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TNI Volume 1, Module 2
General Systems General Requirements
Section 1

Introduction, Scope and Applicability
Section one contains a detailed introduction and the scope
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Section 1.0 Introduction, Scope, and
Applicability
Section 1.1 Each Laboratory shall have a Quality System. The laboratory’s
quality system is the means by which an organization ensures the quality of the
products or services it provides and includes a variety of management, technical,
and administrative elements such as:
Policies and objectives,
Procedures and practices,
Organizational authority,
Responsibilities, and
Performance measures.
Introduction

St. Johns County Environmental Laboratory (SJCUEL) operates as a division of
the St. Johns County Utility Department and has its own operating budget
approved by the St. Johns County Board of County Commissioners.
The SJCUEL’s quality system provides the framework for planning,
implementing, assessing, and improving work performed by the laboratory for the
water and wastewater plants owned and operated by the St. Johns County Utility
Department (SJCUD).
All sections of the quality system are documented in the quality assurance plan
including all quality control procedures. The purpose of the SJCUEL’s Quality
Assurance Program is to operate under standardized QA procedures, to provide
guidance to all personnel and it is designed to continually monitor the reliability of
test results, ensuring that they fall within acceptable limits, and provide guidelines
for the implementation of corrective action when necessary.
This Quality Assurance Manual is a summary document that outlines the policies
and operational procedures and the laboratory management system associated
with work carried out at its permanent facility in St. Augustine, Florida. It is
intended to ensure the high quality of analytical services that the Laboratory is
committed to provide to the other divisions within the St. Johns County Utility
Department and other St. Johns County Departments. This Manual contains
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references to other supporting documents also related to the Quality Assurance
System, such as SOPs, QC acceptance limits, MDL studies, Performance
Evaluation Results, and Policy documents.
The QA Manual and its supporting documents are reviewed annually to ensure
that they reflect current laboratory practices and are in agreement with current
regulations. The Quality Assurance System is constantly monitored, reviewed
and evaluated. The Quality Assurance Officer is the primary person in charge of
updating, revising and distributing this QAP. The Laboratory Director and
Technical Directors also have input in the upgrade of the plan. The revision
process takes place when needed if there is a change in some of the processes
described, and it is also reviewed and re-approved yearly, if no changes are
needed. After the revision is completed, the manual is approved for release by
the QA Officer and by the Management. After it is submitted, some time is
allowed for training of the personnel in the changes introduced if any. The Dates
of submittal and the effective date are in the cover page of the document.
All policies and procedures have been structured in accordance with the TNI
standards, the ISO/IEC 17025:2005 standards and applicable requirements,
regulations, guidance, and technical standards from the USEPA and State
regulatory agencies. If more stringent standards or requirements than are
specified in this Manual are included in a mandated test method or by regulation,
such requirements must be met. If it is not clear which requirements are more
stringent, the standard from the method or regulation is to be followed.
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Section 1.2 The requirements in this document give the basis for a laboratory’s
quality system in order to carry out environmental tests. It covers testing
performed using reference methods, non-reference methods, and laboratorydeveloped methods. This document contains the essential elements required to
establish a quality system that produces data of known and documented quality,
and demonstrates proficiency through the use of proficiency testing and
employee training.
The general requirements in this document give the basis for a laboratory’s
quality system in order to carry out environmental tests, regardless of the number
of personnel or the degree of environmental testing activities. When the use of
the data requires compliance with the Standards, these Standards shall be
followed.
This document is for use by laboratories, clients, regulatory authorities, and
accreditation bodies to ensure the laboratory has appropriate management and
technical quality systems to perform environmental testing. This document
specifies technical, managerial, and documentation requirements needed for
assessment by organizations or accreditation bodies to grant approval. This
document provides the requirement needed for laboratory accreditation. If the
requirements of this document are met, the laboratory operates a quality system
in conformance with the applicable clauses of ISO/IEC 17025:2005 (E).
Scope

The SJCUEL’s quality system covers the tests listed in the table below and has
accreditation for microbiology, nutrients, wet chemistry, and metals for drinking
and non-potable water. All chemists perform the appropriate procedures and test
methods according to the Florida Department of Health (FDOH), Florida
Department of Environmental protection (FDEP), United States Environmental
Protection Agency (USEPA), and the TNI standards. Before an analyst may
perform one of the fields of study listed below, they must pass the initial
demonstration capability and there after must pass a demonstration of capability
on an annual basis.
All data is reviewed by the analyst running the samples, by a peer in the
laboratory, and then by the quality assurance officer before results are finalized
into a report and furnished to the client.
Method
EPA 310.2

EPA 350.1 and DER SOP
10/3/83

Analyte
Alkalinity, Total, Carbonate
and Bicarbonate
Unionized Ammonia
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Method
EPA 325.2, SM 4500 Cl-E

EPA 330.5
SM 2120C

Analyte
Chloride

Matrix
Drinking & Non-Potable
Water

Total Residual Chlorine
Color

Drinking & Non-Potable
Water

EPA 120.1

Specific Conductivity

EPA 410.4

Chemical Oxygen Demand

Non-Potable Water

SM 5210B

Biochemical Oxygen Demand

Non-Potable Water

SM 5210B

Carbonaceous Biochemical
Oxygen Demand

Non-Potable Water

SM 2340B

Total Hardness

Drinking& Non-Potable
Water

EPA 350.1

Ammonia Nitrogen

Non-Potable Water

EPA 351.2

Total Kjeldahl Nitrogen

Non-Potable Water

EPA 353.2

Nitrate, Nitrite and Nitrate +
Nitrite, Nitrogen

Drinking& Non-Potable
Water

EPA 360.1 and SM 4500O-G

Dissolved Oxygen

Ground and Surface
Waters

EPA 150.1

pH

Drinking

SM 4500-H+-B

pH

Non-Potable Water

EPA 365.1

Ortho Phosphate

Non-Potable Water

EPA 365.1

Total Phosphorous

Non-Potable Water

SM 2540D

Non-filterable Residue, (Total
Suspended Solids) (TSS)

Non-Potable Water

EPA 160.2

Non-filterable Residue,
(Mixed Liquor Suspended
Solids) (MLSS)

Non-Potable Water

EPA 160.1

Filterable Residue, (Total
Dissolved Solids) (TDS)

Drinking

SM 2540C

Filterable Residue (Total
Dissolved Solids) (TDS)

Non-Potable Water

EPA 375.4

Sulfate

Drinking
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Method

Analyte

Matrix

ASTM D516-90

Sulfate

Non-Potable Water

SM 4500 SO4-E

Sulfate

Non-Potable Water

EPA 170.1

Temperature

EPA 180.1

Turbidity

Non-Potable Water

EPA 200.7

Aluminum (Al)

Drinking & Non-Potable
Water

EPA 200.7

Antimony (Sb)

Non-Potable Water

EPA 200.9

Antimony (Sb)

Drinking

EPA 200.7

Arsenic (As)

Non-Potable Water

EPA 200.7

Barium (Ba)

Drinking& Non-Potable
Water

EPA 200.7

Beryllium (Be)

Non-Potable Water

EPA 200.7

Cadmium (Cd)

Drinking& Non-Potable
Water

EPA 200.7

Calcium (Ca)

Drinking& Non-Potable
Water

EPA 200.7

Chromium (Cr)

Drinking& Non-Potable
Water

EPA 200.7

Cobalt (Co)

Non-Potable Water

EPA 200.7

Copper (Cu)

Drinking& Non-Potable
Water

EPA 200.7

Iron (Fe)

Drinking& Non-Potable
Water

EPA 200.7

Lead (Pb)

Non-Potable Water

EPA 200.9

Lead (Pb)

Drinking

EPA 200.7

Magnesium (Mg)

Drinking

EPA 200.7

Manganese (Mn)

Drinking& Non-Potable
Water

EPA 200.7

Molybdenum (Mo)

Non-Potable Water

EPA 200.7

Nickel (Ni)

Drinking& Non-Potable
Water
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Method

Analyte

Matrix

EPA 200.7

Potassium (K)

Drinking& Non-Potable
Water

EPA 200.7

Selenium (Se)

Non-Potable Water

EPA 200.9

Selenium (Se)

Drinking

EPA 200.7

Silver (Ag)

Drinking& Non-Potable
Water

EPA 200.7

Sodium (Na)

Drinking

EPA 200.7

Thallium (Tl)

Non-Potable Water

EPA 200.9

Thallium (Tl)

Drinking

EPA 200.7

Vanadium (V)

Non-Potable Water

EPA 200.7

Zinc (Zn)

Drinking& Non-Potable
Water

SM 9223B

Total Coliform (TC)

Drinking

SM 9222D

Fecal Coliform (FC)

Non-Potable Water

SM 9223B

Escherichia coli (EC)

Drinking

SM 9215B

Heterotrophic Plate Count
(HPC)
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TNI Volume 1, Module 2
Normative References
Section 2
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TNI Volume 1, Module 2
Terms and Definitions
Section 3

Section three contains the terms and definitions and sources.

Section 3.1 Additional Terms and
Definitions
Acceptance Criteria: specified limits placed on characteristics of an item,
process, or service defined in requirement documents.
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Accreditation: the process by which an agency or organization evaluates and
recognizes a laboratory as meeting certain predetermined qualifications or
standards, thereby accrediting the laboratory.
Accuracy: the degree of agreement between an observed value and an
accepted reference value. Accuracy includes a combination of random error
(precision) and systematic error (bias) components that are due to sampling and
analytical operations. It is a data quality indicator. Calculate percent accuracy by
dividing the observed value by the reference value and multiplying by 100.
Analyst: the designated individual who performs the “hands on” analytical
methods and associated techniques and who is the one responsible for applying
required laboratory practices and other pertinent quality controls to meet the
required level of quality.
Analytical Uncertainty: A subset of Measurement Uncertainty that includes all
laboratory activities performed as part of the analysis.
Assessment: the evaluation process used to measure or establish the
performance, effectiveness, and conformance of an organization and/or its
systems to defined criteria.
Audit: a systematic and independent examination of facilities, equipment,
personnel, training, procedures, record-keeping, data validation, data
management, and reporting aspects of a system to determine whether QA/QC
and technical activities are being conducted as planned and whether these
activities will effectively achieve quality objectives.
Batch: environmental samples that are prepared and/or analyzed together
with the same process and personnel, using the same lot(s) of reagents. A
preparation batch is composed of one to twenty environmental samples of the
same quality systems matrix, meeting the above-mentioned criteria and with a
maximum time between the start of processing of the first and last sample in the
batch of 24 hours. An analytical batch is composed of prepared environmental
samples (extracts, digestates, or concentrates), which are analyzed together as a
group. An analytical batch can include prepared samples originating from various
environmental matrices and can exceed 20 samples.
Bias: The systematic or persistent distortion of a measured process, which
causes errors in one direction (i.e., the expected sample measurement is
different from the sample’s true value).
Blank: a sample that has not been exposed to the analyzed sample stream in
order to monitor contamination during sampling, transport, storage or analysis.
The blank is subjected to the usual analytical and measurement process to
establish a zero baseline or background value and is sometimes used to adjust
or correct routine analytical results. Blanks include:
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Method Blank: A sample of a matrix similar to the batch of associated samples
(when available) that is free from the analytes of interest and is processed
simultaneously with and under the same conditions as samples through all steps
of the analytical procedures, and in which no target analytes or interferences are
present at concentrations that impact the analytical results for sample analyses.
Calibration: a set of operations that establish, under specified conditions, the
relationship between values of quantities indicated by measuring instrument or
measuring system, or values represented by a material measure or a reference
material, and the corresponding values realized by standards.
In calibration of support equipment the values realized by
standards are established through the use of reference
standards that are traceable to the International System of
Units (SI).
In calibration according to methods, the values realized by
standards are typically established through the use of
Reference Materials that are either purchased by the
laboratory with a certificate of analysis or purity, or prepared
by the laboratory using support equipment that has been
calibrated or verified to meet specifications.
Calibration Curve: the mathematical relationship between the known values,
such as concentrations, of a series of calibration standards and their response.
Calibration Standard: a substance or reference material used for calibration
Certified Reference Material: reference material accompanied by a
certificate, having a value, measurement uncertainty, and stated metrological
traceability chain to a national metrology institute
Chain of Custody Form: Record that documents the possession of the
samples from the time of collection to receipt in the laboratory. This record
generally includes; the number and types of containers; the mode of collection;
the collector; time of collection; preservation; and requested analysis.
Chemical Oxygen Demand: is measured by heating the sample in a strongly
acid solution with a known excess amount of potassium dichromate. The
potassium dichromate oxidizes the organic waste in the sample. This results in a
change of chromium from the hexavalent state to the trivalent state. Both of
these chromium species are colored and absorb in the visible region of the
spectrum. The samples are read on a spectrophotometer.
Chloride: is measured by titration with mercuric nitrate until a purple complex is
formed. It is one of the major inorganic anions in water and wastewater. It is a
requirement for drinking water and for cation/anion balances.
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Color: is measured by a visual comparison between the sample and a platinumcobalt standard. It is useful for measuring color of water derived from naturally
occurring materials, i.e., vegetable residues such as leaves, bark, roots, humus,
and peat.
Compromised Samples: those samples, which are improperly sampled,
insufficiently documented, improperly preserved, collected in improper
containers, or exceeding holding times when delivered to a laboratory. Under
normal conditions compromised samples are not analyzed. If emergency
situations require analysis, the results must be appropriately qualified.
Conductivity: k is a measure of the ability of an aqueous solution to carry an
electric current.
Confirmation: verification of the identity of a component through the use of an
approach with a different scientific principle from the original method. These may
include but are not limited to: Second column confirmation, Alternate wavelength,
Derivatization, Mass spectral interpretation, Alternative detectors, or Additional
cleanup procedures.
Data Reduction: the process of transforming the number of data by arithmetic
or statistical calculations, standard curves, and concentration factors, and
collating them into a more useable form.
Demonstration of Capability: a procedure to establish the ability of the
analyst to generate analytical results of acceptable accuracy and precision.
Duplicate Analysis: the analyses or measurements of the variable of interest
performed identically on two sub-samples of the same sample. The results from
duplicate analyses are used to evaluate analytical or measurement precision but
not the precision of sampling, preservation or storage internal to the laboratory.
Equipment Blank: a sample of analyte-free media, which has been used to
rinse common sampling equipment to check effectiveness of decontamination
procedures.
Field Blank: blank prepared in the field by filling a clean container with pure deionized water and appropriate preservative, if any, for the specific sampling
activity being undertaken.
Field of Accreditation: Those matrix, technology/method, and
combinations for which the accreditation body offers accreditation.

analyte

Finding: an assessment conclusion referenced to a laboratory accreditation
standard and supported by objective evidence that identifies a deviation from a
laboratory accreditation standard requirement.
Formazin Polymer Standards: these standards are used to check the
calibration of the turbidity meter.
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Holding Times: the maximum time that can elapse between two specified
activities
Internal Standard: a known amount of standard added to a test portion of a
sample as a reference for evaluating and controlling the precision and bias of the
applied analytical method.
Instrument Blank: A clean sample processed through the instrumental steps of
the measurement process; used to determine instrument contamination.
Internal Standard: a known amount of standard added to a test portion of a
sample as a reference for evaluating and controlling the precision and bias of the
applied analytical method.
Laboratory Control Sample: (however named, such as laboratory fortified
blank, spiked blank, or QC check sample) A sample matrix, free from the
analytes of interest, spiked with verified known amounts of analytes or a material
containing known and verified amounts of analytes and taken through all sample
preparation and analytical steps of the procedure unless otherwise noted in a
reference method. It is generally used to establish intra-laboratory or analyst
specific precision and bias or to assess the performance of all or a portion of the
measurement system.
Laboratory Duplicate: aliquots of a sample taken from the same container
under laboratory conditions and processed and analyzed independently.
Legal Chain of Custody Protocols: Procedures employed to record the
possession of samples from the time of sampling through the retention time
specified by the client or program. These procedures are performed at the
special request of the client and include the use of a Chain of Custody form that
documents the collection, transport, and receipt of compliance samples by the
laboratory. In addition, these protocols document all handling of the samples
within the laboratory.
Linear Dynamic Range: The concentration range over which the analytical
curve remains linear.
Limit of Detection (LOD): a laboratory’s estimate of the minimum amount of an
analyte in a given matrix that an analytical process can reliably detect in their
facility.
Limit of Quantitation (LOQ): the minimum levels, concentrations, or quantities
of a target variable (e.g., target analyte) that can be reported with a specified
degree of confidence.
Matrix:

the substrate of a test sample.

Matrix Duplicate:
A replicate matrix prepared in the laboratory and
analyzed to obtain a measure of precision.
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Matrix Spike (spiked sample or fortified sample): a sample prepared, taken
through all sample preparation and analytical steps of a procedure unless
otherwise noted in a reference method, by adding a known amount of target
analyte to a specified amount of sample for which an independent test result of
target analyte concentration is available. Matrix spikes are used, for example, to
determine the effect of the matrix on a method’s recovery efficiency.
Matrix Spike Duplicate (spiked sample or fortified sample duplicate): a
replicate matrix spike prepared in the laboratory and analyzed to obtain a
measure of the precision of the recovery for each analyte.
Measurement System: a method, as implemented at a particular laboratory,
and which includes the equipment used to perform the test and the operator(s).
Method: a body of procedures and techniques for performing an activity (e.g.,
sampling, chemical analysis, quantification), systematically presented in the
order in which they are to be executed.
Mobile Laboratory:
a portable enclosed structure with necessary and
appropriate accommodation and environmental conditions for a laboratory, within
which testing is performed by analysts. Examples include but are not limited to
trailers, vans, and skid-mounted structures configured to house testing
equipment and personnel.
National Institute of Standards and Technology (NIST): a federal agency of
the US Department of Commerce’s Technology Administration that is designed
as the United States national metrology institute (NMI).
Negative Control: measures taken to ensure that a test, its components, or the
environment do not cause undesired effects, or produce incorrect test results.
Nephelometric Turbidity Units (NTU): the units that turbidity is measured.
Performance Audit: the routine comparison of independently obtained
qualitative and quantitative measurement system data with routinely obtained
data in order to evaluate the proficiency of an analyst or laboratory.
Positive Control: measures taken to ensure that a test and/or its components
are working properly and producing correct or expected results from positive test
subjects.
Precision: the degree to which a set of observations or measurements of the
same property, obtained under similar conditions, conform to themselves; a data
quality indicator. Precision is usually expressed as standard deviation, variance
or range, in either absolute or relative terms.
Preservation: any conditions under which a sample must be kept in order to
maintain chemical and/or biological integrity prior to analysis.
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Procedure: a specified way to carry out an activity or process. Procedures can
be documented or not.
Proficiency Testing: a means of evaluating a laboratory’s performance under
controlled conditions relative to a given set of criteria through analysis of
unknown samples provided by an external source.
Proficiency Testing Program: the aggregate of providing rigorously controlled
and standardized environmental samples to a laboratory for analysis, reporting of
results, statistical evaluation of the results and the collective demographics and
results summary of all participating laboratories.
Proficiency Test Sample: a sample, the composition of which is unknown to the
laboratory and is provided to test whether the laboratory can produce analytical
results within specified acceptance criteria.
Protocol: a detailed written procedure for field and/or laboratory operation (e.g.,
sampling, analysis) which must be strictly followed.
Pure Reagent Water: shall be water (defined by national or international
standard) in which no target analytes or interferences are detected as required
by the analytical method.
Quality Assurance: an integrated system of activities involving planning,
implementation, assessment, reporting and quality improvement to ensure that a
process, item or service is of the type and quality needed and expected by the
client.
Quality Control: the overall system of technical activities that measures the
attributes and performance of a process, item, or service against defined
standards to verify that they meet the stated requirements established by the
customer; operational techniques and activities that are used to fulfill
requirements for quality; also the system of activities and checks used to ensure
that measurement systems are maintained within prescribed limits, providing
protection against :out of control” conditions and ensuring that the results are of
acceptable quality.
Quality Control Sample (QCS): a sample used to assess the performance of all
or a portion of the measurement system. One of any number of samples, such as
Certified Reference Materials, a quality system matrix fortified by spiking, or
actual samples fortified by spiking, intended to demonstrate that a measurement
system or activity is in control.
Quality Manual: a document stating the management policies, objectives,
principles, organizational structure and authority, responsibilities, accountability,
and implementation of an agency, organization, or laboratory, to ensure the
quality of its product and the utility of its product to the users.
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Quality System: is the means by which an organization ensures the quality of
the products or services it provides and includes a variety of management,
technical and administrative elements such as; policies and objectives,
procedures and practices, organized authority, responsibilities, and performance
measures.
Quality System Matrix: These matrix definitions are to be used for purposes of
batch quality control requirements:
Air and Emissions: whole gas or vapor samples including those contained in
flexible or rigid wall containers and the extracted concentrated analytes of
interest from a gas or vapor that are collected with a sorbent tube, impinger
solution, filter, or other devise.
Aqueous: any aqueous sample excluded from the definition of Drinking Water
or Saline/Estuarine. Includes surface water, groundwater effluents, and TCLP
or other extracts.
Biological Tissue: any sample of a biological origin such as fish tissue,
shellfish, or plant material. Such samples shall be grouped according to
origin.
Chemical Waste: a product or by-product of an industrial process that
results in a matrix not previously defined.
Drinking Water: any aqueous sample that has been designated a potable or
potential potable water source.
Non-Aqueous Liquid- any organic liquid with <15% settleable solids.
Saline/Estuarine: any aqueous sample from an ocean or estuary, or salt
water sources such as the Great Salt Lake.
Solids: includes soils, sediments, sludges, and other matrices with >15%
settleable solids.
Raw Data: the documentation generated during sampling and analysis. This
documentation includes, but is not limited to, field notes, electronic data,
magnetic tapes, un-tabulated sample results, QC sample results, print outs of
chromatograms, instrument outputs, and handwritten records.
Reference Material: material or substance one or more whose property
values are sufficiently homogeneous and well established to be used for the
calibration of an apparatus, the assessment of a measurement method, or for
assigning values to materials.
Reference Standard: standard used for the calibration of
measurement standards in a given organization or at a given location.
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Resource Conservation and Recovery Act (RCRA): the enabling legislation
under 42 USC 321 et seq. (1976), that gives EPA the authority to control
hazardous waste from the cradle-to-grave, including its generation,
transportation, treatment, storage, and disposal.
Safe Drinking Water Act (SDWA): the enabling legislation, 42 USC 300f et
seq. (1974), (public Law 93-523), that requires the EPA to protect the quality of
drinking water in the U.S. by setting maximum allowable contaminant levels,
monitoring, and enforcing violations.
Sampling:
activity related to obtaining a representative sample of the
object of conformity assessment, according to a procedure.
Selectivity: the ability to analyze, distinguish, and determine a specific analyte
or parameter from another component that may be a potential Interferent or that
may behave similarly to the target analyte or parameter within the measurement
system.
Sensitivity: the capability of a method or instrument to discriminate between
measurement responses representing different levels (e.g., concentrations) of a
variable of interest.
Spike: a known mass of target analyte added to a blank sample or subsample; used to determine recovery efficiency or for other quality control
purposes.
Standard: the document describing the elements of laboratory accreditation
that has been developed and established within the consensus principles of
standard setting and meets the approval requirements of standard adoption
organizations procedures and policies.
Standard Operating Procedures (SOP): a written document that details the
method for an operation, analysis or action with thoroughly prescribed techniques
and steps. SOP’s are officially approved as the methods for performing certain
routine or repetitive tasks.
Sulfate: the sulfate ion (SO42-) is precipitated in an acetic acid medium with
barium chloride to form barium sulfate crystals, which are white in color. The
sample is measured by a photometer and the sulfate ion concentration is
determined by a comparison of the reading with a standard curve. Determining
the turbidity of each of the known sulfate standards creates the standard curve.
Technology: a specific arrangement of analytical instruments, detection systems
and/or preparation techniques.
Traceability: the ability to trace history, application, or location of an entity by
means of recorded identifications. In a calibration sense, traceability relates
measuring equipment to national or international standards, primary standards,
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basic physical constants or properties, or reference materials. In a data collection
sense, it relates calculations and data generated throughout the project back to
the requirements for the quality of the project.
Turbidity: is determined by a comparison between the intensity of the light
scattered by the sample and by a standard reference suspension.
United States Environmental Protection Agency (EPA): the
federal
governmental agency with responsibility for protecting public health and
safeguarding and improving the natural environment (i.e., the air, water, and
land) upon which human life depends.
Verification: confirmation by examination and objective evidence that specified
requirements have been met.
Note: In connection with the management of measuring equipment, verification
provides a means for checking that the deviations between values indicated by a
measuring instrument and corresponding known values of a measured quantity
are consistently smaller than the maximum allowable error defined in a standard,
regulation or specification peculiar to the management of the equipment.
The result of verification leads to a decision either to restore in service, to
perform adjustment, to repair, to downgrade, or to declare obsolete. In all cases,
it is required that a written trace of the verification performed shall be kept on the
measuring instrument’s individual record.
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Volume 1, Module 2
Quality Systems General Requirements

Section 4.0
Management Requirements
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Section 4.1: Organization (ISO/IEC
17025:2005 (E), Clause 4.1
Organization

Board of
County
Commissioners
Directory of
the Utility
Department

Operations
Manager

Administration
Manager
Operations
Superintendent
Technical
Director, QA
Officer

Chemist

Chemist

Chemist

Lab
Technician

Section 4.1.1:
Does the laboratory or the organization of which it is a part an
entity that can be held legally responsible?
SJCUEL works beneath the umbrella of the St. Johns County Utility Department,
which is under the authority of the St. Johns County Board of County
Commissioners that can be held legally responsible.
Section 4.1.2: Does the laboratory uphold its responsibility to carry out its testing
and calibration activities in such a way as to meet the requirements of this
standard? Does the laboratory carry out its testing and calibration activities in
such a way as to meet the requirements of the customer, the regulatory
authorities or organizations providing recognition?
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The laboratory staff performs their testing and calibration activities to meet the
requirements of the customer, the regulatory authorities or organizations
providing recognition.
Section 4.1.3: Does the management system cover work carried out in the
laboratory’s permanent facilities, or in associated temporary or mobile facilities?
The management system covers work carried out in the laboratory’s permanent
facility located at 860 West 16th Street, St. Augustine, Florida 32080.
Section 4.1.4: If the laboratory is part of an organization performing activities other
than testing and/or calibration, are the responsibilities of key personnel in the
organization that have an involvement or influence on the testing and/or
calibration activities defined in order to identify potential conflicts of interest?
The director of the utility department is in charge of the entire utility department
and works directly under the county administrator. The administrative manager
handles the budget for all the divisions in the utility department. This person
along with the finance department approves the money used to buy new
laboratory equipment, repair old equipment, hire employees, purchase
standards, reagents, and all other necessary items to operate a laboratory
efficiently. The operations superintendent reports to the Operations Manager,
and is responsible for the day to day operations of the five divisions, which are
the laboratory/ pretreatment, wastewater, water, transmission and distribution,
and lift station maintenance. The technical director reports directly to this person
regarding all major decisions affecting the laboratory.
Section 4.1.5a: Does the laboratory managerial and technical personnel with
the authority and resources needed to perform their duties, identify departures
from the management system or from the procedures for performing tests and/or
calibrations, initiate actions to prevent or minimize such departures, implement,
maintain, and improve the management system irrespective of other
responsibilities?
The lab is staffed with adequate technical personnel with the authority to perform
their duties, identify departure from the management system or from the
procedures for performing tests and/or calibrations, initiate actions to prevent or
minimize such departures, implement, maintain, and improve the management
system irrespective of other responsibilities.
Section 4.1.5b: Does the laboratory have arrangements to ensure that its
management & personnel are free from any undue internal and external
commercial, financial, and other pressures that may adversely affect the quality
of their work?
The organizational structure and the management staff above the chemists and
lab technician ensure that the analysts are free from any undue internal and
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external commercial, financial and other pressures that may adversely affect the
quality of their work.
Section 4.1.5c: Does the laboratory have policy and procedures to ensure the
protection of its customers’ confidential information and proprietary rights,
including procedures for protecting the electronic storage and transmission of
results?
The laboratory must follow the sunshine laws and therefore all records are public.
No reports are transmitted electronically because they are stored on an intranet
web site available only to designated St. Johns County Utility Department
employees.
Section 4.1.5d: Does the laboratory have policies and procedures to avoid
involvement in any activities that would diminish confidence in its competence,
impartiality, judgment or operational integrity?
It is the goal of SJCUEL to perform its testing and calibration activities to meet
the requirements of the customer and the regulating authorities to the best of
their ability by avoiding involvement in any activities that would diminish
confidence in its competence, impartiality, judgment, or operational integrity.
Section 4.1.5e: Does the laboratory define the organization and management
structure of the laboratory, its place in any parent organization, and its
relationships between quality management, technical operations, and support
services?
The St. Johns County Utility Environmental Laboratory is a division of the St.
Johns County Utility Department. The laboratory only performs work for the utility
department or other departments of St. Johns County. The management staff
consists of the utility manager, utility superintendent, and the director of the
utilities. The technical director handles all day to day operations including quality
management, technical operations, and support services.
Section 4.1.5f: Does the laboratory specify the responsibility, authority, and
interrelation of all personnel who manage, perform or verify work affecting the
quality of tests and/or calibrations?
The technical director is responsible for the final review of all data, laboratory
reporting, non conformity reports, and calibration records. Before the data
reaches the technical director, it has been reviewed by the analyst, and by
another peer, to ensure that the data reported is accurate.
Section 4.1.5g: Does the laboratory provide adequate supervision of testing and
calibration staff, including trainees, by persons familiar with methods and
procedures, the purpose of each test and/or calibration and the assessment of
results?
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The technical director and senior chemist provide adequate supervision of testing
and calibration staff, including trainees, because they are familiar with methods
and procedures, and the assessment of results.
Section 4.1.5h: Does the laboratory have technical management with overall
responsibility for the technical operations and the provision of resources needed
to ensure the required quality of laboratory operations?
The technical director has overall responsibility for the technical operations and
the provision of resources needed to ensure the required quality of laboratory
operations.
Section 4.1.5i: Does the laboratory appoint a member of staff as quality
manager? Does this quality manager have defined responsibility and authority for
ensuring that the management system is implemented and followed at all times?
Does the quality manager have direct access to the highest level of management
at which decisions are made on laboratory policy or resources?
The technical director/ QA officer is responsible for ensuring that the
management system is implemented and followed at all times and has direct
access to the highest level of management. If the technical director is on
vacation or is absent from the laboratory, the senior chemist assumes the role of
technical director and the chemists assumes the role of QA officer by peer
reviewing each other’s work. If both the technical director and the senior chemist
are absent from work, the chemists will resume the role of technical director and
QA officers until one of them returns to work.
Section 4.1.5j:
personnel?

Does the laboratory appoint deputies for key managerial

Not applicable
Section 4.1.5k: Does the laboratory ensure that personnel are aware of the
relevance and importance of their activities and how they contribute to overall
management system goals?
Each year, the analysts attend the data integrity training to stress the importance
of quality data and to ensure that personnel are aware of the relevance and
importance of their activities and how they contribute to the overall management
system goals.
Section 4.1.6: Does top management ensure that communication processes are
established and that communication regarding the effectiveness of the
management system takes place?
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SJCUEL employees have several forms of communication available to discuss
pertinent information that affects the laboratory. All laboratory staff has access to
e-mail, daytime phone, and an emergency on call cell phone.
Notification Policy for possible exceedences for Reclaimed Water total suspended
solids (TSS) and fecal coliform (FC) samples

E-mail the environmental coordinator, lead operator, wastewater superintendent,
and the operations superintendent if the samples collected to meet reclaimed
water are above a five (5) ppm TSS or there is a count for FC #/100ml. Make
sure that you write a possible exceedence. It is up to the lead operator to
determine if it is an exceedence.
Notification Policy for Total Coliform Results
Compliance Total Coliforms

If there is a sample that is positive for total coliform, call the operator immediately
after the results are final. If there is a sample that is positive for both total coliform
and e-coli, then call the operator and the appropriate state department
immediately after the results is final.
Main Clearance and Boil Water Notice Total Coliform Results

If the samples were collected for boil water notices, call or e-mail the collector
and the compliance officer for either positive or negative results.
If the samples were collected for main clearances, only notify the collector for
either positive or negative results.
Process Control Samples or Spill Samples

E-mail the environmental coordinator, lead operator, wastewater superintendent,
and the operations superintendent for both process control and spill samples.
Section 4.1.7.1a-h: Quality Manager and/or his/her designee shall:
Serve as the focal point for the QA/QC and be responsible for the
oversight and/or review of quality control data.
Have functions independent from laboratory operations for which they
have quality assurance oversight.
Be able to evaluate data objectively and perform assessments without any
outside influence.
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Have documented training and/or experience in QA/QC procedures and
the laboratory’s quality system.
Have a general knowledge of the analytical tests methods for which data
review is performed.
Arrange for or conduct internal audits as per section 4.14 annually.
Notify laboratory management of deficiencies in the quality system.
Monitor corrective actions.
Note: SJCUEL’s QA officer is also the technical director.
Section 4.1.7.2a-f:
shall:

The laboratory’s technical manager(s) and/or his/her designee(s)

Be a member of the staff of an environmental laboratory who exercises
actual day-to-day supervision of laboratory operations for the appropriate
fields of accreditation and reporting results.
Have duties that include;
o Monitor standards of performance in quality control and quality
assurance.
o Monitor the validity of analyses performed and data generated in
the laboratory to assure reliable data.
Not be the technical manager(s) of more than one accredited
environmental laboratory without authorization from the primary
Accreditation Body. Circumstances to be considered in the decision to
grant such authorization shall include:
o The extent to which operating hours of the laboratories to be
directed overlap.
o Adequacy of supervision in each laboratory
o The availability if environmental laboratory services in the area
served
If absent for a period of time exceeding fifteen (15) consecutive calendar
days shall designate another full-time staff member meeting the
qualifications of the technical manager(s) to temporarily perform this

Page 30 of 208

SJCUEL QAP Binder #1 TNI Volume 1, Module 2
Revision #1 In Service: 07/06/2011
Out of Service: _______________

DCN: QA-D008

function. If this absence exceeds thirty-five (35) consecutive calendar
days, the primary accreditation body shall be notified in writing.
Meet qualification requirements as specified in Section 5.2.6.1
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Section 4.2: Management (ISO/IEC
17025:2005 (E), Clause 4.2
Management System

Section 4.2.1: Appropriate to the scope of its activities, has the laboratory
established, implemented, and maintained a management system?
The St. Johns County Utility Department Environmental Laboratory has
established, implemented, and maintained a management system that includes
policies, systems, programs, procedures, and instructions to assure that the
quality of the tests and calibrations are accurate. The system is communicated
through e-mail, and the computer. All pertinent files are located on the “T” drive
for laboratory personnel only.
Section 4.2.2a: Are the lab’s management system policies and objectives
defined in a quality manual (however named)? Are the policies, systems,
programs, procedures and instructions of this system documented to the extent
necessary to assure the quality of the test and/or calibration results? Is the
system documentation communicated to, understood by, available to, and
implemented by the appropriate personnel?
The policies and objectives are defined in the one (1) quality assurance manual
All the policies, systems, programs, procedures and instructions of the
management system policy are documented well and all staff are trained on the
policies to assure good quality on the test and/or calibration results The system
documentation is understood by all and implemented to all staff.
SJCUEL Quality Policy Statement

This Quality Manual summarizes the laboratory policies and operational
procedures associated with St. Johns County Utility Environmental Laboratory
(SJCUEL) located at 860 West 16th Street in St. Augustine, Florida. This plan,
structured in accordance with the TNI standards adopted in July 2011, ISO/IEC
17025:2005(E), and applicable EPA requirements, regulations, guidance, and
technical standards, describes specific protocols for sample handling and
storage, chain-of-custody, and laboratory analyses, data reduction, corrective
action, and reporting. All policies and procedures have been documented in this
quality manual by the technical director and are available for review and
implementation by all personnel. It is a requirement that tests and/or calibrations
shall be performed in accordance with stated methods and customers’
requirements. Further details on these policies and procedures are contained in
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SOPs and related documents. This Quality Manual, SOPs, and related
documentation describe the quality system for SJCUEL.
The laboratory performs chemical analyses and microbiology analyses for
inorganic constituents in surface, ground, lab D.I. water, potable and waste
waters. It is the commitment of the laboratory staff and the management to
provide a good professional practice along with quality testing and calibrations to
provide good customer service and quality data. All personnel concerned with
environmental testing and calibration activities within the laboratory familiarize
themselves with the quality documentation and implement the policies and
procedures in their work.
The management team, consisting of the Director of the Utility Department,
Operations Manager and the, Operations Superintendent is committed to good
professional practices and to the quality of its environmental testing in servicing
its clients. The managers’ and the chief executives’ standard of service is defined
as good quality, reproducible, and defensible data produced in a timely manner
as to comply with TNI standards, ISO regulations, and FDEP and EPA
regulations.
Section 4.2.3: Has top management provided evidence of commitment to the
development and implementation of the management system and to continually
improving its effectiveness?
The top management provides funding to hire an outside consultant to perform
the required annual manager’s review. The manager review reports provide
excellent feedback on meeting all required standards while producing a high
quality of data to the customers. Each year, the laboratory improves its systems
and procedures which improve the service to the customers.
Section 4.2.4: Has top management communicated to the organization the
importance of meeting customer, statutory and regulatory requirements?
See section 4.2.2a-e
Section 4.2.5: Does the quality manual include or make reference to supporting
and technical procedures and does it outline the structure of the documentation
used in the management system?
The quality manual includes or makes reference to supporting and technical
procedures and outlines the structure of the documentation used in the
management system in Section 4.3 of this manual.
Section 4.2.6: Does the quality manual define the roles and responsibilities of the
technical and quality managers, including the roles which ensure compliance with
this standard?
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The quality manual defines the roles and responsibilities of the technical and
quality managers, including the roles which ensure compliance with this standard
in sections 4.1.7.1a-h and 4.1.7.2a-f of this quality manual.
Section 4.2.7: Has top management ensured that the integrity of the management
system is maintained when changes are planned and implemented?
The technical director ensures that the integrity of the management system is
maintained when changes are planned and implemented by first discussing the
plans during the monthly staff meetings and by getting feedback from the
employees.
Section 4.2.8: Additional Management System Requirements
Section 4.2.8.1: The four essential elements of the documented data integrity
system are training, signed data integrity documentation for all laboratory
employees, in-depth, periodic monitoring of data integrity, data integrity
procedure documentation.
Data Integrity Training

It is mandatory for all the employees of the St. Johns County Utility
Environmental Laboratory to attend data integrity training on an annual basis,
sign the data integrity training documentation, and adhere to the ethics policy
statement. The data integrity training that is presented as a refresher to current
employees on an annual basis and as part of the hiring process for new
employees include elements such as, 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,
examples of improper and illegal actions, how to identify appropriate and
inappropriate laboratory and instrument manipulation practices, guidance for
manual integration practices and consequences of unethical or improper
behavior.
In order to assist the laboratory technical personnel in performing their duties
without detrimental influences, it is the policy of the management of St. Johns
County Utility Department that the laboratory be impartial and that it and its
personnel are free from any undue commercial, financial and other pressures
which might influence or adversely affect their normal performance having an
impact on the quality of the work they produce or their technical judgment. By this
policy all laboratory personnel dedicated to technical activities should not be
influenced by, or involved in any financial or commercial matter while performing
laboratory work. If any employee feels that he or she might be under any kind of
pressure as described above, the technical director must be notified immediately.
Additionally, the Laboratory will not engage in any activities that may endanger
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the trust in its independence of judgment and integrity in relation to its
environmental testing. The management stresses the importance of maintaining
data integrity and adheres to the policy
In Depth Periodic Data Integrity Review

Data integrity is monitored on a continual basis. The program is monitored by the
chemists whom perform method specific criteria peer reviews for each batch of
data by documenting on a peer review form attached to the bench sheet. All lab
bench sheets are peer reviewed and then checked by the technical director or
QA Officer for transcription errors that may occur while transferring the results
from paper to the LIMS worksheet. This in depth periodic monitoring of data
plays a key role in achieving the objective of the laboratory.
Section 4.2.8.1a-b: Procedure for confidential reporting of data integrity
issues in the laboratory.
Procedure for Handling Data Integrity Issues

1. If an employee has a concern regarding data integrity or ethical issues,
they may schedule a private meeting with the technical director or the
quality assurance officer. The employee shall give the technical director or
quality assurance officer at least two weeks to conduct a review and
address the problem in a confidential manner until the issues are clarified.
If there is an issue with an employee concerning data integrity or
inappropriate actions;
a. Use the employee incident form found on the St. Johns County
Intranet site. Go to the intranet site, select BCC in the left frame,
select personnel in the left frame of the new window, and then
select forms.
b. Complete the employee incident from as a verbal warning and
select review in 30 days.
c. Have the employee sign the incident form, make a copy, and hand
deliver the signed original form to the St. Johns County personnel
department.
d. If the employee has not improved in 30 days, complete another
employee incident form as a written counseling and suspension
and give the employee a day off without pay. Schedule a review in
30 days.
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e. Have the employee sign the incident form, make a copy, and hand
deliver the signed original form to the St. Johns County personnel
department.
f. If the employee has not improved in 30 days, complete another
employee incident report, and select termination.
g. Have the employee sign the incident form, make a copy, and hand
deliver the signed original form to the St. Johns County personnel
department.
h. Collect the employee’s keys and county badge.
i.

