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4 

1.0 POLICY STATEMENT  

 

This Quality Manual summarizes the policies and operational procedures associated with the 

determination of lead concentrations in drinking water samples by the Department of Materials 

Testing and Evaluation (MT&E) of the Miami-Dade County Public Schools (M-DCPS). Specific 

protocols for sample collection, handling and storage, chain-of-custody, laboratory analyses, data 

reduction, corrective action, and reporting are described. All policies and procedures have been 

structured in accordance with the NELAC standards adopted in July 2005 (current as of the date 

of this publication) and applicable EPA requirements, regulations, guidance, and 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. This Quality Manual, the attached SOPs, 

and related documentation describe the quality system currently in place at the MT&E 

Department.  

 

The purpose of the MT&E Laboratory is to analyze potable water samples from sources within the 

Miami-Dade County Public Schools (M-DCPS) to determine trace amounts of lead. The EPA 

mandated level ñfor actionò is fifteen (15) parts-per-billion (ppb) of lead in drinking 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 sample collection is performed by the Department of Safety, Environmental and Hazards 

Management of M-DCPS while the analytical determination is performed by the MT&E 

Laboratory using atomic 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 within M-DCPS, the 

preparation 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 Method SM 3113B (Standard Methods for the Examination of Water and Wastewater, 

20
th
 Edition, 1998, pp. 3-26 through 3-31) and using a computer controlled (WinLab32

TM
 

software) PerkinElmer AAnalyst 600 Atomic Absorption Spectrophotometer. 

 

The Standard Method SM 3113B is the only environmental chemical analyses performed by the 

MT&E Department and our 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 Environmental Laboratory Accreditation Conference (NELAC) and any applicable state 

or EPA regulations or requirements. A NELAC 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 samples are received from a NIST-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 discussions 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 requests to provide 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 the expected schedule.  

 

2.0 ORGANIZATION AND RESPONSIBILITIES  

 

2.1 Organization Chart  
 

 
 

Figure 2-1 
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An organization chart for the Department is shown in Figure 2-1. This chart includes all 

individuals involved in the administrative, sampling, 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 2-1 

are maintained in the M-DCPS Human Resources Department.     

 

2.2 Laboratory Director ï 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 and/or experience, basic laboratory skills are 

considered; 

 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 kept up-to-date. 

 Documenting all 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 Management System Review;  

 Documenting the quality of all data reported by the laboratory;  

 Ensuring that the laboratory has the appropriate resources and facilities to perform 

requested work; 

 Ensuring that corrective actions relating to findings from individual analytical runs 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 

 Ensuring that only those outside support services and supplies that are of adequate quality 

to sustain confidence in the laboratoryôs tests are used.   

 

In case of absence of the Laboratory Director, the Laboratory Technical Director will take 

over the corresponding responsibilities. 

 

2.3 Quality Assurance (QA) Officer ï Mercedes M. Leon, Chemist 

 

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. She is 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: 
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 Conducting internal audits on the entire technical operation annually; and  

 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 the corresponding responsibilities. 

 

2.4 Technical Director for Chemical Analyses ï Alberto Velazquez, Chemist 

 

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

responsible for: 

 Certifying that personnel with appropriate educational and/or technical background 

perform all tests for which the laboratory is accredited; 

 Monitoring standards of performance in quality control and quality assurance;  

 Monitoring the validity of the analyses performed and data generated in the laboratory to 

assure reliable data;  

 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 Laboratory Technical 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 of two (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 records, each 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 record management. 

 

2.6 Training    

 

The two (2) employees involved, Mr. Alberto Velazquez and Ms. Mercedes M. Leon had 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 Miami-Dade County Public Schools (M-

DCPS) to determine trace levels of lead.  Table 2-1 lists the parameter(s)/analyte(s) measured 

as well as references to the corresponding standard method(s) and the SOPs: 

 

Table 2-1 Miami-Dade County Public Schools, Department of Materials Testing and 

Evaluation Capabilities 

 

Parameter/Analyte Methodology SOP 

 

Lead 

 

Standard Method SM 3113B 

Analysis of Lead Content in 

Potable Water 

 

2.8 Laboratoryôs Approved Signatories 

 

The laboratoryôs approved signatories are shown on the title page of this Quality Manual with 

the appropriate titles. Also, 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 M-DCPS Department of Safety, 

Environmental and Hazards Management to ensure that it has the appropriate facilities and 

resources are available before commencing such work. 

 

3.0 SAMPLE HANDLING  

 

This section summarizes policies and practices for sample handling. Further details are contained 

in the corresponding SOPs. 

 

3.1 Sample Tracking 

 

The Department uniquely identifies each sample to be tested to ensure that there can be no 

confusion regarding identity.  The sample identification system includes identification for all 

samples. A consecutive numbering system generates a unique identification code (Sample Lab 

Number) for each sample collected by M-DCPS Department of Safety personnel and it is 

placed on each sample container. This unique ID is subsequently used in the Chain of Custody 

form, Lead Sample Number Logbook, AA Instrument Logbook, AA final printout, and final 

data result report linking the whole  analytical process from collection to result reporting. 

 

The unique ID is used for any container, glassware, and vial used throughout the sample 

analytical process. Usually one field duplicate is collected per site and labeled as Unique ID-

A, and Unique ID-B. The method settings established for the AA analytical runs ensure that 
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each vial is injected three times and 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 MT&E-03). 

 

The PT samples are also uniquely identified by Analytical Products Group of Belpre, Ohio, a 

NIST-approved, ISO 9001 registered PT provider. The same unique identification is recorded 

on the COC, the AA Logbook form, the AA final printout, and the final data result report. 

 

3.2 Sample Acceptance Policy 
 

All  sample acceptance criteria are verified according to NELAC guidelines 5.5.8.3.2. The 

Departmentôs sample acceptance policy outlines the circumstances under which samples will 

be accepted and establishes that: 

 Sample identification, 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 the Lead Sample Number Logbook (See SOP MT&E-01); 

 Samples are assigned unique IDs (See section 3.1) using durable labels completed in 

indelible ink;   

 Samples are collected in high-density polyethylene bottles containing HNO3 to ensure 

appropriate pH levels; 

 Receipt within 36 hours of sample collection. 

 The water sample pH falls within the pH acceptance range (pH<2.0, See SOP MT&E-01); 

 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 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. 

 

3.3 Sample Receipt Protocols 

 

Those samples that donôt comply with the acceptance criteria stated in section 3.2 are not 

analyzed by the Department and, if possible, re-sampling is requested.  The specific nature and 

substance of the variation is appropriately recorded in the Comments column of both the Lead 

Sample Number Logbook and 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 identification protocols. 

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 

Number Logbook and the Chain of Custody form entries. The AA Instrument Logbook further 

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 by Analytical Products Group of Belpre, Ohio, a 

NIST-approved, ISO 9001 registered PT provider and this ID is identical to the one recorded 

in the Chain of Custody form, the AA Instrument Logbook, the AA final printout, and the 

final data result report. 

 

3.4 Storage Conditions 

 

Samples are stored in a manner that prevents cross contamination. The samples are held at 

ambient temperature in an air-conditioned laboratory. 

 

3.5 Chain of Custody 

 

Chain of Custody records are used to establish an intact, continuous record of the physical 

possession, storage and disposal of collected samples. The 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 shipment. There is a COC Logbook 

at the Materials Testing and Evaluation Laboratory for both school site and PT water samples. 

 

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

to authorized personnel only. 

 

3.6 Sample Disposal 

 

Al l 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, sample data user and/or 

submitter of the sample. The samples are retained for six months. 

