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G.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) CONSIDERATIONS

G.1 Introduction

The following sections provide guidance for QA/QC. More detailed guidance, pertaining largely to
_physical and chemical evaluations, is provided in EPA (1995). This new QA document is applicable to
both the Inland Testing Manual and to the Ocean Disposal "Green Book" (EPA/USACE, 1991), and will:
1) provide guidance on the development of QA project plans for ensuring the reliability of data gathered
to evaluate dredged material proposed for discharge under the CWA or the MPRSA; 2) outline
procedures that need to be followed when sampling and analyzing sediments, water, and tissues; and 3)

provide recommended target detection limits (TDLs) for chemicals of concern.

A quality assurance (QA) program integrates management and technical practices into a single system
to guarantee quality environmental data. The purpose of a QA program in a dredged material evaluation
is to provide environmental data that are sufficient, appropriate, and of known and documented quality.

Major elements of a QA program are:

. human resource training

o QA management plan (QAMP)/QA project plan (QAPP)
i management system reviews

. data quality objectives (DQOs)

i standard operating procedures (SOPs)

. project specific technical assessments.

QA project plans provide, in one place, a detailed plan for the activities performed at each stage of the
dredged material evaluation (including appropriate sampling and analysis procedures) and outline project-
specific data quality objectives that should be achieved for field observations and measurements, physical
analyses, laboratory chemical analyses. and biological tests. Data quality objectives must be defined prior
to initiating a project and adhered to for the duration of the project in order to guarantee acquisition of
reliable data. This is accomplished by integrating quality control (QC) into all facets of the project,
including development, implementation, and evaluation. QC is the routine application of procedures for
determining bias and precision. QC procedures include activities such as preparation of replicate samples,
spiked samples, blanks; calibration and standardization; sample custody and recordkeeping. Audits,
reviews and compilation of complete and thorough documentation are activities used to verify compliance
with pre-defined QC procedures. Through periodic reporting. these activities provide a means for

management to track project progress and milestones, performance of measurement systems. and data

quality.
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. development, implementation, and administration of appropriate QA planning documents

for each study

. inclusion of routine QC procedures for assessing data quality in all field and laboratory

standard operating procedures (SOPs)

. performance of sufficiently detailed audits at intervals frequent enough to ensure

conformance with approved QA project plans and SOPs

. periodic evaluation of QC procedures to improve the quality of QA project plans and
SOPs
. implementation of appropriate corrective actions in a timely manner.
G.2 The QA Project Plan

The QA project plan should be developed by the applicant or contractor for each dredged material
evaluation, in accordance with EPA (1995). The QA project plan provides an overall plan and contains
specific guidelines and procedures for the activities performed at each stage of the dredged material
testing program, such as dredging site subdivision, sample collection, bioassessment procedures, chemical
and physical analyses, data quality standards, data analysis and reporting. In particular, the QA plan
addresses required QC checks, performance and system audits, QA reports to management, corrective
actions, and assessment of data accuracy (precision and bias), representativeness, comparability and
completeness. The plan should address the quantity of data required to allow confident and justifiable
conclusions and decisions. QA project plans are particularly useful for work that involves many people
or for projects that continue over a long period. When many people are involved, the plan ensures that
everyone has a thorough understanding of the goals and procedures of the program. When work is
conducted over a long period, the plan provides a basis for continuity, ensuring that procedures do not
slowly change over time without the persons involved in the program evaluating the nature of the

changes and their possible impact on data quality.

Each of the following items should be considered for inclusion in the QA Project Plan:

. Project description (G.2.1)
. QA organization; personnel responsibilities and qualifications (G.2.2)
. QA objectives for measurement data in terms of accuracy, representativeness,

comparability, and completeness (G.2.3)
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fully described and the responsible individual and associated organization named. An example of a QA

organization flow diagram is provided in Appendix G.4.

Technical staff are responsible for the validity and integrity of the data produced. The QA staff should
be responsible for ensuring that all personnel performing tasks related to data quality are appropriately
qualified. Records of qualifications and training of personnel should be kept current for verification by
internal QA personnel or by EPA and USACE.

G.2.3 Data Quality Objectives

Data quality objectives are used to ensure that the data are acceptable. They define performance-based
goals for accuracy (precision and bias), representativeness, comparability, and completeness as well as
the required sensitivity of chemical measurements (i.e., target detection limits, TDLs). Accuracy is
defined in terms of bias (how close the measured value is to the true value) and precision (how variable
the measurements are when repeated). Data quality objectives should be based on the intended use of
the data, technical feasibility, and consideration of cost. Numerical quality objectives should be
summarized in a table, with all data calculated and reported in units consistent with other organizations
reporting similar data, to allow comparability of data bases. All measurements should be made so that
results are representative of the medium (e.g., water, sediments, tissue) being measured. Data quality
objectives for precision and bias established for each measurement parameter should be based on prior
knowledge of the measurement system employed, method validation studies, and the requirements of the
specific project. An example of a data quality objectives summary for laboratory measurements is

provided in Appendix G.4.

