water bottle sample label
|-CHEM

CLIENT/SOURCE
Miami Senior High
SITE NAME DATE
Sample source: Cooler
4/5/2003
Location: Outside
TIME
SAMPLE # 123
2:16 pm
Sample Type 1
ANALYSIS Pb PRESERVATIVE
HNO3
COLL. BY
DD

2.5 Lead SampleNumber Logbook

Unigue sample laboratory numbers are generated by the Lead Sample Number Logbook
(Figure 2) which is filled out by the Department of Safety, Environmental and Hazards
Management collection personnel with specific sample information that includes facility
name, sample type, sample source, manufacturer of cooler (including serial number),
location of sample, collection date, collection time and sampler initials. This sample
unique ID or Lab Number is used for any container, glassware, and vial used throughout
the sample analytical process. Usually one field duplicate is collected per site and labeled
asUnique ID-A, andUnique ID-B.

A copy of this sheet will be given to the Materials Testing and Evaluation Department for
them to complete when lab results awailable. The original log sheet will be returned to
the Lead Sample Number Logbook kept at tleDCPS Department of Safety,
Environmental and Hazards Management.
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When the Materials Testing and Evaluation Department finishes laboratory analysis and
returns log sheet, these sheets will replace the original irLehd Sample Number
Logbooklocated in the Department of Safety, Environment and Hazards Management.

2.6Sample Acceptance Policy

All sample acceptance criteria are verified according to NELAC guidelifres. MT&E
Laboratorysample acceptance policy outlines the circumstances under which samples will be
accepted and establishes that:

Sample identification, anpling location, date and time of collection, collector's name,
preservation type, sample type, requested analyses and any special remarks concerning
the sample should be included in the L&mpleNumber logbook (See SOP MT&E

03);

Samples are assigneahique IDs (See sectio.1) using durable labels completed in
indelible ink;

Samples are collected in higlensity polyethylene bottles containing HN ensure
appropriate pH level&2.0);

Receipt within 36 hours of sample collection.

The water samplpH falls within the pH acceptance range.0);

An adequate sample volume of approximately 200 ml is collected per bottle; and

No signs of damage or contamination should be observed in the collected bottle samples.

Sample temperature is not measuredremorded at time of laboratory receipt because
drinking water samples do not required thermal preservation to be analyzed for lead using
atomic absorption spectrophotometry.

3.0CHAIN OF CUSTODY

Chain of Custody (COC) records are used to establish an im@atinuous record of the
physical possession, storage and disposal of collected samples. The COC records account for all
time periods associated with the samples. The COC records identify all individuals who
physically handled individual samples. The C@@ns remain with the samples during transport

or shipment.
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Access to all samples is controlled. The laboratory area is maintained securely and is restricted to
authorized personnel only.

A Chain of Custody form(See Figure 3)is completed by theDepartment of Safety,
Environmental and Hazards Managememarsonnel who deliver the samples and by the
Materials Testing and Evaluation Department personnel who receive it and ultimately dispose of
the sample batch after the analytical process is completed.

The COC form contas the following information:
a) Collector Name
b) Date
c) Collections Initials
d) Sample Number to be analyzed
e) Name of Person Receiving the Samples

4. 0HEALTH AND SAFETY WARNINGS

The empty sample bottles contain a few drops of concentrated nitric acicsHN&efore, they

should not be stored in surroundings where trace acid fumes can cause damage. When bottles are
being filled during the collection process, the sampler should be careful not to spill the acid on
his/her person. The completely filled samplottles are also very acidic and should be handled

with care. Water samples should be stored at ambient temperatures and not allowed to heat up.

5.0SAMPLE STORAGE

The water samples are held at ambient temperatures and delivered by the Department of Safety,
Environmental and Hazards Management samplers to the Materials Testing and Evaluation
Department laboratory for analysis. Chain of custody documents are signbe Iyvolved

parties.

6.0PERSONNEL QUALIFICATIONS
Sampling personnel from th®1-DCPS Department of Safety, Environmental and Hazards

Management should be acquainted with this Standard Operating Procedpdatae water
sample collection and managerhen
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Figure 2- Lead Sample Number Logbook
LEAD SAMPLE NUMBER LOG

Lab
No.