Retain the documentation for at least 5 years.

2. If the inappropriate activities affect the data reported to clients, notify the
clients in writing and make a copy to attach to the results maintained on
file in the laboratory.
3. If the matter has not been solved to the satisfaction of the employee, a
meeting shall be arranged with the technical director and the operations
superintendent. The operations superintendent may decide to further
investigate the situation but must inform the laboratory management of the
plan. The employee shall give the technical director and the operations
superintendent two weeks to address the problem.
4. If the matter still has not been solved to the satisfaction of the employee,
then they shall follow the procedure in the newest St. Johns County
administration code.
Section 4.2.8.2: The quality manager shall be responsible for maintaining the
currency of the quality manual.
Section 4.2.8.3a-i:

The quality manual shall contain;

Document title (see title page of the quality manual)
Laboratory’s full name and address (see title page of the quality
manual)
Name, address (if different from above), and telephone number of
individual(s) responsible for the laboratory (see title page of the quality
manual)
Identification of all major organizational units which are to be covered
by this quality manual and the effective date of the version (see title
page of the quality manual)
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Identification of the laboratory’s approved signatories (see page two (2)
of this document)
The signed and dated concurrence (with appropriate names and titles),
of all responsible parties including the quality manager(s), technical
manager(s), and the agent who is in charge of all laboratory activities,
such as the laboratory director or laboratory manager. At SJCUEL,
there is only one person who holds these titles. (see title page of the
quality manual)
The objectives of the quality system and contain of reference the
laboratory’s policies and procedures (see section 4.2.2a-e of this
manual)
The laboratory’s official quality policy statement, which shall include
quality system objectives and management’s commitment to ethical
laboratory practices and to upholding the requirements of this Standard
(see section 4.2.2a-e)
A table of contents, and applicable lists of references, glossaries and
appendices. (see page three (3) of this manual)
Section 4.2.8.4: The quality manual shall contain or reference;
Section 4.2.8.4a: All maintenance, calibration and verification procedures
used by the laboratory in conducting tests.
Maintenance, Calibration and verification Procedures and Frequency

All equipment used for environmental tests and/or calibrations, including
equipment for subsidiary measurements (e. g. for environmental conditions)
having a significant effect on the accuracy or validity of the result of the
environmental test or sampling shall be calibrated before being put into service
and on a continuing basis. The calibration of such equipment is performed
according to the established program and procedure. This includes balances,
thermometers, and control standards. The program also includes a system for
selecting, using, calibrating, checking, controlling and maintaining measurement
standards, reference materials used as measurement standards and measuring
and test equipment used to perform environmental tests.
The overall calibration program and validation of equipment are such that
laboratory measurements are traceable to national standards of measurement.
When traceability to international system of units (SI) is not possible there is
traceability to certified reference materials. The laboratory provides satisfactory
evidence of correlation of results in those cases where traceability to national
standards of measurement is not applicable.

Page 37 of 208

SJCUEL QAP Binder #1 TNI Volume 1, Module 2
Revision #1 In Service: 07/06/2011
Out of Service: _______________

DCN: QA-D008

The laboratory retains records for all standards, reagents, reference materials,
and media, including the manufacturer/vendor, the manufacturer’s certificate of
analysis or purity, the date of receipt, recommended storage conditions and an
expiration date after the material shall not be used unless its reliability is verified.
The calibration of equipment shall be designed and operated so as to ensure that
calibrations and measurements made by the laboratory are traceable to the
International System of Units (SI). The traceability is established for measuring
instruments to the SI by means of an unbroken chain of calibrations or
comparisons linking them to relevant primary standards of the SI units of
measurement. The link to SI units may be achieved by reference to national
measurement standards. National measurement standards may be primary
standards, which are primary realizations of the SI units or agreed
representations of SI units based on fundamental physical constants, or they
may be secondary standards which are standards calibrated by another national
metrology institute.
Section 4.2.8.4b: Major equipment and reference measurement standards
used as well as the facilities and services used by the laboratory in
conducting tests.
Major Equipment and Reference Measurement standards

Reference standards of measurement (such as Class S or equivalent weights or
traceable thermometers) are used for calibration only and for no other purpose,
unless it can be shown that their performance as reference standards would not
be invalidated. Reference standards are subjected to in-service checks between
calibrations and verifications. Reference standards shall be calibrated before and
after any adjustment.
Reference materials shall, where commercially available, be traceable to SI units
of measurement, or to certified reference materials. Where possible, traceability
shall be to national or international standards of measurement or to national or
international standard reference materials. Internal reference materials shall be
checked as far as is technically and economically practicable.
Checks needed to maintain confidence in the status of reference, primary,
transfer or working standards and reference materials are carried out according
to defined procedures and schedules recommended by the manufacturer or
maintenance organization.
The procedures employed for safe handling, transport, storage and use of
reference standards and reference materials in order to prevent contamination or
deterioration and in order to protect their integrity, are the ones recommended by
the manufacturer or other organization involved in the maintenance of such
materials/standards.
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Analytical Support Equipment

Analytical support equipment includes but it is not limited to: balances, ovens,
refrigerators, freezers, incubators, water baths, temperature measuring devices
(including thermometers and thermistors), thermal/pressure sample preparation
devices and volumetric dispensing devices (such as Eppendorf®, or automatic
dilutor/dispensing devices) if quantitative results are dependent on their
accuracy, as in standard preparation and dispensing or dilution into a specified
volume. All such support equipment is:
1. Maintained in proper working order. The records of all activities including
service calls are kept and all raw data records are retained to document
support equipment performance.
2. Calibrated or verified annually using NIST traceable references when
available, over the entire range of use. The results of such calibration
must be within the specifications required in the application for which the
equipment is used, if not, the equipment is either removed from service
until repaired or a correction factor is applied to it, if applicable .
Prior to use on each working day, balances, ovens, refrigerators, freezers,
incubators and water baths are verified for the expected use range using NIST
traceable references (where possible). The acceptability for use or continued use
is according to the needs of the analysis or application for which the equipment is
being used.
Mechanical volumetric dispensing devices (except Class A glassware and microsyringes) are checked for accuracy quarterly. Glass micro-liter syringes must
come with a certificate attesting to established accuracy or else the accuracy
must be initially demonstrated and documented by the laboratory.
Balances

1. A representative from Mettler calibrates or verifies the balances and the class
“S” weights annually using NIST traceable references over the entire range
that the balance is required to method specific criteria. The technician places
the certification sticker on the balance and issues calibration certificates that
are maintained for five years. This is the first source of calibration. If the
balance is off-scale, the “s” weights will read incorrectly, however, adjust the
results accordingly until the Mettler representative re-certifies the balance.
2. The second calibration source, “s” weights, used to verify the integrity of the
balance before and after the balance is used for gravitation methods, must
weigh within the acceptable percentage range of +/- 98-102. When the
weights are not in the acceptable range, clean the weights and reweigh them
or recalibrate the balance.
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Thermometers

1. New NIST calibrated thermometers are purchased from Fisher Scientific at
the frequency required by the method. This requirement is annually accept for
the microbiology section which needs NIST calibrated thermometers
semiannually.
2. The thermometers, which include unique numbers and designated to a piece
of equipment, calibrated annually to a NIST certified thermometer must be in
the acceptable percentage range of +/- 3 degrees and must be calibrated for
the intended temperature range. When thermometers are out of the
acceptable range, adjust the reading accordingly until a new thermometer is
purchased and certified.
Monitoring of Temperature

All refrigerators used for storage of samples and standards or reagents are
monitored for temperature daily. The incubators and water bathes used for
bacteriological analysis are monitored twice a day separated by at least four (4)
hours for temperatures and the incubator for CBOD is monitored daily. The
temperatures are entered in charts that document the equipment number, initials
of the person performing the checks, and acceptance ranges. When a
temperature is out of compliance in any refrigerator, freezer or incubator,
immediate action is taken to correct the problem. Some support instruments are
not in use every day, so temperature is checked only for the days they are
actually in operation.
Control Standards

1. Purchased commercial standards have a certificate showing the
measurement results and associated uncertainty of measurement and/or
statement of compliance with an identified specification. These certificates
are located in a notebook labeled with the tracking number. The tracking
number links the certificate with the data set. Label all containers with their
unique tracking number and the expiration date.
2. Report a lot number in the standard/reagent book and on each bench
sheet that used the standard for all standards prepared in-house.
3. For each standard prepared in-house or commercially purchased, write in
the standard log book the name, preparation description, expiration date,
date made, initials, and the unique number.
4. All standards, reagents, and media must be labeled with the preparation
and expiration dates and the unique number. If the products are older than
the expiration date they must be properly labeled with “Education
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purposes only” or have been verified prior to use. Use the table below for
expiration dates and verifications.

Parameter

Expiration Date

Verification

Nutrients

One Month

Curve greater than
0.9950

Metals

>/= 1 ppm One Month

Curve greater than
0.9950

< 1 ppm One week
Turbidity, Color, pH, Total
Residual Chlorine, Sulfate

Prepared Fresh For Each
Use

Curve greater than
0.9950

TS, TSS, TDS, Alkalinity,
Sp. Conductivity

Use expiration date located % Accuracy 90-110%
on the commercially
purchased standard

COD

Six Months

Curve greater than
0.9950

Any powder agar/broth
base

6 months after opening

Sterility Check

PCA poured plates/
Microorganisms

2 weeks/ 4 weeks

Sterility Check

FC confirm broths
prepared

2 weeks

Sterility Check

Bacteria in buffer water

1 week

Sterility Check

Bacteria on PCA plates

4 weeks

Sterility Check

MFC prepared

96 hours

Sterility Check

Calibrations for Analytical Equipment

It is mandatory to calibrate all analytical instruments and support equipment in
accordance with the respective SOPs and/or method of analysis. The typical
calibration procedure consists of an initial calibration, performed by running a
series of standards and calculating the response by using either the response
factors or by linear or polynomial regression analysis. This is followed by
calibration verification when an initial instrument calibration is not performed on
the day of analysis. All calibration procedures are thoroughly documented. The
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frequency, acceptance criteria and the conditions that will require recalibration
are described in the corresponding SOPs. In all cases, the initial calibration is
verified using an independently prepared calibration verification solution. For all
chemical determinations in which standards are involved for calibration, it is the
policy of SJCUEL to use a secondary reference material obtained from a different
source, such as another supplier (preferred) or a different lot number, or
prepared in house. This secondary reference can be an LCS or other standard
run to verify the integrity of the primary standard. Calibration and verification
records are stored with each bench sheet and are peer reviewed after each
batch. If the calibration does not meet the acceptance criteria, trouble shoot and
re-calibrate the instrument, and complete both the NCAR and maintenance form.
Both forms must be peer reviewed.
Initial Instrument Calibration

1. It is mandatory to calibrate all instruments and support equipment that
requires calibration at a frequency listed in the method. The calibration
data, including calculations, integration, acceptance criteria and
associated statistics, must be on the bench sheet or stapled to the correct
data set. If the data results are not for compliance, the most recent
calibration may be used.
2. Raw data, containing calibration date, test method, instrument, analysis
date, each analyte name, analyst’s initials or signature, concentration and
response, and calibration curve, must be retained to permit reconstruction
of the initial instrument calibration.
3. Sample results shall be quantified from the initial calibration not the
continuing calibration.
4. Verify the calibration by analyzing a second source standard with the
batch. The second source standard may be from a different manufacturer
or a different lot from the same company. When commercially available
the standard shall be traceable to a national standard.
5. The initial calibration curve must meet the acceptable criteria before
analyzing the samples. If you cannot meet the acceptable criteria report
the data using qualifiers.
6. The lowest calibration standard shall be the lowest concentration reported.
Data reported below the limit of quantitation must be qualified on the
report.
7. The highest calibration standard shall be the highest concentration
reported even if the concentration is below the established linear dynamic
range. Data reported above the highest standard must be qualified on the
report.
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8. The lowest standard must be above the limit of detection except when the
instrument uses standardization with a zero point or as a single point
calibration standard. The ICP is the only instrument at this laboratory
meeting this criterion. If a single point or zero calibration is used;
A) The point must be analyzed and a linear dynamic range determined
before analyzing a series of standards, one which must be the lowest
quantitation level;
B) Zero point and single point calibration standard must be analyzed with
each analytical batch;
C) A standard corresponding to the limit of quantitation must be analyzed
with every batch and meet the acceptable criteria; and
D) The linearity is verified every 6 months.
9. If a reference or mandated method does not specify the number of
calibration standards, the minimum number is two (one which must be at
the limit of quantification) not including a blank or zero standard.
Instruments such as the ICP may use the zero or single point calibration.
10. Always perform a calibration and verification before placing a piece of
equipment back in service.
For specific calibration procedures and criteria, read the method or the analytical
standard operating procedure.
Continuing Instrument Calibration

1. Verify the calibration for each compound, element or other discrete
chemical species.
2. Perform instrument calibration verification at the ending and beginning of
each analytical batch (except, if an internal standard is used only one
verification needs to be performed at the beginning of the batch).
3. Raw data, containing calibration date, test method, instrument, analysis
date, each analyte name, analyst’s initials or signature, concentration and
response, and calibration curve, must be retained to permit
reconstruction of the continuing instrument calibration.
4. The acceptance for the continuing instrument calibration verification is
established in the method.
5. If the continuing instrument calibration verification results are outside the
limit, perform corrective actions and re-analyze the standard. If the
routine corrective action does not work, complete a NCAR and continue
to troubleshoot the problem. The samples after the failed continuing
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calibration verification must be reanalyzed or recorded with qualifiers.
Before analyzing the samples or any new samples either analyze two
consecutive CCV’s with acceptable criteria or perform another initial
calibration.
6. When the acceptance criteria for the continuing calibration verification are
exceeded high, all associated samples with non-detects may be reported.
Otherwise, the samples affected by the unacceptable verification shall be
reanalyzed after a new calibration curve.
7. When the acceptance criteria for the continuing calibration verification are
exceeded low, all associated samples that exceed a maximum regulatory
high may be reported. Otherwise, the samples affected by the
unacceptable verification shall be reanalyzed after a new calibration
curve.
Calibration Frequencies

Equipment

Calibration Frequency

Equipment

Calibration Frequency

Analytical Balances

Certify Annually. Check
daily when in use.

ICP 5047

Before every use

Incubators

Temperature checked
twice a day. New NIST
thermometer purchased
semi-annually

Aquamate

Annually or instrument or
method changes

Conductivity Meter

Before every use

Water Baths

Temperature checked
twice a day. New NIST
thermometer purchased
semi-annually

Muffle Furnaces

Temperature checked
when in use
Thermometer certified
annually.

Lachat

Before every use

Drying Ovens

Temperature checked
twice a day. New NIST
thermometer purchased
annually

DA 3500

Each time there is a
method change or new
reagents or CCV is not
acceptable

D.O. Meter

Before every use

GTA 600

Before every use

pH Meter

Once a week

Digester Blocks for
COD

Temperature checked
each use. Thermometer
certified annually.
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Section 4.2.8.4c: Verification practices, which may include inter-laboratory
comparisons, proficiency testing programs, use of reference materials and internal
quality control schemes.
Proficiency Testing Program

The Proficiency Testing (PT’s) samples are purchased from NIST approved vendors
two (2) times a year spaced by at least seven (7) months apart. The results from these
PT samples, retained for five (5) years, are used as an analyst’s continuing
demonstration of capability for each year. The PT results are returned electronically to
the PT Provider by the closing date of the study, which is no later than 45 calendar days
from study opening.
The proficiency testing program is verification that the equipment maintenance, control
standards, calibration procedures, reagents, training, and methods are all efficient.
When there is a failure, the problem is corrected and verified with another quality control
standard or quick response proficiency test.
New Hires

Once new employee has been trained to analyze for fecal coliforms, and total coliforms,
a quick response proficiency test is purchased through ERA for the new employee to
perform the initial demonstration of capability. The employee must pass the proficiency
test before analyzing samples alone.
Process for Handling the Proficiency Test

All PT samples are handled (i.e., managed, analyzed, and reported) by the laboratory
management and individual analysts in the same manner as real environmental
samples utilizing the same staff, methods as used for routine analysis of that analyte,
procedures, equipment, facilities, and frequency of analysis. When analyzing a PT
sample, the same calibration, laboratory quality control and acceptance criteria,
sequence of analytical steps, number of replicates and other procedures are employed
as used when analyzing routine samples.
Adding Fields of Proficiencies to a Laboratory already Certified by NELAP

In order to add a parameter for accreditation, the laboratory shall successfully pass two
initial or continuing PT studies for each requested field of proficiency testing within the
most recent three rounds attempted. In other words, the laboratory must obtain an
“acceptable” result from the PT results without a result of “not acceptable” two times in a
row. The most recent three rounds attempted shall have occurred within 18 months of
the laboratory’s application date. When a laboratory has been granted accreditation
status, it shall continue to complete PT studies for each field of proficiency testing and
maintain a history of at least two acceptable PT studies for each field of proficiency
testing out of the most recent three.
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Initial Accreditation

For initial accreditation, the laboratory must successfully analyze two sets of PT studies,
the analyses to be performed at least 15 calendar days apart from the closing date of
one study to the shipment date of another study for the same field of proficiency testing.
Supplemental Testing

If the laboratory receives two “not acceptable” results in a row and loses certification for
a field of proficiency, the laboratory shall order two more PT samples of different lot
numbers at least fifteen (15) days apart.
Proficiency Test Handling

The laboratory management and staff do not attempt to attain the assigned value of any
PT sample from the PT provider or any individual at another laboratory.
The laboratory does not send or knowingly receive any PT sample from another
laboratory for analysis.
The laboratory does not communicate with any individual at another laboratory
concerning any PT sample.
Procedure for Analyzing a Proficiency Test

Analyze the samples in the same manner as real environmental samples, utilizing the
same staff, using the same methods as used for routine analysis of that analyte,
procedures, equipment, facilities, and frequency of analysis.
1. Using the Aspen LIMS system, log in the PT as it were a regular sample.
2. Write the sample ID number generated by the computer on each vial or container
provided by the commercial company and on a chain of custody. On the chain,
include their lot numbers and parameters associated with each vial or container.
3. Using the instructions provided by the PT provider, prepare the sample. This is
considered your environmental sample.
4. Record the log number on the prepared sample.
5. Analyze the samples in accordance to the method and document the sample ID
number on all bench sheets. Analyze the same type of quality controls at the same
frequency and concentration as routinely performed with regular environmental
samples. Do not analyze the PT multiple times.
6. When the sample is out of range, do one of the following;
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If the sample result is above the curve or the linear dynamic range, or is TNTC in
micro, dilute the sample into the proper range and reanalyze.
6.1.1 If the directions say to dilute 10 ml to 1L and the result was TNTC, dilute
the samples at three or four different dilutions. When you are analyzing
parameters over the curve range, perform at least one dilution to ensure
that the value obtained is within the linear dynamic or curve range.
6.2 If the sample result is below the LOD, make a concentrated solution by 5 or 10
times and reanalyze.
6.2.1 If the directions say to dilute 10 ml to 1L, dilute 10ml to 100 ml. For
parameters that are historically below the LOD, analyze a concentrated
sample and a full strength sample.
7. Using the Aspen LIMS system, enter the data on a worksheet.
8. If there are other tests that need to be analyzed, store and preserve the container
properly.
9. Furnish the booklet to either the QA Officer or the Technical Director. They will print
the results from the Aspen LIMS system after the data has been reviewed and
attach to the chain of custody. Create a cover sheet to be added to this packet.
10. Enter the results via the web using this website, www.eraqc.com. Select eData from
the menu bar and enter the customer number and password. The number, S740901
is the same for both. Follow the step by step instructions to enter all the data. When
finished, print the confirmation and the data entered and add this to the packet.
11. Store all of this in a file and store in the filing system under “W”. Keep the records for
5 years.
Section 4.2.8.4d: Procedures for reporting analytical results
Reporting Results

It is the intent and policy of the SJCUEL to follow data production and reporting
procedures, which utilize redundant, step-wise data validation to minimize errors
in analytical reports. Laboratory data reduction and verification procedures are
required to ensure that the overall objectives of analysis and reporting meet
method and project specifications.
Copies of all raw data and calculations used to generate the final results will be
retained on file to allow reconstruction of the data reduction process at a later
date and to furnish data to clients who request information.
SJCUEL is a government facility owned and operated by the St. Johns County
BCC; however, it is not subsidized by tax dollars because it is part of the Utility
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Department who operates as an enterprise fund. The laboratory is only utilized
by divisions of the St. Johns County, Florida. It is the responsibility of each facility
using the laboratory to ensure that all required elements are included in the
regulatory reports that each facility generates.
Data Reductions

Data reduction refers to the process of converting raw data into a more usable
final analyte concentration for the data end user through the use of arithmetic or
statistical calculations, standard curves, concentration factors, etc. Data
reduction is performed at the analyst level either manually or through an
electronic format that has been programmed to carry out the calculations specific
to each method. Analysts are responsible for adherence to SOPs, for applicable
methodologies, and data quality procedures. The raw data of the analyses
performed on the ICP, graphite furnace, discrete analyzer, flow injection
analyzer, the spectrometers, and the computer software for chemical biological
demand and total and dissolved solids are computed and reduced to the final
results. Once a year, the software is validated by manually calculating the result
and comparing it to the computer generated result. This is documented on a form
and stored in the equipment maintenance log.
Peer Review Process

The analysts who obtain the data in each laboratory must crosscheck data
calculations, adherence to methodologies, and quality control data. The sample
QC data are compared to the QC limits to allow analysts to determine the data
validity. If data cannot be produced which meets acceptable criteria, a NCAR
Form is initiated by the analyst in the nonconformity database located on the “T”
drive. The NCAR is evaluated by the technical director or the qa officer.
Observations of unusual test results or anomalies are noted in the laboratory
logbooks even if the QC samples are within acceptable ranges. Analysts perform
the primary technical review and document this review with a peer review
checklist attached to the bench sheet. Data verification starts with the analyst
who performs a review of the data. If no problems are found in the verification of
calibration data, LCS, duplicate analyses, and spike analyses, the data sheet is
signed and dated by the peer reviewer. The peer reviewer must ensure that the
criteria have been met for:

Initial and Continuing Instrument Calibrations
Identification criteria is correct
Dilutions factors are correctly reported and applied
Manual Integrations are correct and needed
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QC samples results are within acceptable criteria
Analytical results are correct
Nonconformance's have been documented and communicated
Data Verification

The senior chemist or technical director reviews the data worksheets and prints
the reports. The review includes evaluation of the worksheet and report with
respect to:
Correct identification and quantitation of analytes compared to the
chain of custody
Acceptability of QC data
Package contains all necessary documentation for review
Holding Times Review
Nonconforming events are documented in the comment section
The technical director or qa officer is responsible for cross checking
transcriptions between instrument printouts, logbooks, and data report
sheets/electronic data transfer files. This is documented in the nonconformity
database located on the “T” drive.
Final Review

Final reports are spooled/ printed from the LIMS, collated, and submitted to the
technical director for review and signature. This review serves as the third level
of review. The technical director evaluates the reports to make sure that they
contain all the information requested by the client and necessary for the
interpretation of the test results and all information required by the methods used
for analysis.
The laboratory must certify that the test results meet all TNI Standards or provide
reasons or justifications if they do not. SJCUEL is capable of developing a variety
of standard reports upon request. All reports furnished regardless of the method
transmitted include all the required items. Reports are furnished by scanning the
reports into the county imaging center. The reports are available to the clients by
using the county intranet site. All reports are saved for five (5) years. Each test
report shall include the results of each test or series of tests performed at
SJCUEL and at a minimum contain the following information:
A title;
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Name, phone and address of testing laboratory;
Phone number and contact person;
Unique identification of the test report and of each page and the total
number of pages;
Client name, address and project name;
Identification of the test method used, or unambiguous description of
any non-standard method used;
Description and unambiguous identification of the tested sample,
including the client identification code;
Date and time of sample collection;
Date of sample receipt by the laboratory, where critical to the validity
and application of the test results;
Date of analysis;
Time of sample preparation and/or analysis if the required holding
time for either activity time is less than or equal to 72 hours;
Reference to the sampling plan and procedure used by the laboratory
or other bodies, where relevant to the validity or application of the
results;
Environmental test results, with any failures identified as appropriate;
Identification as to whether data was calculated on a dry or wet
weight basis;
Identification of reporting units;
Identification of any statistical packages used;
Name(s), function(s), and signature(s), or equivalent electronic
identification(s), of the persons authorizing the test report;
Date of issue of the report;
A statement to the effect that the results relate only to the samples;
Certification that the test results meet all requirements of the NELAC
Standards, or the reasons and/or justification if they do not;
Any deviations from, additions to, or excursions from the test method;
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Any non-standard conditions that may have affected the quality of
results;
Use and definition of data qualifiers;
A statement of compliance or non-compliance with requirements
including test results derived from any sample that did not meet the
sample acceptance requirements;
Statement of estimated uncertainty;
Where appropriate and needed, opinions and interpretations;
Additional information required by specific methods, clients, or
groups of clients;
Qualifications of numerical results with values outside of the working
range;
Units of Measure

All acceptable chemistry data produced according to the SJCUEL certified
methods are reported in standard units of concentration per mass or volume or
as volume per volume. Microbiological data are reported as organisms (CFUs)
per unit volume or for some methods as having either organisms “present” or
“absent”.
Data Quantification (Reporting) Limits

SJCUEL reports analysis data to the limit of detection (LOD), which is the lowest
concentration or amount of the target analyte that can be identified, measured,
and reported with confidence that it is not a false positive value. This value is
verified annually using 7 replicates of the limit of quantitation.
Preliminary Results

Verbal results are not encouraged by SJCUEL, however if the client requests
written preliminary results prior to the final review of data, the facsimile or e-mail
must be clearly identified as “Preliminary Results”. Results that have been
released as “preliminary” may change during the required levels of review. A final
report will be issued after the data have been approved.
Reissued Reports

If after a report has been furnished and SJCUEL found any mistake that will
affect the client’s results; the client shall be notified in writing by the analyst. The
technical director or qa officer shall complete a “Supplement to Test Report”
form, amend the results, and attach a copy of the analysts’ letter. This packet
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shall be furnished to the client. The amendments meet all requirements of the
TNI standards. When necessary to issue a complete new test report, the report is
uniquely identified and contains a reference to the original that it replaces.
Reports Furnished by Subcontractors

When the final laboratory report includes results from tests conducted by a subcontractor, the name and accreditation number of the sub-contractor are listed on
the report. The sub-contractor provides the reports electronically to the SJCUEL.
These reports are saved by the technical director for future reference and are
furnished to the proper client electronically in a pdf file.
Section 4.2.8.4e: The organization and management structure of the
laboratory, its place in any parent organization, and relevant organizational
charts
See section 4.1 of this quality manual.
Section 4.2.8.4f: Procedures to ensure that all records required under this
standard are retained, as well as procedures for control and maintenance of
documentation through a document control system that ensures that all
standard operating procedures (SOP’s), manuals, or documents clearly
indicate the time period during which the procedure or document was in force.
Document Control

SJCUEL stores all electronic files of instructions, standards, manuals, and
references on the “T” drive where all laboratory staff has access. Once a year,
the technical director or qa officer evaluates the references, manuals, SOP’s, and
other important documents and updates the files with any newer revisions of the
items. All equipment manuals are stored near the instrument for easy access. All
files are stored in a pdf file or any form that does not allow changes by
unauthorized personnel.
New Procedures

All available and appropriate approved methods, instrument and software
manuals, and internal policies and documents shall be reviewed and researched
when creating a new standard operating procedure. Complex analytical SOPs
must be formatted in a manner consistent with the TNI Standards and ISO/IEC
17025:2005 Regulations.
As SOPs are subject to regular revision, new SOPs should be initially assigned a
revision number of 1.0 or identified as a draft until approved. To further identify
the document all SJCUEL procedures shall require the use of standardized
headers. At the minimum the following example shall be included in the upper left
hand portion of each document page. The title page may be excluded.
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Title or procedure identifying name and general technology (i.e., Pb in Drinking Water by GF)
Revision #
In-Service Date:
Out of Service:

Finally, the SOP shall be reviewed and approved by the QA officer or the
Technical Director and stored in electronic form on the “T” drive, T:\SOP
Methods. The SOPs may be stored in .pdf format to minimize unauthorized
revisions.
Revisions, Distribution, and Archiving
Revisions

Standard operating procedures, manuals, and reference data shall be revised or
updated on a regular schedule to ensure that procedures are current and remain
up to date. Major procedure modifications require a rewrite of the SOP with
electronic notification to the QA Officer, Chemists, and laboratory technician.
Revised and authorized SOPs shall be stored electronically at T:\SOP Methods.
If a document in the quality system needs amended before the annual review
and it is a pdf file, open and print the file, and highlight areas that need amended.
Rewrite the text and give to the QA Officer. Clearly mark, initial and date the
hand written changes. During the revision process, the changes made shall be
incorporated into the new revision, the items changed will be listed in the history
section and the document re-issued.
Create all forms in excel and store on the “T” drive. The first worksheet in each
file shall be called documentation. The date created and all revisions to the form
must be documented on the document page. Documentation shall include the
date edited, analyst’s initials, and a summary of the revisions made to the form.
All forms shall have a heading that includes the format listed in the section 1.2b,
new revisions. Before editing the form, select the tab for the worksheet that
contains the form. Hold down the control key and the left mouse button, drag the
mouse starting from the tab and dragging to the right side of the tab. An icon with
a plus sign will appear. A duplicate of the form will be created. Change the
worksheet tab name for the copy as revision number X (one higher than the
previous worksheet revision). Edit the form, change the header, document the
changes on the document worksheet, and save the file. Click on the tab of the
older revision and right click. Select Hide from the list of actions.
Distribution

Do not print the documents for distribution. This will help avoid confusion when
new revisions are released and old versions are still circulating in hard copy. The
only documents that need to be distributed are the forms. Create a book using
the new form and write that date on the outside of the book. Write the date on the
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outside of the old book to clearly indicate the period in which the book was in
use.
The QA officer will e-mail everyone when a new QAP or method SOP has been
posted to the “T” drive for viewing. These are not to be distributed.
The master list of all documents is listed in an appendix in the QAP and is readily
available. The list is updated annually.
Archiving

The old revision must be cut from the SOP Methods folder and pasted at
T:\Archived methods. Convert the file to .pdf format to minimize unauthorized
revisions.
Use of NELAP Accreditation

Always display the most recent NELAP accreditation certificate or the NELAP
accredited fields of testing in a prominent place in the laboratory. Retain the
previous certificate beneath the new certificate in the frame for at least 5 years.
SJCUEL always makes accurate statements concerning the current NELAP
accreditation status and the accredited fields of testing on all reports, memos,
letters, etc issued from the laboratory.
If the NELAC/ NELAP logo is used on any catalog, advertising, business
solicitations, proposals, quotations, analytical reports or other materials the
phrase “NELAP accredited “ and the accredited number is also on the material.
Using the NELAP Certificate accreditation status or the logo does not imply
endorsement by the accredited authority.
SOP Documentation Control Procedures

1. All SOPs are assigned a unique name or code.
2. Each SOP document contains a revision number.
3. Each page of a SOP includes its unique name or code, revision number,
effective date, and current page number of total pages in section.
4. Each SOP has a revision history section and a signature page.
5. All SOP’s that deviate from the method or have options to choose for analysis
are properly documented with all changes.
6. All current and obsolete SOP’s are stored electronically. The archived SOP’s
are stored in a separate location.
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QAP Documentation Control Procedures

