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PREFACE

The Remedial Action (RA) Sampling and Analysis Plan (SAP) prescribes those procedures necessary to

perform the field activities, laboratory activities, and other contract requirements related to RA support at

the Defense Depot Memphis, Tennessee, program. The RA SAP consists of two documents - the Field

Sampling Plan (FSP) and the Quality Assurance Project Plan (QAPP). This RA SAP was prepared in

accordance with the requirements of the U.S. Environmental Protection Agency (USEPA) Guidance for

Quality Assurance Project Plans, EPA 600/R-98/018 (USEPA, 1998); USEPA Requirements for Quality

Assurance Project Plans, EPA 240/13-01/003 (USEPA, 2001b); and Air Force Center for Environmental

Excellence (AFCEE) Guidance for Contract Deliverables - Appendix B: Field Sampling Plans, and

Appendix C:- Quality Assurance Proj ect Plans (AFCEE, 2001).

The FSP describes field activities to be performed and defines the procedures and methods required to

collect field measurements and samples. The QA-PP consists of information used to define and measure

data quality objectives (DQOs). Definition of the DQOs assists in determining the appropriate procedures

for fieldwork and laboratory analysis. The QAPP describes the quality assurance and quality control

procedures necessary to meet project DQOs.

Key MACTEC Engineering and Consulting, Inc., (MACTEC) personnel participating in this project

include Mr. Thomas Holmes, project principal; Mr. Paul Brafford, senior chemist; Mr. John Quinn, senior

geologist; and Mr. David Price, project manager. The RA SAP was prepared by MACTEC under

Contract No. F41624-03-D-8606, Task Order Nos. 0038 and 0080, for AFCEE and the Defense Logistics

Agency.

Thomas Holmes, PG John M. Quinn, PG
Project Principal Senior Geologist

Paul Brafford, CHMM David Price, PG
Senior Chemist Project Manager
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1.0 QUALITY ASSURANCE PROJECT PLAN

The Quality Assurance Project Plan (QAPP) outlines the quality assurance (QA)/quality control (QC)

procedures to be utilized during the analyses of samples and the management of data generated in support

of remedial actions (RAs) at Defense Depot Memphis, Tennessee (DDMT). This QAPP is general and

includes several analytical test methods that may be utilized at DDMT. Those methods not included in

this QAPP will be presented in the site-specific Work Plans.

The elements discussed in the QAPP include:

* Laboratory organization and responsibilities

* Data quality objectives (DQOs)

* Sample handling

* Analytical procedures

* Laboratory QC procedures

* Data reduction and calculation of precision, accuracy, representativeness,
completeness, and comparability (PARCC)

* Laboratory documentation

* Data assessment procedures

1.1 PROJECT SCOPE, BACKGROUND, AND OBJECTIVES

DQOs are developed for field and laboratory operations to clarify study objectives, define the appropriate

type of data stipulated, and specify tolerable levels of potential decision errors to establish the quality and

quantity of data needed to support decisions. DQOs determine the type, quantity, and quality of data

needed to meet project objectives and reach defensible decisions. Project-specific DQOs are presented in

each project Work Plan.

The DQO process leads to the specification of sample handling procedures; preparatory

(extraction/digestion), cleanup, and determinative methods; target analytes; method detection or reporting

limits (RLs); field and laboratory QC samples; measurement quality objectives (QC acceptance limits) for

PARCC parameters; required corrective actions; and data assessment procedures necessary to meet the

040002.03 I-I
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intended use of the data. The general DQOs for the DDMT field investigations are presented in

Section 2.0.

The goal of the investigations and field activities is to generate data of sufficient quality and quantity to

meet the overall project objectives. Data required for each project may consist of screening and

definitive data. The general use and definitions of the data are presented below. General use categories

are as follows:

* Design-related Investigations (DRIs) - Data collected in DRIs are to be provided to
the Remedial Design contractor for incorporation into the RD0; the data will also be
used in development of PA Work Plans and as baseline data to assess RA
effectiveness.

* Confirmation Sampling - Data collected for this activity will be used to confirm
that constituents are not present above established cleanup goals, and to confirm that
the final remedy cleanup objectives have been achieved in support of National
Priorities List deletion.

* Performance/Long-term Monitoring - Data collected for this activity will monitor
the progress of constituent reduction for sites where a remedial alternative is already
in place.

• Health and Safety - Data will be collected during field activities to establish the
level of protection needed for the fieldwork party and other site personnel. These
data will be gathered during intrusive activities through the use of organic vapor
analyzers, Draeger® tubes, and an explosirrneter.

In addition, data collection may be required to support site characterization, risk assessment, and/or

engineering design alternative activities. The types of sample media that will be required to meet the data

needs of the general DDMT program will mainly consist of soil, groundwater, and effluent water.

1.2 PROJECT LABORATORY ORGANIZATION AND RESPONSIBILITIES

The project laboratories are responsible for providing the sample shipping containers, chain of custody

(C-C) forms, and chemical analysis and reporting as designated by project-specific DQOs. Specific

laboratory organization and personnel descriptions are presented in the Laboratory Quality Manuals

(LQMs) located in Appendix A. Figure 3-I of the Field Sampling Plan (FSP) presents the MACTEC

Engineering and Consulting, Inc., (MACTEC) project personnel and organization. Subsection 2.3 of the

FSP includes a summary of the subcontractors.

040002.03 1-2



877 it
RA SAP - Defense Depot Mernph is, Tennessee November 2005
Volume II - Quality Assurance Project Plan Revision I
MA CTEC Project Nag. 6301-04-0002 & 6301-05-0006

Severn Trent Laboratories (STL), located in North Canton, Ohio, and ETC, located in Memphis,

Tennessee, will provide the chcmical analyses scoped for investigations at DDMT. To successfully

perform work for U.S. Department of Defense clients, the laboratories are certified by the National

Environmental Laboratory Accreditation Council to perform the tests scoped for the investigations at

DDMT. Both laboratories have implemented QAJQC specific to the project DQOs in their laboratory

operations and Standard Operating Procedures (SOPs). DDMVT's STL project manager is Mr. Roger Toth,

and the ETC project manager is Ms. Connie Bradberry. Future projects requiring analytical services may

result in the selection of another vendor(s).

If selection of another analytical service vendor(s) is necessary, the following vendor information will be

compared for compliance with project requirements and a memorandum generated to document the

compliance review and stored in the project file:

* Quality mfarnual
* Organization and responsibilities
* sops
* Certifications
* Method detection limits (MDLs)
• RLs
• Control limits for method precision and accuracy
* Performance evaluations
* Performance audit corrective action

If selection of an additional analytical method from an approved service vendor is necessary, the

following method information will be reviewed and included in a memorandum to document project

requirements and stored in the project file:

* Analytical method SOP

* Calibration procedures and frequency

* Comparison of MDLs/RLs to applicable standards

* Field and laboratory QC sample number and frequency

• Precision and accuracy limits for duplicate samples, laboratory control samples
(LCSs), and matrix spike (MS)/matrix spike duplicate (MSD) samples

* Laboratory and field blank results

040002.03 1-3
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* Holding times

• Sample containers, volumes, types, and preservation

* Generation of Data Quality Evaluation (DQE) SOP

040002.03 1-4
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2.0 DATA QUALITY PROGRAM OBJECTIVES

This section presents the information and objectives included in the data quality program for DDMT.

These include the data verification, review, and validation tasks performed for the applicable QC

elements.

Data verification is the most basic assessment of data. The purpose of data verification is to ensure that

the records associated with a specific dataset actually reflect all of the processes and procedures used to

generate them, and to evaluate the completeness, correctness, consistency, and compliance of the dataset

against a standard or contract. In this context, "completeness" means that all required hardcopy and

electronic deliverables are present. Data verification will be performed by MACTEC's senior/project

chemist, in-house chemists, and database manager.

Data review is performed by the laboratory as part of its standard procedures. Subsection 5.2 details the

actions performed by the laboratory during the data review process.

Data evaluation/validation is performed to generate a DQE case narrative report (submitted as an

appendix to the project report). MACTEC's senior chemist will determine whether the data meet

project-specific data quality criteria and contract requirements. MACTEC's project chemist and other

in-house chemnists produce the DQE report. These acceptance criteria and requirements are found in the

DQO summary from the Sampling and Analysis Plan (SAP), project-specific Work Plans, field oversight

findings, laboratory audits, and any other available quality indicators.

2.1 DATA CATEGORIES

Anytime chemical data are generated, the quality of the data must be assessed before use. The type and

degree of assessment required depend upon the acceptance and performance criteria of the project. Data

assessment is the all-inclusive process used to measure the effectiveness of a particular data-gathering

activity. Several levels of data assessment exist, including data verification, data review, and data

evaluation/validation. Specific details of each data assessment level are presented in Section 5.0.

As previously stated, screening and definitive data may be required to meet the project-specific DQOs.

Data generated during field activities are categorized according to QA/QC elements. Data quality is

040002.03 2-1
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classified according to the following data categories as defined in Guidance for the Data Quality

Objective Process (U.S. Environmental Protection Agency [USEPA], 1994a):

Screening Data - Screening data arc generated by rapid, less precise methods of
analysis with less rigorous sample preparation. Sample preparation steps may be
restricted to simple procedures, such as dilution with a solvent, instead of elaborate
extraction/digestion and cleanup. Screening data provide analyte identification and
quanititation, although thc quantitation may be relatively imprecise. At least
10 percent of the screening data are confirmed using analytical methods and QAIQC
procedures and criteria associated with definitive data. Screening data without
associated confirmation data are not considered to be data of known quality.

Screening data may be generated at DDMT through the use of colorimetric and/or
titrameitric field tests (ferrous iron and carbon dioxide) and multiple field quality
parameter instruments that measure the potential of hydrogen (pH), specific
conductance, dissolved oxygen (DO), temperature, oxidation-reduction potential
(ORP), and turbidity. The field tests for ferrous iron and carbon dioxide are presented
in Appendix C of the FSP.

* Definitive Data - Definitive data are generated using rigorous QA/QC procedures
and ,analytical methods, such as approved USEPA reference methods. Data are
analyte-specifie, with confirmation of analyte identity and concentration. Methods
produce tangible raw data (e.g., chromatogramts, spectra, and digital values) in the
Ibrm of paper printouts or com1pu~ter-generated electronic files. Data mnay be
generated on-site or at an off-site location, as long as the QA/QC requirements are
satisfied. For the data to be definitive, either analytical or total measurement error
must be determined. Table 2-I summarizes the QAIQC elemients related to each data
category. Definitive data will be generated for most of the samples collected at
DDMT. The overall DQO for analytical completeness of definitive data generated
during field investigations is 90 percent for soils and waters.

2.2 PRECISION, ACCURACY, REPRESENTATIVENESS, COMPLETENESS, AND
COMPARABILITY

Thle PARCC criteria measure the usability of environmental data as it relates to project objectives.

Evaluation of these criteria ultimately reveals the representativeness and bias, if any, present in the

sampling and analytical processes. The field program will be accomplished through the collection and
,analysis of field duplicates, rinsate blanks, trip blanks, and MS/MSDs. The analytical program will be

assessed through the internal laboratory QC performed, including method blanks, LCSs, surrogate

standards, internal standards (ISs), and calibration standards. These are discussed in more detail in

Subsection 2.4,

0)40002.03 2-2
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2.2.1 Precision

Precision refers to the reproducibility or degree of agreement among duplicate measurements of a single

analyte. The purpose of duplicate measurements is to characterize the precision of the sampling

procedure under specified conditions. To measure precision in environmental samples, field duplicate

samples are collected concurrently with the parent sample under the same field conditions. Although

spiked in the laboratory, MS/MSD samples also provide field precision data. Analytical precision for a

single analyte is expressed as a percentage of the difference between results of duplicate samples for a

given analyte. The relative percent difference (RPD) for each compound or element is calculated using

the equation below. Field duplicates will be collected at a frequency of 10 percent (i.e., I duplicate/split

for every 10 field samples). Because of the collection procedures associated with and the nature of

volatile organic compounds (VOCs) in soil samples, a co-located sample will be collected in lieu of a

duplicate sample, but treated and labeled as a duplicate sample.

The closer the numerical values of the measurement, the more precise the measurement. The purpose of

duplicate measurements is to characterize the precision of an analytical method. Precision determination

will be performed in the laboratory by the analysis of laboratory duplicate samples and MS/MSD

samples. Precision is expressed either as relative standard deviation (RSD) for replicate measurements

greater than 2 or as RPD for duplicate measurements. The RSD for each compound or element is

calculated using the following equation:

s ~~~K(X, -x) 2

Where:

s = sample standard deviation
x = the mean

x, the ih data value
n = number of data values

K = sum of

040002.03 2-3
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The RPD for each compound or clement is calculated using the following equation:

R- -A-B X0
(A+B)/2

Where:

A = Replicate value I
B = Replicate value 2
RPD = Relative percent difference

2.2.2 Accuracy

Accuracy is a measure of the closeness of an observed value to the "true" value; e.g., theoretical or
reference value, or population mean. The percent recovery (%R) of the compounds spiked into a matrix
(via both LCSs, MS/MSDs, or surrogates) is used to evaluate the accuracy of the environmental sampling

process. The recovery of an analyte from the LCS, an MS/MSD, and/or Surrogate spikes is indicative of
the impact a specific matrix may have on the accuracy of a specific compound or element. The

compou~nds to be spiked for DDMT samples include the full list of analytes to be reported for the

indi vidualI analysis.

The %YR is defined as the observed concentration minus the sample concentration, divided by the true

concentration of the spike added and multiplied by I100 to express percent.

X -T
%R - xlOO0

K

Where:

X = Analytical result from the spiked sample
T = Analytical result from the unspiked aliquot
K = Known value of the spike

%R= Percent recovery

The bias and accuracy of field protocols are difficult to assess quantitatively. Sampling accuracy can be
maximized, however, by the adoption of and adherence to a strict field QA program. Specifically,

procedures will be performed following standard protocols. Equipment and instrumentation will be
properly calibrated and well maintained. Trip blanks and equipment rinsates will be included in each

040002.03 2-4
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sample batch to provide representative data to assess the potential for cross-contamination. Through

regular review of field procedures, deficiencies will be documented and corrected in a timely manner.

2.2.3 Representativeness

Representativeness is defined by the degree to which the data accurately and precisely represent an

environmental condition. If the results are reproducible, the data obtained can be said to represent the

environmental condition. Representativeness is ensured by collecting sufficient samples of an

environmental medium, properly chosen with respect to place and time. The precision of a representative

set of samples reflects the degree of variability of the sampled medium as well as the effectiveness of the

sampling techniques and laboratory analysis. Samples that arc not properly preserved or analyzed beyond

holding times may not be considered representative. Review of sampling procedures, laboratory

preparation, analysis holding times, trip blank analysis, and field blank analysis are essential to this

assessment.

2.2.4 Completeness

Completeness is expressed as the percentage of usable data obtained from a measurement system

compared to the amount that was expected to be obtained under correct or normal conditions. For data to

be considered usable, they must meet some or all of the acceptance criteria specified in the analytical

method used and must not result in "rejected" data points. Completeness will be calculated on a

per-analysis-method, per-matrix, and per-site basis. The percent complete is used to evaluate whether

sufficient data were acquired from the sampling event.

Field sampling conditions are often unpredictable and non-uniform. However, the objective of the field

sampling program is to obtain samples for each analysis required at each site, provide sufficient sample

material to complete those analyses, and collect the QC samples necessary to fully implement the field

and laboratory QA/QC program. The overall DQO for field sampling and analytical completeness during

field investigations is 90 percent for soils and waters.

Samples for which critical data points fail the DQOs may be reanalyzed (providing adequate sample

volume and holding times are met) or resampled (with approval of the project manager) to meet the

completeness goal. Critical data points are those points that are needed to meet the established DQOs,

and include the chemicals of concern (COCs) as well as the field activities necessary to achieve the
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DQOs. The use of the data with regard to qualification or resampling is determined by the Air Force

Center for Environmental Excellence (AFCEE).

2.2.5 Comparability

Comparability is defined by the confidence with which one dataset can be compared to another dataset.

Field and laboratory procedures affect comparability. To optimize comparability, only

USEPA-established methods and U.S. Army Corps of Engineers- (USACE-) approved protocols have

been selected or specified as appropriate for these investigations. By using standard sampling and

analytical procedures, datasets will be comparable among DDMT sites.

2.3 METHOD DETECTION LIMITS AND REPORTING LIMITS

In order to meet DDMT project-specific DQOs, screening (where confirmed by definitive data) and
definitive data will be compared to DDMT risk-based screening levels. Definitive data will be generated

using USEPA methods with MDLs and/or RLs at or below screening levels to allow for sufficient

qualitative and quantitative results (where achievable and feasible). Unless a reduced COC list is
specified in the project-specific Work Plan, samples will be analyzed by the methods that include the

COMPOUnd/analyte list in Table 2-2.

All RL values meet the general DQOs as long as the RL is below the DDMVT risk-based screening level.

COCs with an RL above the screening level will be evaluated by comparison to the MDL. If the MDL is
below or equal to the screening level, the MDL will be considered to meet the general DQOs. For COCs

with an MDL above the screening level, alternative analytical methods will be evaluated to identify

applicable methods with either the RL or MDL below thc screening level. Such an evaluation was
performed for 1, 1,2,2-Tetrachlorocthane; however, an alternative analytical method was not identified.

Table 2-2 presents comparisons of each of the method MDLs/RLs for target analytes to the DDMT
background values and risk-based screening levels. A discussion of the laboratories' work processes and

operations concerning MDLs may be round in the LQMs located in Appendix A.

Laboratory-established MDLs and RLs are updated annually per analytical method and matrix. However,
the RLS used for DDMT will remain unchanged for the duration of the project. Updated MDL

information will be provided when available from the laboratory. The laboratory-established detection
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limits and RLs are listed in Appendix A. Method MD)Ls, RLs, and sample quantitation limits (SQLs) are

defined below.

2.3.1 Method Detection Limit

MDL studies are conducted using spiked reagent water for water matrices and interference-free solid

matrices processed thr-ough the appropriate analytical procedure, using simulated solid matrices such as

Ottowa sand or sodium sulfate to generate soil limits. For inorganic parameters, MD)Ls for soil arc

established by applying the appropriate factor to convert the water MDL results of the studies to soil

units. The RL is derived from the MDL and is set at the project-requested RL to meet project-specific

DQOs.

The MDL is the minimum concentration of a substance that can be measured and reported with

99 percent confidence that the value is above 0. The MD)Ls are established using the required USEPA

procedure specified in 40 Code of Federal Regulations (CFR) 136, Appendix B (Definition and

Procedure for the Determination of the Method Detection Limit [Federal Register (FR), 1992]). A data

pool of at least seven spiked replicates analyzed at a concentration approximately three times the

anticipated MDL is generated. The MDL is estimated by employing the "t" distribution with a 99 percent

confidence interval using the following equation:

MDL = V(t)(S)

Where.

t= a factor for n- I degrees of freedom at the 99 percent confidence factor

S =the standard deviation of the data pool

The laboratories perform MDL studies on each instrument. Ongoing MDL verification is performed via

MIDL cheeks and MDL studies.

2.3.2 Reporting Limit and Sample Quantitation Limit

The RL is the lowest level that can be reliably achieved within specified limits of precision and accuracy

during routine laboratory operating conditions as defined by SW-846. Project-specific RLs were
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reviewed in comparison to risk-based screening levels. The SQL is the RL adjusted by the sample
weight/volume extracted and analyzed, moisture content (soils and sediments only), and/or dilution.

SQLs are determined for each analyte reported in a sample according to sample size, percent moisture for
soils, and dilution factors. Each analytical concentration will be reported as a numeric value at or greater
than the MDL for inorganic and organic analyses. Samples with no detections (below the MVDL) are

reported as less than the SQL as approved by AFCEE. Detections below the SQL but above the MDL for
inorganic and organic methods will be reported as estimated values. Water results will be reported in
micrograms per liter concentrations for organics and in milligrams per liter (mg/L) for inorganics. Soil
values will be reported on a dry weight basis in micrograms per kilogram (pig/kg) for organics and in

milligrams per kilogram (mg/kg) for inorganics.

2.4 ELEMENTS OF QUALITY CONTROL

The followin~g Subsections discuss the QC elements relevant to analysis of environmental samples that

will be followed during all analytical activities for producing definitive data.

2.4.1 Laboratory Control Sample

The LCS is anialyte-firee water for aqueous analyses or a choice of Ottawa sand, sodium Sulfate, or glass
beads I millimeter or smaller in deiameter for soil spiked with all analytes reported for the method

analyzed. Each analyte will be spiked at a level less than or equal to the midpoint of the calibration curve
for each analyte. The LCS will be carried through the complete sample preparation and analysis

procedure.

One LCS will be included in every analytical batch. If more than one LCS is analyzed in a batch, results
from all LCSs analyzed will be reported. A QC failure of an analyte in any of the LCSs will require

appropriate corrective action, as presented in Appendix B.

2.4.2 Matrix Spike/Matrix Spike Duplicate

An MS/MSD is an aliquot1 of sample spiked with known concentrations of all analytes reported for the
method analyzed. The spiking occurs before sample preparation and analysis. Each analyte will be
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spiked at a level less than or equal to the midpoint of the calibration curve. Only project spiked samples

will be evaluated. The MS/MSD will be designated on the C-C.

A site-specific MS/MSD should be specified for each medium sampled for each site during each sampling

event. Project managers should designate the MS/MSD to verify that the selections meet project

requirements. At least I MS and I MSD will be designated for every 20 samples of each matrix type

collected. When an MS and/or MSD recovery or RPD is outside the acceptance limits, corrective actions

will be performed, as indicated in Appendix B.

2.4.3 Surrogates

Surrogates are organic compounds that are simiular to the target analyte(s) in chemical composition and

behavior in the analytical process, but that are not normally found in environmental samples. Surrogates

are used to evaluate accuracy, method performance, and extraction efficiency. Surrogates will be added

to environmental samples, controls, and blanks in accordance with the method requirements. Whenever a

surrogate recovery exceeds the acceptance criteria, corrective action must be taken, as indicated in

Appendix B.

2.4.4 Internal Standards

ISs are measured amounts of certain compounds added after preparation or extraction of a sample. They

are used in an IS calibration method to correct sample results affected by column injection losses, purging

losses, or viscosity effects. ISs will be added to environmental samples, controls, and blanks in

accordance with the method requirements. When the IS results are outside the acceptance limits,

corrective actions will be performed, as indicated in Appendix B.

2.4.5 Retention Time Windows

Retention time windows are used in gas chromatography (GC) analysis for qualitative identification of

analytes. They are calculated from replicate analyses of a standard performed on multiple days. The

procedure and calculation method is provided in SW-846 Method SOGOB. Whenever a retention time

window exceeds the acceptance criteria, corrective action must be taken, as indicated in Appendix B.
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2.4.6 Interference Check Sample

The interference check sample (ICS), used in inductively coupled plasma (ICP) analyses, contains

interfering and analyte elements of known concentrations. The ICS is used to verify background and

inter-element correction factors, and is run at the beginning and end of each run sequence.

2.4.7 Method Blank

A method blank is an analyte-free matrix to which all reagents are added in the same volumes or

proportions as those used in sample processing. The method blank is carried through the complete

sample preparation and analytical procedure. The method blank is used to document impacts resulting

from the analytical process and will be included in each analytical batch. The presence of analytes in a

method blank at concentrations equal to or greater than the RL indicates the need for corrective action

(Appendix B).

2.4.8 Equipment Blank

Ani equipment blank is a sample of American Society for Testing and Materials (ASTM) Type 11

reagent-grade water poured into, poured over, or pumped through the sampling device; collected in a

sample container; preserved; and transported to the laboratory for analysis. Equipment blanks are used to

assess the effectiveness of equipment decontamination procedures, and will be collected as specified in

the FSP.

2.4.9 Trip Blank

Thle trip blank consists of a VOC sample vial filled in the laboratory with ASTM Type 11 reagent-grade

water, transported to the sampling site, handled like anl environmental sample, and returned to the

laboratory for analysis. Trip blanks are not opened in the field. Trip blanks are prepared only when VOC

samples are collected and are analyzed only for VOCs.

Trip blanks are used to assess the potential introduction of constituents from sample containers or during

thle transportation and storage procedures. A trip blank is included in each cooler containing samples to

be analyzed for VOCs.
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2.4.10 Field Duplicate

A field duplicate sample is a second sample collected at the same location as that of the original sample.

Duplicate samples are collected simultaneously or in immediate succession, using identical recovery

techniques, and treated in an identical manner during storage, transportation, and analysis. The sample

containers are assigned a unique identification number in the field to hide their identity from the

laboratory. Duplicate samples are used to assess precision of the sample collection process, and will be

collected as specified in the FSP.

2.5 QUALITY CONTROL PROCEDURES

2.5.1 Holding Time Compliance

It is the responsibility of each laboratory associate processing a sample to ensure that holding times are

met. The laboratory is responsible for meeting all holding times for properly preserved samples received

within 48 hours of collection or if less than half the holding time has passed. If these conditions are not

met, the laboratory will attempt to expedite sample analysis as soon as possible. When holding times are

exceeded, the laboratory will identify and document the root cause of the holding time violation. Sample

holding times are listed in Table 2-3.

2.5.2 Confirmation

Qualitative confirmation of results at or above the RL for samples analyzed by GC will be required and

will be completed within the method-required holding times. For GC methods, a second column is used

for confirmation.

2.5.3 Control Charts

Control charts are used to track the performance of LCS recoveries over time. Control charts are prepared

and maintained by the laboratory as discussed in the individual LQ~ls (Appendix A).

2.5.4 Standard Materials

Standard materials used in calibration and to prepare samples will be traceable to a National Institute of

Standards and Technology (NIST), USEPA, American Association of Laboratory Accreditation (A2LA),
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or other equivalent AFCEE-approved source. The standard materials will be current and will not exceed

expiration dates. Laboratory procedures for documenting standard materials are described in the LQMs

(Appendix A).

A second source standard is used to independently confirm initial calibration. A second source standard

is a standard purchased from a vendor that is different from the vendor supplying the material used in the
initial calibration standards. The second source material can be used for the continuing calibration

standards or for the LCS (but will be used for only one of the two). Two different lot numbers from the

same vendor do not constitute a second source.

2.5.5 Supplies and Consumnables

The laboratory will inspect supplies and consumrables before their use in analysis. The materials
description in the methods of analysis will be used as a guideline for establishing the acceptance criteria

for these materials. purity of reagents will be monitored by analysis of' LCSs. An inventory and storage
system for these materials will ensure use before manufacturers' expiration dates and storage under safe
and chemically compatible conditions. The laboratories' procedures may be reviewed using the LQMs in

Appendix A.
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3.0 SAMPLING PROCEDURES

This section presents the laboratory procedures for sample receipt condition verification, handling

requirements/sample storage, intra-laboratory custody requirements, corrective actions for incoming

samples, and analytical parameter holding times.

3.1 SAMPLE CONTAINERS, VOLUMES, TYPES, AND PRESERVATION

The sample containers, sample volume, method of preservation, and holding times for the laboratories are

presented in Table 2-3. Sample receipt, handling, and custody procedures are presented in the LQMs in

Appendix A.

3.2 SAMPLE HANDLING AND CUSTODY

Samples received by the laboratory will be logged by a designated sample custodian or other properly

trained associate. The laboratories will assign a unique identification code to each sample container

received. Sample receipt protocols and storage conditions include the following:

* Determine whether the temperature requirement has been maintained during
shipment. If the temperature is not between O' and 60 Celsius (C), notify the field
crew, site manager, and senior chemist immediately. Document the shipping
container temperature on the C-C (Figure 3-I1).

* Compare samples received to those listed on the C-C.

* Verify that sample holding times have not been exceeded.

* Examine all shipping records for accuracy and completeness.

• Sign each C-C, record the date and time of sample receipt immediately (only after the
shipment is accepted), and attach the waybill.

* Note any problems associated with the coolers and samples on the cooler receipt
form. Check sample preservation (if no notation is recorded on the C-C of a field
check); determine the sample pH, if required; and record on the cooler receipt form
(Figure 3-2). If preservation is not within prescribed limits, notify the field crew and
the site manager immediately.

* Log each sample into the master logbook and computer file.
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* Record sample numbers (from the master logbook) on each sample container, attach
durable (water-resistant) laboratory sample container labels with the unique
laboratory identification number, and test.

* Place the samples in proper laboratory storage.

3.2.1 Sample Log-in

The samples are entered in the laboratory sample log-in book and/or the Laboratory Information
Management System, which contain the following information at a minimum:

* Project name or identification number
* Unique sample numbers (client and internal laboratory)
* Type of samples
* Required tests
* Date and time of laboratory receipt of samples
* Field identification supplied by field personnel

Notify the project manager and appropriate group/team leaders of sample arrival, and place the completed

C-Cs and waybills and any additional documentation in the project file.

3.2.2 Sample Custody

Sample custody in the field begins with labeling each sample container, collecting and preserving the

samples, and packaging samples for shipment to the designated laboratory. Proper documentation of field
samples includes completing the logbook, the Field Sampling Report (FSR) for each sample, and the C-C

record for each sample shipment.

A Request for Analysis form (Figure 3-3) will accompany the samples during shipment to the
laboratories. The Field chemist or field leader will retain a copy of the C-C and contact the laboratories

daily to verify that samples were received intact and properly preserved.

3.2.3 Laboratory Sample Custody Records

All incoming samples must be accompanied by a C-C record and a Request for Analysis form completed

in the field. If these forms do not accompany the incoming samples, the laboratory sample custodian will
inform the laboratory project manager, who will contact the MACTEC site manager and/or project

chemist for corrective action. An example of a C-C form is presented as Figure 3-I1.
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The sample custodian will enter the laboratory and test setup information into the computer. The

laboratory will generate an intra-laboratory C-C and a sample confirmation for all samples submitted.

Upon preparation and/or analysis, the associate removing the sample from storage will sign the sample

out or in (date and signature) and log the tests to be performed.

3.2.4 Sample Storage

Once samples have been logged in, sample control personnel are responsible for placing the samples in

the proper storage environment. Procedures specific to the laboratories can be found in the LQMs

(Appendix A). The laboratories will assign certain individuals the duty of notifying the group/team

leaders or their designees when samples must be analyzed immediately because of holding time

requirements. The primary considerations for sample storage are:

* Maintaining the sample at the method-required temperature, if necessary

* Maintaining sample integrity through adequate protection from constituents from
outside sources or from cross-contamination between samples

3.2.5 Sample Security and Tracking

The laboratory will maintain the integrity of the samples received, their associated extracts, and the data

generated. Limited and controlled access to all laboratory areas will be maintained.

To receive samples from the custody room, the analyst will complete the applicable portion of the

intra-laboratory C-C. The analyst is responsible for maintaining custody of samples during analysis.

The analyst will return the samples to the custody room when analyses are completed. Samples will be

maintained in the custody room during non-duty hours unless analyses are complete and the sample is to

be discarded. When the samples are returned, the analyst will complete the sample custody log entry.

The intra-laboratory C-C will be maintained in the project file.

Samples and the associated extracts will be stored for at least 30 days after receipt of the final data report

for those samples.
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3.2.6 Corrective Actions for Incoming Samples

This subsection describes the laboratories' corrective action procedures. The laboratories' specific
corrective action procedures are summarized in the LQMs located in Appendix A.

A Sample Receiving Checklist or equivalent form/system is generated by the laboratory sample control

section during the log-in process to document anomalies identified upon receipt of samples in the
laboratory. These anomalies are outside laboratory control and do not require corrective actions to be

taken within the laboratory. The laboratory sample custodian will inform the laboratory project manager,

who will initiate a telephone call to the MACTEC site manager or project chemist for corrective action.

The laboratory project manager is responsible for resolving all sample receipt issues (such as how to
proceed with the analysis of compromised samples and documenting the decision to do so) with
MACTEC's site manager or project chemist. Discrepancies recorded on the Sample Receiving Checklists

Must be resolved beflore sample preparation and analysis. The completed Sample Receiving Checklist is

stored in the laboratory project file. The laboratory report narrative will include an explanation of any

sample receipt anomnalies and corresponding corrective actions.
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4.0 SCREENING AND DEFINITIVE ANALYTICAL METHODS AND CALIBRATION

The following subsections identify and describe the analytical methods utilized for the DDMT program

and the calibration procedures followed in each method. The analytical methods utilized for DDMT were

selected to meet the overall DQOs and were obtained from the following sources:

* Test Methods for Evaluating Solid Wastes, IJSEPA SW-846, third edition and
updates (USEPA, 1996)

a Method for Chemical Analysis of Water and Wastes (MCAWW; USEPA, 1983)

* Annual Book of ASTM Standards, Vol. 04.08, Section 4 (ASTM, 1986)

* 40 CFR 261, 1 July 1991 (FIR, 199 1)

* Standard Methods for Examination of Water and Wastewater, 16th, 17th, 1gtb, and
2 0th editions (American Public Health Association [APH-A] et at., 1980, 1989, 1992,

1999)

* Sample Preparation and the Determination p/ Dissolved Gases in Water by Using

GC Headspace Equilibrium Technique, STL SOP No. COI-GC-005 (USEPA RSK
SOP-1I75-Modified), I0 September 2001 (Appendix C; STL 2001)

* Requirements for the Preparation of Sampling and Analysis Plans, EM200-1-3
(USACE, 2001)

Table 4-1 lists the analytical methods that may be utilized for each environmental activity per matrix.

The following subsections describe the methods and justify their selection based on the DDMT program

DJQOs.

4.1 VOLATILE ORGANIC COMPOUNDS BY GAS CHROMATOGRAPHY/MASS
SPECTROMETRY

VOCs in soil, groundwater, effluent water, and associated QC samples will be analyzed by USEPA

Method 8260B3. Method SW-8260B was selected to provide lower RLs for the analytes, comparability to

the screening levels, and consistency with source constituents previously identified.

VOCs in soil samples will be prepared for analysis by USEPA Method 5035A. The samples will be

collected using 5- or 25-gram EncoreT-m samplers. In Method 5035A, a 5-gramn aliquot of soil is placed

into a pre-weighed VOC vial with sodium bisulfate (for low-level analysis) or methanol (for high-level

analysis) and a stir bar upon receipt at the laboratory. In lieu of sodium bisulfate preservation, soil
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samples can also be frozen upon receipt at the laboratory and placed into organic-free deionized water for
low-level analysis. The preserved sample vial is placed, unopened, into a purge and trap carousel in
which organic-free water, ISs, and surrogates are added. The vial containing the sample is heated to
400C, and the volatiles are purged onto an appropriate trap using an inert gas combined with agitation of
the sample.

VOCs in groundwater and effluent water samples will be prepared for analysis by USEPA Method
503083. In Method 503083, a 5- or 25-milliliter aliquot of an aqueous sample is withdrawn from the
sample vial. ISs and Surrogates are added, and the sample is placed into a purge vessel. The VOCs from
the sample are purged and captured using a purge and trap apparatus. The VOCs are then desorbed from
the trap into the GC, where they are qualitatively separated and quantitatively detected with a mass
spectrometer. The laboratory SOPs for the VOC and preparation methods are included in Appendix C.

4.2 SEMIVOLATILE ORGANIC COMPOUNDS BY GAS CH-RONMATOGRAPHY/MASS
SPECTROMETRY

Semnivolatile organic compounds (SVOCs) include acid and base-necutral organic compouinds and are
analyzed using USEPA Method 8270C. Method SW-8270C was choscn to test selected effluent samples
for compliance with the Interim RA discharge permit requirements and soil confirmation samples for
compliance with remnediation goals for the Dunn Field disposal sites.

The samrples arc extracted using USEPA Method 3520C (continuous liquid-liquid extraction) for waters.
In Method 3520C, the water sample is placed into a continuous liquid-liquid extractor;' the sample is
a~djusted, if necessary, to a specific pl-1; Surrogates are added; and the sample is extracted with methylene
chloride for IS to 24 hours. In Method 35508, sample preparation includes weighing a well-mixed
30-grain aliquot Of Soil with anhydrous sodium~ sulfate and then solvent extracting the soil three times
using the ultrasonic technique. The soil extract is separated from the sample by vacuum filtration. The
extract for liquids and soils is then dried with sodium sulfate and concentrated.

ISs are added to the sample extract, which is directly injected into a GC, in which the SVOCs are
qUalitatively separated and quantitatively detected with a mass spectrometer. The laboratory SOF's for the
SVOC and preparation methods are presented in Appendix C.
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4.3 ORGANOCH-LORINE PESTICIDES AND POLYCHLORINATED BIPHENYLS BY GAS

CHROMATOGRAPHY WITH SECOND COLUMN CONFIRMATION

Organochiorine pesticides and polychlorinated biphenyls (PCBs) will be analyzed by USEPA Methods

8081A (pesticides) and 8082 (PCBs). USEPA Methods 3520C for water and 3550B for soil will be the

preparation methods.

USEPA Methods 8081A and 8082 are GC methods, in which the sample extract is injected into a G

using the solvent flush technique, and the compounds in the GC effluent are detected by an electron

capture detector (EGO). Results detected at or above the RE are confirmed by second column

identification. The laboratory SOPs for the pesticide, PCB, and preparation methods are included in

Appendix C.

4.4 CHLORINATED HERBICIDES BY GAS CHROMATOGRAPHY WITH SECOND
COLUMN CONFIRMATION

Analyses for herbicides will be performed using USEPA Method 8l5lA. USEPA Methods 3520C for

water and 3550B for soil will be the preparation methods.

This method is performed by hydrolyzing the chlorinated esters with potassium hydroxide. The sample is

then acidified and extracted with solvent. The acids are converted to methyl esters using diazomethane.

The esters are determined by employing an EGO or equivalent, and the results are reported as acid

equivalents. Results detected at or above the RL are confirmed by second column identification. The

laboratory SOPs for the herbicide method are presented in Appendix C.

4.5 MERCURY BY COLD-VAPOR ATOMIC ABSORPTION

Mercury will be analyzed in the samples collected during the investigations using cold-vapor atomic

absorption (CVAA) following SW-7470A and SW-7471A for water and soil samples, respectively.

Mercury is a biotoxic metal, and its concentration may have effects on microbial degradation of

constituents.

The method is performed by digesting a sample with potassium permanganate and potassium persulfate.

The mercury is then reduced to an elemental state. The elemental mercury is aerated from the solution,

and the mercury vapor content is measured as it passes through a cell positioned in the light path of an
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atomic absorption spectrophotometer. The laboratory SOPs for the mercury analysis are included in

Appendix C.

4.6 METALS BY INDUCTIVELY COUPLED PLASMA

Metals analyses for groundwater, soil, and effluent water samples performed by ICP will follow

SW-6010B3. The concentrations of metals in water, particularly iron, will aid in the estimation of mass of

constituents lost to biodegradation through iron reduction (Technical Protocol for Implementing Intrinsic

Remedialion with Long-term Monitoring for Natural Attenuation of Fuel Contamination Dissolved in

Groundwater [Wiedemeier et at., 1995]). Metals analysis for soils is required for confirmation of

excavation at disposal sites.

Watter samples will be acid digested using Method 3005A. Soil and sediment samples will be digested by
Method 305013. ICP analysis uses a radio-frequency ICP to produce element-specific atomic-line
emission spectra. The spectra are dispersed by a grating spectrometer, and the intensities of the lines are
monitored by photornuiltiplier tubes. The laboratory SOPs for Methods SW-6010B3, 3005A, and 3050B
are included in Appendix C.

4.7 METHANE, ETHANE, ETHENE, AND CARBON DIOXIDE

The presence of methane, ethene, ethane, and carbon dioxide will be determined by STL-LA SOP No.
COI-GC-005 (STL, 2001), based on the paper Dissolved Oxygen and Meathane in Water by a Gas

Chromatography Headspace Equilibration Technique (Kampbell et al., 1989). Method AM20Gax!SOP

COI-GC-005, which has also been called "USEPA RSK SOP-I 75, Modified," may be found in Appendix

C. This method was selected to help characterize the conditions of the groundwater for constituent fate
and transport evaluation. Methane in groundwater is indicative of strongly reducing conditions and

microbial degradation. Reducing conditions are conducive to dechlorination of polychlorinated ethenes

to nmonochiloroethiene (vinyl chloride). This method may be used to determine the concentration of certain

gases (i.e., methane, ethene, ethane, and carbon dioxide) dissolved in) aqueous samples.

The water sample is collected in a 40-milliliter VOC vial free of headspace. A headspace is generated in

the laboratory by replacing 10 percent of the water sample with high-purity helium. The sample bottle is

agitated for 5 minutes, and a sample of the headspace is collected and injected onto a GC system, where

the gaseous COCs are separated and detected by a flarre ionization detector or thermal conductivity
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detector. The concentration of the dissolved gas in the original water sample is determined using Henry's

Law, the headspace concentration of the gas, the bottle volume, and the temperature of the sample.

4.8 TOTAL ORGANIC CARBON

Total organic carbon (TOC) in the sample will be determined by USEPA Method 9060M. Method

9060M was selected to help characterize the conditions of the groundwater for constituent fate and

transport evaluation. Knowledge of the TOG content of the aquifer is important in sorption and solute

retardation calculations (Wiedemeier et al., 1995). This method measures carbonaceous materials in

liquid samples. TOG in soil samples will be determined by the Walkley Black method (ASTM 2974-8D))

or equivalent method. The laboratory SO1's for the TOG analyses are included in Appendix C.

4.9 BROMIDE, CHLORIDE, NITRATE, NITRITE, AND SULFATE

Analyses of anions (bromide, chloride, nitrate, nitrite, and sulfate) will be performed by USEPA

300.0/SW-9056. Anions were selected to help characterize the conditions of the groundwater for

constituent fate and transport evaluation. Chloride is measured to ensure that groundwater samples are

representative of the water constituting the saturated zone in which the dissolved constituents are present

(Wiedemeier ct/al., 1995). Nitrate concentrations are used to estimate the mass of constituents that can be

biodegraded by denitrification processes, and sulfate concentrations are used as an indicator of anaerobic

degradation (Wiedemeier ci at, 1995).

Method 300.0/S W-9056 identifies and quantitates anions by ion chromatography (IC). A 2- to 3-milliliter

aliquot of sample is injected into a stream of carbonate-bicarbonate eluent and pumped through three

exchange columns, where the anions are converted to their corresponding acids, into a conductivity

detector. The laboratory SO1's for the anion analyses are presented in Appendix C.

4.10 ALKALINITY

Alkalinity analysis will be performed by MCAWW Method 310.1. Alkalinity was selected to help

characterize the conditions of the groundwater for constituent fate and transport evaluation.
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Method 310.1I identifies and quantitates alkalinity by titration. The aliquot of sample is titrated with
sodium carbonate and sulfuric acid to an endpoint pH- of 4.5. The laboratory SOPs for the alkalinity
analysis are presented in Appendix C.

4.11 SULFIDE

Sulfide analysis will be performed by MCAWW Method 376.1. Sulfide was selected to help characterize
the conditions of the groundwater for constituent fate and transport evaluation.

Method 376.1 identifies and quantitates sulfide. Sulfide is precipitated from the sample by the addition of
zinc acetate, then oxidized with iodine into sulfur. The laboratory SOPs for the sulfide analysis are
presented in Appendix C.

4.12 VOLATILE FATTY ACID

Volatile fatty acid (VFA) analysis will be performed by Standard Method 5560. VFAs were selected to
help characterize the conditions of the groundwater for sodium lactate distribution and for constituent fate
and transport evaluation.

Method 5560 identities and quantitates VFAs by IC. A 2- to 3-milliliter aliquot of sample is injected into
a stream of carbonate-bicarbonate eluent and pumped through an1 ion exclusion column, where the anions
are converted to their corresponding acids, into a conductivity detector. The STL SOP for the VFA
analysis is presented in Appendix C.

4.13 TOXICITY CHARACTERISTIC LEACHING PROCEDURE EXTRACTION

Disposal samples will be extracted by toxicity characteristic leaching procedure (TCLP) using SW-846
Method 13 11 before analysis. TCLP extraction involves the separation of any liquid present from the
solid sample, and extraction of the solid sample with an amount of extraction fluid, consisting of glacial
acetic acid and, in some cases, sodium hydroxide, equal to 20 times the weight of the solid sample. The
extraction fluid is a function of the alkalinity of the solid sample. A special zero headspace extractor
vessel is used for thle VOC analytes. The liquid initially separated from the solid sample is then combined
with the extract (if compatible) and analyzed for the fractions requested according to the appropriate
SW-846 method (e.g., 82608 or 601013).
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The disposal samples occasionally may require characterization for reactivity, ignitability, and/or

corrosivity. The laboratory SOPs for determining these characteristics are presented in Appendix C.