Facility

Sample
Type

Sample Source | Manufacturer Location

Date Time Initials | PPB

Type 1lsample = morning draw sample

Type 2 sample = 30 second flush sample

This column completed IMT&E *
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Figure 3- Chain of Custody Form

CHAIN OF CUSTODY LOG

Sample Initials

Collector Name

Receipt
Date/Time

Sample Lab
Number

Received
By

Comments | Disposal

Date By

Disposed
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Changes/Reasons for Change:

03/02/2009 The acceptance criteria for pH lewdlcollected samplesas changed from < 3 to <

2.
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Prepared By:

Doraida Diaz

Laboratory Director

Materials Testing and Evaluation Department
Miami-Dade County Public Schools

Approved By:

Alberto Velazqtiéz 0
Laboratory Technical Director

Materials Testing and Evaluation Department
Miami-Dade County Public Schools

uﬁf
Mercede$ M. Leon
Quality Assurance Officer
Materials Testing and Evaluation Department
Miami-Dade County Public Schools

3/2/2009
Date

3/2/2009
Date

3/2/2009
Date
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1.0SCOPE AND APPLICATION

This standard operating procedure applies to the preparation reftents and standards used in the
determination of trace amounts of lead in potable water by graphite furnace atomic absorption
spectrophotometry (SOP # MT&E3). It also describes the appropriate glassware and containers for
preparation, storage conditis, labeling and record keeping procedure for stock, primary and
working standard solutions.

All policies and procedures included on this document have to be followed by the Materials Testing
and Evaluation Department at Miadade County Public Schoolsw@ have been structured in
accordance with the NELAC standard adopted in July 2004 (current as of the date of this publication)
and applicable EPA requirements, regulations, guidance, and technical standards.

2.0STANDARD PREPARATION

The standards use in thealysis of lead in potable water usingerkinElmerAAnalyst 600atomic
absorption spectrophotometer with an H8@0 graphite furnace and an &8 furnace autsampler
are prepared as follows:

Lead Stock Standard (1000 ppm)lead standard traceable 8MtdST SRM 3128 (Exaxol PL PB1
100). This standard is stored in the original bottle provided by the manufacturer at room temperature
until the expiration date.

Lead Primary Standard (10 ppm)} A 5 ml aliquote of the 1000 ppm Lead Stock Standard is
measured with a volumetric pipette and added to a 58@hmetric flask which already contains
approximately 450 ml of Type | reagent water. Then, 1ml of spectroscopic grade concentrated nitric
acid (HNQOg) is added to the flask and the volume is completed with Type | reagent water up to the
500 ml mark. This yields a 10 ppm Lead Primary Standard with 0.2% nitric acid. This standard
solution is valid fotwo monthsafter the preparation date.

Lead Intermediate Standard (100 ppb):A 5 ml aliquote of the 10 ppm Lead Primary Standard is
measured with a volumetric pipette and added to a 50@hmetric flask which already contains
approximately 450 ml of Type | reagent wat€hen, 1ml of spectroscopgrade concentrated nitric
acid (HNQ) is added to the flask and the volume is completed with Type | reagent water up to the




APPENDIX D-Pagel3
Quality Manual
Department of Materials Testing and Evaluation
Miami-Dade County Public Schools
Last Revisiori March 2, 2009

P
\A[ Miami-Dade County Public Schools

giving our students the world

STANDARD Page:2 of 6
Materials OPERATING
Testing and PROCEDURE
Evaluation | Title: Preparation of Lead Standards for | SOP #: MT&E02
Department Atomic Absorption Spectroscopy | Revision: 5
Analysis. Issue Date:03/02/200

500 ml mark. This yields a 100 ppb Lead Intermediate Standard with approximately 0.2% nitric acid.
This standard solution is valid for two months after the preparation date.

Lead Working Standard (20 ppb): A 20 ml aliquote of the 100 ppb Lead Intermediate Standard is
measured with a volumetric pipette and added to a 18@hmetric flask which alregdcontains
approximately 50 ml of Type | reagent wat€hen, 0.2 ml of spectroscopic grade concentrated nitric
acid (HNQ) is added to the flask and the volume is completed with Type | reagent water up to the
100 ml mark. This yields a 20 ppb Lead WorkBigindard with approximately 0.2% nitric acichis
standard solution is valid for two months after the preparation date

Lead Working Standard (40 ppb): A 40 ml aliquote of the 100 ppb Lead Intermediate Standard is
measured with a volumetric pipette aadided to a 100 miolumetric flask which already contains
approximately 50 ml of Type | reagent wat€hen, 0.2 ml of spectroscopic grade concentrated nitric
acid (HNQ) is added to the flask and the volume is completed with Type | reagent water up to the
100 ml mark. This yields a 40 ppb Lead Working Standard with approximately 0.2% nitrid laisid.
standard solution is valid for two months after the preparation date

Further dilutions are performed automatically by the atomic absorption instrumeattasf phe
programmed method to produce the analytical standard calibration curve used to calculate sample
results(SOP # MT&E04).