1. Each page of the QAP includes the title, revision number, effective date, and
page number.
2. Copies of previous versions of the QAP are archived and retained.
3. When revisions are made to the QAP, the updated version is converted to a
pdf file and stored on the “T” drive for all laboratory personnel. The old
version of the QAP is saved to the archived folder for a minimum of five
years.
4. The revision history is recorded in the revision history section of the QAP.
Forms/Data Sheets Documentation Control Procedures

All forms and data sheets prepared by the laboratory display a title, version
number, and effective date.
Section 4.2.8.4g: Job descriptions of key staff and reference to the job
descriptions or other laboratory staff.
See section 4.14 for the job description of the key staff that includes the utility
director, the operations manager, the administrative manager, and the
operations superintendent.
See sections 4.1.7.1a-h and 4.1.7.2a-f for the job descriptions of the quality
assurance officer and the technical director. This is the same person at
SJCUEL.
Chemist

These employees are responsible for the sample analysis and identification of
corrective actions of all the parameters requested by divisions within the utility
department and St. Johns County. The staff reports directly to the Technical
Director. All personnel 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
employee has the experience and education to adequately demonstrate
knowledge for their particular function and the general knowledge of laboratory
operations, analytical test methods, QA/QC procedures and records
management.
The specific functions and characteristics of the Chemist are the following:
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Responsible for understanding and performing the analyses according to
the TNI Standards, and method SOP’s, and for reviewing data generated
by their peers.
Perform the initial demonstration of capability effectively before analyzing
samples for compliance and must successfully pass the criteria for the
continuing demonstration of capability every year thereafter.
Attend the data integrity training annually.
Verify the LOD according to the method.
Determine the LDR every 6 months.
Participate in both the WS and WP studies.
Keep their training documentation complete (IDC & CDC) and up to date.
Complete a NCAR when the work departs from policies and procedures of
the quality system.
Collect samples for laboratory analysis.
Responsible for the analysis of wastewater, potable water, groundwater,
and surface water samples accordance with USEPA approved methods
and Standard Methods.
Prepares chemical reagents, calibration standards, and digests samples
for nutrient and metal analysis. Runs nutrient and metal analysis using
major laboratory instruments.
Prepares chemical reagents, microbiology media, test solutions, and
standards for use in laboratory analysis.
Prepares containers and preservatives in accordance with USEPA
methods for use in wastewater, groundwater, potable and surface water
sampling.
Assists in the quality assurance/quality control duties.
Conducts precision and accuracy calculations.
Calibrates major laboratory instrumentation and equipment, maintain log
books and verifies chain of custody protocols.
Maintains cleanliness
instrumentation.

of

laboratory
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Collects samples for special field projects, cleans and calibrates field
equipment and field instrumentation, maintains instrumentation usage.
Laboratory Technician

Assists the chemists with digestions, and sample preparations before
analysis.
Analyses of routine microbiology samples.
Analyses of solids samples to include total suspended solids, total
dissolved solids, and mixed liquor suspended samples, and volatile
suspended samples.
Analyses of general wet chemistry parameters.
Assists with the staff with filing and other clerical work.
Orders reagents, chemicals, standards, equipment and other necessary
items.
Assists with the log-in of samples.
Participates in both the WS and WP studies.
Keeps their training documentation complete (IDC &CDC) and up to date.
Keeps track of the samples and dispose of them properly. Update the
LIMS to match the disposed samples
Collects samples for special field projects, cleans and calibrates field
equipment and field instrumentation, maintains instrumentation usage.
Conducts precision and accuracy calculations.
Perform the initial demonstration of capability effectively before analyzing
samples for compliance and must successfully pass the criteria for the
continuing demonstration of capability every year thereafter.
Attend the data integrity training annually.
Section 4.2.8.4h: Procedures for achieving traceability of measurements.
Procedure for thermometers

1. Order a NIST certified thermometer.
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2. Remove the old NIST thermometer from the equipment and place the new
NIST thermometer inside the piece of equipment. File the daily
temperature form for the old NIST thermometer in the equipment
maintenance binder.
3. On the form used to write the daily temperatures for that piece of
equipment record the date the thermometer was calibrated, the date
calibration is due, and its unique number that is written on the side of the
thermometer. Make sure to fill in the temperature range.
4. Staple the certificate to that form.
Procedure for balances and “s” weights

Note: The balances and “s” weights must be certified on an annual basis.
1. E-mail the representative for Mettler Toledo and request a quote to service
the balances and the “s” weights.
2. When you receive the quote electronically forward the message to the
buyer for the utility department to arrange for a purchase order (PO)
number.
3. When you receive an electronic copy of the PO number forward the
message to the Mettler Toledo representative and schedule a date for
service.
4. A representative from Mettler Toledo will come on-site and certify all the
balances.
5. File the certificates in the maintenance book.
6. Give one set of the “s” weights to the representative to take with him. The
company will certify the “s” weights.
7. When you receive the first set of “s” weights from the company, return the
certified set to the proper location in wet chem.
8. File the certificate for the “s” weights in the maintenance book.
9. Place the second set into the same box that the company used to return
the first set of weights.
10. Drive this set to the warehouse to be mailed. Do not forget to address the
box to the proper location.
11. When you receive the second set, place the certified weights in wet chem.
and file the certificate in the maintenance book.
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Section 4.2.8.4i: A list of all methods under which the laboratory performs its
accredited testing.
See section 1.2 of this quality manual.
Section 4.2.8.4j: Procedures for ensuring that the laboratory reviews all new
work to ensure that it has the appropriate facilities and resources before
commencing such work.
When the county acquires new treatment facilities, we are responsible for
handling the new work. If it is too overwhelming or we are not certified for the
new work, the client is notified and the work is sent to a contract laboratory until
new equipment, personnel or other requirements are retained to meet the
increase in workload. A new work check list shall be completed by the technical
director so that the requirements needed to perform the work shall be budgeted
for the new fiscal year. After acquiring the new work, a strategy is developed and
implemented so that the quality of the data is maintained.
Section 4.2.8.4k:

Procedures for handling samples.

Sample Receipt Protocols

1. Check all items that are listed on the “sample acceptance policy” located
at log in and comment on the condition of the sample, including any
abnormalities or departures from the standard condition.
2. Check the temperature for samples requiring thermal preservation. The
temperature must be within 2 ˚C of the required temperature or the
method specified range. For samples with a specified temperature of 4 ˚C,
the acceptable range is from just above the freezing temperature to 6 ˚C.
Samples that are hand delivered immediately after collection may not
meet the criteria. In these cases, the samples are acceptable if there is
evidence that the chilling process has begun such as arrived on ice.
3. Check for chemical preservation using pH paper at the time of log in. If
needed, add the proper preservative and record the information on the
chain of custody. Check the chlorine during the sample preservation or
analysis. Record the results.
4. Microbiological samples from chlorinated water systems do not require an
additional chlorine residual check in the laboratory if the following
conditions are met:
a.)

sufficient sodium thiosulfate is added to each container to
neutralize at minimum 5 ppm of chlorine for drinking water and 15
ppm of chorine for wastewater samples;
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b.)

one container from each batch of laboratory prepared containers or
lot of purchased ready-to-use containers is checked to ensure
efficacy of the sodium thiosulfate to 5 ppm chlorine or 15 ppm
chlorine as appropriate and the check is documented;

c.)

chlorine residual is checked in the field and actual concentration is
documented with sample submission.

5. The results of all checks shall be recorded on the chain or in the LIMS
system. Go to the sample login screen, inside the parameter section, click
on the container info button. This will open a new window. Enter the pH
and the temperature for the sample containers.
6. If the sample does not meet the acceptance criteria, the laboratory shall
either;
a.)

Retain correspondence and/or records of conversations concerning
the final disposition of rejected samples in the rejected sample
logbook.

b.)

Fully document any decision to proceed with the analysis of
samples not meeting the acceptance criteria by noting on the chain
of custody and qualifying the data on the final report.

7. The laboratory utilizes a permanent chronological record in an electronic
database (Aspen LIMS) to document receipt of all sample containers. The
assigned numbers gives a unique identification number for each container
so that there is no confusion regarding the identity of each container. This
sample identification system ensures that the samples cannot be confused
physically or confused in the records.
a.) This sample receipt log records the following:
Client/project name,
Date and time of laboratory receipt,
Name of the chemist that received the samples,
Date and time of sample collection,
Collection sites,
Parameters requested,
Container information,
Subcontractor information for samples that are analyzed at the
contract laboratory,
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Unique laboratory ID code retained throughout the life of the
sample in the laboratory, and
Signature or initials of the person making the entries.
b.) The following information is unequivocally linked to the log record or is
included as part of the log. If such information is recorded/ documented
elsewhere, the records shall be part of the laboratory’s permanent
records, easily retrievable upon request and readily available to
individuals who will process the sample. Note: the placement of the
laboratory ID number on the sample container is not considered a
permanent record.
1) The field ID code which identifies each container must be linked to
the laboratory ID code in the sample receipt log.
2) The date and time of sample collection must be linked to the
sample container and to the date and time of receipt in the
laboratory.
3) The requested analyses (including applicable approved test method
numbers) must be linked to the laboratory ID code.
4) Any comments resulting from inspection for sample rejection shall
be linked to the laboratory ID code.
Procedure for Handling Samples

Samples are collected and transported by the other divisions of St. Johns County
accept for samples collected by the laboratory staff. Collection and transportation
procedures of samples the laboratory collect are described in section 7.0 of this
QAP.
1. Take a temperature reading of the samples upon receipt using the laser
thermometer. The acceptable limit for temperature is 0-6˚C. Record this on
the chain or in the LIMS database under container info.
2. Check each sample for visible damage and the proper preservative. Use pH
paper to check for the proper pH. Pour an unmeasured aliquot into a separate
container to check the pH to prevent sample contamination. Record the pH as
<2 on the chain of custody or enter the data into the LIMS database under
container info.
3. Check the samples collected for fecal coliform for chlorine. Record the results
in the bench book. If chlorine is present, qualify the data with a “y” for
improper preservation.
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4. Check the sample containers against the “sample acceptance policy” and the
chain of custody. If they do not meet the acceptable criteria, call the client. If
the client acknowledges the irregularity and instructs the laboratory to
continue with analysis document the nature and substance of the variation
and accept the samples. If the client does not want the sample analyzed,
record the laboratory ID, the date, reason for rejection, client notified, and
analyst’s initials in the rejected sample log book and discard the sample.
5. If the samples meet the required criteria, make sure that the sample
containers and analysis matches the chain of custody. Complete a sample
receipt check list and attach to the chain of custody..
6. Open Aspen, type in your password ►active samples ►log-in edit ►modify
previous log-in ► new sample. The new unique log in number will
automatically appear and will be inaccessible to change. Enter all pertinent
information correctly in the left frame. Parameters assigned to each field data
code, wastewater plant, container type and preservative will auto populate.
Otherwise, parameters can be manually selected. The parameter window
assigns a unique identification code to each sample container that is an
unequivocal link to the field id code. This laboratory ID number remains with
the samples throughout the analytical process.
7. Print sample numbers on a durable label using indelible ink and place on the
sample containers after they are logged in the LIMS system. Store the sample
using preservation protocols. For thermal preservation, store the samples
under refrigeration within 0-6˚C. Segregate the samples within the refrigerator
by preservative type. Monitor the temperature in the refrigerator twice a day
using a NIST certified thermometer. Never store samples with standards,
reagents, food or other potential contaminating sources.
8. Remove the samples from the proper location at the time of analysis. If there
is more than one parameter that needs analyzed from that container, cross off
the parameter that has been analyzed and sign your initials. On the bench
sheet, record the sample ID number a dash and the number for the aliquot
poured. This will link the sample extract or digestate to the sample
preparation and/or calibration. If there are more parameters that need testing,
make sure that the sample container is placed back in its proper storage
location as soon as possible after analysis to avoid deterioration or
contamination of the sample. Store sample fractions waiting analyzes
according to the preservation protocol and test method and seal the container
to protect the integrity of the sample. Never store in a location where
contamination could occur.
9. Once all analyses for a sample container have been completed the container
shall be stored in the sample disposal area. Samples are retained for thirty
days from report date unless otherwise instructed by the client or if the
samples are part of litigation or have been received under legal/evidentiary
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requirements, in which case the disposal of the physical sample is
accomplished with the concurrence of the affected legal authority. After the
retention period samples are either returned to the client or properly disposed
of according to federal and state laws and regulations. Digestates, leachates,
extracts, and other preparation products may be disposed down the drain
except for the COD digestates which must be placed in the special container
for pick-up and microbiology positive cultures which must be placed in the red
Micromed container for proper disposal.
10. Samples are disposed of 30 days after the date collected.
Section 4.2.8.4l: Procedures to be followed for feedback and corrective action
when ever testing discrepancies are detected, or departures from
documented policies and procedures occur.
Procedure for using the NCAR System

NCAR
1. When there is a departure from documented policies, procedures, or quality
control, the analyst shall complete a NCAR in the database,
nonconformityNEW.mdb, stored on the “T” drive. The analyst shall record the
NCAR number created in the database on the bench sheet.
2. The chemist shall assess each QC data type, evaluate the significance of the
nonconforming work and investigate to determine the root cause(s) of the
problem. The corrective action chosen to implement will most likely eliminate
the problem and prevent recurrence. If the QC measurements are
unacceptable for a data set, report the data using qualifiers.
3. Where corrective action is needed, the chemist and/or peer shall identify
potential corrective actions and implement these actions. Corrective actions
shall be to the degree appropriate to the magnitude and the risk of the
problem.
4. Document and implement any required changes resulting from corrective
action investigations. Document in the database, nonconformity.mdb, stored
on the “T” drive, the outcome of the corrective action.
Section 4.2.8.4m:Policy for permitting departures from documented policies
and procedures or from standard specifications.
SJCUEL does allow for departures from documented policies and procedures
from standard specifications when it has been proven that the quality of the data
is maintained or better quality of data is achieved with the departure from the
specified standard.
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If a curve is greater than 0.995, the quality control standards are within the
acceptable criteria, and the laboratory passes either the WS or WP or both, then
the departure from the standard is approved. The SOP for the method is updated
to include the departure.
SJCUEL performs a modified SOP for both turbidity and color and the
corresponding SOP’s reflect the departure accordingly.
Section 4.2.8.4n: Procedures for dealing with complaints.
Complaints about County Employees from Clients or Other Parties

County policy and other pertinent laws provide for the protection of persons
making complaints against the county or its employees.
All records of complaints and of the investigation and actions taken by the
laboratory are maintained.
Complaints made by County Employees about County Employees

In accordance with the county policy, the complaint will be kept confidential to the
extent possible. An investigation will take place, within (2) two weeks following
the procedure 405.10.1.1 listed in the County Personnel Manual. The personnel
director determines the outcome.
All records of complaints and of the investigation and actions taken by the
laboratory are maintained.
Section 4.2.8.4o: Procedures for protecting confidentiality (including national
security concerns), and propriety rights.
Confidentiality of Laboratory Documentation and Analysis

The St. Johns County Utility Environmental Laboratory only furnishes laboratory
results to their respective owners. This information includes, but is not limited to
COCs, analytical reports, results, electronic records, transmission of results,
Certificates of Analysis, raw data, bench sheets, and sample results.
Additionally, all laboratory documentation and results are available to the public
in accordance to the Sunshine Law, chapter 286 of the Florida Statutes. Access
to laboratory records and LIMS data is limited to authorized laboratory personnel
except with the permission of the QA Officer or Laboratory Director. TNI-related
records are made available to authorized accrediting authority personnel
Confidentiality for Test Results Sent by E-mail

1. All data is scanned into an intra county web site that only designated
employees may access. Access requires a password. Data files are
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transmitted electronically in a pdf form that does not allow tampering of the
data report.
2. The sent mail screen is checked to verify the location of the transmission.
Section 4.2.8.4p: Procedures for audits and data review:
See Section 4.14.1 for the procedure for conducting an internal audit.
See Section 4.15.1for the procedure for the annual management Review.
Procedure for Correcting Problems Noted in an Audit

1. Review the audit findings, and create an action list for the analysts to
perform within a certain timeframe. If the data is in question because of
defective measuring device or test equipment, notify the clients in writing
the day the problem is discovered detailing the problem and indicate that
the laboratory results may have been affected.

2. Enter a NCAR form in the nonconformity database located on the “T” drive
for each audit finding.

3. Correct the problem and communicate with either the quality assurance
officer or the technical director and if necessary a client when the problem
has been fixed. The qa officer or technical director shall close out the
NCAR.

4. If the problem was noted during a DOH inspection, respond to DOH on
their form and mail to DOH.

5. If there is problem with an employee that is causing vulnerabilities related
to the data integrity or are performing inappropriate actions, an
investigation shall be conducted following the St. Johns County
administrative code.

6. All findings from this inspection including any disciplinary actions,
corrective actions, and appropriate notifications of clients shall be
maintained for at least 5 years.
Procedure for Data Review

1. After completing the analyses, review the data.
2. Give the bench sheet to a peer to review. Sign the peer review sheet.
3. The reviewer shall give the peer reviewed data to the qa officer or
technical director for review.
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4. The qa officer or technical director shall review the data against the
worksheet to check for transcription errors and will sign off on the data.
5. Approve the worksheet.
6. Open of the nonconformity database on the “T” drive and complete a
transcription error form.
Section 4.2.8.4q: Procedures for establishing that personnel are
adequately experienced in the duties they are expected to carry out and
are receiving any needed training.
Demonstration of Capability

Note: A demonstration of capability (DOC) must be performed and must meet
the acceptable criteria prior to using any test method, and at any time there is a
change in instrument type, personnel or test method. When an analyte not
currently found on the laboratory’s list of accredited analytes is added to an
existing accredited test method, an initial evaluation must be performed for that
analyte.

1. When a new analyst is hired, an experienced analyst trains the new employee
by working with the employee on each method until this person passes the
IDC and has the ability, and knowledge to perform the test alone. For each
specific method, a new worker must perform an initial demonstration of
capability (IDC) and document the results before performing that specific test
for reporting purposes. Determine the IDC by analyzing four outside
standards or spikes performed in one or subsequent runs and calculating the
percent recovery and the relative percent difference. These control values
must meet the acceptance criteria stated in the method. For methods that do
not have control standards, such as, total and fecal coliform, the analyst must
pass either a commercial study or an in-house blind study that consists of four
replicates. If the employee does not pass his /her initial demonstration of
capability, retrain that person. After that, analyze the IDC again. This process
continues until the employee passes. File a copy of the bench sheet(s) and
the signed certificate of demonstration of capability in each employees
training file.
2. An IDC must be determined every time there is a change in the equipment,
personnel or the method. No employee may perform a specific test unless he
or she passes the criteria of the IDC.
3. All demonstrations shall be documented through the use of the form,
Demonstration of Capability Certification Statement.
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All data applicable to the demonstration need not be attached to the form, but
must be retained and available.
Procedure for Demonstration of Capability

a) A quality control sample shall be obtained from an outside source. If not
available, the QC sample may be prepared by the laboratory using stock
standards that are prepared independently from those used in instrument
calibration.
b) The analyte(s) shall be diluted in a volume of clean quality system matrix
sufficient to prepare four aliquots at the concentration specified, or if
unspecified, to a concentration of 1-4 times the limit of quantitation.
c) At least four aliquots shall be prepared and analyzed according to the test
method either concurrently or over a period of days.
d) Using all of the results, calculate the mean recovery in the appropriate
reporting units and the standard deviations of the population sample (n-1) (in
the same units) for each parameter of interest. When it is not possible to
determine mean and standard deviations, such as for presence/absence and
logarithmic values, the laboratory must assess performance against
established and documented criteria.
e) Compare the information from (d) above to the corresponding acceptance
criteria for precision and accuracy in the test method (if applicable) or in
laboratory-generated acceptance criteria (if there are not established
mandatory criteria). If all parameters meet the acceptance criteria, the
analysis of actual samples may begin. If any one of the parameters do not
meet the acceptance criteria, the performance is unacceptable for that
parameter.
f) When one or more of the tested parameters fail at least one of the
acceptance criteria, the analyst must proceed according to 1) or 2) below.
1) Locate and correct the source of the problem and repeat the test for all
parameters of interest beginning with c) above.
2) Beginning with c) above, repeat the test for all parameters that failed to
meet criteria. Repeated failure, however, confirms a general problem with
the measurement system. If this occurs, locate and correct the source of
the problem and repeat the test for all compounds of interest beginning
with C.1. c).
Continuing Demonstration of Capability (CDC)
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1. Analysts perform a continuing demonstration of capability (CDC) annually.
This can be determined by one of the five ways;
A. Analysis of authentic samples analyzed by another trained analyst with
statistically identical results.
B. Acceptable performance of a blind sample.
C. Another initial demonstration of method performance.
D. Successful performance of a blind performance sample on a similar test
method using the same technology.
E. At least four consecutive laboratory control samples with acceptable levels
of precision and accuracy which for precision is a %RPD less than 10%
and for accuracy, a percent accuracy between 90% and 110%.
1. Using all four of the results for each parameter of interest, calculate the
mean recovery (x) in the appropriate reporting units and the standard
deviations of the population sample (n-1). For tests in microbiology
where it is not possible to determine the mean recovery or standard
deviation, a commercial blind study shall be purchased and analyzed
by the work cell or the microbiologist will make four samples that are
either positive or negative. Every analyst will analyze the four samples
as a blind quality control check.
If an analyst performs a test that he/she does not normally do, analyze a
new CDC annually by following the rules for the IDC. Again, file a copy of
the bench sheet and the demonstration of capability in each employees
training file.
2. Compare the results from the calculations to the corresponding acceptance
criteria for precision and accuracy listed in table 5.7 or values established in
the method. If the results do not meet the accepted criteria, locate and
correct the source of the problem and repeat the test.
Section 4.2.8.4r: Policy addressing the use of unique electronic signatures,
where applicable.
SJCUEL may use unique electronic signatures for signature pages in the
methods, the quality assurance manual, and all laboratory documents accept for
pay roll forms.
Section 4.2.8.5 Laboratories shall maintain SOP’s that accurately reflect all
phases of current laboratory activities, such as assessing data integrity,
corrective actions, handling customer complaints, and all methods.
Standard Operating Procedures
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The standard operating procedures for the methods are written following the
format used in the Florida NELAC checklist and include the effective date of the
document, the revision number, and the signature(s) of the approving authority.
SJCUEL also utilizes equipment manuals, EPA methods, and Standard Methods.
The latest valid edition of a standard is used unless it is not appropriate or
possible to do so. When necessary, the standard shall be supplemented with
additional details to ensure consistent application.
SJCUEL has SOPs that reflect all phases of the current laboratory activities.
These include sampling, handling, transport, storage and preparation of samples,
glassware cleaning procedures, operation of analytical balances, pipetting
techniques, use of volumetric glassware, assessing data integrity, corrective
actions, handling customer complaints, test methods, personnel procedures, and
proper documentation and, where appropriate, an estimation of the measurement
uncertainty as well as statistical techniques for analysis of environmental test
and/or calibration data.
All SOPs that include any deviations from the referenced methods occur only if
the deviations are documented, technically justified by the IDC or CDC,
authorized by the qa officer or technical director, and accepted by the client.
All SOP’s are stored on the “T” drive and are accessible to all personnel.
All SOPs contain instructions on the use and operation on all relevant equipment
and the proper handling and preparation used to analyze samples. These SOPs
are organized with the following elements;
Identification of the test method
Applicable matrix or matrices
Limits of detection and quantitation
Scope and application, including parameters to be analyzed
Summary of the method
Definitions
Interferences
Safety
Equipment and supplies
Reagents and standards
Sample collection, preservation, shipment and storage
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Quality control
Calibration and Standardization
Procedure
Data analysis and calculations
Method Performance
Pollution prevention
Data assessment and acceptance criteria for quality control measures
Corrective actions for out-of-control data
Contingencies for handling out-of-control or unacceptable data
Waste management
References
Any tables, diagrams, flowcharts and validation data
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Section 4.3: Document Control
(ISO/IEC 17025:2005 (E), Clause 4.3
Section 4.3.1:
Has the laboratory established procedures to control all
documents that form part of its management system (internally generated or from
external sources) such as regulations, standards, other normative documents,
test and/or calibration methods, as well as drawings, software, specifications,
instructions and manuals? Does the laboratory maintain procedures to control
the above documents?
NOTE 1: In this context “document” could be policy statements, procedures,
specifications, calibration tables, charts, text books, posters, notices,
memoranda, software, drawings, plans, etc. These may be on various media,
whether hard copy or electronic, and they may be digital, analog, photographic or
written.
NOTE 2: The control of data related to testing and calibration is covered in 5.4.7.
The control of records is covered in 4.13.
Procedure for the Document Control System

SJCUEL has a procedure to control all documents that form part of the quality
system, management system, and internally generated or externally generated
regulations, standards, other normative documents, test and/or calibration
methods, and all other documents that are deemed necessary. The controlled
documents consisting of various media are maintained by the senior chemist.
The senior chemist ensures that all documents are implemented, retrieved,
documented, and archived in a timely manner. The technical director or quality
assurance officer has the overall responsibility for the document control system,
however, it is the senior chemist who maintains and tracks all documents.
Only approved personnel are responsible for issuing documents. If another
employee needs a document they must place a request with the senior chemist
or quality assurance officer.
1. The senior chemist assigns a unique document number for all binders,
composite books, and bench sheets for each section of the laboratory,
standard operating procedures, quality documents and all other
documents that are deemed necessary.
2. The unique number is listed in the document control logbook as well as
the date issued, revision number, number of pages, and a description of
the altered text.
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3. When a document becomes obsolete, the date of archival along with the
location of archival other than electronic is documented in the document
control logbook.
4. Archived electronic documents are cut from the current location on the “T”
file to the archived folder on the “T” drive. The archived documents are
retained in this folder for at least five (5) years.
New SOP’s

1. The technical director after creating another SOP, informs the senior
chemist who creates a unique number for that SOP. This SOP includes a
signature page and electronic signatures of the employees.
2. The technical director then adds the unique document number, title or
method number, revision number, and effective date to the header of the
SOP. This document is then converted to a pdf file and saved on the “T”
drive in the SOP folder.
3. The senior chemist documents all pertinent information into the document
control logbook.
4. The technical director e-mails all employees that there is a new SOP
located in the SOP folder on the “T” drive.
5. Each employee shall read the new document and sign a statement that
they have read the document and agree to follow the document as written.
6. These signed forms are retained in each employees training records
binder.
Edited Quality and Management Documents

1. At least once a year, the technical director or quality assurance officer
reviews the quality documents to ensure continuing suitability and
compliance with applicable requirements.
2. The technical director copies the electronic file and saves the file as the
next revision number.
3. All changes are made to the file renamed with the new revision number.
4. The technical director informs the senior chemist of the document that was
edited and of all the changes.
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5. The senior chemist updates the document control logbook to show the
changes to the document and to archive the previous revision of the
document. The computer file is stored in the archived folder on the “T”
drive that only the senior chemist or the technical director has access. Any
paper copy is clearly marked as obsolete and is stored in the file room for
five years.
6. The technical director informs all employees via e-mail that there is a
revised document located on the “T” drive for their access.
7. Each employee shall read the new document and sign a statement that
they have read the document and agree to follow the document as written.
8. These signed forms are retained in each employees training records
binder.
New or Edited Forms

1. All new or revised forms are created by the senior chemist.
2. Employees discuss the creation or revision of the forms during the
monthly meetings or when all laboratory personnel are present. All
employees are allowed to amend documents by hand pending the reissue of a document. The amendments must be clearly marked, initialed
and dated. The revised documents re re-issued as soon as practicable.
3. The senior chemist creates a new unique document number for a new
form and enters the document number, revision number and effective
date, in the document control logbook. If the senior chemist is revising a
document, the document control logbook is updated with the new revision
number, effective date, and altered text. The old revision number is
marked as archived.
4. The senior chemist creates the new form or copies the old form and saves
the file as the new revision number. The old file is then saved in the
archived folder. If the revised form is in excel, the senior chemist revises
the first worksheet in the file to update the revision history. The old
worksheet is copied onto a new worksheet by using the control key. The
new worksheet is renamed with the new revision number and then edited.
All new forms created in excel, must include a worksheet that details the
revision history.
5. The unique document number and the effective date are typed in the
header of the form.
6. A new laboratory book or binder is created using the new or revised forms.
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7. The old books or binders already marked with the start date are marked
with the close date and archived in the file room for five years.
8. The senior chemist issues the new book or binder to the laboratory
personnel to utilize.
Section 4.3.2.1: Are all documents issued to the laboratory personnel as part
of the management system reviewed and approved for used by authorized
personnel prior to issue?
The technical director or senior chemist reviews and approves all documents
prior to issuing to the laboratory staff.
Section 4.3.2.1: Is there a master list (or equivalent procedure) identifying the
current revision status and distribution of documents in the management
staff? Is this master list readily available to preclude the used of invalid and/or
obsolete documents?
The senior chemist maintains the document control log book that is a master
list identifying the current revision status and distribution of documents
including the obsolete documents.
Section 4.3.2.2(a): Does the adopted Procedure ensure that authorized
editions of appropriate documents are available at all locations where
operations essential to the effective functioning of the laboratory are
performed?
SJCUEL only has one location, 860 West 16th street. All appropriate
documents are available at this location.
Section 4.3.2.2(b): Does the adopted procedure ensure that documents are
periodically reviewed and where necessary, revised to ensure continuing
suitability and compliance with applicable requirements?
The adopted procedure in section 4.3.1 does include a time frame to review
documents. See Section 4.3.1.
Section 4.3.2.2(c): Does the adopted procedure ensure that invalid or
obsolete documents are promptly removed from all points of issue or use, or
otherwise assured against unintended use?
See Section 4.3.1.
Section 4.3.2.2(d): Does the adopted procedure ensure that obsolete
documents retained for either legal or knowledge preservation purposes are
suitably marked?
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All obsolete documents are retained for five (5) years to meet the
requirements whether they are for legal purposes or not. SJCUEL must meet
the Sunshine Law requirements and furnish all records to the public upon
request; therefore, the records are not marked for legal purposes. Obsolete
documents retained for knowledge preservation are suitably marked.
Section 4.3.2.3: Are management system documents generated by the
laboratory uniquely identified? Does this identification include the date of
issue and/or revision identification, page numbering, the total number of
pages or a mark to signify the end of a document, and the issuing authority
(ies)?
All management system documents are uniquely identified and include the
date of issue, revision number, page numbering and a total page number, and
the name of the laboratory.
Forms issued in the laboratory that are used for data only contain the
effective date and revision number. All other information is stored in the
document control lab book.
Section 4.3.3.1: Are changes to documents reviewed and approved by the
same function that performed the original review unless specifically
designated otherwise? Do designated personnel have access to pertinent
background upon which to base their review and approval?
All changes to documents are reviewed and approved by either the technical
director or senior chemist before issuing the revised documents. All document
changes and suggestions are discussed during the monthly staff meetings to
ensure effective communication.
Section 4.3.3.2: Where practicable, is the altered or new text identified in the
document or the appropriate attachments?
Most documents, where practicable, include the revision history that identifies
altered or new text.
Section 4.3.3.3: If the laboratory’s document control system allows for the
amendment of documents by hand pending the re-issue of the documents,
are the procedures and authorities defined? Are amendments clearly marked,
initialed, and dated? Is a document formally re-issued as soon as possible?
See Section 4.3.1.
Section 4.3.3.4: Are procedures established to describe how changes in
computerized systems are made and controlled?
See Section 4.3.1.
Page 75 of 208

SJCUEL QAP Binder #1 TNI Volume 1, Module 2
Revision #1 In Service: 07/06/2011
Out of Service: _______________

DCN: QA-D008

Section 4.4: Review of Requests,
Tenders and Contracts (ISO/IEC
17025:2005 (E), Clause 4.4
Section 4.4.1: Procedures for the review of requests, tenders, and contracts
The SJCUEL is not a commercial laboratory, therefore new work is only added
when DEP requirements are changed in the permits, or when the county
acquires new water or wastewater systems. When a new permit is issued to one
of the St. Johns County Utility treatment plants, the testing requirements,
including the methods to be used, are received by e-mail, fax or by phone. The
new requirements are reviewed to determine if the resources are available to
meet the requirements and to select the best test and/or calibration method to
handle the new requirements. The chain of custody’s, LIMS, and other
documents are updated to meet the new FDEP requirements. The samples are
analyzed in-house unless we are not certified for the parameters or we are
overwhelmed. The client is notified that the samples shall be sent to a contract
laboratory.
Sections 4.4.2 thru 4.4.5 are not applicable to SJCUEL because we do not
analyze samples from private customers.
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Section 4.5: Subcontracting of Tests
and Calibrations (ISO/IEC
17025:2005 (E), Clause 4.5
Section 4.5.1: When a laboratory subcontracts work, whether because of
unforeseen reasons (workload, need for further expertise or temporary
incapacity) or on a continuing basis (permanent subcontracting, agency or
franchising arrangements), is this work placed with a competent subcontractor?
SJCUEL must follow the guidelines for the St. Johns County Board of County
Commissioners purchasing department. The purchasing department with the
help of the technical director issues a bid for laboratory services. The bids are
reviewed to ensure that the laboratory’s meet the current standards and
regulations.
Section 4.5.2: Does the laboratory advise the customer of the arrangement in
writing?
When the employees in the laboratory are overwhelmed or an instrument is out
of service, samples may be sent to an outside laboratory that is under contract
with the St. Johns County Utility Department. The water or wastewater plant(s)
affected with this decision are informed of the decision via e-mail. Samples that
have parameters that we are not certified to analyze are delivered to the contract
laboratory or are collected by a courier service and are not processed through
the SJCUEL system. All clients that deliver samples to the SJCUEL are part of
the same entity, therefore must utilize the contract laboratory approved by the St.
Johns County Purchasing Department. If the regulations change and the
laboratory were to allow outside customers, the sub contracting agreement below
would be utilized.
Section 4.5.3: Does the laboratory show responsibility to the customer for the
subcontractor’s work, except in the case where the customer or a regulatory
authority specifies which subcontractor is to be used?
SJCUEL is responsible to the customer for the subcontractor’s work. The
technical director is the liaison between the contract laboratory and the water and
wastewater plants. It is up to this person to ensure that samples are delivered in
hold and intact. This person also receives all reports issued from the contract
laboratory.
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Section 4.5.4: Does the laboratory maintain a register of all subcontractors that it
uses for test and/or calibrations? Does the laboratory maintain a record or
evidence if compliance with this standard for the work in question?
The laboratory retains the contract awarded through the bid process and keeps a
current certificate from the contract laboratory on file.
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Section 4.6 Purchasing Services and
Supplies (ISO/IEC 17025:2005 (E),
Clause 4.6)
Section 4.6.1: Does the laboratory have a policy and procedures(s) for the
selection and purchasing of services and supplies it uses that affect the quality of
the tests and/or calibrations? Do procedures exist for the purchase, reception
and storage of reagents and laboratory consumable materials relevant for the
tests and calibrations?
Purchasing Services & Supplies

The SJCUEL staff maintains the equipment in good working condition by keeping
up with the preventative maintenance and the annual service contract purchased
for the equipment. The supplies ordered have a proven record of quality and the
reagents and chemicals purchased are specified in the method or are of ACS
grade. All glassware used to make standards and reagents are class “A”.
As a division of the St. Johns County BCC all SJCUEL purchasing policies and
procedures follow the codified county rules of St. Johns County Florida. The
purchasing of all supplies and services for the SJCUEL is coordinated by
employees in the laboratory and processed through the SJCUD buyer.
Budget Process

1. In January evaluate the equipment and processes to determine which items
need replaced or which processes need updated to increase the efficiency of
the method. Research the cost of equipment service contracts, balance and
“s” weight certification, fume hood certification, annual maintenance
requirements, and the amount of money spent on reagents and chemicals.
2. Gather data and quotes.
3. In March or April, the finance department supplies sheets to determine the
budget for the upcoming year. Complete the forms, one for each line item
number, using the data collected from step one and request new equipment,
computers, vehicles, money for operating supplies and all other necessary
items. Complete research to make sure that everything requested will meet
the specified requirements.
4. Review the budget with the Administration Manager.
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5. Furnish the data to the Utility Administration Manager. This employee submits
the budget in front of the board of county commissioners and the county
manager for approval.
6. The board cuts the items that they feel are not necessary.
7. After approval of the budget, purchase items within the budget year by using
either a credit card or a purchase order number.
Purchases