4.14 FIELD CHEMICAL TEST METHODS

Field chemical test parameters include pH, temperature, specific conductance, DO, ORP, ferrous iron,

carbon dioxide, and turbidity. These parameters were selected to acquire knowledge of the groundwater's

natural condition and its ability to degrade constituents.

The field measurements of pH, temperature, and specific conductance will be used to determine the

presence and activity of microbial populations, the solubility of oxygen and other geochemical species,

and the ability of the water to conduct electricity, respectively (Wiedemeier el al., 1995). DO

concentrations are used to estimate the mass of constituents that can be biodegraded by aerobic processes

(Wiedemeier et a!., 1995). ORP is an indicator of the relative tendency of a solution to accept or transfer

electrons. Ferrous iron is an indicator of anaerobic biodegradation, in which ferric iron acts as an electron

acceptor. Carbon dioxide concentrations are used to estimate the mass of constituents that can be

biodegraded by anaerobic condition processes. Turbidity is used to measure the amount of suspended

particles within groundwater.

4.15 CALIBRATION PROCEDURES AND FREQUENCY

Calibration of instruments and support equipment is required to ensure that the analytical system is

operating correctly and functioning with the proper precision, bias (accuracy), and sensitivity. The

frequencies of calibration and calibration verification are presented in the LQMs (Appendix A), are based

on the various analytical methods and industry standards, or may be based on project-specific DQOs.

Calibration of equipment is performed with physical and chemical reference standards, as presented

below.

4.15.1 Physical Reference Standards

Physical reference standards associated with periodic calibrations include weights for calibrating

scales/balances and certified thermometers for calibrating working thermometers. Whenever possible,

physical reference standards will be calibrated by a body that can provide traceability to nationally or

internationally recognized standards.
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4.15.2 Chemical Reference Standards and Reagents

This subsection describes chemical reference standards and reagents. Chemical reference standards are

generally associated with operational calibration. These standards include reference materials traceable to

recognized standard suppliers. These may include vendor-certified materials traceable to national or

international standard reference materials (e.g., NIST or AMLA). Reagents, including critical solvents and

acids used for sample preparation and/or analysis, are subjected to internal evaluation at the laboratory.

The laboratory chemical reference standards and reagents program involves chemical testing on a

lot-by-lot basis. This program is discussed in the LQMs located in Appendix A.

4.15.3 Standard Verification

Standards are verified by quantitative comparison to a second known standard before data are reported.

The standard must meet specified QC criteria for the independent/second source initial calibration

verification.

4.15.4 Operational and Continuing Calibration Procedures

The calibration procedures, preparation of calibration standards, and frequency of initial and continuing

calibration checks for each laboratory are described lbr each analytical method in the following

Subsections, and are presented iii Appendix B. At a minimum, each instrument and other equipment used

by a laboratory must be caulibrated and maintained at the recommended intervals prescribed by the

analytical method employed. In those cases where it has been demonstrated that more frequent

calibration or maintenance is required, the base method will be enhanced as necessary.

Initial Calibration Curve - An analytical instrument is calibrated when an instrument response can be

related to the concentration of an analyte. This relationship may be depicted graphically and referred to

as a "calibration curve." Initial calibration curves must be established based on the requisite number of

standards identified within the miethod for each target analyte (and Surrogates for organics). The RLs will

be established by the laboratory at the low standard for each target analyte. All reported concentrations

Ibr target analytes will be within the high and low initial calibration standards. Data generated below the

low standard will be reported as estimated (i1-flagged) values. Data generated above the high standard

will be diluted within the calibration range and reanalyzed. The frequency requirements for the initial

calibration vary amnong the individual methods and are presented in the following subsections.
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VOCs and SVOCs by GC/Mass Spectrometry - Calibration for GC/mass spectrometry will be

performed according to SW-846 methodology and the instrumentation manufacturers' recommendations,

as described in the laboratory SOPs. GC/mass spectrometry compounds will be calibrated using five

standards that bracket the linear range of the detector, or six standards if quadratic fit is to be used. The

CC/mass spectrometer will be tuned to meet ion abundance criteria provided in Table 4-2 for

4-bromofluorobenzene for Method SW-8260B, and Table 4-3 for decafluorotriphenylphosphine for

Method SW-8270C.

If the percent RSD of any compound (other than calibration check compounds - RSD less than or equal to

30 percent) is greater than 15 percent, calibration curves of area ratio versus concentration may be

constructed using first-order regression fit of the five calibration points. The correlation coefficient must

be greater than or equal to 0.995. If second- or third-order regression is used, six data points for second

order and seven data points for third order will be used for calibration only if individual correlation

coefficients are Ž0.990.

ISs for CC/mass spectrometry volatiles will be added to each sample, standard, LCS, MS/M4SD, and

method blank. The VOC ISs are as follows:

* Fluorobenizene
* Chlorobenzene-d5
* I1,4-Dichlorobenzene-d 4

Table 4-4 presents the volatile analytes quantitated by each IS.

ISs for GC/mass spectrometry semnivolatiles will be added to each sample, standard, LCS, MIS/MSD, and

method blank. The SVOC ISs are as follows:

* I1,4-Dichlorobenzene-d 4
* Naphthalene-d,
* Acenaphthene-dio
• Phenanthrene-dl,
* Chrysene-d12
* Perylene-di 2

Table 4-5 presents the semivolatile analytes quantitated by each IS.
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Organics by GC with Second Column Confirmation - The GC calibration will follow SW-846
methodology and instrument manufacturers' recommendations, as described in the STL SOPs.

Calibration consists of five standards that bracket the linear range of the detectors. The concentration of
the lowest standard will be at or below the project RL. Second column confirmation is required for

samples that exhibit a positive result at or above the RL, except for multi-component compounds

(toxaphene, chlordane, and PCBs). The confirmation system must contain a dissimilar column and is

calibrated and subject to the same QC as the primary GC system. Data from both analyses will be

reported, and the most reliable of the two results will be identified. The two results will not be averaged.

Before calibration, retention time windows for each standard on each GC column are determined

whenever a new GC column is installed. The following procedure is used to establish retention time

windows. Three injections of each standard are made over a 72-hour period at approximately equal

intervals. The standard deviation is calculated from the three absolute retention times. For

multi-response anialytes, one major peak is chosen from the chromatographic profile for the retention time

Study. Retention time windows for each analyte are updated at least daily and are determined using the

continuing calibration analyte retention time plus or minus three times the standard deviation determined

inl the Study. It' the retention time window for an analyte is too restrictive or zero, a retention time

window width of 0.03 miullte will be used.

CVAA Mercury - Mercury analysis by CVAA will follow SW-7470A and SW-7471A calibration

criteria with five standards and manufacturers' recommendations, as outlined in the laboratory SOP. This
includes a daily mullti-point calibration run before sample analysis and calibration cheeks analyzed after

every 10 samples. Instrument setting and alignment will be optimized by maximizing the energy setting.

The cell will be aligned by minimizing the absorbency reading.

1CP and ICP "Trace" Metals - Inorganic analyses for metals may be performed using ICP "trace"

methods. For metals by the "trace" ICP method, the calibration is identical to standard ICP calibration

and Iollows mantifacturers' recommendations and SW-6010 B methodology, as detailed in the laboratory
SOP. The instrument must be calibrated daily with one standard and a blank, or once every 24 hours, and

each time the instrument is set up. Calibration checks will be analyzed at a frequency of every

10 samples. The instrument operation is verified by checking the automatic gain setting and optical

alignment.
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The initial calibration for ICP "trace" metals analysis must be established by adhering to the following:

* Calibration - Perform the initial calibration with a high-level standard and a

calibration blank. The concentration of the single standard establishes the linear
calibration range and must fall below the upper linear dynamic range of the

instrument. To ensure accuracy of concentrations at the RL, verification of a

low-level standard is prepared from the primary source standard and results must be

within 4±20 percent of its expected value. If the 20 percent criterion cannot be

consistently met, the concentration of the daily low-level continuing calibration

verification standard (and associated RLs) should be increased until compliance is

attained.

* Standard Prenaration - The standard may be a "mixed" solution, meaning it contains

all the metals of interest (as long as the metals are compatible), or a set of standard

solutions, where each standard contains a subset of the compatible metals of interest.

Methane, Ethane, Ethene, and Carbon Dioxide - Calibration of methane, ethane, ethene, and carbon

dioxide will follow the laboratory method criteria. The SOP is presented in its entirety in Appendix C.

Dissolved gas compounds will be calibrated using five standards that bracket the linear range of the

detector. Each initial calibration must have an RSD less than 25 percent for each compound.

TOC - TOC analysis will follow SW-9060/EPA415.1 calibration criteria and manufacturers'

recommendations, as described in the laboratory SOP. Areas of at least three injections of a primary

standard are read, averaged, and set to the true value of the standard before a multi-point calibration is

run. An independent standard is analyzed to check the validity of the calibration, and calibration checks

are analyzed after every 10 samples.

Bromide, Chloride, Nitrate, Nitrite, and Sulfate - Anion analysis will follow SW-9056[USEPA 300.0

method calibration and the IC calibration requirements, as outlined in the laboratory SOPs. The

instrument must be calibrated daily with at least 3 standards, and calibration checks analyzed after every

10 samples, as described in Appendix B. The eluent flow rate on the IC is adjusted to 2 milliliters per

minute (mL/min) to achieve ion separation. The detector offset is adjusted to zero based on effluent

eluent conductivity, and the regeneration flow rate (usually 2.5 to 3 mL/min) is adjusted with the fiber or

membrane suppresser to maintain stability. The anions are identified by retention time as compared to

standards and quantitated by measurement of peak area or peak height.

Wet Chemical Test Methods - Analytical systems for wet chemistry techniques will be calibrated or

standardized before sample analysis. The calibration consists of defining the working range by use of a
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series of standard solutions. The calibration will be verified on an ongoing basis (every 10 to 20 samples

minimum, and at the end of the analytical sequence) to ensure that the system remains within

specifications. The titrimetric wet chemistry techniques will use a primary standard to verify the

standardization of the titrant. Calibration and standardization for wet chemistry test methods are

discussed in the paragraphs below.

Alkalinity - The alkalinity calibration will follow USEPA 310.1 methodology, as described in the

laboratory SOP. The pHI meter is calibrated with two standards, and the titrant is standardized.

Calibration checks are analyzed after every 10 samples.

Sul~fide - The sulfide calibration will follow USEPA 376.2 methodology, as detailed in the laboratory

SOP. The sodium thiosulfate and iodine titrant standards are standardized.

VFAs - The VFA calibration will follow Standard Method 5560, as outlined in the laboratory SOP.

Calibration checks are analyzed after every 10 samples.

4.16 LABORATORY QUALITY CONTROL PROCEDURES

Laboratory overall method performance will be monitored by thle inclusion of various internal] QC checks

that allow an eva1luation of method control (batch QC) and the effect of thle sample matrix on the data

being generated (muatrix-specific QC). The overall quality oblectives arc to implement procedures for the

laboratory analysis and reporting of data that are indicative of the degree of quality consistent with their

intended Lise. Laboratory QC samples consist of method blanks, instrument blanks, LCSs, and calibration

verification samples. In addition to laboratory performance QC, matrix-specific QC is utilized to

determine the effect of the sample matrix on the data being generated. It generally includes MS/MSDs,

sample duplicates, and the use of surrogate Compounds. Laboratory QC samples, acceptance criteria, and

corrective actions by reference methods for inorganic and organic methods are presented in the LQMs

located in Appendix A. The following subsections identify the specific internal QC measures to be used

by the laboratory when performing the analytical tests.

4.16.1 Analytical Sequence Quality Control

Tables I- through 1-8 of USAGE, 200 1, (Appendix D) include summaries of' thle QC samples to be

included with each analytical sequence for seven of the SW-846 methods.
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4.16.2 Ratch/Matrix-speciric/Performance-balsed Quality Control

Laboratory QC samples are added to the normal sample stream to demonstrate that the laboratory is

operating within prescribed requirements for accuracy and precision. The type and frequency of specific

laboratory QC samples depend on the specified analytical method. In general, SW-846 recommends that

blanks, blank spikes (LCSs), and sample spikes (MS/4SIDs) be analyzed at a frequency of one per batch.

A batch is defined as samples that are analyzed together with the same method sequence, the same lots of

reagents, and the same manipulations common to each sample within the same time period or in

continuous sequential time periods. The laboratory LQMs presented in Appendix A contain details of

batch-specific QC.
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5.0 DATA REDUCTION, REVIEW, VERIFICATION, REPORTING, VALIDATION, AND
RECORD KEEPING

The following subsections describe how the data are reduced by the laboratory and the procedures for

calculation of the data quality indicators (DQls). These DQls consist of precision, accuracy, limits of

reporting (MDLs and RLs), and completeness.

5.1 DATA REDUCTION

Computerized data stations are present for each major analytical instrument. Most data reduction is

performed at the data station associated with a particular piece of equipment. The analyst performs the

analysis and enters the data on the parameter bench sheet and corresponding data station(s). Bench sheets

contain all necessary information to establish sample identity, integrity, calibration evaluation, analytical

observations, and results to process and validate the sample test data. A bench sheet key provided to the

analyst specifies how information is to be recorded (e.g., notation and significant figures), the data

reduction formula, and (lhe QC samples required and their control criteria. Calculations are performed by

the data station at each instrument and/or specialized software utilized by the Management Information

Systems Department. The protocols used for rounding and significant digits for numerical data are in

accordance with the LUSEPA 600/4-79/0 19 publication Handbook of AnalYtical Laborato~y Quality

Control in WValer cinc Wastewater Laboratories (USEPA, 1979).

Sample quantitation will be performed based on the formulas listed in the laboratory method SOPs
presented in Appendix C. Laboratory soil calculations have been modified to report results in pg/kg for

organic analysis and mng/kg for inorganic analysis. Calibration factors will be determined from the initial

calibration.

5.1.1 Organic Analysis

The formulas used for external and internal calculations are presented in the laboratories' method SOPs.

CompoLunds with calibrations that do not meet the RSD criterion of less than or equal to 15 percent will

be qutantitated from a calibration curve.

External Standard Method - External standard method of quanititation is usually performed for GC

methods Such as SW-808 I A, SW-S082, and SW-815IIA.
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Internal Standard Method - The internal standard method of quantitation is usually performed for

GClmass spectrometry methods such as SW-8260B and SW-8270C.

5.1.2 Inorganic Analysis

The formulas used for inorganic analyses, such as metals and wet chemical tests, are presented in the

laboratories' method SOPs. Most inorganic compounds are quantitated from a calibration curve. The

correlation coefficient must be greater than or equal to 0.995.

Ferric Iron - Ferric iron will be derived from the total iron result obtained from Method SW-601l0B and

the ferrous iron result obtained in the field or analyzed by the laboratory. The following calculation will

be used (APHA et at., 1992):

Ferric Iron (mg/L) = Total Iron (mg/L) - Ferrous Iron (mg/L)

VWhere:

Total Iron = Total iron result obtained from SW-60 10B
Ferrous Iron - Ferrous iron result obtained from field test kit or laboratory analysis

5.2 DATA QUALITY CONTROL REVIEW

There are various levels of assessment required for screening data and definitive data. The following

subsections discuss the requirements of each.

5.2.1 Assessment of Screening Data

Screening level data are typically characterized by less stringent QA/QC procedures. Assessment of

screening level data consists of checking available QA/QC indicators and confirming the results with

definitive analyses, usually at a I0 percent frequency.

5.2.2 Assessment of Definitive Data

Definitive level data require more stringent QAIQC procedures than screening level data. The following

subsections discuss the review elements involved in the assessment of definitive data.
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Data Evaluation - The MACTEC senior chemist uses the results of the data review to summarize
findings in the DQE case narrative report to determine the usability of the data. The DQE case narrative

report lists all potential effects of QAIQC failures on the data, and the senior chemist assesses the impact

of QA/QC failures on the attainment of the DDMT DQOs and contract compliance.

Data Qualifiers - Data qualifiers will be applied by the project chemist as appropriate to alert the data

user of deficiencies in the data. If any data points require qualification, they will receive data qualifiers as

described in Table 5-I1. The data associated with compounds/analytes that do not meet initial calibration,

continuing calibration, surrogate, and/or LCS criteria will be considered either unusable (flagged "R") or

quantitative estimates (flagged "J'D, as outlined in the data evaluation SOPs included in Appendix E. If

ISs fail criteria (after corrective action is taken), compounds associated with the individual IS or surrogate

will be considered either unusable (flagged "R") or estimated (flagged "J"). If sample analysis exceeds

holding times, the data will be flagged as estimated ("J") if less than or equal to two times the

requirement, or ats unusable ("R") if greater than two times the recommended holding time. If the method

blank wats impacted, the results will be qualified according to MACTEC's DQE SOP ats estimated,

possibly biased high, or false positive based on blank data ("B"). MS and MSD data will be reviewed and

qlualified based on all the data available. If several QC limits arc exceeded, the associated data will be
considered ats un1usable, flagged "R", and not be used. Estimated data are not necessarily unusable data.

Project-specific data Such as precision, accuracy, and completeness goals will be reviewed, and the data

will be validated Subject to these goals. If these goals are not met for C-Cs, resamnpling and analysis may

be necessary.

Data Verification - Definitive data assessment begins at the laboratory. Each laboratory is responsible

for ensuring the chemical data generated are of sufficient quality to meet intended uses for the DDMT
project. Once the data have met the laboratory's standards, data verification is performed to determine

whether the data package is correct and complete.

Data Review - Data review documents the possible effects on the data that result from various QC

failures. It does not, however, determine the worth of the data, nor does it include the assignment of

qualifier flags. The results of all of the following examinations are reported in the data review:

1. Initial inspection. The laboratory chemists screen the data for errors and
inconsistencies, checking C-Cs, sample handling procedures, analyses requested,
sample description, sample identification, and cooler receipt forms. The chemists
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verify that the data were examined by a laboratory manager or QA officer. Sample
holding times and preservation are likewise checked and noted.

2. Examination of actual data. Chemists examine the data from laboratory matrix
duplicates, blind duplicates, trip blanks, equipment blanks, LCSs, LCS duplicates
(LCSDs), MS/MSDs, surrogate recoveries, and field samples to determine whether
the data are of acceptable quality. RPDs for LCSs/LCSDs and MSiMSDs must also
meet the data precision requirements of the method. Surrogate recoveries must fall
within acceptable method limits, or the data may be qualified as estimated or
unusable.

3. Recoveries on LCSs, MSs, and MSIDs must indicate that acceptable data have been
generated. MS/MSDs should be analyzed at least once per every 20 samples or once
per preparation batch, whichever is greater, per day.

Examples of the specific types of reviews performed by MACTEC chemists include the following:

I .Sample Analysis Completeness - Were all samples analyzed? Were samples
analyzed for the parameters listed in the SAP and project-specific Work Plans?

2. Evaluation of Holding Times - Were samples analyzed within the specified holding
and extraction times?

3. Evaluation of QC - Were standard curves within method control limits? Were
preparation or method blanks impacted? Were continuing calibration standards in
control? Were formulas and calculations used in analyte quantitation correct? Were
the LCS recoveries within QC limits? Was an MS/MSD analysis performed? How
did field duplicates compare? Were corrective actions taken where necessary?

4. Establishment of MDLs and RLs - Were RLs met? If not, why?

5.3 DATA VERIFICATION/VALIDATION

The procedures used by MACTEC for data evaluation and validation are described below. The primary

DQE is performed by MACTEC's staff or project chemist following the SOPs developed for DDMT.

These SO1's are presented in Appendix E. The DQE narrative and qualified (flagged) data tables are

reviewed by a senior chemist. The data qualifier flags are described in Table 5-1. The data review

process was developed based on reference to the following USEPA and USACE documents:

* USEPA Contract Laboratory Pro grain National Functional Guidelines for Organic

Data Review, EPA 540/R-99/008 (USEPA, 1999)

• USEPA Contract Laboratory Program National Functional Guidelines for Inorganic

Data Review, EPA 540/R-94/0 13 (USEPA, I1994b)
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* USEPA Region III National Functional Guidelines for Organic/Inorganic Data
Review, EPA 600/R-96/055 (USEPA, 1994c)

* USEPA Contract Laboratory Program National Functional Guidelines for Low
Concentration Organic Data Review, EPA 540/R-00/006 (USEPA, 2001la)

* USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review, EPA 540/R-01/O08 (USEPA, 2002)

* USACE, 2001

* Any other method-specific criteria as presented in USEPA, 1996, Update III

The laboratory and field QC data and field notes provide the information to evaluate the analytical data
for accuracy, precision, and completeness with respect to the project-specific DQOs. The data are first

evaluated based on field notes taken during collection of the samples to assess sampling conditions and

sampling procedures, or whether changes to the planned procedures were necessary. Secondly, each

sample shipment sent to the [laboratory is assessed for adherence to method-prescribed holding times,

proper C-C documentation, correct usage of sample containers, and sample integrity upon receipt by the

laboratory. Examples of elements reviewed are presented below:

* Field Record Completeness - Were all field analyses performed? Were all samples
collected'? Were any problems encountered, and how were they resolved? Were all
field records complete (e.g., C-C forms, FSRs, and boring logs)?

* Sampling and Decontamination Procedures Review - Were all field duplicates
collected'? Hlow did they compare? Was a rinsate collected for the sampling event'?
Did the rinsate show constituents? Were the trip blanks impacted? Did samples
arrive intact, properly preserved, Land following proper shipping protocol?

* Identification of Valid Samples - Were the samples collected representative of
oil-site conditions? Were the wells properly constructed, or were adequate amounts
of sample available from creeks or streams'? Were there sources of potential
constituents during sampling?

* Correlation of Field Test Data and Identification of Anomalous Field Test Data - Did
data from different methods of measurement correlate?

* Review of the Results of Field QC Samples, Such as Rinsates, Trip Blanks, and
Duplicates, Can Hlelp in Assessing Sample Integrity and Precision - The field data
and laboratory data will be reviewed and evaluated compared to the DQOs
established in this QAPP. Data validation will be performed on all DDMT chemical
samples (I100 percent).
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The laboratory's internal QC procedures for calibration, method validation, and performance evaluation

include appraisal of method-prescribed tune (for GC/mass spectrometry) and calibration criteria, method

blank analyses, LCS analysis, MS/MSD analyses, and assessment of surrogate and IS recovery where

applicable. MACTEC's evaluation of the laboratory data focuses on exceptions to the planned QC

activities, problems encountered, and the effectiveness of the methodologies used within the laboratory.

The data are then evaluated overall with respect to the project DQOs and evaluated for completeness.

The following subsections present the evaluation procedures used for the analytical data with respect to

the project-specific DQOs.

5.3.1 Evaluation of Field Data Quality

QC samples are collected to assess the quality and representativeness of the field sampling activities and

the accuracy of analytical results from the laboratory. Field QC samples will be collected in accordance

with the procedures and protocols in the FSP and in project-specific Work Plans.

The QC samples are collected concurrently with the field samples to assess the accuracy and precision of

sampling and analysis. The field QC samples that will be collected will consist of field duplicates,

MS/MSDs, trip blanks, field blanks, and rinsates (equipment blanks), as defined in USACE, 2001. The

QC samples are collected in the same types of containers as those used for the field samples, and treated

in the same manner. The QC samples will be analyzed by the laboratory concurrently with the field

samples. QC samples are evaluated for reproducibility where applicable and the impact of blank impacts

if present.

Field duplicates are collected to assess sampling precision. They consist of replicate grab samples

collected concurrently with the associated field samples. Although not collected at separate field

locations, they are considered separate field samples for analytical purposes. Duplicate samples

submitted to the laboratory are identified with unique sample codes to hide their identity from the

laboratory and are typically referred to as "blind duplicates". Cross-references to the sample's true

identity are annotated in field logbooks and Daily Quality Control Reports maintained by field sampling

personnel.
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Field duplicate samples are collected to meet the frequency of approximately 10 percent established by
USAGE. Poor precision is represented if, during evaluation of laboratory data, RPDs exceed those as
outlined per analysis classification.

Field duplicate RPDs are calculated in a manner simnilar to that described for MS/MSDs for analytical
values that are greater than or equal to the RL.

Trip blank samples are collected to assess whether cross-contamination of water samples collected for
analysis of VOCs occurred during sampling and shipment to the laboratories. The trip blanks are placed

in the sample shipping container with the aqueous and solid field samples to be analyzed for VOCs.

5.3.2 Evaluation of Laboratory Data Quality

Laboratory data are evaluated to assess adherence to method-prescribed calibration and/or continuing

calibration criteria, method blank analysis results, analyte recoveries from LCSs, MS/MSID recoveries and

RPDs, surrogate recoveries, and ultimately completeness. Except for completeness, these criteria are

used to evaluate thle accuracy and precision of the data generated by the laboratory. Furthermore, the

USAGE-specified control limits for the major USEPA SW-846 methodologies are presented in USAGE,

200 1, and dlata arc evaluated based onl those limits.

In general, control limits not addressed by USAGE, 2001, default to laboratory-generated limits.

Laboratory-established control limits are based onl the mean %R plus or Imiuls 3 standard deviations of

thle mean using a minimum population of 20 recovery values.

The accuracy of the laboratory data is assessed by consideration of:

* Recovery of spikes from field samples spiked with known amounts (MS and MSD)
* Recovery of surrogate spikes for most analyses by GC
* Recovery of analytes from LCS

To determine precision, duplicaties and MS/MSDs are analyzed. The values reported for a spiked sample

(MS) and a spiked duplicate (MSD) are used to Calculate an RPD. At times, the laboratory may also

analyze LGSDs and determine RPD. The control limits are those established by USAGE, 2001. Where

USAGE, 2001, does not address a specific analytical method, the laboratory-established control limits are
used. The ]laboratories' internal control limits are based oil a statistical population of at least 20 RPD
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values. They are calculated by determining the mean RPD plus three times the standard deviation for the

upper limit and zero RPD as the lower limit.

To evaluate completeness, the number of valid data points obtained from the measurement systems is

compared to the number that was expected to be obtained under correct or normal conditions. Project

objectives stipulate that 90 percent of the data are expected to be valid based on the evaluation of the QC

data.

Representativeness in the laboratory can be determined by ensuring that all sub-samples collected from a

given sample represent the sample as a whole by premnixing and homogenizing. However, overall

representativeness is assessed by a review of the precision obtained from field and laboratory duplicate

samples.

5.3.3 Data Quality Objective Reconciliation

During the DQO reconciliation process, the final version of the evaluated (and, if necessary, qualified)

data is compared to the project DQOs established in the associated Work Plans. Once the analytical

completeness for the data has been calculated (number of usable results/total number of results times 100

percent), the completeness value is compared to the project DQOs. If an analyte fails to meet the

completeness goal, an evaluation of the impact that the failure will have on the DQOs is made. If the

failure is determined to negatively impact the DQOs, resampling will be required to obtain usable

replacement data.

5.3.4 Project Completeness Assessment

As discussed in Subsection 5.3.3, completeness is assessed for comparison to the established project

DQOs. The project completeness is made up of the analytical completeness (calculated as indicated

above) and the field completeness. Field completeness is impacted by problems encountered during the

field effort (e.g., dry wells or soil boring refusal). The project is assessed as complete once the

completeness goals are met or every reasonable effort has been made to obtain the goal and the dataset

cannot be improved with additional sampling and analyses.

040002.03 5-8



8 77 5 1
PA SAP - Defense Depot Memphis, Tennessee November 2005
Vo/ilime II - Quality Assurance Project Plan Revision I
MA CTEC Project Nos. 6301-04-0002 & 6301-05-0006

5.4 LABORATORY SAMPLE MANAGEMENT RECORDS

These records are the documents that provide objective evidence of the performance of a process or
observations of an item. Laboratory sample management records ensure that results produced by the
laboratory are scientifically and legally defensible, and that project events can be reconstructed. Further
discussion of the laboratory sample management records can be found in the LQMs located in Appendix

A.

5.5 DATA REPORTING PROCEDURES

Data will be reported initially by the laboratory, reviewed for data quality, and submitted in technical
reports to AFCEE. Requirements for data reporting are presented in the following subsections.

5.5.! Data Package Format and Contents

Reporting of analytical results for DDMT projects will include environmental and QC sample analysis
(laidt in hardcopy forniat as well as a compLuter disk containing the data utilizing the MACTEC electronic

data deliverable formnat. Analytical hiardcopy reports will contain the following items:

* Case narrative

* C-C records and sample receipt information

* Laboratory name

* Client name

* Date of issue

* Project identification

* Field sample number

* Laboratory sample number

* Sample matrix description

* Analytical method description and reference citation

* Individual parameter results (including second column and primary results where
appropriate)

* Date of analysis (extraction initiated and completed, first rLin, and subsequent runs)
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* MDLs and RLs achieved

* Concentration units

* Any special conditions

* Dilution or concentration factors

* Corresponding QC report (see below)

QC data are recorded on the QC report forms for the appropriate tests and correlated to the analytical

results by the laboratory lot control numbers. The QC results are used to prepare control charts for each

test and matrix type. QC reports will contain the following items:

* Narrative describing any noncompliant samples
* Initial and continuing calibration results
* Tuning results
* Method blanks, preparation blanks, and initial and continuing calibration blanks
* Surrogate results
* MS/MSD results
* LCS results
* IS area counts
* Dilution test and recovery test/post-digestion spike results
* Preparation and analytical run logs

5.5.2 Technical Reports

Analytical results will be included in the technical reports. The data will be presented in tables and

appendices within the reports. Tables within the reports may include the following information:

* Sample identification number
* Sampling date
* Sampling depth (if applicable)
* Positive results and nondetect results
* RLs
* Background concentration (naturally occurring or anthropogenic)
* Analytical method number
• Parameter name
* Units of measure
* Explanation of data qualifier flags

Data will also be presented in tables within the appendices and discussed within the DQE case narratives.

The appendices will include the following information:
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* Data summary tables
* Surrogate recovery results
* LCS results
* N45/MSD results
* Equipment blank, trip blank, and ambient blank results
* Method blank results

5.5.3 Electronic Deliverables

The data will be presented electronically from each laboratory in the format specified by MACTEC. The

analytical data will be submitted in an American Standard Code for Information Interchange (ASCII)

format compatible with EarthSoft's Environmental Quality Information System (EQuIS) database. In

sonic cases, laboratories responsible for limited or mobile analyses will be asked to submit the data as a

Microsoft Excel TM file.

MACTEC Will Submit the data to AFCEE as a print document format file of the hard copy, the DQE

Report forms and narrative, and the final qualified and flagged data summary tables.

5.6 DATA MANAGEMENT PROCEDURES

This subsection describes the project data management process, tracing thc path of the daita from their

generation to their final use and storage (e.g., the field, the office, and the laboratory). The laboratory

standard record-keeping procedures are described in the LQMs (Appendix A). Records may be either

hardcopy or electronic, The record-keeping system allows for the reconstruction of all laboratory
activities that produced the analytical results. Details regarding control of electronic records are provided

in the LQMs (Appendix A).

Sample management and data collection activities are closely documented. For example, as a sample

enters a specific [laboratory fbr analysis, it is documented by intra-laboratory C-C. The following data

flow Occurs at each laboratory:

* Extraction and preparation dates for samples, standards, duplicates, spikes, and
blanks are entered into bound notebooks.

* Final analytical results and QC data are dated and initialed by the analyst.

* Data calculations, %R, and precision data are checked by the laboratory supervisor,
who then in itialIs and dates the output.
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* Results are entered into the laboratory computer system by direct entry or electronic
transfer.

5.6.1 Laboratory Turnaround Time

In general, the standard turnaround time (TAT) for analytical sample results is 21 days from the day of

receipt at the laboratory and 30 days for all deliverables. The TAT may vary depending on

project-specific objectives.

5.6.2 Data Archival/Retention Requirements

Following site activities, all project documentation becomes a part of the final evidence file. Records

must be retained for at least five years from the date of the completion of all data deliverables.
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6.0 PERFORMANCE AND SYSTEM AUDITS

This section describes the performance and system audits that will be performed on-site and at the
laboratories. Annual laboratory audits must be conducted internally for each analytical area to verify the

following at a minimum:

* Procedures are compliant with SOPs.

* Documentation practices are complete and traceable to a certified source.

* Data reviews are complete, well documented, and effective.

* Data reporting practices, including electronic or manual data transfer and client
report generation, are accurate and complete.

All audit findings, any corrective actions, and root cause determinations will be fully documented in QA
reports to laboratory management. All necessary corrective actions must be verified complete within a
reasonable tinieframe. Audits performed by external agencies or accrediting authorities may not substitute

for internally conducted laboratory audits. See the "Internal Audits" section of the LQMs (Appendix A)

for at description of the internal audit procedures. External audits are regularly performed by regulatory

and private accreditation authorities. The available audit reports from the National Environmental

Laboratory Accreditation program and USAGE will be reviewed annually to ensure laboratory adequacy

for continued analysis of project samples.
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7.0 PREVENTIVE MAINTENANCE

The laboratory will administer a Preventive Maintenance Plan that will be implemented to minimize

downtime of laboratory instruments. Equipment maintenance is the responsibility of the analyst and the

department manager. Repairs and/or modifications are recorded on maintenance records. Daily

equipment checks include visual and/or manual inspections of cooling fans, pumps, indicator readings,

detectors, and gas supplies, and other method-specific inspections. Service schedules are established for

performing routine preventive maintenance on all major equipment. The frequency of maintenance must

consider manufacturers' recomumendations and previous experience. Preventive maintenance occurs as

often as every day to as infrequently as once per year, depending on the type and use of the equipment.

The laboratories adhere to strict maintenance schedules that include sustaining optimum working order,

regular inspection, and necessary cleaning.

The frequencies of preventive maintenance, along with the recommended preventive maintenance

schedules, are presented in the LQMs (Appendix A) for analytical instrumentation and equipment.

Schedules may also be defined in a laboratory's operation-specific routine maintenance SOPs.
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8.0 NONCONFORMANCE/CORRECTIVE ACTIONS

This section addresses notification and corrective actions that should be followed by field and laboratory

personnel if there are deviations from the SAP or problems with samples upon receipt at the laboratory.

subsection 3.2.6 contains information regarding corrective actions associated with sample receipt, and

subsection 3.2.3 contains information regarding corrective actions should a C-C or Request for Analysis

form not accompany incoming samples. Significant changes to or deviations from the approved SAP may

not be masde without the written approval of AFCEE. Section 6.0 of the FSP provides additional

information.

Exceedances of matrix-specific QC samples (MS/MSDs) may be problematic because of matrix effect

(signal enhancement or suppression) on the analysis, but should not be viewed as an indicator of poor

laboratory performance. Necessary corrective actions will vary depending on the type of interference and

are subject to analyst professional judgment. When these departures indicate potential for flilse negatives,

luck of sensitivity, or inability to accurately detect the target analyte(s), the analyst will inform the

laboratory project mnagger, who will contact the MACTEC senior chemist for direction regarding finding

possible alternatives. Other options, Such as taking measures to decrease thle matrix effect by such
techniques as implementing cleanup procedures, diluting the samples, or processing a smaller amount of

sample, may be considered. However, consequences to the data (e.g., higher detection limits or less

representative sample aliqulot) must be assessed comparatively with project objectives.
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TABLE 2-1

DATA CATEGORY QAIQC ELEMENTS
REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN

Defense Depot Memphis, Tennessee

Screening Data OAIOC Elements

* Sample documentation (location, date and time collected, batch, etc.);

* Chain-of-custody (when appropniate);

* Sampling design approach (systematic, simple or stratified random, judgmental, etc.);

* Initial and continuing calibration;

* Determinatton and documentation of detection limits;

* Analyte(s) identification;
* Analyte(s) quantitation;

* Analytical error determination: An appropriate number of replicate aliquots, as specified in the QAPP, are taken

from at least one thoroughly homogenized sample. The replicate aliquots are analyzed, and standard laboratory

QC parameters (such as variance, mean, and coefficient of variation) are calculated and compared to method-

specific performance requirements specified in the QAPP;

* Definitive confirmation; At least 10 percent of the screening data imust be confirmed with definitive data as

described below. At a minimum, at least three screening samples reported above the action level (if any) and three

screening samples reported below the action level (or as non-detects, ND) should be randomly selected from the

appropriate group and confirmed.

Definitive Data OAJOC Elements

* Sample documentation (location, date and time collected, batch, etc.);

* Chain-of-custody (when appropriate);

* Sampling design approach (systematic, simple or stratified random, judgmental, etc.);

* Initial and continuing calibration;

* Determination and documentation of detection limits;

* Analyte identification;
* Analyte quantitation;

* QC blanks (trip blank, method blank, rinsate blank);
* Matrix spike recoveries,

* Performance Evaluation (PE) samples (when specified): The laboratory participates in a number of

performance testing (PT) programs that submint perforrmance evaluation (PE) samples to the laboratory for

analysis at regular intervals. The National Environmental Laboratory Accreditation (NELAC) Program,

USEPA Water Pollution, Water Supply and Hazardous Waste Programs submit PE samples to the laboratory

semiannually. In addition, the USACE and USN submit PE samples to the laboratory every 18 months. Project-

specific PE samples wil be submitted to the laboratory when specified by AFCEE.

* Analytical error determination (measures precision of analytical method): An appropriate number of replicate

aliquots, as specified in the QAPP, are taken from at least one thoroughly homogenized sample. The replicate

aliquots are analyzed, and standard laboratory QC parameters (such as variance, mean, and coefficient of

variation) are calculated and compared to method-specific performance requirements specified in the QAPP;

* Total measurement error determination (measures overall precision of measurement system from acquisition

through analysis) An appropriate number of co-located samples as determined by the QAPP are independently

collected from the same location and analyzed following standard operating procedures. Based upon these

analytical results, standard laboratory QC parameters such as variance, mean, and coefficient of variation are

calculated and compared to established measurement error goals. This procedure may be required for each

matrix under investigation, and may be repeated for a given matrix at more than one location at this site.

'The procedures identified measure the precision of the analytical method, and are required when total measurement

error is not determined by definitive confirmation.

Source: Data Quality Objectives Process for Superhund, EPA 540-R-93-071 (USEPA, 1994).
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PROJECT DETECTION, REPORTING, AND SCREENING LIMITS
REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN

Defense Depot Memphis, Tennessee

METHOD
REPORTING DETECTION DISCHARGE SCREENING

METHlOD COMPOUND UNITS LIMIT LIMIT* LIMIT LEVEL"
WATER

8260B I,I,I-Triehloroetlane LggL 1.0 0.21 20 200
1,1,2,2-Telrachloroethane gg/L 1.0 0.22 (l) 1000 0.055
1,1,2-Trictiloroeihane pg/L 1.0 0.22 (I) t00 0.19
I,I-Dichilorocthane ggL I 0 0.21 NL 810
I,I-Dichloroctheile aL .0 0.18 100 7 0
1,2-Diclilorocthiane pg/L 1.0 0.16 (I) NL 0.12
I1.2-Diclhloropropanc pg/L 1.0 0 15 NL 5.0
2-Butanone (MEK) pgIL 10 0.39 NL 1900
2-1-lcxanone (MBK) Pg/L 10 0.35 NL NL
4-Methyl-2-pentanone (MIBK) tg!L 10 0.32 NL NL
Acetone BS/L to 0.74 NL 610
Bcleivee pg/L 1.0 0.22 NL 0.34
Bromnodichioroimethane pg/L 1.0 0.14 NL 0.18
Bromootbnm Itg/L I 0 0.17 NL 8.5
Bromonoefihane IgL I 0 0.36 NL NL
Carbon disullfde Mg/L 1.0 0.28 NL 1000
Carbon tetrachloride gg/L I .0 0 19 (I) 40 0.17
Chlorobenzene fig/L 1.0 0.2 NL 100
Chioroetlhane pg/L 1.0 0 24 NL NL
Chloroform pig/L 1.0 0 16 200 6.2
CIIoromci0hallc Ig/L- 1.0 0.14 NL NL
cis-I1.2-Dichloroethene lig/L 1.0 0.21 too 6 1
cis- 1 .3-Dichloropropene pg/L 1.0 0.12 NL NL
Dibromochloi oniethatie pg/L 1.0 0.1I9 (1) NL 0.13
17tlylbenzene pgfL 1.0 0.19 Nl- 2.9
1nip-Xyleiles pg/L 2.0 0.31 NL 10000
Methylene chloride gg/L 1.0 0.19 20 4.3
Methyl teri-butyl elher (MTBE) Itg/L 5.0 0. 18 NMt NL
o-Xvleoec pg/L 1.0 0 14 NL 10000
Styrenc pg/L 1.0 0.13 NL t00
Tetrachioroethene Ipg/L. 1.0 0. I9 1 20 0.66
Tolcuen lig/L 1.0 0.17 40 720
trans-I1.2-IDichloroethene pg/L 1.0 0.16 too 100
trans-1,3-Dichloropropene pg/L 1.0 0.17 NL NL
Trichloroclhene gg/L 1.0 0.28 g00 0.56
Vinlyl acetate pg/L 2.0 0.14 NL NL
Vinyl chloride ttg/L 1.0 0.21 NL 2.0

8270C 2.4.5-Trichloroplienol pg/L I10 0.13 NL NL
2,4,6-Trichiloroplhenol pg/L I10 0.16 NL NL
2,4-Dictiloropheilol pg/L I10 0 24 NL NL
2,4-Dinieilylphenol pg/t, 10 0.23 NL NL
2.4-Dinitrophenol pg/L 50 1.3 NL NL
2.4-IDiniirotolttell ptg/] 10 0.16 NL NL
2,6-Dinitrotoltiene pg/L to 0.17 NL NL
2-Chiloronaphilialene Ipg/I. t0 0.29 NL NL
2-ChlIorophenol gg/L t0 0.14 NL NL
2-Meilhylnaphtlialene pg/L to 0.028 NL NL
2-Methylphenol (o-cresol) Mg/L 10 0.15 NL NL
2-Nitroanihle pgIL 50 0.18 NL NL
2-Nitrophecnol pg/L 10 0.14 NL NL
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TABLE 2-2

PROJECT DETECTION, REPORTING, AND SCREENING LIMITS
REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN

Defense Depot Memphis, Tennessee

METHOD
REPORTING DETECTION DISCHARGE SCREENING

METHOD COMPOUND UNITS LIMIT LIMIT* LIMIT LEVEL**

8270C 3,3'-Dichlorobenzidine pg/L 50 0.19 NL NIL

(cont'd) 3-Nitroaniline pg/L 50 0.094 NL NL

4,6-Dinitro-2-methylphenol pgL 50 1.8 NL NL

4-Bromophenyl phenyl ether Pg/L I10 0.29 NL NL

4-Chloro-3-methylphenol 1gL I0 0.18 NL NL

4-Chloroaniline .tg/L I10 0.31 NL NL

4-Chloropbenyl phenyl ether tig/L I10 0.21 NL NL

4-Methylphenol (p-cresol) pg/L 1 0 0.2 NL NL

4-Nitroanine pg/L 50 0.11 NL NL

4-Nitrophenol pg/L 50 1 NL NL

Accnaphthylenc fig/L 10 0.03 NL NL

Acenaphthene pg/L 10 0.028 NL NL

Anthracene Pig/L 10 0.03 NL NL

Benzo(a)anthracene plg/L 10 0.028 NL NL

Benzo(a)pyrene pg/L 10 0.022 NL 0.2

Benzo(h)fluoranthene pg/L 10 0 043 NIL NL

Benzo(g',hji)perylene 1gL I0 0.044 NL NL

Benzo(k)fluoranthcne pg/L I10 0.071 NL NL

Benzoic acid pg/L 50 0.81 NL NL

Benzyl alcohol p gIL I10 1.1 NL NE

bis(2-Chloroethoxyhrmethane p gIL I 0 0.24 NL NL

b is(2 -C hloroelhyltether pgIL I10 0.19 NL NL

bis(2-Chloroisopropyl)ether figIL. 10 0,21 NE NE

bis(2 -Ethylhexyl)phthalate P g/L I10 0.36 2 0 6.0
B utylbenzyl plthalate pig/L I10 0.14 NL NL

Chrysene pg/L I10 0 035 NL NL

Dibenzora,11)anthraccne 1gL I0 0.054 NL NE

Dibenzotfurar, fg/L 1 0 0.025 NL NL

Diethylphthate pg/L I10 0 12 NL NL

Diincthylphthalatc jug/L I10 0 27 NL NE

Di-n-butylphthalate pg/L I10 0.13 60 NE

Di-n-octylphthalate psg/L I10 0.16 NE NL

Fliioranthene pigIL I0 0.024 NL NE

Fluorene Pig/E 10 0.035 NE NL

Hexachlorobenzene pg/L I10 0.075 NL 1.0

Hexachlorobutadiene pg/L I10 0.11I NE NL

H-exachlorocyclopentadiene pgfE 50 1.5 NE 50

H-exachloroethane pg/L 10 0.21 NE NE

Indeno(1,2,3-cd)pyrene pg/L 10 0 081 NL NL

Isophorone pg/L 10 0.16 NE NE

Naphthalcne pgIL 10 0.031 20 NIL

Nitrobenzene ltg/L 10 0.21 NE NE

N-Nitrosodi-n-propylaminc ttg/L 10 0.21 NL NE

N-Nitrosodiphenylamnnn pg/L 10 0.18 NE NE

Pentachlorophenol p g/L I10 2 (I) NE 1.0

Phenranthrene ug/L 1 0 0.044 NL NE

Phenol pg/L 1 0 0.14 20 NE

Pyrene 1t/L I0 0 051 NE NE

8OS1A 4.4-DDD pg/L 0.05 0 0085 NL NL

4.4-DDE pgIL 0.05 0.0076 N L NL

4,4-DDT ptg/L 0.05 0.0086 NE N L
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TABLE 2-2

PROJECT DETECTION, REPORTING, AND SCREENING LIMITS
REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN

Defense Depot Memphis, Tennessee

METHOD
REPORTING DETECTION DISCHARGE SCREENING

METHOD COMPOUND UNITS LIMIT LIMIT* LIMIT LEVEL**
80S1A Aldrin pg/L 0.05 0.0061 NL NL
(conl'd) alpha-BHC gg/L 0.05 0.0062 NL NL

alpha-Chlordane gg/L 0.05 0.0073 NL 2.0
beta-BHC Mg/L 0.05 0 0068 NL NL
delta-EFIC pgIL 0.05 0.0064 NL NL
Dieldrin ag/L 0.05 0.0067 NL NL
Endosulihan I pg/L 0.05 0.0072 NL NL
£indostil'an 11 pg/L 0.05 0.0072 NL ML.
Endosu~llfni Su~lfate ltg!L 0.05 0.0083 NL NL
Endrin u±g/L 0.05 0.0074 NL 2.0
Indrin Aldehyde Mg/L 0 05 0.0091 NL 2.0
Endrin Ketone ug/L 0.05 0.013 Nt NL
gamnura-BHC (Lindane) pg/L 0.05 0.0062 Nt 0.2
ganmra-Chlordane ag/L 0.05 0.0065 Nt 2.0
IHeptaclhlor pg/L 0.05 0.0062 Nt 0.4
Heptachlor Epoxide .ig/L 0.05 0.0065 NL 0.2
Metlioxychior Ikg/L 0.1 0.01 NL 40
Toxaplicine jg/L 2.0 0.5 NL 3.0

8082 Aroclor 1016 ag/L 1.0 0 46 Nl- 0.5
Aroclor 1221 agIL 1.0 0.21 NL 0.5
Aroelor 1 232 ag/L 1.0 0.085 Ni- 0.5
Aroelor 1242 pg/L I 0 0.23 Nt 0 5
Aroclor 1248 pg/L 1.0 0.18 Nt- 0.5
Aroclor 1254 jtg/L 1.0 0.18 Nt 0.5
Aroclor 1 260 Ptg/L 1.0 0.085 NL 0,5

XISIA 2,4-D pg/L 4.0 1.6 NL 70
2,4,5-'i' ag/L 1.0 0.27 NL NL
2.4,5-TIP (Silvex) rig/I 1.0 0 28 NL 50

60lOB AILumI II ilum pg/L 200 23 2000 NE-
Antimony pgIL 10 4.1 Nt 6 0
Arsenic Itg/L 10 2.6 100 t0
Bariumi Ftg/L 200 0.75 NL 2000
Beryllium~ ('g/L 5 0.43 NL- 4.0
Cadmiumtil pg/L 2 0 28 20 5.0
Calc ILImI pg/L 5000 330 NL NL
Chrminiuml pg/L 5 I1.9 400 100
Cobalt pg/L 7 0.96 NL NL
Copper pg/L 25 2.3 400 1300
Iron (tg/L 100 49 20000 Nt
Lead a'g/L 3 1.7 300 IS5
MalgneCsium ag/L 5 24 NL NL
Manganese ug/L IS5 1.2 NL NL
Nickel pg/L 40 2.5 300 NL
Potassiumi og/L 5000 63 NL NL
SelenIiuLM pg/L 53.7 NL 50
Silver Mg/L 5 0.74 NL NL
Sodium (tg/L 5000 540 Nt NL
Thalliumi ('g/L 1 0 4.5 Nt 2.0
Vanadiumn ag/L 7 0.71 Nt NLI
Zinc ag/L 20 14 1000 NI.