3.0MATRIX MODIFIER

In general, if the other QC parameters evaluated throughout an atomic absorption analytical run to
determne trace levels of lead in potable water, fall within acceptance criteria, performance problems
with Matrix Spike results may be related to the specific sample matrix. A matrix effect could be
initially addressed by the use of appropriate matrix modifieinss is a discretionary decision of the
Materials Testing and Evaluation Department Laboratory Technical Director.

A PalladiumMagnessium Nitrate matrix modifievill allow a pyrolysis temperature of 108G with
a characteristic mass of 50 pg/0.08%4 and itis recommended by the manufactuiarthe analysis
of lead in potable watewith this modifier a higher atomization temperature of 1¥D@ required.
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The matrix modifier solutiois prepared as follows:

Palladium-Magnessium Nitrate Matrix_Modifier > To a 50 ml flask, add 5 ml af Perkin Elmer

1% solution of Pd in 15% HNfand 0.5 ml ofPerkin Elmer 1% solution d¥ig(NOz3), and dilute to

a 50 ml final volume with Type | reagent grade waldris solution is valid for one year after the
preparation datelThe preparation is also recorded in the Reagent & Standard Preparation Laboratory
Logbook

4.0STANDARD PREPARATION VALIDATION

The standard preparation is validated by using the resulting working standards in the initial
calibration and mtaix spike procedure, respectively, of a regular run conducted &Qe# MT&E
03.

The initial calibration has to yield a linear regression correlation coefficient of 0.995 or higher to be
acceptable. If the initial calibration fails, the calibratiomepeated once and the process continues if

it passes, if it fails again a message is printed and the run is stopped. In all cases, the initial
calibration must be acceptable before analyzing any samples. If any deviation from the initial
calibration is deected during recalibration (reslope) with the 20 ppb working standard, the
instrument corrects it automatically. The results for BIST traceable lead standard reference
material: SRM 1643E (19.63 ppb of lead), from a source different from the onéougexpare the

initial calibration standards (se8OP # MT&EO03), should be within 8815% of the expected
concentration.

5.0RECORD KEEPING PROCEDURE

Records are kept for all standards and reagents, including the manufacturer/vendor, the
manufacturerés Certificate of Analysis or pur

2InSOP#MT&E—OC%—ﬁDetermination of Tr ace Level s of Lead

Spectroscopyo, t he modi f jlimthe softwlarea Autosaspgieo pagedn otder tos e t
ensure thatjog of Pd and 8g of Mg (NG;), will reach the graphite amizer with each sample injection.
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storage conditions, and an expiration date after which the material is@dtunless it is verified.
Original containers provided by the vendor are labeled with an expiration date.

The laboratory maintains a logbook listing reagent data and standard preparation (See Figure 1), ar
AA Instrument Logbook an@lVork Orderspecific blders which include all associated analytical run
instrument printouts, calculations, and QA/QC compliance informalfibis record keeping system

links the preparation of the primary (10 ppm), intermediate (100 ppl)vorking (20 and 40 ppb

lead stadardsas well as of thanatrix modifier solutionto the results obtained for the specific
samples analyzed in each run and calculated based on the resulting initial calibration standard curve.

Figure * Reagent/Standard Preparation Logbook
REAGENT/STANDARD PREPARATION LOGBOOK

MATERIALS TESTING AND EVALUATION DEPARTMENT

Manufacturer

Receipt / » . . Compliance w/ | AA Results | Recommended
. Reagent/Std. Certificate of Received / Expiration
Preparation . Manufacturer . Specs/Regs. | Data Set Storage
Description Analysis Included | Prepared By Date »
Date (YIN) Name/Date| Conditions

(YIN)
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Changes/Reasons for Change:

01/13/05 Based on the standard solution stability study conducted at MT&E (See attached MT&E
Memo # 2554), the expiration date for the Intermediate, Working, and Matrix Spike Stawdaeds
change from a week after preparation date to two months after preparation date.