All purchases must be approved by the budget process before ordering. Before
ordering supplies and services, make sure that the items will comply with
specified requirements. Make sure that all documents associated with purchasing
of reagents, standards, equipment, etc, contain data describing the services and
supplies ordered and are reviewed and approved for technical content
Credit Card Purchases

1. When the credit card is used, the limit per spending is $750.00.
2. Most companies require a tax exempt card to be shown at the time of
purchase. Home Depot, Wal-Mart and Staples all require that you use their
card along with your credit card.
3. Never pay taxes. Always check the receipt before leaving the store so that the
taxes may be removed.
4. Complete a credit card purchase receipt form and staple the receipts to the
form.
5. Send the form and receipts inter office mail to the SJCUD buyer. The
envelopes for this process are located in the operations building.
Purchases using a P.O. Number

1. In October, request open PO numbers from the SJCUD buyer for the
companies that have been evaluated and approved for SJCUEL use.
2. Complete an order form listing the company name, item number, description
of supplies or services, and quantity to be purchased.
3. Use the web, fax machine, or phone and order the product from the company
using the open PO number.
Purchasing Items Greater than $1,000.00

1. Research the item to ensure that the item will comply with the specified
requirements.
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2. Find three quotes from different companies that sell this item. If the item is a
specialty item and can only be purchased through one company, have that
company complete a “sole source” form and submit to the SJCUD buyer.
3. Complete a purchase form and attach the three quotes to the form. Indicate
which one you want purchased.
4. Mail the completed paperwork packet to the SJCUD buyer via inter office
mail. The buyer will obtain a PO number and purchase the product.
Receiving

1. Compare the items contained in the packing box to the items listed on the
pick list.
2. Log the material in the received log book.
3. Place the certificate of analysis forms into the correct notebook and in the
correct order. The certificates are sorted by tracking number that links the
certificate with the data set. If there is not a certificate, make sure that you get
one by either, fax or web.
4. Label all containers with their unique tracking number and the expiration date.
5. Report a lot number in the standard/reagent book and on each bench sheet
that used the reagent for all reagents prepared in-house.
6. For each reagent prepared in-house or commercially purchased, write in the
standard/reagent log book the name, preparation description, expiration date,
date made, initials, and the unique number.
7. When new bottles of pH buffer are received, make a copy of the label and
include it in the standards log.
8. Attach all packing lists to the purchase requisition and file in the binder
(located in the receiving room) by month and year. Keep all records for five
(5) years.
Storage

Store all analytical reagents, acids, and solvents in their designated areas
located in the air-conditioned analytical laboratory. Record all reagents, acids,
and solvents purchased from the manufacture, in the received book upon receipt.
If there is no expiration date given, use one year as the expiration date. Date all
reagents, acids, and solvents with the CHEM number, expiration date, received
date, and opened date. Dispose all expired reagents properly or label “For
education use only”. File all MSDS sheets in the MSDS notebook sectioned by
alphabet. The MSDS book is available for employees.
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Section 4.6.2: Does the laboratory ensure that purchased supplies, reagents and
consumable materials affecting the quality of tests and/or calibrations are not
used until they have been inspected or otherwise verified as complying with
standard specifications or requirements defined in the methods for the tests
and/or calibrations concerned? Are the services and supplies used compliant
with specified requirements? Are records maintained of action taken to check
compliance?
Product Evaluation

Before using all purchased products, inspect the product and verify that the item
meets specifications or requirements defined in the method in which it is used.
Perform all necessary checks on reagents, standards, petri dishes, membrane
filters, pipettes, sample containers, filter funnels and thermometers and
document the procedure and results of the verification. If the products are faulty
and do not meet required specifications, do not use the product and evaluate the
manufacturer using the form listed below.
Perform a sterility check on all lots of petri dishes and media used for analyzing
fecal coliform tests before using the products for routine analysis. Retain all
records for five (5) years.
Calibrate all new equipment, including filter funnels and pipettes before using
them for analyzing samples for compliance. For analytical equipment, determine
the IDC, LOD, and LDR before operating the equipment for compliance
purposes. Retain these records for the life of the equipment. File the documents
in the maintenance book.
Check each lot of total coliform containers to verify the 100 ml mark.
Check the validity of the standard used to calibrate the analytical instrument by
analyzing another standard purchased from a different company or from a
different lot number.
Purchase only NIST certified thermometers for all water baths, drying ovens,
incubators, and refrigerators. Staple the certificate to the form used to record the
temperatures for each individual piece of equipment. Retain these records in the
maintenance book for the life of the equipment.
Perform an equilibrium test once for all drying ovens, water baths, incubators,
and refrigerators. Retain these records in the maintenance book for the life of the
equipment.
Purchase only ASC grade reagents and chemicals. Retain all certificates of
analysis by number then by letter in the Certificate of Analysis book. If a
certificate did not arrive with the package, a certificate must be ordered within the
same week of receipt of the product.
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Section 4.6.3: Do purchasing documents for items affecting the quality of
laboratory output contain data describing the services and supplies ordered? Are
these purchasing documents reviewed and approved for technical content prior
to release?
All purchasing documents describe the item ordered and are filed in the receiving
room under the month and year they were purchased.
Section 4.6.4: Does the laboratory evaluate suppliers of critical consumables,
supplies and services that affect the quality of testing and calibration? Are
records maintained of these evaluations? Do they list those approved?
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Section 4.7: Service to the Client
(ISO/ IEC 17025:2005(E), Clause 4.7
Sections 4.7.1 and 4.7.2 do not apply to SJCUEL. SJCUEL has no customers.

Section 4.8: Complaints (ISO/IEC
17025:2005(E), Clause 4.8
Section 4.8: Does the laboratory have a policy or procedures for the resolution
of complaints received from customers or other parties? Are records maintained
of all complaints and of the investigations and corrective actions taken?
See section 4.2.8.4n of this quality manual.
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Section 4.9: Control of
Nonconforming Environmental
Testing Work (ISO/IEC 17025:2005
(E) Clause 4.9
Section 4.9.1: Does the laboratory have a policy and procedures that are
implemented when any aspect of its testing and/or calibration work, or the results
of this work, do not conform to its own Procedures or the agreed requirements of
the customer?
SJCUEL does not have any outside customers and only analyzes samples from
the water and wastewater plants located within the service area of the St. Johns
County Utility Department. However, the FDEP permits and other regulatory
requirements stipulate which methods are approved to use for the parameters. If
the customer requests that samples be analyzed using a method or procedure
that SJCUEL does not follow, the samples shall be sent to a contract laboratory
that does meet the requirements requested by the customer.
Section 4.9.1a-e: Do the policy and procedures ensure that;
a. The responsibilities and authorities for the management of
nonconforming work are designated and actions (including halting of
work and withholding of test reports and calibration certificates, as
necessary) are defined and taken when nonconforming work is
identified?
When SJCUEL receives a request from a division in the utility
department, the methods requested are evaluated. If the laboratory
does not follow the requested methods, the work is sent to a contract
laboratory that can meet the requirements.
b. - e. Since SJCUEL does not perform any non-TNI accredited work,
sections 4.9.1 b-e are not applicable.
Section 4.9.2: Where the evaluation indicates that the nonconforming work could
recur or that there is doubt about the compliance of the laboratory’s operations
with its own policies and procedures are the corrective action procedures
promptly followed?
Since SJCUEL does not perform any non-TNI accredited work, sections 4.9.2 are
not applicable.
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Section 4.10:Improvement (ISO/IEC
17025:2005 (E) Clause 4.10
Section 4.10: Has the laboratory improved the effectiveness of its management
system through the use of the quality policy, quality objectives, audit results,
analysis of data, corrective and preventive actions and management review?
Quality Policy and Quality Objectives

The management system improved the data integrity training by stressing the
importance of upholding the values and goals stated in the quality policy every
day. It is important for the employees in the management system to lead by
example especially for the review of the data.
The management system also created PowerPoint presentations on the various
sections of the quality manual. These trainings are available for all staff via the
“T” drive.
Audit Results

The findings from the audit results have improved the management system by
increasing the communication between the supervisor and the employees. Over
the years, the forms used for the internal audits have become more
comprehensive and the follow up procedures more stringent.
Analysis of Data

The review of the analysis has improved the communication between the
supervisor and the employees by providing feedback. The review process has
also stressed the importance of submitting results to the clients that contain no
errors.
Corrective and Preventive Actions

The management system improved the NCAR (nonconforming action report)
system so that the records could be accessed by everyone involved which
increased the speed in which problems are fixed. The NCAR system gives the
management the ability to look at problem areas of the laboratory and allows the
supervisor to peruse past and current NCAR’s that help with both the
preventative and corrective actions.
Management Review
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Many improvements were implemented from the management review reports.
SJCUEL hires an outside contractor to perform the audits. The peer review
process, NCAR system, and internal audit checklists were all part of a report
furnished from the contractor.

Page 87 of 208

SJCUEL QAP Binder #1 TNI Volume 1, Module 2
Revision #1 In Service: 07/06/2011
Out of Service: _______________

DCN: QA-D008

Section 4.11:Corrective Action
(ISO/IEC 17025:2005 (E) Clause 4.11
Section 4.11.1: Has the laboratory established a policy and procedure for
implementing corrective action when nonconforming work or departures from the
policies and procedures in the management system or technical operations have
been identified? Has the laboratory designated appropriate authorities for
implementing corrective action in the above situations?
NCAR Review Procedure

1. The QA officer or the technical director approves all worksheets in the LIMS
and checks for transcription errors at the same time using the bench sheet. If
there is a NCAR number located on the bench sheet the QA officer or
technical director shall also check the NCAR database record. The QA officer
or technical director shall monitor the root cause and the corrective actions to
ensure that they have been effective.
2. If there are deficiencies noted in the internal audit, management review or the
DOH audit, the QA officer or technical director shall open a NCAR in the
database and e-mail those affected by the NCAR. The open NCAR shall be
monitored to ensure that the corrective action taken was effective.
3. When the problem has been solved, the QA officer or technical director shall
close the NCAR.
4. When non-conformances or departures cast doubts on the laboratory’s
compliance with its own policy and procedures, the clients, or on its
compliance with the TNI standards the laboratory insures that the appropriate
areas of activity undergo internal auditing procedures. Also,
4a. the quality assurance officer or the technical director shall evaluate the
work. The technical director may halt the work, withhold reports, or
approve the data. If the data is impacted, the chemist shall notify the
client and record the details on the bench sheet.
4b. if the work is halted or the results withheld, complete a NCAR form in the
nonconformity database located on the “T” drive and troubleshoot the
problem. Once the problem is corrected, establish a good curve if
applicable and analysis a quality control. If the quality control meets the
acceptable criteria, re-analyze the tests.
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4c. if the data is approved, complete a NCAR form in the nonconformity
database located on the “T” drive, record your results, and qualify the
data. Troubleshoot the method and make corrections so that the
problem does not reoccur.
5. The NCAR form identifies the individuals responsible for assessing each QC
data type and identifies the individuals responsible for initiating and/or
recommending corrective actions.
6. Determine if the data set is acceptable to report with qualifiers.
7. Notify the client when work is recalled.
8. Document all corrective actions on a NCAR in the access data base, signed
off by a peer, or the QA officer or the technical director, and then stored on
the “T” drive.
Section 4.11.2: Does the procedure for corrective action start with an
investigation to determine the root cause(s) of the problem?
See Section 4.2.8.4I of this quality manual.
Section 4.11.3: Where corrective action is needed, does the laboratory identify
potential corrective actions? Does the laboratory select and implement the
action(s) most likely to eliminate the problem and to prevent recurrence?
See Section 4.2.8.4l of this quality manual.
Section 4.11.3: Are corrective actions to a degree appropriate to the magnitude
and risk of the problem?
See Section 4.2.8.4I of this quality manual.
Section 4.11.3: Does the laboratory document and implement any required
changes resulting from corrective action investigations?
See Section 4.2.8.4I of this quality manual.
Section 4.11.4: Does the laboratory monitor the results to ensure that the
corrective actions taken have been effective?
See Section 4.11.1 of this quality manual.
Section 4.11.5: Where the identification of nonconformities or departures casts
doubt on the laboratory’s compliance with its own policies and procedures, or on
its compliance with this standard, does the laboratory ensure that the appropriate
areas of activity are audited in accordance with 4.11.4 as soon as possible?
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See Section 4.11.1 of this quality manual.
Section 4.11.6: The laboratory shall have documented procedure(s) to address
4.11.1 and 4.11.3 through 4.11.5. These procedure(s) shall also include:
a. which individual(s) or positions are responsible for assessing each QC
data type; and
b. Which individual(s) or positions are responsible for initiating and/or
recommending corrective actions?

See Section 4.2.8.4l of this quality manual.
Section 4.11.7: Cause analysis described in Section 4.11.2 applies to failures
that indicate a systematic error.
Two types of errors exist, systematic errors and random errors. All
measurements are prone to both types of errors.
Systematic Errors

Systematic errors are errors that produce a result that differs from the true value
by a fixed amount and most times is the root cause of a nonconformity event.
These errors result from biases introduced by instrumental method, or human
factors. Systematic errors, unlike random errors, shift the results always in one
direction. Systematic errors cannot be eliminated by analyzing the sample
several times and then averaging the results because the error will remain
unchanged. As opposed to random errors, systematic errors are easier to
correct. There are many types of systematic errors and the analyst needs to be
aware of these in order to offset their influence.
Incorrect zeroing of the instrument
Incorrect calibration of an instrument
Error in thermometer readings
Consistent contamination in the blanks
Errors due to the temperature in the laboratory
Loss of a volatile analyte during the ashing step in graphite furnace atomic
absorption (AA) spectroscopy.
Incorrect zeroing of the instrument
Manual Spectrometers
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1. Pour another blank and re-zero.
2. If this does not work, clean and dry the cuvette or test tube. Re-zero
Automatic Spectrometers

1. As long as the ICV, ICB, CVC, and CCB continue to work and the curve is
above 0.995 continue to analyze the samples.
2. Reanalyze the quality control until they work or recalibrate the instrument and
reanalyze all quality control and samples. Never force the curve through zero.
Incorrect calibration of the instrument

1. Recalibrate the instrument. This is the most common method to remove
systematic errors.
2. If this does not work, re-calibrate with a different source or remake the
standard used to calibrate the instrument.
3. Continue until the “r” value is greater than 0.995
Error in thermometer readings

1. This systematic error was removed with the purchase of NIST calibrated
thermometers
2. If there is an error, record the factor on the thermometer readings form, and
purchase another NIST certified thermometer.
Consistent contamination in the blanks

1. Clean the glassware or use different glassware.
2. Use different digestion equipment
Errors due to the temperature in the laboratory

1. Try to keep a consistent temperature throughout the laboratory. Hot and cold
weather can affect the results of certain tests.
Loss of volatile analyte during the ashing step of a graphite furnace

1. Change the temperature settings in the method
2. Read the manual and continue to make small changes in the method until it is
corrected
No statistical analysis of the data set will eliminate a systematic error, or even
alert you to its presence. Systematic error can be located and minimized with
careful analysis and design of the test conditions and procedure; by comparing
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your results to other results obtained independently, using different equipment or
techniques; or by trying out an experimental procedure on a known reference
value, and adjusting the procedure until the desired result is obtained.
Random Errors

Random error is not reproducible in replicate measurements and affects the
precision of a result. The precision of a measurement is a measure of how
reliable or how reproducible the results of the measurement are when repeated.
The precision depends on random errors and thus measures the uncertainty in
the result. Personal errors are considered random errors. It can be due to
carelessness, or arithmetic mistakes. These can be eliminated through the peer
review process.
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Section 4.12:Preventive Action
(ISO/IEC 17025:2005 (E) Clause 4.12
Section 4.12.1-Section 4.12.2: Are needed improvements and potential sources
of nonconformities, either technical or concerning the management system,
identified? If preventive action is required, are action plans developed,
implemented, and monitored to reduce the likelihood of the occurrence of such
nonconformities and to take advantage for improvement? Do procedures for
preventive actions include the initiation of such actions and application of controls
to ensure that they are effective?
Preventive action is a pro-active process to identify opportunities for
improvement rather than a reaction to the identification of problems or
complaints.
Needed improvements and potential sources of nonconformance, either technical
or concerning the quality system, shall be identified. If preventive action is
required, action plans shall be developed, implemented and monitored to reduce
the likelihood of the occurrence of such nonconformance and to take advantage
of the opportunities for improvement.
Instrument Preventive Maintenance

Analytical instruments are serviced or inspected at regular intervals. Service
contracts for regular maintenance and emergency service are also maintained for
most major instrument if necessary for effective operation of the laboratory. An
instrument maintenance logbook is maintained for each major piece of
equipment
SJCUEL analysts perform the routine maintenance, cleaning and adjusting the
instruments as needed to ensure accurate analysis results. The senior chemist or
technical director provides training and assistance with instrument repair. Service
contracts with instrument manufacturers provide for rapid response in the event
of catastrophic failure requiring professional repair and service. Backup
instrumentation and an inventory of critical spare parts are maintained to
minimize delays in the completion of the analysis. Repairs or adjustments are
performed and documented as needed.
SJCUEL maintains service contracts for the ICP, LIMS, DA 3500, all balances
and “s” weights, autoclaves, and fume hoods. Each of these pieces of equipment
is serviced or calibrated annually and is repaired when they no longer function
properly.

Page 93 of 208

SJCUEL QAP Binder #1 TNI Volume 1, Module 2
Revision #1 In Service: 07/06/2011
Out of Service: _______________

DCN: QA-D008

Procedures for preventive actions shall include the initiation of such actions and
application of controls to ensure that they are effective.
Procedure for developing a Preventive Action Plan

1. The need of a preventive action plan is determined from a monthly staff
meeting, an internal audit, manager’s review, or from a NCAR. It is the goal of
the management system to not repeat a past mistake.
2. Action plans including dates to be performed are discussed and created
during a meeting or by e-mail.
3. The items are checked at the following meeting or a follow up audit to ensure
that the tasks are completed and that the plan worked.
4. If the plan did not work, another plan is created and the steps 1-3 are followed
again until the problem is solved.
5. Document all the information especially in the NCAR form and on the bench
sheet.
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Section 4.13:Control of Records
(ISO/IEC 17025:2005 (E) Clause 4.13
Section 4.13.1.1: Has the laboratory established procedures for: identification,
collection, indexing, access, filing, storage, maintenance disposal of all quality
and technical records? Does the laboratory maintain these procedures?
Identification

All quality and technical records include a document number on the page and a
title of the document. This document number is linked to the master list
containing all documents and its revision history. Any form, method standard
operating procedure, equipment manual, laboratory policies and procedures, and
quality manual are identified in the document system and contain a document
number.
Collection

When new versions of quality and technical records are created and distributed
the old records are collected and stored whether in the filing cabinet, binders,
electronically, or in another form for five years.
The old version of the quality assurance manual and the method SOP’s are cut
from the current folders and stored in the archived folders. The old version of the
excel forms remain in the electronic file but are hidden to prevent access. The
binders that contain the distributed old version of the form are collected and
stored on a shelf away from the laboratory analyses rooms.
Indexing

SJCUEL retains a master list of all documents that are categorized by binder,
SOP, and document.
Access
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All laboratory staff has access to the “T” drive. This drive includes all files of
quality and technical records. All quality and technical records are electronic files.
The QAM, and method SOP’s are pdf files so they cannot be altered. The forms
are created in an excel workbook that include a documentation worksheet to
record the history of all changes made to the forms. All worksheets that contain a
form of an earlier version are hidden from view so that employees cannot
accidently select the out dated form and distribute.
Bench sheets, laboratory reports and equipment maintenance binders are stored
in the file room. Only laboratory staff has access to the records. Laboratory
employees use the access log to record any client that accesses the records and
if they make copies, the records copied and quantity copied is also recorded.
Filing

All laboratory reports, data bench sheets, proficiency test results, and reagent
water quality reports are filed by date and alphabet in the filing cabinets located
in the file room.
Storage

All quality and technical records are stored for five years regardless if they are in
binders, filing cabinets, electronic or some other form. The IDC/ CDC records of
each analyst are retained for five years after the employee no longer works at the
laboratory. The equipment maintenance records are maintained for five years
after the piece of equipment has been archived to surplus.
Maintenance

Quality and technical records are maintained by the quality assurance officer or
the technical director. The quality manual is reviewed on an annual basis and the
SOP’s are updated when there are changes to the method. Forms are updated
and maintained by the analysts. The computers are part of the St. Johns County
network and are maintained by the management information systems
department. All electronic files are stored via the network.
Disposal

Laboratory reports, data bench sheets, electronic files purchase requisition
forms, and other documents other than the IDC/ CDC records, and equipment
records are thrown away after five years.
Section 4.13.1.1: Do the quality records include reports from internal audits and
management reviews as well as records of corrective and preventive actions?
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Internal audit reports and management reviews and the associated corrective
and preventive actions are considered part of the quality and technical records
and are retained for five years.
Section 4.13.1.2: Are all records legible? Are all records retained in such a way
that they are readily retrievable in facilities that provide a suitable environment to
prevent damage or deterioration and to prevent loss? Are the retention times
established?
Record directly, promptly and legibly in permanent blue ink.
The laboratory shall retain all original observations, calculations and derived
data, calibration records and a copy of the test report for a minimum of 5 years
from generation of the last entry in the records. Records provide the direct
evidence and support for the necessary technical interpretations, 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. The records may be in any media, such
as hard copy or electronic media. All records shall be stored and readily
retrievable in a suitable environment to prevent damage or deterioration, and to
prevent loss.
Section 4.13.1.3: Are all records held secure and in confidence?
Laboratory data for reports are stored in the LIMS and are secure from any type
of tampering. Only laboratory staff has access to these records and only furnish
the data to county utility department employees. The reports generated from the
laboratory are scanned onto the county imaging center where designated
employees may view and print the data.
Section 4.13.1.4: Does the laboratory have procedures to protect and back up
records stored electronically and to prevent unauthorized access to or
amendment of these records?
All data stored on St. Johns County network computers are maintained by the
MIS department, stored on the recreation department server and backed up
every night Monday through Friday. The back-up records are located in the MIS
division and only authorized MIS employees have access and administration
rights of these records.
The laboratory is equipped with all supportive hardware and software necessary
for the retrieval of data stored electronically. Instrument data is backed up
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electronically on a disk and stored by date, month, and year. These disks are
write-protected and stored away from all magnetic sources.
Section 4.13.2.1:
Does the laboratory retain records of original
observations, derived data and sufficient information to establish an audit trail,
calibration records, staff records, and a copy of each test report or calibration
issued, for a defined period?
All data bench sheets contain a comment section to record original observations,
a column for derived data, the CHEM number to link the chemicals and
standards to the preparation notebook, sufficient information to establish an audit
trail, calibration records, and analyst’s initials.
All issued test reports shall be retained for a period of five years filed in the file
room by year and alphabet. These reports are also scanned into the county
imaging center and stored for five (5) years.
Staff records, including their IDC and CDC records are retained for five (5) years
after the last entry.
Support equipment calibration records are retained for five (5) years after the
item has been sent to surplus.
Section 4.13.2.1: Do the records for each test or calibration contain sufficient
information to facilitate, if possible, identification factors affecting the uncertainty
and to enable the test or calibration to be repeated under conditions as close as
possible to the original?
Each environmental test generated from an automated piece of equipment or an
instrument that has a manual calibration has a print out of the calibration records
that include the concentration and absorbance which is sufficient information to
help identify factors that may contribute to uncertainty and to enable the analyst
to repeat the calibrations under conditions as close as possible to the original.
Environmental tests that rely on the calibration of the support equipment also
contain sufficient information to help identify factors that may contribute to
uncertainty and to enable the analyst to repeat the calibrations under conditions
as close as possible to the original.
Section 4.13.2.2: Are observations, data and calculations recorded at the time
they are made? Are they identifiable to the specific task?
All observations, data, and calculations are recorded at the time that they are
made and are identifiable to the specific task. These observations, data, and
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calculations are peer reviewed and then approved by the quality assurance
officer or the technical director shortly after the creation of the records to ensure
that they are correct and easy to understand.
Section 4.13.2.3: When mistakes occur in records, is each mistake crossed out,
not erased, made illegible or deleted, and the correct value entered alongside?
Are all such alterations to records signed or initialed by the person making the
correction? In the case of electronic records, are equivalent measures taken to
avoid loss or change of original data?
Never obliterate entries in records by methods such as erasures, overwritten files
or markings. Correct all errors to record keeping by using one line marked
through the error and the correct value entered alongside. The individual making
the correction shall sign (or initial) and date the correction. These criteria also
shall apply to electronically maintained records. Aspen LIMS uses an audit
tracker to record all records that have been edited.
Responsible staff must sign or initial all changes to records and clearly indicate
the reason for the correction.
Section 4.13.3a:
The laboratory shall establish a record keeping system that
allows the history of the sample and associated data to be readily understood
through documentation. This system shall produce unequivocal, accurate records
that document all laboratory activities such as laboratory facilities, equipment,
analytical methods, and related laboratory activities such as sample receipt,
sample preparation, or data verification, and inter-laboratory transfers of samples
and/or extracts.
The record system links all documents that produces unequivocal, accurate
records and records all laboratory activities, including the laboratory address,
equipment, analytical methods, sample receipt, sample preparation, data
verification and the results of proficiency tests. The system consists of a
document review, revision and approval system, and document control and
distribution. The documents may be on various media, whether hard copy or
electronic, and they may be digital, analog, photographic or written. All records
must be held secure and in confidence.
General Record keeping and Design

1. Include the identity of personnel involved in sampling, sample receipt,
preparation, and calibration or testing in all records.
2. Document all information relating to the laboratory facilities equipment,
analytical test methods, and related laboratory activities, such as, sample
receipt, sample preparation, or data verification.
3. Store all archived records in the file room for inspection by the accredited
authority and verification purposes.
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7. Label all books with the start date and the end date for the data contained
within.
The laboratory record system begins with the chain of custody and sample
receipt. Laboratory records include the following:
Custody of Samples and Documentation

1. The Chain-of-Custody procedures begin when the sample is collected. At
that time, a COC form is prepared, containing all the information about the
sample (project name, sample identification, date and time of collection,
name of person performing the sampling, matrix type, tests requested,
number of containers, field measurements, and all other pertinent
information).
2. The person who does the sampling must sign the COC record. The
relinquishing and receiving parties must also sign the COC, indicating the
date and time this operation was performed.
3. In a rare event that a client specifies that the sample will be used for
evidentiary purposes, the COC records are used to establish an intact,
continuous record of the physical possession, storage and disposal of
sample containers, collected samples, sample aliquots, and sample
extracts or digestates. 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.
4. The information located on the COC is input into the LIMS which
automatically generates the sample number. This number is written on the
sample container and the COC and is electronically linked by sample
number to the analytical parameters and their associated methods and the
collection site listed in the FDEP permit.
Standard and Reagent Books

The frequency, standards, reagents and records reflecting the calibration history
of a measurement system are recorded. These include but are not limited to the
source of standards and reagents, preparation and use. Record the lot number of
the primary stock standard when preparing intermediate and working standards.
Record the lot number of the standard used to calibrate the instrument on the
bench sheet. The overall program of calibration and/or verification and validation
of equipment is designed and operated so as to ensure that measurements
made by the laboratory are traceable to national standards of measurement.
1. The book shall contain:
Lot number of the neat chemical,
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Date prepared,
Expiration date,
Reagent or standard made,
Method number,
A unique identifier,
Initials.
Record the preparation date and expiration date on all containers of prepared
reagents.
Received Book

1. Log all products in the received book.
2. The records shall include:
Lot number,
Date received,
Company,
Product name,
Expiration date and,
Analyst’s initials.
Label all original containers with an expiration date.
Chem Book

1. Give all chemicals, reagents, and standards a CHEM number.

2. The records shall include:
Name of the chemical and its recommended storage condition and
location,
Received date,
Manufacturer,
Lot #,
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Expiration date,
Quantity,
Catalog #, and
Your initials.
3. Write the CHEM #, received date and the expiration date on the container.
4. Write the CHEM # and the received date on the certificate of analysis. Place
the certificate in the certificate of analysis log book. If there is not a certificate
with the chemical make a note to call that company and order one. Order the
certificate the same week that the chemical is logged in.
5. Tear down the cardboard box and throw in the dumpster.
Original Data/ Bench Books

The raw data and calculated results for all samples is maintained in laboratory
notebooks, logs, bench sheets, files or other sample tracking or data entry forms.
Instrumental output is stored in a computer file and/or a hard copy report.
1. Each bench sheet shall contain:
Method number,
Matrix,
Date,
Time,
Lot numbers for the calibration and QC checks,
Analyst’s initials,
Calibration data,
Pertinent data for that test,
Peer Review form
2. Reference to the Chem number that is associated with the certificate of
analysis.
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3. Calculations of the percent accuracy, the RPD, the blank criteria, and the
calibration data on each page along with any observations identifiable to the
specific test. If the QC is not within the acceptable range and you must use
this data, qualify the data. Computers and automated analyzers generate
data reductions automatically. Annually manual calculations are compared to
the computer generated results to verify the software calculations.
4. Validate all data using the peer review form on the back of the bench sheet.
5. The essential information to be associated with analysis, such as strip charts,
tabular printouts, computer data files, analytical notebooks, and run logs, shall
include:
Laboratory sample ID code,
Date of analysis and time of analysis if the holding time is 72 hours
or less or when time critical steps are included in the analysis, e.g.,
incubations,
Instrumentation
identification
conditions/parameters,

and

instrument

operating

Analysis type,
All manual calculations,
Analyst’s or operator’s initials/signature,
Sample preparation including cleanup, separation protocols,
incubation periods or subculture, ID codes, volumes, weights,
instrument printouts, meter readings, calculations and reagents,
Sample analysis,
Standard and reagent origin, receipt, preparation and use,
Calibration criteria, frequency and acceptance criteria,
Data and statistical calculations, review, confirmation, interpretation,
assessment and reporting conventions,
Quality control and protocols and assessment,
Electronic data security, software documentation and verification,
software and hardware audits, backups, and records of any changes
to automated data entries,

Page 103 of 208

SJCUEL QAP Binder #1 TNI Volume 1, Module 2
Revision #1 In Service: 07/06/2011
Out of Service: _______________

DCN: QA-D008

Method performance criteria including expected quality control
requirements.
Laboratory Report and Format Contents

After the data is entered in the LIMS and approved, a report is generated from
the information contained in the LIMS database. The report, containing the
results of each test, or series of tests, is then submitted with all supporting
documentation to the Technical Director for review and signature. Other
authorized signatory personnel include QA Officer. The signature could be either
in the form of “wet signature” that is not stored in the computer or “electronic
signature” which is stored in the LIMS database.
The analytical report, of which the Chain of Custody Document is part, contains
the following information, at a minimum:
A title,
Name and address of laboratory, and phone number with the name
of the contact person for questions,
Unique identification of the report, and page numbers that include the
total amount of pages,
Name of client and project name,
Description and unambiguous identification of the tested sample
including the client identification code,
Identification of test results derived from any sample that did not
meet the NELAC sample acceptance requirements, such as,
improper container or holding time,
Date of receipt of sample, date and time of sample collection, date(s)
of performance of test, and time of sample preparation and/or
analysis if the required holding time for either activity is less than or
equal to 72 hours,
Identification of the test method used, or unambiguous description of
any non-standard method used,
If the laboratory collected the sample, reference to sampling
procedure,
Any deviations from additions to or exclusions from the test method,
and any non-standard conditions that may have affected the quality
of results, and including the use and definitions of the data qualifiers,
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Measurements, examinations, and derived results, supported by
tables, graphs, sketches and photographs and any failures identified.
Identify whether the data is calculated on a wet or dry weight basis
and identify the reporting units,
A signature and title, or an equivalent electronic identification of the
person(s) accepting responsibility for the content of the report, and
date of issue,
Clear identification of all test data provided by outside sources,
Clear identification of numerical results with values outside of
quantitation limits.
After issuance of the report, the laboratory report shall remain unchanged. Further
documentation shall be in the form “Supplement to Test Report”.
The laboratory shall notify clients promptly, in writing, of any event that casts
doubt on the validity of results given in any laboratory report.
Laboratories accredited to meet the TNI standards shall certify that the test results
meet all the requirements of TNI or provide reasons If they do not.
Exceptions to this standard approach for reporting are allowed with the approval
of the Technical Director and are documented.
Any result not obtained in accordance with the approved method and the lab QA
Plan by use of proper lab technique, must be documented as such in the
comments section of the report.
After signed, the report is scanned into the county imaging center for retrieval by
the authorized employee to view or print. The scanned documents are stored for
five (5) years and may be accessed via the county intra net from any computer.
Equipment Maintenance Book

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.
All records of major equipment and its software shall have the following;
The identity of the item of equipment and its software;
The manufacturers name, type identification, and serial number or
other unique identification;
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Verification checks that equipment meets the standard;
The current location
The manufacturer’s instructions or reference to their location;
Dates, results, and copies of reports and certificates of all
calibrations, adjustments, acceptance criteria, and the due date of
the next calibration;
The maintenance plan, where appropriate, and maintenance carried
out to date; documentation on all routine and non routine
maintenance activities and reference material verifications.
Any damage, malfunction, modification, or repair to the equipment;
Date received and placed in service (if available); and,
If available, condition when received.
Administrative Records

1. Each analyst keeps a book that includes their records of initial demonstration
of capability and their personnel qualifications, experience, and training
records.
2. All SOP’s and the QAP include the analyst’s names, initials, and signatures
for all individuals responsible for signing or initialing any laboratory record.
Final Reports

Copies of final reports are kept in each client’s file, stored in the file room, and
retained for 5years.
Correspondence

Correspondence pertinent to a client or project is kept and placed in the pertinent
project file (i.e. field notebook).
Section 4.13.3b: The laboratory shall retain all records for a minimum of five (5)
years from generation of the last entry in the records.
All records shall be maintained for a minimum of 5 years from generation of the
last entry in the records. These records include chain of custodies, rejection log,
sample log in, sample retention, original raw data (hard copy or electronic),
SOP’s, final reports, archived SOP’s, correspondence relating to laboratory
activities for a specific project, NCARs, audits and audit responses, proficiency
results and raw data and results of data review, verification, and checking
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procedures and a written description or reference to the specific test method
used for analysis.
Section 4.13.3.c: Records shall be available to the accreditation body.
All records are available to the accrediting authority.
Section 4.13.3d: Records that are only on electronic media shall be supported by
the hardware and software necessary for their retrieval.
See Section 4.13.1.4.
Section 4.13.3e: Access to archived information shall be documented with an
access log.
Access Log

1. All laboratory records and reports are stored safely, held secure and in
confidence to the client.
2. In order to secure all records for confidential purposes, only laboratory
personnel have direct access to the raw data and laboratory results and only
laboratory personnel may furnish the information requested. Access to all
archived information shall be documented in the access log containing the
following information;
Date,
Person accessing the data, and
File accessed in the data.
If the person needs a copy, record the amount of copies produced and the
name of the record copied.
Section 4.13.3f: All information necessary for the historical reconstruction of data
shall be maintained by the laboratory.
All raw data, whether hard copy or electronic, for calibrations, samples
and quality control measures, including analysts’ worksheets and data
output records (strip charts, and other instrument response readout
records);
A written description or reference to the specific method used, which
includes a description of the specific computational steps used to translate
parametric observations into a reportable analytical value;
Laboratory sample ID code;
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Date of analysis;
Time of analysis is required if the holding time is less than seventy two
(72) hours, or when time critical steps are included in the analysis
(incubations, filtering);
Instrumentation identification and instrument
parameters (or reference to such data);

operating

conditions/

All manual calculations;
Analyst’s or operator’s initials/ signature or electronic identification;
Sample preparation, including cleanup, separation protocols, incubation
periods or subculture, ID codes, volumes, weights, instrument printouts,
meter readings, calculations, reagents;
Test results;
Standard and reagent origin, receipt, preparation, and use;
Calibration criteria, frequency and acceptance criteria;
Data and statistical calculations, review, confirmation, interpretation,
assessment, and reporting conventions;
Quality control protocols and assessment;
Electronic data security, software documentation and verification, software
and hardware audits, backups, and records of any changes to automated
data entries;
Method performance
requirements;

criteria

including

expected

quality

control

Proficiency test results;
Records of demonstration of capability for each analyst; and
A record of names, initials, and signatures for all individuals who are
responsible for signing or initialing any laboratory record.
Section 4.13.3g: All generated data, except those that are generated by
automated data collection systems, shall be recorded legibly in permanent ink.
An individual making corrections to records shall date and initial the correction.
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Corrections due to reasons other than transcription errors shall specify the
reason for correction.
See Section 4.13.2.3.
Section 4.13.3h: The laboratory shall have a plan to ensure that the records are
maintained or transferred according to the clients’ instructions in the event that a
laboratory transfers ownership or goes out of business. In addition, appropriate
regulatory and state legal requirements concerning laboratory records shall be
followed.
In case of bankruptcy, transferring of ownership or the close of business, all
records shall be stored at the utility administration office until the records have
reached the five year mandatory retention time.
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Section 4.14:Internal Audits
(ISO/IEC 17025:2005 (E) Clause 4.14
Section 4.14.1: Does the laboratory periodically, in accordance with
predetermined schedule and procedure, conduct internal audits of its activities to
verify that its operations continue to comply with the requirements of the
management system and this standard? Does the internal audit program address
all elements of the management system, including the testing and/or calibration
activities? Is it the responsibility of the quality manager to plan and organize
audits as required by the schedule and requested by the management? Are such
audits performed by trained personnel who are, wherever resources permit,
independent of the activity audited?
Note: The cycle for internal auditing should normally be completed in one year.
Internal Audit Procedure