7470A Mercury Lig/L 0.0002 0.029 2.0 2.0
300.0 Bromide mng/L 0.5 0 075 NL NL

Chloride ing/L 1.0 0 097 NL NL
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TABLE 2-2

PROJECT DETECTION, REPORTING, AND SCREENING LIMITS
REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN

Defense Depot Memphis, Tennessee

METHOD
REPORTING DETECTION DISCHARGE SCREENING

METHOD COMPOUND UNITS LIMIT LIMIT* LIMIT LEVEL**

Nitrate mg/L 0.1 0.016 NL 10

Nitrite mg/L 0.1 0.017 NL 1.0

Sulfate mg/L 1.0 0.11 NL NL

310.1 Alkalinity mg/L 5.0 1.5 NL NL

376.1 Sulfide mg/L 1.0 0.4 NL NL

9060 Total Organic Carbon mg/L 1.0 0.081 NL NL

Dissolved Organic Carbon mg/I. 1.0 0.081 NL NL

RSK-175 Carbon dioxide mg/L 0.17 0.07 NL NL

Ethane mg/L 0.002 0.0003 NL NL

Ethene mg/L 0.001 0.0004 NI. NI.

Methane mg/L 0,00 I 0.0006 NL NL

SM 5560 Acetic acid mg/L 1.0 0.15 NL. NL

Butyric acid mg/L 1.0 0.16 NL NL

Formic acid mng/L 1.0 0.22 NL NL

Lactic acid mg/L I 0 0.3 NI. NL

Propionic acid mg/L. 1.0 0.17 NL NL

Pyruvic acid mg/L 1.0 0.25 NL NI.
SOIL

8260B I,l1,1 -Trichloroethane pg/kg 5.0 0 69 NA 2000
I. 1.2.2-Tetrachloroelharie pg/kg 5 0 0 83 NA NL

1, 1,2-Trichloroethaiie pg/kg 5 0 0.5 NA NL

1,1-Dichloroethane jug/kg 5.0 0.67 NA 23000

1,j-Dichloroethene pig/kg 5.0 0.81 NA NI.

1,2-Dichloroethane pig/kg 5.0 0.6 NA NL
1,2-Dichloropropanle pg/kg 5.0 0 62 NA NL

2-Butanone (MEK) pg/kg 20 2.7 NA 8550

2-Hexanone (MBK) pg/kg 20 1.5 NA NI.

4-Methyl-2-pentanone (MIBK) pg/kg 20 1 6 NA NI.

Acetone pg/kg 20 5.8 NA 16000

Benzene pg/kg 5 0 0 69 NA NL

Bromodichloromethane pg/kg 5.0 0.7 NA NL

Bromoform pg/kg 5.0 0,72 NA NL

Bromometharie pg/kg 5.0 I14 NA 200

Carbon disulfide pg/kg 5.0 I NA NL

Carbon tetrachloride pg/kg 5.0 0.64 NA NL.

Chlorobenzene pug/kg 5.0 L.1 NA 1000

Chloroethane pg/kgg 5.0 1.4 NA NL

Chloroform ptg/kgg 5.0 0 71 NA NL

Chloromethane pg/kg 5 0 1.8 NA 82

cis-1,2-Dichloroetheiie pg/kg 5.0 0.91 NA NI.
cis-1,3-Dichtoropropenc pg/kg 5.0 0.63 NA NL

Dibromochloromelhaine pg/kg 5.0 0 6 NA NL

Ethylbenzene pg/kg 5 0 1.2 NA 13000

ni~p-Xylenes pg/kg 10 2.6 NA NI.

Methylene chloride pg/kg 5.0 1.2 NA NL

Methyl tert-butyl ether (MTBE) pig/kg 20.0 0.67 NA NL

o-Xylene ltg/kg 5 0 1.2 NA NL

Styrene pg/kg 5.0 1.1 NA 4000

Tetrachloroethenc pg/kg 5.0 1.2 NA NI.
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TABLE 2-2

PROJECT DETECTION, REPORTING, AND SCREENING LIMITS
REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN

Defense Depot Memphis, Tennessee

METHOD
REPORTING DETECTION DISCHARGE SCREENING

METHOD COMPOUND UNITS LIMIT LIMIT- LIMIT LEVEL**
8260B ToIluene Ig/kg 5.0 0.72 NA 12000
(cont'd) Irans-I,2-Dichloroeihene pig/kg 5.0 0.76 NA NL

Irans- 1,3-Dichloropropene pg/kg 5.0 0.66 NA NL
Trichloroeihene pg/kg 5.0 0.8 NA NL
Vinyl acelate ptg/kg 10.0 2 NA NL
Vinyl clhloride pg/kg 5.0 1.2 NA NL

8270C 2,4,5-Trichloropheiiol pg/kg 330 4.9 NA 270000
2,4,6-Tricliloroplhetol fig/kg 330 6.8 NA 200
2,4-Dichlorophenol pg/kg 330 5.3 NA NL
2,4-Dinmeihylphenol pg/kg 330 6 8 NA NL
2.4-Dinilrophernol p g/kg 1600 4 1 NA 1000
2,4-DiniiiroloLueneC pg/kg 330 5.7 NA NL-
2,0 -D i n i oto luene pg/kg 330 58 NA NL
2-Chloronaphilialene pig/kg 330 6.3 NA N L
2-Chiloroplienol pg/kg 330 3.6 NA NL
2-Methylnaplhthalerie pg/kg 330 0.99 NA NL
2-Methylphenol (o-crcsol) pig/kg 330 6.7 NA NL
2-Nitroaniline pig/kg 1600 5 I NA NL
2-Niiroplicnol p~g/kg 330 3.4 NA NL
3.3'-Dichlorolhctzicline pg/kg 1600 4.9 NA NL
3-Nitroanlifne ptg/kg 1600 3.2 NA NL.
4.6-Diniitio-2-imctihylplieriol pig/kg 1600 47 NA NL.
4-I3ro'nophcilyl phenyl eiher pg/kg 330 4.7 NA NL.
4-Chiloro-3-inethylphenol pg/kg 330 5 1 NA NL
4-Chloroaniline pg/kg 330 5.2 NA NL
4-Chlorophenyl plhenyl ether pig/kg 330 3.6 NA NL
4-Methyiphenol (p)-crcsol) pig/kg 330 5.8 NA NL.
4-Nitroanilinc jig/kg 1600 3.6 NA NL.
4-Nitrophernol pg/kg 1600 8 1 NA NL
AccraipltIhylenc pig/kg 330 1.4 NA NL
Accrialilthenie ptg/kg 330 0.92 NA 29219000
Anthracene ptg/kg 330 2.3 NA 100000000
Ilenzo(ajanthracerie pg/kg 330 1.4 NA 21100
Flerio(a)pyreric pg/kg 330 2.3 NA 2110
Benzo(b)(luorantliene pg/kg 330 2.3 NA 21100
Bcnzo(g~h,)perylcnc pg/kg 330 1.8 NA NL
Berizo(k)fluoranthcnc pg/kg 330 2.3 NA 211000
Berizoic acid pg/kg 1600 42 NA NL
Benzyl alcohol pg/kg 330 140 NA NL
bis(2-Chloroethoxy)rrnethanc pg/kg 330 16 NA NL,
bhs2-Chloroelhyl)ether pg/kg 330 4.1 NA NI.
hig(2-Chloroisopropylhcther pig/kg 330 5.2 NA NL
bis(2-Ethllyiexyl)phthalate p~g/kg 330 16 NA 1231000
Flatylhcnzyplphthalate pg/kg 330 3 7 NA 100000000
Chirysenc pg/kg 330 0.99 NA 2110000
D~ibervo(a.1i~anthracene pig/kg 330 1.5 NA 2110
Di)bcnzolaran pig/kg 330 0.83 NA NL
Diethylphithaic pg/kg 330 6.2 NA 1285000
Dinhcihylplithalate pig/kg 330 6.4 NA 3309000
IDi-n-butylplhflalatc pig/kg 330 5 NA 61561000
Di-n-ociylphludaate pg/kg 330 II NA 24624000
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TABLE 2-2

PROJECT DETECTION, REPORTING, AND SCREENING LIMITS
REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN

Defense Depot Memphis, Tennessee

METHOD
REPORTING DETECTION DISCHARGE SCREENRNG

METHOD COMPOUND UNITS LIMIT LIMIT* LIMIT LEVEL**

8270C Fluoranthene pig/kg 330 0.93 NA 22000000

(cont'd) Fluorene pig/kg 330 1.3 NA 26281000

Hexachlorobenzene pig/kg 330 1.4 NA 10700

Hexachlorobutadiene pig/kg 330 2.5 NA NL

Hexachlorocyclopentadiene pig/kg 1600 2.9 NA NL

Hexachloroethane pig/kg 330 4.9 NA NL

Indeno(I,2,3-cd)pyrene pig/kg 330 2 NA 21100

Isophorone pig/kg 330 3.5 NA NL

Naphthalene pig/kg 330 0.89 NA 188000

Nitrobenzene pig/kg 330 6 4 NA NL

N-Nitrosodi-n-propylamine pig/kg 330 7 6 NA NL

N-Nitrosodiphenylamine pig/kg 330 4.1 NA NL

Pentachlorophenol pig/kg 330 45 NA 27000

Phenanthrene pig/kg 330 1.1 NA NL

Phenol pig/kg 330 5.7 NA 100000

Pyrenepgk 30 I NA 29126000

8081IA 4,4-ODD pig/kg I7 0.5 NA 99500

4,4-DDE p g/kg 1.7 0 35 NA 70200

4.4-DDT pig/kg 1.7 0.4 NA 70200

Aldrin pig/kg 1.7 0.3 NA NL

alpha-BHC pig/kg 1.7 0.3 NA 3590

alpha-Chiordane pig/kg 1.7 0.35 N A 64600

beta-BHC pig/kg 1.7 0.4 NA 12600

delta-BHC pg/kg 1.7 0.37 NA NL

Dieldrin pig/kg 1.7 0 34 NA 1080

Endlosulfan I pig/kg 1.7 0.33 NA 3694000

EndosLulfan II pig/kg 1.7 0,42 NA 3694000

Endosulfan Sulfate pig/kg I17 0.38 NA 3694000

Endrin pig/kg I 7 0 34 NA 185000

Endrin Aldehyde pig/kg 1.7 0.89 NA 185000

Endrin Ketone pig/kg 1.7 0.7 NA 185000

gamma-BH-C (Lindane) pig/kg 1.7 0.34 NA 17400

gamma-Chlordane pig/kg 1.7 0.31 NA 64600

Heptachtor pig/kg 1.7 0.29 NA 3830

Heptachlor Epoxide pig/kg 1.7 0.42 NA 8000

Methoxychlor pig/kg 3.3 0.51 NA 3078000

Toxaphene pig/kg 67 10 NA 15700

8082 Aroclor 1016 pig/kg 33 6.7 NA 37200

Aroclor 1221 pig/kg 33 9 9 NA 7440

Aroclor 1232 pig/kg 33 5.2 NA 7440

Aroclor 1 242 pig/kg 33 10 NA 7440

Aroclor 1248 pig/kg 33 4.8 NA 7440

Aroclor 1254 pig/kg 33 4.3 NA 7440

Aroclor 1260 pig/kg 33 8 NA 7440

8151A 2,4-D pig/kg 80 8.6 NA NL

2,4,5-T pig/kg 20 2.2 NA NL

2,4.5-TP (SilIves) pg/~kg 20 2.6 NA NL

6010B AlUmninum mg/kg 20 2.3 NA 100000

Antimony mg/kg I 0 23 NA 7

Arsenic mg/kg I 0.4 NA 29

Bariumn mg/kg 20 0.15 NA 1600
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PROJECT DETECTION, REPORTING, AND SCREENING LIMITS
REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN

Defense Depot Memphis, Tennessee

METHOD
REPORTING DETECTION DISCHARGE SCREENING

METHOD COMPOUND UNITS LIMIT LIMIT* LIMIT LEVEL**
601 OB Beryllium mg/kg 0.5 0.031 NA 19000

(cont'd) Cadmium mg/kg 0.2 0.023 NA 451
Calcium mg/kg 500 IS5 NA NL
Chromrium11 mg/kg 0 5 0.12 NA 4483
Cobalt ing/kg 5.0 0.1 NA 661
Copper mg/kg 2.5 0.16 NA 669
Iron mg/kg I10 4.3 NA NL
Lead mg/kg 0.3 0.23 NA 1 536
Magnesium mg/kg 500 2.1 NA NL
Manganese mg/kg 1.5 0.31 NA 1540
Nickel mng/kg 4.0 0.17 NA 20439
PolassiUrn mg/kg 500 3.6 NA NL
Seleniun, mg/kg 0.5 0.27 NA 5
Silver mng/kg 0.5 0.11 NA 34
SodiUmn mg/kig 500 70 NA NL
Thalliuml mng/kg I 0.35 NA 67.5
VanadiUml mg/kg 5.0 0.11 NA 7 154
Zinc nmg/kg 2 0 87 NA 100000

747IA Mercury mg/kg 0.10 0,0045 NA 307
Walkley Black Total Organic Carbon mg/kg 100 100 NA NL

Notes:
* The MD)Ls presented were provided by STL. MDLs provided by oilier laboratories will be compared with project

R Ls p ri or to i mjp emen tat ion.
Screening Levels for water are the lowvest of the USEPA Maximaum Contaminant Levels (Winier 2004) or the USEPA
Region IX Preliminary Remediaiioi, Goals for Tap Waler (October 2002). Screening Levels for sotil are the Soil
Reninediation Goals as banUId inl the Dunin Field Record of Decision.

(I) The MD)Ls for these VOC aind SYOC compounds are higher than their corresponding screening levels because
c rrent VOC and SVOC analytical method technology can not achieve M DLs lower than those listed.

NA Not applicable
NL Not listed

050006.0 1 7 of`7
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TABLE 4-1 77 3

ANALYTICAL TEST METHODS
REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN

Defense Depot Memphis, Tennessee

MATRIX: GROUNDWATER/EFFLUENT WATER

Parameter Method ('
Volatile Organic Compounds SW 503013/8260G3
Dissolved Gases: Methane, Ethane, Ethene, and STL-LA SOP COI-GC-005, Rev 1,

Carbon Dioxide (USEPA RSK SOP-175)
Semni-Volatile Organics SW 3520C/8270C
ICP Metals SW 3005A/60108H
Pesticides SW 3520C/8080A
PCBs SW 3520C/8082
Herbicides 8151A
Mercury SW 7470A
Anions - Bromide, Ch loride, Nitrate, Nitrite, Sulfate MCAWW 300.OA/SW 9056
Alkalinity MCAWW 3IO .l
Sulfide MCAWW 376.1
Total Organic Carbon SW 9060
Dissolved Or ganic Carbon SW 9060
Metabolic Fatty Acids -TARX OLSM 5560

Parameter Method'a'
Volatile Organics SW 5035/8260B
Semii-Volatile Organ ics SW 3550B3/8270C
pesticides SW 3550B//0OSI A
Polychloriniated Bipheniyls SW 355013/8082
Heribicidecs SW 355013/8I15 1A
ICP Metals SW 3050A/6010B
Mercury SW 7471 A
TotalI Or gan ic Carbon Walkley Black
TCLP'- Volatile Organics SW 1311l/5030B/8260B
TCLP - Semni-Volatile Organics SW 1311I/3520C/8270C
TCLP - pesticides SW 1311I/3520C/8081A
TCL-P - I lerbicides SW 1311l/3520C/8 15 1A
TCLP - Metals SW 1311l/3005A/6010B/7470A
Reactivity (H12 and FICN) SW 846 Chap. 7.3.3 2/7.3.4.2
lgn itabi lily SW 1010
Corrosivity (pH]) SW 9045C

050006.01 I of-2
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TABLE 4-1

ANALYTICAL TEST METHODS
REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN

Defense Depot Memphis, Tennessee

MATRIX: FIELD TESTS

Parameter Method a

pH (unit) MCAWWV 150.1
Specific Conductance (pmhos/cm) MCAWVW 120.1
Temperature (0C) MCAWWV 170.1
Turbidity (NTUs) MCAWW 180.1
Redox Potential (my) SM 2580
Dissolved Oxygen (mg/L) MCAWW 360.1
Ferrous Iron (mg/L) HANNA Kits 38039/38041
Carbon Dioxide (mgIL) HANNA Kit 3818

Notes:
'a'MCAWW "Methods for Chemical Analysis of Water and Wastes", EPA-600/4-79-020, March 1983

and subsequent revisions.
SW-846 "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", Third Edition,

November 1986 and its updates.
SM "Standard Methods for Examination of Water and Wastewater," American Public Health

Association, American Water Works Association, and Water Pollution Control Federation,
20Y' Ed., 1999.

STL Severn Trent Laboratory SOP No. COJ-GC-005, "Sample Preparation and the

Determination of Dissolved Gases in Water By Using Gas Chromatography (GC)
Headspace Equilibrium Technique (USEPA RSK SOP-175-Modified)", September 10,

2001.

Not all test methods may be presented in the SAP. Equipment blanks are analyzed for the samne parameters
as associated samples with the exception of dissolved organic carbon and field tests.

050006 01 2 of 2
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TABLE 4-2

81FB KEY IONS AND ABUNDANCE CRITERIA(')
REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN

Defense Depot Memphis, Tennessee

Mass Ion Abundance Criteria

50 15-40% of mass 95

75 30-60% of mass 95

95 base peak, I100% relative abundance

96 5-9% of mass 95

173 less than 2% of mass 174

174 greater than 50% of mass 95

175 5-9% of mass 174

176 greater than 95% but less than I101 % of mass 174

177 5-9% of mass 176

Notes:
"~USEPA Method SWX26t)B, SW-846, 3rd Edition, Update III, December 1996 (USEPA, 1996).

B FR - 4 - l3roinotiofluobenzene

050t)06.01 I of I



877 786

TABLE 4-3

DFTPP KEY IONS AND ABUNDANCE CRITERIA(S)
REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN

Defense Depot Memphis, Tennessee

Mas Ion Abundance Criteria

5 1 30-60% of mass 198

68 <2% of mass 69

70 <2% of mass 69

127 40-60% of mass 198

197 <I% of mass 198

198 Base peak, 1 00% relative abundance

199 5-9% of mass 198

275 10-30% of mass 198

365 >I% of mass 198

441 Present, but less than mass 443

442 >40% of mass 198

443 17-23% of mass 442

Note:
'~J W. Eichelberger, L.E. Harris, and W.L. Budde. "Reference Compound to Calibrate Ion Abundance

Measurement in Gas Chromatography-Mass Spectrometry," Analytical Chemistry, 47, 995 (1975). EPA

Method 8270C, 3rd Edition, Update 111, December 1996 (USEPA, 1996).

DFTPP - Decafluorotriphenylphosphilne

050006.01 1 offI
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RASAP - Defense Depot Memphis, Tennessee September 2004
Volt/me II - Quality Assurance Project Plan Revision 0
MACTEC Project No. 630 1-04-0002

TABLE 4-4

VOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES
ASSIGNED FOR QUANTITATION

REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN
Defense Depot Memphis, Tennessee

Fluorobenzenc I1,4-Difluorobenzene-d 4 Chlorobenzene-(1 5

Chloromctlhanc Trichloroethene Chlorobcnzene
Vinyl chloride I1,2-Diclhloropropanc Ethylbcnzene
B~romornethnne Brornodichloroinethane Styrene
Chloroethane 2-Chloroethyl vinyl ether Broinoforin
Acetone cis-1I,3-Dichloropropene 1,1 ,2,2-Tetrachlorocthane
Carbon disulfide trans-l1,3-Dichloropropcne Tolucne-d, *
1,1I -Dichloroethene Dibromochlorornethane Xylenes, total
Me~thlylene chloride Dibrornofluorobenzene* 4-Bromofluorobenzene*
trans-I1,2-Dichloroethene 1, 1,2-Trichlorocthane

1,I -DIich loroethane Tetrachloroethene
Vinyl acetate Toluene
c is-I1,2-Dichloroeihcne 4-Mctlyl-2-pcntanone
2-Butanonc 2-1-lexanone
Chiloroform
1,1 I -Trichiclorothane

Carbon tetrachloride
Beazene

1 ,2-1Dich loroethane

I1.2-Dichlorocthane-(14 *

Note:
* Surrogate

050006.01I
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TABLE 5-I

DATA QUALIFICATION FLAGS
REMEDIAL ACTION SAMPLING AND ANALYSIS PLAN

Defense Depot Memphis, Tennessee

Flag Positive Results Non-Detect Results

FLAGS FOR DATA WITHIN ACCEPTANCE LIMITS (Usable as Reported)

(no flag) {Use datum without qualification} f Use datum without qualification}

FLAGS FOR DATA WITHIN ACTION LIMITS (Usable With Qualification)

Estimated quantitation based upon QC data Estimated quantitation based upon QC data

13 Estimated quantitation: possibly biased high or (Not applicable)
false positive based upon blank data

FLAGS FOR DATA OUTSIDE OF ACTION LIMITS (Unusable)

R Datum rejected based upon QC data: do not use Datum rejected based upon QC data. do not use

Note that if thle QC results suggest contradictory flags, the following hierarchy should bc used to select the appropriate flag
to assign:

R>B>J

0500060 1f of I
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Volume II - Quality Assurance Project Plan Revision I
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RASAP - Deftense Depot Memphis, Tennessee November 2005

Volume 1I- Quality Assurance Project Plan Revision I
MACTEC Project No. 6301-05-0006

FIGURE 3-2
COOLER RECEIPT FORM Contractor Cootler_ __

LIMS#_____QA Lab Cooler #____

Numuber of Coolers______

PROJECT: _________________ Date received:_ ____

USE BOTTOM OF PAGE 2 OF THIS FORM TO NOTE DETAILS CONCERNING CHECK-IN

PROBLEMS.

A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened:

by (print) (sign)

I. Did cooiler come with a shipping slip (air bill, etc.)9 . . . . . . . . . . . . . . . . . . . . . . . . YES NO

If YES, enter canriernmne & air bill number here: _______________

2. Were custody seals on outside of cooler9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .YES. NO

How many & where _________seal date: _______ seal name:______

3. Were custody seals unbroken and intact at the date and time of arrival9 . . . . . . . . . YES No

4. Did you screen samples for radioactivity using the Geiger counter' ............. YES NO

5 . Were custody papers in a plastic bag & taped inside to the lid? ................ YES NO

6 Were custody papers filled out properly (ink, signed, etc.)9 . . . . . . . . . . . . . . . . . . YES NO

7. Did you sign custody papers in the appropriate place' ...................... YES NO

8.~ Was the project identifiable from custody papers? If YES, enter project name

at the top of this form .................. ............................. YES NO

9. Were temperature blanks used' ........................................ YES NO

Cooler Temperature .. (0 C) Thermometer lED No.__________

Ji, Hiave designated person initial here to acknowledge receipt of

cooler: __________________ (date)

B. LOG-IN PHASE: Date samples were logged in: _ ______________

by (print) (sign)

II. Describe type of packing in cooler: ________________________

12. Were all bottles sealed in separate plastic bags' ........................... YES NO

13. Did all bottles arrive unbroken with labels in good condition?'.................YES NO

14. Were all bottle labels complete (ID, date, time, signature, preservative, etc.)9 . .. YES NO

15. 'Did all bottle labels agree with custody papers' ........................... YES NO

16. Were correct containers used for the tests indicated?'............... ........ YES NO

17. Were samples preserved to correct pH, if applicable' ..... .... YES NO

18. Was a sufficient amount of sample sent for tests indicated' .................. YES NO

19. Were bubbles absent in volatile organic analysis (VOA) samples? If NO, list

VOA samples below ........... ... ......... YES NO

20. Was the project manager called and status discussed? If YES, give details

on the bottom of this form................................ .......... YES NO

20. Who was called? . ._______ By whom? . ._______ (date) .

050006.01
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RASAP - Defense Depot Memiphis. Tennessee November 2005Volune II- Quality Assurance Project Plan Revision I
MfACTEC Project No 6301-05-0006

FIGURE 3-3

Mactec
3200 Town Point Dr, Suite 100

Kennesaw, GA 30144

REQUEST FOR ANALYSIS
Project Manager: Tom Holmes Matrix: GroundwaterProject Chemist: Jessica Vickers Sample ID: MW-47

Project: DDMT

Container No. Preservation Parameter Method Prep
40 mL VGA w/septum 3 HCL to pH<2 VOCS SW8260B SW50307B

Cool to 4 C
500 mL Plastic 1 No Preservative Anions/Sulfate/Bromide/Alk E310.1/E300.0

Cool to 4 C
40 mL VOA w/septum 2 HCIL to pHc2 Total Organic Carbon SW9060

Cool to 4 C
40 mL VGA w/septum 2 HN03 to pH <2/Cool to 4C Dissolved Organic Carbon E41 5.1

Field Filter
500 mL Plastic 1 ZnAc & NaCH to pH>9 Sulfide E376.1

Cool to 4 C
1 L Poly I HNO3 to pH <2 Total Metals (As, Mn, Se) 5W6010B

Cool to 4 C
40 mL VGA w/septum 2 HCIL to pH<2 Methane/Ethane/Ethene RSK 175

Cool to 4 C
40 mL Amber VGA w/septum 3 No Preservative Metabolic Fatty Acids

Cool to 4 C

Comments:________________________________________
Prepared By _________________ Checked By:_ _____________

050006.01
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RA SAP -Defense Depot Memphis, Tennessee November-2005
Volume II - Quality Assurance Project Plan Revision I
MACTEC Project Nos. 6301-04-0002 & 6301-05-0006

APPENDIX A

SEVERN TRENT LABORATORIES - NORTH CANTON LQNI

ENVIRONMENTAL TESTING & CONSULTING, INC. - MEMPHIS LQM
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Purpose and Scope

The purpose of this Laboratory Quality Manual (LQM) is to describe the implementation the Severn
Trait Laboratories (STh) Quality System at the STh North Canton laboratory. The LQM is
written within the guidelines of the STh Quality Management Plan (QMP), which applies to all STh
laboratories. The organization of this LQM is based on the 'EPA Requirements for Quality
Management Plans" (EPA QA/R-2, August 1994). This LQM outlines specific policies,
organization, responsibilities, and activities required to assure high quality laboratory services. The
LQM also fihlgs the requirements of our clients, government agencies, and NELAC to document
the laboratory Quality System.

This LQM contains references to other essential STh quality documents. The company-wide QMP,
STh North Canton LQM, and referenced policies and SOPs are interrelated. Together they provide
an integrated quality foundation that meets the objectives of the STh Quality Assurance Policy, as
stated in Section 1.2.

The requirements set forth in this document are applicable to all employees at the STh North
Canton laboratory. The policies and practices described here are presented as minimum guidelines
only. Based on good scientific judgment, more rigorous requirements may be applied by laboratory
employees. Specific requirements delineated in project plans may supersede general quality
requirements described in this manual. One such project requirement, OhioVAP, is listed below:

* Quality Manual Sections 3.3, 3.4, 3.5, and Table 3.4-1: Per OhioVAP OAC rule 374-300-
4(B) - SmL North Canton will retain project records for all samples performed under the
OhioVAP program for a period of ten years. Alter 10 years, STh North Canton must notify
the director of intent to destroy records.

* Quality Manual Section 8.2. 1: Per OhioVAP OAC rule 3745-300-04Ql)(6) - STL North
Canton will not update SOPs and Quality Manuals associated with OhioVAP projects unless
they have been reviewed and approved by the agency.
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1.0 Management Commitment and Organization

1.1 STL. Mission Statement

We enable our customers to create safe and environmentally favorable polices and
practices by leading the market in scientific and consultancy services. We provide this
support within a customer service framework that sets the standard to which others
aspire. This is achieved by people whose professionalism and development is valued as
the key to success and through continued investments in science and technology.

1.2 STL Quality Assurance Policy

It is STL's policy to:
* provide high quality, consistent, and objective envirornmental testing services that meet

all relevant federal, state, and municipal regulatory requirements;
• generate data that are scientifically sound, legally defensible, meet project objectives,

and are appropriate for their intended use;
* provide STL clients with the highest level of professionalism and the best service

practices in the industry;
* build continuous improvement mechanisms into all laboratory administration, and

managerial activities; and
*maintain a working environment that fosters open communication with both clients

and staff.

1.3 STL Management Statement of Commitment to Quality Assurance

STh management is committed to providing the highest quality data and the best service in the
environmental testing industry. To ensure that the data produced and reported by STh meet
the requirements of its clients and comply with the letter and spirit of municipal, state and
federal regulations, STIh maintains a Quality System that is clear, effective, well communicated,
and supported at all levels in the company.

1.4 Ethics, Waste, Fraud and Abuse

Establishing and maintaining a high ethical standard is an important element of a Quality
System. In order to ensure that all personnel understand the importance the company
places on maintaining high ethical standards at all times, STIh has established an Ethics
Agreement (see Figure 1.4-1). Ethics is also a major component of the STh QA training
program (see Section 4 for details). A central tenant is that management must
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consistently convey the message to analysts that financial pressures can never be allowed
to compromise the quality of work. See the following policies for further details on
specific policies related to this section:

LQM Section 6 - Computer Hardware and Software
QA-008 - Data Recording Requirements
QA-O 10 - Maintaining Time Integrity
QA-01 I - Acceptable Manual Integration Practices
P-T-00OI - Selection of Calibration Points

1.5 OrganIzational Structure and Relationships
STL North Canton is a local operating unit of Severn Trent Laboratories, Inc., a Delaware
corporation, Date of incorporation was August 27, 1997.

The organizational structure for Severn Treat Laboratories, Inc. is presented in Figure-
1.5-1. The responsibilities and authorities of the members of the STL corporate staff
employees are described in the STL QMP

STL North Canton has day-to-day independent operational authority that is overseen by
corporate officers (e.g., President, Commercial Director, Chief Operating Officer,
Corporate Quality Assurance, etc.). The STh North Canton laboratory operational and
support staff work under the direction of the Laboratory Manager. The organizational
structure for STL North Canton is presented in Figure 1.5-2. A list of key STh North
Canton personnel is provided in Figure 1.5-3. The lab maintains Job Descriptions which
contain general job responsibilities for all laboratory employees. The following section
outlines responsibilities and authorities for all employees of the STL North Canton
laboratory, as they relate to quality management.

The STL North Canton QA Manager (QAM) is indevendent from day-to-day laboratory
operations, has no direct analytical testing responsibilities, and is free from financial and
other undue pressures which might adversely affect the quality of work. The QAM, a key
member of the laboratory's management team, has direct access to the Corporate Quality
Assurance Manager on all matters involving quality. The QAM is available to any lab
employee to resolve quality or ethical issues. The QAM, if required, has the authority to
cease operations adversely affecting the validity or integrity of the analytical data.



877 .10 0

STm North Canton NQM
Section No.: 1.0
Revision No,: 3,0
Date Revised: August 15. 2002
Page 3 of 350

Figure 1.4-1 SWL Ethics Agreement

It is the policy of STh to incorporate the highest standard of quality with all analytical programs
by adhering to the following practices:

STh will only offer environmental analyses for which it can consistently demonstrate compliance
with high quality, traceable and legally defensible performance standards.
All STh staff is committed to the practice of complete honesty in the production and reporting of
data.
Staff who are aware of misrepresentation of facts or data manipulation to bypass established
QAIQC requirements, are required to immediately inform their supervisor or any member of the
upper management.

All employees are asked to sign a copy of the statement below upon their first day of employment.

I, __________(print name) understand that high standards of integrity are
required of me with regard to the duties I perform and the data I report in connection with my
employment at the Company. I agree that in the performance of my dunies at the Company:
I will not intentionally report data values that are not the actual values obtained;
I will not intentionally report the dates, times, sample or QC identifications, or method citations
of data analyses that are not the actual dates, times, sample or QC identifications, or method
citations;
I will not intentionally misrepresent another individual's work; and
If a supervisor or a member of STL management requests me to engage in or perform an activity
that I feel is compromising data validity or quality, t will not comply with the request and report
this action immediately to a member of the upper management, up to and including the president
of Severn Trent Laboratories Inc.
I will not intentionally report data values that do not meet established quality control criteria as
set forth in the Method and/or Standard Operation Procedures, or as defined by Company
Policy

I agree to inform my Supervisor of any accidental reporting of non-authentic data by me in a timely
manner. [ agree to inform my Supervisor of any accidental or intentional reporting of non-

authentic data by other employees. I have read this Ethics Agreement and understand that failure to
comply with the conditions stated above will result in disciplinary action, up to and including

termination from the Company.

Compliance with this policy of business ethics and conduct is the responsibility of every STL
employee. Disregard or failing to comply with this standard of business ethics and conduct could
lead to disciplinary action, up to and including possible termination of employment.



87 7lo
STh North Canton LQM
Section No.: 1.0
Revision No.: 3.0
Date Revised: August 15, 2002
Page 4of 350

Ob,nIA 'Og. , $ C"N ..

W,,turhig.tg STLmDOrgannizationaStuur



877 102

SmT North Canton LQM
Section No.: 1.0
Revision No.: 3.0

STL NORTH CANTON Date Revised: August 15, 2002
Page 5 of 350

Laboratory Director
Chrds Oprandi

Figure 1.5-2 SIL Nort CmtnOg iztional Structure
_____________________________________--------------1

__ Project I eot~outo
Management Operl onla O tas iqe rad Belding QA Manager, Deput Finance I

GL ~~~~Support OaDasohsn erym Technical Director Toni I

Beeki Strait -MarkBrueclnitedoDilc -8i~bdBeth Lambert DeCesareI
smJ~= Env HetS8Safety riOVrenDaanP
Use auxter Adrrun. Assishnt (PI Manages Petyk PA Deflv& losen. Deputy OA Manager

_-Afieu Danfud, PM Suan QreuUmrAdminuLa turn TwrKM T o Madwe:Czmmbd, OAAuodaf(P)

- D-M ellalhnf.dPM Karen gm, EDOProgamrw t mGueneySa

Diew Phlr PM funds W~inter, EDO Pregrrnmr _Kundu KuatkereDb
-- De~~oJIFt4 *8an~arteUrsAdministatorA~ maelF Dew l*MdZ

__Kem KuzinrJ PM a--wMosvordelalPl Sf

-AmyMcCamruPM IISmi
..R'o~gerTeQthPMMSer

Frank Calo'vkiPMGLRyodFatnVltlsGLosEoMelsL
OL Raymond Risden ~~~~Tom Stiller Li i easO

Prjet ndinistrators, Tom Hula Patrick O'Mear

An 3akernaanReoctiorJd (P) .Junn W, &Analyst - LedeVanl~urn,kalyst M oare eyisT

Pat Bim, Receptiorsr (PI Malk UnimAnalyd - lnrcesifle -,rinauytys

Xns Brooks, PA -&rna utAays tevn Mcrok nls uneSnesTc lDKAae P

iTren; Vergniis, PA - aoneR cAayt(I - Lan Evans, nls m uAfls
Nathan Pkt'as, PA -Stewe Ezas, Tech

--Melarie Tiderberg, PA - Ping U,Analyst JernnlrM~cty, Aalyst LmrryUi~laknsati

-~~~ Mgd~~~Anneglffied, Aalyst P) - Rc @ sye, A" iha*nt11tuy

Maintenance - Lou Vancdne, Anauyst General

Supervisor EtaIons _Tk~y~e yd~~ heity
ShippingChmsrGI

Supervisor Darren Miller GL Kurt III

Al Haidet __FrmniGalego Edec Miller Chm U, Anays
Gregtlewrnanjeo _Dm~-h Thos,Analyst - TnaAndew, Maly
Greg Newman, Ted, ~~~~~-ITmlFwuuigN,kAnyst k ite Kuiwt kwo (F)

Rause IMctAnabt Dsebrt BllgAdnkayst

Mdeael Rod; Aral - &Se Macezej Ana"'

FAS - ~~~~~~~~~Margaret Ruudl, Anetyt Mehm MsOle-Gu4 Marine

FAS ~~~~~~~~~~~Stelnue Deubnw, km - Nfiwl Marcum, MaW (P)

Supervisor NMdaeleAflnw,MAlysI - Ugula Ccon, AnW
[WillCordell- Agl ira ay

MacHanes, Tech~nicianCotne enAa

Customer Service Full-Time Employees 81
Centers Part.Tlme Employees 13

TP~dhael Tterta, Crdnnat, Total 104
__JtBaker, Cjodnnab 'QA is included in North Canton headcount, but also reports to Corporate.
Ghsaal CmMdcran "Toni DeCesare and Sales are not included in NC head count

C~~rrs~~ape~~~o*Mdogo 01.GL- Group Leader



. 8 7 7 10
STh North Canton LQM
Section No.: 1.0
Revision No.: 3.0
Date Revised: August 15, 2002
Page 6of 350

Figure 1.5-3 STL North Canton Key Personnel

tym 7, MR657Fvm mt ~u W¼ reWOU'
Mark Nebiolo Geea aaer, NE Reg MS Biology 09/21/89
Christopher Oprandi Laboratory Director BS Chemistry 02/01/88-
0pal Davis-Johnson Operations Manager BA Chemistry 06/30/86
Beth Lambert Quality Assurance Manager BA Chemistry, Physics 10/02/01
Rebecca Strait Manager of Project MBA Intl Bus 02/10/92

Management
Stephen Jackson Env. Health & Safety Coord AS Environmental Science 09/30/91
Brad Belding Report Production Supervisor 8$ Chemistry 111/14/88
Mark Bruce Technical Advisor PhD Analytical Chemistry 12/07/87
Raymond Risden GC & GCV Supervisor BS Biology (Chem Minor) 05/04/92
Tom_____Hula ____MS Semivoc. Supervisor BA Chemistry 07/20/87

Tom StillerMS Volatiles Supervisor BS Biology 02101/88
Al Haidet Shipping Supervisor Work Experience 10/20/78

Lois Ezzo SmlCotlSupervisor BA Biology 06/26/89
Darren Miller Maintenance Supervisor Work Experience 08/02/99
-Will Cordell Field Analytical Supervisor 8$ Env Scd & Nat Res 08/03/92
Patrick O'Meara Metals Supervisor BA Biology 04/02/90
Kurt Ill General Chemistry Supervisor BS Chemistry 01/07/85
Eric Miller Extractions Supervisor Work Experience 11/21/94Deborah Budd Customer Service Manager BA Biology 01/12/01
A levsia Danfr Project Management Work Experience 01/04/84
Davd HeknProiect Management BS Chemistry 11/15/88
Ken Kuzior Project Management BS Chemistry 08/25/97
Amy McCormick Project Management Work Exeine0//0
Denise Pohl Project Management BABiolog 104/01/90Jeff Smith Project Management AA FirelSienc 10/21/85
Roger Toth Project Management BS Environmental 12/11/89

Frank Calovini Poject ManagementES Microbiology04/29/02

1.5 Quality Organization
All personnel are responsible for quality, which includes complying with all QA/QC
requirements that pertain to their organtizational/technical function.