 

3.7 Waste Management and Pollution Prevention 

 

The Laboratory always uses the latest successful bidder for the óDisposal of Hazardous/Non-

Hazardous Waste and Photo Waste and Chemicalsô contract awarded by M-DCPS for waste 

management activities through the districtôs regular procurement process. This contract 

follows the hazardous/non-hazardous waste disposal procedures established by the M-DCPS 

Division of Safety and Emergency 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 installed on top of the PerkinElmer 

AAnalyst 600 Atomic Absorption Spectrophotometer is always kept turned on while the 

instrument is being used. 
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4.0 CALIBRATION PROCEDURES AND FREQUENCY  

 

4.1 Traceability 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, concentration and response (or 

response factor).  Sufficient information is recorded in the Reagent/Standard Preparation 

Logbook, the AA Instrument Logbook, and the Work Order-specific analytical record folders 

to permit the reconstruction of the calibration procedure and link it to the corresponding 

certificates of analysis, manufacturing Lot #s, standard preparation and expiration dates as 

well as to the results associated with the Lab Numbers of individual analyzed samples and the 

final reports submitted to the appropriate M-DCPS administrative levels. 

 

As per SOP MT&E-02, 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 standard calibration curve used to quantitative sample results. The 20 

ppb traceable lead working standard is also used during recalibration (reslope) throughout the 

run.  Calibration verification is conducted using a second source NIST-traceable standard with 

a concentration falling in the mid-range of the calibration curve. 

 

The PerkinElmer AAnalyst 600 instrument lamp is internally calibrated once a year through a 

maintenance agreement contracted to the instrument manufacturer (PerkinElmer) and a 

furnace blank absorbance reading is performed prior to every analytical run following SOP 

MT&E-03.  

 

The pH measurements are performed in a Metrohm Titrando 809 using the Metrohm TiamoÊ 

Titration Software. The instrument is calibrated before use at least once a day with NIST-

traceable standards covering the acidic (pH=4), neutral (pH=7), and basic (pH=10) pH ranges 

using the Tiamo ó3 point pH calibrationô method. Calibration verification is conducted using a 

second source NIST-traceable pH standard. Calibration and analytical results records are kept 

electronically and the corresponding printouts are kept with the associated analytical run(s). 
 

4.2 Reference Standards  

 

A reference standard of measurement is used as a quality control sample throughout the run: 

NIST SRM 1643E (19.63 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 run (See SOP MT&E-03).   

 

4.3 General Requirements 

 

Acceptance criteria for calibrations comply with method requirements and are well 

documented (See SOP MT&E-03). The PerkinElmer AAnalyst 600 PC-controlled Atomic 
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Absorption Spectrophotometer prints out the absorbance for each separate calibration 

standard. A graph is also drawn and can be printed out. 

 

4.4 Analytical Support Equipment 

 

Analytical support equipment includes Class A volumetric dispensing glassware for liquids 

and the Metrohm Titrando 809 used for pH measurements.  

 

Only Class A volumetric dispensing 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: 

 maintained in proper working order.  The records of all activities including service calls 

are kept. 

 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 in the corresponding SOP(s) or the equipment is removed 

from service until repaired.  

 

4.5 Instrument Calibration  

 

Calibration procedures for the PerkinElmer AAnalyst 600 Furnace-Only Atomic Absorption 

Spectrometer instrument 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 SOP # MT&E-02, a 1000 ppm (parts per million) stock lead standard traceable to NIST 

SRM 3128 (Exaxol PL PB1-100) 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 then diluted 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 quantitate sample results (SOP # MT&E-03). The initial calibration has to yield 

a Linear Through Zero regression correlation coefficient of 0.995 or higher to be acceptable. 

Recalibration (reslope) is carried out every ten samples with the 20 ppb working standard to 

correct any deviation from the initial calibration throughout the run. Calibration verification is 

performed every ten samples by the injection of a second source NIST-traceable reference 

standard (SRM 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 must be acceptable 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 re-run. SOP MT&E-03 describes 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 number, 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, the Work Order-specific 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 each run and calculated based on the resulting initial calibration 

standard curve. 

 

5.0 TEST METHODS AND STANDARD OPERATING PROCEDURES 

 

The MT&E Department maintains Standard Operating Procedures (SOPs) that accurately reflect 

all laboratory activities concerning the analysis 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. Each 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 SOPs are used to ensure consistency and to save time and effort, 

therefore, any exceptionally permitted departure from those established procedures has to be 

approved by the Laboratory Director or the Laboratory Technical Director and documented along 

with the corresponding causes which shall be clearly explained and recorded. Any data obtained 

from that procedural deviation shall be reported following the applicable data qualifiers code 

included in the Florida Department of Environmental Protection (DEP) Rule Chapter-óQuality 

Assuranceô 62-160.700 ï óTablesô. 

 

All policies and procedures included on these SOPs have to be followed by the M-DCPS 

Department of Materials Testing and Evaluation and, whenever applicable, by the M-DCPS 

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. A 

NELAC Certification Statement (see Appendix A) has been recorded to this effect. 

 

5.1 SOP for Potable Water Sample Collection and Management (MT&E-01)  

 

This standard operating procedure applies to the collection and management of drinking water 

samples obtained from sources within the Miami-Dade County Public Schools (M-DCPS) to 

determine trace amounts of lead. It includes the specific protocols for sample collection, 

handling and storage, and chain-of-custody to be followed by the M-DCPS Department of 

Safety, Environmental and Hazards Management personnel. These samples are delivered to 

the Materials Testing and Evaluation Department of the M-DCPS where the corresponding 

analytical test procedure is performed. 
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5.2 SOP for Reagent and Standard Preparation (MT&E-02) 

 

This standard operating procedure applies to the preparation of the reagents and standards 

used in the determination of trace amounts of lead in potable water by graphite furnace atomic 

absorption spectroscopy (SOP # MT&E-03). It also describes the appropriate glassware and 

containers for preparation, storage conditions, labeling and record-keeping procedure for 

stock, primary and working standard solutions. 

 

5.3 SOP for Determination of Trace Levels of Lead in Potable Water (MT&E-03) 
 

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

lead in drinking water samples from sources within the Miami-Dade County Public Schools 

(M-DCPS) by furnace atomic absorption spectroscopy. The Environmental Protection Agency 

(EPA) mandated level ñfor actionò is fifteen (15) parts-per-billion (ppb) of lead in drinking 

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 equipment and instrumentation are in 

working order. These procedures include calibration procedures and schedules, maintenance 

procedures and schedules, maintenance logs, and service arrangements for all equipment. 

 

5.4 SOP 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. 

 

6.0 INTERNAL 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 action procedures are implemented. The analysis of lead in 

potable water method (SOP MT&E-03) 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 water (calibration blank) 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 interference are 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. Calibration Blank: 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 megaohms/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 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 included in every run to validate the 

laboratory working standards both qualitatively and quantitatively.  

 

The reagent deionized 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 results 

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 spiked during the injection process (SOP # MT&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 corresponding un-spiked sample in every analytical 

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 generally indicates 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 matrix-specific Limit of Detection (LOD) as an estimate of the minimum 

amount of a substance that the analytical process can reliably detect is determined on an 

annual basis by the EPA procedure described in 40 CFR Part 136, Appendix B, revision 1.11. 

An Excel template designed to calculate the LOD from the laboratory raw data has been 
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developed and validated. 

 

The Limit of Quantitation (LOQ) as the lowest level of measurement that can be reliably 

achieved and reported during routine laboratory operating conditions within specified limits of 

precision and accuracy is calculated as four times the LOD but if the resulting value is lower 

than the lowest calibration standard, then the LOQ is reported as the analyte concentration 

corresponding to the lowest calibration standard. 