Note: The quality assurance officer, technical director, or an outside
consultant conducts internal audits annually to determine whether all of the
elements of the laboratory operations are functioning appropriately and within
the TNI and ISO guidelines and QA plan. This person performing the audit
shall be trained and qualified as an auditor and is independent of the activity
being audited.
1. Use the internal audit templates, which include the audit date, auditor name,
systems audited, activities audited, comments, action list; follow up date, and
analyst’s signature, to evaluate each section of the laboratory and every
aspect of the quality system to make sure that the analysts are following the
TNI guidelines and the methods. These audit templates address all elements
of the quality and management system including the testing and/or calibration
activities.
2. Create a task list for the areas of concern, including the audit findings and the
corresponding corrective action, and follow up on all items to ensure
corrections were implemented in the agreed time frame.
3. At the end of the audit, review the deficiencies with all analysts, and include a
response time with the date of the correction. Address the problems and
changes to improve the quality of the laboratory.
4. Perform a follow-up inspection (within three (3) months) to verify and record
that the corrections have been implemented and were effective.
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5. If the internal audit findings cast doubt on the correctness or validity of the
laboratory’s test results, notify the client in writing that day and implement the
corrective action as soon as possible to rectify the problem.
6. Retain all internal findings and any corrective actions taken for 5 years.
Section 4.14.2: When audits findings cast doubt on the effectiveness of the
operations or on the correctness or validity of the laboratory’s test or calibration
results, does the laboratory take timely action? Does the laboratory notify
customers in writing if investigations show that the laboratory results may have
been affected?
See Section 4.14.1.
Section 4.14.3: Are the following recorded: area of activity audited? Audit
findings? Corrective actions that arise?
See Section 4.14.1.
Section 4.14.4: Do follow-up audit activities verify and
implementation and effectiveness of the corrective action taken?

record

the

See Section 4.14.1.
Section 4.14.5: The laboratory shall have a policy that specifies the time frame
for notifying a client of events that cast doubt on the validity of the results? The
laboratory management shall ensure that these actions are discharged within the
agreed time frame. The internal audit shall be completed on an annual basis.
Notification Policy

If during the annual internal audit, an event or item is discovered that causes the
validity of the data to be questionable, a corrective action plan shall be
developed. It is the SJCUEL policy to notify all clients in writing the same day that
an event occurs that casts doubt on the validity of the test results. All corrective
actions regarding the event shall be completed as soon as possible and reviewed
for implementation and success of the change.
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Section 4.15:Management Reviews
(ISO/IEC 17025:2005 (E) Clause 4.15
Section 4.15.1: In accordance with a predetermined schedule and procedure,
does the laboratory’s top management periodically conduct a review of the
laboratory’s management system and testing and/or calibration activities to
ensure their continuing suitability and effectiveness, and to introduce necessary
changes and improvements? Does the review take account of the suitability of
policies and procedures, reports from managerial and supervisory personnel, the
outcome of recent internal audits, corrective and preventive actions,
assessments by external bodies, the results of inter-laboratory comparisons of
proficiency tests, changes in the volume and type of work, customer feedback,
complaints, recommendations for improvement, other relevant factors such as,
quality control activities, resources and staff training.
Annual Management Review Procedure

Note: At least once per year, laboratory executive management or an outside
consultant shall conduct a review of the quality system and environmental testing
activities to ensure its continuing suitability and effectiveness and to introduce
any necessary changes or improvements in the quality system and laboratory
operations. If there is a concern of data integrity the matter shall be investigated
in a confidential manner until the issues are clarified.
1. E-mail or call the outside consultant and request a quote for the
management audit.
2. Complete a “request for approval” form, sign and send intra office mail to
the appropriate personnel for signatures. Once the form has the proper
signatures, deliver to Joe Birch.
3. Send the quote for the management audit to the St. Johns County Utility
Department buyer and request a PO number.
4. When you receive the PO number, call and schedule for the management
audit. The auditor must address the following areas and write a summary;
the suitability of policies and procedures;
reports from managerial and supervisory personnel;
the outcome of recent internal audits;
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corrective and preventive actions;
assessments by external bodies;
the results of inter-laboratory comparisons or proficiency tests;
changes in the volume and type of work;
client feedback;
complaints;
other relevant factors, such as quality control activities, resources
and staff training.
5. Evaluate if the laboratory has sufficient personnel, having the necessary
education, training, technical knowledge, and experience for their assigned
functions and the volume of work.
6. Review the audit findings, and create an action list for the chemists to perform
within a certain timeframe (not more than three (3) months).
7. The QA Officer or Technical Director shall follow-up to ensure that the
changes have been implemented. The technical director or QA officer shall
ensure that the actions are completed within an appropriate and agreed
timescale.
8. Findings from the management review and the actions that arise shall be
recorded and retained for at least 5 years.
Section 4.15.2: Are findings from management reviews and ensuing actions
recorded? Does management ensure that those actions are carried out within an
appropriate and agreed timescale?
See Section 4.15.1.
Section 4.15.3:

Management review shall be completed on an annual basis.

See Section 4.15.1.
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Section 4.16:Data Integrity
Investigations (ISO/IEC 17025:2005
(E) Clause 4.16
All investigations resulting from data integrity issues should be conducted in a
confidential manner until they are completed. These investigations shall be
documented, as well as any notifications made to clients receiving any affected
data.
See section 4.2.8.1a-b.
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TNI Volume 1, Module 2
Technical Requirements
Section 5
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Section 5.1: General (ISO/IEC
17025:2005 (E), Clause 5.1)
Section 5.1.1: Many factors determine the correctness and reliability of the tests
and/or calibrations performed by a laboratory. These factors include human
factors, accommodation and environmental conditions, test and calibration
methods and method validation, equipment, measurement traceability, sampling,
and handling of test and calibration items.
Before developing environmental test methods and procedures, selecting
equipment, calibrating equipment, and hiring and training of personnel, SJCUEL
takes in account the following factors;
Human factors;
Accommodation and environmental conditions;
Test and calibration methods and method validation;
Equipment;
Measurement of traceability;
Sampling;
Handling of test and calibration of items.
These factors are taken in account on an on-going basis.
Section 5.1.2: The extent to which the factors contribute to the total uncertainty of
measurement differs considerably between (types of) tests and calibrations.
Does the laboratory take account of these factors in developing: test and
calibration methods and procedures, training and qualification of personnel, and
selection and calibration of the equipment it uses?
Test and Calibration Methods and Procedures

Before new tests and calibration methods and procedures may be used for
reporting results, the analyst performs an initial demonstration of capability, the
limit of detection, and if required a linear dynamic range.
Initial Demonstration of Capability
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Four (4) standards are analyzed and the standard deviation and replicate
standard deviation is calculated from the data. This measures the sample
chemical preparation variability and the sample test measurement variability.
Limit of Detection

The limit of detection is determined by analyzing seven (7) replicates of a low
standard and calculating the standard deviation. This determines the uncertainty
of the measurements at or near the noise level.
Linear Dynamic Range

Standards at concentrations above the top of the curve are analyzed until they no
longer meet the 90-110% accuracy.
Training and Qualification of Personnel

All personnel must be trained and meet qualifications to analyze any method or
procedure. Each employee must successfully pass their initial demonstration of
capability for each parameter and/or calibration test. The calculation for the initial
demonstration includes the uncertainty of the measurement with regards to the
chemical preparation and the sample test measurement.
On-going capability of demonstrations must be passed per analyte and analyst
on an annual basis.
Selection and Calibration of Equipment

All supporting equipment must be calibrated according to the NIST standards at
a frequency required by the method or TNI standard. This includes the calibration
of the balances, “s” weights, thermometers, pipettes, filter funnels, etc.
All glassware purchased must be Class “A” quality and be certified.
All chemicals purchased must be of ACS grade.
All equipment must be calibrated at a frequency required by the method or TNI
standard and must achieve an “r” value of 0.995 or greater.
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Section 5.2: Personnel (ISO/IEC
17025:2005 (E), Clause 5.2)
Section 5.2.1: Does the laboratory management ensure the competence of all
who operate specific equipment, perform tests and/or calibrations, evaluate
results, and sign test reports and calibration certificates?
The laboratory management shall ensure the competence of all who operate
specific equipment, perform environmental tests, evaluate results, and sign test
reports. All staff undergoing training shall have appropriate supervision and will
not perform certain tasks until they have passed an initial demonstration of
capability.
The laboratory management reviews all initial and continuing demonstration
capability, limit of detection, and linear dynamic range paperwork, and all bench
sheets. If there is an indication that an analyst does not meet qualifications, the
employee must be re-trained and re-qualified.
All results are evaluated by the analyst, a peer and then by the quality assurance
officer or technical director. Only the technical director or quality assurance
officer sign test reports and calibration certificates.
Section 5.2.1: When using staff undergoing training, is appropriate supervision
provided?
See Section 5.2.1 above.
Section 5.2.1: Are those personnel performing specific tasks qualified on the basis
of appropriate education, training, experience and/or demonstrated skills of the
laboratory personnel?
All laboratory personnel performing analysis and specific tasks are qualified to
perform these activities by their appropriate education, training, experience, and
the demonstrated capabilities.
All employees of the SJCUEL who perform analytical tests for compliance
reporting must successfully pass the IDC before performing the tests alone. If the
employee does not pass the IDC, they must continue to train with an experienced
chemist until they pass the IDC. All records are maintained for 5 years after the
person is no longer employed for SJCUEL.
Chemical Analysis
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Bachelor’s degree in chemical, environmental, biological, physical sciences, or
engineering; at least 24 semester hours college credit in chemistry and at least 2
years experience in environmental analysis of representative inorganic and
organic analytes for which the laboratory is accredited (Master’s degree or
doctorate may substitute for 1 year of experience).
Nonmetal Inorganic Chemical Analysis (only)

An Associate’s degree in one of the following chemical, physical, or
environmental sciences or 2 years equivalent, successful college education
including at least 16 semester hour’s college credit in chemistry; plus 2 years
experience in environmental analysis.
Fecal Coliform, Total Coliform, and Standard Plate Count (only)

Associates degree in appropriate sciences or applied science or 2 years
equivalent, successful college education including 4 semester hours college
credit in general microbiology; plus 1 year experience in environmental analysis.
Section 5.2.2: Does the laboratory management formulate the goals with respect
to the education, training and skills of the laboratory personnel?
The management of the laboratory shall formulate the goals with respect to the
education, training and skills of the laboratory personnel.
Section 5.2.2: Does the laboratory have a policy and procedures for identifying
training needs and providing training of personnel?
SJCUEL Training Policy

All employees must participate in the mandatory annual data integrity training
presented by the technical director or the quality assurance officer. The annual
power point presentation includes all activities that are unacceptable under any
circumstance, personal conduct, and other possible fraudulent behaviors. The
training records are stored in each analyst’s training binder.
All employees must not perform a method and/or test calibration, or operate a
piece of equipment until they have been properly trained by a chemist and have
passed the initial demonstration of capability.
Procedure for Initial Demonstration of Capability

1. Work with a chemist that is qualified to analyze the samples using that
particular method.
2. Perform an IDOC, using 4 laboratory control samples and enter the data in
the LIMS system. Print the form, attach a copy of the bench sheet, and
complete a certificate. Bring this paperwork to the technical director or
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quality assurance officer. If the IDOC meets the accepted criteria, the
chemist is qualified to perform that test using that method. If the IDOC
fails, continue to train the employee until the analyst passes the IDOC.
3. Follow this procedure to qualify for all methods.
4. Every year complete an acceptable CDOC for each method to maintain
the proper qualifications for analyzing the samples.
5. File all data and IDOC or CDOC records forms in each employees training
files.
On-going training is provided during monthly staff meetings and available at all times
on the “T” drive. The performance of the annual continuing demonstration of
capability, the annual limit of detection verification and the linear dynamic range are
also part of training.
Identifying Training Needs

The technical director or quality assurance officer identifies employees that need
additional training by reviewing the nonconformity events in the database, reviewing
the bench sheets, and the worksheets entered in the computer.
Section 5.2.2: Is the training program relevant to the laboratory’s present and
anticipated tasks?
The monthly training provided during the staff meetings is relevant to the
laboratory’s present and anticipated tasks. During the training, employees provide
feedback and discuss current laboratory projects.
Section 5.2.2: Is the effectiveness of the training actions taken evaluated?
The effectiveness of the training is evaluated by the decrease in mistakes and the
improved quality of the laboratory systems.
Section 5.2.3: Does the laboratory use personnel who are employed by, or under
contract to, the laboratory?
All personnel employed by the laboratory or are under contract are properly
supervised while in the laboratory and must adhere to the laboratory’s management
system.
Section 5.2.4: Does the laboratory maintain current job descriptions for the following
types of personnel involved in tests and/or calibrations: managerial, technical, key
support?
Note: Job descriptions as a minimum, should define: responsibilities for performing
tests/ calibrations, responsibilities for planning and evaluation of results/ calibrations,
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responsibilities for reporting interpretations, responsibilities for method modifications
and development and validation of new methods, expertise/ experience required,
qualifications/ training programs, and managerial duties.
The laboratory shall maintain current job descriptions for all personnel who
manage, perform, or verify work affecting the quality of the environmental tests.
St. Johns County Personnel Department also retains a copy of all current job
descriptions that are available upon request.
Section 5.2.5: Does the management authorize specific personnel to perform
particular types of sampling, test and/or calibration, to issue test reports and
calibration certificates, to give opinions and interpretations, and to operate
particulate types of equipment?
The management shall authorize specific personnel to perform particular types of
sampling, environmental tests, to issue test reports and calibration certificates, to
give opinions and interpretations and to operate particular types of equipment.
All employees of the laboratory are trained by a peer before they can collect
monitoring wells or river study samples alone.
All employees must work with a peer while analyzing environmental tests or
operating equipment until they have successfully passed their IDC. After passing
the IDC, employees may give opinions and interpretations of data.
Only the technical director or the quality assurance officer may issue test reports
and calibration certificates.
Section 5.2.5: Does the laboratory maintain records of the relevant
authorization(s), competence, educational and professional qualifications,
training, skills and experience of all technical personnel, including contracted
personnel? Is this information readily available? Does it include the date in which
authorization and/or competence was confirmed?
The laboratory shall maintain records of the relevant authorization(s),
competence, educational and professional qualifications, training, skills and
experience of all technical personnel, including contracted personnel. This
information shall be readily available and shall include the date on which
authorization and/or competence is confirmed. Records on the relevant
qualifications, training, skills and experience of the technical personnel shall be
maintained by the laboratory, including records on demonstrated proficiency for
each laboratory test method.
All demonstration of capability certificates and associated paperwork, data
integrity training, and other forms of training or signature sheets, are organized in
each analyst’s own binder.
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The quality assurance manual and standard operating procedures have
signature sheets as part of the document. These documents are signed with
electronic signatures, saved as a pdf file and stored on the “T” drive for access
by all pertinent staff.
Section 5.2.6: Additional Personnel Requirements
Section 5.2.6.1: Technical Manager Qualifications
Any technical manager of an accredited environmental laboratory engaged
in chemical analysis shall be a person with a bachelor’s degree in the
chemical, environmental, biological sciences, physical sciences or
engineering, with at least twenty-four (24) college semester hours in
chemistry and at least two (2) years of experience in the environmental
analysis of representative inorganic and organic analytes for which the
laboratory seeks or maintains accreditation. A masters or doctoral degree
in one of the above disciplines may be substituted for one year of
experience.
Any technical manager of an accredited environmental laboratory limited to
inorganic chemical analysis, other than metals analysis, shall be a person
with at least an earned associate’s degree in the chemical, physical, or
environmental sciences, or two (2) years equivalent and successful college
education, with a minimum of sixteen (16) college semester credit hours in
chemistry. In addition, such a person shall have at least (2) years
experience performing such analysis.
Any technical manager of an accredited environmental laboratory engaged
in microbiological or biology analysis shall be a person with a bachelor’s
degree in microbiology, biology, chemistry, environmental sciences,
physical sciences or engineering with a minimum of sixteen (16) college
semester credit hours in general microbiology and biology and at least two
(2) years of experience in the environmental analysis of representative
analytes for which the laboratory seeks or maintains accreditation. A
master’s degree or doctoral degree in one of the above disciplines may be
substituted for one (1) year of experience.
A person with an associate’s degree in an appropriate field of the sciences
or applied sciences, with a minimum of four (4) college semester credit
hours in general microbiology may be the technical manager(s) of a
laboratory engaged in microbiological analysis limited to fecal coliform, total
coliform, e. coli, and standard plate count. Two (2) years of equivalent and
successful college including the microbiology requirement, may be
substituted for the associates degree. In addition, each person shall have
one (1) year of experience in microbiological analyses.
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SJCUEL is not accredited for radiological analysis therefore the technical
manager does not need to meet the TNI guidelines for this item.
SJCUEL is not accredited for microscopic examination of asbestos
therefore the technical manager does not need to meet the TNI guidelines
for this item.
SJCUEL is not accredited for the examination of radon in air therefore the
technical manager does not need to meet the TNI guidelines for this item.
Section 5.2.6.2: Technical Manager Qualification Exceptions
Notwithstanding any other provision of this Section, a full time employee of
a drinking water or sewage treatment facility who holds a valid treatment
plant operator’s certificate appropriate to the nature and size of such
facility shall be deemed to meet the educational requirements for the
technical manager. A technical manager shall have two (2) year testing
experience devoted exclusively to the testing of environmental samples
specified in the scope of the facility’s regulatory permit. Such accreditation
for a water treatment facility and/or a sewage treatment facility shall be
limited to the scope of that facility’s regulatory permit.
A full-time employee of an industrial waste treatment facility with a
minimum of two (2) years of experience under supervision in testing of
environmental samples taken within such facility for the scope of that
facility’s regulatory permit shall be deemed to meet the requirements for
serving as the technical manager of an accredited laboratory. Such
accreditation for an industrial waste treatment facility shall be limited to the
scope of that facility’s regulatory permit.
Persons who do not meet the education credential requirements but
possess the requisite experience listed in Section 5.2.6.1 shall qualify as
technical manager(s) subject to the following conditions.
o The person shall be a technical manager of the laboratory on the
date the laboratory applies for accreditation and/or becomes
subject to accreditation under the TNI Standard and shall have
been a technical manager in that laboratory continuously for the
previous twelve (12) months or more.
o The person will be approved as a technical manager for only those
fields of accreditation for which he/ she has been a technical
manager in that laboratory for the previous twelve (12) months or
more.
o A person who is admitted as a technical manager under these
conditions, and leaves the laboratory, will be eligible for hire as a
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technical manager for the same fields of accreditation in another
accredited laboratory.
Section 5.2.7: Data Integrity Training
Data integrity training shall be provided as a formal part of new employee
orientation and shall also be provided on an annual basis for all current
employees. Employees are required to understand that any infractions of the
laboratory data integrity procedures shall result in a detailed investigation that
could lead to serious consequences including immediate termination, debarment,
or civil/criminal prosecution. The data integrity training shall have a signature
attendance sheet that demonstrates all staff has participated and understand
their obligation related to data integrity.
The data integrity training must at a minimum cover the following topics;
Organizational mission and its relationship to the critical need for honesty
an full disclosure in all analytical reporting, how and when to report data
integrity issues, and record keeping;
Training, including discussion regarding all data integrity procedures;
Documentation for the data integrity training;
In-depth monitoring and documentation on the data integrity procedure;
Specific examples of breaches of ethical behavior such as improper data
manipulations, adjustments, and external ethics program training and any
external resources available to employees.
See section 4.2.8.1a-b, to see SJCUEL data integrity procedures.
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Section 5.3: Accommodation and
Environmental Conditions (ISO/IEC
17025:2005 (E), Clause 5.3)
Section 5.3.1: Are laboratory facilities for testing and/or calibration, including but
not limited to energy sources, lighting and environmental conditions, such as to
facilitate correct performance of the tests and/or calibrations? Does the
laboratory ensure that the environmental conditions do not invalidate the results
or adversely affect the required quality of any measurement? Is particular care
taken when sampling and tests and/or calibrations are undertaken at sites other
than a permanent laboratory facility? Are the technical requirements for
accommodation and environmental conditions that can affect the results of tests
and calibrations documented?
It is the policy of the company to assure that the facilities housing the laboratory
and the workspaces are adequate to perform the analyses for which it is
accredited. These include physical space, energy sources, lighting and
environmental conditions, sufficient storage space, workbenches, ventilation,
utilities, access and entryways to the laboratory, sample receipt area(s), sample
storage area(s), chemical and waste storage area(s); and data handling and
storage area(s). For microbiology, floors and work surfaces shall be
nonabsorbent and easy to clean and disinfect. Work surfaces shall be adequately
sealed and shall be clean and free from dust accumulation. Plants, food, and
drink shall be prohibited from the laboratory work area. The SJCUD will procure
to improve the condition of the facilities whenever possible and make plans for
future expansions or improvements.
Each quarter, SJCUEL employees take particular care when they collect samples
from monitoring wells and from surface water that are located at various locations
throughout the county. The staff collects the samples per the FDEP protocol and
collects additional required samples for the determination of uncertainty. The
meter used to determine the required field parameters i.e. pH, conductivity,
dissolved oxygen, and turbidity, is calibrated at the permanent laboratory facility
and meets the laboratory quality assurance criteria.
All environmental conditions that can affect the tests and/or calibrations are
documented and retained for at least five (5) years.
Section 5.3.2: Does the laboratory monitor, control, and record environmental
conditions as required by relevant specifications, methods, and procedures or
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where that influence the quality of results? Is due attention paid, for example, to
biological sterility, dust, electromagnetic disturbances, radiation, humidity,
electrical supply, temperature, and sound/vibration levels, as appropriate to the
technical activities concerned? Are tests and calibrations stopped when the
environmental conditions jeopardize the results of tests and/or calibrations?
The laboratory, as per Standard Operating Procedures, monitors, controls and
records environmental conditions as required by the relevant specifications,
methods and procedures or where they influence the quality of the results, for
example monitoring biological sterility, dust, electromagnetic disturbances,
humidity, electrical supply, temperature, and sound/vibration levels, and other
environmental effects, as appropriate to the technical activities concerned.
Environmental tests shall be stopped when the environmental conditions
jeopardize the results of the environmental tests and/or calibrations. Adequate
measures are taken to ensure good housekeeping in the laboratory and to
ensure that any contamination does not adversely affect data quality.
Monitoring of Contamination in the Microbiology Section

Each quarter, an analyst places six (6) petri dishes containing plate count agar
(pca) at various locations around the microbiology section of the laboratory.
These plates are exposed to the air for twenty (20) minutes, and incubated for
twenty four (24) hours at 35 °C. A colony count is taken and reported in the log
book. The temperature and humidity is also monitored via an atomic clock.
Monitoring of Contamination in the Wet Chemistry Section

The balances used for the determination of TSS and TDS are placed on a level
surface away from the air vents and located in spot where there are no vibrations
from other equipment. This alleviates instability problems with the balance.
The entire laboratory is in an environmentally controlled building. The
temperature and humidity is monitored to provide a stable atmosphere especially
for the wet chemistry area where this could cause interferences with the
balances.
The staff reduces static charge by grounding equipment, using antistatic solution
and using Polonium strips to remove static charge. Static charge build-up on the
sample, weighing pan, gloves, table, and other items can cause balance weight
errors.
The staff also maintain a clean environment and keep the area dust free to
prevent weighing errors for the determination of TSS and TDS.
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Section 5.3.3: Is there effective separation between neighboring areas in which
there are incompatible activities? Are measures taken to prevent crosscontamination?
The SJCUEL is fully contained within one building, located at 860 West 16th
Street, and occupies four main areas. The sample log-in area located to the left
of the front door handles sample intake with two entrances available for walk-in
sample deliveries. There is one main hallway with laboratory sections located on
both sides of the hallway, general chemistry, metals and nutrients, and
microbiology as well as a sample storage area and a fume hood area. The
Laboratory is segregated into different areas for operations that are not
compatible with each other. This separation prevents contamination of low levels
of common laboratory solvents and reagents used in analyses and maintain
culture handling or incubation areas segregated from other areas. In this way, the
environment does not adversely affect the results or accuracy of the tests.
Section 5.3.4: Are access to and use of areas affecting the quality of the tests
and/or calibrations controlled? Has the laboratory determined the extent of
control based on its particular circumstances?
The access to the laboratory is restricted to appropriate personnel only; signs to
that effect are posted on the entry doors of this area.
Section 5.3.5: Are measures taken to ensure good housekeeping in the
laboratory? Are special procedures prepared where needed?
Management encourages good housekeeping practices in the laboratory by
performing inspections every month. When an area is in need of cleaning it is
discussed with the employees at the monthly meeting and a day is scheduled for
cleaning and organizing.
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Section 5.4: Test and Calibration
Methods and Method Validation
(ISO/IEC 17025:2005 (E), Clause 5.4)
Section 5.4.1: Does the laboratory use appropriate methods and Procedures for
all tests and/or calibrations within its scope? Does the laboratory have
instructions on the operation of all relevant equipment, and on the handling and
preparation of items for testing and/or calibration where the absence of such
instructions could jeopardize the results of tests and/or calibration? Are all
instructions, standards, manuals and reference data relevant to the laboratory’s
work kept up to date and made available to personnel? Does deviation from test
and calibration methods occur only if the deviation has been documented,
technically justified, authorized, and accepted by the customer?
SJCUEL only follows EPA methods, Standard Methods 21st Edition, and one
ASTM method for the analysis of sulfate.
All instructions, including the handling and preparation of items and proper
calibration, on the operation of all equipment in service are kept near the
instrument for easy access to the material. These manuals are retained for the
life of the piece of equipment. These instructions, manuals, standards, and
reference data are kept up to date and are available to all personnel.
Deviations from test and calibration methods are documented in the standard
operating procedure, justified by passing blind proficiency tests, and authorized
by the Department of Health. SJCUEL have no customers so do not need their
approval for the deviation.
Section 5.4.2: Does the laboratory use test and/or calibration methods, including
methods for sampling, which meet the needs of the customer? Are these
methods appropriate for the tests and/or calibrations they undertake? Are
methods published in international, regional or national standards preferably
used? Does the laboratory ensure that it uses the latest edition of a standard
unless it is not appropriate or possible to do? Is the standard supplemented with
additional details to ensure consistent application?
SJCUEL is not a commercial laboratory therefore; does not have any customers.
The SJCUEL sample intake are from county owned water and wastewater
treatment facilities that have specific FDEP permit requirements. All test and/or
calibration methods utilized by the laboratory meet the needs required by permits
and other regulations. These methods are the latest valid edition of EPA,
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Standard Methods, or ASTM. All methods are supplemented with additional
details that are laboratory specific i.e. manufacturer guidelines for certain
instruments.
Section 5.4.2: When the customer does not specify the method, does the
laboratory select appropriate methods that have been published either in
international, national standards, by technical organizations, in relevant scientific
texts or journals, or as specified by the manufacturers of the equipment?
SJCUEL only follows EPA methods, Standard Methods 21st Edition, and one
ASTM method for the analysis of sulfate.
Section 5.4.2: Is the customer informed as to the method chosen? Does the
laboratory inform the customer when the method proposed by the customer is
considered inappropriate or out of date?
This part of Section 5.4.2 is not applicable to SJCUEL.
Section 5.4.2: Is the laboratory able to confirm that it can properly operate
standard methods before introducing the tests or calibrations? If the standard
method changes, is the confirmation repeated?
Before SJCUEL adds a new field of study to its accreditation, research is
conducted to determine if the laboratory has the capability to properly perform
the new procedure.
Qualifying for a New Test Procedure

1. Buy all the necessary reagents, equipment, and apparatus.
2. Practice calibrating the instrument and analyze standards to verify the
calibration. Determine the IDOC, the LOD, and the LDR.
3. Analyze two WS or WP studies (these results may be used as the IDOC).
4. Complete a DOH application for a new method, request a check from the
Utility Department Buyer, and mail with the application to DOH.
5. Pass the Department of Health audit.
6. Once certified for the new test procedure, teach the other chemists and
have them perform an acceptable IDOC.
7. Every year an analyst in the work cell must complete an acceptable
CDOC for each method to maintain the proper qualifications for analyzing
the samples.
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8. File all data and IDOC records forms in each employees training files. The
data and records for the CDOC are kept in the current year data notebook
that also contains the work cell’s data for the lod verification and the linear
dynamic range calculations.
Section 5.4.3: Is the introduction of test and calibration methods developed by the
laboratory for its own use a planned activity? Is the introduction assigned to
qualified personnel equipped with adequate resources? Are plans updated as
development proceeds? Is effective communication amongst all personnel
involved ensured?
SJCUEL only performs EPA, Standard Methods, or ASTM approved methods.
Section 5.4.4: When it is necessary to use methods not covered by standard
methods, are those subject to agreement with the customer? Do they include a
clear specification of the customer’s requirements and the purpose of the test
and/or calibration?
Section 5.4.4 is not applicable to SJCUEL.
Section 5.4.5: Validation of Methods is not applicable in this module and is
addresses in specific technical modules based on technology.
Section 5.4.6: Environmental testing laboratories shall have a procedure (s) for
estimating analytical uncertainty. Quality control measurement data may be used
to determine analytical uncertainty.
Section 5.4.6.1: Does the calibration laboratory, or a testing laboratory
performing its own calibrations, have a procedure to estimate the uncertainty
of measurement for all calibrations and types of calibrations?
Procedure for the Determination of Calibration Uncertainty
ICP, GF, DA3500, QC8500, pH meter, conductivity meter, and the Aquamate

All laboratory quality control standards and samples have uncertainty
associated with the measurement. The intrinsic measurement uncertainty is
estimated from the quantification of the instrument calibration standard (ICS).
The instrument is standardized with a certified standard of known analyte
concentration. After standardization, the analyte concentration of the
instrument calibration standard is measured. Since the ICS is reanalyzed
immediately after standardization, deviations from the certified value are the
result of the intrinsic instrumental measurement effects.
1. Analyze an instrument calibration standard immediately after calibration
for every batch of samples.
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2. Open the “T” drive and the excel spreadsheet “Measurement of
Uncertainty.xlsx”.
3. Open the tab titled “ICV CCV”, and enter the last twenty (20) values of
your instrument calibration standard in column “B”.
4. In cell “7D” enter the true value.
5. Fill in the instrument id, method number, matrix, and analyte.
6. The spreadsheet will automatically calculate the standard deviation,
percent recovery, and the percent bias. These values represent the
amount of uncertainty of the calibration component.
Section 5.4.6.2: Does the testing laboratory have Procedures for estimating
uncertainty of measurement? Are these Procedures applied?
The laboratory purchases only class “A” glassware, ACS grade chemicals,
NIST thermometers, and equipment that meets method specific requirements,
calibrates the pipettes on a quarterly basis, performs sterility checks on petri
dishes and containers used for fecal and total coliform, and calibrate the “s”
weights and balances once a year as an attempt to lower the uncertainty of
measurements.
Procedure for the Determination of Measurement Uncertainty

1. Determine the least count on the measuring device (smallest subdivision
given on the measurement device).
2. Multiply the least count by 20% or 0.2.
3. Open the “T” drive and the excel spreadsheet “Measurement of
Uncertainty.xlsx”.
4. Open the worksheet tab labeled “IME” and enter the value for each
measuring device used in the procedure.
5. Add the total amount of all devices and add that value to the uncertainty of
the calibration (if necessary).
6. Record the uncertainty as +/- the value determined in step 2.
The last digit recorded is taken to be estimated and is called the error digit.
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Section 5.4.6.2: In certain cases, the nature of the test method may preclude
rigorous, metrological and statistical valid calculation of uncertainty of
measurement. In these cases, does the laboratory at least attempt to identify
all components of uncertainty and make a reasonable estimation?
Procedure for Determining the Uncertainty of Rigorous Methods
CBOD

1. Open the “T” drive, the folder CBOD Data and the excel spreadsheet
“Acceptance Criteria for GGA.xls”.
2. Enter the dates, analysts, and results of the most recent twenty-five (25)
analyses that were greater than 150 mg/L CBOD for glucose glutamic
acid.
3. Cell “B3” will determine the average of the results.
4. Cell “E6” will display the calculated standard deviation. The total deviation
for the allowable limits is +/- two (2) times the standard deviation.
5. Cells “F8 and F9” will automatically calculate and show the new
acceptable criteria for the method SM 5210 B (CBOD and BOD).
Report the amount of uncertainty as +/- the standard deviation.
Student’s “T” Test

1. Once a quarter, before the di water tanks are replaced for the new tanks,
collect a liter of di water and label the container with the date collected and
the word old.
2. After the di water tanks have been replaced with the new tanks, collect a
liter of water and label with the date collected and the word new.
3. Analyze five (5) 100 ml samples using the old water and five (5) 100 ml
samples using the new water following the SM 9222D method.
4. Incubate for twenty-four (24) hours at 44.5 °C.
5. Take the log for each individual sample and separate by new media and
old media.
6. Subtract the value for the old media from the value from the new media so
that you have five (5) different results.
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7. Calculate the student T using the correct formula. The value should be
less than 2.78.