1.6.1 Quality Assurance Manager
* Reports directly to the Laboratory Manager and, for all QA matters, to the

Corporate QA Director to maintain independence of QA oversight
*Responsible for the implementing and communticating the QMP
*Maintains, approves, and implements the LQM
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•Has joint signature authority, with the Laboratory Manager and Technical
Manager for approval of quality documents, e.g., LQM, policies, and SOPs

• Directs controlled distribution of laboratory quality documents
* Provides Quality System training to all new personnel
* Reviews and approves documentation of analyst training records
• Serves as a focal point for QA and QC issues, reviews corrective actions and

reconmmends resolution for recurring nonconformances within the laboratory
* Assists in maintaining regulatory analytical compliance, including maintaining

certifications, and in this regard has signature authority for laboratory quality
documents

* Monitors data quality measures via statistical methods to verify that the
laboratory routinely meets stated quality goats

* Performs systems, data, contract compliance, and surveillance audits.
* Hosts external audits conducted by outside agencies
* Responsible for approving quality control reference data changes in the LIMS
* Oversees the selection, review, and approval of analytical subcontractors
* Prepares monthly QA Reports to management describing significant quality

events
* Has the final authority to accept or reject data and to stop work in progress in the

event that procedures or practices compromise the validity and integrity of
analytical data

1.6.2 Laboratory Manager
*Reports directly to the Regional General Manager
*Responsible for implementation and adherence by lab staff to the STh QMP, STL

North Canton LQM and all policies and procedures within the laboratory.
*Has signature authority for LQM, policies, SOPs, and contracts (as detailed in SmL

policy)
*Annually assesses the effectiveness of the QMP and LQM within the operation
*Maintains adequate trained staffing documented on organization charts
*Responsible for implementing internal/external audit findings corrective actions.

1.6.3 Operations Manager/Laboratory Supervisor
* Reports directly to the Laboratory Manager
* Supervises daily activities of the Operational Groups
* Schedules analytical operations
* Supervises QC activities performed as a part of routine analytical operations
* Implements data review procedures
* Supervises the preparation and maintenance of laboratory records
* Supervises maintenance of instruments and scheduling of repairs
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Works with the Project Managers and Group/Team Leaders to assure the requirements
of projects are met in a timely manner

* Supervises daily activities of the Sample Control Group.

1.6.4 Laboratory Technical Director
* Reports directly to Laboratory Manager
* Responsible for the technical operation of the laboratory
* Responsible for coordinating the development and implementation of SONs
* Has joint signature authority for LQM, policies, SOPs, and training records
* Performs technical training in area(s) of expertise
* Interfaces with management on technical needs and solving day-to-day technical issues
* Investigates technical issues related to projects as directed by QA
* Evaluates new methods, technical proposals, and statements of work
* Certifies technical laboratory personnel based on education and background to ensure

that staff have demonstrated capability in the activities for which they are responsible
by reviewing and signing analyst demonstrations.

* Performs other tasks as required by NELAC.
The Technical Director meets the requirements specified in the Section 4. 1. 1. 1 of the
NEL AC standards.

1.6.5 Project Manager Group Leader
* Reports directly to the Laboratory Manager
* Supervises daily activities of the Project Management and Administrative Groups
* Works with the Operations Manager and/or Group/Teamn Leaders to ensure the

requirements of projects are met in a timely manner

1.6.6 Customer Service Managers (CSMs)
* Reports directly to the Project Manager Group Leader
* Has signature authority for contracts for laboratory services, as detailed in STL policy,

and for laboratory reports.
* Defines customer requirements through project definition
* Assesses and assures customer satisfaction
* Provides feedback to management on changing customer needs
* Brings together resources necessary to ensure customer satisfaction,

1.6.7 Project Manager
*Reports directly to the Project Manager Group Leader
* Monitors analytical and QA project requirements for a specified project
* Acts as a liaison between the client and the laboratory staff



8 77 10 6

STL North Canton LQM
Section No.: 1.0
Revision No.: 3.0
Date Revised: August 15, 2002
Page 9of 350

*Prepares Quality Assurance Summary (QAS) or equivalent summary fbrm and
communicates project-specific requirements to al parties involved

*Assists the laboratory staff with interpretation of work plans, contracts, and QAPP
requirements

*Oversees project data packages for completeness and compliance to client needs
*Has signature authority for final reports
*Keeps the laboratory and client informned of project status
*Together with the QA Manager, approves customer requested variances to methods

and to standard laboratory protocols
*Monitors, reviews, and evaluates the progress and performance of projects
*Reports client inquiries involving data quality issues or data acceptability to the facility

QA Manager and to the operations staff
*Conducts project reviews to assess the laboratory's performance in meeting customer

requirements
*Prepares reissue requests for project data
*Responsible for meeting quality requirements.

1.6.8 Group (Area) Leader, Team Leader or Supervisor
* Reports directly to the Operations Manager
* Supervises daiy activities of analyses within the group
* Supervises QC activities performed as a part of routine analytical operations
* Implements data review procedures
* Supervises the preparation and maintenance of laboratory records
* Evaluates instrument performance and supervises the calibration, preventive

maintenance, and scheduling of repairs
* Oversees or performis review and approval of all analytical data
* Reports nonconformances to the appropriate managers
* Responsible for generation of SOPs for their section
* Responsible for meeting quality requirements.

1.6.9 Analyst

* Performs analytical methods and data recording in accordance with documented
procedures

* Performrs and documents calibration and preventive maintenance
* Performs data processing and data review procedures
* Reports nonconformances to the Supervisor/Manager and QA Manager
* Ensures sample and data integrity by adhering to internal chain-of-custody procedures
* Responsible for meeting quality requirements defined in this LQM and other

supporting QA procedures.
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1.6.10 Sample Custodian Pg 0o 5
* Ensures implementation of proper sample receipt procedures, including maintenance of

chain-of-custody
* Reports nonconfonrmances associated %with condition-upon-receipt of samples
* Logs samples into the LIMS
* Ensures that all samples are stored in the proper environment
* Assists Environmental Health and Safety staff with sample disposal
* Responsible for meeting quality requirements.

1.6.11 Report Production Staff
*Accurately generates and compiles analytical reports and associated deliverables for

delivery to the client
*Responsible for meeting quality requirements
*Produce as needed reports that meet the NELAC requirements.
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2.0 Quality System and Description

2.1 Objectives of the STL Quality System

The Quality System is a set of management principles, objectives, policies, responsibilities,
and implementation plans at the organizational and project-specific levels. The goal of the
STL Quality system is to ensure that business operations are conducted with the highest level
of professionalism in the industry. To achieve this goal, it is necessary to provide STL clients
with not only scientifically sound, well documented, and regulatory compliant data, but also
to ensure that STh provides the highest quality service available in the industry. A well-
structured and well-communicated Quality System is essential in meeting this goal. STm's
Quality System is designed to minimidze systematic error, encourage constructive,
documented problem solving, and provide a framework for continuous improvement within
the organization.

2.2 Structure of the STL Quality System

At the highest level, the STh Quality Management Plan (QMP) is the basis for STm's Quality
System. The QMP provides the guidance under which all STh fhcilities conduct their
operations. This Laboratory Quality Manual (LQM) describes the implementation of the
Quality System at the STh North Canton laboratory. This LQM and the series of associated
quality documents described in Section 2.3 define the organization, project-specific
principles, goals, controls, and tools of the Quality System as it is applied at this laboratory.
The Quality System as described in this LQM demonstrates the commitment to accepted
laboratory practices by STI, North Canton.

2.3 Quality Assurance and Quality Controls

Quality Assurance (QA) is defined as the system of activities which ensures the quality of a
process, product, or service. Quality controls (QC) are the tools used to monitor and
regulate the the desired type and quality of product. The QA activities and QC controls
employed in STL North Canton are defined in the following quality documents.

2.4 Quality Documents

The STL Quality System is developed from the reference documents shown in Table 2.4-1.
The review and control of the STL North Canton documents described in the following
subsections is described in Section 3 of this LQM. A cross-reference of the LQM to
NELAC requirements quality manuals is presented in Table 2.4-2.
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2.4.1 STL Quality Management Plan (QMP)
The requirements set forth in the QMP are applicable to all STL facilities. The policies and
practices outlined in the QMP are minimum guidelines only. Requirements that are more
rigorous may be applied for specific client or regulatory programs.

2.4.2 STL Company-Wide Policies
Severn Trent Laboratories has certain policies that apply company-wide. These policies
are consistent with the QMP, and set forth requirements that all STL facilities are to
follow.

2.4.3 Laboratory Quality Manual (LQM)
This SThL North Canton LQM along with the associated policies and SOPs, provides the
criteria and specifications for the generation of environmental analytical data, The LQM
provides QC criteria for standard procedures, facility-specific instrumentation, and
reporting.

2.4.4 STL North Canton Quality Policy Documents
Quality policies are referenced throughout the LQM that provide further detail to specific
requirements of the QMIP and LQM. These policies describe general quality objectives and
guidelines in effect for this facility, rather than the details of specific practices. Refer to
Table 2.4-3 for a list of the STh North Canton quality policies and required approvals.
Table 2.4-4 lists the frequency of review for the documents.

2.4.5 Standard Operating Procedures
Standard Operating Procedures (SOPs) describe step-by-step instructions for performing a
method or activity. In addition, there are SOPs which relate to other support services
performed in the laboratory. Details of SOP format and document control are described in
Policy QA-Col, "Standard Operating Procedures" and Policy S-Q-OOI, "Official
Document Control and Archive." SOP's that are actively used in this laboratory are listed
in Table&82-2. SOPs are living documents and may supersede some requirements in this
document until the LQM is updated annually.

2.4.6 Quality Assurance Project or Pro gram Plans (QAPPs)
Regulations and contracts may contain QA requirements which are different from those
described in this LQM. To address unique project requirements, Quality Assurance Project
Plans (QAPjPs) may be prepared and implemented. The requirements documented in a
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QAPjP, as agreed to by STh North Canton, take precedence over the LQM for that
project. Typical specifications contained in a QAPjP or similar documentation include:

* New or modified testing methods
* Unique QC logic
* Special requirements for equipment use and maintenance
* Special handling due to safety considerations
* Project-specific detection and reporting limits
* Project-specific accuracy and precision limits or the statistical treatment of data
* Additional or unique documentation or records management requirements.

2.4.6.1 Quality Assurance Summary

Quality Assurance Summnaries (QAS) or equivalent (e.g., Client Requirement
Checklist in LIMS) are used to distill client-specific requirements typically
documented in project QA plans onto a concise format, highlighting the
requirements that are different than the laboratory standard practice. The summary
describes for each project the required quality control samples, batching schemes,
flagging conventions, deliverables, or other special client requests that may differ
from routine laboratory operations. The QAS or equivalent is disseminated to
laboratory operations by the Project Manager or Quality Assurance Manager to
document client or program specific requirements. The QAS may be used alone or
in conjunction with the project-specific QA plans.

2.4.7 Other Documnents

Other documents which can affct the quality program may include the Chemical Hygiene
Plan (CHP), memos, guidance documents, work instructions, and periodic management
assessment reports. These documents may further define or guide the implementation of
quality standards at STL but shall not conflict with the LQM or diminish the effectiveness
of the Quality System
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3.0 Document Con trotland Records Management

3.1 Objectives for Control of Quality Documents and Records
Quality Documents - The quality documents discussed in Section 2 of the LQM define the

framework of the STL Quality System. Control and security of these documents are
necessary to ensure that all staff have access to current policies and procedures at all
times, to ensure that all changes to the policies and procedures are properly reviewed,
to ensure that the history of use of documents can be reconstructed, and to ensure
that confidential information is not improperly distributed. The system described in
this section is designed to accomplish these objectives.

Vital Records - Vital records are the documents that provide objective evidence of the
performnance of a process or observations of an item, Records management ensures that
results produced by the laboratory are scientifically and legally defensible, and ensures that
project events can be reconstructed. Confidentially of the records and records retention
requirements are discussed in this section.

3.2 Document Control Procedures
Unambiguous identification of a controlled document is maintained by identification of the
following items in the document header:

* document title,
* unique document number,
* revision number,
* revision date,
* effective or implementation date, and number of pages

Controlled documents are marked as such, and the QA department keeps records of document
distribution. Controlled distribution may be achieved by either electronic or hardcopy means.
The effective date is the date when controlled copies are distributed. Controlled documents
must be available in the immediate areas where the related work is performed. Details of the
numbering system, required format, and restrictions for uncontrolled distribution of documents
arc in Policy fi QA-0O I, "Standard Operating Procedures" and STh Corporate SOP # S-Q-
00!. "Official Document Control and Archive".

3.3 Document Review, Approval, and Revision
Controllcd quality documents are authorized by the Laboratory Director, the Technical
Manager, and the QA Manager. They indicate their authorization by signing the cover
page of the document, STL North Canton quality documents, the individuals responsible
for reviewing the documents, and the required frequency of review are listed in Table 3.3-
I and Table 3 3-2. In addition to periodic review and revision, quality documents must be
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revised when a procedure or activity changes in a significant manner. Amendments to
documents must be reviewed and approved by the same parties approving the original
document, distributed in a controlled manner, and clearly indicated in the document. Obsolete
versions of documents are removed from service when new revisions are issued. The QA
Department maintains a record of history of use of all documents based on the effective date.
For further details see Policy # QA-O0 l, "Standard Operating Procedures"

3.4 Records Management
Records may be either hardcopy or electronic copies. It is not required to maintain both if they
are properly secured and are complete and true copies. The record keeping system allows for
reconstruction of all laboratory activities that produced the analytical results. The history of the
sample is readily understood through the documentation. This includes

* chain-of-custody records, including intra-laboratory and inter-laboratory transfers of
samples;

* records identifying the personnel involved in sampling, preparation, calibration, and
testing;

* observations, calculations, and derived data;
* information relating to laboratory facilities, equipment, analytical test methods, and

related laboratory activities (e.g., sample preparation, standards preparation, and data
verification),

* original records clearly identifying all subcontracted test data, and
* a copy of the final test report

Requirements for data recording are described in Policy # QA-0OS. "Data Recording Requirements".

Details concerning control of electronic records are given in Policy # QA-O 1 7, "Electronic

Reporting". The types of vital records maintained are listed in Table 34A-1

STL North Canton utilizes a controlled access public drive to post controlled electronic QA records

such as MDLs, SOPs, Laboratory or QA forms, Certifications, etc. Only QA personnel have write

access to the QA public drives labeled, "QAQC" and "QA". The records are maintained and

backed-up according to the record retention policy. The processes for producing these electronic (or

hardcopy) records are described in their specific QA Policy, SOP, and/or the STh QMP.

3.5 Document and Record Storage, Retention, and Disposal

It is the policy of STL North Canton that company records will be available to meet business
needs and comply with all applicable legal records retention and disposition requirements.
STL North Canton retains copies of records in a manner that allows prompt retrieval of
documents and records for inspection purposes In accordance with NELAC, all quality



877 1113

STh. North Canton LQM
Section No.: 3.0
Revision No.: 2.0
Date Revised: December 4, 2000
Page: 16of350

documents and records are stored for at least five years Other types of records have different
retention requirement, refer to Table 3.4-1 for details.

STL North Canton retains copies of all vital records in a manner that allows prompt retrieval of
documents and records for inspection purposes. In accordance with NELAC, all quality
documents and records are stored for at least five years.

Specific projects and regulatory programs have longer record retention requirements than the
standard STL record retention time. Refer to QMIP Table 5 for a listing of examples of special
program requirements. The inventory sheet accompanying the stored records must include
disposal instructions, which take into account any special requirements, and who to contact for
authorization prior to destroying the data

When records, as contained in files, are transferred to a records storage area or off-site storage
area, they shall be placed in suitable containers and include an inventory sheet (hard copy or
electronic) prepared by the person submitting the records. The contents of each container shall
be compared to the inventory sheet and labeled If there are any discrepancies, the container
and inventory sheet shall be returned to the person who prepared the box for correction.
Archives are indexed such that records are accessible on a project or temporal basis. Archives
are protected against fire, thefi, loss, deterioration, and vermin. Backup copies of electronic
media are stored in off-site archive facilities and are protected against deterioration caused by
magnetic fields and/or electronic deterioration. Access to archives is controlled and
documented, Further details of the laboratory's document and records archiving process are
described in SOP # NC-QA-O0019, "Records Information Management".

If the laboratory transfers ownership, vital records will be transferred to the new owner. If the
laboratory goes out of business, vital records will be transferred to another operating STL
laboratory or to our clients.

3.6 Data Confidentiality
Data and sample materials provided by the client or at the client's request, and the results
obtained by STL, shall be held in confidence (unless such information is generally available to
the public or is in the public domain or client has failed to pay STIL for all services rendered or is
otherwise in breach of the terms and conditions set forth in the STIL and client contract) subject
to any disclosure required by law or legal process. STL's reports, and the data and information
provided therein, are for the exclusive use and benefit of client, and are not released to a third
party without written consent from the client.

In some cases the client may identify projects requiring conifidentiality due to national security.
Information concerning these projects will be limited only to those STL North Canton associates
with a need to know.
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The audit reports supplied by federal, state, and local regulatory agencies are public information and
can be released without written consent of those agencies. However, specific client audits are
confidential and must be approved by the client before releasing them to a third party.
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4.0 Staff Qualification, Orientation and Training
All activities performed by STL North Canton shall be accomplished by qualified personnel. Each
staff member Must have the combination of experience and education needed to demonstrate the
required knowledge for his or her position. Each must also have an appropriate general
knowledge of laboratory operations, test methods, quality assurance and quality controJ
procedures, and records management. Minimum training requirements are shown in Table 4.0-1.
SOP # CORP-QA-0013 describes details of the training process and documentation. The
Chemical Hygiene Plan (CHP) describes details for health and safety training.

4.1 Qualifications
STL North Canton maintains job descriptions for all positions. These job descriptions
specify the minimum qualifications for education and experience, knowledge and skills,
which are necessary to perform at a satisfactory level. Qualifications of professional staff
are documented by resumes that include academic credentials, employment history,
experience, arid professional registrations. A copy of each person's resume is maintained
in an electronic file, and is readily available for inspection

4.2 Orientation and Technical Training
Each new staff member shall receive orientation in quality and in health and safety Each
new staff member shall be supervised in their assigned duties by their supervisor or a
knowledgeable individual designated by the supervisor. The ability and authorization to
perform independently shall be documented in the training files, as described below, with
technical duties approved by the Technical Director or designee.

4.2.1 Quality Assurance (QA) Orientation
Each new staff member will receive a QA orientation. The QA Manager or
designee will conduct this orientation within two weeks of the new employee's
first day on the job. The orientation will, at a minimum, include the following
topics:
* STL Quality System and hierarchy of quality documents (QMP, LQM,

policies, and SOPs);
* key elements of the LQM and the Quality Control Policy (QA-003);
* introduction to the nonconformance memo (NCM) system and corrective

action procedures;
* proper data recording practices;
• STL ethics agreement, including the potential consequences of unethical

behavior; and
* the role of the QA department.
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The QA orientation will be documented on a checklist, which is signed by the
trainee. The documentation will be placed in the employee's training file.

4.2.2 Quality Training
Continued training in the mission and goals of the QMP and LQM shall be
provided at least annually, These may be done in a single session or divided into
separate sessions conducted att different times throughout the year. Formal
training sessions are conducted and documented by the QA Manager or designee.
In addition, each lab staff member shall read and document their awareness of the
quality documents related to his or her position.

4.2.3 Health and Safety, Orientation and Training
Each new employee, contract worker, or working visitor is required to go through
health and safety orientation and training as described in the CI-IP. The Health and
Safety Coordinator must conduct the orientation as soon as possible after the
individual reports to work and before chemicals are handled, More comprehensive
health and training, both initial and on going, must be completed at the frequency
given in the CHP

4.3 Training Files
Each active STL North Canton staff member has an individual training file maintained by
the QA Manager or designee. This file can be documented on paper forms or in a
database The following sections shall be included in the training files at a minimum:
* Resume - containing hardcopy or a reference to the electronic file
* Quality Assurance - containing documentation of QAIQC orientation and training

completed
* Health and Safety - orientation and training documents
* Technical Proficiency - initial and on-going demonstrations of proficiency, one-on-one

training, training courses or workshops on specific equipment or analytical methods is
documented in this file. Note that documentation of awareness of technical SOPs is
document on the demonstration of capability forms (see next section)

Other types of records to be included in the training file include work place regulatory
compliance training, and professional development courses. The exact contents will vary
depending upon a person's job function and tenure with the company. Details of
requirements for training records and the approval process are given in SOP CORP-QA-
0013.

4.4 Technical Proficiency Training
All new personnel are required to demonstrate competency in performing a particular
method by successfully completing a Demonstration of Capability (DOC) before
conducting analysis independently on client samples. On-going proficiency must be
demonstrated annually.
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DOCs are most commonly performed by analysis of four replicate QC check samples.
Results of successive LCS analyses can be used to fulfill the DOC requirement. As
required by the referenced method, the accuracy and precision, measured as average
recovery and standard deviation (using n- I population), of the four replicates are
calculated and combared to the method limits or against current laboratory limits if multi-
laboratory method acceptance limits are not specified. Single-blind proficiency samples
and other NELAC acceptable proficiency samples are described in SOP it CORP-QA-
00 1 3. The DOC Certification documentation must be signed by the Technical Director and
the Quality Assurance Manager and filed in the employee's training file (see example in
CORP-QA-00 1 3). The DOC Certification documentation must include a statement that
the individual has read, understood, and agreed to perform the most recent version of the
test procedure. In procedures such as %Solids, Color, Dissolved oxygen, Ignitability etc.,,
where spiking is not an option and for which quality control samples are not readily
available, the proficiency can be demonstrated by analyzing a duplicate sample provided
the RPD::l0I%.

Figure 4-1 Employee Minimum Training Requirements

Required Training Time Frame Employee Type
Environmental Health & Safety Initial training before start of All

____ ____ __ _ ____ ____ ____ production w ork.
Additional training as specified As required

_____ _ ___ _____ _____ ____ iii the C LIP
Quality Assurance Orientation within 2 weeks of All

hire date
Annual QA program training All

Technical Proficiency Initial demonstration prior to Technical staff
unsupervised method

Annual on-going Techniar tf
_____ _____ ____ _____ _____ ____ dem onstrationI
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5.0 Procurement of Supplies and Services

Controlling the quality of supplies and services is necessary to ensure that STL North Canton
provides high quality analytical services to our clients. The STL procurement program requires

* assurance that purchased items and services meet requirements set by STL North Canton and
perform as expected

• definitions and descriptions of the levels of documentation required for applicable technical
and administrative procurement functions

• maintenance of records of all suppliers from whom we obtain services or supplies required for
our analytical testing

Additional information is contained in QA Policies # QA-01IB, "Vendor Approval" and # QA-01 9,
"Vendor Review and Oversight"

5.1 Selection of Vendors
Materials and Supplies are purchased from approved vendors. Prospective vendors are
selected based upon criteria appropriate to the materials or supplies provided. Policy #
STL /PG-OO I "Procurement and Contracts" details the process used. For national
vendors and contracts, the vendor is selected by the STL Procurement Director through a
competitive bidding process, strategic business alliance or negotiated vendor partnership.
Potential vendors are required to complete a vendor acceptance application and are
evaluated on the following criteria, as appropriate:

* the vendor's history of providing identical or similar products that perform
satisfactorily in actual use

* the vendor's service record and ability to provide a complete product line and
commensurate service

* the vendor's ability to administer inventory at the STL North Canton facility through
an inventory management system that will ensure correct stocking levels as well as
shelf-life tracking

* objective evaluation of the vendor's current quality records, supported by
documentation

* results of audits by STL of the vendor's technical and quality capabilities
Vendors that provide measuring equipment, solvents, chemical standards, instrument
service contracts, or subcontracted laboratory services shall be subject to more rigorous
controls than vendors that provide off-the-shelf items.

5.2 Controlling Quality of Purchased Items
The quality of equipment, reagents, solvents, chemical standards, gases, and laboratory
containers used in analyses must be of known quality so that their effect upon analytical
results can be defined These quality specifications are derived from analytical method
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requirements, project-specific requirements, and defined national standards for analytical
testing. Quality specifications of materials are described in analytical SOPs. These quality
specifications shall be included or referenced in the purchasing documents for the items
being purchased. This includes specifications for the purity of standards, reagents, or
chemnicals, and technical specifications for accuracy and precision (e.g., Class A volumetric
glassware). Reference to a catalogue number, model, lot number, or chemical grade is
sufficient.

The Laboratory Director or designee has the responsibility for approving purchase orders.
The section supervisors or designees are responsible for ensuring that the requested
quality of materials ordered matches those received, for verifying that material storage is
properly maintained and for removing materials from use when shelf life has expired

5.2.1 Evaluation of Off-the-Shelf Items
For items that are used regularly by STL North Canton where no unique
requirements or specifications exist, the items may be purchased off-the-shelf.
These items are ordered from the supplier on the basis of specifications set forth in
the supplier's published product description. These include items such as
glassware, filter paper, pipettes, and chromatography columns. The items are
evaluated as a function of thc standard analytical process.

5.2.2 Evaluation of Inst ruments
Evaluation ol'instruments purchased shall be conducted according to an
acceptance-testing plan .The acceptance testing plan may be defined by the vendor
or the method demonstration requirements specified in the laboratory analytical
SOPs. Acceptance criteria may include instrument reliability, sensitivity, stability,
selectivity, accuracy, precision, and ability to interface with existing computer
systems

5.2.3 Evaluation of Critical Solvents and Acids
STIL North Canton is part of a group of STL laboratories that conducts additional
evaluations for certain solvents and chemical reagents where our criteria for purity
are more stringent than the vendor's. These QRls are subject to chemical analysis
on a lot-by-lot basis before they are put into use. They are tested at one of the STL
laboratories, and the chemical test results are evaluated by a designated quality
representative. If'the solvents or reagents meet the specifications given in SOP#
CORP-QA-Ooo1, "Quality Testing of Solvents, Acids, and Reagents (QRJ
Program)" an approval memorandum is issued to all participating laboratories. All
laboratories then use the same lot, and reject any lots received at the facility that
have not been tested.

5.2.4 Evaluation of Chemical Standards or Standard Reference
Materials
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Where available chemical standards will be traceable to the National Institute of
Standards Technology (NIST) or an equivalent source. This is largely limited to
physical and inorganic chemical standards. If NIST traceability is not
commercially available, commercially certified materials shall be used, which are
then tested for accuracy before reporting data. Details of the testing procedures
and documentation are described in the laboratory 50P_ Standards must be
received with a certification report from the vendor with information such as
purity/concentration, traceability, lot number, expiration date, preparation date,
unique identification number, formula weight, density, radionucleide half-life, mass
and/or volume of standards, and suggested storage requirements. Further details
about labeling and handling of standards is described in Section 8 of this LQM.

5.2.5 Corrective Action for Failure to Meet Required Specifications
Corrective actions for failure of an item to meet required specifications are as
follows:
* review of current supplies to eliminate the problem item
• notification to the STL Procurement Director to avoid additional problems at

other STL labs
* return of the problem item to the vendor
* evaluate the impact on product or process
The QA Manager shall be notified of any significant or systematic quality
problems The STL Procurement Director and the STL Quality Assurance
Director shall be notified of any quality problems with national vendors.

5.3 Procurement of Subcontract Laboratory Services
Whether external to STL or not, all subcontracting from the STL North Canton laboratory
to another laboratory is arranged with the documented consent of the client, in a timely
response that shall not be unreasonably refused. All QC guidelines specific to the client's
analytical program are transmitted to the Subcontractor and agreed upon before sending
the samples to the subcontract facility. Documentation of required certifications from the
subcontract facility are maintained in STL project records. Where applicable, specific QC
guidelines, QAPjPs, and similar project documents are transmitted to the subcontract
laboratory Samples are subcontracted under formal Chain of Custody (COC).

Subcontract laboratories may receive an on-site audit by a representative of STL's QA
staff if it is deemed appropriate by the QA Manager. The audit involves an assessment of
compliance with the required test method, QC requirements, documentation, as well as
any special client requirements.

Project reports received from external laboratories are not altered and are included in
original form in the final report provided by STL. Intracompany subcontracting may also
Occur between STL facilities The originating laboratory is responsible for communicating
QA/QC. reporting, and other project requirements.
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The final report from STL North Canton clearly identifies what testing was performed by
other laboratories, and, per NELAC, the certification status of the lab performing the
work.
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6.0 Computer Hardware and Software

The primary purpose of quality assurance systems for computer hardware and software is to
protect the integrity of computer-resident data- Procedures are in place at STIL-North Canton to
assure that computer-resident data are accurate, traceable to a known source, protected against
loss, and secure

STL's computer and hardware controls are based on the guidance in EPA's "Good Automated
Laboratory Practices" (GALP), August, 1995. This includes both corporate level Information
Technology (IT) functions and STL-North Canton IT fu~nctions, Some GAL? requirements, such
as management responsibilities and the training program, are addressed in other sections of the
LQM. Some corporate level IT functions, such as the system change management procedures, is
described in more detail in corporate IT documents. Table 6-1 provides a cross reference of
practices outlined in SectionS8 of' the GAL? manual to corresponding sections of STL's QA and
IT documents. STL North Canton's listing of hardware and software are in Tables 6-2 and 6-3

6.1 ComputerfHardware
Computer hardware used in the generation, measurement, or assessment of client data
shall be of appropriate design and adequate capacity to function according to
specifications Computer equipment must be installed in accordance with the
manufacturer's recommendations, and undergo documented acceptance testing.

6.1.1 Wide-Area Systems
STL-North Canton's LIMs (QuantiMs) and the Office Network run on a wide-
area network (WAN) serving multiple laboratories. The central node for the
network is located at the Denver facility. The central processor is an IBM AS-400
with multiple servers and Cisco routers. Records for the system architecture,
testing and maintenance, such as Initial Program Loads (IPLs), are documented in
the AS-400 System Log, which is also in Denver The central System
Administrator maintains records for installation of the network hardware,

6.1.2 Local Systems
The local systems consist of computer equipment for analytical instruments, data
evaluation, and upload to the LIMS A local-area network (LAN) supports the
local office software. Testing, maintenance, and repair of the local computer
hardware are the responsibility of the STL-North Canton LAN Analyst. The LAN
Analyst maintains documentation for the local systems.
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6.2 Facilities and Security

6.2.1 Central Computer Facilities
The environmental conditions of the facility housing the LIMS are controlled to
protect against data loss Access to the central computer facility in Denver is
restricted by keypad entry used by IT staff. The central computer room is
temperature controlled, and has an Uninterrupted Power Supply (UPS) plus a
power generator to ensure that the WAN functions are not disrupted by power
failures. Backup media, such as tapes and disks, are maintained daily. In addition,
full volume backup copies of the raw data are shipped offisite to a commercial'
facility specially designcd to store electronic data

6.2.2 Local Computer Facilities
Facilities for housing local computer hardware must meet manufacturer's
recommendations. Electronic data must be protected against environmental
hazards such as fire, water damage, and strong electromagnetic fields. Data files
will have backup copies made at regular intervals to protect against accidental loss
through hardware or sofiware failure.

6.2.3 Controlled Software Access
The integrity of data is also assured by maintaining limited access to administrative
functions through a hierarchy of operating system shells controlled by passwords.
Access is granted by the LAN Administrator depending on a persons experience.
training, and assigned duties (see SOP/I CORP-IT-OOO5 for more details).

Protection against unauthorized Internet access is provided by firewalls.

6.2.4 Virus Protection
Commercial virus protection programs are installed on all computers to detect and
remove computer viruses. LAN Analysts are to be notified whenever a virus is
detected so that they can isolate any portions of the systems that may be at risk.

6.3 LIMS Raw Data
QuantlMs raw data and instrument raw data from instrument data systems such as Target.
IDB, and Chemnstation are stored on the Office Automation servers (e.g., QARVCOOI).
[he Systems Administrator and the LAN Analyst are responsible for maintaining the
servers.

The individuals responsible for entering and recording raw data must be uniquely identified
in the data, together with the date and time the data were entered. The instrument
transmitting raw data mnust be uniquely identified, together with the date and time of the
transmission, Further data recording requirements exist to document manual integrations
(see Policy it QA-0 I I for details)
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Procedures for verifying raw data are discussed in LQM Sections 8.8-8.8.3.

6.4 Software
If computer software is used to acquire, process, or report client data, that software is tested to
ensure that it correctly performs its intended function. Software is validated or verified,
depending upon its complexity, size, and whether it was purchased or developed by STL. The
following definitions are used by STL:

Validation - the process of establishing documented evidence, which provides a high
degree of assurance that a specific process will consistently produce a product meeting,
predetermined specifications and quality attributes. This process demonstrates and
documents that the software performs correctly and meets all specified requirements

Verification - the process of checking the accuracy of automatically (electronically)
calculated information

6.4.1 Industry Standard Software
Industry standard software programs are defined as those, which are purchased and
widely used without modification to the program itself The program is initially verified
for use by using test problems with known solutions to demonstrate that the program is
operational for the desired application.

All purchased software must be used in accordance with the terms of its software
license. Any use of software contrary to its license tenrms is expressly prohibited by
SiT

6.4.2 Testing of STL-Developed Software
For programs used to process client data and developed within STL, and externally
prepared programs, which are modified by STh, validation or verification must be
performed, The process used is dependent upon the function of the software as
follows

* Large complex systems consisting of several programs operating in unison to
produce an intended result must be validated.

* For smaller software which only performs numerical manipulation, sample sets of
numbers for which results are known should be processed and the results verified
In this case, known results ale usually generated by performing hand calculations
using the sanie equations and procedures as the software to verify that the
sofiware produces identical results
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Software that performs as part of instrument operation should be verified as
previously described and by processing reference materials through the instrument
system. Processed instrument response should be evaluated against expected
instrument response and performance.

IT SOPs governing software development and testing include CORP-IT-OO0l,
"Software and Hardware Change Management", CORP-IT-0007, "Software
Testing, Validation and Verification", and CORP-TT-OO013, "Software Quality
Assurance"

6.4.3 Control of Software Changes
STL has a well established process for prioritizing and managing changes to LIM S
and LIMS-related software (see CORP-IT-OO1 and CORP-IT-007). Proposals to
modify software are written in a Software Enhancement Request,
which includes a description of the task to be accomplished, the software to be
modified, its functional requirements, and necessary algorithms. The Software
Enhancement Request is submitted to the Change Management Committee for
approval. The Committee includes representatives from each lab on the QuantiMs
network. The Committee establishes a develop schedule and approves the
resources needed. Documentation of changes, version control, and historical
records of changes is the responsibility of the IT Manager of "Change
Management and QA". Because these are modern networked systems, the
documentation is kept on the network, rather than keeping redundant records at
each facility as GALP suggests. All system software changes are developed in a
test area and must pass the designed tests before it is installed in the working area.

The same principles of documenting software changes apply to spreadsheets, small
databases, or other small programs that are used solely at the STL-North Canton
lab The verification/validation records must explain the functional requirements,
the algorithms and formulas used, the testing performed, and are maintained by the
lab QA Manager or designee.

6.4.4 Software Maintenance
Software problems are presented to the local LIMS Administrator (LAS) in a
Software Problem Report. The LAS presents the issue to a group of the network
[.ASs, The problem is discussed to make sure it is understood, and then a solution
is determined and prioritized. Changes to LIMS software for maintenance
purposes are announced to each of the QuantiMs locations after revalidating the
software

6.4.5 Software Revalidatian
Whenever a program is changed, the change is evaluated to determine if it is significant
enough to make revalidation necessary If features have been added, previous test
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problems are rerun to demonstrate that their fuinction has not been affected. New test
problems are processed, as previously discussed, to verify added performance. If
software revision changes the basic operation of the program, complete revalidation of
the program may be required.

Spreadsheets and unprotected software used to acquire, process, or report client data
must be documented and reverified when changes are made. The test problems used to
provide initial verification is reprocessed and the results compared to demonstrate that
performance of the software is unchanged

Laboratory operations are responsible for the generation of the validation and
verification data for instrument level software. QA will maintain the necessary
documentation. STL Information Technology is responsible for generation and
maintenance of documentation relating to verification and validation of the STL
QuantiMs system . This is described in Policy Attachment Number IT-0 1 3, Software
Quality Assurance.

6.5 Comprehensive System Testing
Comprehensive system testing is performed periodically. Independent auditors, such as
Price Waterhouse, include computer systems in their audits, which are commissioned by
the laboratory executive management. Extensive testing of all software was performed for
the lab's Y2K readiness exercises.

As described in LQM Section 9 2 2. 1, the STL-North Canton QA Manager is responsible
for ensuring an annual internal audit of all lab areas is performed, including the local IT
functions

6.6 Records Retention
As required by NELAC, electronic raw data and computer documentation are stored for a
minimum of five years See LQM Section 3.0 for further records retention details.



877 127

SmL North Canton LQM
Section No.. 7.0
Revision No.: I 0
Date Revised: September 15, 2000
Page: 30 of 350

7.0 Contract Review and Project Planning

The generation of environmental analytical data is an intricate process Success is dependent
upon the timely execution of interrelated steps. For many environmental sampling and analysis
programs, testing design is site or project specific and is not necessarily the same as the
laboratory's standard service. It is STL's intent to provide both standard and customized
laboratory services to our clients, provided that any special requirements are documented in
writing, and provided performing the work in this manner does not cause the laboratory to violate
relevant regulatory requirements. STL North Canton has an organizational system in place to
ensure that projects are properly planned prior to project initiation. This means that laboratory
personnel understand project requirements, that the client clearly understands the lab's
capabilities, that the laboratory has the facilities and resources needed to perform the required
tests, that samples will be properly handled, that contingency plans are in place, and that analytical
data will be reported in accordance with project needs.

7.1 Contract Review
The process of client request for proposal (RF'P) and the laboratory's tender of a written
response is a process of communication between both pantics to understand project
requirements and the laboratory's capabilities All contracts for new work entered into by
STL North Canton are reviewed by the Customer Service Manager (CSM) or designee.
Agreements for continuing work are the responsibility of laboratory Project Managers
(PMs) or the CSM Depending on the size and scope of the proposed project, the
Laboratory Director and other STL management staff can also be involved. Technical
staff (Operations Manager, QA Manager, and IT staff) can be called upon to perform a
review of the technical and QAIQC requirements. The CSM or PM, with this internal
support, will work with clients to align project requirements with laboratory capabilities.
Any contract requirement or contract modification communicated to STL verbally is
documented and communicated to the cticnt in writing Any discrepancy between client
requirements and STL's capability to meet those requirements is resolved in writing before
acceptance of the contract

All contracts, Quality Assurance Project Plans (QAPP), Sampling and Analysis Plans
(SAPs), contract amendments and documented communications become pant of the
permanent project record as detailed in Section 3.5

7.2 Certifications and Approvals
A necessary part of the review and work acceptance procedure is the evaluation of project
needs tor laboratory certification. The persons reviewing the prospective project must
determine if project work plans or regulatory permits are tied to specific laboratory
certifications or approvals. Where such requirements exist, the laboratory must have the
certifications or approvals in place before the work begins. QA personnel coordinate with
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the state certification agencies to maintain or add additional parameters. Copies of current
laboratory certifications are maintained by the QA office, and are available upon request.

7.3 Data Collection Process
The sample collection and data generation processes are shown in Figure 7.2-1. These
processes are designed to produce analytical data that accurately reflect the nature of the
site or sampling point-

7.4 Project Organizational Responsibilities
Each laboratory client is assigned a single point of contact, usually a PM, to ensure that
there is a strong line of communication between the client and STIL North Canton. As a
matter of policy, CSMs or designee, PMs, and Operations Managers work together to
accomplish the following prior to receipt of samples at the laboratory:

* Samples are scheduled for arrival at the laboratory

* All unique project requirements have been identified and communicated to all appropriate
personnel

*Standardized client, state, federal, or STtP programs are appropriately selected

* Fully-qualified and client approved subcontract laboratories have been selected if needed

*A review has been performed on all pre-project documents such as proposals, contracts,
and/or QAPPs to identify the type of tests required and to ensure project requirements are
within the scope of the laboratory being used

*All appropriate and required preparations have been made at the laboratory to
accommodate or meet project requirements as described in proposals, contracts, and/or
QAPPs

* It has been determined that the laboratory has the capability and the capacity to analyze the
samples including equipment, staff, space and workload

*The laboratory is capable of meeting the required sample holding times and is able to report
the resulting data within the time line specified by the client

*All known safety hazards associated with the samples have been communicated to all
appropriate personnel.
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FIGURE 7.2-1
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Approval and issuance of a quote, bid or contract document is documentation that this
process has occurred. For particularly large or involved projects, STL North Canton
encourages our clients to visit the laboratory and/or participate in kickoff meetings with
the laboratory staff STL has found it very effective to invite the client into the
laboratory's project preparations.

7.5 Communicating Project Requirements Internally
STL North Canton PMs shall document all project-specific requirements prior to receipt
of samples. The LIMS system, QuantiMS, requires the PM to enter a "quote" before any
samples can be logged in, In) addition to price information, the "quote" is a detailed
technical specification of the work to be performed. The quote includes identification of
project personnel, numbers and types of samples, tests to be performed, reporting limits,
QC to be performed, control limits, data qualifier flags to be used, significant figures to be
used, and the types 5f deliverables required. This is the primary means of communicating
routine project requirements to laboratory personnel.

Brief non-routine project requirements are entered into the comments section of the Client
Requirements Checklist portion of the quote The Checklist is reviewed by analysts as
analyses are being scheduled and before testing has started, If the special requirements are
too lengthy for the Client Requirements Checklist, the PM must prepare a Quality
Assurance Summary (QAS) or equivalent, which is a written document describing all
requirements that are different than routine work. The QAS is referenced in the Client
Requirements Checklist, and is distributed by the PM to each of the operational groups
involved. For complex projects, project kickoff meetings are conducted by the PM with
each of the operational groups involved.

7.6 Contingency Planning
An effective QA program must emphasize contingency planning, actions to prevent
problems from reoccurring, and to ensure timely and effective completion of a
measurement effort The following are considered relative to contingency planning.

7.6. 1 Staffing
A primary objective is to ensure that qualified staff are available to perform the
necessary analytical work, regardless of employee turnover, vacation, illness, or
other absences STL North Canton is a relatively large laboratory with multiple
staff capabilities for the majority of tests performed. However, other sources of
trained personnel are potentially available to assist in the event of unforeseen
absences. Given sufficient time for necessary orientation, temporary agency staff
can be used. More significantly, STL is a large laboratory network and a large
pool of qualified staff can be made available from other STL laboratories

7.6.2 Backup Instrumentation
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Within STL North Canton, duplicate instrumentation is available for most methods
to allow uninterrupted work flow if one piece of equipment fails. The laboratory
may also choose to lease equipment. However, in circumstances where a
catastrophic instrument failure occurs, alternative, but equivalent, methods may be
recommended to the client for approval.

Preventive Maintenance - STL's preventive maintenance program is designed
to minimize analytical instrument malfunctions, permit simple adjustments, and
to ensure fewer and shorter breakdowns of critical analytical equipment. (See
Section 8.1I1, "Preventive Maintenance and Service".)

STL Laboratories & Subcontractor Laboratories - To support the laboratory
during peak periods or in the event of a critical instrument malfunction, STL
has the capability to arrange for the use of other STL laboratories or other
qualified analytical laboratories as subcontractors for short-term backup
analytical support. however, use of a subcontractor laboratory must be
approved by the client in writing. For projects requiring NELAC approval,
the subcontractor trust also be NELAC approved. See Section 5.3 for other
lprocedtires related to the control of subcontract laboratory services.

* ninterrupta~be Power Supply - An Uninterruptable Power Supply (UPS)
system which provides line conditioning and backup power to the LIMS
computer, systemi/server and laboratory instruments. This contingency allows
sufficient time for the main computer system to be shut down and for data
archival, All electronically generated data that are stored on the main or
instrument computer systems and on individual personal computer (PC) hard
drives are backed up at regular intervals. In the event that the main or
instrument laboratory computer systems fail, the analytical data can be
retrieved,
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8.0 Work Processes and Operations

Many activities related to environmental projects activities are planned and designed externally to
the laboratory or field operation, and are presented to the laboratory in the form of a contract, work
plan, sampling and analysis plan (SAP) or QA Project Plan (QAPP). Laboratory and field activities
are in turn planned, implemented, and assessed by STL to meet client requirements according to
approved procedures and methodologies. The LQM provides the systems to document and
implement these activities. The execution and assessment of the implemented operational systems
are detailed in STL SOPs, The entire process is assessed on a regular basis for conformance to
prescribed requirements.