 

6.3 Demonstration of Method Capability 

 

Prior to 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, personnel or test method and it 

is known as the Initial Demonstration of Capability (Appendix B). A Certification Statement 

for Demonstration of Capability is completed for each analyst documenting that this activity 

has been performed (Appendix C). The raw data and calculations associated with the 

laboratory demonstration of capability for each analyst are kept among the laboratory 

analytical and personnel records.  

 

7.0 DATA REDUCTION, REVIEW, REPORTING AND RECORDS   

 

7.1 Data 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 preparation of the sample (e.g., 

volume of sample and dilution factor used) and all information used in the calculations (e.g., 

raw data, calibration files, results of standard additions, interference check results, sample 

response, and blank or background-correction protocols) are recorded in the Work Order-

specific analytical record folders in 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 

ensure that calculations are correct and to detect transcription 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 results are 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 Chapter-óQuality Assuranceô 62-160.700 ï óTablesô. 

 

As described in Section 10.0, the results of all quality control sample analyses are reviewed, 

and evaluated before data are reported. 
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7.2 Report 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 Appendix G) typically includes: 

1. The title "Trace Lead In________ Potable Water Samples From _____________. "; 

2. Name of laboratory, Miami-Dade County Public Schoolôs, Department of  Materials 

Testing and Evaluation,  and phone number with name of contact person; 

3. A unique identification number (ie. MT&E Memo # 2361) 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; 

6. Identification of results for any sample that did not meet sample 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 or 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 below the Limit of Detection. 

 

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, identification number.ò   

 

The Department of Safety, Environment and Hazards Management is notified promptly, in 

writing, of any event such 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 not and the applicable data qualifiers are used for reported values. The 

Miami-Dade County Public Schoolôs Department of Materials Testing will certify on each 

report concerning the analysis of lead in drinking water that the test results meet all 

requirements of the NELAC Standard. 

 

7.3 Records 

 

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, identifiable, and 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 of Work Order-specific analytical record folders, 

personnel qualification and training forms, equipment maintenance and calibration forms, 

chain-of-custody forms, sample analysis request forms, and analytical change request forms.  

All records are recorded in indelible ink and retained for five years. Records that are stored or 

generated by computers or personal computers (PCs) have hard copy or write-protected 

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 responsible individual, along with the date of change.  

The correction is written adjacent to the error. Strip-chart recorder printouts are signed by the 

person who performed the instrumental analysis. If corrections need to be made in 

computerized data, a system parallel to the corrections for handwritten data is used. 

 

Laboratory records include the following: 

 

Standard Operating Procedures -- Any revisions to laboratory procedures are written, dated, 

and distributed to all affected individuals to ensure implementation of changes. 

 

Equipment Maintenance Documentation -- Documents 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 maintenance schedules 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 Standards/Reagents -- The frequency, conditions, 

standards, and records reflecting the calibration history of a measurement system are recorded.  

 

Sample Management -- 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, receipt, acceptance or rejection and log-in; 

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 data and calculated results for all samples is maintained in Work 

Order-specific analytical record folders, logs, 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: 

a. Laboratory sample number; 

b. Date of analysis; 

c. Instrumentation identification and instrument operating conditions/parameters; 

d. Analysis type and sample preparation information; 

e. All manual , automated, or statistical calculations;  

f. Confirmatory analysis data, when required to be performed; 

g. Review history of sample data; and  

h. Analyst's or operator's initials/signature. 

 

QC Data -- The raw data and calculated results for all QC samples and standards are 

maintained in the manner described in the preceding 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.    

 

Deviations ï Any deviations from SOPs are reviewed and approved by the QA Officer or 

Technical Director. Any deviation from an established procedure during an analysis is 

documented and the causes for any change are explained and recorded. 

 

Final Report ïThe Miami-Dade County Public Schoolôs Department of Materials Testing will 

address the estimated uncertainty of the test results in the test reports concerning the analysis 

of lead in drinking water submitted to other offices by using the appropriate data qualifier 

codes included in the Department of Environmental Protection (DEP) Rule Chapter-óQuality 

Assuranceô 62-160.700 ï óTablesô. Reports are not issued to outside clients. 

 

Administrative Records -- The following are maintained: 

a) Personnel qualifications, experience and training records; 

b) Initial and continuing demonstration of proficiency 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 and is using the latest version of the Laboratoryôs Quality documentation that 

relates to his/her job responsibilities. 

 

7.4 Document Control System 

 

A document control system is used to ensure that all staff have access to current policies and 

procedures at all times.  Documents managed by this system include this Quality Manual and 

all SOPôs. The system consists of a document review, revision and approval system, and 

document control and distribution. 
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All quality documents (this Manual, SOPs, policies, etc.) are reviewed 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 years and obsolete documents are removed. 

 

All quality documents are controlled by the QA Officer. Controlled 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 revisions are distributed appropriately. 

 

As stated previously in section 2.8, laboratoryôs approved signatories are shown on the title 

page of this Quality Manual with the appropriate titles. 

 

7.5 Confidentiality  

 

All laboratory results and associated raw data are kept in confidence 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 Director. NELAC-related records are 

made available to authorized accrediting authority 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 7.3, 7.4, 7.5, 8.1, 8.2, and 9.3 as well as Appendixes D and H of this manual include 

information regarding the actual procedures implemented in the laboratory to ensure the 

integrity of the data.  

 

In general, the laboratory data integrity system consists of: 

1) Data Integrity Training.  

2) Data Integrity Documentation. 

3) Data Integrity Monitoring. 

4) Data Integrity 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, in-depth data monitoring, and data integrity procedure documentation.  

 

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 analytical reporting, how and when to report data integrity 

issues, and record-keeping. The Laboratory Data Integrity Procedures (See Appendix H) are 

annually reviewed, updated, signed, and dated by the laboratory senior management. 
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Signed data integrity documentation is kept for all laboratory employees to demonstrate that 

all staff has participated in the data integrity training and understand their related obligations. 

All employees are 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 in-depth during the periodic internal audits and management 

reviews. The laboratory management ensures that the corresponding internal audit and 

management review reports are submitted to the appropriate administrative levels within two 

weeks of carrying out the internal audit or management review. 

 

The laboratory 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 ethical concern. 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 the need of further 

detailed investigation. 

 

The laboratory management acknowledges its support of these procedures by upholding the 

spirit & intent of the organizationôs data integrity procedures & effectively implementing the 

specific requirements of the procedures. 

 

8.0 PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY   

 

Internal Laboratory Audits and Management Reviews are conducted by the laboratory managers 

on an annual basis to verify that the MT&E Laboratory operations continue to comply with the 

requirements for the laboratoryôs quality system and their findings are summarized and 

documented in memorandums that are sent to higher levels of the Miami-Dade County Public 

Schools system within two weeks of the Internal Laboratory Audit and/or Management Review 

effective date. The laboratory management ensures that, if necessary, corrected action is taken 

immediately and reported in a timely manner. 

 

Unless extraordinary arrangements are made between MT&E and the M-DCPS Department of 

Safety for 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, laboratory management 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, Ms. Mercedes M. Leon to verify that the operations continue to comply 

with the requirements for the laboratory quality system.  