Section 5.4.6.2: Does the laboratory ensure that the form of reporting of the
result does not give a wrong impression of the uncertainty?
Every report issued contains a statement “the validity and certainty of the
reported sample results are established by method performance and quality
control data.” This data is available upon request.
Section 5.4.6.2: Is reasonable estimation based on knowledge of the
performance of the method and on the measurement scope? Does the
reasonable estimation make use of, for example, previous experience and
validation data?
Note: In those cases where a well-recognized test method specifies limits to the
values of the major sources of uncertainty of measurement and specifies the
form of presentation of calculated results, the lab is considered to have satisfied
this clause by following the test method and reporting instructions.
SJCUEL uses the results of the previous analyses of twenty (20) controls of a
parameter. These values are entered into an excel spreadsheet and the standard
deviation is calculated. All uncertainty measurements are available to the client
upon request.
Section 5.4.6.3: When estimating the uncertainty of measurement, are all
elements in the uncertainty budget appropriate methods of analysis included in
the calculation?
SJCUEL uses the nested hierarchical approach which is based on the “U.S.
Guide to the Expression of Uncertainty in Measurement” (GUM) method. Each
uncertainty component is represented by an estimated standard deviation and
the estimated standard deviation represents the estimated standard uncertainty.
Procedure for the Determination of Measurement Uncertainty

1. If the reference method results in qualitative or semi-quantitative
measurements, then the report result is an estimate and analytical
measurement uncertainty is not quantified. SJCUEL cannot estimate an
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analytical measurement uncertainty for fecal coliform, total coliform, and
heterotrophic plate count.
2. If the reference method specifies the procedure for estimation of analytical
measurement uncertainty, then follow the reference method procedure.
SJCUEL follows the reference method procedure for determining the
uncertainty for CBOD and BOD.
3. If the reference method does not specify the procedure for estimating
analytical measurement, then follow the rest of this procedure.
4. The analytical measurement of uncertainty for each quantitative field of
testing must be estimated per analyte of interest, sample matrix, and
analytical technology. The first step is to evaluate the components of the
analytical process that contribute to the uncertainty. See Sections 5.4.6.1
and 5.4.6.2 to determine the intrinsic measurement effects.
5. The automated calculation of laboratory analytical measurement
uncertainty requires the following Quality Control Standards:
Instrument Calibration Standard or Instrument Performance Check
Independent Calibration Verification (ICV/CCV) or Quality Control
Sample
Laboratory Control Sample or Laboratory Fortified Blank
Matrix Spiked Sample or Laboratory Fortified Matrix
6. Determine the uncertainty of standard preparation by calculating the
standard deviation, percent deviation, and percent recovery using the
previous twenty (20) results of each of the four items listed above. These
data may be acquired from Quality Control Charts.
a. Use the Measurement of Uncertainty excel spreadsheet located on
the “T” drive to automatically calculate these values. Each tab is
labeled for the different components.
i. IME (Intrinsic Measurement Effects) is used to add the
uncertainty for all the measuring devices and the instrument
effects. The standard deviation of twenty (20) instrument
calibration standards equals the uncertainty if the IME.
ii. ICV CCV (Initial Calibration Verification, Continuing
Calibration Verification).
iii. LCS (Laboratory Control Sample) to be used for TSS,
TDS, Conductivity, and CBOD.
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iv. MIS (Matrix Interference Sample) to be used for spikes
and matrix spike duplicates.
v. FDS (Field Duplicate Sample) to be used for duplicate and
co-location samples collected for the monitoring wells and
river studies.
vi. SCE (Sample Collection Effects) used to determine the
uncertainty of the field equipment.
vii. Combined Uncertainty used for the calculation of all percent
deviations for all the components of uncertainty.
viii. Final Uncertainty calculates the total uncertainty of all the
components to the 95% confidence levels.
ix.
b. If you want to calculate these values manually, determine the
relative error for each of the twenty values by subtracting the
reference analyte concentration from the analytical measurement
result and dividing the difference by the reference analyte
concentration.
c. Multiply the relative error for each of the twenty (20) values by one
hundred (100) to calculate the percent deviation.
7. Determine the uncertainty of matrix interference, method preparation, and
method performance by calculating the standard deviation using the
previous twenty (20) results of the spikes.
8. If field duplicates were collected, the amount of uncertainty can be
determined by calculating the relative percent difference between the
values from the sample and the duplicate. To determine the uncertainty
over a period of time use the past twenty (20) field projects. These
samples are used to quantify the variance of the sample collection,
preparation, and testing stages.
9. Input the percent deviation values from all components into the
appropriate columns in the combined uncertainty worksheet located in the
“Measurement of Uncertainty” excel spreadsheet.
10. The spreadsheet will automatically calculate the components on the “Final
Uncertainty” worksheet.
11. The relative standard deviation and the percent systematic error will be
calculated automatically. Use these values to calculate the confidence
interval.
a. Add the percent systematic error by one hundred (100) and divide
by 100.
b. Divide the concentration of the sample or the average of the
samples by the calculated value from step 11a.
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c. Multiply the result from step 11b by the 95% confidence rate of
2.093 and the percent relative standard deviation.
d. The uncertainty is the result plus or minus the value calculated in
step 11c.
e. Divide the result from step 11b by the result of step 11c and
multiply by 100. This is the final uncertainty.
Section 5.4.7: Are calculations and data transfers subject to appropriate checks in
a systematic manner?
Calculations

Calculations are checked by the peers during the peer review section. All data is
peer reviewed by an analyst that is not associated with the data.
The quality assurance officer checks the calculations during the review of the
computer worksheet against the bench sheet. In this manner the data
transcription and the calculation are checked at the same time.
A DOC is completed for all calculations that are performed manually.
Calculations performed by instruments and software are verified annually and
recorded on a form.
Data Transfers

The quality assurance officer checks all LIMS based worksheets with the actual
bench sheet to check for transcription errors. The worksheets checked are
logged in a database located on the “T” drive for easy access.
Section 5.4.7.2: When computers or automated equipment are used for the
acquisition, processing, recording, reporting, storage or retrieval of test or
calibration data, does the laboratory ensure that the computer software
developed by the user is documented in sufficient detail and is suitably validated
as being adequate for use?
SJCUEL employees do not develop computer software. Computer software is
purchased commercially or developed in house by another department. If the
software is generated in-house, the user documents in sufficient detail and the
software is properly validated.
Commercial off-the-shelf software (e. g. word processing, database and
statistical programs) in general use within their designed application range is
considered to be sufficiently validated, however, laboratory software
configuration or modifications must be validated.
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Section 5.4.7.2b: Does the laboratory ensure that procedures (established and
implemented) are developed for protecting the data?
The computer system and server is maintained and monitored by the St. Johns
County MIS Department. The network is backed up every night and is located in
a secure environment. Only the St. Johns County MIS Department can approve
the download of software or programs and must perform all hardware
maintenance. All new laboratory equipment installation requiring a computer and
software must be coordinated through the MIS department.
Control of the computer system in the laboratory is accomplished by limited
access by users according to the task performed. Computer access is tracked by
using login names and passwords and the LIMS system has an audit trail. Virus
protection programs are installed on all computers to detect and remove viruses.
Electronic data is protected against fire and water damage.
Section 5.4.7.2c:
Does the laboratory ensure that computers and automated
equipment are maintained to ensure proper functioning and are provided with the
environmental and operating conditions necessary to maintain the integrity of test
and calibration data?
All computers and automated equipment are maintained through proper
preventative maintenance through service contracts. The Thermo spec ICP, all
balances, and the DA 3500 have service contracts that include an annual
checkup to maintain the integrity and calibration data. All items in the laboratory
are placed in temperature controlled rooms that are kept relatively dust free.
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Section 5.5: Calibration
Requirements (ISO/IEC
17025:2005(E), Clause 5.5)
Section 5.5.1: Is the laboratory furnished with all items of sampling, measurement
and test equipment required for the correct performance of the tests and/or
calibrations (including sampling, preparation of test and/or calibration items,
processing and analysis of test and/or calibration data)?
The laboratory is furnished with all items of equipment and reference materials
needed to comply with the TNI standards.
Section 5.5.1: In those cases where the laboratory needs to use equipment
outside its permanent control, does it ensure that the requirements of this
standard are met?
In those cases where the laboratory needs to use equipment outside its
permanent control, it shall ensure that the requirements of TNI are met.
Section 5.5.2: Is equipment and its software used for testing, calibration and
sampling capable of achieving the accuracy required? Does it comply with
specifications relevant to the tests and/or calibrations concerned?
All equipment is capable of achieving the accuracy required by the method and
complies with the required specifications of each particular test and/or calibration.
Section 5.5.2: Have calibration programs been established for key quantities or
values of the instruments where these properties have a significant effect on the
results?
The Aquamate, ICP, QC8500, and DA3500 must achieve an “r” value greater
than or equal to 0.995 before the batch of samples may be analyzed or before
that instrument may be placed in service.
All balances and “s” weights are calibrated by a certified technician every year.
The balances are checked for accuracy each day that they are in use.
The field equipment, conductivity meter, pH meter, and DO meter are calibrated
and then verified with a second source standard before each use. If either the
DO meter or the field equipment, YSI Sonde, malfunction and do not calibrate
they must be placed out of service and sent to the manufacture for repairs. The
backup meters are used in this case.
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NIST certified thermometers are purchased twice a year for the microbiology
section and once a year for the wet chemistry and log in sections to ensure that
the incubators, water bathes, sample refrigerators and drying ovens are
maintained at the proper temperature for method specification.
Section 5.5.2: Before being placed into service, is equipment (including that used
for sampling) calibrated or checked to establish that it meets the laboratory’s
specification requirements and complies with the relevant standard
specifications?
Before being placed in service all equipment including equipment used for
sampling is calibrated and/or verified to ensure that the equipment meets the
specified requirements and complies with the relevant standard specifications
listed above or in the method. If an instrument is out of service or needs nonroutine maintenance, tag the instrument so that another analyst does not try to
run the instrument.
Section 5.5.3: Is the equipment operated by authorized personnel?
Equipment may be operated only by personnel who have passed the IDC for that
item. Each year, the analysts must pass a CDC to continue to operate each
instrument. Detailed records are kept by each analyst to demonstrate that they
have met the requirements to operate each piece of equipment.
Section 5.3.3: Are current instructions on the use and maintenance of equipment
(Including any relevant manuals provided by the manufacturer) readily available
for use by the appropriate laboratory personnel?
All equipment manuals are located near the instrument for quick access. All
manuals have a document number and all forms that are associated with that
manual bear the same unique code.
Section 5.5.4: Is each item of equipment and its software used for testing and
calibration and significant to the result, when practical, uniquely identified?
All equipment and its software are uniquely identified. The equipment identifier is
on all forms that are related to the piece of equipment.
Section 5.5.5: Are records of each item of equipment and its software significant
to the tests and/or calibrations performed maintained?
Records for each item of equipment and its software, including the field
equipment and support equipment, are maintained for the life of the equipment
plus five (5) years after the item has been sent to surplus. These records include
all annual preventive maintenance inspections performed by a service contract,
all maintenance performed in-house, and all calibration records for the balances,
thermometers, “s” weights, and fume hoods. If a piece of equipment is shipped
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for repairs, the first instrument calibration is retained to verify that the equipment
is functioning properly.
Records for the daily verifications of certain equipment and daily calibrations for
analytical batches are retained for five (5) years after the date of the last entry.
These records include analytical bench sheets, balance verification forms, and
the daily temperature sheets.
Section 5.5.5a: Do the records include at least the identity of the item of
equipment and its software?
Each piece of equipment and its software that are significant to the analytical
results are given an identity. This identity is on all forms and records that are
related to that piece of equipment.
Section 5.5.5b-h: Do the records include at least the:
Manufacturer’s name, type, identification, and serial number or other
unique identification
Checks that equipment complies with the specification
Current location, where appropriate
Manufacturer’s instructions, if available, or reference to their location
Dates, results, and copies of reports and certificates of all calibrations,
adjustments, acceptance criteria and the due date of next calibration
Maintenance plan, where appropriate, and maintenance carried out to
date
Any damage, malfunction, modification or repair of the equipment.
These records are available in the equipment maintenance manual located in the
file room. All of the above records are retained for the life of the equipment.
Section 5.5.6: Does the laboratory have procedures covering the following to
ensure proper functioning and in order to prevent contamination or deterioration
from safe handling, transport, storage, and use and planned maintenance of
measuring equipment?
Procedure for Safe Handling, Transportation and Shipping Procedures

1. Call 209-2730, or e-mail, wmcdonald@sjcfl.us, Warren McDonald, the
warehouse manager, to inform him that you have a package that needs to
be sent.
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2. Secure all moving parts before placing the equipment into an appropriate
sized box.
3. Fill the box with packing popcorn or an air bag to prevent the item from
breaking.
4. Place the box in the back of the pick up or inside the truck. Make sure that
the box cannot tip over or move from side to side.
5. Give the box to Warren McDonald and add the ship to and from
information.
6. When the item is returned, check for any damage and calibrate to verify
that the item is working properly.
Section 5.5.7: Is equipment that has been subjected to overloading or
mishandling, gives suspect results, or has been shown to be defective or outside
specified limits taken out of service? Is it isolated to prevent its use or clearly
labeled or marked as being out of service until it has been repaired and shown by
calibration or test to perform correctly? Does the laboratory examine the effect of
the defect or departure from specified limits on previous tests and/or
calibrations? Does the lab institute the “Control of Nonconforming Work”
procedure?
Procedure for Handling Defective Equipment

1. Remove from service any item of equipment which has been subjected to
overloading or mishandling, or which gives suspect results, or has been
shown by verification or otherwise to be defective.
2. Create a NCAR in the nonconformity database located on the “T” drive.
3. Clearly label the equipment as out of service.
4. Work on the instrument until it has been repaired and shown by
calibration, verification or test to perform satisfactorily. Document all
maintenance and retain the records for the life of the equipment. If the
equipment was shipped for service, check for damage, calibrate the
instrument and analyze two LCS samples before placing the piece of
equipment back in service.
5. The laboratory will examine the effect of this defect or departure from
specified limits on previous tests and shall institute the "Control of
nonconforming work" or Corrective Action procedures.
6. I f a correction factor for the equipment can be determined, write the
correction factor on the bench sheet and adjust the manual calculations by
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the correction factor. If the raw data is reduced using a computer software
program, adjust the function in the software to account for the correction
factor.
7. Review the NCAR to see if corrective action worked? If it did, close out the
NCAR. If not, continue to work on the problem until it is solved.
Section 5.5.8: Whenever practical, is all equipment under the control of the
laboratory and requiring calibration, labeled, coded or otherwise identified to
indicate the status of calibration, including the date when last calibrated and the
date or expiration criteria when re-calibration is due?
All balances, thermometer sheets for support equipment, “s” weights, and the
Aquamate are identified to indicate the status of calibration. These items are
labeled with the re-calibration date.
Section 5.5.9: When for whatever reason, equipment goes outside the direct
control of the laboratory, does the laboratory ensure that the function and
calibration status of the equipment are checked and shown to be satisfactory
before equipment is returned to service.
It is required by all analysts to make sure that all equipment is calibrated and
checked with quality control samples to verify that the equipment is working
properly before it is placed back in service.
Section 5.5.10: When immediate checks are needed to maintain confidence in
the calibration status of equipment, are these checks carried out according to a
defined procedure?
Procedure for Analysis of Intermediate Checks
Metals and Nutrients

1. Analyze a continuing calibration verification standard every ten (10)
samples.
2. The percent accuracy for these checks must be between 90-110%. If they
are not in the proper range, determine the problem and re-analyze until
they are with the acceptable criterion.
Balances

1. Use “s” weights to check the balance each day before analyzing samples.
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2. The “s” weights must be within plus or minus 1%. If they are not, verify the
weight on another balance. If the weight is correct and the balance is not,
determine the correction factor. Adjust samples by the factor.
Thermometers

1. Check the temperature of each refrigerator, drying oven, water bath, and
incubator twice a day separated by at least four (4) hours.
2. Record these values on the sheet attached to the piece of equipment.
3. These values must be within the required temperature range per the
method. Sample and reagent refrigerators must be within 4 °C +/- 2 °C.
Drying ovens must be between 103-105 °C or 180°C +/- 2°C. The BOD
incubator must be within 20°C +/- 1°C. The FC water bath must be
between 44.5°C +/- 0.2°C. The TC incubator must be between 35°C +/0.5°C. If the thermometers are not within the acceptable range, check
them with another NIST thermometer. If there is a correction factor, record
this on the temperature chart.
Section 5.5.11: Where calibrations give rise to a set of correction factors, does
the laboratory have procedures to ensure that copies (e.g. in computer software)
are correctly updated?
Procedure for Adjusting for Correction Factors

1. I f a correction factor for the equipment can be determined, write the
correction factor on the bench sheet and adjust the manual calculations by
the correction factor. If the raw data is reduced using a computer software
program, adjust the function in the software to account for the correction
factor.
2. Service the piece of equipment and record all maintenance activities and
retain all service forms.
3. After the equipment has been repaired, re-calibrate or re-verify the
equipment and place the equipment back in service.
Section 5.5.12: Is test and calibration equipment, including software,
safeguarded from adjustments that would invalidate the test and/or calibration
results?
All calibration equipment including its software is safeguarded from adjustments
that would invalidate the test and/or calibration results. All computers that
operate the calibration equipment require a password that is changed every sixty
(60) days.
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The actual data files are saved to the software in a table that cannot be accessed
by the general user. These data files auto populate the reports generated by the
users that contain the required fields. These fields cannot be altered on the
report and only personnel with administration rights can access the data tables.
Section 5.5.13:

Additional Requirements and Clarifications

Calibration requirements for analytical support equipment are included in this
Section while requirements for instrument (testing) calibration are included in
technical modules (i.e., asbestos, chemistry, and microbiology).
Section 5.5.13.1: Support Equipment
This Standard applies to all devices that may not be the actual test
instrument, but are necessary to support laboratory operations. These
include, but are not limited to: balances, ovens, refrigerators, freezers,
incubators, water baths, temperature measuring devices (including
thermometers and thermistors), thermal/pressure sample pressure devices
and volumetric dispensing devices (such as Eppendorf ® or automatic
dilutor/dispensing devices), if quantitative results are dependent on their
accuracy, as in preparation and dispensing or dilution into a specified volume.
Section 5.5.13.1a: All support equipment shall be maintained in proper
working order. The records of all repair and maintenance activities, including
service calls shall be kept.
All support equipment is maintained in proper working order. The records of
all repair and maintenance activities and service calls are recorded in the
maintenance log and kept for the life of the equipment, plus five (5) years
after the item has been sent to surplus
Section 5.5.13.1b: All support equipment shall be calibrated or verified at
least annually, using a recognized National Metrology Institute, such as NIST,
traceable references when available, bracketing the range of use. The results
of such calibration or verification shall be within the specifications required of
the application for which the equipment is used or
1. The equipment shall be removed from service until repaired; or
2. The laboratory shall maintain records of established correction factors to
correct all measurements.
Complete maintenance forms detailing the work performed and keep this
record in the maintenance logbook. After the equipment has been repaired, recalibrate or re-verify the equipment and place the equipment back in service.
Balances and “s” Weights
Page 144 of 208

SJCUEL QAP Binder #1 TNI Volume 1, Module 2
Revision #1 In Service: 07/06/2011
Out of Service: _______________

DCN: QA-D008

The balances and the “s” weights are certified annually using a contract
company. All certificates are retained for the life of the equipment. The date of
calibration and the date calibration is due is recorded on the balance.
Thermometers

Liquid filled thermometers, such as mercury or alcohol thermometers will be
traceable to NIST calibration and will be purchased with a calibration
certification. This certification shall be stapled to the back of the daily
temperature sheet located on the piece of equipment where the thermometer
resides. Record the equipment name, thermometer id., calibration date, and
the calibration due date on the daily temperature form. Completed
temperature forms will be retained in the equipment maintenance binder. The
thermometers in microbiology will be replaced with new NIST certified
thermometers every 6 months and whenever the thermometer has been
exposed to temperature extremes. All other thermometers will be replaced
with new NIST certified thermometers on an annual basis. Correction factors
will be indicated on the thermometer bench sheet for each item.
The electronic temperature measuring devices, digital thermometers,
thermocouples and other similar electronic temperature measuring devices
will have their calibrations verified against a NIST certified thermometer semiannually for equipment used for microbiology parameters and annually for
equipment used for wet chemistry parameters. The calibration date and due
date will be recorded on the daily thermometer form along with any correction
factor.
Currently, SJCUEL only has one electronic measuring device that records the
temperatures for the water bath and incubator in the microbiology section.
This thermometer is calibrated against either the NIST thermometer in the
water bath or incubator semiannually.
Section 5.5.13.1c: Raw data records shall be retained to document
equipment performance.
All records shall be retained for all equipment for the life of the equipment
plus five (5) years after the item has been sent to surplus. These records
include all raw data, certifications, calibrations, secondary checks, service
contracts and maintenance performed.
Section 5.5.13.1d: On each day the equipment is used, balances, ovens,
refrigerators, freezers, and water baths shall be checked and documented.
The acceptability for use or continued use shall be according to the needs of
the analysis or application for which the equipment is being used.
Prior to use on each working day, check the balances, ovens, refrigerators,
incubators, freezers, and water bathes in the working range of the equipment.
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Use NIST traceable references where commercially available. Record the
results on the correct form and file in the equipment maintenance binder.
Required Thermometer Graduations

Lab thermometers for incubators, refrigerators, and water baths have
temperature graduations in increments of 0.5˚C or less.
The 44.5˚C fecal coliform water bath shall have a thermometer with
increments of 0.1˚C.
Required Temperature Ranges

BOD Incubators
Refrigerators
Drying Ovens
FC Water Bath
TC Incubator
Top Incubator

20°C +/- 1°C
4°C +/- 2°C
102-105°C and 180°C +/- 2°C
44.5°C +/- 0.2°C
35°C +/- 0.5°C
≤ 0.5°C from target temperature

Balances

Use more than one (1) “s” weight to check the balance. The two (2) different
weights must bracket the applicable range of the sample weights. Record
these values on the maintenance forms and retain the records for five (5)
years after the last entry.
Section 5.5.13.1e: Volumetric dispensing devices (except for Class A
glassware and glass micro liter syringes) shall be checked for accuracy on a
quarterly basis.
Calibrate mechanical volumetric dispensing devices including burettes that
are not Class A. Class A glassware must come with a certificate attesting to
established accuracy or the laboratory staff may determine the accuracy and
document the results.
Mechanical volumetric dispensing devices such as fixed or variable volume
pipettes or micropipettes are calibrated for accuracy gravimetrically on a
quarterly basis. Documentation is retained in the equipment maintenance
book and kept for 5 years from the date of the last entry. Glass microliter
syringes are considered in the same category as Class A glassware but
accuracy must be documented with a manufacturer’s certificate. If no such
certificate exists then accuracy must be documented as above. Any device
not meeting internal or manufacturer specifications must be removed from
service until such time as it can be sent for repair by the vendor. All
certificates are retained for as long as the item is in use.
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Section 5.6: Measurement
Traceability (ISO/IEC 17025:2005(E),
Clause 5.6)
Section 5.6.1: Is all equipment used for tests and/or calibrations, including
equipment for subsidiary measurements (e.g. for environmental conditions)
having a significant effect on the accuracy or validity of the result of the test,
calibration or sampling calibrated before putting into service? Does the laboratory
have a procedure for the calibration of its equipment?
Procedures for the Calibration of Equipment

All equipment is calibrated following the manufacturer guidelines. The automated
equipment and the Aquamate spectrophotometer must achieve an “r” value
greater than or equal to 0.995.
All equipment that fails to meet the acceptable criterion, for the CCV or the “r”
value or has been offline due to instrumentation problems or there has been an
establishment of a new method, must be re-calibrated and verified before placing
back online.
Always warm up the equipment before conducting a calibration. Follow the
manufacture guidelines for the time needed to warm-up the instrument.
Aquamate

Calibrate the Aquamate on an annual basis for each method. Label the
equipment with the calibration date and the date that calibration is due. If the
CCV fails to meet the proper criterion or there is a major method change then recalibrate and verify the instrument for that method.
Print out the calibration record, staple to a copy of the bench sheet, and file in the
equipment maintenance binder.
Balances

All balances are certified annually by an outside company. The certificate and
service sheet are retained in the equipment maintenance binder for the life of the
equipment plus five (5) years after the date of surplus.
Conductivity Meter
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Calibrate the conductivity meter annually or when the CCV no longer meets the
required acceptable criterion. Label the meter with the calibration date and the
date that calibration is due.
Discrete Analyzer

Calibrate the instrument at least annually for each method. Perform a calibration
every time new reagents are made, there is a method change, the instrument
has been offline or the CCV does not meet the acceptable criterion.
DO Meter

Calibrate the meter before each use. Check to see if the meter is functioning
properly by performing the Winkler Method. Record the results and file in the
equipment maintenance binder. This test should be performed on an annual
basis.
ICP

Calibrate the instrument before each use, when there is a method change, or the
instrument has been serviced or repaired. Make sure that the “r” value and the
CCV meets the acceptable criterion before analyzing samples.
pH Meter

Calibrate once a week.
Pipettes, Mechanical

Calibrate the pipettes gravimetrically once a month. Record the values on the
correct form and file in the equipment maintenance binder. Adjust the pipettes if
needed. If the pipettes cannot be adjusted and the pipette is not calibrated,
discard the pipette.
Quick Chem 8500

Calibrate the instrument every time before using for compliance samples. If the
CCV does not meet the acceptable criterion continue to calibrate until the CCV is
within the required limits.
Thermometers

Calibrate the electronic thermometer every six months using a NIST thermometer
located in either the incubator or the water bath. Adjust the thermometer if
necessary or determine the correction factor and write this factor on the daily
thermometer form.
Varian Graphite Furnace
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Calibrate the instrument before each use, when there is a method change, or the
instrument has been serviced or repaired. Make sure that the “r” value and the
CCV meets the acceptable criterion before analyzing samples.
YSI Sonde

Calibrate every day that it is in use using fresh standards every quarter. The field
instrument must meet the same criterion as the laboratory does for turbidity,
conductivity, and pH.
Section 5.6.2.1.1: For calibration laboratories, is the program for calibration of
equipment designed and operated so as to ensure that calibrations and
measurements made by the laboratory are traceable to the International System
of Units (SI)?
The section is not applicable for SJCUEL because we are not a calibration
laboratory.
Section 5.6.2.1.1: Does a calibration laboratory establish traceability of its own
measurement standards and measuring instruments to the SI by means of an
unbroken chain of calibrations or comparisons linking them to relevant primary
standards of the SI measurement units?
The section is not applicable for SJCUEL because we are not a calibration
laboratory.
Section 5.6.2.1.1: Is the link to SI units achieved by reference to national
measurement standards?
The section is not applicable for SJCUEL because we are not a calibration
laboratory.
Section 5.6.2.1.1: Are the national measurement standards primary standards,
which are primary realizations of the SI units based on fundamental physical
constants, or are they secondary standards (standards calibrated by another
national metrology institute)?
SJCUEL only uses equipment that meets the SI units or is NIST approved. All
balances output are in grams or milligrams. Thermometer readings are reported
in °C. Glassware, pipettes, measuring containers measure the units in liter,
milliliter, or microliter.
All data reported meets the acceptable SI units. Data is reported in mg/L or ug/L,
Siemens, standard units, and coliform colonies/100 ml.
Section 5.6.2.1.1: When using external calibration services, is traceability of
measurement assured by the use of calibration services from laboratories that
can demonstrate competence, measurement capability and traceability? Do the
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calibration certificates issued by these laboratories contain the measurement
results, including the measurement uncertainty and/or a statement of compliance
with an identified metrological specification?
SJCUEL uses external calibration services for the calibration and certification for
the balances and the “s” weights. The company used does demonstrate
competence, measurement capability and traceability. All thermometers
purchased are NIST certified. All certificates list the results, the uncertainty, and
a statement of compliance to a recognized metrological institution. These
certificates are maintained for the life of the equipment plus five (5) years after
the item has been declared surplus.
All glassware purchased is of Class A quality. The certificates are retained in the
equipment maintenance binder.
Section 5.6.2.1.2: There are certain calibrations that currently cannot be strictly
made in SI units. In these cases, does calibration provide confidence in
measurements by establishing traceability to appropriate measurement
standards such as, the use of certified reference materials provided by a
competent supplier to give a reliable physical or chemical characterization of a
material, or the use of specified methods and/or consensus standards that are
clearly described and agreed by all parties concerned? Does the laboratory
participate in a suitable program of proficiency testing?
The quality control samples used for monitoring includes the use of certified
reference materials and/or internal quality control using secondary reference
material, participation in inter laboratory comparisons and proficiency testing
programs, replicate tests using the same or different methods, retesting of
retained samples and correlation of results for different characteristics of a
sample (for example, total phosphate should be greater than orthophosphate).
Proficiency testing is performed twice a year separated by at least five (5)
months but no more than seven (7) months.
Section 5.6.2.2.1: For testing laboratories, the requirements given in 5.6.2.1, apply
for measuring and test equipment with measuring functions used, unless it has
been established that the associated contribution from the calibration contributes
little to the total uncertainty of the test result. When the above situation arises,
does the laboratory ensure that the equipment used can provide the uncertainty
of measurement needed?
See Section 5.4.6.2.
Section 5.6.2.2.2: Where traceability of measurements to SI units is not possible
and/or not relevant, does the calibration laboratory follow the same requirements
for traceability to, for example, certified reference materials, and agreed methods
and/or consensus standards?
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All testing equipment whether traceable to measurements of SI units or not is
calibrated with a certified standard and verified using a second standard from
another source or from a different lot number. All certificate of analysis are
retained and are traceable to a metrological institution such as NIST.
Section 5.6.3.1: Does the laboratory have a program and procedure for the
calibration of its reference standards? Are reference standards calibrated by a
body that can provide traceability?
Procedure for the Calibration of Reference Standards
All reference standards are purchased through a company who provides
certificates of analysis. These certificates are retained and can provide
traceability to a metrological institution such as NIST.
Chemical Standards
1. Check the reference standard against a curve generated from another
source or different lot number. The reference standard must meet the
acceptable criterion for that method.
“s” Weights
1. Once a year, send both sets of the “s” weights to calibrated and certified
through a recognized company.
2. Retain all paperwork for the life of the “s” weights plus five (5) years after
they have been sent to surplus.
Thermometers
1. In the microbiology section, replace all thermometers with brand new NIST
certified thermometers every six months.
2. Always staple the certificate to the back of the daily thermometer form and
label the daily thermometer form with the calibration date and due date.
3. Calibrate the electronic thermometer against the new NIST thermometer
located in either the incubator or the water bath. This must be performed
every six months.
4. Adjust the thermometer or determine the correction factor and label the
daily thermometer sheet with the factor.
5. In all other sections of the laboratory, replace all thermometers with a
certified NIST thermometer once a year. Repeat step #2.
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Section 5.6.3.1: Are such reference standards of measurement held by the
laboratory used for calibration only and for no other purpose, unless it can be
shown that their performance as reference standards would not be invalidated?
Are reference standards calibrated before and after any adjustment?
Reference standards are used only for calibrating the instrument or verifying the
calibration. They are not used for any other function in the laboratory.
Adjustments are made only when the reference standards to not meet the
acceptable criterion. After any adjustment, the standards are calibrated and
verified before placing the equipment back on line.
Section 5.6.3.2: Are reference materials, where possible, traceable to SI units of
measurement, or to certified reference materials?
All reference materials are either traceable to SI units or the certified reference
materials.
Section 5.6.3.2: Are internal reference materials checked as far as technically
and economically practicable?
SJCUEL does not use internal reference materials.
Section 5.6.3.3: Are checks needed to maintain confidence in the calibration
status of reference, primary, transfer or working standards and reference
materials carried out according to defined procedures and schedules?
Procedure to check the Calibration Status

See Section 5.6.1 for the calibration schedule.
1. Always analyze a CCV at the frequency required by the method. If the
CCV does not meet the acceptable criterion, re-calibrate the instrument (if
possible) and re-analyze the samples.
Section 5.6.3.4: Does the laboratory have procedures for safe handling,
transport, storage and use of reference standards and materials in order to
prevent contamination or deterioration and in order to protect their integrity?
Procedure for safe handling, transport, storage, and use of Reference
Standards

All reference standards and materials are shipped directly to the one physical
address of the laboratory.
1. Log the items into the receiving book.
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2. Label the container with the CHEM number and write in all the pertinent
information in the log book.
3. File the certificate of analysis in the proper binder.
4. Store the items according to manufacturer’s directions
5. When using the standards, reagents or material, pour into a separate
container and use that for preparation rather than the actual container
itself. This will prevent cross contamination.
Section 5.6.4 Additional Requirements and Clarifications
Section 5.6.4.1 Reference Standards and Reference Materials
The laboratory shall provide satisfactory evidence of correlation of results, for
example, by participation in a suitable program of inter-laboratory comparisons,
proficiency testing, or independent analysis.
Reference Standards where commercially available, this traceability shall
be to a national standard of measurement.
Reference Materials where possible, traceability shall be to national or
international standards of measurement or to national or international
standard reference materials internal reference materials shall be checked
as far as is technically and economically practicable.
SJCUEL performs proficiency testing two (2) times a year for both the WS and
WP programs. These proficiency tests are purchased from a NIST approved
provider. Results are used to demonstrate the analyst’s capability of following a
method.
Section 5.6.4.2: Documentation and Labeling of Standards, Reagents, and
Reference Materials
Documented procedures shall exist for the purchase, receipt and storage of
consumable materials used for the technical operations of the laboratory.
The laboratory shall retain records for all standards, reagents, reference
materials, and media, including the manufacturer/vendor, the
manufacturer’s Certificate of Analysis or purity (if available), the date of
receipt, and recommended storage conditions.
1. When standards, reagents, reference materials, and media are
delivered to the laboratory, log the required information listed above in
the received book.
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2. Record the items in the CHEM book and assign a unique code to each
item.
3. Label the container with the CHEM number or other unique number.
4. Label original containers with an expiration date provided by the
manufacturer. If one is not provided, do not create an expiration date.
5. Store the items according to the manufacturer guidelines and the
MSDS sheets.
6. File the Certificate of Analysis in the proper binder.
For original containers, if an expiration date is provided by the
manufacturer or vendor it shall be recorded on the container. If an
expiration date is not provided by the manufacturer or vendor it is not
required.
Label original containers with an expiration date provided by the
manufacturer. If one is not provided, do not create an expiration date.
Records shall be maintained on standard, reference material, and reagent
preparation. These records shall indicate traceability to purchased stocks
or neat compounds, reference to the method of preparation, date of
preparation, expiration date and preparer's initials.
For all standards, reference materials, and reagent preparation, record
the above information in the proper preparation book for each section of
the laboratory. Record this unique number listed in the preparation
manual on all pertinent bench sheets.
All containers of prepared standards, reference materials, and reagents
shall bear a unique identifier and expiration date.
After preparation of the standards, reference materials, and reagents,
label the container with the unique identifier assigned in the preparation
book and the expiration date.
Procedures shall be in place to ensure prepared reagents meet the
requirements of the method.
If the “r” value is below the 0.995 criterion and you have already re-made
the standards and attempted to re-calibrate, re-make the reagents and recalibrate again.
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The quality of chemicals, reagents, solvents, and gases used in the
laboratory is determined by the sensitivity and specificity of the analytical
techniques being used. If not method defined then all chemicals are at the
minimum either “analytical reagent grade” (AR) or ACS grade. Reagents
of lesser purity than specified by the method will not be used.
All reagents must be labeled with the preparation and expiration dates. If
the reagent has expired, it cannot be used unless verified prior to use.
Reagent

Expiration Date

Validations

Microbiology Media

Use expiration date
located on the
commercially purchased
reagent

Check pH, growth, and
sterility

Nickel Nitrate/ Selenium

Use expiration date
located on the
commercially purchased
reagent

QC does not work

1% H2SO4

Use expiration date
located on the
commercially purchased
reagent

QC does not work

HNO3

Use expiration date
located on the
commercially purchased
reagent

Check color. Do not use
if discolored

Buffer Water (micro)

Use expiration date
located on the
commercially purchased
reagent

Check color. Do not use
if discolored

MFC

Use expiration date
located on the
commercially purchased
reagent

Check color. Do not use
if discolored

Colilert

Use expiration date
located on the
commercially purchased
reagent

Check color. Do not use
if discolored
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Expiration Date

Validations

PCA

Use expiration date
located on the
commercially purchased
reagent

Check color. Do not use
if discolored

TSB

Use expiration date
located on the
commercially purchased
reagent

Check color. Do not use
if discolored

EC/LTB

Use expiration date
located on the
commercially purchased
reagent

Check color. Do not use
if discolored

Na2SO3

Made daily

Check for chlorine

Buffer Water (CBOD)