Standard practices for STL Noath Canton operations are detailed in this section. Specific project or
program requirements that differ from those described here can be met, but they must be explicitly
stated in approved contracts, work plans, QAPPs or other project documents. Special project
requirements can generally be accommodated provided that they are properly documented,
communicated, and they do not cause the laboratory to violate relevant regulatory requirements.

Table 8 2-3 lists the test methods performed by STL North Canton Table 8.2-2 lists the SOPs
associated with those methods. Table 8.0-I provides a list of the major equipment in place at the
laboratory, and Figure 8 1 (at the end of this Section) shows the laboratory floor plan.

8.1 Traceab~iiy of'Measurements
STL documents all laboratory activities in sufficient detail to allow their reconstruction. To
this end, documentation is generated to trace a sample from its point of origin, through
receipt in the laboratory, analysis, reporting and disposal.

The required documentation includes, but is not limited, to:
*Chain of custody documenting movement and possession of samples
*Sample preparation
*Sample analysis

* Calibration and QC data associated with the samples
* Instrument maintenance

*Control of ancillary equipment and materials (e.g., DI water and glassware)
*Sample disposal
*Final reports

These topics are described in this section. Traceability of chemical standards is also
discussed in Section 5 2.4

8.2 Analytical Methods
Whenever possible, STL operations use industry- and regulatory agency-recognized
analytical methods from source documents published by agencies such as the Environmental
Protection Agency (EPA), Department of Energy (DOE), and the American Society for
Testing and Materials (ASTM) as described in STL's SOPs. Analytical methods performed
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by STL Laboratories are given in Table 8.2-3 lists the methods routinely performed at thelaboratory The methods pending or approved by a NE1AC Accrediting Authority are
indicated in the table.

Method performance data, as described in Section 8.2.2 below, are developed by thelaboratory operations staff to demonstrate method proficiency. The operations staff and theQA staff evaluate and approve the performance data before a methodology is performedroutinely. The method must also be described and documented in an SOP.

8.2.1 Standard Operating Proccedures
SOPs are required for all repetitive analytical and administrative activities rangingfrom the receipt of samples in the laboratory through their analysis, reporting, andSubsequent disposal Training, health and safety procedures, QC, method
procedures, and instnument and equipment calibrations are included in SOPs.
SOP requirements are discussed in the Policy 4 QA-0Ol, "Standard Operating
Procedures" The specifications in the policy meet NELAC requirements. Table
8.2-2 lists laboratory standard operating procedures

New SOPs and proposed SOP revisions are reviewed by technically qualified labpersonnel. SOPs are controlled documents and are distributed and maintained as
described in Policy QA-OO 1. Requirements for SOP approval and frequency ofreview are listed in Tables 2.4-3 and 2 4-4. All significant modifications to thepublished method are described in a section of the SOP. All operations must be
performned as described in these SOPs,

Planned changes in procedure which may occur due to expected sample matrix
effects or project requiremeints are documented iii the project files. These planned
changes may be documented using nonconformance memos, NCMs (see discussion
of NCMs in section 9. 1), project-specific case narratives, or as modifications oradditions to associated QAPPs. Every effort is made to obtain client written
approval prior to implementing the change

Unplanned deviations in the SOPs, which may occur due to sample matrix or otherevents, are documented in NCMs and in the project-specific case narratives.

8.2.2 Method Validation and Verification
Before analyzing samples by a new method or method modification, the method
minst be verified or validated. After which, analyst capability must be
demonstrated (see Section 4.4).

8.2.2.1 Method Verification
Method verification is required for methods developed by authoritative
agencies, such as EPA or ASTM The level of verification can vary
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depending on the type of method or level of modification, but generally
should include:
- Determination of method sensitivity,
- Determination of working range,
- An initial demonstration of capability (as specified by NELAC) and
- A written SOP or project-specific written protocol.
Each of these are described in the next section.

8.2.2.2 Method Validation
A complete validation is required for methods developed by STh North
Canton. While method validation can take a variety of courses, the
following are the key concerns:

Determination of Method Selectivity
Method selectivity is the demonstrated ability to discriminate the analyte(s) of
interest from other compounds in the specific matrix or matrices. In some
cases, to achieve the required selectivity for an analyte, a confirmation
analysis is required as part of the method

Determination of Method-Sensitivity
Method sensitivity is normally demonstrated using the 4OCFR 136B
method detection limit protocol (see NMOLs, section 8.2 3, below), but can
also be based on variance of blank results, and signal-to-noise ratios

Determination of Interferences
This is demonstrated by analyzing samples of the matrix of interest that is
known to be free of the analyte(s) of interest,

Determination of Rangz
In most cases, analytical range is determined and demonstrated by
comparison of the response of an analyte at different concentrations to
targeted criteria. Often the targeted criteria are represented by the goodness
of fit or linearity of the experi mental data to a continuous mathematical
function or curve. The curve is used to establish the range of quantitation,
with the lower and upper values representing the upper and lower
quantitation limits. Curves are not limited to linear relationships.

Determination of Accuracy and Precision
Accuracy and precision studies are generally performed using replicate
analysis of samples of known concentration. The resulting percent
recovery and relative standard deviation, or other precision measure, is
calculated and compared to a set of target criteria

Documentation of Method
The method is formally documented in an SOP (see policy QA-OO1 for
details). If a method modification is being performed for a specific short-
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term project, the modification should be described in a written protocol that
is approved by the lab's client, in addition to the in-house approvals
required by QA-001.

CLontinued Demonstration of Method Performance
Continued ability of the lab to perform the method is addressed in the SOP.
Generally this is accomplished with the specified calibration and batch QC
requirements.

8.2.3 Method Detection Limits
It is STL North Canton's policy to follow the specification in the U.S. EPA 40 CFRPart 136 Appendix B in determining MDLs for chemical tests. The STL
requirement for this procedure is further detailed in Policy QA-005 entitled"Determination of Method Detection Limits for Chemical Tests." This policy
requires that the MDLs be determined for each analyte of interest representing theaqueous and solid matrices within the capability of the primary analytical methods.
STL North Canton has performed MDLs per instrument. Ongoing MDL
verification is performed via NtDL checks or MDL studies. The laboratory's MvDLs
are given in Table 8.2-4

8.2.4 Instrument Detection Limits
Instrument Detection Limits (lDLs) are required to be performed quarterly for
metals constituents and cyanide when analyses are performed in support of
Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) activities or when the USEPA CLP SOW protocol is required. IDLs are
riot required by the SW-846 methods, with the exception of mrethod 6020.

When required, IDLs will be performed in accordance with the procedures defined
in the applicable USEPA SOW, ILMO3.0 or subsequent versions, and Policy QA-0 14, "Determination of Instrument Detection Limits".

Prior to acceptance and use for reporting purposes, all data from detection limitstudies and reporting limits must undergo technical review and approval by the
laboratory management and QA staff.

8.2.5 Reporting Limits
Reporting limits are established and mrodified within STL according to the STL
Policy QA-009, "Reporting Limits." Two reporting limit conventions are
discussed in the policy: the standard Reporting Limit (RL) and the Project-Specific
Reporting Limit (PSRL). The standard STL Reporting Limit (RL) is the lowest
level at which measurements become quantitatively meaningfu~l. The RL is always
greater than the statistically determined M/DLs. PSRLs are used when project data
quality objectives (DQO) require a reporting limit other than the RL. PSRLs
tailor STL's product to meet customer requirements. Higher PSRLs may beestablished based on maximum contaminant level (MCLs), applicable or relevant
and appropriate requirements (ARARs), or project-specific data quality objectives
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(DQ~s). PSRLs below the lab's standard RL may be used, but they must be
supported MDL and the instrument calibration. The STL RUs and PSRLs are
maintained by the LIMS.

823 Data Quality Objectives
Data quality objectives (DQOs) are qualitative and quantitative statements used to ensure
the generation of the type, quantity, and quality of environmental data that will be
appropriate for the intended application (EPA 1994)'. Typically, DQOs are identified during
project scope and the development of sampling and analysis plans. In this LQM, however,
we refer to only the analytical DQ~s because laboratories generally do not have any
authority over sample collection, shipment, or other field-related activities that may affect
the data quality of the environmental sample before the sample is received in the laboratory.
The EPA has established six primary analytical DQOs for environmental studies. These
DQOs are precision, accuracy, representativeness, completeness,, comparability, and
detectability.

The components of analytical variability (uncertainty) can be estimated when QA and QC
samples of the right types and quantities are incorporated into measurement procedures at
the analytical laboratory, STL incorporates numerous QA and QC samples to obtain data
fbr comparison with the analytical DQOs and to ensure that the measurement system is
functioning properly. The QA/QC samples and their applications, described in Section 8.4,
are selected on the basis of method- or client-specific requirements. Field blanks, field
duplicates, and performance evaluation (FE) samples are received from the client as
unknown samples. Analytical laboratory QC samples for inorganic and organic analyses
may include calibration or instrument blatk, method blanks, background, duplicates,
replicates, laboratory control samples (LCSs), calibration standards, matrix spikes (MSs),
matrix spike duplicates (MSDs), and surrogate spikes.

8.3.1 PrecIsion And Accuracy
Precision is an estimate of variability, that is, it is an estimate of agreement among
individual measurements of the same physical or chemical property, under
prescribed similar conditions. The precision of a measurement system is affected by
random errors. Precision is expressed either as relative standard deviation (RSD) for
replicate measurements greater than two or as relative percent difference (RPD) for
duplicate measurements. Table 8.6-1 illustrates the formulae used to calculate wnits
of precision (i.e., RSD and RPD).

Accuracy is the degree of agreement between a measurement and the true or
expected value, or between the avenage of a number of measurements and the true
or expected value. Systematic errors affect accuracy. For chemical properties,
accuracy is expressed either as a percent recovery (R) or as a percent bias (R - 100).

"Guidance for the Data Quality Objectives Process", EPA 600/R-96/003, September 1994.
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The precision and accuracy measures that are to be used in evaluating inorganic,
organic, and radionuclide constituents at STL are provided in Tables 8.4-5 through
8.4-7, in method-specific SOPs, and in the documentation for the analytical method
of interest.

Precision and accuracy are determined, in part, by analyzing data from matrix spike
and matrix spike duplicates, unspiked duplicates, LCSs, and single blind audit
samples. For radiochemical determinations, counting statistics can also provide an
estimate of uncertainty, A description of these QC samples is provided in Section
8.4

8..2 Completeness
Completeness is a measure of the percentage of measurements that are judged to be
valid measurements. At a minimum, the objective for completeness of data is 90%
for each constituent analyzed.

8.3.3 Represent ativeness
Representativeness is the degree to which data accurately and precisely represent a
characteristic of a population, a variation in a physical or chemical property at a
sampling point, or an environmental condition. Data representativeness is primarily
a function of sampling strategy; therefore, the sampling scheme must be designed to
maximize representativeness. Representativeness also relates to ensuring that,
through sample homogeneity, the sample analysis result (concentration) is
representative of the constituent concentration in the sample matrix. At STL every
effort must be made to analyze an aliquot that is representative of the original
sample, and to ensure the homogeneity of the sample before subsampling.

8..4 Comparability
Comparability is a measure of the confidence with which one data set can be
compared to another. To ensure comparability, all laboratory analysts are required
to use uniform procedures (i.e., SOPs) and a uniform set of units and calculations for
analyzing and reporting environmental data.

8.4 Quality Control Samples
Two types of Quality Control (QC) samples are field QC samples and laboratory QC
samples. Field QC samples are collected during the sampling event and are usefuil indetermining sampling precision and accuracy and monitoring for contamination that may
occur during collection, transport or storage of environmental samples. Laboratory QCsamples are routinely added at the laboratory to the normal sample stream. Successful
analysis of these samples demonstrates that the laboratory is operating within prescribedrequirements for accuracy and precision. In addition, utilizing matrix-specific laboratory
QC samples, information regarding the effect of the matrix or field conditions on the
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analytical results can be obtained. The following sections describe common field and
laboratory QC samples.

8.4.1 Field QC Samples
When field QC sample collection and analysis are required for a project, it is the
responsibility of the project sampling supervisor to ensure that this sampling is
performed correctly and at the project-required frequencies. Field QC samples may
or may not be identified as such to the laboratory and are considered by the
laboratory as field samples for the purpose of QC batching, sample preparation and
analysis. Field QC sample results are reported in the same manner as actual field
samples, unless a specific deliverable is requested by the client. No correction of the
analytical data is done in the laboratory based on the analysis of field QC samples.
Field QC sample types, applicability to organic and inorganic analyses, precision
and accuracy applications and by whom they are introduced are summarized in
Table 8.4-1.

8A4.2 Laboratoiy QC Samples
Laboratory performance QC is required to ensure the laboratory systems
(instrumentation, sample preparation, analysis, data reduction, etc.) are operating
within acceptable QC guidelines during data generation as required to meet the
client's objectives, Laboratory QC samples consist of method blanks (MB),
instrument blanks, laboratory control samples (LCS) and calibration verification
samples. In addition to laboratory performance QC, matrix-specific QC is
utilized to determine the effect of the sample matrix on the data being generated.
Typically, this includes matrix spikes (MS), matrix spike duplicates (MSD),
sample duplicates, and the use of surrogate compounds.

Laboratory and matrix-spike QC sample types are summarized in Tables 8.4-2
through 8.4-4. In addition, Tables 8.4-5 through 8.4-7 list laboratory QC samples,
acceptance criteria and corrective actions by reference method for inorganic
methods, organic methods, and the USEPA CLP Statements of Work respectively.
The following sections provide descriptions of laboratory QC samples and their
frequency of use. Policy QA-003, "Quality Control Program"', describes in detail
the QC data evaluation process.

8.4.2.1 Quality Control (QC) Batch
The QC batch consists of a set of up to 20 field samples that behave
similarly (i.e., same matrix) and are processed using the same procedures,
reagents, and standards within the same time period. This definition of a
QC batch is utilized by STh unless there is clear regulatory guidance,
contract specifications, or differing client requirements that are explicitly
documented. Environmental samples are associated to QC samples in the
LIMs via the analytical batch, which is clearly indicated on each analytical
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report as a crass-reference between the samples and associated QC.
Further details and requirements for the application of the definition of QC
batch are described in Policy QA-003.

8.4.2.2 Method Blank
The method blank (MB) is a QC sample that consists of all reagents
specific to the method and is carried through every aspect of the
procedure, including preparation, cleanup, and analysis. The method
blank is used to identify any interferences or contamination of the
analytical system that may lead to the reporting of elevated analyte
concentrations or false positive data. Potential sources of contamination
include solvent, reagents, glassware, other sample processing hardware, or
the laboratory environment. In general, the method blank is a volume of
deionized laboratory water for water samples, or a purified solid matrix for
soil/sediment samples, that is processed as a sample. In the event that no
appropriate solid matrix exists, deionized water may be used. The volume
or weight of the method blank must be approximately equal to the sample
volume or sample weight processed. A method blank shall be prepared
with each group of samples processed.

8.4.2.3 Inst rumenti Calibration Blank
The instrument blank is an unprocessed aliquot of reagent used to monitor
the contamination of the analytical system at the instrument. System
contamination may lead to the reporting of elevated analyte concentrations
or false positive data. The instrument blank does not undergo the entire
analytical process and generally consists of an aliquot of the same
reagent(s) used for a sample dilution. Instrument blanks are also referred
to as continuing calibration blanks (CCBs).

8.4.2.4 Labomatoty Control Sample
A laboratory control sample (LCS) is a laboratory-prepared suitable clean
matrix sample that is fortified with target analytes or a solid reference
material purchased from an approved vendor. The LCS contains all target
analytes specified in the method, and must contain the same analytes as
the matrix spike and matrix spike duplicate. For certain regulatory or
client programs, an LCS may contain a full list of analytes. However, in
these cases, a subset of analytes, as defined by the program, is used to
determine the acceptability of a batch of sample data. The LCS recovery
data are used to monitor the analytical method performance in terms of
analytical accuracy. On-going evaluation of the LCS recoveries
demonstrates that the laboratory is performing the method within
statistical control (i.e., accuracy and precision) in the absence of matrix
interference. The LCS results, coupled with MS data, help determine
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whether the laboratory performed the method correctly or the sample
matrix affected the analytical results. When a laboratory control sample
duplicate (LCSD) is required, a percent recovery for each target analyte is
calculated, as well as a relative percent difference (RPD) between the LCS
and the LCSD.

8.4.2.5 Matrix Spike

A matrix spike (MS) is an environmental sample to which known
concentrations of target analytes have been added. MS samples are
analyzed to evaluate the effect of the sample matrix on the analytical
methodology. MS samples are generated by taking a separate aliquot of
an actual field sample and spiking it with the selected target analyte(s)
prior to sample extraction. The MS sample then undergoes the same
extraction and analytical procedures as the unfortifled client sample. Due
to the potential variability of the matrix of each sample, these results may
have immediate bearing only on the specific sample spiked and not on
samples collected at other locations that are included in the QC batch.

8.4.2.6 Matrix Spike Duplicate

A matrix spike duplicate (MSD) is a second aliquot of a sample that is
spiked with the selected target analyte(s) and analyzed with the associated
sample and MS sample. The results of the MS and MVSD are used together
to determine the effect of a matrix on the accuracy and precision of the
analytical process. Due to the potential variability of the matrix of each
sample, the MS/MSD results may have immediate bearing only on the
specific sample spiked and not all samples in the QC batch.

8.4.2.7 Sample Duplicate

A sample duplicate is a second aliquot of an environmental sample taken
from the same sample container that is processed identically with the first
aliquot of that sample. That is, sample duplicates are processed as
independent samples within the same QC batch. The results are compared
to determine the sample homogeneity and the precision of the analytical
process.

8B4.2.8 Surrogates

Surrogates are organic compounds that are similar in chemical
composition and behavior to the target analytes but that are not normally
found in environmental samples. Surrogates are added to all appropriate
samples and QC samples being tested for organic analytes to monitor the
effect of the sample matrix and the procedure on the accuracy of the
process.
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t4.2.9 Analytcal Spike
An analytical spike is created by spiking target analytes into a prepared
portion (i.e., past digestion) of a sample just prior to analysis. It provides
information on matrix effects encountered during analysis such as
suppression or enhancement of instmument signal levels. It is most often
used in elemental analysis involving various forms of atomic emission or
atomic absorption spectroscopy. A single analytical spike serves as a
single point application of the "method of standard additions" or MSA.

8.4.2.10 Interference Check Sample
An interference check sample (ICS) is a solution containing known
concentrations of bath interfering and analyte elements. Analysis of this
sample can be used to verify background and interelement correction
factors.

8.4 .2.11 Internal Standards
An internal standard (IS) is a compound or element with similar chemical
characteristics and behavior in the analysis process to the target analytes,
but is not normally found in environmental samples. The internal standard
is usually added after sample preparation. The primary function of the
internal standard is quantitation, however, it also provides a short-term
indication of instrument performance.

8.5 Data Collection Operations
Laboratory analyses are designed to produce data that are representative of existing
conditions present at the time the sample was obtained. The data collection design includes
field sampling events, sample handling and custody, analytical operations, data recording
procedures, data assessments, data verification, and data reporting requirements and
techniques to assess limitations of data use. These operations are discussed in this section
through section 8. 10.

8.5.1 FIeld Collection and Shipment
In order to provide a sample that most acc~urately represents the test matrix, field
sample collection personnel must abide by the sample collection guidelines and
procedures established by involved regulatory agencies. A significant part of the
efforts of regulatory agencies include the use of "approved" sample containers,
chemical and physical preservation techniques, and observance of specified holding
times. It is imperative that all samples be collected and preserved according to the
appropriate analytical method specified in the QAPP (if one exists). Although the
sampling may be performed by non-STL. personnel, the importance of samplig and
transportation of the sample to the laboratory is understood and must be considered
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during data validation.

Sampling requirements mustj be communicated to the sampling team prior to field

collection.

Field personnel are responsible for labeling each individual sample collected with
the following information:
* Project name
* Unique client sample number
* Sample location (including as appropriate: borehole and depth or grid

coordinates)
* Sampling date and time
* Sample preservation
* Analysis, required.

An overriding consideration for the resulting analytical data is the ability to
demnstaetia h amnples have been obtained from the locations stated and that
they have reached the laboratory without alteration. Evidence of collection,
shipment laboratory receipt, laboratory custody, and disposal must be documented
to accomplish this. Figure 8.5-1 shows an example Chain-of-Custody (COC) form
that is used by the STL laboratory to document this evidence. Field personnel are
responsible for initiating the COC fbrm.

The prompt shipment of samples to the laboratory is necessary to ensure that
required holding times are met. Samples should be shipped by an overnight carrier,
be hand-delivered, or transported in a manner that assures prompt delivery to the
laboratory. Some sites require an extensive radioactive screening process before a
sample may be shipped. In these cases, it is imperative for the Project Manager to
maintain good communications with the client to assure proper staffing of the
laboratory in response to a decreased holding time.

8.&2 Sample Containers, Shipping Containers, Preservatives, and

Holding limes

8.52.1 Sample Containers

A sample container is defined as the sealed enclosure, usually made of
plastic or borosilicate glass that the sample is collected in and stored in until
analysis. All sample containers provided by SiT operations for
environmental sampling are new, with the exception of some air sampling
canisters, which must be recertified before reuse, and demonstrated to be
clean for their appropriate use. All documentation certifying sample
container cleanliness must be maintained by the laboratory or the vendor and
can be provided to the client upon request.
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The sample containers to be supplied are listed in Tables 8.5-1 through
8.5-5. Container volumes listed in these tables may be decreased with the
approval of the laboratory QA Manager or Technical Director to
accommodate reduced sample volumes required by the facility SOP or
increased as applicable to accommodate duplicates and matrix spikes.

8.5.2.2 Shipping Containers
Shipping containers are defined as the sealed enclosure in which the
sample containers are stored during shipment from the sample collection
site to the analytical laboratory. Shipping containers must be of sufficient
number and size to accommodate the samples in an upright condition.
Shipping containers must also meet all requirements for the shipment of
environmental samples.

Packaged samples must be shipped to the analytical laboratory in a safe
manner that preserves the integrity ofthe samples. The most common
method of sample shipment employs coolers or ice chests that are sealed
with custody tape and shipping tape. These coolers must be durable and
resistant to crushing during shipment. All coolers must be well maintained
and cleaned to prevent cross-contamination ofthe samples. All coolers
contain a plastic liner to limit contamination. It is the ultimate responsibility
of the person collecting and packaging the sample for shipment to ensure
that the shipping containers are clean and functional.

To help prevent sample breakage during shipment additional consideration
must be given to providing shock absorbency to all samples packaged inside
the shipping container. Use of bubble-wrap around each sample container is
the best way to provide this protection. Foam packing materials and
vermiculite are also successfully used,

8.5.23 Sample Pwsorvatives
Most analytes have a finite holding time in a given sample matrix. Sample
preservation is the chemical or physical means by which samples are treated
during and/or following sample collection to aid in the stability of the
analytes of interest in that matrix. Sample holding times are also adversely
affected when samples are improperly preserved, or shipped unpreserved.
The preservation of samples at the time of sample collection will follow the
requirements of the analytical methods used. This preservation includes the
addition of reagents to deter chemical and biochemical degradation and the
maintenance of refrigeration during transit and ultimate storage in the
laboratory. The required preservatives for the analysis to be performed on
each matrix are included in Tables 8.5-1 through 8.5-5.
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8.5.2.4 Sample Holding Times
Holding time is defined as the maximum allowable time a sample can be
stored after sample collection and preservation (or laboratory receipt for
CLP) until appropriate processing occurs (preparation or analysis). The
holding time may vary according to method or client requirements and is
tracked and controlled via the LIMs. Tests designated with holding times
as "analyze immediately or ASAP" are considered parameters that should
be tested by field personnel or on-site. Each operation has a system in
place to ensure that holding times are monitored by each group within the
operating unit. It is the responsibility of each STh associate processing the
sample to assure that holding times are met. STL is responsible for meeting
all holding times for properly preserved samples received within 48 hours of
collection or if less than half the holding time has passed. If these conditions
are not met, STh will attempt to expedite sample analysis as soon as
possible. When holding times are exceeded, the laboratory uses a
Nonconformance Memo (NCM) to identity and document the root cause of
the holding time violation.

Sample holding times are listed in Tables 8.5-1 through 8.5-5.

8.5.3 Sample Handling
STh North Canton's SOP, Sample Receiving - NC-SC-0005, describes the samplereceipt and log-in process in detail. The following sections describe the general

policies followed by STL.

8.5.3.1 Sample Receipt
Samples shall be received and logged in at STL by a designated sample
custodian or other properly trained associate. Upon sample receipt, the
sample custodian shall, as appropriate:

* Wear appropriate personal protective equipment. At a minimum, this
consists of gloves, a lab coat, and safety glasses

* Examine the shipping containers to verity that the custody tape is intact
* Examine all sample containers for damage
• Open shipping containers in adequately ventilated areas to assure worker

safety
* Determine if the temperature required by the requested testing program

has been maintained during shipment. Document the shipping container
temperature on the COC

* Compare samples received against those listed on the COC
* Verty that sample holding times have not been exceeded
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* Examine all shipping records for accuracy and completeness
* Determine sample pH (if required for the scheduled analysis) (except

VOA and TOX samples) and record on the cooler receipt form
* Sign and date the COC immediately (only after shipment is accepted)

and attach the waybill
* Note any problems associated with the coolers and samples on the cooler

receipt form and notify' the PM who in turn notifies the client
* Attach durable (water-resistant) laboratory sample container labels with

unique laboratory identification number and test
* Place the samples in proper laboratory storage.

A CUR or an equivalent form/system is generated by sample control during
the sample log-in process to document anomalies identified upon the receipt
of samples in the laboratory. These anomalies are outside of laboratory
control and do not require corrective actions to be taken within the
laboratory. The affected client shall be notified by the PM or designee of all
CURs generated for their samples. The PM is responsible for resolving with
the client how to proceed with the samples and documenting the decision to
proceed with the analysis of compromised samples. CURs must be resolved
prior to sample preparation and analysis. The completed CUR farm shall be
stored in the project file. An example CUR is shown in Figure 8.5-2. The
report narrative will include an explanation of sample receiving related
anomalies.

8.5.3.2 Exceptions or Discrepancies

5TIh reserves the right to reject samples for any of the following reasons:
• No custody seals as required by project
* No chain of custody documentation provided
* Preservation inappropriate for analysis requested
* Sample container inappropriate for analysis requested
• Sample received out of holding time for analysis requested
* Incomplete sample information provided
* Discrepancies between COC and sample labels
* Samples have high levels of polychlorinated dibenzo-p-dioxins/

dibenzo flhrans (PCDD/PCDFs)
* Samples have a high level gross alpha or beta radiation
* Samples are from a site known to contain chemical warfare agents

(CWAs) and the samples have not been screened for them,

These or any other project exceptions or discrepancies are discussed with the
client and agreed upon action taken.
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Figure 8.54 i

Example STL tociler~ Recei~ptForm/Narrative .Client:______________ Project: .. _______Quot e#:_______
Cooler Received on: ..________ Opened on:_________ by: __________

Fedx El Client Drop Off I] UPS El Airborne c Other: (Signature)Cooler El Safe E] Foam Box [] Client Cooler7[j Other:____
STL Shipper No4:_______
1 . Were custody seals on the outside of the cooler and intact? Yes F)No El

If YES, Quantity . ._____ Location_ ______
Were the custody seals signed and dated? Yes ElNoflNA l2. Shipper's packing slip attached to this form? Yes El No [3. Were custody papers included inside the cooler and relinquished? Yes 0] No4. Did you sign the custody papers in the appropriate place? Yes [l No El

5. Packipg material used:
Peanuts Et Bubble Wrap El Vermiculite El Foam El None El other:_______
6. Cooler temperature upon recei$ t O__ C (see back of form for multiple coolers/temp)
METHOD: Temperature Vial Li Coolant El Against Bottles ElCOOLANT: Wet Ice El Blue Ice M Dry Ice El Water C1 None C37. Were all the bottles sealed in separate plastic bags? Yes El No ElS. Did all baffles arrive in good condition (Unbroken)? Yes rl No C9. Did all bottle labels and tags agree with the custody papers? Yes El No E)10. Were samples at the correct pH? YesU[] No El NA nI11. Were correct bottles used for the tests indicated? Yes El No C12. Werecair bubbles >6 mmin anyVOA vials? Yes El No El NA M13. Was a sufficient amount of sample sent in each battle? Yes E No ElContacted PM _____ Date: . ._____ by: . .______ via Voice Mail l Verbal Cl Other C1
Concerniin:

MACRO MA'CROi~'
1. CHANOFCUSTODY

SRIA Samples were received under r re cutd procedures and without discrepancies.
S§RIB The chain of custody and sample: bottles did not agree. The following discrepancies

occurred_______________________________________

2SMPLE CONDI HON
SR2A Sample(s)_______________ were received or requested after the

recommended holdin tme had ex ired.
SR2B Sample s)wr received with isfcient volume

___ SR2C -Sample(s) ___________ were received in a broken container.
3. AMPE PESEVATION
SR3A Sample~s were further preserved in sample receiving to meet

-I I ~~recoimmende Hevls)
SlOB j Sam Ic s ~were receie with bubble >6 mm in diameter (cc: PW

SR4A NC haI enenrtd Refer to Closa o details
5. Other Anomaliessee below or back,
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trampleSTh~ Colr ReCeiptFormifarra'tive.

Client ID pH Date Initials

Cooler TerrD Method Comm
ents

Discrepancies Cont.

Macro, Name;

Macro Name:

Macro Name:

Macro Name:

Other Anomalies;
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8.5.3.3 Sample Log-in

Sample log-in activities at SmL are fully documented in Sample Receiving
SOP, NC-SC-O0o5. The following is ageneral description of the log-in
process:

* Enter the samples in the laboratory sample log-in book, and/or the LI[MS
which contains the following information at a minimum:

* Project name or identification number
* Unique sample numbers (both client and internal laboratory)
* Type of samples
* Required tests

* Date and time of laboratory receipt of samples
* Field ID supplied by field personnel
* Notify the PM and appropriate Group/Team Leader(s) of sample arrival
* Place the completed CO~s, waybills, and any additional

documentation in the project file.

8.5.3.4 Sample Storage
The primary considerations for sample storage are:
* Maintenance at the method prescribed temperature, if required
* Maintenance of sample integrity through adequate protection from

contamination fr-om outside sources or from cross-conftamnination of
samples. Low-level and high-level samples, when known, must be stored
separately. Samples and standards must be stored in separate
refrigerators or freezers. Storage areas for volatile organic test requests
should be monitored weekly by the analysis of a holding (refrigerator)
blank (an aliquot of contaminant-free water stored in a VOA vial)

* Security of samples within the laboratory.

The requirements listed in Tables 8.5-1 through 8.5-5 for temperatures and
holding times shall be used. Placing of samples in the proper storage
environment is the responsibility of sample control personnel. STh will
assign individuals the responsibility of notifying the Group/Team Leaders
or their designees if there are any samples which must be analyzed
immediately because of holding time requirements.

8.5.3.5 Internal Sample Chain-of-Custody and Interlaboratory
Transfers

Sample custody within STL laboratories is described in Sample Receiving
SOP, NC-SC-ooos. Internal COC may be required for programs defined
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by state or federal agency. The sample custody documentation shall
include the following minimum requirements:
* Name of associate taking custody of the sample from the sample

storage area for preparation or analysis
* Dates sample removed from and returned to the sample storage area
* Identification of tests to be performed on the sample aliquot(s) selected

by the associate
* Sample matrix
* Laboratory sample numbers
* Sample storage location.

Additional custody records can be provided by the laboratory at the
specific request of the client, Access to STh is restricted to prevent any
unauthorized contact with samples, extracts, or documentation.

Samples transferred to a different laboratory than the original receiving
facility are transferred under chain-of-custody (COC). The COC is
maintained whether the laboratory is another STh facility or a
subcontracted laboratory. If the entire sample volume is transmitted, the
original copy of the client's COC form will be used to document the
relinquishing of the sample and will accompany the sample to its
destination. A copy of the completed COC form shall be retained in the
laboratory project file. In the case where an aliquot of a sample is shipped
from the laboratory, a new COC will be generated by the laboratory and
shipped with the sample aliquot. The original COC will be retained in the
project file at the site holding the original sample container.

Samples are not transferred to other STL facilities or to subcontractor
laboratories without prior approval of the client.

8.5.3.6 Subsampling

Sample preparation procedures are referenced and defined in the method
sops.

8.53.7 Sample Disposal and Return Chain-of-Custody

After the requested analyses on the samples have been completed, any
remaining portions of the samples will be maintained by the sample
custodian until the samples are disposed of or returned to the client. The
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disposal of each sample is recorded on the client's COC form, in L]MS, or
referenced in the project file. Sample disposal procedures and
documentation are described in operation-specific SOPs. STh's routine
sample retention period is at least thirty days after the analytical report is
issued to the client, unless otherwise specified by the client.

If samples are returned to the client rather than disposed of by the
laboratory, the original COC or a new COC is used to document custody
transfer back to the client from the laboratory. A copy of the completed
COC is retained in the laboratory project file.

83.4 Calibration Procedures andCriteria

AllI equipment and instruments used at STh. operations for quantitative
measurements are controlled by a formal calibration program. Table 8.0-1 liststhe lab's major analytical instrumentation, and Tables 8.5-6 through 8.5-9 outline
calibration requirements. Calibrations may be periodic or operational. These are
described in the lab's method SOPs. The Policy P-T-O0l, "Selection of Data
Points Required for an Initial Calibration Curve," is applicable when the number
of data points is not described in the method. At a minimum, these calibration
procedures shall include:
* Instrument to be calibrated
* Reference standards used for calibration
• Calibration technique (e.g., linear, quadratic)
* Acceptable performance tolerances and corrective actions required if

specifications are not met
* Frequency of calibration
* Calibration documentation requirements.

Whenever possible, recognized procedures such as those published by ASTM or theUSEPA or procedures provided by manufacturers shall be adopted. If established
procedures are not available, a procedure shall be developed considering the type ofequipmient, stability characteristics of the equipment, required accuracy, and the
effect of operation error on the quantities measured.

8.5.4.1 Physical Reference Standards
Physical reference standards associated with periodic calibrations include
weights for calibrating balances and certified thermometers for calibrating
working thermometers. Whenever possible, physical reference standards
shall be calibrated by a body that can provide traceability to nationally or
internationally recognized standards. If these standards are not available,
the basis for the reference standard shallI be documented.
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Physical reference standards shall be used only for calibration procedures
and shall be stored separately from equipment used for analysis.

8.5.4.2 Chemical Reference Standards and Reagents
Chemical reference standards are generally associated with operational
calibration. These standards include reference materials traceable to
recognized standards suppliers. This may include vendor-certified
materials traceable to national or international standard reference materials
(e.g., NIST). This topic is also discussed in the Section an "Procurement
of Supplies and Services" (see 5.2.4).

All chemical reference standards maintained in the laboratory for use in
calibrations (or as QC splicing solutions) and reagents prepared in the
laboratory shall be labeled or referenced to appropriate documentation
(hard copy or electronic) with the following information at a minimum:
* A unique identification including concentration (solutions containing

several analytes can be identified such that the solution constituents
and concentrations can be referenced to a logbook)

* Medium prepared in
* Preparation date
* Expiration date
* Initials of preparer.

Vials containing standard solutions that are not large enough to
accommodate labels listing the above information may be referenced to a
laboratory logbook] notebook entry or standards software. The expiration
date of the working standard and reagent must not exceed the expiration
date of the original material. These records should provide sufficient detail
to allow one to reproduce the standard or reagent.

Records for all purchased standards and reagents shall include the date of
receipt, the date opened, and, where applicable, the expiration date.

8.5.4.3 Standard Verification
When possible, reference standards are purchased from a STL
preapproved vendor. Standards are verified by quantitation against a
second known standard before reporting data. The standard for
verification must meet the laboratory's criteria for the independent/second
source ICV` verification. Therefore, the verification of a new standard
initial calibration with a second source ICV meets this verification
requirement, some "bad acting" analytes may not meet these criteria and
must be approved by the QAM before use. Standard spiking solutions and
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surrogates shall be verified by analyzing an LCS with the new standards
and verifying against historical criteria limits. Special standards that are
obtained from another source must also be independently verified at thelab. Verification by the laboratory of a reference standard from neat
materials is also necessary.

To extend the use of an expired standard, which may not be allowed by all
programs, reverification is necessary provided that new analysis produces
acceptable data. The verification of an expired standard is performed
against a current, independent standard reference material by analyzing
within a valid calibration and QC.

Stock and working standards and reagents are checked regularly for signs
of deterioration, such as discoloration, formation of precipitates, or change
in concentration. Care is exercised in the proper storage and handling of
standard and reagent solutions. Standards and reagents are always stored
separately from samples.

An independent or second source standard is used to verify initial
calibrations. An independent/second source stndard is defined as a
standard composed of the same target constituents as, but from a different
source than those used in the standards for the initial calibration. An
independent standard may be a laboratory-prepared or a certified
independent standard solution(s). Independence of reference material can
be achieved by: (1) purchasing reference materials from two separate
vendors, (2) using a different lot from the same vendor that is certified by
the vendor as an independent standard or (3) having two separate
individuals prepare the calibration and verification standard solutions if
independent sources are not available.

6.6.4.4 Periodic Calibration
Periodic calibration is performed at prescribed intervals. In general,
equipment that can be calibrated periodically is a distinct, singular purpose
unit and is relatively stable in performance. These include balances,
micropipettors, counters, thermometers, refrigerators, freezers, and ovens.
Equipment employed at SiT requiring periodic calibration are listed along
with their respective calibration requirements in Tables 8.5-6. NELAC
requires mechanical volumetric dispensing devices (except Class A
glassware) to be checked for accuracy or at least a quarterly basis if in use.
The laboratory unit has an SOP in place for the calibration of this
equipment if in use at their location.
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8.5.4.5 Operational and Continuing Calibration
Operational calibration is routinely performed as part of instrument usage,
such as the development of a standard calibration curve (see Tables 8.5-7
to 8.5-9). The accuracy of initial calibrations are to be verified prior to
sample analysis through the use of an independent standard in situations
where the source method requires calibration verification.

Detailed requirements for operational and continuing calibration are
contained in method-specific SOPs.

When an initial calibration is not performed on the day of analysis,
the validity of the initial calibration verification must be verified prior
to sample analyses by a continuing instrument calibration verification
with each analytical batch.

• A continuing instrument calibration verification must be performed as
outlined in Tables 8.5-7 (inorganics) and 8.5-8 (organics).

* Sufficient raw data records must be retained to permit reconstruction
of the continuing instrument calibration verification, e.g., test method,
instrument, analysis date, each analyte name, concentration and
response, and calibration curve or response factor.

* When the acceptance criteria for the continuing calibration
verification is exceeded high, i.e., high bias, and there are associated
samples that are nan-detects, them those non-detects may be reported.
Otherwise the samples affected by the unacceptable calibration
verification shall be reanalyzed after a new calibration curve has been
established, evaluated and accepted.

* When the acceptance criteria for the continuing calibration
verification is exceeded low, i.e., low bias, those sample results may
be reported if they exceed a maximum regulatory limit. Otherwise
the samples affected by the unacceptable verification shall be
reanalyzed after a new calibration curve has been established,
evaluated and accepted.

8.5.4.6 Calibration Failure
Equipment or instruments that fail calibration or become inoperable
during use shall be tagged out (NCM created) to indicate they are out
of calibration. Such instruments or equipment shall be repaired and
successfully recalibrated before reuse. Following recalibration or
verification, back to control will be documented in the injection/mun
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log and/or maintenance logbook through the routine identification of
the required calibration runs specified by the standard operating
procedure.

8.6.4.7 Caibration Records
Calibration shall be documented for each piece of equipment subject to
calibration. All calibration records (periodic and operational) directly
affect data and may not be limited to one project. These records shall be
stored in either the quality records or the associated project files. Project
files that include sample data shall either include the calibration records or
include reference to them

8.6 Quality Assessment
The effectiveness of the QA practices is measured by the quality of data generated by the
laboratory. Procedures are in place to detect, prevent, and correct quality problems and
to ensure quality improvement. Items and processes that do not meet established
requirements must be investigated to determine their cause. Improvements must be
implemented in the operations that will prevent a recurrence of these quality problems
and provide overall quality performance. All phases of laboratory work should be
designed with the objective of' preventing problems and improving quality on a
continuous basis.

8.6.1 Data Quality Assessment
Data quality is judged in terms of precision, accuracy, representativeness,
completeness and comparability. The areas of representativeness, comparability,
and completeness for an overall project inclusive of sampling issues, may be
beyond the control of the laboratory. The elements over which the laboratory has
direct control are precision, accuracy, and completeness relative to analytical
testing results,

Precision and accuracy assessments are made as part of the evaluation of
laboratory QC data generated during sample preparation and analysis. The QC
samples employed at STL North Canton as part of routine sample analysis are
summarized in Section 8.4 of this document. Table 8.6-1 shows the precision and
accuracy measurements employed. Analytical method SOPs and STL Policy
Number QA-003 include information on requirements for the type of QC samples,
frequencies, and acceptance criteria. Additionally, the SOPs and Policy describe
the appropriate actions to be taken when a QC sample result does not meet
acceptance criteria.

8.6.2 StatistIcal Evaluation of Data
in-house limits for all QC data must be evaluated at least annually and compared
to the limits published in the methods for applicable matrices. Method limits will
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be employed until sufficient QC data are acquired. A minimum of 20 to 30 data
points are recommended to establish the in-house QC limits. Calculated results of
the QC (LCS) samples are evaluated by comparing against control limits (3-
sigma).

Control charts are used to develop control limits, trouble-shoot analytical
problems, and, in conjunction with the non-conformance system, to monitor for
trends. Program-specific data analysis requirements for control charts are
followed as required for data generated under tho'se programs. These additional
requirements shall be documented in a QAPP or QAS.

Precision and accuracy measurements employed by STh North Canton are shown
in Table 8.4-3 through 8.4-7. Calculated results of these QC samples are
evaluated using statistical tables or control charts.

8. Data Recording Procedures
To ensure data integrity, all documentation of data and records generated or used during the
process of data generation must be performed in compliance with Policy Number QA-008,
"Data Recording Requirements".

8.8 Data Reduction and Veriffication Procedures
Data review procedures comprise a set of computerized and manual checks applied at
appropriate levels of the measurement process. Data review begins with the reduction or
processing of data and continues through verification of the data and the reporting of
analytical results. Calculations are checked from the raw data to the final value prior to
reporting results for each group of samples. Data reduction can be performed by the analyst
who obtained the data or by another analyst. Data verification starts with the analyst who
performs a 100 percent review of the data to ensure the work was done correctly the first
time. Data verification continues with review by a second reviewer who verifies that data
reduction has been correctly performed and that the analytical results correspond to the data
acquired and processed. This procedure is outlined in Figure 8.8-1.

8A81 Data Reduction and Initial Verification
Data reduction and initial verification may be performed by more than one analyst
depending upon the analytical method employed. The preparation and analytical
data may be reviewed independently by different analysts. In these instances,
each item may not be applicable to the subset of the data verified or an item may
be applicable in both instances. It is the responsibility of the analyst to ensure
that the verification of data in his or her area is complete. The data reduction and
initial verification process must ensure that:

Sample preparation information is correct and complete including
documentation of standard identification, solvent lot numbers, sample
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amounts, etc.
* Analysis information is correct and complete including proper identification

of analysis output (charts, chromatograms, mass spectra, etc.)
* Analytical results are correct and complete including calculation or

verification of instrument calibration, QC results, and qualitative and
quantitative sample results with appropriate qualifiers

* The appropriate SOPs have been followed and are identified in the project
and/or laboratory records

* Proper documentation procedures have been followed
* All nonconformnances have been documented
* Special sample preparation and analytical requirements have been met.* The data generated have been reported with the appropriate number of

significant figures as defined by the analytical method in the LIMS or
otherwise specified by the client.