2/19/07- The use of &alladiumMagnessium Nitratenatrix modifier solution was introduced in the
met hod as per recorememdationythesetormformationteksted to detailedolution
preparation procedures, storage conditions and expiration determination was added to this
specification.

3/11/081 The preparation othe matrix spike standard was removed becahge function is
performed by injecting theparopriate volume of the 20 ppb Pb working standard.

03/02/2009 The AAnalyst Notebook Pagés c ol umn i n the Reagent/ St a
was removed and Compbance e/ \BpecstRegs. YNy :aAraResdlts Data Set
Name/Daté wadded to address NELAP audit findings.
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Doraida Diaz’
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Laboratory Technical Director
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1.0SCOPE AND APPLICATION

This standard operating procedure applies to the analgétaimination of trace levels of lead in
drinking water samples from sources within the Middade County Public Schools1¢(DCPS§ by
flameless atomic absorption spectroscopy. The Environmental Protection Agency (EPA) mandated
| evel Af or gI5) partsperbillidn gppbj of fedd eénedrinking water, therefore, our
main goal is to be able to reliably detect and timely report if the trace lead content of the submitted
samples is above or below that critical point.

The analytical process is perfoeth at the Materials Testing and Evaluation Departmem-of
DCPSwhere the main goal is to produce data that is scientifically valid and legally defensible with
known and documented quality in accordance with standards developed by the National
Environmenta Laboratory Accreditation Conference (NELAC) and any applicable state or EPA
regulations or requirements. RELAC Certification Statement (see Appendix A of the Quality
Manual) has been recorded to this effect.

2.0PROCEDURE

The technique of flameless atmmabsorption spectroscopy using the Peikimer graphite
furnace provides the means to determine heavy metals like lead in trace level quantities.

The Materials Testing and Evaluation Department determines trace lead concentrations in water
sources fronthe MiamiDade County Public Schools by atomic absorption spectroscopy following
the Standard MethodSM 3113B (Standard Methods for the Examination of Water and
Wastewater, 20 Edition, 1998, pp. @6 through 1) and using a computeontrolled
PerkinEmer Atomic Absorption Spectrophotometer with a furnace module that includes a graphite
furnace and an autosampler.

3.0APPARATUS
The analytical procedure is performed in a computer controlled (Winlab softRarkinElmer

AAnalyst 60@tomic Absorption Spectrophotometer with a Zeeman furnace module that includes
a HGA-600 graphite furnace and an &8 furnace autosampler.
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4.0 ANALYSIS
4.1STANDARDS
4.1.1 STANDARD PREPARATION

Theprimary (10 ppm), intermediate (100 ppb), and working (204éhppb) lead standards
are prepared from a&d standard traceable to NIST SRM 3128 (Exaxol PL-EE)as per
SOP # MT&EOQ2. Further dilutions are performed by the atomic absorption instrument
automatically from the 20 and 40 ppb working standards ais gbathe programmed
method in order to produce the fipeint analytical standard calibration curve used to
calculate sample results

The Reagent & Standard Preparation Laboratory Logbook, the AA Instrument Logbook,
and theWork Orderspecific analyticatecord foldersare maintained in order to link the
preparation process to rspecific initial calibration curves used in the calculation of the
individual sample results.

4.2BLANKS
4.2.1 Method Blank (MB):

One Method Blank (MB) sample is collected as p&P# MT&E-01 in situ per site per day

with a minimum of one MB with each set of 20 or fewer samples. The MB is treated exactly as
a regular unknown sample, including exposure to all equipment, glassware, procedures, and
reagents to assess whether analytaaterference are present within the analytical process or
system. The MB sample is analyzed once within the same analytical run as its associated
sample batch.
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4.2.2 Calibration Blank (CB)

Acidified reagent deionized wates analyzed as th€alibration Blank (CBbefore every
analytical runto monitor the quality of the water used to prepare the calibration standards
The CB is alsanjected as part of the calibration process and periodically throughout the
run.