G.24 Standard Operating Procedures

Standard operating procedures (SOPs) are written descriptions of routine methods and should be provided
for as many methods used during the dredged material evaluation as possible. A large number of field
and laboratory operations can be standardized and presented as SOPs. Once these procedures are
specified, they can be referenced or provided in an appendix of the QA project plan. Only modifications
to SOPs or non-standard procedures need to be explained in the main body of the QA project plan (e.g.,
in the "sampling procedures” or "analytical procedures” section). General types of procedures benefiting
from SOPs are field measurements ancillary to sample collection (e.g., depth of overlying water,
sampling depth, water quality measurements. mixing model input measurements), chain-of-custody,
sample handling and shipment, and routine analytical methods for chemical analyses. SOPs ensure that

all persons conducting work are following the same procedures and that the procedures do not change
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tracking report forms for both the field and laboratory. An example of a label, field tracking report form,
laboratory tracking report form and chain-of-custody record is provided in Appendix G.4.

G.2.6.1 Field Operations

The potential for sample deterioration and/or contamination exists during sample collection, handling,
preservation, and storage. Approved protocols and SOPs should be followed to ensure all field equipment
is acceptably calibrated and to prevent deterioration or contamination. Experienced personnel should be
responsible for maintaining the sample integrity from collection through analysis. A complete record of
all field procedures, an inventory log, and a tracking log should be maintained. A field tracking report

should identify sample custody and conditions in the field prior to shipment.

Dates and times of collection, station locations, sampling methods, and sample handling, preservation,
and storage procedures should be documented immediately, legibly, and indelibly so that they are easily
traceable. Any circumstances potentially affecting sampling procedures should be documented. The data
recorded should be thorough enough to allow station relocation and sample tracking. An example of a
station location log is provided in Appendix G.4. Any field preparation of samples should also be
described. Samples should be identified with a pre-prepared label containing at least the following

information:

i project title

d sample identification number

o location (station number) and depth

b analysis or test to be performed

d preservation and storage method

i date and time of collection

M special remarks if appropriate

. initials of person collecting the sample

. name of company performing the work.
G.2.6.2 Laboratory Operations

The responsible party who will act as sample custodian at the laboratory facility should be identified.
This individual has authority to sign for incoming field samples and has the responsibility to obtain
documents of shipment and verify the data entered on the sample custody records. A laboratory-tracking

report should be prepared for each sample. The location of samples processed through chain-of-custody
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defensible. All data should be reported with their associated analytical sensitivity, precision, and bias.
In addition, the level of quantification achieved by the laboratory should be compared to specific target

detection limits. The following information should be included in the QA project plan:

. the principal criteria that will be used to validate data integrity during their collection

and reporting

. the data reduction scheme planned for collected data including all equations used to

calculate the concentration or value of the measured parameter and reporting units
° the methods used to identify and treat outliers and nondetectable data

. the data flow or reporting scheme from collection of raw data through storage of

validated concentrations (a flowchart is usually necessary)
o statistical formulae and sample calculations planned for collected data
. key individuals who will handle the data in this reporting scheme.

QC procedures designed to eliminate errors during the mathematical and/or statistical reduction of data
should also be included in the QA project plan. Quality control in data processing may include both
manual and automated review. Input data should be checked and verified to confirm compatibility and
to flag "outliers" for confirmation. Computerized data plots can be routinely used as a tool for rapid

identification of outliers that can then be verified using standard analytical procedures.

Data entries should be dated when entered, and signed or initialled by the person making the
measurement and the person entering the data. Changes to entries should be made so as not to obscure
the original entry. They should indicate the reason for the change, the person making the change, and
the date of change. In computer-driven data collection systems, the person responsible for direct data

input should be identified at the time of input.

The data and information collected during the Tier I evaluation should be carefully reviewed as to their
relevancy, completeness, and quality. The data must be relevant to the overall objective of the project,

even though the objectives for these studies were different.
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G.2.10.1 Quality Control Considerations for Physical Analysis of Sediments

The procedures used for the physical analysis of sediments must include a QC component. QC
procedures for grain-size analysis and total solids/specific gravity determinations are necessary to ensure
that the data meet acceptable criteria for precision and bias. To measure precision, triplicate analyses
should be performed for every 20 samples analyzed. TOC is a special case, where all samples should
be analyzed in triplicate. In addition, one procedural blank per 20 samples should be run, and the results
reported for TOC analysis. Standards used for TOC determinations must be verified by independent
check standards to confirm the bias of the results. QC limits should be agreed upon for each analytical

procedure, and should be consistent with the overall QA project plan.