In general, data will be processed by an analyst in one of the following ways:• Manual computation of results directly on the data sheet or on calculation
pages attached to the data sheets

* Input of raw data for computer processing
* Direct acquisition and processing of raw data by a computer.

If data are manually processed by an analyst, all steps in the computation shall beprovided including equations used and the source of input parameters such asresponse factors (R~s), dilution factors, and calibration constants. If calculations
are not performed directly on the data sheet, they may be attached to the data
sheets.

Manual integrations are sometimes necessary to correct misintegrations by anautomatic data system software program, but must only be performed when
necessary. Further discussion of manual integrations and the required
documentation is given in Policy Number QA-OlI 1, "Acceptable Manual
Integration Practices".

For data that are input by an analyst and processed using a computer, a copy ofthe input shall be kept and uniquely identified with the project number and otherinformation as needed. The samples analyzed must be clearly identified.

If data are directly acquired from instrumentation and processed, the analyst must
verify' that the following are correct:
* Project and sample numbers
* Calibration constants and Rps
* Units
* Numerical values used for reporting limits.



877 153

STh North Canton LQM
Section Na.: 8.0
Revision No.: 3.0
Date Revised: April13,2002
Page: 61 of 350

Analysis-specific calculations for methods are provided in SOPs. In cases where
computers perform the calculations, software must be validated or verified, as
described in Section 6.0 of this document, before it is used to process data.

The data reduction is documented, signed and dated by the analyst
completing the process. Initial verification of the data reduction by the same
analyst is documented on a data review checklist, signed and dated by the
analyst. Data review requirements are described in Section 5.3.6 of the
QMP.
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8.8.2 Data Verification
Following the completion of the initial verification by the analyst performing
the data reduction, a systematic check of the data that has been fully reduced
and checked through Level 1 review is performed by an experienced peer,
supervisor, or designee. This check is performed to ensure that level 1 review
has been completed correctly and thoroughly. The second level reviewer
examines the data signed by the analyst. This review includes an evaluation of
all items required in the raw data package. Any exceptions noted by the analyst
must be reviewed. Included in this review is an assessment ofthe acceptability
of the data with respect to:
* Adherence of the procedure used to the requested analytical method SOP
* Correct interpretation of chromatogramns, mass spectra, etc.
* Correctness of numerical input when computer pmograms are used (checked

randomly)
* Correct identification and quantitation of constituents with appropriate

qualifiers
• Numerical correctness of calculations and formulas (checked randomly)
* Acceptability of QC data
* Documentation that instruments were operating according to method

specifications (calibrations, performance checks, etc.)
* Documentation of dilution factors, standard concentrations, etc.
* Sample holding time assessment.

This review also serves as verification that the process the analyst has followed
is correct in regard to the following:
* The analytical procedure follows the methods and specific instructions

given on the project QAS or equivalent summary farm
* Nonconforming events have been addressed by corrective action as defined

on a nonconformance memo
* Valid interpretations have been made during the examination of the data

and the review comments of the initial reviewer are correct
* The package contains all of the necessary documentation for data review

and report production and results are reported in a manner consistent with
the method used for preparation of data reports.

The specific items covered in the second stage of data verification may vary
according to the analytical method, but this review of the data must be
documented by signing the same checklist. Data review requirements are
described in Section 5.3.6 of the QMP.
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8.6.3 Completeness Verification;
A third-level review is performed by the reporting and project management
staff. This review is required before results are submitted to clients. This
review serves to verify the completeness of the data report and to ensure that
project requirements are met for the analyses performed. The items to be
reviewed are:
* Analysis results are present for every sample in the analytical batch,

reporting group, or sample delivery group (SDG)
* Every parameter or target compound requested is reported with either a

value or reporting limit
* The correct units and correct number of significant figures are utilized
* All nonconfarmances, including holding time violations, and data

evaluation statements that impact the data quality are accompanied by
clearly expressed comments from the laboratory

* The final report is legible, contains all the supporting documentation
required by the project, and is in either the standard STh format or in the
client-required format.

* Implement checks to monitor the quality of laboratory results using
correlation of results for different parameters of a sample (for example,
does the TOC results justify the concentration of organic compounds
found by GCIMS.)

* A narrative to accompany the final report will be finalized by the PM. This
narrative will include relevant comments collected during the earlier
reviews.

8.9 Data Reporting

8.9.1 Data Reports
STL Noath Canton is capable of developing a variety of data deliverable
reports. Standard reports will contain:
* Cover Letter/gtjartyg - Information on sample types, tests performed, anyproblems encountered, and general comments are provided.
* Analytica Data-Data are reported by sample or bytest with the

appropriate significant figures and reporting limits, and have been adjusted
for dilution, if appropriate. Pertinent information including dates sampled,
received, prepared, extracted, and analyzed are provided.

* LaboratoryPromneO nomto The results of LCSs and method
blanks analyzed with the project are listed. Any data or QC anomalies are
discussed in the narrative.

* MarixSpecfic00 nforatin -Results of any sample duplicates and
MS/MSDs analyzed with the samples as batch QC are reported. Other
project-specific QC requested by the client are also reported. The results



377 16 2 ~ ~~~~~~~Sm North Canton LQM
Section No.: 8.0
Revision No.: 3.0
Date Revised: April 3, 2002
Page: 65 of 350

include supporting information such as amount spiked, percent recovery,
or percent difference/RIPD.

* Methodolog - Reference for analytical methodology used is cited.
• Other Deliverables - Other deliverables available include disk

deliverables, CDROM, sample raw data packages, complete deliverable
packages, and custom report formats. Requirements for electronic
reporting are defined in Policy CORP-QA-0 17, "Electronic Reporting".

8.9.2 Final Report Details

STh North Canton will provide paginated reports or a uniquely defined,
identifiable certificate/report (ite. electronic file, CD). The report will include:
a) Report title, name, address and phone number of the laboratory.
b) Name and address of client/project namne/client identification number.
c) Description (lab ID of sample).
d) Dates and Time of sample collections (if' known), receipt, preparation and

analysis.
e) If the required holding time is 48 or less, time of sample preparation and

analysis.
f) Method identifiers traceable to all procedures used.
g) Reporting limit.
h) Test result with appropriate units and how reported (wet weightldry

weight). Also identify any results outside of quantitation limits. When
required, a statement of the estimated uncertainty of the test result should
be added.

i) If appropriate, description of any QC failures or deviations from SOPs.
j) Signature and title of the individual responsible for the report. Electronic

signature is acceptable.
k) Date of issue.
I) All subcontract work must be clearly identified, and name and address of

outside subcontractor noted.
mn) Where relevant, a statement to the effect that the results relate only to the

items tested or to the sample as received by the laboratory
rn ) Where relevant, a statement that the certificate or report shall not be

reproduced except in full, without the written approval of the laboratory.

After final report any correction, addition, or deletion must clearly
identify its purpose and meet the above reporting requirements as
appropriate.

All applicable elements from above should be available for review if not
issued in a fbrmal report by an in-house or captive laboratory.
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8.9.3 Verbal Results
STL North Canton, as a policy, discourages the release of data verbally orwithout fuhll data review. If however, the client requests analytical results to becommunicated verbally or by facsimile prior to final review, they must be
clearly identified as "Preliminary" results. The client must understand that thedata have not undergone the required levels of review and may potentially
change.

8.8.4 Reporfling Analytical Results
Sample results are reported according to analytical method SOPs or client
specifications. Normally, th'e laboratory uses the STL North Canton Reporting
Limit (RL) at which any analyte of interest detected at or above that level is
reported as a positive value and any anallyte of interest not detectable ordetected below that level is reported as "not detected" at the RI.. The laboratory
will normally report results within the calibration, however, any reported results
outside of the calibration range will be documented in the final report.

If a QC measurement is out of control and the data is to be reported, dataqualifiers are reported with samples associated with failed QC measurements.

The laboratory must certify that the test results meet all NELAC
requirements or provide reasons and/or justification if they do not.

In some cases a contract, QAPP, or documented client request may require thelaboratory to report sample results in a specified manner. Some examples are
given below:
* The laboratory may be requested to report all anallytes of interest that are

less than the laboratory'sEL but are greater than the MDL. This data willbe flagged with an appropriate qualifier or noted in the report case narrative.
(See precautions in "Establishing Reporting Limits", Policy Number QA-
009).

* The laboratory may be requested to report any tentatively identified
compounds (TCs), These data will be flagged with an appropriate qualifier.

* The laboratory may be requested to report sample results using an RL. that ishigher than their normal level. In this case, only the analytes of interest
found at or above that level would be reported as positive values. In ths
case, the laboratory will state the PSRL rather than the RL. All analytes of
interest not detected or detectable below that level would be reported as
"not detected" at the PSRL.

In this situation, the laboratory must include documentation in the project
file that supports the reporting procedure employed.
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It is the responsibility of the laboratory to provide for a reporting system
that assures that any problems associated with an analysis are properly
documented on a nonconformance memo, communicated to the appropriate
SmL North Canton staft and addressed appropriately in the data report.

8.9.5 Reissued Deliverables
LX after issuance of a report STh North Canton observes any mistake that
affects the results reported or the QC interpretation of those results, the client
will be notified. After issance of the report, the laboratory report remains
unchanged. Any material amendments to a report after issue made only in
the form of a further document, or data transfer must include the statement
"Supplement to Test Report" or otherwise identified.

8.9.6 Client Confidentiality
Data and sample materials provided by the client or at the client's request, and
the results obtained by STL~ shall be held in confidence, unless such
information is generally available to the public or is in the public domain.
STh's reports, and the data and information provided therein, are for the
exclusive use and benefit of our clients, and are not released to a third party
without written consent from the client. Data confidentiality is also discussed
Section 3.6.

6.10 Data Validation
Data validation for STh refers to data reviews conducted in accordance with the
USEPA CLP "Laboratory Data Validation Functional Guidelines for Evaluating
Organic Analyses" and "Laboratory Data Validation Functional Guidelines for
Evaluating Inorganic Analyses", or modifications thereof, for non-CLP type analyses.

This form of data validation provides an impartial evaluation of the laboratory's results.
Data validation may be requested by the client for a percentage of data and is usually
performed by a third party, one which was not involved with the sample analysis.
Qualifiers are assigned to data, when required, according to the requirements of the data
validation protocol being used.

8.11 Preventive Maintenance and Service
Facilities, instruments, equipment, and parts are subject to wear, deterioration, or
change in operational characteristics. Within STh, preventive maintenance, coupled
with vendor service agreements, is an organized program of actions taken to maintain
facilities and equipment in control.

8.11.1 AnalytIcal Instrumentation and Equipment
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The primary purpose of the maintenance program is to prevent instrument and
equipment failure and to minimize down time. A properly implemented
maintenance program increases the reliability of a measurement system.

Each instrument or piece of equipment shall be uniquely identified. The
laboratory maintains the following:
* Instrument/equipment inventory list
* Instrument/equipment major spare parts list or inventory
* External service agreement documents (if applicable)
* Instrument-specific preventive maintenance logbook or file for each

finictional unit.

The records of routine maintenance and non-routine maintenance shall include
at a minimum:
* Name and serial number and/or unique ID of the item or equipment
* Details of maintenance performed
• Dates and results of recalibrations./ reverifications indicating return to

control
* Analyst initials and the date maintenance was performed whether by the

analyst or a contracted service representative.

Any item or equipment that does not perform to specifications or defective shall
be taken out of service, and tagged as out of service until it has been repaired
and shown by calibration/ verification to perform satisfactorily.

8.11.2 Frequency of Equipment Maintenance
The frequency of maintenance must consider manufacturer's recommendations
and previous experience. Frequency of preventive maintenance along with the
recommended preventive maintenance schedules are given in Tables 8.1 1-1
through 8.1 1-25 for analytical instrumentation and equipment or defined in
operation specific routine maintenance SOPs. Frequency of maintenance for
the facility systems is documented in the ClIP.

8.11.3 Facilities
Another important aspect of the laboratory operation is the existence and
maintenance of adequate, safe, and clean facilities including appropriate
engineering controls such as proper ventilation, lighting, dust control, hoods, air
flow, protection from extreme temperatures, waste disposal, and a source of
stable power. The facility floor plan is provided in Figure 8.1I1.
The maintenance and use of these facilities and proper operations are described
in the Chemical Hygiene Plan (Clip). The Laboratory Manager has
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responsibility for ensuring a properly maintained facility. The Laboratory
Director also has the responsibility for ensuring that facilities are available to
store samples pmoperly without contamination, work areas are equipped with
adequate bench, hood and operational space, and that procedures are in place
to ensure the areas are free from chemical contamination that may affect
analytical results. The volatile laboratories are in a separate laboratory
building from the semnivolatile laboratories. The volatile laboratories utilize a
separate air handling system with positive pressure to reduce possible
contamination (refer to Floor Plan 8.11- 1).

8.11.4 Facility Security
The laboratory building is a limited access, secure facility. To ensure that only
authorized personnel are able to enter the building fr-om an entrance that is not
monitored, entry into each building is limited by use of electronic locks
activated by magnetic keys which are issued only to authorized personnel.

During business hours, guest entry is possible only through the main entrance.
This entrance is monitored at all times, by a receptionist. All guests are
required to sign in by using a visitor logbook and wear a visitor's badge.
Clients may drop off samples through a sample receiving door after calling for
entry.

8.12 RequIreaments tor AncIllaty Equipment and Materials

8.12.1 Water
Hfigh purity water (e.g., ASTM reagent grade or equivalent water) will be used
in all metals, wet chemistry, and organic analyses. Demonstration of
contaminant-free water is shown through the analysis of method blanks
consisting of the reagent water on a each working day for the anallyte of interest.
This water is obtained by the use of either a commercial ion-exchange
deionizing, distillation, or reverse osmosis unit plus an appropriate polishing
unit. The resulting water has a maximum conductivity of 1.0 unto-cm at 250C
or a minimum resistivity of 1.0 Mohm, at 250C. Conductivity or resistivity will
be monitored and documented daily or on each day that water is dispensed for
analytical use.

For volatile analyses the laboratory purchases bottled water that is further
purified by purging with an inert gas before use to remove potential traces of
organic solvents. This is described ftirther in the Reagent Water SOP, NC-QA-
0023.
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8.12.2 Compressed Alrand Gases
Ultra high-purity compressed gases from preapproved vendors or in-house gas
generators will be used when required fir instrumentation. These air and gases
must meet the requirements and specifications of the analytical methods
performed. In-line filters will be used when appropriate to minimize
contamination and moisture from the gases.

8.12.3 Glassware Preparation
Glassware preparation procedures implemented at operating units are designed
to ensure that contaminants are not introduced during sample analysis.
Procedures describing glassware preparation are detailed in operation-specific
Glassware Washing SOP, NC-QA-OO014.

& 12.4 Chemical Storage
Storage of chemicals shall be conducted in a manner to minimize the potential
for fire or release of hazardous material resulting from an unplanned chemical
reaction. Reffigerators used for storing flammable liquids must have spark-free
intenior construction. Flammable solvents shall be stored in appropriate
cabinets meeting all necessary codes. All chemicals are stored according to
chemical compatibility. Further details regarding chemical storage are provided
in the CHIP.

8.12.5 Waste Management
The goal of STL's policy for waste management is to ensure that laboratory
wastes are disposed of safely and in a manner consistent with applicable
federal, state and local regulations. The waste disposal program is designed to
assure that minimal harm to people and the environment shall result from the
disposal of laboratory chemicals and samples. This goal is accomplished by
requiring that the laboratory comply with the procedures presented in the CHP.
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9. 0 Quality Assessment and Response
9.1 Nonconformances
A nonconformance is an unplanned deviation from an established protocol or plan and in somecases may be exceptionally permitted departures from the documented policies and procedures
or from standard specifications. The deviation may be the result of ST~s actions as a
systematic error, then termed a deficiency. A single isolated event or event beyond the control
of STIh is termed an anomaly.

Nonconformances can be identified on the basis of internal or external systems or performance
audits, sample processing routine calibration and monitoring of analytical and support
equipment, or QC sample analyses. The Technical Director, Operations Manager, Project
Manager, QA Manager, Group Leader, and Analyst may be involved in iden$'fing the most
appropriate corrective action. If previously reported data are affected, the issue is immediately
brought to the attention of QA and Laboratoiy Management.

9. 1.1I Nonconformance Memo (NCMI)
All nonconformances, deficiencies and anomalies, are documented via an electronic
process or on a paper form that meets NCM requirements as approved by QA. An
allowed exception is log-in conformance problems, which are documented on a
Condition Upon Receipt Form or equivalent (see Section 8.5). A detailed description
of the procedure and responsibilities associated with nonconformance
documentation, communication, and resolution is described in SOP # CORP-QA-
0010, "Nonconformance and Corrective Action".

The Clouseau NCM program, available on the local-area network throughout the
laboratory, is the main vehicle for documenting and communicating NCMs. The
program allows anyone in the laboratory to document a nonconformance, explain the
cause of the problem, and link to the LIMS system to identify the samples and clients
involved. The program uses the local e-mail to automatically notif the person's
supervisor, the Project Managers associated with the samples, and the QA department.
The program is used to document approval and completion of the immediate corrective
actions for the samples involved, and can be used to document long-term corrective
actions. It provides a place to document resolution of problems with the clients and to
quary the associated database to examine trends and prepare management reports. A
copy (paper or electronic) of the nonconformance memo will be kept in the project files
along with the data it refers to. A copy, paper or electronic, shall also be kept in the
quality files.
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9.2 Client Complaints
Client inquiries and complaints arc generally received through the PM or Customer
Services Manager (CSM". Typically, the PM or CSM communicates with the client to
determine the details of the inquiries, including technical data problems, deliverable issues,
turn-around-time problems, etc. Technical and deliverable issues are coordinated by the
PM and usually involve input from operations, QA, and management staff. A formal
written response to the client is coordinated by the PMK but may on occasion be delivered
by the CSM or the Account Manager, Details of the types and levels of complaints and
required documentation are provided in Corporate Policy No. QA-013, "Procedures to
Address Customer Complaints". Client complaints are recorded as a type of NCM in the
Clouseau database, which are summarized in the monthly QA Reports to Management
(see Section 9.6 for more about the monthly QA reports).

9.3 Conrective Actions
Corrective actions are measures taken to rect4f conditions adverse to quality and, where
possible, to prevent their reoccurrence. Investigations of potential problems and corrective
actions should be timely, determine the root cause, and evaluate any propagation of the error
or problem. Whenever a systematic error is discovered that affects the accuracy or defensibility
of results reported to STh's clients, Corporate QA involvement followed by client notification
would be part of the corrective action.

Corrective actions should be implemented with an understanding of the technology and work
activities associated with the quality element, with appropriate training of STh, associates and
vendors, and should be monitored for progress and success. Depending on the nature of the
problemn, the corrective action employed may be formal or informal. In either case, occurrence
of the problem, the corrective action employed, and verification that the problem has been
eliminated must be documented properly. On-the-spot actions are used to correct minor
problems, such as recalibration, retuning, or a minor repair (e.g., replacement of a minor part)
of a malfulnctioning instrument or the correction of poor analytical technique being used by an
analyst. These occurrences are documented in the appropriate injection, run, or analysis
logbooks. Similarly, routine instrument maintenance, malfunctions, and power failures are also
documented in the appropriate instrument maintenance logbooks. These events do not require
a formal NCM process, provided reported analytical results are not affected. Corrective
actions specific to quality controls for analytical methods are discussed in the operational-
specific SOPS.

9.3.1 Monitordng Corrective Actions
The QA department, either in the Clouseau database or in paper files maintains all
formal corrective action documentation, The QA department reviews all-
corrective actions and selects one or more of the significant corrective actions for
inclusion in the annual systems audit. The QA department may also implement a
spot assessment audit. The purpose of these audits is to monitor the
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implementation of the corrective action and to determine whether the action taken
has been effective in overcoming the issue identified.

9.4 Internal Audits
Internal audits are performed to assess the degree of adherence to established policies,
procedures and standards. STh. personnel who are independent of the area being
evaluated conduct these assessments. Audits can identify areas for improvement with
regard to compliance with policies, procedures and standards. Audits also provide a
means for correction prior to system failure.

Audits and assessments are generally conducted through the use of checklists and relevant
reference documents. The findings of all audits and assessments are documented as is thelaboratory response and any corrective actions. Follow-up checks are performed and the
status of implementation of corrective actions is documented for all categories of audits
and assessments. This cycle continues until all issues are closed.

9.4.1 Audit Types and Frequency
The following types of audits are performed at STh North Canton:

Figure 9.4.1-1 Audit Types and Frequency

Audit Tye Performed Bly Freauencv
Systems Audits Q Deatetodsine Annual per lab section
Data Audits QA Department Target of 5% of al report

packagzes
Spot Assessment QA Department or designee As needed to monitor

specific issues
Proficiency Testing.- QA Department or designee Two samples per year per

program as required by
____ ___ ___ ___ NEAM Y A

9.4.2 Systems Audits
Facility systems audits are comprehensive technical and systems evaluations
covering each operational and support area at least once per year. Generally, a
rotating schedule is established throughout the year to ensure adequate coverage
of all areas. This schedule can change as situations in the lab warrant. The
objectives and schedule of the audit are communicated to the lab groups being
assessed in advance of the audit. At the completion of the audit, a debriefing is
held to outlie the findings, including identification of positive performance, to
discuss areas of deficiencies, and to answer questions. The audit report issued by
the QA Manager within 21 calendar days of the audit. The audit report is
addressed to the area supervisor and/or manager, and copied to the General
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Manager and Laboratory Director. Written audit responses are required within 21
calendar days of the date of the audit report. The audit response from the lab
areas must follow the format of the original audit report, and is sent from the
respondents to all individuals copied on the audit report. Where a corrective
action requires longer than 21 days to complete, the target date for the corrective
action is stated and evidence of corrective action is submitted to the QA
department in the agreed upon time frame.

9.4.3 Data Audits
Data audits are routinely performed and documented to ensure that project records
meet project requirements as described in method SOPs, project plans, or other
documented requirements. The data audit is used to identify any lab errors that
may have occurred. Significant issues found in the course of the audit are brought
to the attention of appropriate personnel for clarification, and overseeing
correction of final reports if necessary. The target frequency of QA data audits is
5% of reports. Data audits include spot-checking manual integrations to determine
if they are appropriate and documented according to policy QA-Ol 1. Errors found
in client project reports are revised and the revision spit to the client (also see
Section 8.9.5).

9.4.4 Spot Assessments
Spot assessments, equivalent to special audits in the STL. QMP, are conducted on
as needed basis, generally as a follow up to specific issues such as client
complaints, validator concerns, corrective actions, control chart or NCM trends,
proficiency testing results, data audits, or external audit issues. Spot assessments
are focused on a specific issue. The frequency, report format, distribution, and
timeframes are tailored to address the nature of the issue.

9.4.6 Proficiency Testing
Proficiency testing samples (PTs) are analyzed to verifyj the ability of the
laboratory to correctly identify and quantitate compounds in PT samples. PT
samples may be supplied internally or externally as single-blind or double-blind
samples. They can be used to assess if a deficiency has been corrected, they can be
used to document the proficiency of the analyst performing the analysis, or they
can be used to assess the overall performance of an analytical method.

PT samples are handled and tested in the same manner as environmental samples -

it is not acceptable to run multiple replicates that would not otherwise be
performed, it is not acceptable to average multiple results, and PT results cannot
be shared among labs in advance of the close of the study. PT test sample data is
archived using the same requirements as for project and raw data record retention.

9.4.5.1 External PT Samples



8 77 17 3

STh North Canton LQM
Section No.: 9.0
RevisionNo.: 1.0
Date Revised: September 15, 2000
Page: 76 of 350

STh North Canton participates in a number of PT studies, as shown in
Table 9.4-1. The primary one being the NELAC PT program, which
involves a minimum of two PT rounds each year for NELAC field of
testing for which the lab is maintaining certification. In addition, under the
12/99 SDWA requirements, the laboratory also analyzes annually a PT
sample for each drinking water method, where more than one method is
used for a given analyte.

9.4.5.2 Internal PT Samples
Each STL facility performing chemnical analyses also participates in a
double-blind performance evaluation annually. An external vendor is
contracted to submit double blind samples to the STL labs. Both the level
of customer service and the accuracy of the test results are assessed
objectively by the external contractor. The PT contractor provides a
detailed report to the Corporate QA Manager and to each of the STh
facilities.

8.5 External Audits
Clients and external regulatory authorities regularly audit STh North Canton. STh is
available for these audits, and makes every effort to provide the auditors with the
personnel, documentation and assistance they require. STL recommends that all audits be
scheduled with the QA department so that all necessary personnel are available on the day
of the audit. All deficiencies reported to the laboratory must be responded to within the
time frame specified by the auditors. It is the responsibility of the QA Manager to
coordinate the response to the audit report. The development and implementation of the
corrective actions is the responsibility of the operations management of the affected areas
and must be approved by the laboratory operations and management prior to submitting
the final response. It is the responsibility of the QA Manager or designee to verify
implementation of the corrective actions and inform the responsible manager of the
closure of all deficiencies from the audit.

9.6 Management Reviews

9.6.1 Quality Reports to Management
A monthly QA report is prepared by the QA Manager and forwarded to the
Laboratory Director, the General Manager, and the Corporate QA Manager. The
reports include metrics (i.e., frequency and number of revised reports, frequency
and number of client complaints) to assess the effectiveness of the Quality System.
The contents of the monthly report include:

Results of internal systems audits performed
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Results of external systems audits hosted
Data audits performed, percent of total packages per month plus any issues

*Reid Reprts / Client Comolaints
Frequency of revised reports
Total number of client complaints, issues, and resolution

*Certification / Parameter Changes
* PrficiencyTesting

Score for each PT as a percentage of maximum score
Nate repeat failures and/or significant problems

*Miscellaneous OA andd Operational Issues
Narrative outlying improvements, regulatory compliance issues, general
concerns, and assistance required from management

This information is compiled by the Corporate QA Manager together with similar
information from and about other STh laboratories, which is then presented in a
report to the STL Chief Operating Officer.

9.6.2 Management Systems Review
Annually at a minimum, the laboratory management will evaluate the status of the
quality systems in the laboratory to ensure the procedures and policies are in place
and they are adhered to. The Laboratory Director, Operations Manager, Customer
Service Manager, and Quality Assurance Manager regularly meet to evaluate
quality system(s). Management systems reviews are accomplished by the QA
Manager based on monthly quality assurance reporting, goal setting and an annual
LQM review. The evaluation(s) shall consider:

* The suitability of policies and procedures
* Reports from maniagerial and supervisory personnel

*The outcome of recent internal audits
*Corrective and preventative actions
*Assessments by external bodies
*The results of interlaboratory comparisons and proficiency tests
*Status of QA documents
*Reviews of QA related requirements in RFPs, SOWs, SAPs, and QAPjPs
*Changes in the volume and type of work and the effects on QA systems
*Client feedback
*Complaints
*Quality control activities
*Resources and staff training
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STI North Canton
Laboratory Quality Manual

Table Section
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TABLE 2.4-3
STh North Canton Quality Documents and Required Approval

Quality Document Required Approvals

Laboratory Quality Maua (LQM)l * Laboratory Director

* Technical Director

* Quality Assurance Manager

STL North Canton Policies * Laboratory Director

* Quality Assurance Manager

STL North Canton Standard Operating * Laboratory Director
Procedures (SOPs)

* Technical Specialist

* Laboratory Health and Safety Coordinato$'

* Quality Assurance Manager

<~Required only if procedure encompasses more than standard office safety requirements.

TABLE 2.4-4

STh Quality Document Review Frequency'

Document Type Frequency of Review Responsible Party

Laboratory Quality Manual (LQM) Every Two Years Quality Assurance Manager

Standard Operating Procedures (SOP) Every Two Years2 Quality Assurance Manger &

I ~~~~~Operations Manager

SOP reviewed sheets can be utilized in lieu of changing an entire document to indicate that an SOP has been reviewed
and no changes were necessary (QA-OO1).

2 DOD/DOE requires an annual review of all "majo?' SOPs (NC-QA-0016).



877 184

STL Narth Cmnton LLQM
Tai.e s.~tn
Revison No.; 1.0
Daft Revisei- Septemnber 15, 2000

TABLE 3.4-1

STh North Canton Records & Retention Schedule

Type of Record Retention Disposition

General Laboratory Documents _____________

Instrumnent output 5 yrs from project completion Shred or bum
Quality control data 5 yrs from project completion Shred or bum
Field sample data 5 yrs from project completion Shred or bum
Final analytcal reports 5 yrs front project completion Shred or bum
Instrument loghooks 5 yrs from last entry Shred or bum
Equipment monitoring & S yrs fromt last entry Shred or bum
maintenance records
Instrument calibration records S yrs from last entry Shred or burn
Standard preparation logs 5 yrs from last entry Shred or bum
Standards certificates 5 yrs from last entry Shred or bum
Measurement & test equipment 5 yrs from last entry Shred or bum
logs_(e.g.,_refrig.,_balances,_etc.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Method & instrument validation 5 yrs from last entry Shred or bum
records
Instrument manuals Retain until superseded Trash
Project management files S yrs from date of archival Shred or bum
Quotes & proposals 2 yrs from date of expiration Shred or bum
LQM, policies, & SONs S yrs from date of archiving Shred or bum
Analyst demonstrations of 5 yrs fronm date of archival Shred or bum
proficiency _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Quality assurance audits 5 yrs from last entry Shred or bum
Certifications & approvals 5 yrs from last entry Shred or bum
Employee signature list 5 yrs from date of archival Shred or burn
MDL Studies 5 yrs from last entry Shred or bum
Performance testing studies 5 yrs from last entry Shred or bum
QA reports to management 5 yrs from last entry Shred or bum

11 Quality control charts 5 yrs from last entry Shred or burn
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TABLE 3.4-1

STL North Canton Records & Retention Schedule

Type of Record Retention Disposition

Environment, Health and Safety
Records

Medical records Retain while active & 30 yrs Shred or burn
_____ ____ ____ _____ ____ ____ from last entry

Employee exposure & Retain while active & 30 yrs Shred or burn
monitoring records from last entry _ _ _ _

Workers compensation files & Retain while active & 30 yrs Shred or burn
first report of injury from last entry
Accident logs (OSHA Form 5 yrs from last entry Shred or bum
200) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Accident reports 5 yrs from last entry Shred or burn
Environmental permits S yrs from last entry Shred or burn
Environmental management, 5 yrs from last entry Shred or burn
e~g.,_discharge reports _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Health & safety audits 5 yrs from last entry Shred or burn
Chemical Hygiene Plan Syrs from archival _ ____

Safety Inspections S yrs; from last entry Shred or burn
Radioactive materials records 3 yrs; from last entry Shred or burn
NRC or state radioactive 5 yrs from last entry Shred or burn
materials handling inspections _ _______

TDexposure records S yrs from last entry Shred or burn
EH&S training S yrs from last entry Shred or burn

Accounting Sec Accounting and Controls
___________________ Procedures Manual _ _ _ _

Administrative
Personnel records (not including 7 years from last entry Shred or burn
medical or disability records) ____________ ______
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TABLE 5.2-1
List of SiT Quality-Related Items

that Require Evaluation Prior to Use

Quality-Related Item Standard Operating Pnroedure for Quality Testing

Acetone CORP-QA-OO1

Dichlorainthane CORP.QA-OO1

Hexane CORP-QA-OOO1

Hydrochloric acid CORP-QA-0001

Freon CORP-QA-0001

Methanol CORP-QA-0001

Nitric acid CORP..QA.0001

Hydrogen Peroxide CORP-QA-000I

Sullbiic acid CORP-QA-0001

Toluene CORP-QA-O0001
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TABLE 6-1
GALP Cross Reference To LQM

GALP Section GALP Guidance STL Document

8.1 Laboratory S. 1.1I ensure that personnel clearly understand the LQM 1.6.2, 1.6.4, and 4.0
Management functions they are to perform _____________

.8. 1.2 ensure that QAT! monitors computer activities LQM 9.2.2.1
8. 1.3 ensure that personnel, resources, and facilities are' CORP-IT-0002;

adequate and available as scheduled . .LQM 1.6.1-1.6.4
B. 1.4 receive reports of QAU inspection and audit LQM 9,2.2.1

reports, and ensure correctve actions are promptly
__________________taken in re-sponse to anly deficiencie _ _ _ _ _ _ _ _ _ _ _ _ _

8. 1.5 approve SOPs related to the computer activities, LQM 3.3 and 9.1.4
and ensure that devations to the SONs are

______ ______ _____documented 
_ _ _ _ _ _ _ _ _ _ _ _ _ _

S. 1.6 assure that GALP provisions are followed CORP-1T1-013;
LOM 6.0

8.2 Personnel 8.2.1 must have adequate education, training, and CORP-1IT-013;
experience to perform assigned fT functions LQM 4.0

8.2.2 asnmmary of training, experience, and job LQM 4.1
- description must be maintained _________

8.2.3 personnel must be of sufficient number for timely CORlPIT-0002;
__and proper operation of the computer systems L M 1.6.2

8.3 Quality 8.3.1 shall be separate and independent of IT personnel, LQM 1.6.1
Assurance and shall report directly to laboratory management
Personnel _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8.3.2 shall have immediate access to the computer data, LQM 1.61 and will be added to
SOPs, and other records 9.2

8.3.3 inspect the LIMS at intervals to ensure the LQM 9.2
integrity of LIh4S raw data, and shall present
inspection reports to management _____________

8.3.4 determine that no deviations from approved SONs LQM 9.1.1I
were made without proper authorization and

_________ ________documentation

8.3.5 periodically audit raw data to ensure their integrity 9.2
___________ 8.3. maintin adquaterecords of the QAU operations 9.2

8.4 LIMlS Raw 8.4.1 LIMS raw data and the storage media on which System map is with IS Director
Data they reside must be identified and documented.

The documentation shall be included in the lab's

8.4.2 the individualis) responsible for entering and QA-008
recording LIMS raw data must be uniquely
identified, together with the date and time the dlat

__________________were n te e
8,4.3 the instrument transmitting raw data must be QA-008

uniquely identified in the record, together with the
__________________ date and time of transmission
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TABLE 6-1
GALP Cross Reference To LQM (emnt.)

8.4.4 procedures and practices used to verifyi LIMS raw CORP-IT-0007;
___________ ~~data must be documented in controlled SOPS LQM 8.848.8.3

8.5 Software 8.5.1 SOPs shall be established for: CORP-IT-013;
a. software development CORP-IT-O0001;
b. software testing CORP-IT-0007
c. change control
d. version control

_______________ c. maintaining historical file _ __________

8.5.2 documentation shall be maintained for CORP-IT-013
a. software description &

functional requirements
b. algorithms and formulas

_____________ ~c. testing and quality assurance _ ________

8,5.3 all documentation is readily available in the CORP-IT-013 includes this
facility where the software is used and SOPS are statement, but we are on a WAN
readily available where procedures are performed and documentation is not

______ ______ ___ __ ______ _____ ______ ______ ______ _____ duplicated at each lab
8.5.4 a historical file of software and documentaiton CORP-IT-COWl, Sect 4.14.1

shall be retained _________

8.6 Security Laboratory management shall ensure that security LQM 6.2 [more detail can be
practices are adequate to assure the integrity of data added to this section!;

CORP-IT-005;
CORP-IT-0 13

8.7 Hardware 8.7.1 must be of adequate design and capacity, and a LQM 6. 1;
documented description maintained CORP-IT-013

8.7.2 must be installed in accordance with CORP-IT-0001;
manufacturer's recommendations, and undergo CORP-IT-0 13;
documented acceptance testing as described in a LQM 6.1

_____________ laboratory SOP _ _ _ _ _ _ _ _ _ _

8.7.3 testing, maintenance, and repair must be described CORP-IT-0 13 includes this
________________ in a laboratory SOP statement

8.8 Comprehensive Management shall ensure that comprehensive testing CORP-IT-00OOL;
Testing shall be documented at least every 24 months or more LQM 6.3.4

________________frequently as a result of software changes. _____________

8.9 Records Procedures must be in place for the retention of LIMIS QMP;
Retention raw data and documentation and records pertaining to LQM 3.4-3.5

___ ___ ___ ___ LIM S _ _ _ _ _ _ _ _ _ _ _

8.10 Facilities 8.10.1 the environmental conditions of the facility LQM 6.2
housing the LIMS must be controlled to protect

__________________against data loss _ _ _ _ _ _ _ _ _ _ _ _ _

8, 10.2 environmental conditions for storing LIMS raw LQM 6.2
_________________ data and records must be adEquate _____________

TABLE 6-1
GALP Cross Reference To LQM (cont.)
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8.11 SOPS 8.11.1 SOPs, as described above, must be maintained LQM 3.1-3.2;
and readily available where the procedure is SOP Index

_____________ performed
8. 11.2 SOPs Must be reviewed periodically to ensure that LQM 3.3

____________ ~~they are accurate _ _ _ _ _ _ _ _ _

8.11.3 SON must be authorized and controlled, with all LQM 3.3
_________________ changes subiec to the same approvals and control _____________

I8. 11.4 an historical file of SONs must be maintained ILQM 3. 5
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Table 6-2
Computer Software Listing

Producer Software

Microsoft Windows NT 4.0
Windows 95

Windows for Workgroups 3. 1.1
______________________ ~Exchange 5.0

_____________________ ~~Outlook 93

Office 97 SR2
Internet Explorer 4.01

IBM Client Access v.3 SF51967

WRQ Reflection X 7.1
__________________ ~~~~~Target 3.4

_____________________ ~~~Envision 3.4

Adobe Acrobat

McAffee VirusScan 4.0.2
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Table 6-3
_____________ ~Computer Hardware Listing _____ ____

Model: Gateway E-3110

Computer Serial Number Current User Location Jack Subnet
Name ________ ________Number Port

CANP3 160 0009864777 _________ 146 120 3B9
CANP3009 0009864773 LeesonD 272 1 154 1 3A7
CANP4031 0009864776 RiclunanJ - 262 - 152 - 41C10

-CANP3 165 0009863565 WetChem 346 335 3133
CANP3 166 0009864786 KravetziB 272 322 3B32
CANP 1026 0009864772 MSVOA 148 121 1B2
CANP3 170 0009864782 HerronDl 252 1031B4
CANP4213 0009863562 TothR 346 269 411D5
CANP4042 0009893049 HaueterL - 298 382 - 4381
CANP3 180 0009863563 Extractions 338 270 3A6
CANP3 182 0009893048 Siegfr-iedA 1 132 317 3A10
CANP4012 0009893047 BlakemanC 258 375 43B4
CANP4035 0009893052 MingerT 120 140 42C9
CANP4014 0009864787 DiamentS 268 203 42A9
CANP4015 0009864774 BruceM 380 1 239 42388
CANP4017 0007986916 UplingerJ - 104 - 112 42D36
CANP4004 0007986920 BotimnerB 110 114-5 42C3
CANP4066 0007986917 SheaK 108 14442C5
CANP4046 0007986919 ________ 122 103 42D1
CANP4216 0007986918 

- 106 - 15 2I
CANP4199 0009059960 118 116 42D1
CANP4021 0009864771 'CampbellS - 136 129 442AI2
CANP4022 0009863561 Jakos14132 4IC5
CANP4023 0009864775 ________ - 258 151 41C9
CANP4024 0009863054 HeakinT - 112 - 119 - 41A3
CANP4068 0009893462 ~ Ez~zoL 300 126 41D3
CANP4029 0009864781 OmearaP - 330 ~ 256 - 41B5
CANP4032 0009893050 HentmerichMv 6 202 41C2
CANP4034 0009893053 HustonS - 114 329 43A5CANP4040 09847 GirardB25173A1
CANP4041 0009864785 DalevM 252 1342C9
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Table 6-3
Computer Hardware Listing ____ _____

Model: Gateway E-311O

Computer Serial Number Current User Location Jack Subnet
Name ______ ____ _ Number Port

CANP4050 0009864783 FrarnkL 258 150 421B4
CANP2022 0009864780 - 390 - 247 - 21B12

-,CANP41 17 0009864779 StillerT 126 130 41C3
CANP4221 0009864778 BuzashK - 252 - 185 - 42A3
CANP3 169 0009864784 - 338 - 388 313B5
CANP4114 0009893051 HulaT 394 246 41D7
CANP2025 0009863564 GC Semi 390 342 2138
CANPI035 0013397604 146 215 IAIO
CANP1036 0013397601 QuayleR 146 217 1B3
CANP1037 0013397603 _______ ____

CANP4055 0012929095 - 106 - ____-

CAJNP4056 0012929097 MeansR 116 143 42C7
CANP4177 0013224794 McCormickA 216 303 43AI1I
CANP4178 0013224796 WoodG 212 305 43AIO
CANP4187 0013224795 DanfordA 212 156 41A10
CANP4188 0013224793 PAhID 230 306 43A8
CANP4189 0013224792 KuziorK 216 186 43B32
CANP4203 0013279039 276 379 41A2
CANP4204 0013279041 BeldingB 276 173 41B12
CANP4205 0013279040 _ ______ 276 206 41B11
CANP1034 0013397602 MillerE 372 244 IBI
CANP4058 0012929100 BotimerB 112 ____

Model: Gateway E-4200

RisdenR 384 ____

CANIP2006 0013750359 _________ 390 ____ _____

3 0013750358 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 0013750357 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4 0013750356 _ _ _ _ _ _ _ _ _ _ _ _ _

5 0013750355 _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

Model: IBM Think~ads,
12635-HGU _ _ _ _ _ _ _ _ _ _ _ _



817 193

STh North cantoni LQM
Ttble Section
Revision No.: 1.9
Daew Revised: September 15, 2000
Page 96 of 350

Table 6-3
____________ ~~Computer Hardware Listing _ _ _ _ _ _ _ _ _

Model: Gateway E-3110

Computer Serial Number Current User Location Jack Subnet
Name ______ ____ _N umber Port

Computer Serial Number Current User Location Jack Subnet
Name __ _ _ _ _ _ _ ________Number Port

CANP4182 8671445666 HutaD - 226 - 196 - 3D11
CANP4183 8671445670 HeakinD 230 182 42C1I
CANP4184 8671445668 McGregorR 224 195 42D4
CANP4185 8671445669 Smith.J 220 189 41A5
CANP4I86 9671445667 StraitBl 220 304 43A9

Model: HP Chemstations

Computer Serial Number Current User Location Jack Subnet
Name _________Number Port

CANP 1029 US64757 194 ________ ____ ____

CANP1031 US74651733 ____ ____

CANP1030 US73351217--- ____

CANP 1032 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CANP3006 U563253596 390 ____

CANP2010 U57135572S ________ 394 -- _ ___

CANP4071 _ _ _ __ _ _ _ 390 _ _ _ _ _ _ _ _ _

CANP4013 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CANP4079 _ _ _ _ _ _ _ _ 346 _ _ _ _ _ _ _ _ _

CANP4176 ________

CANP4179 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 350 _ _ _ _ _ _ _ _ _

CANP4020 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 346 _ _ _ _ _ _ _ _ _

CANP 1033 _________

CANP202 1 ____ ____

CANP3030 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 5 263 _ _ _ _

Model: Compaq 4/66

Computer Serial Number Current User Location Jack Subnet
Name ________ ______ _ Number Port

CANP4081 _________

CANP4I75 _____ ___

CANP4 130 ________

CANP4201 ________
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Table 6-3
____________ ~~Computer Hardware Listing ____

Model: Gateway E-3110

Computer Serial Number Current User Location Jack Subnet
Name _ _ _ _ _ _ _ _ Number Port

CAN P4039 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CAN P3007 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CANP4133 304__ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _

CANP413 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 304

CANP4 180 _____ ___ HaueterB _ ___

Model: Dell Laptops

Computer Serial Number Current User Location Jack Subuet
Name _ _ _ _ _ _ _ _ _ _ _ N umber Port

CANP4O011 -OprandiC 204 157 ____

CANP4044 _____ ___ GirardS 280 207 _____

CANP4037 GreenweUBE 284 _____

CANP4047 _____ ___ JohnsonO 270 177 _____

Model: XTRA-PC's

Computer Model type Current User Location Jack Subnet
Name _ _ _ _ _ _ ___ _ N umber Port