4.2.3Matrix Modifier Solution

The PalladiumMagnessium Nitrate Matrix Modifier Solution prepared as per SOP #
MT&E-02is placed on Autosampler Location # 146

5 ul of this Matrix Modifier Solution[containing fug of Pd and 3g of Mg (NGs),] will
reach the graphite atomizer with each sample injection (See Method in Appendix E) in
order tominimize unwanted matrix effects.

4.3SYSTEM OPERATION CONDITIONS
4.3.1Instrument Parameters

The PerkinEImerAAnalyst 600 operation conditions for the determinati@f lead in
drinking water samples are defined by the method currently irS@e:MT&E-03-6 (See
method printout in Appendix EJ.he stateof-the-art detector and high performance optical
system are combined with a Transversely Heated Graphite AtonTigseA) furnace
assembly, longitudinal Zeemagiffect background correction, enhanced STPF technology,
and True Temperature Control (TTC) to provide unmatched graphite furnace AA
performance. The spectrometer and furnace are controlled using WinLab 32esoftwar

4.3.1.1 General AA Instrument Parameters

Wavelenght283.3 nm

® The quality of reagent water sources is monitored and documented to meet method specified requirer
(deionized, filtered through a 0.2 micron filter and with a resistivity of 18 megaohms/cm at 25 Celsius degrees
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OPERATING
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Slit Width: 0.7nm

Read Time3.0 sec
Read Delay0.0 sec
Baseline Offset Correction (BOC) Time sec

Signal Type AA-BG
Signal MeasuremenPeak Area

4.3.1.2Transversely Heated Graphite Atomizer (THGA) Furnace Program.

General Furnace Conditions

Step Temp Ramp Time Hold Internal Gas* Read
) Time  Flow Type  Step

1 110 10 40 250 Normal

2 130 15 40 250 Normal

3 1000 10 20 250 Normal

4 1900 0 3 0 Normal X

5 2450 1 5 250 Normal

*: Argon, grade: Ultra High Purity

Extraction SystemNo extraction is performed.

Injection Temperature20°C

Furnace Cleajout: No extra furnace cleanout

Furnace Autosampler:

Sample Volume: 2@l
Diluent Volume: 1Qul
Diluent Location: 147
Matrix Modifier: Volume: 5ul

Location: 146
Add to Calibration Blank and Standards
Add to Reagent Blank and Samples
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Autosampler and Furna&equence:

Step  Action and Parameters
A Pipet diluent + Modifier + spikéf applicable)+ sample/standard
B Run furnace Steps 1 through

Pipet SpeedTake Up100 % Dispensingl00 %

4. 4INSTRUMENT CALIBRATION

A PerkinElmercalibration and maintenance planin effect for the AAnalyst 6Q0Owhich
includes at least one visit to perform an internal calibration of the instrument, generally using
lead hollowcathode lamps (HCL).

A Furnace Blanks run (this is also called drfiring) before every analytical rustartsto

ensure that the grapé furnace tube is cleaanrd free of contaminant®\cceptance Criteria:

A horizontal line means that the tube is clean and the run can be started. If a peak shows,
anotherFurnace Blankhas to be run until no peak is visible confirming that the furriale

is clean to start the run.

To ensure an adequate detection sensitivity of the instrurhen20t ppb standard is injected
beforestarting evey analytical run in order to determine the characteristic mass (Measured
Characteristic Massand compare itwith the expected characteristic mass for a similar
system (Comparison Characteristic Mass)Acceptance Criteria The Measured
Characteristic Mass should fall within the-+20% of the Comparison Characteristic Mass
range ThePalladiumMagnessium Nitratenatrix modifier used for this method is expected
to yield a characteristic mass of 50 pg/0.0044s Aor lead, thereforethe Measured
Characteristic Mass obtained for the 20 ppb injection should be withidGt® pg /0.0044
A-srange.

A Calibration Blank is injected to be able to detect any possible contaminiatithe reagent
water used to prepare the standards before the instrument calibrationAstagance
Criteria: The concentration of the pmein Calibration Blank should be lower than 0.002

ppo.
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Before startingany analytical run the acceptance criteria corresponding to thérnace
Blank, the prerun Calibration Blankand the Measured Characteristic Mass shall be met.