G.2.10.2 Quality Control Considerations for Chemical Analysis of Sediments

Methods for the chemical analysis of contaminants of concern in sediments must include detailed
procedures and requirements which should be followed rigorously throughout the evaluation. General
procedures include the analysis of a procedural blank, a matrix duplicate, a matrix spike along with every
10 - 20 samples processed, and surrogate spike compounds (for organic analyses only). All analytical
instruments should be calibrated at least daily. All calibration data should be submitted to the laboratory
project QA coordinator for review. The QA/QC program must document the ability of the selected
methods to address the high salt content of sediments from marine and estuarine areas.

Analytical precision can be measured by analyzing one sample in duplicate or triplicate for every 10 -
20 samples analyzed. If duplicates are analyzed, the relative percent difference should be reported.

However, if triplicates are analyzed, the percent relative standard deviation should be reported.

G.2.10.3 Quality Control Considerations for Chemical Analysis of Water

Methods recommended for the chemical analysis of contaminants of concern in water include detailed
QC procedures and requirements which should be followed closely throughout the evaluations. General
procedures should include the analysis of a procedural blank, a matrix duplicate, a matrix spike for every
10 - 20 samples processed. and surrogate spike compounds (for organic analysis only). Analytical
precision can be measured by analyzing one sample in triplicate or duplicate for every 10 - 20 samples
analyzed. If duplicates are analyzed. the relative percent difference should be reported. However, if
triplicates are analyzed, the percent relative standard deviation should be reported. Analytical bias can
be measured by analyzing standard reference materials (SRMs), a matrix containing a known amount of

a pure reagent. Recoveries of surrogate spikes and matrix spikes should be used to measure for precision
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test controls. The quality of test organisms from outside sources as well as those maintained in-house
must be verified by conducting a reference toxicant test concurrently with the dredged material toxicity
tests. The supplier should provide data with the shipment describing the history of the sensitivity of

organisms from the same source culture, determined in monthly tests using suitable reference toxicants.

G.2.10.5.2 : Reference Toxicants

Biological QC includes periodic reference toxicant tests with all stocks of organisms to be used in testing
to determine the relative health of the organisms. The application and benefits of reference toxicant tests
are discussed by Lee (1980). Detailed assistance in establishing a biological QC program can be provided
by scientists from EPA or USACE.

Reference toxicants are routinely used to evaluate species sensitivity, laboratory performance and both
intra- and inter- laboratory precision. The following chemicals provide good endpoints for a variety of
species: freshwater species - sodium chloride, copper sulfate, potassium chloride, cadmium chloride,
sodium dodecyl sulfate, diazinon; saltwater species - copper sulfate, cadmium chloride, sodium dodecyl
sulfate, diazinon. It is required that a set of the above chemicals with difference modes of toxic action
be used as reference toxicants in establishing comparative sensitivity between recommended species listed

in Tables 11, 12 and 13 of the Manual and a species proposed as a substitute regional test species.

Reference toxicant tests should be performed routinely on all groups of organisms used in dredged
material toxicity and bioaccumulation studies in order to determine their relative health and vigor. A
single reference toxicant can be used to assess this in routine testing. Many chemicals may be used
satisfactorily as reference toxicants (e.g., Lee, 1980; Wang, 1987; EPA, 1990, 1991c¢). Reference toxicant
tests are performed in the absence of sediment and generally under static conditions. Water-only
reference toxicant tests with benthic species may require some modification to "standard” test conditions
used for pelagic species. A short term response to a standardized exposure is used as an indication of
the relative health of the organisms. A geometric dilution series of five unreplicated concentrations is
used plus a negative (dilution-water only) control. Although nominal concentrations are usually sufficient
for reference toxicant tests, concentrations should be measured whenever possible. The concentration
range should be selected to give greater than 50% mortality in at least one concentration and less than
50% mortality in at least one concentration. An initial range-finding test using a very wide range of
concentrations may be necessary to determine the proper concentration range for reference toxicant tests.
For each species, mortality is determined and the LC,, or EC,, is calculated as described in Appendix

D.
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. Qualifications and training of staff are appropriate and documented.
. Approved analytical procedures are being followed.
G.2.11.2 Interlaboratory Comparisons (Chemical Analytical Laboratories)

It is important that data collected and processed at various laboratories be comparable. As part of the
performance audit process, laboratories may be required to participate in analysis of performance
evaluation samples related to specific projects. In particular, laboratory proficiency testing is
recommended. Laboratory proficiency must be demonstrated before a laboratory negotiates a contract
and yearly thereafter. Each laboratory participating in a proficiency test is required to analyze samples
prepared to a known concentration. Analytes used in preparation of the samples must originate from a
recognized source of standard reference material (SRM), such as the National Institute for Standards and
Technology (NIST). Proficiency testing programs already established by either EPA or the USACE may
be used, or a program may be designed specifically for dredged material evaluations. Analytical results

are compared with predetermined criteria of acceptability.