NCA34 Caliber _ _ _ __ _ _ _

NCA35 Cumulus _ _ _ _ _ _ _ _ _ _ _ _ _

_____________Cum ulus StillerM _ _ _ _ _ _ _ _ _ _ _ _ _ _

NCA40 Hyundai _ _ _ _ _ _ _ _ _

CANP4080 LEK _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CANP4053 LEK ___

CANP4 120 LEK _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CANP3 082 Digital ____

CANP4057 Digital ____

CANIP4010 M co~ erts_ _ _ _ __ _ -- _ _ __ _ _ _

CANIP4170 ASI _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CANP4155 Digital _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

HBP-UX 10.20 BP-Apollo 735 Unix ____ ____

HP-UX 10.20 HP-Apollo 735 Unix _____ _____ ____
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_____________ ~~~Instrument List _ _ _ _ _

Instrument Type Manufacturer Model Instrument ED Date
____ ____ ___ __ _ ____ ___ ____ ___ ___ ____ ____ ___ ____ ___ Purchased

GC/MS -Finnigan Incos XL 503 11/27/92
-Hewlett Packard 5971A UX2 09196
Hewlett Packard 5971A UX3 09/96
Agilent (formerly 5973 UxiI 10/00

HelBPP) ad 593ULOLae
Hewlett Packard 5973 Ufl0 Leased
Hewlett Packard 5973 LtX9 Leased

___________ ~Hewlett Packard 5973 UX7 Leased
AUTITOSAMPLER ewl0 An altckal d 45523 U TXI M Leased
AUTOSATLER.01 Analytical 4552 UX80 (MSV) Leased

01 Analytical 4552 U8MS Leased

Tekrnar ACS 2016 UX3 (MSV)_

01_Analytcal 4552 UX7 (MSV) Leased
01 Analytical 4552 503 (M4SV) _____

01 Analytical 4532 UXI I (MSV) 11/3/00
01 Analytical 4552 UX2 MSV _____

01 Analytical 4552 0 (GCV) _____

Varian Archon A (GCV)

0! Analytica] 4552 Z (GCV) _____

Vanian Archon P (GCV) _ ___

Tekmar 2016 Spare- not in
srvice.__

GC/MS Hewlett Packard 5973/6890 _______ Leased
(Senmivolatiles) Hewlett Packard 5973/6890 _______ Leased

Hewlett Packard 5973/6890 o_____ Leased
________________Hewlett Packard 5973/6890 Leased

HPLC Hewlett Packard HPLC 1100 12/14/98
Waters 600E - UTV 09/15/92

____ ____ ____ ___ Fluorescence _ _ _ _ _ _ _

Purge & Trap 0 Analytical 4560 UX1O (MSV) Leased
0! Analytical 4560 UXS (MSV) Leased
01 Analytical 4560 2 X9(M SYLese
Tekmar LSC2000 UX3 (MSV)_____
0! Analytical 4560 UX7 (MSV) Leased
01 Analytical 456050(M ) _ ____

I01 Analytical 4560 UXi I (MWV) 11/3/00
Purg e&Tran OlAnalvfical 456-0U 2 MV I

Tekmar 3000 O (GCV) _ ___
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Table 3.0 -1
SiT North Canton

_________________ ~Instrum ent List _ _ _ _ _ _ _ _ _ _ _ _ _ _

Instrument Type Manufacturer Model Instrument ED Date
_____ ____ ____ ____ ____ ____ __ __ ____ ____ P urchased

01 Analytical 4560 A (GCVf ______

Tekmar LSC2000 Z (GCV) _ ____

Tekmnar 3000 Spare -not in
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~service _ _ _ _

Telanar 3000 P (GCV) Leased
Gas Tracor 540 PID/fl A (GCV) 04/01/89

Chromnatograph Tracor 540 PID/FI Z (GCV) 01/26/89
Tracor 540 HALLPIPD __ _ 10/2/93
Tracor 540 HALIJPID _______ 04/08/89
Hewlett Packard 6890w/Dual 0 (GCV) 08/97

Hewlett Packard 6890 P11)/HALL P (GCV) ______

Hewlett Packard 5890A Dual FPD P0-1 (GCS) 04/01/89
Hewlett Packard 5890A Dual FID Y- R.(GCS) 10/31/90

Hewlett Packard 5890A Dual ECD K (GCS) 01/26/89
Hewlett Packard 6890 EPC & Dual 1 (605) 12/98

_______ ______ ECD Y-splitter _ _ _ _ _

Hewlett Packard 6890 EPC & Dual 2 (GC5) 12/98
________ _____ EP D Y-splitter _ _ _ _ _

Hewlett Packard 6890 EPC & Dual 3 (GCS) 12/98

Hewlett Packard 6890 EPC & Dual 4 (GCS) 12/99
ECD Y-splitter _ _ _ _ ____

Hewlett Packard 6890 EPC & Dual 5 (GCS) 12/99
_____________ ECD Y-splitter _ _ _ _ _ _ _ _ _

Hewlett Packard 6890 FID (GCS) 2000
lCP Thermal Janre!] Ash Trace, Analyzer _ ____ 02/01/94

______________Thennal Jarrell Ash Trace Analyzer _ ____ 02./01/94
ICP-MS Perkin Elmer Elan 6100 17 04/01
Metals/Mercury Leeman PS20011 _______ 10/20/99

Leeman Hydra AF gold plus 12/2000
Leeman Hydra AF Gold+, H3 09/19/01

__________________ M odclti112-00067-1 _ _ _ _ _ _ _ _ _ _ _ _ _

Metals/GFAA Var-ian SpectrAA-400 02/08/90
TRAACS Bran & Luebbe 800 05/07/93

Bran &Luebbe -800 ______ 04/01/89
TOX Mitsubishi TOX-lOE _ ___ 11/06/89-
TOX Eurlas10Teroas/
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_________________ ~Instrum ent List _ _ _ _ _ _ _ _ _ _ _ _ _

Instrument Type Manufacturer Model Instrument ED Date
____ ____ ____ _ __ ____ ____ Purchased

Turbidimeter HF Scientific Micro 100 ______ 2001
BOD Labtronics, Inc. BOD Magic ______1999

Block Digester Andrews 22 10 Phenol ______ 04/20/99
Andrews 2205 Ammonia ______ 04/20/99

____________ Lachat BD46 TKN _ ___ 1992
Autotitr~ator Mantech PC-Titrate 2001
Conductivity Mantech 4310 11/13/89
Cyanide Midi Serial #1000- PRG-2520-BL 04/20/99

99-01 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

D.O. Meter YSI 52C E 01/01/93
Flashpoint Petrolab Petrotest 199443 04/20/99
GPC ABC (01. Model # 1002B 06/99
Extractions Analytical) _______

Oil-hn-Water Buck Scientific HC404 _ ___ 02/20/90
pH Meter -Orion 250A 12/01/85

_____ _____ _____ Orion 520A _ _ _ _ _ _

TOC ____ 01 1010 4/98
UV/VIS Milton Roy Spectronic 401 08/13193
Spectrophotometers __________

Spectronic 20 Genesys 8/98

Discrete Analyzer Kane Konelab ______ 2001
Ton Dionex DX-320 2001
Chrom atography _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

_____ _____ _____ Dionex IDX-120 _ _ _ _ _ _ 1/99
Residual Chlorine Hanna HI- 93701 06/CO
M eter I__ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _
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SOP Number SOP Tidle Method Rev# Revision

NC-WC-0006 Alkalinity (Total)EP3014 2061

(Also select NC-WC-0003)SM30

NC-WC-0003 Alkalinity - Carbonate, Bicarbonate, SM2320B 2.1 02/08/01
and Hydroxide SM4500-C0 2 D

(Also select NC-WC -0006)

NC-WC-0012 Alkalinity, Phenolphthalein EPA3 10.1 2.1 08/17/00
SM2320B

NC-WC-0018 Carbon, Total Organic (TO0C - Analysis Walkley-Black 2.1 03/30/01
ftr Non-Waters)

NC-WC-001'7 Carbon, Total organic (Toc) EPA4IS.1 2 06/01/99
SW9060
SM531lOD

NC-WC-0023 Cation-Exchange Capacity - Scheduled SW9OB81 2.1 03/30/0 1
Test requires LD approval

NC-WC-00 13 Chloride (Automated Ferricyanide) EPA325.'2 2 06/09198
SW9251

NC-WC-0020 Chloride (Titrimetric) - Scheduled Test EPA325.3 2 04/18/96
SW9252A

NC-WC-0021 Chlorine Total (Residual) and Free EPA330.5 1.1 12/05/00
SM4500-CIG

NC-WC-0024 Chromium, Hexavalent (Colorimetric) SW7 196A 3.1 10/24/01
SM3500-CR

NC-WC-0079 Conductivity (Specific Conductance) EPA12O.1 1 01/16/97
SM2510OB
SW9050

NC-WC-0031 Cyanide, Automated Pyridine- SW9012A 7 05/31/01
Barbituric Acid EPA335.1, 335.2
(analysis - also select NC- WC-0032) SM450OCN-I

CLP ILM03.0

NC-WC-0032 Cyanide, Distillation SW9012A 8.2 05/31/01
(rp-also select NC- WC -0031) EPA335.1, 335.2

(prep - ~~~~SM450OCN-I
SM4500CN-E
CLP' ILMO3.O

NC-WC-0033 Cyanide, Reactive Requires LD SW846 7.3.3.2 2 10/11/00

L ~~~~Approval
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SOP Number SOP Title Method Rev# Revision
Date

NC-WC-0070 Decanting Procedure fir Aqueous N/A 0 06/13/95
Sample

NC-WC-0008 Demand, Biochemical Oxygen (BOD), SM521OB 3.1 04128/00
Carbonaceous (CBOD) EPA405.1

NC-WC-0083 Demand, Chemical Oxygen (COD - SM5220D 1.1 03/19/01
Low Level) Requires LD approval EPA4 10.4

NC-WC-0005 Demand, Chemical Oxygen (COD - SM522OC 2 06/09/98
Titrinmetric) Requires LD approval

NC-WC-0019 Demand, Chemical Oxygen (COD) SM5220D 5 03/16/00
(Colorimetric) EPA4 10.4

NC-WC-0034 Fiashpoint (Closed Cup) ASTM D93-85 0 10/24/97
SW846 Method
1010

NC-WC-0035 Fluoride (ISE) -- (analysis, all EPA 340.2 2 07/19/01
matrices) - Scheduled Test

NC-WC-0071 Gravity, Specific 5M2710F 1 04/09/99

NC-WC-0067 Halogens, Total Organic (TOX) SW9020A 2 03/09/99
EPA4SO. 1

NC-WC-0036 Hardness, Total (mglL as CaCO3) EPA130.2 3 04/19/99

CORP-WC-0003 HEMISGT-HEM by Method 1664 EPA1664A 1 11/15/99

Change
form

01/24/00
NC-WC-0045 Hydrocarbons - TRIM and O&G by IR EPA41IS.l1; 413.2 1.1 08/28/01

(Analysis Procedure - All Matrices) SW9071lA

NC-WC-0047 Hydrocarbons, TRPH and O&G by 1k SW9071A 1 06/09/98
(Solid Soxhlet Extraction)

NC-WC-0048 Hydrocarbons, TRPH and O&G by IR EPA4IS.1 3.1 03/30/01
(Water Extraction) EPA413.2

SW9070
NC-WC-0049 Hydrocarbons, TRPH by IR (Solid SW3550A 1 06/09/98

Sonication) SW9071lA
NC-WC-0084 Ion Chromatography, Determination of EPA300.0 3 10/03/00

Inorganic anions by

NC-WC-0025 Itron, Ferrous SM3500-Fe D 2 05/18/99
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SOP Number SOP Title Method Rev# Revision
Date

NC-WC-0001 Nitrite, Nitrate/Nitrite, Nitrate EPA353.2 2 12/28/98
Automated

NC-WC-0038 Nitrogen, Ammonia (ISE) -- (water) EPA3SO.3 4 03/13/00

NC-WC-0039 Nitrogen, Ammonia Distilation/ EPA3SO.2 2.1 03/19/0 1
Titration (solid) - Scheduled Test

NC-WC-0040 Nitrogen, Total Kjeldahl(rKN) EPA351.3 1.1 03/30/01

NC-WC-0041 Nitrogen, Total Organic (TON) EPA350.2; 351.3 0 06/04/98

NC-WC-0043 Oil&Grease & TRPK Oravimetric SW9071A 1 02/12/99
Solid (prep and analysis) SM5520B

NC-WC-0044 Oil&Grease & TRPH, Oravimetric EPA413.1 1.1 03/19/01
Water (prep and analysis) SM5520B

(Also see TRPH and O&G by IR) SM5527F

NC-WC-0046 Paint Filter SW9095 0 06/08/95

NC-WC-0010 pH Electrometric Method SW9O40B 4.1 11/28/00
SW9045C
EPAl50.1

NC-WC-0009 pH Paper Method SW9041A 1.1 02/07/01

NC-WC-0007 Phenolics (Manual Spectrophotometer) EPA4ON.1 2.1 03/12/01
- Scheduled Test SW9065

NC-WC-0050 Phosphorous: Total, Ortho, and Organic EPA365.2/365.3 2.4 05/15/01
- Scheduled Test SM4500-P

NC-WC-0054 Solids, Total & Volatile Suspended EPA160.2 0.1 10/24/97
(Tss & VSS) SM2540D

NC-WC-0055 Solids, Total Dissolved (TDS) EPA160.1 I 02/17/99
SM2540C

NC-WC-0004 Solids, Total, Percent Moisture, Ash EPA16O.3/160.4 3 08/04/00
and Total Volatile Solids SM2540E

ASTMD2216-90
ASTMD1553-83
ILMO 3.0 &4.0
OLMO1.9 & 3.1

NC-WC-0086 Alkaline Digestion for Hexavalent SW846 1 09/07/01
Chromium 3060AASTM

Method D1498

NC-WC-0087 Spreadsheet Upload SOP, Wet NA I 3099
Chemistry
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SOP Number SOP Tide Method Rev# Revision
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NC-WC-0060 Sulfide - Scheduled Test SW846 9030A 1.0 11/20/00
EPA 376.1

NC-WC-0061 Sulfide, Reactive SW846 7.3.4.2 1 10/11/00
NC-WC-0068 Turbidity EPI013 05/02/01

______________ 4t~~~~~~~~~ ,BEV

NC-MT-COO01 Mercury, Prep and Analysis of Hg mn 163lB MCAWW 1 04/05/01
H20 by cold vapor Atomic 245.7
Flu ororescence

NC-MT-0002 Inductively.Coupled Plasma-Mass EPA 6020 and 2.0 10/01/01
Spectrometry 200.8

NC-MT-0010 Hardness by Calculation SM2340B, 1.0 07/12/01
SW846 Method
6010OB

CORP-MT-00O3NC Graphite Furnace Atomlic Absorption SW846 7000A 2.2 10/04/00
Spectroscopy (Thlallium Only) MCAWW 200

CORP-MTr-0oo NC Inductively Coupled Plasma -Atomic 6010OA 2 10/27/97
Emission Spectroscopy, Spectrometric 200.7
Method for Trace Elements Update II EPA 4OCFR 136

CORP-MT-OOO1NC Inductively Coupled Plasma-Atomic 6010B 3.2 01/19/01
Emtission Spectroscopy, Spectrometirc 200.7
Method fbr Trace Element Analyses -

UPDATE III
CORP-MT-0OO2NC Inductively Coupled Plasma -Atomic 200.7 CLP-M 1.1 04/09/98

Emission Spectroscopy SOW ILMO3.0,
SOW ILMO4.0

CORP-MT-OOOSNC Mercury in Aqueous Samples by Cold SW846 7470A 2.3 05/15/01
Vapor Atomic Absorption (Prep and MCAWW 245.1

____ ____ ____ ___ Analysis)

CORP-MT-0006NC Mercury in Aqueous Samples by Cold 245.1 CLP-M 1.1 12/05/00
Vapor Atomnic Absorption (Prep and SOW ILMO3 .0,
Analysis) SOW ILMO4.0

CORP-MT-O0o7NqC Mercury in Solid Samrples by Cold SW846 7471A 2.3 05.115/01
Vapor Atomic Absorption MCAWW 245.5

_______________Spectroscopy (Prep and Analysis)

CORP-MT-0008NC Mercury in Solid Samples by Cold 245.5 CLP-M 1.1 08/27/01
Vapor Atomnic Absorption SOWI ILMO3.0,
Spectroscopy (Prep and Analysis) SOW LO.
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Ow, MRr r

CORP-IP-00O3NC Acid Digestion for Aqueous Samples by SW846 and 1.3 09/25/01
SW846 and MCAWW 200 Series MCAWW 200
Methods Series Methods

CORP-IP-0004NC Toxicity Characteristic Leaching SW-846 Method 1.1 10,10/co
Procedure and Synthetic Precipitation 13 11, SW-846
Leaching Procedure Method 1312

CORP-IP-0001 Acid Digestion of Waters and Soils, SOW ILM03.0 1 06/28/99
CLP SOW ILMO3.0

CORP-IP-OOO2NC Acid Digestion for Soil Samples by SW846 and 2.2 09/25/01
SW846 Method 3050B 3050B

NC-IP-0009 DI Leachate Procedure for Solids Internal (PAS) 0 08/12/98
ASTM D3987-85

NC-4P-0007 GFAA Prep for Total Metals (Aqueous) SW3020A; 7040; 0 03/12196
7060;721 1;7740;
7761; & EPA

NC-IP-000 1 Grinding & Sieving of Solid Matrices N/A 1 05/19/99

NC-IP-0003 ICP & FLAA Prep for Total Metals EPA200.7;3005A 2 05/21/99
(Aqueous) SW301 OA

CORP-OP-000 INC Extraction and Cleanup of Organic SW846 3500-ser; 3.8 05/23/0 1
Compounds From Waters and Soils 3600-ser, 8151lA,
UPDATE III and 600 - series

CORP-OP-OOOINC Extraction and Cleanup of Organic SW846 3500-ser; 2.5 01/09/01
Compounds from Waters and Soils - 3600-ser;
UPDATE 11 SI150;& 15 1; and

600-series

NC-OP-0022 Extractable residue (lipids) from fish 1 02/21/01
tissue

NC-OP-0021 Wipe Extraction Method for PCBs Internal 1 0212 1/01

NC-MS-0014 Extraction and Analysis of EPA CLP 0 0150
Setnivolatiles (BNA) Operation-Specific OLMO4.2
Standard Operating Procedure

CORP-MS -000INC G(ICMS Sentivolatiles Analysis - 8270B 1.3 05/09/97
Update II
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NC-MS-0009 Analysis of Semnivolatile Organics by OLMC3, 1/OLMO 1 08/10/00
USEPA CLP Statement of Work 3.2
OLMO3. land OLMO3.2

CORP-MS-0OO2NC GC/MS Volatile Organics Analysis - 8240B3,8260A 1.3 09/12/97
UPDATE 1I

CORP-MS-OOOINC GC/MS Analysis Based on Method 8270C and 625 2.4 05/29/0 1
827CC and 625 - UPDATE III

CORP-MS-0OO2NC Determination of Volatile Organics by 8260B3,S260A, 2.3 05/23/01
GC/MS - (Note: Update II and and 624
Update III are in one SOP)

NC-MS-C0013 Analysis of Sernivolatile Organics by OLCO2.1 0 11/29/99
USEPA CLP Statement of Work
OLCO2. 1

NC-MS-0015 Analysis of Polynuclear Aromatic 8270C 0 10/16/00
Hydrocarbons by Selective Ion
Monitoring

NC-MS-O0l6 GCMS Volatile Organic Analysis by OLMO4.2 0 09/21/00
EPA CLP SOW OLMO4.2

NC-MS-0Ql1 Analysis of Volatile Organics by OLMO2. 1 0 11/17/99
USEPA CLP Statement of Work
OLM02.1

NC-MS-0OlO Analysis of Volatile Organics by OLMO3.1I/OLMO 0 04/07/98
USEPA CLP Statement of Work 3.2
OLMO3.1 and OLMO3.2.

CORP-GC-0001 Gas Chromatographic Analysis - 8000A, BOICE, 2 01t/31/96
UPDATE II 8020k 8021k,

SOSQA, 808 1.
8 15CR3, 815 1,
SW846

CORP-GC-0001INC Gas Chromatographic Analysis - OCOB3, 8021B, 5.6 05/25/Cl
UPDATE III 8081IA, 8082,

608, 8151k,
8310, 610,
8141A and
SW846 and
Wisconsin DRO

NC-CJC-0019 Azeotropic Distillation and Analysis of SW5031l-tposd 0 C/29
IL_ ~~~Water-Soluble VOCs in Waters and 8015A-Modified
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Solids - Requires LD Approval

NC-GC-0003 GC Halogenated/Aromatic VOCs EPA601 2 05/02/01
EPA602

NC-GC-0018 GC VOC in Water, Purge & Trap - 465D1465E 0 06/15/95
Requires LD) Approval

NC-GC-0027 Analysis of Chlorinated Pesticides and OLMO3.I1/OLM0 2 08/10/00
PCBs by USEPA CLP Statement of 3.2
Work OLM03.1 and OLMQ3.2

NC-GC-0025 TPH as Gasoline 8015B-Modified 4 05/23/0 1

NC-SC-0002 Evidentiary SOP NA0 0/69

NC-SC-0007 Sample Identification SOP N/A 1 1/39

NC-SC-0006 Sample Procurement Protocol N/A 1 05/20/98

NC-SC-0005 Sample Receiving and Sample Control N/A 6.1 06/14/01

NC-SC-0010 Sample Shipment for Dioxin Analysis N/A 2 03/10/99

NC-QA-0024 Control Chart Generation SOP N/A 0 07/06/98

QA-008 Data Recording Requirements N/A 2 10/05/98

QA-017 Data Recording Requirements N/A 0 07/07/99

CORP-QA-0013 Employee Orientation and Training N/A 1 12/15/98

NC-QA-0022 Equipment Maintenance N/A 1.0 06/15/01

NC-QA-0015 Equipment Monitormng and N/A 5 02/13/01
Thermometer Calibration

QA-009 Establishment of Reporting Limits N/A 3 01/01/99

NC-QA-0014 Glassware Washing N/A 4 06/22/01

NC-QA.0013 Inventory/Warehouse Control N/A 1 0/90

NC-QA-0020 Laboratory Holding Blanks N/A 10 0150

CORP-QA-0014 Laboratory Internal Systems Evaluation N/A 1 08/01/99

NC-QA-0009 Laboratory and Sample Security N/A 2 0/30

QA-005 Method Detection Limits N/A 3 05/01/99

NC-QA-0021 Method Detection Limits and N/A 3 10/04/00
_____________Instrnment Detection Limits, Evaluation , ______ -____
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of (Navy)

NC-QA-0004 Micropipet Calibration N/A 3 07/27/01

CORP-QA-0010 Nonconformance and Corrective Action N/A 2 06/15/99

CORP-QA-0004 Independent QA Data Review N/A 2 10/12/98

QA-014 Instrument Detection Limit, N/A 1 12/30/99
Determination of

QA-003 STL Quality Control Program N/A 3 10/11/01

Change form 11/22/99

CORP-QA-0001 Quality Testing of Solvents, Acids and N/A 3 12/15/98
Reagents (QRI Programi)

NC-QA-0025 Performance Checks on Spectronic N/A 1 05/21/99
Model2I and ModellIO00l
Spectrophotometers

NC-QA-0027 Preparation and Mangemznt of N/A 1 01/10/0 1
Standard Operating Procedures

QA-013 Procedures to Address Customer N/A 0 06/30/97
Complaints

NC-QA-0023 Reagent Water N/A 0 06/04/97

NC-QA-0019 Records Information Management N/A 3 03/19/01

CORP-QA-00 12 Selection and Evaluation of N/A 1 02/05/98
Subcontractor Laboratories

CORP-QA-00 15 Selection of Data Points Required for an N/A 0 09/01/99
Initial Calibration Curve

NC-QA-00 12 Shipping Department SOP N/A 2 04/27/99

QA-001 Standard Operating Procedures, N/A 2 06/01/98
Preparation and Management of SOPs
Change form 01/01/00

NC-QA-0017 Standards and Reagents N/A 3 02/14/01

NC-QA-0018 Statistical Evaluation of Data and N/A 6 07/30/01
Development of Control Charts

NC-QA-0016 Supplemental Practices for Navy N/A 8 02/14/01
Project Work

QA-018 Vendor Approval N/A 0 08/13/99

QA-019 Vendor Review and Oversight N/A 0 08/13/99
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CORP-IT-0002 Inormation Technology Service N/A 0 1/39

CORP-IT-0005 LIMS User Profile Setup and N/A 0 0/29

CORP-IT-0O01 Software and Hardware Change N/A 0 07/21/97

CORP-1`1-014 Software and Hardware Licensing, N/A 0 07/21/97
Security and Backup _ _ _

CORP-1T-013 Software Quality Assurance N/A 0 06/02/97

(POLICY) __________

CORP-IT-0007 Software Testing. Validation and N/A 0 06/13/9'7
Verification

CORIP-rT-0008 Tracking and Management of Client N/A 0 0170
Deliverables

NC-HS-000 1 Hazardous Waste Managemenat N/A 2 07/03/98
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TABLE 8.2-3
________ ~~~~Wet Chemisty2 Methods

Analytical _______ Fields of Testing

Parameters Matri SDWA CWA KCRA Other
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ (SW 846)

Alkainity Water SM 2320B EPA 3 10.1

Waste --

Solid -310.1 M- -

Biochemical Water --- EPA 403.1
Oxygen
Demand

Waste ---..

Bromide Water EPA 300.0 EPA 300.0 EPA 9056

Waste -- EPA 300.0 EPA 9056-

Solid -- EPA 300.0 (M) EPA 9056 -

Chemical Water -- EPA 410.4 -

Oxygen
Demand _ _ _ _ _ _ _ _ _ _ _

Waste EPA 410.4 ...

Chloride Water EPA 300.0 EPA 300.0 EPA 9056 EPA 325.2
EPA 325.2 EPA 325.2 EPA 9252

Waste -- EPA 300.0 EPA 9056..

Solid -- EPA 300.0 () EPA 9056--

EPA 9252(M)_____

Chromium, Water EPA 3500-Cr-D EPA 7196A..
Hexavalent _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Waste *-EPA 3500-Cr-D EPA 7196A -

Solid -

Specific Water SM 2510B EPA 120.1 EPA 9050A -

Conductance _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Waste - EPA 120.1 EPA 9050A -

Solid - --- EPA 9050A -

Chlorine, Water - EPA 330.5 ...
R esidual _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Waste *-

Solid ----
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Analytical _______Fields of Tetn _____

Parameters Matrix SDWA CWA RCRA Other
___ ___ ___ __ ___ ___ ___ __ ___ ___ ___ __ ___ ___ __ (S W 84 6) _ _ _ _ _ _ _ _

CyanideWater -- EPA 335.1 EPA 9012A

(Amenable) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Waste ...

Solid EPA 9012A

Cyanide Water --- Section 7.3O)

(Reactive) Waste --- Section 7.3"'..

Solid --- Section 7.3"I -

Cyanide Water EPA 335.4 SM 4500-CN C EPA 9012A
(rotal)

EPA 335.3, EPA
335.2, and EPA

335.4 _ _ _ _ _ _ _ _

Waste -- -- EPA 9012A

Solid - EPA 9012A--

Cyanide Water -- SM 4500-CN I -ASTM D-2036-
(Weak and 81

Dissociable) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Waste ..-- ASTM D-2036-
81 M)

Solid -- .. ASTM D-2036-
S1

Fluoride Water EPA 300.0 EPA 300.0 EPA 9056 -

EPA 340.2

Waste ... EPA 340.2 (M) EPA 9056 -

EPA 300.0 al

Solid -- EPA 340.2 Qv) EPA 9056 -

EPA 300.0(M _ _ _ _ _ _ _ _ _ _

Ignitability waste - - EPA 1010 -

Solid --- EPA 1010 -

Iron, Ferrous Water -- SM 3500FE D -

& Ferric _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Waste -----
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Analytical ______ Fields of ______

Parameters Matrix SDWA CWA 11CR Other
(S W84 6) ________

____________Solid -

Hardness Water EPA 130.2 EPA 130,2 -SM 2345B

Waste ----

Moisture Solid -- EPA 160.2 (Mv)..

___________ ~~~~~~~~~ASTM D2216

Nitrogen, Water -- EPA 350.1 .. EPA 350.2
Ammonia _____ ___

Waste -EPA 3S0.1 EPA 350.2
__________ Solid -- EPA 3S0,1 .. EPA 350,2

Nitrite Water EPA 300.0 EPA 300.0 EPA 9056..
(NO2) EPA 353.2 EPA 353.2

Waste -- EPA 300.0 (v) EPA 9056

Solid -EPA 300.0 EPA 9056 -

Nitrate Water EPA 300.0 EPA 300.0 EPA 9056..
(NO3) ________ EPA 353.2 EPA 353.2

Waste -- EPA 300.0 (M EPA 9056..

Solid -- EPA 300.0 (lM
EPA 353.2

Nitrate plus Water EPA 300.0 EPA 300.0 EPA 9056 -

Nitrite EPA 353,2 EPA 353.2

Waste EPA 300.0 EPA 9056
EPA 353.2 _____

Total Water -- EPA 351.3 --

Kjeldahi EPA 351.2
Nitrogen

Waste EPA 351.3 - -

____________ EPA 351.2

Solid -EPA 351,3 EPA 907I1B EPA 413.1
_______ ______ EPA 331.2

Oil and WaterEPA 1664A EPA 90715B-
Grease
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Analytical _____ Fields of Tsig_____

Parameters Matrix SDWA CWA RCRA Other
____ ___ ___ ___ __ ___ ___ ___ __ ___ ___ ___ ___ (SW 84 6) _ _ _ _ _ _ _

(Hexane Waste .. EPA 1664A EPA 907 19-
Extractable
M aterial) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Solid -EPA 90'7 -B

Ortho- Water EPA 300.0 EPA 300.0 EPA 9056-

phosphate EPA 365.3

o-P0 4 _ _ _ _ _ EPA 365.2 _ _ _ _ _

Waste -- EPA 300.0 EPA 9056

Solid -- EPA 300.0 (v) EPA 9056-
EPA 365.3(M)

____ ____ ____ ____ ____ ___ EPA 365.2 Mli

pH Water EPA 150.1 EPA 150.1 EPA 90409B

waste -- EPA 9045C -

Solid -- EPA 9045C -

Phenolics Water -- EPA 420.1 --

Waste -- EPA 9065 -

EPA 9066

Solid ...- EPA 9065-
EPA 9066

Phosphorus Water EPA 365.3 EPA 365.3 -.

(Total) _ _ _ _ _ _ EPA 365.2 _ _ _ _ _ _

Waste -- EPA 365.3 -

EPA 365.2 _ _ _ _ _ _

Solid *-EPA 365.3 -

EPA 365.2 _ _ _ _ _ _ _ _ _ _ _ _

Sulfate water EPA 300.0 EPA 300.0 EPA 9056-

(SO4) EPA 375.2 EPA 375.4 EPA 9038

Waste EPA 300,0 (M EPA 9056 -

EPA 375.4 EPA 9038

Solid -- EPA 300.0 M) EPA 9036-

EPA 9038 M) I___ I

Sulfide Water .. EPA 376.1 EPA 9030A-
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Analytical _ _ _ _ _ Fields of _ _ _ _ _

Parameters Matrix SDWA CWA RCRA Other
_ _ _ _ _ _ ________ ~~~~~~~~(SW846) _ _ _

Sulfide Water - -Section 7.31')

Sulfide Waste - Section 7.3(')
(Reactive) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Solid -- Section 7.3(h)"

Total Water -- EPA 415.1 EPA 9060
Organic
Carbon

Waste --- EPA 9060 -

Solid -EPA 415.1 IM EPA 9060(M Walkey-Black

Total Water ... EPA 9020B EPA 450.1
Organic
Halides
cro q _ _ _ _ _ _ _ _ _ _ _

Waste -

Solid -- EPA 902CRB

Total Water -- EPA 1664A EPA 9071A EPA 413.1
Petroleumn (SOT-HEM) EP90?l EA411

Hydro-EP90 EP411
carbons

Waste -- EPAI1664A EPA 9071A EPA 413.1
(SOT-HEM) EPA9071B EPA 418.1

Solid --- EPA 9071A EPA 413.2
__________ _____________ ~~~~~~~~~EPA 9071B EPA 41B8.1

Total Solids Water -EPA 160.3 -- 2540B

Waste .. EPA 160.3 -

_________ ~~Solid EPA 160.3 (M)--

Total Water SM 2540C EPA 160.1 -- 2540C
Dissolved

Solids _ _ _ _ _ _ _ _ _

Total Water EPA 160.2 EPA 160.2 -- 2540CC
Suspended

Solids _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Volatile Water -- EPA 160.4 ..
and

Volatile
Suspended

Solids
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Analytical _______Fields of Tsig_____

Parameters Matrix SDWA CWA RCRA Other
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ (SW 846) _ _ _ _

Settleable Water -- EPA 160.5 -- EPA 2540 F
Solids _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Turbidity Water EPA 180.1 EPA 180.1 -

Footnotes

(')The EPA released a memo to discontinue the use of reactive cyanide and suifide

TABLE 8.2-3 (cont.)
Methods for Mercury by Cold Vapor Atomic Absorption

IAnalytical _ _ _ _ _ _ _ Fields o Testing _______

Parameters Matrix SDWA CWA RCRA (SW846 Other

Mercury Water EPA 245.1 EPA 245.1 EPA 7470A

(CVAA) TCLP Leachate --- EPA '7470A -

Waste --- EPA 7471A -

Solid -EPA 254.5 EPA 7471A-

TABLE 8.2-3 (cont.)
Methods for Mercury by Cold Vapor Atomic Fluororescence

Analytical _ _ _ _ _ _ _ Fields o Testing _______

Parameters Matrix SDWA CWA RCRA (SW846) Other

Mercury, Water EPA 245.7 EPA 245.7 -EPA 1631lB
Low Level _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(CVAPS) TCLP Leachate --

Waste - -

r Solid - -

TABLE 8,2-3 (cont.)
Methods for Metals by Graphite Furnace Atomic Absorption

Analytical ___ ____ Fields of Testing _ ______

-Parameters Matrix SDWA CWA RCRiA (SW846) Other

Thallium Water SM 3113B EPA 279.2 EPA 7841

Waste ----- EPA 7841
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Analytical Fields of Testing

Parameters Matrix SDWA CWA RCRA (S`W846) Other

Solid -EPA 279.2 EPA 7841

TABLE 8.2-3 (cant.)

Methods for Metals by ICP

Analytical __ _ _ _ _ _Fields o Testing _ _ _ _ _ _ _

Parameters Matrix SDWA CWA RCRA (5W846) Other

Aluminum Water EPA 200.7 EPA 200.7 EPA 6010B

Waste E-- PA6010B

Solid -. EPA 200.7 EPA 60109 -

Antimony I) Water ... EPA 200.7 EPA6010OB

Waste -- EPA 6010B -

___________ Solid -EPA 200.7 EPA 6010B

Arsenic~l" Water EPA 200,7 EPA 200.7 EPA 6010B

Waste - .EPA 6010B

Solid E- PA 200.7 EPA6010B

Barium Water EPA 200.7 EPA 200.7 EPA 6010B9

Waste - -EPA 60108

Solid -EPA 200.7 EPA 6010 ...

Beryllium Water EPA 200.7 EPA 200.7 EPA 6010B

Waste --- -- EPA 60 10B

Solid -- EPA 200.7 EPA 6010B

Boron Water EPA 200.7 EPA 200.7 EPA 6010OB

Waste --- EPA 6010B -

Solid -- EPA 200.7 EPA 6010B8.

Calcium Water EPA 200.7 EPA 200.7 EPA 6010B -

Waste -EPA 6010B -

Solid .. EPA 200.7 EPA 6010B

Cadmium~') Water EPA 200.7 EPA 200.7 EPA 601GB -

Waste ... EPA 601l0B

_____________ Solid -- EPA 200.7 EP 101B -

Cobalt Water EPA 200.7 EPA 200.7 EPA 60 O
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Analytical _______Fields o Testing ______

Parameters Matrix SDWA CWA RCtA (5W846) Other

Waste ... EPA 6010B

Solid -EPA 200.7 EPA 6010B8

Chromium Water EPA 200.7 EPA 200.7 EPA 6010B8

Waste -- EPA6010B _____

Solid -- EPA 200.7 EPA 6010B8

Copper Water EPA 200.7 EPA 200.7 EPA 6010B8

Waste -EPA6OIOB

Solid -EPA 200.7 EPA 60108

Iron Water EPA 200.7 EPA 200.7 EPA 6010B

Waste -EPA 6010B8

Solid -- EPA 200.7 EPA 601DB -

Leadr Water -- EPA 200I7 EPA 601OB

Waste -- EPA 6010B

Solid -- EPA 200.7 EPA 6010B -

Lithium Water EPA 200.7 EPA 200.1 EPA 60108B

Waste - EPA 60108B-

Solid -EPA 200.7 EPA 60108B-

Magnesium Water EPA 200.7 EPA 200.7 EPA 6010B

Waste -EPA 6010B

Solid -- EPA 200.7 EPA 60108B-

Manganese Water EPA 200.7 EPA 200.7 EPA 6010B8

Waste -EPA 6010B8

Solid -EPA 200.7 EPA 60 10B

Molybdenum Water EPA 200.7 EPA 200.7 EPA 60108

Waste -EPA 6010OB

Solid -EPA 200.7 EPA 60108 -

Nickel Water EPA 200.7 EPA 200.7 EPA 60108

Waste -EPA 60108

Solid -- EPA 200.1 EPA 6010B

Potassium Water EPA 200.7 EPA 200.7 EPA 6010B -
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Analytical ______ Fields o Testing

Parameters Matrix SDWA CWA RCRA (5W846) Other

Waste - -EPA 6010B --

Solid -.- EPA 6010B --

Selenium () Water -- EPA 200.1 EPA 6010B8

Waste -- ... EPA 6010B -

Solid -- EPA 200.7 EPA6010B-

Silver Water EPA 200.7 EPA 200.7 EPA 6010B --

Waste -- EPA 6010B

_________ ~Solid -EPA 200.7 EPA 6010B --

Sodium Water EPA 200.7 EPA 200.7 EPA 6010 _________

Waste --- EPA 60108B-
Solid -- EPA 6010B -

Tin Water EPA 200.7 EPA 200.7 EPA 6010B -

Waste - -EPA 6010H -

____________ Solid - EPA 200.7 EPA 6010B _______

Thallium () Water -- EPA 200,7 EPA 60108B-

Waste --- EPA 6010B8

_____________ Solid - EPA 200.7 EPA 6010B ________

Titanium Water EPA 200.7 EPA 200.7 EPA 6010B8

Waste . -EPA 6010B8

______________ Solid -- EPA 60108 --

Vanadium Water EPA 200.7 EPA 200.7 EPA 6010B8.

Waste - EPA 60108 -.

___________ Solid -- EPA 6010B

Zinc Water EPA 200,7 EPA 200.7 EPA 60108

Waste --- EPA 6010B8
Solid -- EPA 200.7-- EPA 60108

Footnotes

These metals are usually analyzed by Trace ICP.
TABLE 8.2-3 (cont.)

Metals Sample Preparation Methods

Analytical Fields of Testing
Parameters matrix I

I SDWA CWA RCRA (SW846) Other
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Analytical Fields of Testing
Parameters M atrix _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SDWA CWA RCRA (S'W846) Other

Toxicity Water -. EPA 1311
Characteristic

Leaching
Procedure

(TCLP) _ _ _ _ __ _ _ _

Waste - EPA 1311

Solid -- EPA 1311 -

ICP Metals Water EPA 200.7 EPA 200.7 EPA 3005A -

EPA 3010A

TCLP Lcachate - EPA 3010A

Waste ... - EPA 3050B-

Solid ---.. EPA 3050B-

ICPMS Water EPA 200.8 EPA 200,81 EPA 3010A -

Metals TCLP -.- EPA 3010A-

waste -EPA 30S0B-

Solid -- EPA 3050B-

CVAA ~ Water EPA 245.1 EPA 245.1 EPA 7470A -

mercury TCLP Leachate - -EPA 7470A-
Waste .. EPA7471LA --

Solid --- EPA 7471IA

CVAPS Water EPA 245.7 EPA 245.7 -EPA 163 B

Mercury TCLP ---

Low Level waste --.

Solid - _ _ _ _ _ _

GFAA Metals Water Sample Sample EPA 3020A..
preparation preparation

procedures are procedures are
detailed in the detailed in the
determinative determinative
EPA for each EPA for each

element, element. _________ ________

TCLP Leachate - .EPA 3020A -

L ~Waste ----- EPA 3020A-

____________ Solid -EPA 3050B

TABLE 8.2-3 (cont.)
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Organic Sample Preparation Methods

Analytical __ _ _ _ _ _ _Fields of Tetn __ _ _ _ _

Parameters Matrix SDWA CWA RCRA (SW846) Other
Volatiles Water -EPA 624 EPA 5030B -

by CC/M S _ _ _ _ _ _ _ _ _ _ _ _ _ _

Waste -- EPA 5030B

__________ EPA 5035
_____________Solid - EPA 5035 -

Halogenated Water .. EPA 601 EPA 50308B-
Volatiles

by GCC _ _ _ _ _ _ _ _ _ _ _ _ _

Waste -- EPA 5030B8.

____ ____ ____ __ ____ ____ __ ____ ____ ___ E PA 503 5 _ _ _ _ _ _

Solid - -EPA 5035 -

Aromatic Water .. EPA 602 EPA 5030B -

Volatiles
by GCC _ _ _ _ _ _

Waste --- EPA 5030B -

___________ ~~~~~~~EPA 5035
__________ ~Solid EPA 503AS---

Sentivolatiles Water -- EPA 625 EPA 3510C -

by GC/MS _______EPA 3520C

TCLP Leachaice - EPA3510OC--

EPA 3520C ______

Waste - -- EPA 3550B -

EPA 3580A
Solid - -EPA 3550B -

EPA 3580A _ _ _ _

Pesticides/ Water - EPA 608 EPA 3510C -

PC~s EPA 3520C
by CC

TCLP Leachate --- EPA 3510C
____ ____ ____ ____ ____ ____ ____ ____ ___ EPA 3520C _ _ _ _ _ _

Waste -- EPA 3550B -

_________ EPA 3580A _ _ _ _

Solid -- EPA 35508

Pesticides Water - EPA35S10C
(Organophos- EPA 3520C
phorus) by GC

TCLP Leachate - EPA3510C..