The calibration procedurefor every runin the AA instrument consist of: 1) an initial
calibration (5point standard curve) whenever an initial instrument calibration has not been
performed on the day of analysis, and 2) periodic recalibration (reslope) withettion of

the 20 ppb working standardvery ten (10) sampleand calibration verification throughout

the run with the NISTSRM 1643E (19.63 ppb of b

General Calibration Parameters

Element: Pb

Calibration Equationtinear Through Zero
Calibration Unitsug/L (ppb)

Sample Unitsug/L (ppb)

Maximum Decimal Places: 2

Maximun Significant Figures}
Replicates: Fixed3

NooakowNE

As per MT&E SOP # MT&ED2, thel000 ppm stock lead standard is diluted to obtain a 10
ppm primary standard from which a 100 ppb intermediate standaatsasprepared by
appropriate dilution. The 100 ppb intermediate lead standard is then diluted to obtain the 40
and 20 ppb lead working standards that are actually loaded on the instrumesarapter.

Further dilutions of the 20 and 40 ppb working stadd are performed automatically by the

AA instrument to produce the standard calibration curve used to calculate sample results.
The following table describes the dilution procedures performed at the time of injection to
yield the appropriate standard noentrations needed for initial calibration, recalibration
(reslope), and instrument blank:
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ID Conc Auto-Sampler  Stock  Diluent
pg/L (ppb) Location (uh) (pl)
Calibration Blank  Calib. Blank ~ ---------- 148 20 10
Reslope Standard Reslope Std. 20.0 1 20 10
Reagent Blank Reagent Blank =~ ---------- 148 20 10
Standard 1 Calib. Std 1 5.0 1 5 25
Standard 2 Calib. Std 2 10.0 1 10 20
Standard 3 Calib. Std 3 20.0 1 20 10
Standard 4 Calib. Std 4 30.0 2 15 15
Standard 5 Calib. Std 5 40.0 2 20 10

The instrument produces a printout of the absorbance of each separate calibration standard
and a graph is also drawn and can be printed out.

If a regular sample and/or the matrix spikes leyond D0% of the calibration range, they
will be diluted usiig alternate sample volumes/blank volumes arahadyzed.

The PerkinElmer AAnalyst 600 instrument lamp (Hollow cathode lamp) is internally
calibrated once a year through a maintenance agreement contracted to the instrument
manufacturer RerkinElmey and a blank absorbance reading is performed prior to every
analytical run.

4 5INSTRUMENT OPERATION

The analyst must fill in the AA Instrument Logbook the information corresponding to the
current sample set including individual sample pH measurements (sample pH should be less
than2.0 for the sample to be analyzed).

The instructionsncluded in thePekinElmer AAnalyst 600 Furnae®nly Atomic Absorption
Spectromete©perational Guideline@Appendix F)must be followed by the analyst to perform
the test
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4.6 INTERNAL QUALITY CONTROL CHECKS
4.6.1 Laboratory Quality Control Samples and AcceptanceCriteria

The following samples are analyzed in every run to monitor the quality of the
collection and/oanalytical procedure:

1. Method Blank (MB): A MB sampleconsissin a samplecollected as per
SOP # MT&EOL1 in situ per site per day with a minimwhone MB with
each set of 20 or fewer sampl&ee section 4.2-Method Blank [MB])
Every MB sample is analyzed once within the same run as its associated
sample batchtherefore, there might be several MB samples in one
analytical run. Acceptance critea. MB measurements should not be
greater than 4 times the estimatadit of DetectionLOD).

2. Calibration Blank (CB): Acidified reagent deionized wafes run as the
Calibration Blank After the initial CB injection (See sectioh.2.2
Calibration Blankfor acceptance criteria), the Calibration Blankrus
after the initial calibration and then every ten samples throughout the run.
Acceptance criteria:CB measurements should fall below thienit of
Detection(LOD).

3. Duplicates: A randomly selected routine sample (usually the matrix spike
sample) is independently analyzed twatea rate of one duplicate every
twenty or fewer sampleso measurethe precision of the analytical
process. Acceptance criteria: Duplicate Relative PenteDifference
should be less than 20%.

4. Quality Control Sample (QC): An NIST-traceable lead standard
reference material: SRM 1643E (19.63 ppb of lead) from a source
different than the onaised to prepare the initial calibration standards is
included in evey run after the initial calibratiorto validate the laboratory
working standards both qualitatively and quantitativelyoughout the
run periodically every ten samples, and the end of the analytical run

* The quality of reagent water sources is monitored and documented to meet method specified requiremen
(deionized, filtered through a 0.2 micron filter and with a resistivity of 18 megaohms/cm at 25 Celsius
degrees).
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Acceptance criteria: The QC referenstandards should be within 85
115% of the expected concentratiand the%RSD throughout the run
should be less than 5.