 



Quality Manual 

Department of Materials Testing and Evaluation 
Miami-Dade County Public Schools 

Last Revision ï March 2, 2009 

Page 22 of 28 

 

A memorandum summarizing the Internal Laboratory Audit is prepared and sent to higher 

levels of the Miami-Dade County Public Schools system within two weeks of the Internal 

Laboratory Audit effective date. If the auditôs findings cast doubt on the correctness or validity 

of the laboratory test results, corrective action is taken and appropriately reported within a 

month of the Internal Laboratory 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 suitability and 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 

management 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 single-blind 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 recent internal audits, the 

results from the inter-laboratory comparisons or PTs, the results from the internal proficiency 

tests (single-blind sample), any changes in the volume and type of work undertaken, and 

feedback from M-DCPS higher administrative levels.  

 

A memorandum summarizing the Management Review is prepared and sent to higher levels of 

the Miami-Dade County Public Schools system within two weeks of the Management Review 

effective date. If the reviewôs findings cast doubt on the correctness or validity of the 

laboratory test results, corrective action is taken and appropriately reported within a month of 

the Management Review effective date. 

 

9.0 FACILITIES, EQUIPMENT, REAGENTS, AND PREVENTATIVE MAINTENANCE   

 

9.1 Equipment and Reference Materials 
 

Records are maintained for each major equipment and all reference materials significant to the 

tests performed.  These records include documentation on all routine and non-routine 

maintenance activities and reference material verifications. 

 

The records include: 

1) The name 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 (e.g. new, 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 Cleaning - Glassware 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. 

 

9.2 Documentation and Labeling of Standards and Reagents 

 

Records are kept for all standards and reagents, including the manufacturer/vendor, the 

manufacturerôs Certificate of Analysis or purity (if supplied), the date of receipt, 

recommended storage conditions, and an expiration date after which the material is not used 

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 traceability to purchased stocks or neat 

compounds, reference to the method of preparation, date of preparation, Lot #, expiration date 

and preparer's initials. 

 

All containers of prepared reagents and standards are identified with analyteôs name and 

concentration, date of preparation, preparerôs initials, and expiration date. This data is 

subsequently linked to the documentation requirements above.  

 

1) Reagents - In methods where the purity of reagents is not specified, analytical 

reagent grade shall be used.  Reagents 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 quality 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. 

 

9.3 Computers and Electronic Data Related Requirements 

 

Where computers or automated equipment are used for the capture, processing, manipulation, 

recording, reporting, storage or retrieval of test data: 

 Section 8.1 through 8.11 of the EPA Document ñ2185 - Good Automated 

Laboratory Practicesò (1995), is used as the standard. 

 computer software is documented to be adequate for use; 

 procedures are established and implemented to protect the integrity of data; 
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 computer and automated equipment are maintained to ensure proper functioning; 

 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 instruments. All maintenance 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 indicating the following information on receipt and testing are to be used for critical 

supplies and consumables: 

Unique identification number (if not clearly shown). 

Date received. 

Date opened. 

Date tested (if performed). 

Date to be retested (if applicable). 

Expiration date. 

 

10.0 SPECIFIC ROUTINE PROCEDURES USED TO EVALUATE DATA QUALITY  

 

Quality control acceptance criteria are used to determine the validity of the data based on the 

analysis of internal Quality Control samples. The completion of analytical runs where the QC 

samples fall within prescribed acceptance criteria indicate that the laboratory is ñin controlò and 

any data generated in the process is considered reliable and legally defensible. Analytical runs 

where QC samples fall outside the established acceptance 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 

investigation is 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 section 6.0, the quality control system that determines batch acceptance consists 

in Method Blanks (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. 



Quality Manual 

Department of Materials Testing and Evaluation 
Miami-Dade County Public Schools 

Last Revision ï March 2, 2009 

Page 25 of 28 

 

  

10.1 Method Blank (MB) 

 

One Method Blank sample is taken 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 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 sample set. Acceptance 

criteria: MB measurements should not be greater than 4 times the estimated Limit 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 above criteria 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 corresponding acceptance criteria of the Laboratory Control Samples 

described in section 6.0 are as follows: 

1. Calibration Blank (CB):  The reagent, deionized water is analyzed after the initial 

calibration, every ten samples, and at the end of each run. Acceptance criteria: CB 

measurements should fall below the Limit of Detection (LOD). 

2. Duplicates: Duplicate samples are analyzed at a rate of one duplicate every twenty 

or fewer samples per analytical run. Acceptance criteria: Duplicate Relative 

Percent Difference should 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 calibration, every ten 

samples, and at the end of each run Acceptance criteria: The reference standard 

should be within 85-115% of the expected concentration and the %RSD 

throughout the run should be less than 5. 

 

Individual sample results will be accepted only if the 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 investigation 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 fewer samples 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 addressed. Acceptance criteria: Matrix Spike % Recovery should be between 80 ï

120%, the Matrix Spike Duplicates Relative 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, 

performance problems 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
1
. 

 

11.0 CORRECTIVE ACTION  

 

Corrective action is the process of identifying, recommending, approving and implementing 

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 laboratory 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 sample log-in or just prior to 

analysis. 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 re-injection/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 release of 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, raises doubt concerning the laboratory's 

compliance with the laboratory's policies or procedures, or with the quality of the laboratory's 

                                                 
1
 See SOPs # MT&E-02 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 of the 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: 

 a copy of the subcontracted laboratoryôs scope of accreditation 

 a copy of the report from the subcontracted laboratory 

 notice to the M-DCPS Department of Safety, Environment and Hazards Management. 

 

12.2 Outside Support Services and Supplies 

 

Records of all suppliers for support services, supplies, reagents, and consumable materials 

required for tests are maintained. The laboratory does keep detailed records of all purchases 

made either through the Miami-Dade County Public Schools regular purchase requisition 

process or by using the Departmentôs credit card established system. All purchase orders, 

shipping documents, invoices of (original) standards and reagents purchased as well as their 

corresponding certificate of analysis are kept among the Departmentôs procurement records. 

 

Miami-Dade County Public Schools, Department of Materials Testing and Evaluation only 

uses those outside support services, supplies, reagents, and consumable materials that are of 

adequate quality to sustain confidence in the laboratory's tests. The actual shipped products are 

inspected and compliance with the appropriate specifications is verified and recorded on the 

reagent and standard preparation logbook. 

 

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 SOP MT&E-03 twice year. These 

PT samples are received from a NIST-approved, ISO 9001 registered PT provider: the 

Analytical Products Group of Belpre, Ohio.  

 

13.0 REFERENCES 

 

* 2003 NELAC Standards, Effective July 2005 

 

Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans, QAMS-

005/80, December 29, 1980, Office of Monitoring Systems and Quality Assurance, ORD, U.S. 

EPA, Washington, DC 20460. 

 

RCRA QAPP Instructions, U. S. EPA Region 5, Revision: April 1998. 
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1994 

 

* EPA Draft - Good Automated Laboratory Practices, 1990, Research Triangle Park, N.C. 

 

ISO/IEC Guide 25:  1990.  General requirements for the competence of calibration and testing 

laboratories. 

 

QA/R-2: EPA Requirements for Quality Management Plans,  August, 1994. 

 

QA/G-4: Guidance for the Data Quality Objectives Process EPA/600/R-96/055, September, 1994. 

 

QA/R-5: EPA Requirements for Quality Assurance Project Plans  Draft - November 1997. 

 

QA/G-5: Guidance on Quality Assurance Project Plans  EPA/600/R-98/018, February, 1998. 

 

* QA/G-6: Guidance for the Preparation of Standard Operating Procedures for Quality-Related 

Operations  EPA/240/B-01/004, March 2001. 

 

* Manual for the Certification of Laboratories Analyzing Drinking Water EPA/570/9-90/008, 

April 1990. 

 

* Methods for the Determination of Metals in Environmental Samples EPA/600/R-941/111,May 

1994. 

 

* Technical Notes on Drinking Water Methods EPA ï600/R-94/173, October 1994. 