Made daily

Analyze blanks

Seed

Made daily

Curve

COD Reagent (HgSO4,
Ag SO4,, H2 SO4,
Chromic Acid, demineralized water

Use expiration date
located on the
commercially purchased
reagent

Analyze blanks

Sulfanilamide

One month

Discoloration

Ammonium Chloride
Buffer

One month

pH to 8.5

Sodium Phenolate

Made daily

Discoloration

Molybdate

One month

Discoloration

Ascorbic Acid

One week

Discoloration

Hypochlorite

Made daily

Curve

Sodium Nitroprusside

One month

Discoloration

Salicylate Nitroprusside

One month

Discoloration

NH3 Buffer Solution

One month

Curve

TKN Buffer Solution

One month

Curve
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Expiration Date

One month

Validations

Curve

Standards, reference materials, and reagents shall not be used after their
expiration dates unless their reliability is verified by the laboratory.
It is okay to use standards, reference materials and reagents that have
expired if and only if the CCV analyzed is within the acceptable criterion.
This must be documented in detail on the bench sheet.
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Section 5.7: Collection of Samples
(ISO/IEC 17025:2005(E), Clause 5.7)
Section 5.7.1: Does the laboratory have a sampling plan and Procedures for
sampling when it carries out sampling of substances, materials or products for
subsequent testing and or calibration?
SJCUEL follows FDEP field SOP’s and the SOP’s generated in-house. A field
book binder contains maps and directions for all locations to be sampled.
Section 5.7.1: Is the sampling plan available at the location where sampling is
undertaken?
The sampling plan is located at the laboratory on 860 West 16th Street, St.
Augustine Beach. This is the base where the equipment is maintained and
calibrated, where the bottle kits are assembled, and where the analysis is
performed.
Section 5.7.1: Are sampling plan, whenever reasonable, based on appropriate
statistical methods?
The sampling plan is based on the FDEP permits. Field blanks, equipment
blanks and duplicate samples are collected, so therefore statistical data is
available upon request.
Section 5.7.1: Does the sampling process address the factors to be controlled to
ensure the validity of the test and calibration results?
All equipment is calibrated before use, all tubing is dedicated tubing, all field
equipment is cleaned according to the method, and all quality control samples
are collected and analyzed.
Section 5.7.2: Where the customer deviations, additions or exclusions from the
documented sampling procedure, are these recorded in detail with the
appropriate sampling data? Are these included in all documents containing test
and/or calibration results? Are these communicated to the appropriate
personnel?
Any deviation from the sampling procedure is documented in great detail and
attached to the laboratory report. All communication is e-mailed to the
appropriate personnel.
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Section 5.7.3: Does the laboratory have procedures for recording relevant data
and operations relating to sampling that forms part of the testing or calibration
done?
The sampling procedure includes the requirements of recording all pertinent data
on the field sheets including data relating to the operations that form part of the
calibrations.
Section 5.7.3: Do these records include;
The sampling Procedure used
The identification of the sampler
Environmental conditions (if relevant)
Diagrams or other equivalent means to identify the sampling locations
necessary
If appropriate, the statistics the sampling procedures are based upon
All field records include the above list and are attached to the laboratory report.
Section 5.7.4: Additional Requirements;
Documentation should include the date and time of sampling
Any deviations from sampling procedures shall be documented
The chain of custody includes the date and time of sampling. The documents are
recorded on the field sheets that are part of the laboratory report.
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Section 5.8: Handling of Test and
Calibration
Items
(ISO/IEC
17025:2005(E), Clause 5.8)
Section 5.8.1: The laboratory shall have procedures for the transportation, receipt,
handling, protection, storage, retention and/or disposal of test and/or calibration
items, including all provisions necessary to protect the integrity of the test or
calibration item, and to protect the interests of the laboratory and the customer.
See Section 4.2.8.4 k
Section 5.8.2: The laboratory shall have a system for identifying test and/or
calibration items. The identification shall be retained throughout the life of the
item in the laboratory. The system shall be designed and operated so as to
ensure that items cannot be confused physically or when referred to in records or
other documents. The system shall, if appropriate, accommodate a sub-division
of groups of items and the transfer of items within and from the laboratory.
See Section 4.2.8.4 k
Section 5.8.3: Upon receipt of the test or calibration item, abnormalities or
departures from normal or specified conditions, as described in the test or
calibration method, shall be recorded. When there is doubt as to the suitability of
an item for test or calibration, or when an item does not conform to the
description provided, or the test or calibration required is not specified in
sufficient detail, the laboratory shall consult the customer for further instructions
before proceeding and shall record the discussion.
See Section 4.2.8.4 k
Section 5.8.4: The laboratory shall have procedures and appropriate facilities for
avoiding deterioration, loss or damage to the test or calibration item during
storage, handling and preparation. Handling instructions provided with the item
shall be followed. When items have to be stored or conditioned under specified
environmental conditions, these conditions shall be maintained, monitored and
recorded. Where a test or calibration item or a portion of an item is to be held
secure, the laboratory shall have arrangements for storage and security that
protect the condition and integrity of the secured items or portions concerned.
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NOTE 1 Where test items are to be returned into service after testing, special
care is required to ensure that they are not damaged or injured during the
handling, testing or storing/waiting processes.
NOTE 2 A sampling procedure and information on storage and transport of
samples, including information on sampling factors influencing the test or
calibration result, should be provided to those responsible for taking and
transporting the samples.
NOTE 3 Reasons for keeping a test or calibration item secure can be for reasons
of record, safety or value, or to enable complementary tests and/or calibrations to
be performed later.
See Section 4.2.8.4 k
Section 5.8.5: Documentation
The following are essential to ensure the validity if the laboratory’s data.
The laboratory shall have a documented system for uniquely identifying
the samples to be tested, to ensure that there can be no confusion
regarding the identity of such samples at any time. This system shall
include identification for all samples, sub-samples, preservations, sample
containers, tests, and subsequent extracts and/or digestates.
This laboratory ID code shall maintain an unequivocal link with the unique
field ID code assigned to each sample.
The laboratory ID code shall be placed as a durable mark on the sample
container.
The laboratory ID code shall be entered into the laboratory records and
shall be the link that associates the sample with related laboratory
activities such as sample preparation.
In cases where the sample collector and analyst are the same individual,
or the laboratory pre-assigns numbers to sample containers, the
laboratory ID code may be the same as the field code.
SJCUEL uses the last two (2) digits of the current year for the prefix of the unique
laboratory ID code that is an unequivocal link to the field ID code. The first
number of the New Year starts with the two digit prefix and then 00001.Each new
sample increases by one thru December 31st. The laboratory ID code is written in
durable ink on the sample container and all associated laboratory records to link
the sample with the laboratory activities. The LIMS attaches a code to each
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number that represents a particular type of preservation, container type, sub
sample and digestate or extract.
Section 5.8.6: Additional Requirements – Sample Acceptance Policy
The laboratory shall have a written sample acceptance policy that includes the
following:
Proper, full, and complete documentation, which shall include sample
identification, the location, date and time of collection, collector’s name,
preservation type, sample type and any special remarks concerning the
sample
Proper sample labeling to include unique identification and a labeling
system for the samples with requirements concerning the durability of the
labels (water resistant) and the use of indelible ink
Use of appropriate sample containers
Adherence to specified holding times
Sufficient sample volume to perform the necessary tests
Procedures to be used when samples show signs of damage,
contamination or inadequate preservation
Quantification of any data that do not meet the above requirements
The SJCUEL Sample Acceptance Policy meets the above criteria and is located
at the log in/ sample receipt section of the laboratory.
Section 5.8.7: Additional Requirements – Sample Receipt Protocols
Section 5.8.7.1: The laboratory shall implement procedures for verifying and
documenting preservation.
See Section 4.2.8.4 k
Section 5.8.7.2: If the sample does not meet the sample receipt acceptance
criteria listed in the TNI standard, the laboratory shall either;
Retain correspondence and/or records of conversations concerning the
final disposition of rejected samples
Fully document any decision to proceed with the analysis of samples not
meeting acceptance criteria
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The condition of these samples shall be noted on the chain of custody or
transmittal form and laboratory receipt documents
The analysis data shall be appropriately qualified on the final report
See Section 4.2.8.4 k
Section 5.8.7.3: The laboratory shall utilize a permanent chronological record
such as a logbook or electronic database to document receipt of all sample
containers.
This sample receipt log shall record the following;
Client/project name
Date and time of laboratory receipt
Unique laboratory ID code
Signature or initials of the person making the entries
During the login process, the following information shall be unequivocally
linked to the log record or included as a part of the log. If such information
is recorded/ documented elsewhere, the records shall be part of the
laboratory’s permanent records, easily retrievable upon request and
readily available to individuals who will process the sample.
Note: The placement of the laboratory ID number on the sample
container is not considered a permanent record
The field ID code, which identifies each sample, shall be linked to
the laboratory ID code in the sample receipt log
The date and time of sample collection shall be linked to the
sample and to the date and time of receipt in the laboratory
The requested analysis (including applicable approved method
numbers) shall be linked to the laboratory ID code
Any comments resulting from inspection for sample rejection shall
be linked to the laboratory ID code
See Section 4.2.8.4 k
Section 5.8.7.4: All documentation, such as memos, chain of custody, or
transmittal forms that are transmitted to the laboratory by the sample
transmitter, shall be retained.

Page 163 of 208

SJCUEL QAP Binder #1 TNI Volume 1, Module 2
Revision #1 In Service: 07/06/2011
Out of Service: _______________

DCN: QA-D008

All documentation submitted by the transporter becomes part of the
laboratory report and is retained for five (5) years.
Section 5.8.7.5: A complete chain of custody record form, if utilized, shall be
maintained.
All samples requiring analysis by SJCUEL must submit a chain of custody
that becomes a part of the laboratory report and is retained for five (5) years.
Section 5.8.8: Additional Requirements – Legal Chain of Custody Protocols
Legal chain of custody procedures are used for evidentiary or legal purposes. If a
client specifies that a sample is to be used for evidentiary purposes, then a
laboratory shall have a written SOP for how that laboratory will carry out legal
chain of custody.
SJCUEL only handles samples from Publically Owned facilities therefore, all
results shall be furnished on request and all samples shall be handled as if they
will be used for evidentiary purposes. Employees shall follow the Legal Chain of
Custody Protocols whenever samples and data are collected, transferred, stored,
analyzed or destroyed.
Legal Chain of Custody Protocol

Samples and data are considered to be in your custody when:
1. they are in your physical possession;
2. they are in your view, after being in your physical possession;

3. they are in your physical possession and then locked up so that tampering
cannot occur;
4. they are kept in a secured area, with access restricted to authorized
personnel only
Chain-of-Custody Guidelines

General Guidelines:
1. Keep the number of people involved in collecting and handling samples
and data to a minimum.
2. Only allow people associated with the project to handle samples and data.
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3. Always document the transfer of samples and data from one person to
another on chain-of-custody forms.
4. Always accompany samples and data with their chain-of-custody forms.
5. Give samples and data positive identification at all times that is legible and
written with permanent ink.
Field Sampling Preparations
1. During Sampling Preparations, the reagents and materials that will be
used during sampling are prepared. Materials and reagents may be used
to calibrate sampling equipment or may become part of the sample itself.
In a legal proceeding, both the methods of preparation and the
competence of the preparer may be questioned. So, it’s important to keep
records, including the preparation date, name of the preparer, and location
of the reagents and materials from preparation through use.
2. The employee preparing the bottle kit starts the chain-of custody (COC)
process by completing the chain of custody with the sample location,
sample containers, analysis requested, preservation, and matrix. Date and
time collected is entered at the time that the samples are collected.
Sampling Operations
1. During Sampling Operations, samples are collected for analysis.
2. The field sampler collects the desired sample using the proper sampling
techniques and methods. The collected sample is placed in a non-reactive
container and sealed, usually with tape, to prevent accidental opening and
spillage. A legal custody seal is then applied over the top of the lid and
down the side of the container to detect unauthorized opening of the
sample. Each sample container must be labeled with its own unique and
permanent identification number to prevent container mix-up. Samples
should be in the possession of the field sampler at all times.
Receipt, Storage, and Transfer
1. The laboratory personnel are responsible for maintaining the chain-ofcustody procedures as samples are received and handled at the lab.
Samples should be in the possession of the laboratory personnel, or in
limited-access, locked storage as they await analysis.
2. When samples are received, the laboratory personnel verify the number of
samples, their identification, and their integrity to make sure they have not
been tampered with. Next, s/he signs the Chain of Custody and completes
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the Laboratory Receipt Form. Any discrepancies in the condition of the
samples are noted on this Form.
3. The laboratory personnel then utilize the LIMS to enter pertinent
information and then record the unique identification number to each
sample and on the Laboratory Sample Receipt Form. All transfers of
sample custody within the lab and all procedures performed on the
samples are documented on the Sample Control Record.
4. All samples are stored in the limited access storage area.
Sample Analysis
1. This step involves the chemical analysis of samples according to the
appropriate method. Samples should be analyzed in a timely manner to
ensure the integrity of the results. The analyst is responsible for
maintaining the chain-of-custody procedures during this step. During
analysis, samples and intermediary solutions must be in continuous view
of the analyst, or in limited-access locked storage.
2. The analysts record results and all calculations on analytical bench sheets
that act as a chain of custody (some are computer generated) and store
the data in binders. Data is peer reviewed and then entered into the LIMS
on worksheets. These worksheets are reviewed for accurate data entry
and then approved before reports are generated.
Sample-Data Recordkeeping
1. The quality assurance officer and senior chemist are responsible for
maintaining the chain-of-custody procedures during Sample-Data
Recordkeeping (Archiving). This step involves documenting the entire
sampling and analysis procedures and placing all related forms, notes,
calculations, test reports, and chain-of-custody records leading up to this
step in limited-access locked storage.
2. After all analysis has been completed for each sample, samples that are
not being discarded are safely stored in the Sample Disposal Area. All of
these items remain in storage for one (1) month, or until they are no longer
useful. After the one (1) month period, samples are disposed safely down
the sink that discharges to the wastewater treatment plant. These samples
are marked disposed of in the LIMS system. All samples are tracked from
cradle to grave.
Section 5.8.9: Additional Requirements – Sample Storage and Disposal
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Samples shall be stored according to the conditions specified by
preservation protocols.
Samples that require thermal preservation shall be stored under
refrigeration that is +/- 2°C of the specified preservation temperature
unless regulatory or method specific criteria exist. For samples with a
specified storage temperature for 4°C, storage at a temperature above
the freezing point of water to 6°C shall be acceptable.
Samples shall be stored away from all standards, reagents, and food.
Samples shall be stored in such a manner to prevent cross
contamination.
Sample fractions, extracts, leachates and other sample preparation
products shall be stored according to Section 5.8.9 (1) above or according
to specifications in the method.
The laboratory shall have SOP’s for the disposal of samples, digestates,
leachates, and extracts or other sample preparation products.
Sample Storage

SJCUEL stores all samples according to the preservation type. Sample location
is noted in the LIMS and on the Sample Receipt Form. At no time are samples
stored with standards, reagents, or food.
Sample Disposal

All samples, digestates, leachates and most sample preparation products are
disposed directly down the laboratory sinks. These sinks discharge directly to the
Anastasia Island Wastewater Treatment Plant five hundred (500) feet away.
Microbiological waste is disposed in a biohazard container that is picked up by a
private company for proper disposal. All cadmium, and COD vials are stored in a
separate container and are shipped to HACH for proper disposal.
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Section 5.9: Assuring the Quality of
Test and Calibration Results
(ISO/IEC 17025:2005(E), Clause 5.9)
Section 5.9.1: Does the laboratory have quality control procedures for monitoring
the validity of tests and calibrations undertaken?
The quality control procedures specified in the standard operating procedures
are used for monitoring the validity of environmental tests undertaken. The
quality control samples must meet the requirements in the table listed below for
the data to be acceptable. All quality control data is reviewed during the peer
review process.
When there is no method or regulatory criteria for that parameter, such as, mixed
liquor suspended solids, always analyze a blank per batch, and a duplicate every
10 samples per matrix type. For LOD data, please reference the LOD/ LDR
binder. All LOD’s are verified or changed on an annual basis.
Method

Analyte

Precision
%RPD

Accuracy

Reference

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, August 1983.

1. EPA
310.2

Alkalinity

2. EPA
350.1
(DER SOP
10/3/83)

Un-ionized
Ammonia
Nitrogen

< 10%

90-110%

3. EPA
325.2

Chloride

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, 1982.

4. EPA
330.5

Total Chlorine
Residual

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, 1978.

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 2 August 1993.

6. SM
2120B

Color

< 10%

90-110%

Standard Methods for the
Examination of
Water and Wastewater, 20th Edition,
1998

7. EPA
120.1

Specific
Conductivity

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, 1982.
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Method

Analyte

8. EPA
410.4

Chemical
Oxygen
Demand

9. SM
5210 B

Biological
Oxygen
Demand

10. SM
5210 B

Carbonaceous
Biological
Oxygen
Demand

SM 2340B

Total
Hardness
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Precision
%RPD

Accuracy

Reference

< 10%

+/- the
calculated
standard
deviation

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 2 August 1993.

< 10%

+/- the
calculated
standard
deviation

Standard Methods for the
Examination of
Water and Wastewater, 20th Edition,
1998

< 10%

+/- the
calculated
standard
deviation

Standard Methods for the
Examination of
Water and Wastewater, 20th Edition,
1998

90-110%

Standard Methods for the
Examination of
Water and Wastewater, 20th Edition,
1998

< 10%

Ammonia
Nitrogen

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 2 August 1993.

EPA 351.2

Total Kjeldahl
Nitrogen

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 2 August 1993.

EPA 353.2

Nitrate, Nitrite,
and Nitrate
+Nitrite
Nitrogen

< 10%

90-110%

EPA 353.2

Nitrite (NO2)

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 2 August 1993.

SM 4500N

Organic
Nitrogen

< 10%

90-110%

Standard Methods for the
Examination of
Water and Wastewater, 20th Edition,
1998

EPA 150.1

pH

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, 1982.

EPA 365.1

Ortho
Phosphate

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 2 August 1993.

EPA 350.1
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Analyte
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Precision
%RPD

Accuracy

Reference

EPA 365.1

Total
Phosphorous

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 2 August 1993.

EPA 365.1

Total
Phosphorus

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 2 August 1993.

EPA 160.2

Non-filterable
Residue
(TSS)

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, 1971.

EPA 160.2

Non-filterable
Residue
(MLSS)

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, 1971.

EPA 160.1

Filterable
Residue
(TDS)

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, 1971.

EPA 160.4

Volatile
Residue
(MLVSS)

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, 1971.

EPA 160.3

Total Residue
(TS)

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, 1971.
Standard Methods for the
Examination of
Water and Wastewater, 20th Edition,
1998

SM 4500SO4-E

Sulfate

< 10%

90-110%

ASTM
D516-90

Sulfate

< 10%

90-110%

EPA 170.1

Temperature

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, 1971.

EPA 180.1

Turbidity

< 10%

90-110%

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 2 August 1993.

EPA
200.7

Aluminum

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.
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Precision
%RPD

Accuracy

Reference

EPA 200.7

Antimony

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.9

Antimony

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 2.2 January 1994.

EPA 200.7

Arsenic

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Barium

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Beryllium

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.9

Beryllium

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 2.2 January 1994.

EPA 200.7

Cadmium

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Calcium

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Chromium

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Cobalt

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Copper

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Iron

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Lead

< 10%
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Analyte
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Precision
%RPD

Accuracy

Reference

EPA 200.9

Lead

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 2.2 January 1994.

EPA 200.7

Magnesium

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Manganese

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Molybdenum

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Nickel

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Potassium

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Selenium

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.9

Selenium

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 2.2 January 1994.

EPA 200.7

Silver

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Sodium

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA
200.7

Thallium

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.9

Thallium

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 2.2 January 1994.

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

EPA 200.7

Vanadium

< 10%
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EPA 200.7

SM 9221
D

*

Analyte

Zinc

Total Coliform
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Precision
%RPD

Accuracy

Reference

< 10%

*

Methods for the Chemical Analysis
of Water and Wastes, EPA-600/479/020, Revision 5 January 2001.

90-110%

Standard Methods for the
Examination of
Water and Wastewater, 20th Edition,
1998

< 10%

SM 9222
B

Fecal Coliform

< 10%

90-110%

Standard Methods for the
Examination of
Water and Wastewater, 20th Edition,
1998

SM 9215
B

Heterotrophic
Plate Count

< 10%

90-110%

Standard Methods for the
Examination of Water and
Wastewater, 20th Edition, 1998

For metals, the first standard must be between 95-105%. The other standards
must be between 90-110%. The percent accuracy for spikes is 70-130%. The
percent accuracy for the LCS is 85-115%.
Section 5.9.1: Is the resulting data recorded in such a way that trends are
detectable, and where practicable, statistical techniques applied to the reviewing
of the results? Is this monitoring planned and reviewed?
All data is entered into the LIMS that has the ability to track trends and calculate
statistical data, for example, standard deviation. Trends are monitored and
reviewed upon request.
Section 5.9.1a: Does the monitoring include, (but is not limited to) regular
use of certified reference materials and/or internal quality control using
secondary reference materials?
All batches of samples analyzed include secondary and primary certified
reference materials for the monitoring of quality control. For analyses where
there are no certified references available, blanks and duplicates are
analyzed.
Section 5.9.1b: Does the monitoring include, (but is not limited to)
participation in inter-laboratory comparison or proficiency testing programs?
The chemists at SJCUEL participate in water study and water pollution
proficiency testing programs every six (6) months as well as programs for
initial demonstration of capability training.
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Section 5.9.1c: Does the monitoring include, (but is not limited to) replicate
tests or calibrations using the same or different methods?
Replicate samples are analyzed in every batch of samples at a frequency
listed in the method. The replicates must achieve a percent RPD less than
10% for the data to be acceptable. For analysis that the samples cannot be
re-analyzed, the data is qualified, a NCAR is generated, and the problem
fixed. All replicates are monitored during the peer review and the worksheet
approval processes.
Section 5.9.1d: Does the monitoring include, (but is not limited to) retesting
or recalibration of retained items?
See Section 5.6.1.
Section 5.9.1e: Does the monitoring include, (but is not limited to) correlation
of results for different characteristics of an item?
The analysts monitor the correlation factor (R2) for every batch of samples
analyzed. The value must be greater than 0.995. This value indicates the
linearity of the curve. In statistics, multiple correlations are a linear
relationship among more than two variables. It is measured by the coefficient
of multiple determinations, denoted as R2, which is a measure of the fit of a
linear regression. A regression's R2 falls somewhere between zero and one
(assuming a constant term has been included in the regression); a higher
value indicates a stronger relationship among the variables, with a value of
one indicating that all data points fall exactly on a line in multidimensional
space and a value of zero indicating no relationship at all between the
independent variables collectively and the dependent variable.
The analysts also monitor the points and eliminate any values that are outside
of the other values (outliers). The correlation coefficient, as a summary
statistic, cannot replace visual examination of the data.
Section 5.9.2: Is quality control data analyzed and, where it is found outside predefined criteria, planned action taken to correct the problem and to prevent
incorrect results from being reported?
The data acquired from QC determinations are used to estimate the quality of
analytical data, to determine the need for corrective action in response to
deficiencies, and to interpret results after corrective action procedures are
implemented. Each method SOP includes a QC section, which addresses the
minimum QC requirements for the procedure.
The quality control protocols specified in each analytical method and method
SOP’s are followed, as well as the essential standards outlined in the TNI
Standard or other mandated methods or regulations (whichever are more
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stringent). When it is not apparent which is more stringent the QC in the
mandated method or regulations is to be followed.
All quality control measures are assessed and evaluated on an on-going basis,
and quality control acceptance criteria is used to determine the usability of the
data. All data is checked by the analyst, a peer, and the quality assurance officer
before being reported to prevent incorrect results from being reported.
Section 5.9.3: Essential Quality Control Procedures
These general quality control principles shall apply, where applicable, to all
testing laboratories. The manners in which they are implemented are dependent
on the types of tests performed by the laboratory (i.e. asbestos, chemical,
microbiological, radiological, toxicity) and are further described in Technical
Modules. The standards for any given test type shall assure that the applicable
principles are addressed:
All laboratories shall have a detailed written protocols in place to monitor
the following quality controls;
Positive and negative controls (see technical modules), chemical or
microbiological as applicable to the test type, to monitor tests such as
blanks, matrix spikes, reference toxicants;
Negative Controls (chemistry)
Method Blanks

The method blank is used to assess the preparation batch for possible
contamination during the preparation and processing steps. The method
blank is processed along with and under the same conditions as the
associated samples to include all steps of the analytical procedure. The
method blank shall consist of a matrix that is similar to the associated
samples and is known to be free of the analytes of interest. Perform method
blanks at a frequency of one (1) per batch per matrix type. The batch shall be
defined as environmental samples that are analyzed together with the same
method and personnel, using the same lots of reagents, not to exceed the
analysis of 20 environmental samples.
Blanks and negative controls are used in microbiological analysis on a regular
basis. They consist of blanks, sterility checks and known negative cultures.
The detailed description is contained in the corresponding SOP.
Blanks are prepared and analyzed in the following situations, or whenever
there is a need to obtain further information:
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A blank is carried through all the digestion procedures for analysis
of metals by AA or ICP for every batch of samples and type of
matrix for each instrument used
System/Reagent blanks are analyzed at the beginning of the day
prior to calibration, after a high level standard, after changing matrix
and after samples that are known or suspected to be very
concentrated
Reagent blanks are analyzed for all wet chemistry determinations
involving titrations or colorimetry and their value are subtracted
from the reading of the samples, if appropriate.
Additional field and trip blanks are prepared and analyzed where
required or whenever requested by the client
Calibration Blank

Calibration blanks are prepared and analyzed along with calibration
standards. They are prepared using the same reagents that are
used to prepare the standards.
Initial Calibration Blank (ICB) and Continuing Calibration Blank (CCB)

The ICB and CCB are unprocessed aliquots of D.I. water and
reagents used to monitor the contamination of the analytical system
of the instrument. System contamination may lead to the reporting
of elevated analyte concentrations or false positive data. These
blanks may also be inserted throughout the analytical sequence to
minimize the effect of carryover from samples with high analyte
content. The instrument blank does not undergo the entire
analytical process and generally consists of an aliquot of the same
reagents(s) used for sample dilution. If the CCB is outside criteria
terminate the analysis, correct the problem, recalibrate the
instrument, verify calibration, and reanalyzed all analytical samples
since the last compliant CCB.
Analyze the initial calibration blank directly after the curve and the
continuing calibration blank every 10 samples.
Positive Controls (chemistry)

Duplicates (Replicates)
Matrix duplicates are defined as replicate aliquots of the same sample
taken through the entire analytical procedure. The results from this
analysis indicate the precision of the results for the specific sample
using the selected method. The matrix duplicate provides a usable
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measure of precision only when target analytes are found in the
sample chosen for duplication and it is performed on replicate aliquots
of actual samples, usually of unknown composition.
Analyze a duplicate every 10 samples per matrix type. The results from matrix
duplicates are primarily designed to assess the precision of analytical results
in a given matrix and are expressed as relative percent difference (RPD). The
acceptance criterion for SJCUEL is < 10 % RPD.
Laboratory Control Sample (LCS)

Laboratory Control Samples are also known as laboratory fortified
blanks (LFBs) or Blank Spikes and are defined as a quality system
matrix, free from the analytes of interest, spiked with verified known
amounts of analytes from a source independent of the calibration
standards or a material containing known and verified amounts of
analytes. The LCS is used to evaluate the performance of the total
analytical system, including all preparation and analysis steps. Results
of the LCS are compared to established criteria and, if found to be
outside of these criteria, indicates that the analytical system is “out of
control”. Any affected samples associated with an out of control LCS
shall be reprocessed for re-analysis or the results reported with the
appropriate data qualifying codes. Alternatively the LCS may consist of
a media containing known and verified concentrations of analytes or as
Certified Reference Material (CRM) separate from the standard used
to calibrate the instrument. All analyte concentrations shall be within
the calibration range of the methods. The LCS is analyzed at least one
per batch of samples per matrix type unless it is used as the initial
calibration verification (ICV) or the continuing calibration verification
(CCV). In this case, the LCS is analyzed directly after the calibration
and every 10 samples per matrix type.
The results of the individual batch LCS are calculated in percent
recovery. The individual LCS is compared to the acceptance criteria as
published in the mandated test method or within the 90-110%
accuracy. Where there are no established criteria, internal criteria are
generated based on recoveries of past LCSs. To determine these
criteria, at least 20 data points are used and the upper and lower
acceptance limits are calculated as the “Mean + 3 SD” and “Mean – 3
SD” respectively, where SD is the standard deviation. A LCS that is
determined to be within the criteria effectively establishes that the
analytical system is in control and validates system performance for
the samples in the associated batch. Samples analyzed along with a
LCS determined to be “out of control” should be considered suspect
and the samples reprocessed and re-analyzed or the data reported
with appropriate data qualifying codes.
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Matrix Spikes and Matrix Spike Duplicates

The procedure to determine the effect of the sample matrix on method
performance is by analyzing with each preparation batch matrix spikes,
matrix spikes duplicates and sample duplicates, which are designed as
data quality indicators for a specific sample using the designated test
method. These controls alone are not used to judge laboratory
performance.
Matrix specific QC samples indicate the effect of the sample matrix on
the precision and accuracy of the results generated using the selected
method. The information from these controls is sample/matrix specific
and would not normally be used to determine the validity of the entire
batch.
The selected sample(s) for spiking are to be rotated among client
samples, as much as possible, so that various matrix problems may be
noted and/or addressed. The spiked samples are then analyzed as the
other samples in the batch and the recoveries calculated and
compared with acceptance limits. Analyze a spike and a spike
duplicate every 10 samples per matrix type.
The components to be spiked are the ones specified by the mandated
test method or laboratory SOP. Matrix spikes are not performed for
analytes for which spiking solutions are not available such as, solids
determinations (total suspended, total dissolved, total volatile), pH,
color, odor, temperature, dissolved oxygen, BOD, COD or turbidity.
Interference Check Sample

The interference check sample (ICS), used in inductively coupled
plasma (ICP) analyses only, contains both interfering and analyte
elements of known concentrations. The ICS is used to verify
background and inter-element correction factors. ICSA and ICSB must
be within 80-120% recovery for the analytes included. When the
interference check sample results are outside of the acceptance limits
stated in the method, corrective action must be performed. After the
problems have been resolved, reanalyze the ICS with all the affected
samples.
Negative Controls (microbiology)

A minimum of one non-inoculated control will be prepared and analyzed
unless the same equipment set is used to prepare multiple samples. In
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this case, analyze a control in the beginning and at the end, with additional
controls analyzed every ten samples.
Analyze a known negative culture with every batch of samples.
Sterility Checks and Blanks
The laboratory shall demonstrate that improper handling or preparation,
inadequate sterilization, or environmental exposure has not contaminated the
filtration equipment and filters, sample containers, media and reagents.
Analyze one sterility blank for each lot of pre-prepared, ready to use
medium (including chromofluorogenic reagent) and for each batch of
medium prepared in the laboratory. Perform this prior to first use of the
medium.
For each filtration series in the filtration technique, the laboratory shall
prepare at least one beginning and end sterility check. When an
interruption of 30 minutes occurs, the filtration funnels shall be resterilized.
For pour plate technique, prepare sterility blanks by pouring, at a
minimum, one un-inoculated plate for each lot of pre-prepared, ready
to use media and for each batch of medium prepared in the laboratory.
Perform sterility checks on sample containers on at least one container
for each lot of purchased, pre-sterilized containers. For containers
prepared and sterilized in the laboratory, perform a sterility check on
one container per sterilized batch with non-selective growth media.
Perform a sterility blank on each batch of dilution water prepared in the
laboratory and on each batch of pre-prepared, ready to use dilution
water with non-selective growth media.
Check at least one filter from each new lot on membrane filters for
sterility with non-selective growth media.
Positive Controls (microbiology)

Positive controls are analyzed to show that the medium used can support the
growth of the test organism, and that the medium produces the expected reaction
to the test organism.
Test each pre-prepared, ready to use lot of selective medium (including
chromofluorogenic reagent) and each batch of medium prepared in the
laboratory with at least one pure culture of a known positive reaction.
Perform this prior to the use of the medium.
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Tests to define the variability and/or repeatability of the laboratory results
such as replicates;
The core of the SJCUEL QA program is to ensure the accuracy, precision, and
comparability of all laboratory generated analytical results. The laboratory has
established data acceptance quality assurance objectives for accuracy and
precision based on historical laboratory capabilities or from method defined
criteria.
Precision

Precision is the degree to which a set of measurements of the same
parameter, obtained under similar conditions, conform to themselves. It can
measure the variability, or random error, during sampling, sample handling,
and laboratory analysis and is usually calculated as percentage difference or
as standard deviation (s or SD), in either absolute or relative terms. The
SJCUEL conducts assessments of analytical precision by measuring various
types of QC samples during analysis that can be dependent or independent
of matrix effects. Data is accepted if precision values fall within lab or method
defined limits. Error introduced as the result of field collection activities should
be evaluated at the project level using field duplicates.
A duplicate must be analyzed every ten samples per matrix type unless the
method specifies otherwise. The precision must be determined by calculating
the relative percent deviation (RPD) of the replicates (duplicates). The
laboratory replicates must have a RPD of ten percent or less unless the
precision target goals are listed in the specific method.
Formula:

%RPD = ((A-B)/ (A+B) 2) * 100
Where;
A = concentration of the first replicate
B = concentration of the second replicate

If the RPD is greater than ten percent, the sample used as a replicate needs
to be reanalyzed. If the sample cannot be reanalyzed, the data for the ten
samples between the set of replicates must be qualified with a “J”. The
qualifier must be reported on the laboratory result form along with an
explanation in the comments section. Report the highest concentration of the
two values.