5. Matrix Spikes/Matrix Spike Duplicates (MS/MSDs): A randomly
selected sample is spiked by duplicaligring the instrument injection
procedurein order to achieve a concentration increase of 10 ppb of lead
and run at a frequency of once every 20 or fewer samples per matrix type
to evaluate the bias and precisiointhe analyticalmethod as influenced
by a specific matrix. Acceptance criteria: Matrix Spike % Recovery
should be between 80120%, the Matrix Spike Duplicates Percent
Difference should be less thaa%.

The results obtained for these samples are used to determinalithiy of the results
obtained in a given analytical run. All acceptance criteria shall be met in order for a run to
be considered valid and the associated results acceptable.

4.7 CALCULATIONS

The AA WinLalB82™ software associated to th&Analyst 600 PerkinElmer Atomic
Absorption Spectrometeis setup to calculate the sample lead concentrations tséng
Linear Regression Through Ze@alibration option

The equation is:

C=K,xmxA

Where:

C: sample lead concentration in pptiL)

Ko: reslope coefficient (iis set to 1.0 during the initial calibration)
m: initial calibrationcurveslope

A: measured absorbance

The reslope feature allows for small corrections to the calibration curve using a single
reference standard (20 ppb working standard) following snielhges in instrumental
conditions. It will not adequately compensate for major changes in instrument parameters.
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The method settings established for the analytical runs ensure thatagagleis injected
three timesand basic statistical parametéke the mean, the standard deviation (SD), and
the % Relative Standard Deviation (%RSD) are automatically calcdlatéke replicates
This information is appropriately recorded in the final printouts.

The replicate % Relative Standard Deviation (% RBalculated as follows:

SD
Cmean

SD- \/Z(CI —Cmear)2

n-1

% RSD= x100

Where:

SD: Standard Deviation

. each replicate measurement

Cmean Mean value

n: number of measurements (2 for two replicates)

The duplicate % difference is calculated@tws:
Dup%%Diff = (conc#2—conc#l)

(conc#2+conc#l)/ 2

Where:
conc. #1 lead concentration of duplicate #1 in ppd/()
conc. #2 lead concentration of duplicate #2 in ppd()

The % Recovery for the Matrix Spike sample is calculated by the following equation:

spikeconc — sampleconc
expectedcconcincrease

x100

Matrix Spike% Recovery =
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Where:

spike conc lead concentration of spiked sample in ppfi()

sample conc lead concentration of espiked sample in pph¢/L)

expected conc. increadead concentratioapiked during the injection proced 0 ppb).

The % of expected concentration for the NIST reference material used to verify the
calibration is calculated as follows:

NIST SRM % of expected concentraion = SRM calculated concentraton x100

expected concentraton

Where:

SRM calculated concentratiolead concentration obtained in a given analytical run for the
Standard Reference Material.

expected concentratio®tandard Reference Materkalown concentration.

4.8 QA/QC AND CORRECTIVE ACTION

The initial calibration has to yield a linear regression correlation coefficient of 0.995 or higher
to be acceptable. If ¢hinitial calibration fails the run isutomaticallystopped. In all cases, the
initial calibration must be acceptable before analyzing any samples. If any deviation from the
initial calibration is detected during recalibration (reslope) with the 20 ppkingpstandard,

the instrument corrects it automatically. TREST traceable lead standard reference material:
SRM 1643E (19.63 ppb of lead) from a source diffeteanthe one used to prepare the initial
calibration standardshould be within 88.15% ofthe expected concentration to validate the
standard preparation performasl percurrentSOP # MT&E02.

Individual sample results will be accepted only if the corresponding sample analysis is
bracketed between calibration verification steps and Labgra&ontrol Samples that pass

their corresponding acceptance critanaa given analytical run as described in section 4.6
otherwise they are reanalyzed. If the problem persists during the reanalysis process, an
investigation is conducted to identify pdde causes and corresponding corrective actions.

MS/MSD analyses are primarily designed to assess data quality in a given matrix, and not
laboratory performance. In general, if the other QC parameters fall within acceptance criteria,
performance problems with MS/MSD results may either be related spéugfic sample