 

* Manual for the Certification of Laboratories Analyzing Drinking Water, EPA ï814B-92-002, 

September 1992. 

 

* FL Dept. of Environmental Regulation (DER) Quality Assurance Plans, DER-QA-001/90, 

August 1990. 

 

* EPA-Handbook for Analytical Quality Control in Water and Wastewater Laboratories, EPA-

600/4-79-019, March 1979. 

 

* NIST-Methods for Chemical Analysis of Water & Waste, PB84-128677 USEPA, March 1983. 

 

* Currently located in the Miami-Dade County Public Schoolôs Department of Materials Testing 

and Evaluation laboratory. 
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NELAC CERTIFICATION STATEMENT  

 

The applicant understands and acknowledges that Miami -Dade County Public Schools, Department 

of Materials Testing and Evaluation is required to be continually in compliance with the National 

Environmental Laboratory Accreditation Conference (NELAC) standards and shall be subject to the 

penalty provisions provided therein.  

 

I hereby certify that I am authorized to sign this application on behalf of the applicant/owner and that 

there are no misrepresentations in my answer to the questions on this application. 

 

Department of Materials Testing and Evaluation 

Miami -Dade County Public Schools 

 

________________________   _____________________        3/2/2009  

Signature              Doraida Diaz          Date 

Laboratory Director 

 

_________________________   _______________________        3/2/2009  

Signature              Mercedes M. Leon           Date  

Quality Assurance Officer 

 

________________________  _____________________        3/2/2009  

Signature              Alberto Velazquez            Date  

Technical Director 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 

INITIAL DEMONSTRATION OF CAPABILITY  PROCEDURE 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



APPENDIX B-Page 2 

Quality Manual 
Department of Materials Testing and Evaluation 

Miami-Dade County Public Schools 

Last Revision ï March 2, 2009 

 

 
 
 

INITIAL DEMONSTRATION OF CAPABILITY 
 
As per SM 3020 B. Quality Control Practices  (Examination of Water and Waste Water, 20 th 
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. 

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

3. 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&E-03. 

4. 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 compare d with the 
corresponding test method acceptance criteria included in SOP # MT&E-03 for 
precision and accuracy.  

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

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

7. 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 in the Departmentõs personnel 
and analytical records. 
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DEMONSTRATION OF CAPABILITY  

CERTIFICATION STATEMENT  

 
Date:    2/9/2009 

Laboratory Name: Miami-Dade County Public Schools-Materials Testing and Evaluation Department 

Laboratory Address: 7040 West Flagler St. Miami, FL 33144 

Analyst Name: Alberto Velazquez 

 

Matrix: Laboratory pure reagent water  

 

Method Number/SOP#/Rev#/Analyte:  SM 3113B / MT&E-02 Rev. 4 & MT&E-03 Rev. 5 / Lead 

  

We, the undersigned, CERTIFY that: 

 

1. 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, have met the Initial 

Demonstration of Capability. 

 

2. The test method was performed by the analyst identified on this certification. 

 

3. A copy of the test method and the laboratory-specific SOPs are available for all personnel on-site. 

 

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

explanatory (1). 

 

5. 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 associated information is well organized and available 

for review by authorized inspectors. 

 
 

Doraida Diaz ____________________ 2/9/2009 

Laboratory Directorôs Name Signature Date 

 

Mercedes M. Leon ____________________ 2/9/2009 

Quality Assurance Officerôs Name Signature Date 
 

 
(1) 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 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-Dade County Public Schools-Materials 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#/Analyte:  SM 3113B / MT&E-02 Rev. 4 & MT&E -03 Rev. 5 / Lead 

 

We, the undersigned, CERTIFY that: 

 

6. 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, have met the Initial 

Demonstration of Capability. 

 

7. The test method was performed by the analyst identified on this certification. 

 

8. A copy of the test method and the laboratory-specific SOPs are available for all personnel on-site. 

 

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

explanatory (1). 

 

10. 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 associated information is well organized and available 

for review by authorized inspectors. 

 
 

Alberto Velazquez ____________________ 2/9/2009 

Technical Directorôs Name Signature Date 

 

Doraida Diaz ____________________ 2/9/2009 

Laboratory Directorôs Name Signature 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 labeled and stored so that the results are clear and require no additional 

explanation. 
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1.0 SCOPE AND APPLICATION  

 

This standard operating procedure applies to the collection and management of drinking water 

samples obtained from sources within the Miami-Dade County Public Schools (M-DCPS) to 

determine trace amounts of lead. It includes the specific protocols for sample collection, 

handling and storage, and chain-of-custody to be followed by the M-DCPS Department of 

Safety, Environmental and Hazards Management personnel. These samples are delivered to the 

Materials Testing and Evaluation Department of the M-DCPS where the corresponding 

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 requirements, regulations, guidance, and technical standards. 

 

2.0 SAMPLING PROCEDURE  

 

The M-DCPS Department of Safety, Environmental and Hazards Management regularly collects 

water samples under the following circumstances: 

a) Previous sampled water coolers with elevated lead levels. 

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 Sample):  According to EPA protocol, the Flush Sample is 

collected after the water source is allowed to flush for 30 seconds. Additional water 

cooler follow-up samples are taken if the results of the corresponding Type 1 

samples are above the EPA approved lead level.  
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Appropriate sample labeling is very 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 collected in I-Chem Item #313HI 0031, 250 

milliliter high-density polyethylene, field-ready bottles.  

b) Nitric Acid (HNO3): 1 ml of a diluted nitric acid solution 1:3 (HNO3:Reagent 

Water) is added as a preservative to each sample bottle. 

c) Nitrile Gloves: The collection personnel have to wear blue nitrile fully coated, 

guantlet cuff, interlock lining gloves at all times during the sample procedure. 

 

2.3 Collection Procedure 

 

Samples are manually collected by M-DCPS Department of Safety, Environmental and 

Hazards Management personnel in 250 ml plastic containers to which 1 ml of 1:3 diluted 

nitric acid (HNO3:Reagent Water) had been added as a preservative. This should result in 

samples having a pH reading of less than 2.0. Table I shows the general water sample 

collection protocol for both initial and follow-up samples. 

 

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

with each set of 20 or fewer samples. The MB sample bottle is filled with reagent water 

(deionized, filtered through a 0.2 micron filter and has a resistivity of 18 megaohms/cm at 25 

degrees centigrade) provided by the Materials Testing and Evaluation Department. 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 a Method Blank sample is later used to determine 

the acceptance of the corresponding 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 not collected after vacations, weekends or holidays because these samples are 

not representative of actual lead levels.  
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Table I ï Water Collection Protocol for Determination of Trace Levels of Lead in Potable 

Water Sources at Miami-Dade County Public Schools. 

 

Sample Source 
Initial 

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 

Water Cooler Type 1 
End of school day. Flush 

15 min and take sample 

End of school day. Flush 15 

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 

 

The information 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 

Blank samples will receive a Sample Number and MB will be written at the ñType of 

Sampleò label section. 
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Figure 1- Example of a potable water bottle sample label. 

I -CHEM   

CLIENT/SOURCE 

Miami Senior High 
 

 

SITE NAME    

                Sample source: Cooler 

                Location: Outside 

 

DATE 

 

4/5/2003 

 

SAMPLE      # 123 

                     Sample Type 1 

 

TIME 

2:16 pm 

ANALYSIS   Pb 

 

 

PRESERVATIVE 

HNO3 

COLL. BY 

DD 

 

2.5 Lead Sample Number Logbook 

 

Unique 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 

as Unique ID-A, and Unique ID-B. 