Precision and Bias
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There are two measurements that serve to express precision in the evaluation
of a standard test method. They are commonly referred to as "repeatability"
and "reproducibility" and provide the boundaries between which precision
exists. Repeatability is defined as independent test results gathered at a
single laboratory known as intra-laboratory study. Reproducibility is defined
as single test results gathered at multiple laboratories known as interlaboratory study.
Bias, on the other hand, is defined as a systematic error that contributes to
the difference between the mean of a large number of test results and an
accepted reference value. When included in a standard test method, this
statement describes the bias and the methods utilized to provide corrected
test results.
The precision and bias for repeatability is evaluated for every method and
analyte of concern for all quality system matrices during the IDC process. The
results of the four replicates are entered into the Aspen LIMS database. The
database calculates the mean recovery and the standard deviations of the
population sample (n-1) in the same units for each parameter of interest. The
records for the IDC’s are in each analyst’s training book.
The precision and bias for reproducibility is evaluated for every method and
analyte of concern for all quality system matrices during the CDC process.
Twice a year the analysts determine the concentrations of a blind PT sample.
Our results and the true values form the PT sample are entered in the Aspen
LIMS system and the mean recoveries and standard deviations are
determined. The records for the CDC’s are contained in the LDR, LOD, and
CDC book for each year.
The results obtained are compared to the acceptable criteria established by
the laboratory which is 90-110% accuracy and <10% RPD.
The precision and bias measurements evaluate the test method over the
entire analytical range by the analyses of a standard at the LOQ, a mid range
standard as an ICV or CVC, and the analyses of the standards to determine
the LDR.
Measures to assure the accuracy of the method including calibration
and/or continuing calibrations, use of certified reference materials,
proficiency test samples, or other measures;
Accuracy

Accuracy is defined as the degree of agreement between an observed
measured value and an accepted true or expected reference value. It
includes a combination of random error (precision) and systematic error (bias)
components from both sampling and analytical operations. Accuracy is
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calculated as a percent recovery and is evaluated by the laboratory through
the measurement of various QC samples during sample analysis. For
SJCUEL, data acceptance recoveries must fall within historically determined
(CBOD) or must be between 90-110% unless specified in the method defined
range limits.
An initial calibration standard (ICS) must be analyzed directly after the curve
to determine the amount of uncertainty caused by the instrument (intrinsic
measurement). A continuing calibration verification standard must be
analyzed every ten samples, and at the end of each batch. Spikes, if
applicable, must be analyzed every ten samples as well. If the quality control
samples do not meet the criteria, trouble shoot the problem and re-calibrate
the instrument.
Formula: % Accuracy =
Sample concentration/reported true value * 100
Formula: % Accuracy for spiked samples =
Spike concentration-1/2 of result/1/2 of known value*100
Measures to evaluate method capability, such as limit of detection and
limit of quantification or range of applicability such as linearity;
Limit of Detection (LOD)

The LOD is defined as the minimum concentration of an analyte that can be
measured and reported with 99% confidence that the analyte concentration is
greater than zero.
For analytes for which spiking is a viable option, detection limits are determined
by a Limit of Detection (LOD) study for each common matrix (just water for
SJCUEL) by the procedure described in 40CFR Part 136, Appendix B. This
procedure consists of spiking seven or more aliquots of the matrix with each
compound of interest, at a concentration between 3 and 5 times the estimated
LOD. These spiked samples are subject to the entire analytical process and
analyzed. The LOD is calculated as follows:
LOD = S x t
Where
S = Standard deviation of the seven replicates.
t = Student’s “t” value for 99% confidence for the corresponding number of
degrees of freedom. For 7 replicates this number is 3.14.
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A LOD study is not required for any components that cannot be spiked. For these
components, do not report a value below the LOQ.
A LOD is determined for each target analyte for concern in the quality system
matrix.
Verify your LOD by qualitative identification of the analyte in a quality control
sample in each quality system matrix containing the analyte at the LOQ
concentration annually.
For components in which spiking solutions or quality control samples are not
available, the laboratory sets detection and quantitation limits at the limitation
of the device, reported to three significant digits and adjusted for sample prep
parameters.
The detection limit shall be initially determined for the compounds of interest
in each test method in a matrix in which, there are neither target analytes nor
interferences at a concentration that would influence the results of the
detection limit.
Detection limits must be determined each time there is a change in the test
method that affects the performance of the test, or when a change in
instrumentation affects the sensitivity of the analysis.
All sampling process steps of the analytical method shall be included in the
determination of the detection limit.
Document all steps used to determine the LOD including the matrix type.
Retain all supporting data.
Follow the method listed in Standard Methods 20th Edition, SM 1020 Section
3.0.
Procedure for the Determination of Initial LOD

The limit of detection study is initially determined for the compounds of interest in
each method and in each matrix (water for SJCUEL).
The limit of detection study is initially determined for the compounds of interest in
each test method in a matrix in which there are neither target analytes nor
interferences at a concentration that would impact the results (D.I. water).
Detection limits are repeated each time there is a change in the test method that
affects how the test is performed, or when a change in instrumentation occurs
that affects the sensitivity of the analysis.
1. Analyze ten samples of De-ionized water. Use the results and the worksheet
to calculate the instrument detection limit (IDL).
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2. Multiply the IDL by five to determine the concentration of the standard used in
the next step.
3. If the value is not a whole number, round the value to the nearest whole
number and make that standard.
4. Analyze the standard ten times and use these results to determine the lower
limit of detection (LLD).
5. Multiply the LLD by 3.29 to determine the concentration of the next standard.
If the value is not a whole number, round the value to the nearest whole
number and make that standard.
6. Analyze the standard seven times. With these results, calculate the limit of
detection (LOD). Document on the LOD form containing the following
information;
Matrix type;
Date of analysis’
Analyst name or initials;
Instrument used;
Values obtained; and
Calculations
7. Multiply the LOD by five to determine the limit of quantitation (LOQ).
8. Put the LOD data with the LOD, LDR, and CDC book for that year. Enter the
LOD data into the LIMS.
9. Confirm the validity of the LOD by analyzing a quality control sample in the
system matrix with a concentration of no more than 2-3 x for a single analyte
and 1-4x for multiple analytes (metals).
Verification of the LOD

Verify the LOD annually on every instrument that is used for analysis of samples
and reporting of data.
1. Validate your LOQ by successful analysis of a quality control sample
containing the analytes of concern in each quality system matrix 1 -2 times
the claimed LOQ. A successful analysis is one where the recovery of each
analyte is within the established test method acceptance criteria or client data
quality objectives for accuracy. This single analysis is not required if the bias
and precision of the measurement system is evaluated at the LOQ.
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2. Multiply the existing LOD by five. If the value is not a whole number, round
the value to the nearest whole number.
3. Make a standard with a concentration of the value determined in step one.
4. Analyze the standard seven times. Use the worksheet and the calculation
instructions provided to determine if the instrument can detect the current
LOD. The value must be within the range of the standard analyzed and a
10X. For example, if the standard analyzed is a 5.0 than the LOD must be
between a 0.5 and 5.0.
5. The quantization limit is five times the LOD.
6. Enter the LOD data into the LIMS system and put the LOD verification data in
the LOD, LDR, and CDC book for that year.
7. Attach a copy of the bench sheets with the LOD verification data and the
dates that the LOD is effective.
Limit of Quantitation (LOQ)

The LOQ is determined for each analyte of concern according to the defined,
documented procedure and is five times the LOD.
The Limit of Quantitation (LOQ) is normally set at 10 times the standard
deviation. This is equivalent to multiplying the LOD (obtained for 7 replicates) by
3.18 and rounding to the nearest 1, 2 or 5. In other cases, for certain methods
the reporting limit is obtained by multiplying the LOD by another factor between 2
and 10 (SJCUEL uses 5). The reporting limit for each analyte in each method is
referenced in the corresponding SOP. The LOQ is often referenced as Reporting
Level or Practical Quantitation Limit (PQL), however, SJCUEL report to the
actual LOD.
Unless the analytical method specifies otherwise, the LOQ is confirmed for each
analyte of concern by analyzing a standard at the LOQ level or 1-2x of the
claimed LOQ and obtaining a recovery between 50 and 150% of the true value.
This confirmation is not performed for any component or property for which
spiking solutions or quality control samples are not commercially available or
otherwise inappropriate (e.g., pH). In certain cases the recovery of each analyte
must be within the established test method acceptance criteria or client data
quality objectives for accuracy.
Linear Dynamic Range (Range of Applicability)

Determine the linearity two times a year for all instruments that generate a curve
(accept for metals) and retain the raw data in the notebook for LDR, and LOD for
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each year. For instruments that detect metals, determine the linear dynamic
range initially and if there is a change in the method or condition of the
instrument. Dilute samples that are over the curve into the calibration range or
report data and qualify that the results are above the curve but within the
determined LDR. All samples above the LDR must be diluted into the range of
the calibration curve.
1. Calibrate the instrument following the method SOP.
2. Make three standards in different concentrations that are all above the curve
using a source other than what was used to calibrate the instrument.
3. Calculate the percent accuracy. If the percent accuracy is between 90-110%,
continue to analyze standards at a higher concentration until the percent
accuracy falls out of the acceptable range.
Selection of appropriate formulae to reduce raw data to final results such
as regression analysis, comparison to internal/external standard
calculations, and statistical analysis;
Data Reduction Formulae

Data reduction refers to the process of converting raw data into a more usable
final analyte concentration for the data end user through the use of arithmetic or
statistical calculations, standard curves, concentration factors, etc. Data
reduction is performed at the analyst level either manually or through an
electronic format that has been programmed to carry out the calculations specific
to each method.
Data reduction for automated/semi-automated linear regression and integration
methods is most often accomplished by instrument specific software programs
that convert the raw analytical data by arithmetic or statistical means into its
commonly used and reported form.
For analyses that are not computer generated, the formula for data reduction is
listed on the bench sheet for the analysts to use.
Once a year, the various software programs that perform the data reduction are
verified by manually calculating the result and comparing this to the value that
the software determined. This data is saved for the life of the software or for 5
years whichever is greater.
Selection and use of reagents and standards of appropriate quality;
SJCUEL only purchases and uses reagents and standards that are ACS grade.
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Measures to assure the selectivity of the test for its intended purpose;
During the method development process, the optimum test parameters are
identified to ensure applicability and reliability of the data. Analysts determine the
LDR, LOD, and perform IDC’s before the method is placed in service to
determine if the method works effectively in the range needed for permits and to
determine if the method’s quality control meets the acceptable criteria.
Measures to assure constant and consistent test conditions (both
instrumental and environmental) where required by the method such as
temperature, humidity, light or specific instrument conditions.
Glassware and Containers
Glassware

SJCUEL only uses class “A” glassware to make standards, reagents, and to pour
sample aliquots.
Glassware is cleaned following the test method requirements that are
summarized in the standard operating procedures located on the “T” drive.
The pH is determined on a piece of glassware for each batch of dishes washed
in the dishwasher by using a 0.04% solution of bromothymol blue indicator. A few
drops are added to the glassware and the color reaction is observed. If the color
is an unacceptable yellow or blue the rinsing cycle is checked. The results are
logged in a notebook and retained for 5 years from the date of the last entry.
A detergent inhibitory residue test (Standard Methods, 4.a.2, pg 9-6) is
performed annually or when there is a change in formulation.
Containers

SJCUEL orders sample containers through a private company that supplies
containers already cleaned and ready to use and furnish certificates of
compliance, which state that the bottles were cleaned according to EPA
standards EPA 9240.0-058. These forms are retained in a file in the service order
section of the filing cabinet for five (5) years. The appropriate information is
recorded in the received book upon receipt of the sample containers.
Heat Temperature Studies

Heat temperature studies are provided by the manufacturer of the equipment for
all hot blocks, digesters and other heating units. All products are researched
before purchase to ensure that the equipment will meet the temperature
specifications listed in the method.
Reagent/ D.I. Water System
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Analytical water utilized by the SJCUEL is produced by a series of treatments
including: pre-filters and carbon filters, ion exchange tank units, reverse osmosis,
UV lamps, deionized filter beds, and finally 0.2μm filters. The water meets the
ASTM Type II standards. Lab personnel monitor indicator lights on tanks and call
the contract company that maintains the water system when an orange light is
activated. The water is analyzed monthly for the required parameters listed in
Standard Methods for Water and Wastewater 20th edition.
Analytical Balances and “s” Weights

Balance accuracy is checked daily for days that it is in use by using class “s”
weights that bracket the weighing range of the samples. The data is recorded in
the notebook corresponding to the balance.
All quality control measures shall be assessed and evaluated on an ongoing basis and quality control acceptance criteria used.
Data Acceptance/Acceptance Criteria

The quality assurance officer is responsible for assessing each quality control
data type, initiating and/or recommending corrective actions, specifying
procedures for management and reviewing the corrective action taken.
Chemical Testing: Positive and Negative Controls

Negative Controls
The results of the analysis of a method blank are one of the quality control
measures used to assess the acceptance of the batch. If the blank does
not meet the following criteria, investigate the source of contamination and
eliminate the source.
1. The concentration of a targeted analyte in the blank is at or above the
reporting limit as established by the test method or by regulation, and
is greater than 1/10 of the amount measured in any sample.
2. The blank contamination otherwise affects the sample results as per
the test method requirements or the individual project data quality
objectives.
Any sample associated with the contaminated blank shall be reprocessed for
analysis or the results reported with appropriate data qualifying codes.
This is the criterion for the blanks for the EPA method 200.9.
1. Analyze a laboratory reagent blank with each batch of twenty or fewer
samples of the same matrix. If the value constitutes ten percent or
more of the analyte level determined for a sample or has a value 2.2
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times the LOD for that analyte, fresh aliquots of the sample must be
poured and analyzed again.
2. Analyze a laboratory-fortified blank with each batch of samples. The
recovery of the analyte needs to fall in the required control limits of 85115%.
Positive Controls
Note: The LCS is used to evaluate the performance of the total analytical
system, including all preparation and analysis steps. Results of the LCS are
compared to established criteria, and if found to be outside of these criteria, that
the analytical system is “out of control”. Any affected samples associated with an
out of control LCS shall be reprocessed for re-analysis or the results reported
with appropriate data qualifying codes.
Analyze a laboratory Control Sample (LCS), also known as QC check
sample, at minimum of one per batch of twenty or less samples per
matrix type per sample extraction or preparation method. Use a matrix
spike in place of the LCS for tests where it is applicable as long as the
acceptance criteria are as stringent as for the LCS. Spikes cannot be
analyzed for TSS, TDS, TVS, TS, pH, color, odor, temperature, total
alkalinity, CBOD, BOD, D.O., or turbidity.
Analyze a matrix spike (MS) at a minimum of one per batch of ten or less
samples per matrix type per sample extraction or preparation method.
This is not a requirement for analytes that cannot be spiked. These
analytes are TSS, TS, TDS, TVS, pH, color, odor, temperature, total
alkalinity, CBOD, BOD, D.O., or turbidity. Rotate the samples selected to
spike among client samples to determine various matrix problems. Report
poor results on a matrix spike to the client whose sample you used to
spike because it could indicate a problem with the sample composition.
Analyze a matrix spike duplicate (MSD) at a minimum of one in ten
samples per matrix type, per sample extraction or preparation method.
Rotate the samples selected among client samples to address various
matrix problems. On the laboratory report form, report poor results on a
duplicate with the qualifier “J” and an explanation.
D. Matrix duplicates are defined as replicate aliquots of the same sample
taken through the entire analytical procedure. The results from this
analysis indicate the precision of the results for the specific sample using
the selected method. The matrix duplicate provides a usable measure of
precision only when target analytes are found in the sample chosen for
duplication and it is performed on replicate aliquots of actual samples,
usually of unknown composition. Analyze a matrix duplicate every 10
samples. The results from matrix duplicates are primarily designed to
assess the precision of analytical results in a given matrix and are
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expressed as relative percent difference (RPD) or another statistical
treatment. The results of the duplicates must have an RPD, 10% to meet
the acceptable criteria.
Sample Specific Controls
(Note: The laboratory must document procedures for determining the effect of
the sample matrix on method performance. This procedure pertains to the
analyses of matrix specific quality control samples designed as data quality
indicators for a specific sample using a designated test method. This control
alone is not used to judge laboratory performance. )
Matrix Spike; Matrix Spike Duplicates
The frequency of the analysis of matrix specific samples shall be determined
by a systematic planning process or as specified in the mandated method.
For those test methods that have a long list of analytes to be tested, use the
following criteria for choosing the number of analytes to be spiked. Make sure
that all targeted components are included in the spike mixture over a 2-year
period.
1. For methods that include 1-10 targets, spike all components;
2. For methods that include 11-20 targets, spike at least 10 or 80%,
whichever is greater;
3. For methods with more than 20 targets, spike at least 16 components.
Calculate the percent recovery (%R) and relative percent difference (%RPD) and
compare this to the acceptance criteria. Qualify the data if it does not meet the
acceptance criteria.
Matrix Duplicates
The frequency of the analysis of matrix specific samples shall be determined by a
systematic planning process or as specified in the mandated method. Perform
matrix duplicates on replicate aliquots of actual samples of unknown. Calculate
the %RSD and compare this to the acceptance criteria. Qualify the data that
does not meet the acceptance criteria.
Duplicate County for Microbiology
For tests that specify colony counts such as membrane filter or plated media,
perform duplicate counts monthly on a positive sample, for each month that the
test is performed. If the lab has two or more analysts, each analyst shall count
typical colonies on the same plate. Counts must be within 10% difference to be
acceptable.
Quality Control Criteria for Chemical Analysis
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Acceptance Criteria

Method Blank

a) 1/10Y < X, or

Typically an aliquot of reagent water or
other blank matrix as free of the
measured analyte as possible, which is
treated identically as the samples. This
includes exposure to all glassware,
equipment, internal standards,
surrogates, solvents, and reagents at
the same rate as the analyzed samples.
These blanks used to check for possible
contamination

b) X ≥ then 1/2 of the LOQ
Where:
X = the value of the blank
Y = the value of the sample

Corrective Action
a) Prior to collecting the deionized
water from a DI faucet, allow the
water to run for a minimum of 2
minutes. Pour the sample again
and re-analyze.
b) If contamination exists, clean all
glassware thoroughly, verify
laboratory water quality and
prepare fresh reagents and
standards if necessary.
c) Check the D.I. water system. If
the light is orange, call the
company for service and document
the D.I. water quality on the bench
sheet.

Initial Calibration Blank/ Continuing
Calibration Blank An aqueous solution
as free of the measured analyte as
possible. It is diluted with reagents in
the same manner as the calibration
standards and is used as the zero base
line in instrumental analyses. It is
typically analyzed at the beginning of an
analysis and often at intervals during
the course of prolonged analysis to
monitor for instrument drift.

1/10 or more of the analyte
level determined for a sample
or < 1/2 the LOQ value

Same as method blank

Equipment Blank

1/10Z and 1/10Y < X

Same as method blank

Where;
X = the value of the blank
result
Y= the value of the equipment
blank result
Z= the value of the field blank
result
Field Blank

Same as above

Same as method blank

Laboratory Fortified Blank

85%-115%

Same as method blank
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Acceptance Criteria
a) For nutrients, wet chemistry
parameters that use the
spectrophotometer, and metals
0.995 < r
b) For field parameters, follow
DEP SOP acceptance criteria

Corrective Action
a) Verify that the calibration
standards and reagents were
properly prepared and that the
instrument set up is correct.
Reanalyze the calibration and reevaluate r.
b) Ensure the working calibration
standards have been mixed well
prior to use, and then reanalyze.
c) Remake the working calibration
standards. If the calibration curve
is still < 0.995, the stock standard
may be contaminated. Prepare a
new stock standard, and then new
working calibration standards.

QC Check Standard/ Laboratory Control
Standard (LCS)
A reference sample prepared from an
independent standard (a standard other than
that used for the calibration standards)
containing the analytes of interest. It is used
initially to ensure that the calibration is
accurate and that the laboratory is in control
during the period that samples are analyzed.
LCS samples are run at varying intervals
but at least once per analysis or once every
10-20 samples depending upon the method.
Continuing Calibration Verification
A standard that is analyzed before
continuing analysis and sometimes
during the continuing course of the
analysis to ensure that an existing
calibration is in control.

Interference Standard
A solution of selected method analytes
of higher concentrations used to
determine or verify correction factors for
known inter-element spectral
interferences with respect to a defined
set of ICP method criteria.

a) For wet chemistry, accept
for CBOD/BOD, 90-110% of
true value. CBOD/BOD
standards must meet the
calculated range.
st

b) For metals, the 1 QC needs
95-105%. All others in that
batch, 90-110%.

a) For wet chemistry, accept
for CBOD/BOD, 90-110% of
true value. CBOD/BOD
standards must meet the
calculated range.

a) Reanalyze the LCS during the
sample run to verify the result.
b) If failure occurs again, remake
the LCS. Make sure that the LCS
has not expired.
c) If the LCS still fails. Recalibrate.

a) Reanalyze the LCS during the
sample run to verify the result.
b) If failure occurs again, remake
the LCS. Make sure that the LCS
has not expired.

b) For metals, 90-110% of true
value

c) If the LCS still fails. Recalibrate.

1.5 Standard Deviations from
the mean

Re-analyze your IEC and re-apply
to the method
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Acceptance Criteria

Corrective Action

Matrix Spike

a) For metals, 70-130%

a) Repeat the analysis of the LFM.
Reanalysis may be done with the
same aliquot or with a freshly
prepared one.

A negligible volume of known analyte
concentration is added to an aliquot of
the sample and analyte recovery is
determined. This spiked sample is
carried through the entire analytical
process including extraction,
concentration, or digestion procedures.
Spikes are utilized for accuracy
determinations

b) For wet chemistry and
nutrients, 90-110%

Laboratory Fortified Blank (LFB)

a) For metals, 85-115%

An aliquot of the same solution as the
reagent blank to which a negligible
volume of known concentration of the
method analyte is added. The known
added analyte concentration recovery is
determined to interpret if the method is
in control and if the laboratory is
capable of making accurate
measurements.

b) For wet chemistry and
nutrients, 90-110%

Field Duplicate

For all parameters, 90-110%

a) Rerun the duplicates to verify
the results

Laboratory Duplicate
A second analyzed aliquot of the
sample with a measurable
concentration of analyte. A laboratory
duplicate is used to determine the
precision of the laboratory procedure.

a) For metals, 20% RPD

a) Reanalyze the samples over
again to verify the results.

b) Spike another sample to
determine if there are matrix
problems
c) If the LFM still fails, proceed with
analysis, evaluate all quality
control for the analytical batch and
report the results with the
appropriate qualifier code.
a) ) Repeat the analysis of the
LFB. Reanalysis may be done with
the same aliquot or with a freshly
prepared one.
b) If the LFM still fails, proceed
with analysis, evaluate all quality
control for the analytical batch and
report the results with the
appropriate qualifier code.

b) For wet chemistry and
nutrients, 10% RPD

b) Re-pour the samples from the
sample containers making sure
that the sample is well mixed and
re-analyze.
c) If the problem remains unsolved,
the affected data must be flagged
with the appropriate qualifier code.

Matrix Spike Duplicate

a) For metals, 20% RPD

This type of QC element is used when
the sample contains (or is expected to
contain) only a minimal or nondetectable amount of analyte. Precision
is measured by the analyses and
comparison of more than one spike.

b) For wet chemistry and
nutrients, 10% RPD

a) Reanalyze the samples over
again to verify the results.
b) Re-pour the samples from the
sample containers making sure
that the sample is well mixed and
re-analyze.
c) If the problem remains unsolved,
the affected data must be flagged
with the appropriate qualifier code.
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Acceptance Criteria

Initial Calibration Verification

a) For metals, 95-105%

This sample is the same as the CCV,
and the LCS.

b) For wet chemistry and
nutrients, 90-110%

Initial Demonstration of Capability
(IDOC)

a) 80-120% accuracy

Corrective Action
a) Check the trouble-shooting
guide for possible reasons.
b) Make new standards and
recalibrate
Continue to analyze standards
until 4 in a row meet these criteria.

b) 20% RPD
Continuing Demonstration of Capability
(CDOC)

a) 80-120% accuracy

a/b) Continue to analyze standards
until 4 in a row meet these criteria.

b) 20% RPD, or
c) Fix the problem and pass
another PT.

c) Pass a PT with acceptable
results
Proficiency Test (PT)

a) Acceptance criteria is
established by the company

a) Review the data.

A double-blind sample provided by an
independent contractor for the purpose
of demonstrating that the laboratory can
successfully analyze the sample both
qualitatively and quantitatively within
specified acceptance limits.

b) Change one thing at a time until
the problem is corrected.
c) Pass another PT sample

X = result of the blank Y = result of a sample Z = specified regulatory
limit
Sample Acceptance Criteria for Microbiology

QC Check

Acceptance Criteria

Total Organic Carbon

TOC < 1 ppm

Chlorine Residual

Total Residual Chlorine < 0.01 ppm

Conductivity

> 0.5 mmhos/cm or < 2 umhos/cm

Heterotrophic Plate Count

Heterotrophic Plate Count < 1000 cfu/ml

Annual Metals Single Concentration

Metals < 0.05 ppm

Total Metals

Total Metals < 0.1 ppm

pH

5.5-7.5

Ammonia

NH3 < 0.1 ppm

Student’s T

T < 2.78
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QC Check

Acceptance Criteria

Distilled Water Suitability Test
Autoclave

a) Appropriate chemical or biological sterilization
indicators.
b) Continuous temperature recording or with
frequent use of spore strips

Incubators

a) Total Coliform 35 C +/- 0.5 C
b) Water Bath 44.5 C +/- 0.2 C

Positive and Negative Media Controls

a) For positive, use enough e-coli to get a count
b) For negative, < 1

Membrane Filter Blanks

MF Blank < 1

Most Probable Number Blanks

MPN Blank < 1

Inhibitory Residue

Inhibitory Residue < 15%

Membrane Filter Analysis

Verified colonies must be coliform

Most Probable Number Analysis

a) Positive sample must be positive
b) Negative sample must be negative, < 1

The laboratory shall have procedures for the development of
acceptance/rejection criteria where no method or regulatory criteria exist.
The quality control protocols specified by the laboratory’s SOP shall be
followed (see Section 4.2.8.5). The laboratory shall ensure that the
essential standards outlined in Technical Modules or mandated methods
or regulations (whichever are more stringent) are incorporated into their
method manuals. When it is not apparent which is more stringent, the QC
in the mandated method or regulations is to be followed.
SJCUEL does not analyze any parameters that do not have established
acceptance/rejection criteria. However, if an analysis is requested of a parameter
that does not have any acceptance/rejection criteria; the data shall be qualified
on the report.
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Section 5.10: Reporting the Results
(ISO/IEC 17025:2005(E), Clause 5.9)
Section 5.10.1: Are the results of each test, calibration, or series of tests or
calibrations carried out by the laboratory reported accurately, clearly,
unambiguously and objectively, and in accordance with any specific instructions
in the test or calibration methods?
All results for each test, calibration, or series of tests or calibrations performed in
the laboratory are reported accurately, clearly, unambiguously and objectively in
accordance with specific instructions located in the test or calibration methods.
All results are checked by the analyst, a peer, and the qa officer before any
laboratory reports are issued to the clients.
Analysts enter the data into a LIMS worksheet and approve the data entered.
The technical director checks all worksheets for transcription errors before
approving the worksheets. The LIMS created reports are checked by the senior
chemist and by the technical director before issuance.
Reports are scanned into the county imaging center that stores all data for five
(5) years. This data can be accessed by the customers at any time.
Section 5.10.1: Are the results reported, usually in a test report or calibration
certificate? Does the report include all the information requested by the customer
and necessary for the interpretation of the test or calibration results and all
information required by the method used? (This information is normally that
required by 5.10.2 and 5.10.3 or 5.10.4)
The results are reported on a form generated by the LIMS that includes all the
information requested by regulations and by required methods.
Section 5.10.1: In the case of tests or calibrations performed for internal
customers, or in the case of a written agreement with the customer, are the
results reported in a simplified way?
All customers of the SJCUEL are internal; however, we do not report results in a
simplified way.
Section 5.10.1: Is any information listed in 5.10.2 to 5.10.4, which is not
reported to the customer, readily available in the laboratory that carried out on
the test and/or calibrations?
All information that is not provided to the customer is readily available upon
request.
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Section 5.10.2: Does each test or calibration certificate include at least the
following information (a-k), unless the laboratory has valid reasons for not doing
so:
a) A title
b) The name and address of the laboratory, and the location where the tests
and/or calibrations were carried out, if different from the address of the
laboratory
c) Unique identification of the test report or calibration certificate (such as
the serial number), and on each page an identification in order to ensure
that the page is recognized as part of the test report or calibration
certificate, and a clear identification of the end of the report or certificate
d) The customer’s name and address
e) Identification of the method used
f) A description of, the condition of, and unambiguous identification of the
items(s) tested or calibrated
g) The date of receipt of the test or calibration item(s) where this is critical to
the validity an application of the results, and the date(s) of performance of
the test or calibration
h) Reference to the sampling plan and Procedures used by the laboratory or
other bodies where these are relevant to the validity or application of the
results
i) The test or calibration results with, where appropriate, the units of
measurement
j) The name(s), function(s), and signatures(s) or equivalent identification of
person(s) authorizing the test report or calibration certificate
k) Where relevant, a statement to the effect that the results relate only to the
items tested or calibrated
The SJCUEL laboratory report consists of the chain of custody, results form,
quality control results, sample receipt conditions, and the cover sheet. The
computer generated report contains all of the items listed above. SJCUEL does
not perform the everyday sampling for the wastewater and water plants. The
SJCUEL employees only collect samples from the monitoring wells located at the
golf courses that receive reclaimed water form one of the internal wastewater
treatment plants or from the surface water sites listed in the FDEP permits.
SJCUEL employees follow the FDEP, TNI, and EPA regulations and the SJCUEL
sampling plan.
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Section 5.10.2: Hard copies of test reports and calibration certificates should
also include the page number and total number of pages. Labs should include a
statement specifying report/certificate shall not be reproduced except in full,
without written approval by the laboratory.
All pages of the laboratory reports furnished to the internal customers include the
page number and total number of pages. The cover sheet includes the required
statement listed above.
5.10.3.1: In addition to the requirements listed in 5.10.2, do test reports, where
necessary, include the following (a-e):
a) Deviations from, additions to, or exclusions from the test method, and
information on specific test conditions, such as environmental conditions
b) Where relevant, a statement of
requirements and/or specifications

compliance/noncompliance

with

c) Where applicable, a statement on the estimated uncertainty of
measurement. (Information on uncertainty is needed in test reports when it
is relevant to the validity or application of the test results, when a
customer’s instruction so requires, or when the uncertainty affects
compliance to a specification limit.)
d) Where appropriate and needed, opinions and interpretations
e) Additional information that may be required by the specific methods,
customers, or group of customers
Qualifiers are listed next to the result on the result sheet for any deviations from,
additions to, or exclusions from any test method or specific test conditions. The
qualifiers are explained in the comment section of the results sheet along with
any opinions or interpretations. A statement of compliance with requirements and
specifications is stated on the cover sheet.
Section 5.10.3.2: In addition to the requirements listed in 5.10.2 and 5.10.3.1, do
test reports containing the results of sampling include the following (a-f), where
necessary, for the interpretation of the test results:
a) The date of sampling
b) Unambiguous identification of the substance, material or product sampled
(including the name of the manufacturer, the model or type of designation
and serial numbers as appropriate
c) The location of
photographs

sampling, including any diagrams, sketches or
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d) A reference to the sampling plan and Procedures used
e) Details of any environmental conditions during sampling that may affect
the interpretation of the test results
f) Any standard or other specification for the sampling method or procedure,
and deviations, additions to or exclusions from the specification concerned
The internal customers collect and deliver the everyday, weekly, or monthly
samples to the laboratory. Monitoring well sites and surface water sites collected
by the laboratory staff do include the date and location of sampling, a reference
to the sampling plan or procedures, and the environmental conditions that might
influence the test results. Section 5.10.3.2b is not applicable to SJCUEL.
Sections 5.10.4.1through 5.10.7 do not apply to SJCUEL because we do not
issue calibration certificates for standards, reagents, or equipment.
Section 5.10.10: Exceptions
Some regulatory reporting requirements or formats, such as monthly operating
reports, may not require all items listed in Section 5.10; however, the laboratory
shall provide all the required information to the client for use in preparing such
regulatory reports.
Laboratories operated solely to provide data for compliance purposes (in-house
or captive laboratories) shall have all applicable information specified in section
5.10 readily available for review by the accreditation body. However, formal
reports detailing the information are not required if:
a) The in-house laboratory is itself responsible for preparing the regulatory
reports
b) The laboratory provides information to another individual within the
organization for preparation of regulatory reports. The facility management
shall ensure that the appropriate report items are in the report to the
regulatory authority, if such information is required
c) See section 5.10.1
SJCUEL furnishes reports that meet the requirements in Section 5.10 to another
individual within the SJC utility department who completes the monthly operating
reports. All necessary information is furnished on the report but if they lose the
data or report, the information is available upon request.
Section 5.10.11: Additional Requirements
a) Time of sample preparation and/or analysis if the required holding time for
either activity is less than or equal to seventy-two (72) hours
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b) Results that are reported on a basis other than as received (e.g., dry
weight)
c) Any non-accredited tests shall be clearly identified as such to the client
when claims of accreditation to this Standard are made in the analytical
report or in the supporting electronic or hardcopy deliverables
d) Clear identification of numerical results with values outside the calibration
range
SJCUEL employees adhere to a-d listed above.
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Appendix A
Data Qualifiers

Qualifier

Definition

A

Value reported is the arithmetic mean of two or more determinations. This code
shall be used if the results of two or more discrete and separate samples are
averaged. These samples shall have been processed and analyzed as duplicates.
Do not use this code if the data are the result of replicate analysis on the same
sample aliquot, extract or digestate. Under most conditions, replicate values shall be
reported as individual analysis.

B

Results based upon colony counts outside the acceptable range. This code applies
to microbiological tests and specifically to membrane filter colony counts. The code
is to be used if the colony count is generated from a plate in which the total number
of colonies exceeds the method indicated ideal ranges.

F

When reporting species, F indicates female.

H

Value based on the field kit determination. Results may not be accurate. This code
shall be used if a field-screening test was used to generate the value and the field
kit or method has not been recognized by the Department as equivalent to
laboratory methods.

I

The reported value is between the laboratory method detection limit and the
laboratory practical quantitation limit.

J

Estimated value; value not accurate. This code shall be used in the following
instances:
1) Surrogate recovery limits have been exceeded,
2) No known quality control criteria exists for the component,
3) The reported value failed to meet the established quality control criteria for
either precision or accuracy,

4) The sample matrix interfered with the ability to make any accurate
determination, and

5) If the data is questionable because of improper laboratory or field protocols.
Note: A “J” value shall be accompanied by justification for its use and shall not
be used if one of these codes applies (K, L, M, T, V, Y, I)
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Off scale low. Actual value is known to be less than the value given. This code shall
be used if:

1) The value is less than the lowest calibration standard and the calibration
curve is known o be not linear, or

2) The value is known to be less than the reported value based on sample
size, dilution, or some other variable.
Note: This code shall not be used to report values that are less than the
laboratory practical quantitation limit or laboratory method detection limit)
L

Off scale high. Actual value is known to be greater than value given. To be used
when the concentration of the analyte is above the acceptable level for quantitation
(exceeds the linear dynamic range or highest calibration standard) and the
calibration curve is known to exhibit a negative deflection.

M

When reporting chemical analyses: presence of material is verified but not
quantified: the actual value is less than the value given. The reported value shall be
the laboratory practical quantitation limit. This code shall be used if the level is too
low to permit accurate quantitation, but the estimated concentration is greater than
the method detection limit. If the value is less than the method detection limit use “T”
below.
When reporting oxygen reduction potential or temperature: indicates a negative
value.
When reporting species: Indicates male sex.

N

Presumptive evidence of presence material. This qualifier shall be used if:

1) The component has been tentatively identified based on mass spectral
library search

2) There is an indication that the analyte is present, but quality control
requirements for confirmation were not met. (Presence of analyte was not
confirmed by alternate procedures)
O

Samples, but analysis not performed.

Q

Sample held beyond the accepted holding time. This code shall be used if the value
is derived from a sample that was prepared or analyzed after the approved holding
time restrictions for sample preparation or analysis.

T

Value reported is less than the laboratory method detection limit. The value is
reported for informational purposes only and shall not be used in statistical analysis.

U

Indicates that the compound was analyzed for but not detected. This shall be used
to indicate that the specified component was not detected. The value associated
with the qualifier shall be the laboratory method detection limit. Unless requested by
the client, less than the method detection limit values shall be reported (see “T”
above).
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V

Indicates that the analyte was detected in both the sample and the associated
method blank. Note: The value in the blank shall not be subtracted from associated
samples.

Y

The laboratory analysis was from an unpreserved or improperly preserved sample.
The data may not be accurate.

Z

Too many colonies were present (TNTC), the numeric value represents the filtration
volume.

?

Data is rejected and should not be used. Some of the quality control data for the
analyte were outside criteria, and the presence or absence of the analyte cannot be
determined from the data.

*

Not analyzed due to interference. Note: If reporting data to the EPA STORET Data
Base, a numerical value must be entered. Such values are not meaningful and shall
not be used.

D

Measurement was made in the field. This implies to any value that was obtained
under field conditions using approved analytical methods.

E

Indicates that extra samples were taken at composite locations.

R

Significant rain in the past 48 hours. This code shall be used when the rainfall might
contribute to a lower than normal value.

!

Data deviates from historically established concentration ranges.
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Appendix B
Quality Assurance Calculations

Precision
Acronym
% RPD

Formula
((A-B)/(A+B)/2) * 100, where A=result of
analysis 1, and B= result of the duplicate
Accuracy

Acronym
% Accuracy

Formula
A/C * 100, A=result of analysis, and C=the
true value.
Student T Test

Student T

T=
Measurement of Uncertainty

Std Dev.

√n ∑x2-(∑x)2/n(n-1)
Method Detection Limit

MDL

√[∑ x2 – (∑xi)2/n/n-1 * 3.14
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Appendix C
Acronyms

ASTM

American Society for Testing and Materials

BOD

Biological Oxygen Demand

COC

Chain of custody

COD

Chemical Oxygen Demand

CFU

Coliform Forming Units

CCV

Continuing Calibration Verification

CCB

Continuing calibration blank

CDC

Continuing Demonstration Capability

DI

De-ionized Water

DO

Dissolved Oxygen Demand

DOC

Demonstration of Capability

Dup

Duplicate

FDEP

Florida Department of Environmental
Protection

FIA

Flow injection analysis

HCl

Hydrochloric acid

HNO3

Nitric acid

H2SO4

Sulfuric acid

ICB

Initial calibration blank

ICP

Inductive Coupling Plasma

ICV

Initial Calibration Verification

IDL

Instrument Detection Limit

IDOC

Initial Demonstration of Capability
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IEC

Inter Elemental Correction

LCS

Laboratory Control Sample

LFB

Laboratory fortified blank

LFM

Laboratory fortified matrix

LIMS

Laboratory Information Management System

LOD

Limit of Detection

LOQ

Limit of Quantitation

MCL

Maximum Contaminant Level

MF

Membrane filter

mg/L

Milligrams per liter (ppm)

MPN

Most Probable Number

MS

Matrix Spike

MSD

Matrix Spike Duplicate

NCAR

Nonconformity and Corrective Action Program

NELAC

National Environmental Laboratory
Accreditation Conference

NELAP

National Environmental Laboratory
Accreditation Program

NIST

National Institute of Standards and Technology

PPB

Parts per billion

PPM

Parts Per Million

PQL

Practical quantitation limit

P/A

Presence/absence

PT

Proficiency Test

QA

Quality Assurance

QAP

Quality Assurance Plan

QC

Quality Control
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RPD

Relative Percent Difference

RSD

Relative Standard Deviation

SJCUEL

St. Johns County Utility Environmental
Laboratory

SM

Standard Methods for the Examination of
Water and Wastewater

SOP

Standard Operating Procedure

TDS

Total Dissolved Solids

TS

Total Solids

TSS

Total Suspended Solids

TVS

Total Volatile Solids

USEPA

United States Environmental Protection Agency

WP

Water Pollution

WS

Water Study
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Appendix D
Revision History
Revision Number

Date Revised/ Created

Revision Summary

1

July 6th, 2011

New TNI QAP Module 2

2
3
4
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