In addition, the performance evaluation samples prepared by EPA Environmental Monitoring and
Systems Laboratory (Las Vegas, Nevada) for the Contracts Laboratory Program (CLP) may be used to
assess interlaboratory comparability. Analytical results are compared with predetermined criteria of
acceptability (e.g., values that fall within the 95 percent confidence interval are considered acceptable).
The QA project plan should indicate, where applicable, scheduled participation in all interlaboratory

calibration exercises.

Reference materials are substances with well-characterized properties that are useful for assessing the bias
of an analysis and auditing analytical performances among laboratories. SRMs are certified reference
materials containing precise concentrations of chemicals, accurately determined by a variety of
technically valid procedures, and are issued by the National Institute of Standards and Technology.
Currently, SRMs are not available for the physical measurements of all contaminants in sediments;
however, where possible, available SRMs or other regional reference materials that have been repeatedly

tested should be analyzed with every 20 samples processed.

SRMs for most organic compounds are not currently available for seawater, but reference materials for
many inorganic chemicals may be obtained from the organizations listed in Table G.1. Seawater matrix
spikes of target analytes (e.g., seawater spiked with National Institute for Standards and Technology SRM
1647 for PAH) should be used to check analytical bias. Some available SRMs for priority pollutant

metals in seawater are National Research Council of Canada seawater CASS-1 and seawater NASS-2.
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SRMs for organic priority pollutants in tissues are currently not available. The National Institute of
Standards and Technology is presenily developing SRMs for organic analytes. Tissue matrix spikes of

target analytes should be used to fulfill analytical accuracy requirements for organic analyses.

Because new SRMs appear constantly, current listings of appropriate agencies should be consulted

frequently. SRMs that are readily available and commonly used are included in Table G.1.

G.2.11.3 Routine Inspections

Routine system audits during the technical evaluation ensure that laboratories are complying with the QA
project plan. It is suggested that checklists be developed for reviewing training records, equipment
specifications, QC procedures for analytical tasks, management organization, etc. An example of a
systems audit is provided in EPA (1995). Districts should also establish laboratory review files for quick
assessment of the laboratory’s activity on a study, and to aid in monitoring the overall quality of the
work. Procedures for external systems audits by the Districts are similar to the internal systems audits

conducted by the laboratories themselves.

G.2.12 Facilities

The QA Project Plan should provide a complete, detailed description of the physical layout of the
laboratory, define space for each test area, describe traffic-flow patterns, and document special laboratory
needs. The design and layout of laboratory facilities are important to maintain sample integrity and
prevent cross-contamination. The specific areas to be used for the various evaluations should be

identified. Aspects of the dredging study that warrant separate facilities include the following:

° receiving

o sample storage

. sample preparation

. sample testing

o reagent storage

. data reduction and analysis.
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QA PROGRAM ORGANIZATION FLOW DIAGRAM

PROGRAM MANAGER

REGULATORY | ] REGULATORY
OFFICER OFFICER
PROJECT
MANAGER
____________________ ASSISTANT
PROJECT MANAGER
PROJECT
QA COORDINATOR
QA CHEMISTRY QA DATA

ANALYSIS

REGULATORY
OFFICER







G-27

ALTERATION CHECKLIST

Sample Program Identification:

Material to be Sampled:

Measurement Parameter:

Standard Procedure for Analysis:

Reference:

Variation from Standard Procedure:

Reason for Variation:

Resultant Change in Field Sampling Procedure:

Special Equipment, Material, or Personnel Required:

Author’s Name: Date:

Approval: Title:

Date:
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FIELD TRACKING REPORT FORM

W/O No. Page
FIELD TRACKING REPORT: -
(LOC-SN)
FIELD SAMPLE BRIEF DATE TIME SAMPLER
CODE DESCRIPTION
(FSC)
LABORATORY TRACKING REPORT FORM
W/O No. Page
LABORATORY TRACKING REPORT: -
(LOC-SN)
X | PREP/ANAL | RESPONSIBLE DATE DATE
FRACTION CODE REQUIRED INDIVIDUAL | DELIVERED | COMPLETED