 

A copy of this sheet will be given to the Materials Testing and Evaluation Department for 

them to complete when lab results are available. The original log sheet will be returned to 

the Lead Sample Number Logbook kept at the M-DCPS 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 in the Lead Sample Number 

Logbook located in the Department of Safety, Environment and Hazards Management. 

 

2.6 Sample Acceptance Policy 
 

All  sample acceptance criteria are verified according to NELAC guidelines. The MT&E 

Laboratory sample acceptance policy outlines the circumstances under which samples will be 

accepted and establishes that: 

 Sample identification, 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 the Lead Sample Number Logbook (See SOP MT&E-

03); 

 Samples are assigned unique IDs (See section 3.1) using durable labels completed in 

indelible ink;   

 Samples are collected in high-density polyethylene bottles containing HNO3 to ensure 

appropriate pH levels (<2.0); 

 Receipt within 36 hours of sample collection. 

 The water sample pH falls within the pH acceptance range (<2.0); 

 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 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. 

 

3.0 CHAIN OF CUSTODY  

 

Chain of Custody (COC) records are used to establish an intact, continuous 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 COC forms 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 the Department of Safety, 

Environmental and Hazards Management personnel 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 contains the following information:  

a) Collector Name 

b) Date 

c) Collections Initials 

d) Sample Number to be analyzed 

e) Name of Person Receiving the Samples 

 

4.0 HEALTH AND SAFETY WARNINGS  

 

The empty sample bottles contain a few drops of concentrated nitric acid (HNO3), therefore, 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 sample bottles are also very acidic and should be handled 

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

 

5.0 SAMPLE 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 signed by the involved 

parties.  

   

6.0 PERSONNEL QUALIFICATIONS  

 

Sampling personnel from the M-DCPS Department of Safety, Environmental and Hazards 

Management should be acquainted with this Standard Operating Procedure for potable water 

sample collection and management. 
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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 1 sample = morning draw sample 

Type 2 sample = 30 second flush sample         This column completed by MT&E  ^
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Figure 3- Chain of Custody Form            

           

CHAIN OF CUSTODY LOG 

Sample 

Collector Name 

Initials Receipt 

Date/Time  

Sample Lab 

Number 

Received 

By 

Comments Disposal 

Date 

Disposed 

By 
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Changes/Reasons for Change: 

 

03/02/2009- The acceptance criteria for pH level of collected samples was changed from < 3 to < 

2. 
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Prepared By: 

 

 

 

 

_____________________________                                              ___3/2/2009______ 

Doraida Diaz                                                                                     Date 

Laboratory Director 

Materials Testing and Evaluation Department 

Miami-Dade County Public Schools 

 

 

 

 

Approved By: 

 

 

 

_____________________________                                              ___3/2/2009______ 

Alberto Velazquez                                                                            Date 

Laboratory Technical Director 

Materials Testing and Evaluation Department 

Miami-Dade County Public Schools 

 

 

 

 

_____________________________                                              ___3/2/2009______ 

Mercedes M. Leon                                                                            Date 

Quality Assurance Officer 

Materials Testing and Evaluation Department 

Miami-Dade County Public Schools
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1.0 SCOPE AND APPLICATION  

 

This standard operating procedure applies to the preparation of the reagents and standards used in the 

determination of trace amounts of lead in potable water by graphite furnace atomic absorption 

spectrophotometry (SOP # MT&E-03). It also describes the appropriate glassware and containers for 

preparation, storage conditions, 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 Miami-Dade County Public Schools 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. 

 

2.0 STANDARD PREPARATION  

 

The standards use in the analysis of lead in potable water using a PerkinElmer AAnalyst 600 atomic 

absorption spectrophotometer with an HGA-600 graphite furnace and an AS-60 furnace auto-sampler 

are prepared as follows: 

 

Lead Stock Standard (1000 ppm): Lead standard traceable to NIST 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 500 ml-volumetric flask which already contains 

approximately 450 ml of Type I reagent water. Then, 1ml of spectroscopic grade concentrated nitric 

acid (HNO3) is added to the flask and the volume is completed with Type I 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 for two months after 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 500 ml-volumetric flask which already contains 

approximately 450 ml of Type I reagent water. Then, 1ml of spectroscopic grade concentrated nitric 

acid (HNO3) is added to the flask and the volume is completed with Type I reagent water up to the  
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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 100 ml-volumetric flask which already contains 

approximately 50 ml of Type I reagent water. Then, 0.2 ml of spectroscopic grade concentrated nitric 

acid (HNO3) is added to the flask and the volume is completed with Type I reagent water up to the 

100 ml mark. This yields a 20 ppb Lead Working Standard with approximately 0.2% nitric acid. This 

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 and added to a 100 ml-volumetric flask which already contains 

approximately 50 ml of Type I reagent water. Then, 0.2 ml of spectroscopic grade concentrated nitric 

acid (HNO3) is added to the flask and the volume is completed with Type I reagent water up to the 

100 ml mark. This yields a 40 ppb Lead Working Standard with approximately 0.2% nitric acid. This 

standard solution is valid for two months after the preparation date. 

 

Further dilutions are performed automatically by the atomic absorption instrument as part of the 

programmed method to produce the analytical standard calibration curve used to calculate sample 

results (SOP # MT&E-04). 

 
3.0 MATRIX MODIFIER  

 

In general, if the other QC parameters evaluated throughout an atomic absorption analytical run to 

determine 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 modifiers. This is a discretionary decision of the 

Materials Testing and Evaluation Department Laboratory Technical Director. 

 

A Palladium-Magnessium Nitrate matrix modifier will allow a pyrolysis temperature of 1000 
0
C with 

a characteristic mass of 50 pg/0.0044 A-s and it is recommended by the manufacturer for the analysis 

of lead in potable water. With this modifier a higher atomization temperature of 1900 
0
C is required.   
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The matrix modifier solution is prepared as follows: 

Palladium-Magnessium Nitrate Matrix Modifier
2
: To a 50 ml flask, add 5 ml of a Perkin Elmer 

1% solution of Pd in 15% HNO3  and 0.5 ml of Perkin Elmer 1% solution of Mg(NO3)2 and dilute to 

a 50 ml final volume with Type I reagent grade water. This solution is valid for one year after the 

preparation date. The preparation is also recorded in the Reagent & Standard Preparation Laboratory 

Logbook. 

 

4.0 STANDARD PREPARATION VALIDATION  

 

The standard preparation is validated by using the resulting working standards in the initial 

calibration and matrix spike procedure, respectively, of a regular run conducted as per SOP # 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 calibration is repeated 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 detected during recalibration (reslope) with the 20 ppb working standard, the 

instrument corrects it automatically. The results for the 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 (see SOP # MT&E-03), should be within 85-115% of the expected 

concentration.  

 

5.0 RECORD KEEPING PROCEDURE 

  
Records are kept for all standards and reagents, including the manufacturer/vendor, the 

manufacturerôs Certificate of Analysis or purity (if supplied), the date of receipt, recommended  

 

                                                 
2
 In SOP # MT&E-03-ñDetermination of Trace Levels of Lead in Potable Water by Atomic Absorption 

Spectroscopyò, the modifier volume should be set up to 5 l in the software Autosampler page in order to 

ensure that 5g of Pd and 3g of Mg (NO3)2 will reach the graphite atomizer with each sample injection. 
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storage conditions, and an expiration date after which the material is not used unless 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), an 

AA Instrument Logbook and Work Order-specific folders which include all associated analytical run 

instrument printouts, calculations, and QA/QC compliance information. This record keeping system 

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

lead standards as well as of the matrix modifier solution to the results obtained for the specific 

samples analyzed in each run and calculated based on the resulting initial calibration standard curve. 

 

Figure 1- Reagent/Standard Preparation Logbook 

REAGENT/STANDARD PREPARATION LOGBOOK  
 

  

MATERIALS TESTING AND EVALUATION DEPARTMENT 
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Preparation 

Date 
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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 Standards were 

changed from a week after preparation date to two months after preparation date. 

 

2/19/07- The use of a Palladium-Magnessium Nitrate matrix modifier solution was introduced in the 

method as per the manufacturerôs recommendation, therefore, information related to detailed solution 

preparation procedures, storage conditions and expiration determination was added to this 

specification. 

 

3/11/08 ï The preparation of the matrix spike standard was removed because this function is 

performed by injecting the appropriate volume of the 20 ppb Pb working standard. 

 

03/02/2009- The óAnalyst Notebook Pagesô column in the Reagent/Standard Preparation Logbook 

was removed and two new columns: óCompliance w/ Specs/Reqs. (Y/N)ô and óAA Results Data Set 

Name/Dateô were added to address NELAP audit findings. 
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Prepared By: 

 

 

 

 

_____________________________                                              ___3/2/2009______ 

Doraida Diaz                                                                                     Date 

Laboratory Director 

Materials Testing and Evaluation Department 

Miami-Dade County Public Schools 

 

 

 

 

Approved By: 

 

 

 

_____________________________                                              ___3/2/2009______ 

Alberto Velazquez                                                                            Date 

Laboratory Technical Director 

Materials Testing and Evaluation Department 

Miami-Dade County Public Schools 

 

 

 

 

_____________________________                                              ___3/2/2009______ 

Mercedes M. Leon                                                                            Date 

Quality Assurance Officer 

Materials Testing and Evaluation Department 

Miami-Dade County Public Schools 
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1.0 SCOPE AND APPLICATION  

 

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

drinking water samples from sources within the Miami-Dade County Public Schools (M-DCPS) by 

flameless atomic absorption spectroscopy. The Environmental Protection Agency (EPA) mandated 

level ñfor actionò is fifteen (15) parts-per-billion (ppb) of lead in drinking 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 performed at the Materials Testing and Evaluation Department of M-

DCPS where 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 

Environmental Laboratory Accreditation Conference (NELAC) and any applicable state or EPA 

regulations or requirements. A NELAC Certification Statement (see Appendix A of the Quality 

Manual) has been recorded to this effect.  

 

2.0 PROCEDURE 

 

The technique of flameless atomic absorption spectroscopy using the Perkin-Elmer 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 from the Miami-Dade County Public Schools by atomic absorption spectroscopy following 

the Standard Method SM 3113B (Standard Methods for the Examination of Water and 

Wastewater, 20
th
 Edition, 1998, pp. 3-26 through 3-31) and using a computer-controlled 

PerkinElmer Atomic Absorption Spectrophotometer with a furnace module that includes a graphite 

furnace and an autosampler. 

 

3.0 APPARATUS 

 

The analytical procedure is performed in a computer controlled (Winlab software) PerkinElmer 

AAnalyst 600Atomic Absorption Spectrophotometer with a Zeeman furnace module that includes 

a HGA-600 graphite furnace and an AS-60 furnace autosampler.  
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4.0 ANALYSIS  

 

4.1 STANDARDS  

 

4.1.1 STANDARD PREPARATION  

 

The primary (10 ppm), intermediate (100 ppb), and working (20 and 40 ppb) lead standards 

are prepared from a lead standard traceable to NIST SRM 3128 (Exaxol PL PB1-100) as per 

SOP # MT&E-02. Further dilutions are performed by the atomic absorption instrument 

automatically from the 20 and 40 ppb working standards as part of the programmed 

method in order to produce the five-point analytical standard calibration curve used to 

calculate sample results. 

  

The Reagent & Standard Preparation Laboratory Logbook, the AA Instrument Logbook, 

and the Work Order-specific analytical record folders are maintained in order to link the 

preparation process to run-specific initial calibration curves used in the calculation of the 

individual sample results.  

 

4.2 BLANKS  

 

4.2.1 Method Blank (MB) :  

 

One Method Blank (MB) sample is collected as per SOP # 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 analytes or interference 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 water
3
 is analyzed as the Calibration Blank (CB) before every 

analytical run to monitor the quality of the water used to prepare the calibration standards. 

The CB is also injected as part of the calibration process and periodically throughout the 

run.  

 

4.2.3 Matrix Modifier Solution  

 

The Palladium-Magnessium Nitrate Matrix Modifier Solution prepared as per SOP # 

MT&E-02 is placed on Autosampler Location # 146.  

 

5 l of this Matrix Modifier Solution [containing 5 g of Pd and 3g of Mg (NO3)2] will 

reach the graphite atomizer with each sample injection (See Method in Appendix E) in 

order to minimize unwanted matrix effects. 

 

4.3 SYSTEM OPERATION CONDITIONS  

 

4.3.1 Instrument Parameters 

 

The PerkinElmer AAnalyst 600 operation conditions for the determination of lead in 

drinking water samples are defined by the method currently in use: SOP MT&E-03-6 (See 

method printout in Appendix E). The state-of-the-art detector and high performance optical 

system are combined with a Transversely Heated Graphite Atomizer (THGA) furnace 

assembly, longitudinal Zeeman-effect 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 32 software. 

 

4.3.1.1 General AA Instrument Parameters 

 

Wavelenght: 283.3 nm 

                                                 
3
 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 megaohms/cm at 25 Celsius degrees).  
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Slit Width: 0.7 nm 

Read Time: 3.0 sec 

Read Delay: 0.0 sec 

Baseline Offset Correction (BOC) Time: 2 sec 

Signal Type: AA-BG  

Signal Measurement: Peak Area 

 

4.3.1.2 Transversely Heated Graphite Atomizer (THGA) Furnace Program. 
 

General Furnace Conditions 

 

Step Temp 

(
0
C) 

Ramp Time Hold 

Time 

Internal 

Flow 

Gas* 

Type 

Read 

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 System:  No extraction is performed. 

Injection Temperature:  20
0
C 

Furnace Clean-out:  No extra furnace cleanout 

Furnace Autosampler:  

Sample Volume: 20 l  

Diluent Volume: 10 l 

Diluent Location: 147 

Matrix Modifier:  Volume: 5 l 

Location: 146 

Add to Calibration Blank and Standards 

Add to Reagent Blank and Samples 
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Autosampler and Furnace Sequence:   

 

Step Action and Parameters 

A Pipet diluent + Modifier + spike (if applicable) + sample/standard 

B Run furnace Steps 1 through 5  

Pipet Speed: Take Up-100 %, Dispensing-100 % 

 

4.4 INSTRUMENT CALIBRATION  
 

A PerkinElmer calibration and maintenance plan is in effect for the AAnalyst 600, which 

includes at least one visit to perform an internal calibration of the instrument, generally using 

lead hollow-cathode lamps (HCL).  

 

A Furnace Blank is run (this is also called dry-firing) before every analytical run starts to 

ensure that the graphite furnace tube is clean and free of contaminants. Acceptance Criteria: 

A horizontal line means that the tube is clean and the run can be started. If a peak shows, 

another Furnace Blank has to be run until no peak is visible confirming that the furnace tube 

is clean to start the run. 

 

To ensure an adequate detection sensitivity of the instrument, the 20 ppb standard is injected 

before starting every analytical run in order to determine the characteristic mass (Measured 

Characteristic Mass) and compare it with 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. The Palladium-Magnessium Nitrate matrix modifier used for this method is expected 

to yield a characteristic mass of 50 pg/0.0044 A-s for lead, therefore, the Measured 

Characteristic Mass obtained for the 20 ppb injection should be within the 40-60 pg /0.0044 

A-s range. 

 

A Calibration Blank is injected to be able to detect any possible contamination in the reagent 

water used to prepare the standards before the instrument calibration starts Acceptance 

Criteria: The concentration of the pre-run Calibration Blank should be lower than 0.002 

ppb. 

 

 



APPENDIX D-Page 23  

Quality Manual 
Department of Materials Testing and Evaluation 

Miami-Dade County Public Schools 

Last Revision ï March 2, 2009 

 

 

 

Materials 

Testing and 

Evaluation 

Department 

STANDARD 

OPERATING 

PROCEDURE 

Page: 6 of 14 

Title: Determination of Trace Levels of   

Lead in Potable Water by Atomic 

Absorption Spectroscopy. 

SOP #: MT&E-03 

Revision: 6 

Issue Date: 03/02/2009                  
 

Before starting any analytical run, the acceptance criteria corresponding to the Furnace 

Blank, the pre-run Calibration Blank, and the Measured Characteristic Mass shall be met. 

 

The calibration procedures for every run in the AA instrument consist of: 1) an initial 

calibration (5-point standard curve) whenever an initial instrument calibration has not been 

performed on the day of analysis, and 2) periodic recalibration (reslope) with the injection of 

the 20 ppb working standard every ten (10) samples and calibration verification throughout 

the run with the NIST SRM 1643E (19.63 ppb of Pb). 

General Calibration Parameters 

 

1. Element: Pb 

2. Calibration Equation: Linear Through Zero 

3. Calibration Units: g/L (ppb) 

4. Sample Units: g/L (ppb) 

5. Maximum Decimal Places: 2 

6. Maximun Significant Figures: 4 

7. Replicates: Fixed, 3 

 

As per MT&E SOP # MT&E-02, the 1000 ppm stock lead standard 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 then diluted to obtain the 40 

and 20 ppb lead working standards that are actually loaded on the instrument auto-sampler. 

 

Further dilutions of the 20 and 40 ppb working standards 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 concentrations needed for initial calibration, recalibration 

(reslope), and instrument blank: 
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 ID Conc 

g/L (ppb) 

Auto-Sampler 

Location 

Stock 

( l) 

Diluent 

( l) 

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 fall beyond 100% of the calibration range, they 

will be diluted using alternate sample volumes/blank volumes and re-analyzed.  

 

The PerkinElmer AAnalyst 600 instrument lamp (Hollow cathode lamp) is internally 

calibrated once a year through a maintenance agreement contracted to the instrument 

manufacturer (PerkinElmer) and a blank absorbance reading is performed prior to every 

analytical run.  

 

4.5 INSTRUMENT 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 

than 2.0 for the sample to be analyzed).  

 

The instructions included in the PerkinElmer AAnalyst 600 Furnace-Only Atomic Absorption 

Spectrometer Operational Guidelines (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 Acceptance Criteria  

   

The following samples are analyzed in every run to monitor the quality of the 

collection and/or analytical procedure:  

1. Method Blank (MB) : A MB sample consists in a sample collected as per 

SOP # MT&E-01 in situ per site per day with a minimum of one MB with 

each set of 20 or fewer samples (See section 4.2.1-Method Blank [MB]). 

Every MB sample is analyzed once within the same run as its associated 

sample batch, therefore, there might be several MB samples in one 

analytical run. Acceptance criteria: MB measurements should not be 

greater than 4 times the estimated Limit of Detection (LOD). 

2. Calibration  Blank (CB): Acidified reagent deionized water
4
 is run as the 

Calibration Blank. After the initial CB injection (See section 4.2.2-

Calibration Blank for acceptance criteria), the Calibration Blank is run 

after the initial calibration and then every ten samples throughout the run. 

Acceptance criteria: CB measurements should fall below the Limit of 

Detection (LOD). 

3. Duplicates: A randomly selected routine sample (usually the matrix spike 

sample) is independently analyzed twice at a rate of one duplicate every 

twenty or fewer samples to measure the precision of the analytical 

process. Acceptance criteria: Duplicate Relative Percent Difference 

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 one used to prepare the initial calibration standards is 

included in every run after the initial calibration to validate the laboratory 

working standards both qualitatively and quantitatively, throughout the 

run periodically every ten samples, and the end of the analytical run.  

                                                 
4 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 megaohms/cm at 25 Celsius 

degrees).  
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Acceptance criteria: The QC reference standards should be within 85-

115% of the expected concentration and 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 duplicate during the instrument injection 

procedure in 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 precision of the analytical method as influenced 

by a specific matrix. Acceptance criteria: Matrix Spike % Recovery 

should be between 80 ï120%, the Matrix Spike Duplicates Percent 

Difference should be less than 20%.  

 

The results obtained for these samples are used to determine the validity 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 WinLab32
TM

 software associated to the AAnalyst 600 PerkinElmer Atomic 

Absorption Spectrometer is setup to calculate the sample lead concentrations using the 

Linear Regression Through Zero Calibration option. 

The equation is: 

 

AxmxC 0K           

 

Where: 

C: sample lead concentration in ppb(g/L) 

K0: reslope coefficient (it is set to 1.0 during the initial calibration) 

m: initial calibration curve slope 

A: measured absorbance 

 

The reslope feature allows for small corrections to the calibration curve using a single 

reference standard (20 ppb working standard) following small changes 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 that each sample is injected 

three times and basic statistical parameters like the mean, the standard deviation (SD), and 

the % Relative Standard Deviation (%RSD) are automatically calculated for the replicates. 

This information is appropriately recorded in the final printouts. 

 

The replicate % Relative Standard Deviation (% RSD) is calculated as follows: 

 

100% x
c

SD
RSD

mean

 

 

1

)( 2

n

cc
SD

meani

 

 

Where:  

 

SD: Standard Deviation 

ci: each replicate measurement 

cmean: mean value 

n: number of measurements (2 for two replicates) 

 

The duplicate % difference is calculated as follows: 

100
2/)1.#2.#(

)1.#2.#(
% x

concconc

concconc
DiffDup  

 

Where:  

conc. #1: lead concentration of duplicate #1 in ppb(g/L) 

conc. #2: lead concentration of duplicate #2 in ppb(g/L) 

 

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

 

100
increase conc. expected

.
covRe% x

concsampleconcspike
erySpikeMatrix  
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Where:  

spike conc.: lead concentration of spiked sample in ppb(g/L) 

sample conc.: lead concentration of un-spiked sample in ppb(g/L) 

expected conc. increase: lead concentration spiked during the injection process (10 ppb). 

 

The % of expected concentration for the NIST reference material used to verify the 

calibration is calculated as follows: 

 

100
exp

exp% x
ionconcentratected

ionconcentratcalculatedSRM
ionconcentratectedofSRMNIST  

Where: 

SRM calculated concentration: lead concentration obtained in a given analytical run for the 

Standard Reference Material. 

expected concentration: Standard Reference Material known 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 the initial calibration fails the run is automatically stopped. 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 ppb working standard, 

the instrument corrects it automatically. The NIST traceable lead standard reference material: 

SRM 1643E (19.63 ppb of lead) from a source different than the one used to prepare the initial 

calibration standards, should be within 85-115% of the expected concentration to validate the 

standard preparation performed as per current SOP # MT&E-02. 

 

Individual sample results will be accepted only if the corresponding sample analysis is 

bracketed between calibration verification steps and Laboratory Control Samples that pass 

their corresponding acceptance criteria in a 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 possible 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 to the specific sample  