____________ ~~~~~~EPA 3520C _ _ _ _ _

_________ ~Waste --- EPA 3540C-

___________ Solid - EPA 354GB-
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Analytical Fie____ ldds of Testing

Parameters Matrix SDWA CWA RCRA (5W846) Other
PAils by GC Water - EPA 3510C -

_____ _____ EPA 3520C

Solid - EPA 3550B -

PAHs by Water - EPA351OC -

HPLC __ _ _ _ _ EPA 3520C _ _ _ _

Solid - EPA 3550B -

Herbicides Water -. EPA 615 EPA8151lA -

by GC _ _ _ __ _ _ _ _ _

Waste - EPA8151A -

Solid - EPA9151A

Total Water -- EPA 5030B-
Petroleum

Hydrocarbons
(gasoline

range) by GC _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _

Waste --- EPA 5030B-
____ ____ ___ ____ ___ ____ ___ ____ ___ EPA 5035

Solid -EPA 5035
______ ______ EPA 5035

Total Water -- EPA 3510C
Petroleum EPA 3520C

Hydrocarbons
(diesel range)

by OG C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TCLP Leachate -. EPA 35100C-
EPA 3520C _____

Waste -- EPA 3550B -

______ _____ EPA 3580A _ _ _ _ _ _

Solid -EPA 3550B -

TABLE 8.2-3 (conL.)
____________ ~~~~Organic Methods

Analytical
Parameters Fields of Testing _______

Matrix SDWA CWA RCORA (SW846) Other

Volatiles Water -- EPA 624 EPA 826DB-
by

GU/M S _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Waste - EPA 8260B -

Solid -EPA 8260B
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Analytical

Parameters Fields of Testing ______

Matrix SDWA CWA RiCRA (SWSS6) Other
Halogenated Water -- EPA 601 EPA 8021B-

Volatiles

Waste - -EPAS8021B

____________ Solid - -- EPA 80219-
Aromatic Water -- EPA 602 EPA 8021 ---
Volatiles
by CC

Waste - -EPA 8021B

___________ Solid -EPA8021B -

Senmivolatiles Water -- EPA 625 EPA 8270C
by GC/MS _ _ _ _ _ _ _ _ _

Waste --- EPA 8270C -

Solid - -EPA 8270C -

Analytical Fields of Testing _______

Parameters Matrix SDWA CA RCRA (SW846) Other

Pesticides/ Water -EPA 608 Pesticides 8081 A--
PCBs by GCC ______ PCBs 8082

TCLP Leachate - - Pesticides 8081A-

____ ___ ___ ___ __ ___ ___ ___ PCBs 8082

Waste -- -- ~~~~~~~PesticidesI8081 A-
______ ______ PCBa 8082

Solid --- Pesticides 808 I A..
____ ____ ____ __ ____ ____ ___ PCBs 8082

Pesticides Water -- EPA 8141A--
(Organophos-

phorus) by
GC

Waste --- EPA8141A -

Solid ... - EPA 8141A -

PiAls byc G -Wate-r - EPA 83 10
Waste -- ~~~~~~- EPAB8310

__________ ~Solid - EP 310-
Phenoxyacid Water -. EPA 615 EPA SISIA-

Herbicides
by GC _ _ _

TCLP Leachate ... EPA 8151A -
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Analytical Fields of Testing _______

Parameters Matrix SDWA CWA XCRlA (SWS46) Other

Waste -EPA8151A

Solid --- EPABISISA

Gasoline Water ... EPA 81BiS l) API Method
Range CA LUFT

Organics by WV GR0

Waste - .EPASO015B(M

Solid ...- EPAS8015B( API Method
CA LUF17
WV GR0
WI GRO

Total Water --- EPAS8015B(M EPA API

Petroleum WI DRO
Hydrocarbons WV DRO
(diesel range)

by GC C/ D _ _ __ _ _ _ __ _ _ _ __ _ _

Waste --- EPA 80 15B(M)

Total Solid --- EPA 8O15B Mli API Method
Petroleum CA LEFT

Hydrocarbons WI DRO
(diesel range) W R

by aC/FIDWV O
(con't.) _ _ _ _ _ _ _

Hydrocarbons Water --- EPASOX5B -

by GCC/FE) _ _ _ _ _ __ _ _ _

__________ Solid --- EPAB015B
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TABLE t2-3 (cont.)
Methods for Metals by ICPIMS

Analytical _ _ _ _ _ _ Fields o Testing _ ______

Parameters Matrix SDWA CWA RCRA (SW846) Other

Aluminum Water EPA 200.8 EPA 200.8 EPA 6020 -

Waste - EPA 6020

Solid - .EPA 6020

Antimony Water EPA 200.8 EPA 200.8 EPA 6020

Waste - -EPA 6020

Solid - EPA 6020 -

Arsenic0(1 Water EPA 200.8 EPA 200.8 EPA 6020--

Waste - -EPA 6020

Solid - -EPA 6020

Barium Water EPA 200.8 EPA 200.8 EPA 6020 -

Waste - EPA 6020--

Solid ...- EPA 6020

Beryllium Water EPA 200.8 EPA 200.8 EPA 6020 -

Waste - -EPA 6020..

Solid - -EPA 6020

Cadmium Water EPA 200.8 EPA 200.8 EPA 6020

Waste -- EPA 6020

Solid - .EPA 6020 -

Cobalt Water EPA 200.8 EPA 200,8 EPA 6020 -

Waste ----- EPA 6020 -

Solid -- EPA 6020

Chromium Water EPA 200.8 EPA 200.8 EPA 6020..

Waste ---- EPA 6020 -

Solid -- EPA 6020 -

Copper Water EPA 200.8 EPA 200.8 EPA 6020 -

Waste - EPA 6020..

Solid - EPA 6020 -

Lead~' Water EPA 200.8 EPA 200.8 EPA 6020
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AJnalytical_____ Fields o Testing _____

Parameters Matrix SDWA CWA RCRA (5W846) Other

Waste -- EPA 6020 -

Solid -- EPA 6020

Manganese Water EPA 200.8 EPA 200.8 EPA 6020

waste --- EPA 6020

Solid -- EPA 6020

Molybdenum Water EPA 200.8 EPA 200.8 EPA 6020

Waste --- EPA 6020

Solid --- EPA 6020

Nickel Water EPA 200.8 EPA 200,8 EPA 6020

Waste -- EPA 6020

Solid -- EPA 6020

SeleniumM1 Water EPA 200.8 EPA 200.8 EPA 6020

Waste --- EPA 6020

Solid - -EPA 6020

Silver Water EPA 200.8 EPA 200.8 EPA 6020

Waste -- EPA 6020O-

Solid - -EPA 6020 _ ______

Tin Water EPA 200.8 EPA 200.8 EPA 6020 ______

Waste - .EPA 6020 -

_____________ Solid -- EPA 6020 -

Thallium"l) Water EPA 200.8 EPA 200.8 EPA 6020

Waste -- EPA 6020

Solid -- EPA 6020

Vandium Water EPA 200.8 EPA 200.8 EPA 6020

Solid - -EPA 6020 _______

________ ~waste - .EPA 6020

Zinc Water EPA 200.8 EPA 200.8 EPA 6020 _______

Waste - EPA 6020 -

Solid - EPA 6020 -

Footnotes
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TABLE 8.2-41
General Chemistry

Reporting Linuts (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and RPD)0 )

<~6otiJos 7 Tt %*` LCS A~U<U _ ~~9ompound, ~ AU ~Oh~t&'ZjbL, 4j4I~ts UCLT_ ._R~vP -T, JJL-L WJkic3015 Brtomalaidet 05 mgJL 0086 mg/L C 90 110 20 C 90 12O 20

2601itat 0.1 mg/L 0.015 mg/L C 90 110 20 C 74 129 21

1422 Fluoride I mg/L 0.017 mgIL C 89 110 20 C 82 111 202363 Sulfate 1 mg/L 0.15 mg/L C 90 110 20 C 56 135 833624 ortho-Phosphate 0.5 mg/L 0.017 mg/L C 83 118 24 C 22 177 48
2682 Nitrite 0.1 mgIL 0.022 mg/L C 89 110 20 C 52 152 27

U ~~~~Compound RLdnsMLUl 1'q' LL uctL RPD I'tLCL1JR-
3137 Biochemical Oxygen 2 mg/L 2 mg/L C 64 124 28 C 70 130 20

Demand

ft ~~~~410.4 <LCS~ M
v Cornpaijrid ~~~~L WUnlt MDL OkivTCC:c' D"CL C P

472 Chemical Oxygen Demand 10 mg/L 7 'mg/L C 86 117 30 C' 76' 112 20
(COD)

9om,!qrpgund -;2 jRL Units MD4~g~unIts >T ;LCL.11CL\RPaD T1:¶Lt kIF512 Chloride 3 mg/L 1.5 mg/L C 90 110 20 C 90 110 20

K325.2,
A& C pound~) RL ~ tnts Mt:vis""LLUC P TLLUC~

3089 Chloride - Automated 1 mgIL 0.38 mgIL C 90 11'5 21 C 42 152 28

517 Total ResidqualClrne. 02 m/L7 1520 7 152
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TABLE 8.2-4-1
General Chemistry

Reporting Limits (RL), Method Detection Limits (MIDL),
and Control Limits (LCS, MS/MSD, mnd RPDI')

~tOMpp4n d~ S RL_ WUnit MD AunWhIts 7J g .CL ~UL RDt44O
667 Total Cyanide 0.01 mgIL 0.003 mg/L C 61 115 32 C 25 134 99

3

4Qjpound j $LNnt MLU~s 4TtLW CLRP& CLJC -
667 Total Cyanide 0.01 mg/L 0.003 mg/L C 61 115 32 C 25 134 99

3

t~mp~iirid Wt -t ~z ~ L~~U

1422 Fluoride 0.1 mgJL C 81 110 20 C 72 120 20

1469 Hardness, as CaCO3 5 mg/L 1.3 mgIL C 90 110 20 C 18 153 20

-Ft.. ~~ S Pp~und 2 RL~is§Ptnt 4 ~U LR0tLLUYP
30 sn-Hexane Extractable 5 rng/L 1.3 mg/L 79 114 20 79 114 18

Material
3507 n-Hexane Extractable 10 mg/L 3.3 mgIL 66 114 20 66 114 24

Material, SGT

630 Hexavalent Chromium 0.2 g/ .02.g/ 89 119 20 7182

Hexavalen Chromium 0.02 mg/L 0.002 rng/L 08 1 0 C 57 138 27

-- 353.2~~ ~... ... ... -. W "4 M~,~~M~,_

2682 H lNit Crite um 0.12 mgIL 0.032 mg/L C 85 115 20 C 857 115 20

2680 Nitrate 0.1 mg/L 0.03 mg/L C 85 115 20 C 85 115 20
2681 Nitrat/irte 0.1 mgIL 0.03 mg/L C 85 115 20 C 85 115 20
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TABLE 8.2-4-1
General Chemistry

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MISD, and RPDfO)

5 t~~Compound ; < J~ Op `,tsRttCL UCL RPbj ICDPZY
1986 Nitrogen, as Ammonia I mgIL 0.48 mg/L C 80 120 20 C 80 120 20

<N f~~~omppnd RL UfZMLU~~fjT ICT OL ~D L CLI RPr,
2163 Total Phenols 0.02 mgIL 0.01I rngiL C 57 142 64 C 10 153 99

-,C tmp R PD T __I VC

2204 pH (solid)No 90 110 20- 90 110 20
Units

'4500 -k LCS...<
U Compound ~~~~RL Units" MDL~ L UL 0XRPD"S LCL UO,

216 Phosphorus as 0.1 mgfL 0.031 mg/L C 89 115 20 C 90 110 20
Orthophosphate

365:21. >LU$Lc& ~~~~~~~MSA
9~'CMpound, -RL -r~s~MD ~,JUdIt- VLCL PCRDK- L-CISU&L APE

3624 ortho-Phosphate 0.1 mg/L 0.031 mgIL C 89 115 20 C 90 110 20
2196 Phosphorus as 0.1 mgIL 0.031 mgIL C 89 115 20 C 90 110 20

Orthophosphate
3651 Dissolved artho-Phosphate 0.1 mg/L V0.031 mglL C 89 115 20 C 90 110 20

> o~~~pg~nd RL: Un31its #k MDL A!itetT LcKG6?~~LCL VC!z ~j 6L bL
2667 Specific Cnutnce 1 umhosl 75 125 20 75 125 20

cm

pN~~, &9m~pound,' , LJnis ND Xtnf TiCL~o1p{t UCL
2667 Specific Conductance I umhosl 75 125 20 75 125 20

cm

-U, Comppund RL Unjts jv¶DLV CLUC LRPD MTLCLU RP

2687 Total Dissolved Solids 10 mg/L 8.3 mgIL 72 131 20 90 110 20
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TABLE 8.2-41
General Chemistry

Reporting Limits (IRL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and RFD)()

* 44 4>>' 4> »>2>. '4'

2363 Sulfate 5 mg/L 1.4 mgiL C 9 110 20 C 90 110 20

~~%6 Total Sulfide I rgL 09 m/LC2 10 0C80 120 20

2363ota Sulfide 1 mg/L 0.92 rgIL C 72 110 20 C 80 1210 20

...........>.-. f 4*...qgrq tip

3658 Tta Acid-inslul Suidroen mg/L 0.921 mg/L C 75 110 37C80120 20

44154~~~~~P13 7 7,i "LOS>42

4706 Total O Sganicdabo 1 mgIL 0182 mgIL C 88 110 20 C 80 110 20
4». 4<24 '

4 >
't A 4 > 4>4' >"'4> 44'~ ~4MSt

V , Pm&n : > Ut>MD Ur TLCtOzPT4 4LRPE
1468 Total Organic e Haoes 3 g/L 139 ug/L C 672 12453 C 10 178 99

2604 Tcdinourbidityfid 0. NTUL 90.mg 5110 20 9 0 110 20
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TABLE 8.24-2
Metals - ICPCVAA, GFAA (6000, 7000, 200 Series)

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and RPD)f)

3.'" k, ii ALGL ,UCLW 'RPD' LLUL~,ltRPDo~
128 Antimony 0.01 MAI 2.2 ug/L 80 120 20 75 125 20 1.
140 Arsenic 0.01 mg/L 4.1 ug/L 80 120 20 75 125 20
411 Cadmium 0.002 mg/L 0.28 ugIL 80 120 20 75 125 20

2952 Chromium 0.005 mgIL 1.4 ugIL 80 120 20 75 125 20
637 Cobalt 0.007 mg/L 1.3 ugIL 80 120 20 75 125 20
1605 Lead 0.003 mgIL 2.5 ug/L 80 120 20 75 125 20
1906 Molybdenum 0.01 mg/L 2.6 ug/L 80 120 20 75 125 20
2281 Selenium 0.005 mg/L 4.5 ug/L 80 120 20 75 125 20
2285 Silver 0.005 mg/L 1.5 ug/L 80 120 20 75 125 20
2477 Thallium 0.01 mgIL 5 ug/L 80 120 20 75 125 20
2607 Vanadium 0.007 mgIL 0.82 ug/L 80 120 20 75 125 20
Trace, uSblid" 7

12 Compound :RL' Pli D tst K$-SRPPP, 3ntsPDL hi' LLUC CL UCL>RP18 Antimony 1 mg/kg, 0.49 mg/kg 80 120 20 75 125 20
140 Arsenic 1 mg/kg 0.3 mg/kg 80 120 20 75 125 20
411 Cadmium 0.2 mg/kg 0.043 mglkg 80 120 20 75 125 20

2952 Chromium 0.5 mg/kg 0.38 mg/kg 80 120 20 75 125 20
637 Cobalt 5 mg/kg 0.15 mg/kg 80 120 20 75 125 20
1605 Lead 0.3 mg/kg 0.24 mg/kg 80 120 20 75 125 20
1906 Molybdenum 1 mg/kg 0.18 mg/kg 60 120 20 75 125 20
2281 Selenium 0.5 mg/kg 0.31 mg/kg 80 120 20 75 125 20
2285 Silver 0.5 mg/kg 0.15 mg/kg 80 120 20 75 125 20
2477 Thalliumn 1 mg/kg 0.5 mg/kg 80 120 20 75 125 20
2607 Vanadium 5 mg/kg 0.13 mg/kg 80 120 20 75 125 20
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TABLE 8.24-2
Metals - ICP,CVAA, GFAA (6000, 7000, 200 Series)

Reporting Limits (iRL), Method Detection Limits (MDL),
and Control Limits (LCS, MStMSD, and RPDf')

>Gornfro.. ... mnd,~ AR U lt x MDLr %tlt.LC CLRDIGtL "P

88 Aluminum 0.2 mg/L 28 ug/L 80 120 20 75 125 20'
128 Antimony 0.06 mgIL 2.2 ug/L 80 120 20 75 125 20
140 Arsenic 0.3 mg/L 4.1 ug/L 80 120 20 75 125 20
194 Barium 0.2 mg/L 3 ugiL 80 120 20 75 125 20
222 Beryllium 0.005 mg/L 0.54 ug/L 80 120 20 75 125 20
313 Boron 0.2 mg/L 21 ug/L 80 120 20 75 125 20
411 Cadmium 0.005 mg/L 0.28 ugIL 80 120 20 75 125 20
413 Calcium 5 mg&L 250 ugIL 80 120 20 75 125 20
2952 Chromium 0.01 mgIL 1.4 ugIL 80 120 20 75 125 20
637 Cobalt 0.05 mgIL 1.3 ugJL 80 120 20 75 125 20
643 Copper 0.025 mgIL 4.2 ug/L 80 120 20 75 125 20
1539 Iron 0.1 mg/L 88 ug/L 77 127 20 75 125 20
1605 Lead 0.1 mg/L 2.5 ug/L 80 120 20 75 125 20
1618 Magnesium 5 mgIL 30 ugIL 80 120 20 75 125 20
1659 Manganese 0.015 mg/L 0.9 ugIL 80 120 20 75 125 20
1906 Molybdenum 0.04 mg/L 2.6 ug/L 80 120 20 75 125 20
1956 Nickel 0.04 mg/L 2.2 ug/L 80 120 20 75 125 20
2214 Potassium 5 mg/L 41 ugIL 80 120 20 75 125 20
2281 Selenium 0.25 mg/L 4.5 ugIL 80 120 20 75 125 20
2285 Silver 0.01 mg/L 1.5 ug/L 80 120 20 75 125 20
2315 Sodium 5 mg/L 630 ug/L 80 120 20 75 125 20
2477 Thallium 2 mgIL 5 ug/L 80 120 20 75 125 20
2479 Tin 0.1 mgJL 8 ug/L 80 120 20 75 125 20
2482 Titanium 0.05 mg/L 6.3 ug/L 80 120 20 75 125 20
2807 Vanadium 0.05 mg/L 0.82 ug/L 80 120 20 75 125 20
2649 Zinc 0.02 mgIL 12 ug/L 80 120 20 75 125 20
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TABLE 8.2-4-2
Metals - ICP,CVAA, GFAA (6000, 7000, 200 Series)

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and RPD)(1 )

_iMriaund I RLni<RRDS
88 Aluminum 20 mglkg 1.1 mg/kg 80 120 20 75 125 20
128 Antimony 6 mg/kg 0.49 mg/kg 80 120 20 75 125 20
140 Arsenic 30 mg/kg 0.3 mg/kg 80 120 20 75 125 20
194 Barium 20 mg/kg 0.13 mg/kg 80 120 20 75 125 20
222 Beryllium 0.5 mg/kg 0.046 mg/kg 80 120 20 75 125 20
313 Boron 20 mg/kg 1.2 mg~kg 80 120 20 75 125 20
411 Cadmium 0.5 mg/kg 0.043 mg/kg 80 120 20 75 125 20
413 Calcium 500 mg/kg 37 mg/kg 80 120 20 75 125 20
2952 Chromium 1 mg/kg 0.38 mg/kg 80 120 20 75 125 20
637 Cobalt 5 mg/kg 0.15 mg/kg 80 120 20 75 125 20
643 Copper 2.5 mg/kg 0.27 mg/kg 80 120 20 75 125 20
1539 Iron 1 0 mg/kg 6.6 mg/kg 73 137 20 75 125 20
1605 Lead 10 mg/kg 0.24 mg/kg 80 120 20 75 125 20
1618 Magnesium 500 mg/kg 1 2 mg/kg 80 120 20 75 125 20
1659 Manganese 1.5 mg/kg 0.15 mg/kg 80 120 20 75 125 20
1906 Molybdenum 4 mg/kg 0.18 mg/kg 80 120 20 75 125 20
1956 Nickel 4 mg/kg 0.27 mg/kg 80 120 20 75 125 20
2214 Potassium 500 mg/kg 5.1 mg/kg 80 120 20 75 125 20
2281 Selenium 25 mg/kg 0.31 mg/kg 80 120 20 75 125 20
2285 Silver 1 mg/kg 0.15 mg/kg 80 120 20 75 125 20
2315 Sodium 500 mg/kg 50 mglkg 80 120 20 75 125 20
2477 Thalliumn 200 mg/kg 0.5 mg/kg 80 120 20 75 125 20
2479 Tin 10 mg/kg 0.66 mg/kg 80 120 20 75 125 20
2482 Titanium 5 mg/kg 0.53 mg/kg 80 120 20 75 125 20
2607 Vanadium 5 mg/kg 0.13 mg/kg 80 120 20 75 125 20
2649 Zinc 2 mg/kg 1.2 mg/kg 60 120 20 ~75 125 20

~~, 1~Wator flj . Q cW > Ms-J >a jx
IComipound <RL, Itin't MDL43iii& L69LOPQc-JC;-h

1701 Mercury 0.0002 mg/L 0.13 ugL 7 118 20 53 15 2

"Com~pcrid RL .Unti LCUCLRPD LCL UL- RPD4
1701 Mercury 0.1 mg/kg 0.0084 mg/kg 52 127 20 10 209 20
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TABLE 8.2-4-2
Metals - ICP,CVAA, GFAA (6000, 7000, 200 Series)

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPDf'1

'~Watjj% II! 7M iS2LSvu&
VS42 XC.'aU !"k Mt~MD n~tduL PTQ 4

2477 Thalliumn 0.01 m/ 1.7 ug/L 80 120 iO 75 125 20

-111 Jwcs

2477 Thallium I mglkg 0.12 ug/L 80 120 20 75 125 20

Table 8.2-4-2
Metals - ICPMS, 6020

Reporting Limits (hL), Method Detection Uimits (MDL),
and Control Umits (LCS, MSIMSD, and RPD)

88 Aluminum 50 ug/L I11 ugIL 80 120 20 70 130 20
128 Antimony 2 ug/L 0.066 ug/L 80 120 20 70 130 20
140 Arsenic 5 ugIL 0.35 ug/L 80 120 20 70 130 20
194 Barium I ugIL 0.16 ug/L 80 120 20 70 130 20
222 Beryllium 1 ug/L 0.21 ugIL 80 120 20 70 130 20
411 Cadmium 1 ugJL 0.05 ugIL 80 120 20 70 130 20
2952 Chromium 2 ugiL 0,18 ugIL 80 120 20 70 130 20
637 Cobalt 1 ugiL 0.025 ug/L 80 120 20 70 130 20
643 Copper 2 ugIL 0.6 ugIL 80 120 20 70 130 20
1539 Iron 20 ug/L 9 ugIL 80 120 20 80 120 20
1605 Lead 1 ug/L 0.15 ug/L 80 120 20 70 130 20
1659 Manganese 1 ugiL 0.23 ugiL 80 120 20 70 130 20
1906 Molybdenum* 2 ugiL 0.046 ug/L 80 120 20 70 130 20
1956 Nickel 2 ugIL 0.13 ugIL 80 120 20 70 130 20
2281 Selenium* 5 ugIL 1.2 ughL 80 120 20 70 130 20
2285 Silver 1 ugiL 0.054 ug/L 80 120 20 70 130 20
2477 Thallium I ugiL 0.018 ug/L 80 120 20 70 130 20
2479 Tin* 10 ugIL 1.1 ugIL 80 120 20 70 130 20
2607 Vanadium* 5 ugIL 0.15 ugiL 80 120 20 70 130 20
2649 Zinc 10 ug/L 5 ugIL 80 120 20 70 130 20

*Molybdenum, Selenium, Tin, and Vanadium are not on the 6020 method list
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Table 8.2-4-2
Metals - ICPMS, 6020

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)

128 Antimony 0.2 mg/kg 0.0053 mg/kg 80 120 20 70 130 20140 Arsenic 0.5 mg/kg 0.01 mg/kg 74 110 20 70 130 20194 Barium 0.1 mg/kg 0.038 mg/kg 80 120 20 70 130 20222 Beryllium 0.1 mg/kg 0.015 mg/kg 80 120 20 70 130 20411 Cadmium 0.1 mg/kg 0.012 mg/kg 75 110 20 70 130 202952 Chromium 0.2 mg/kg 0.025 mg/kg 80 120 20 70 130 20637 Cobalt 0.1 mg/kg 0.0046 mg/kg 80 120 20 70 130 20643 Copper 0.2 mg/kg 0.026 mg/kg 80 120 20 70 130 201605 Lead 0.1 mg/kg 0.014 mg/kg 80 120 20 70 130 201659 Manganese 0.1 mg/kg 0.079 mg/kg 80 120 20 70 130 201906 Molybdenum* 0.2 mg/kg 0.012 mg/kg 80 120 20 70 130 201956 Nickel 0.1 mg/kg 0.034 mg/kg 80 120 20 70 130 202281 Selenium* 0.5 mg/kg 0.056 mg/kg 74 110 20 70 130 202285 Silver 0.1 mg/kg 0.022 mg/kg 80 120 20 70 130 202477 Thallium 0.1 mg/kg 0.0032 mg/kg 76 110 20 70 130 202479 Tin* 1 mg/kg 0.4 mg/kg 80 120 20 70 130 202607 Vanadium* 0.5 mg/kg 0.021 mg/kg 80 120 20 70 130 202649 Zinc 1 mg/kg 0.31 mg/kg 70 110 20 70 130 20
*Molybdenum, Selenium, Tin, and Vanadium are not on the 6020 method list
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Table 8.2-4-2
Metals - ICPMS, 200.8

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)

88 Aluminum 50 ugIL 11 ug/L 85 115 20 70 130 20
128 Antimony 2 ugiL 0.066 ug/L 85 115 20 70 130 20
140 Arsenic 5 ug/L 0.35 ugIL 85 115 20 70 130 20
194 Barium I ugIL 0.16 ugIL 85 115 20 70 130 20
222 Beryllium I ugIL 0.21 ugJL 85 115 20 70 130 20
411 Cadmium I ug/L 0.05 ugJL 85 115 20 70 130 20
2952 Chromium 2 ugJL 0.18 ugIL 85 115 20 70 130 20
637 Cobalt I ugIL 0.025 ug/L 85 115 20 70 130 20
643 Copper 2 ugIL 0.6 ug/L 85 115 20 70 130 20
1539 Iron 20 ug/L 9 ugIL 0 0 0 0 0 0
1605 Lead 1 ug/L 0.15 ugIL 85 115 20 70 130 20
1659 Manganese I ug/L 0.23 ugIL 85 115 20 70 130 20
1906 Molybdenum 2 ug/L 0.046 ugIL 85 115 20 70 130 20
1956 Nickel 2 ugfL 0.13 ugIL 85 115 20 70 130 20.
2281 Selenium 5 ugfL 1.2 ugIL 85 115 20 70 130 20
2285 Silver 1 ug/L 0.054 ugIL 65 115 20 70 130 20
2477 Thallium I ug/L 0.018 ug/L 85 115 20 70 130 20
2479 Tin* 10 ug/L 1.1 ug/L 85 115 20 70 130 20
2607 Vanadium S ug/L 0.15 ug/L 85 115 20 70 130 20
2649 Zinc 10 ugIL 5 ugIL 85 115 20 70 130 20

*Tin is not on the 200.8 method list.

Table 8.2-4-2
Metals - Low-Level Mercury, 16312 & 245.7

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)

f%6318 W-ater A~ "MSInCompun& RI. Unis MJ>OiIV LCLLCIDIAUL P
1701 Mercury 0.5 ngIL 0.12 ng/L 77 125 18 71 125 2

W24'5.7 >,-. Natet WiS- g tfl
Copond , ~V.nlts.X~CL 'VP RfPQ..LCLVQ-IJD

1701 Mercury 5 ng/L 0.906 ng/L 76 I11 18 76 I11 18
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TABLE 8.2-43
MS Semnivolatiles - Method 8270C

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and RPD)(")

Witer - N &A I,(Ih..q~rp ind RL-RI Units ,MD AuiiTs vt~ULfPbATLIt~dA
1 Acenaphthene 1 0 ugIL 2.7 ug/L C 39 118 35 C 26 118 35
5 Acenaphthylene 1 0 ug/L 2.7 ugIL 48 101 21 48 96 21

122 Anthracene 1 0 ug/L 0.89 ug/L 56 105 1 8 52 101 1 8
202 Benzc(a)anthracene 1 0 ugIL 2.8 ug/L 56 109 1 6 52 110 1 6
205 Benzo(b)fluoranthene 1 0 ugfL 2.6 ug/L 52 108 20 48 107 20
208 Benzo(k)fluoranthene 1 0 ug/L 1.2 ugIL 53 112 20 53 109 20
210 Benzo(ghi)perylene 1 0 ug/L 3.3 ug/L 45 115 1 7 48 109 1 7
211 Benzo(a)pyrene 1 0 ugIL 3 ug/L 50 100 1 8 47 98 1 8
259 bis(2-chloro 1 0 ug/L 2.6 ug/L 39 109 26 40 101 40

ethoxy)methane
293 bis(2-Chloroethyi) ether 10 ug/L 2.1 ugIL 45 103 26 36 104 26
302 bis(2-Ethylhexyl) 10 ug/L 2.1 ug/L 56 127 23 44 133 23

phthalate
348 4-Bromophenyl phenyl 10 ug/L I ugIL 57 114 17 56 110 17

ether
403 Butyl benzyl phthaiate 10 ug/L 1.9 ugIL 53 113 18 46 115 18

2751 Carbazole 10 ug/L 1.1 ug/L 37 114 21 42 115 21
518 4-Chloroaniline 10 ug/L 2.8 ug/L 19 82 41 13 71 41578 4-Chloro-3- 10 ug/L 1.2 ug/L C 29 124 55 C 21 124 55

methylphenol
589 2-Chloronaphthalene 10 ug/L 2.5 ug/L 51 106 25 46 104 25600 2-Chlorophenol 10 ug/L 1.6 ugil- C 19 124 43 C 19 124 43
602 4-Chlorophenyl phenyl 10 ugIL 1.3 ugIL 57 114 19 55 110 19

ether
633 Chrysene 10 ug/L 0.88 ug/L 59 112 16 54 115 16
860 Dibenz(a,h)anthracene 10 ug/L 1.2 ugIL 50 112 18 49 110 18
863 Dibenzofuran 10 ug/L 2.8 ugIL 55 107 20 53 104 20
891 Di-n-butyl phthalate 10 ug/L 1.1 ugIL 59 105 17 53 '109 17
904 1,2-Dichlorobenzene 10 ug/L 0.86 ug/L 39 90 31 33 91 29
907 1,3-Dichlorobenzene 10 ug/L 1 ugJL 34 85 31 30 86 31910 l,4-Dichiorobenzene 10 ug/L 0.69 ug/L C 28 110 36 C 18 110 36
918 3,3'-Oichlorobenzidine 50 ug/L 1.1 uig/L 20 76 36 10 71 36
971 2,4-Dichlorophenol 10 ug/L I ug/L 48 101 26 43 103 26
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TABLE 8.2-4-3
MS Semtivolatiles - Method 8270C

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and RPD)(')

1082 Diehyl phthIAt 10 ugIL 3. ugL 4 12 20 3 172

1149 Dimethyl phthalate 1 0 ug/L 3.7 uglL 46 117 22 32 124 22

1187 2,4-Dimetrolphenol 50 ugIL 131 ug/L 21 143 328 30 133 328
11491 24Dirnitroptoluene 10 ug/L 0.8 ug/L C47 1317 322C 31 131 322

1193 2,6-Dinitrotol2n 10 ugIL 2.8 ug/L 62 114 16 58 109 16

1162 Di-n-octyl phthalate 10 ugIL 2 ugIL 49 127 22 46 124 22
1414 Fluoranthene 10 ugIL 0.94 ugIL 53 116 19 51 113 19
1417 Fluorene 10 ug/L 2.9 ug/L 57 107 18 54 105 19
1482 Hexachiorobenzene 10 ugIL 1.8 ug/L 57 128 22 36 132 22
1459 Hexachlorobutadiene 10 ugIL 1.2 ugIL 36 116 32 18 116 32
1492 Hexachloro- 50 ug/L 3.4 ug/L 10 81 59 10 45 59

cyclopentadiene
1497 Hexachloroethane 10 ug/L 2.3 ug/L 30 110 33 18 110 33
1535 Indeno(1,2,3-cd)pyrene 10 ug/L 1.2 ug/L 49 114 19 48 113 19
1566 Isophorone 10 ug/L 2.7 ug/L 48 103 25 42 102 25
1829 2-Methylnaphthalene 10 ugIL 0.92 ugIL 49 98 28 39 102 25
1851 2-Methylphenol 10 ugIL 1.1 ug/L 33 115 31 29 115 31
1857 4-Methylphenol 10 ug/L 1.7 ug/L 29 144 33 25 144 33
1932 Naphthalene 10 ugIL 0.72 ug/L 46 95 26 39 96 26
1960 2-Nitroaniline 50 ug/L 1.4 ug/L 55 119 17 44 116 17
1964 3-Nitroaniline 50 ugJL 2 ug/L 33 107 23 20 102 23
1968 4-Nitroaniline 50 ugIL 1.2 ugJL 32 106 26 25 95 26
1972 Nitrobenzene 1 0 ugJL 2.6 ugIL 45 130 50 1 0 211 50
1998 2-Nitrophenol 1 0 ug/L 0.99 ug/L 43 104 26 35 104 26
2001 4-Nitrophenol 50 ug/L 4.8 ug/L C 1 9 144 34 C 1 0 145 34
2028 N-Nitrosodiphenylamine 1 0 ug/L 0.91 ug/L 47 112 1 8 53 99 1 8
2024 N-Nitrosodi-n- 10 ug/L 1 ugIL C 30 115 36 C 18 115 36

propylamnine
2118 Pentachlorophenol 1 0 ugiL 0.55 ughL C 1 0 140 56 C 1 0 140 56
2154 Phenanthrene 1 0 ug/L 2.4 ugJL 58 110 1 8 55 109 1 8
2155 Phenol 1 0 ug/L 1.3 ugIL C 10, 131 43 C 1 0 131 43
301 2,2'-Oxybis(1 - 1 0 ugIL 1.3 ug/L

Chloropropane)
2252 Pyrene 1 0 ugIL 1.4 ug/L C 46 130 31 C 27 138 31



877 235

STL North Canton LQM
Table Section
Revision No.: 2.0
Date Revised: August 19, 2002
Page 138 of 350

TABLE 8.2-4-3
MS Semnivolatilles - Method 8270C

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and RIPD)()

_.,hdmpboind RL Un, &'MDU n It? L ' OL~ 6RPD -,T -LCL,lP 9
2515 I,2,4-Trichlaroberizene 10 ug/L 2.5 ug/L C 31 110 37 C 22 110 372555 2,4,5-Trichlorophenol 10 ugIL 1.1 ug/L 41 125 22 24 143 222559 2.4,6-Trichlorophenol 10 ug/L 1.3 ug/L 46 135 27 36 135 27

1425 2-Fluorobiphenyl X 30 110 X 30 110
1426 2-Fluorophenol X 13 110 X 13 110
2512 2,4,6-Tribromophenol X 21 122 X 21 122
2736 Nitrobenzene-dS X 32 112 X 32 112
2737 Phenot-d5 X 10 113 X 10 113
2738 Terphenyl-dI4 X 10 144 X 10 144
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TABLE 8.2-4-3
MS Sernivolatiles - Method 8270C

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and 1tPDP)~

LOS 'O~

: # t O~gomppri d.A RE <Vnts ML-0P ~JAis~~CL Ui R" b' FtC CL P
I Acenaphthene 330 ug/kg 35 uglkg C 44 168 44 C 13 133 44
5 Acenaphthylene 330 ug/kg 35 uglkg 48 107 36 35 III 36

122 Anthracene 330 ug/kg 37 ug/kg 49 114 38 35 115 38
202 Benzo(a)anthracene 330 ug/kg 35 uglkg 49 116 35 30 122 35
205 Benzo(b)fluoranthene 330 ugikg 35 uglkg 44 117 38 2 8 121 3 8
208 Benzo(kjfluoranthene 330 uglkg 4 1 ug/kg 43 116 36 2 8 121 36
210 Benzo(ghi)perylene 330 ug/kg 45 ug/kg 44 121 38 1 7 126 3 8
211 Benzo(a)pyrene 330 ug/kg 33 uglkg 46 109 36 26 '114 36
269 bis(2-Chloroethoxy)- 330 ug/kg 35 ug/kg 42 109 40 34 109 40

methane
293 bis(2-Chloroethyl) ether 330 uglkg 33 uglkg 45 100 52 29 104 52
302 bis(2-Ethylhexyl) 330 uglkg 65 ug/kg 44 125 38 21 130 38

phthalate
348 4-Bromophenyl phenyl 330 uag/kg 35 uglkg 45 120 38 33 124 38

ether
403 Butyl benzyl phthalate 330 uglkg 44 ug/kg 46 111 37 26 119 37

2751 Carbazole 330 uglkg 42 uglkg 48 133 37 38 126 37
518 4-Chloroaniline 330 ug/kg 33 uglkg 14 70 67 10 73 67
578 4-Chloro-3- 330 ug/kg 31 uglkg C 43 110 55 0 17 128 55

methyiphenol
589 2-Chloronaphthalene 330 uglkg 32 ug/kg 49 111 36 37 114 36
600 2-Chlorophenol 330 uglkg 28 uag/kg C 43 110 54 C 17 116 54
602 4-Chlorophenyl Phenyl 330 ug/kg 36 uglkg 47 120 36 33 128 36

ether
633 Chrysene 330 ug/kg 50 utagkg 53 115 36 28 126 38
860 Dibenz(a,h)anthracene 330 uglkg 38 uag/kg 49 119 37 26 123 37
863 Dibenzofuran 330 tag/kg 36 uglkg 48 113 36 36 119 36
891 Di-n-butyl phthalate 330 ug/kg 59 uag/kg 46 115 36 33 117 36
904 1 ,2-Dichlorobenzene 330 ug/kg 29 ug/kg 49 100 40, 32 104 40
907 1 ,3-Dichlarobenzene 330 utagkg 32 uag/kg 47 96 44 29 99 44
910 1,4-Dichlorobenzene 330 uglkg 36 uag/kg C 38 100 59 C 18 110 59
918 3,3'-Dichlorobenzidine 1600 ug/kg 140 uag/kg 15 80 79 10 76 79
971 2,4-Dichlorophenol 330 uglkg 45 uag/kg 46 111 42 31 120 42
1082 Diethyl phthalate 330 tag/kg 38 uag/kg 47 116 36 32 118 36
1145 2,4-Dimethylphenol 330 uglkg 57 ug/kg 34 108 56 18 118 56
1149 Dimethyl phthalate 330 uglkg 36 uag/kg 48 118 38 34 120 38
1167 4,6-Dinitro-2- 1600 uglkg 180 ug/kg 25 137 45 13 126 45
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TABLE 8.2-4-3
MS Semnivolatilles - Method 8270C

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and RPD)('"

methylphenol
1187 2,4-Dinitrophenol 1600 ug/kg 150 uglkg 1 0 143 50 1 0 141 501191 2,4-Dinitrotoluene 330 ug/kg 41 uglkg C 48 111 45 C 1 0 171 451193 2,6-Dinitrotoluene 330 ug/kg 30 uglkg 50 122 38 36 123 381162 Di-n-octyl phthalate 330 uglkg 50 ug/kg 40 121 39 21 130 391414 Fluoranthene 330 uglkg 38 uglkg 46 124 42 24 138 421417 Fluorene 330 ug/kg 29 uglkg 48 114 37 32 123 371482 Hexachlorobenzene 330 ug/kg 41 ug/kg 44 126 29 39 127 291489 Hexachlorobutadiene 330 uglkg 31 ug/kg 36 110 41 31 110 411492 Hexachloro- 1600 ug/kg 150 ug/kg 1 0 128 90 10 102 90

cyclopentadiene
1497 Hexachloroethane 330 ug/kg 40 uglkg 30 110 40 23 110 401535 Incieno(1,2,3-cd)pyrene 330 ug/kg 42 uglkg 47' 125 41 27 123 411566 Isophorone 330 uglkg 32 ug/kg 41 102 37 27 107 371829 2-Methylnaphthalene 330 ug/kg 33 uglkg 46 105 43 33 112 431851 2-Methylphenol 330 uglkg 37 ug/kg 41 102 39 33 113 391857 4-Methylphenol 330 ug/kg 27 uglkg 40 110 34 33 118 341932 Naphthalene 330 ug/kg 35 ug/kg 48 101 38 34 107 381960 2-Nitroaniline 1600 uglkg 33 uglkg 45 123 33 30 124 331964 3-Nitroaniline 1600 ug/kg 33 ug/kg 26 119 53 1 0 105 531968 4-Nitroaniline 1600 ug/kg 47 uglkg 34 122 69 10 105 691972 Nitrobenzene 330 ug/kg 32 uglkg 35 112 36 33 112 361998 2-Nitrophenol 330 ug/kg 44 uglkg 43 110 39 29 112 392001 4-Nitrophenol 1600 ug/kg 350 ug/kg C 22 128 64 C 10 148 642028 N-Nitrosodiphenyiamine 330 uglkg 37 uglkg 50 118 42 35 118 422024 N-Nitrosodi-n- 330 uglkg 31 uglkg C 38 110 50 C 12 128 50

propylamine
2118 Pentachlorophenol 330 uglkg 34 ug/kg C 10 123 87 C 10 144 872154 Phenanthrene 330 uglkg 43 ug/kg 50 117 39 32 126 392155 Phenol 330 ug/kg 35 ug/kg C 35 110 50 C 10 146 50301 2,2'-Oxybis(l1- 330 uglkg 93 uglkg

Chlo ro propa ne)
2252 Pyrene 330 ug/kg 57 uglkg C 42 122 66 C 1 0 218 662515 l, 2

14-Trichlorobenzene 330 ugikg 38 ug/kg C 45 110 54 C 1 6 121 542555 2,4,5-rrichlorophenol 330 uglkg 69 ug/kg 39 117 29 29 125 292559 2 ,4,6-Trichtorophenoj 330 uglkg 57 ug/kg 40 110 60 21 126 601425 2-Fluorobiphenyl X 43 110 X 43 1101426 2-Fluorophenol X I11 116 X 1 1 116
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TABLE 8.2-43
MS Senmivolatiles - Method 8270C

Reporting Limits (iRL), Method Detection Lim-its (MDL),
and Control Limits (LCS, MSIMSD, and RPDP)

I/ ltbrn C RPDAt4CLJVL PD
2512 2,4,6-Tribromophenol X 35 116 X 35 116
2736 Nitrabenzene-d5 X 42 110 X 42 110
2737 Phenoi-5 X 25 115 X 25 115
2738 Terphenyl-d14 X 37 137 X 37 137
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TABLE 8.2-4-
MS Semtivolatiles - Method 625

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)(1 )

1 Acenaphthene 10 ugIL 2.7 ugiLOC 48 113 6 45 112
5 Acenaphthylene 10 ug/L 2.7 ugIL C 47 Ill C 30 122

122 Anthracene 10 ug/L 0.89 ug/L C 53 107 C 18 133
202 Benzo(a)anthracene 10 ug/L 2.8 ugIL C 53 110 C 17 130
205 Benzo(b)fluaranthene 10 ug/L 2.6 ug/L C 43 110 C 29 108
208 Benzo(k)fluoranthene 10 ugIL 1.2 ugIL C 36 136 C 23 127
210 Blenzo(ghi)perylone 10 ug/L 3.3 ug/L C 17 120 C 10 128
211 Benzo(a)pyrene 10 ug/L 3 ug/L C 28 114 C 13 126
289 bis(2-Chloroethoxy)- 10 ug/L 2.6 ug/L C 50 106 C 29 130

methane
293 bis(2-Chloroethyl) 10 ug/L 2.1 ug/L C 44 95 C 29 103

ether
298 bis(2-Chloroisapropyl) 10 ug/L 1.3 ug/L C 21 122 C 19 150

ether
302 bis(2-Ethyihexyl) 10 ugIL 2.1 ug/L C 30 123 C 12 145

phthalate
348 4-Bromophenyl phenyl 10 ug/L I ug/L C 52 114 C 32 128

ether
403 Butyl benzyl phthalate 10 ug/L 1.9 ug/L
578 4-Chloro-3- 10 ug/L 1.2 ugIL C 30 117 C 21 120

methyiphenol
589 2-Chloronaphthalene 10 ug/L 2.5 ugIL C 43 111 C 27 125
600 2-Chlorophenol 10 ugIL 1.6 ug/L C 35 111 C 10 134
602 4-Chlorophenyl phenyl 10 ug/L 1.3 ugIL C 48 124 C 33 131

ether
633 Chrysene 10 ug/L 0.88 ug/L C 54 120 C 20 138
860 Dibenz(a,h)anthracene 10 ug/L 1.2 ug/L
891 Di-n-butyl phthalate 10 ug/L 1.1 ug/L C 44 115 C 24 126
904 1,2-Dichlorobenzene 10 ug/L 0.86 ug/L C 43 95 C 28 103
907 1,3-Dichlorobenzene 10 ug/L I ug/L C 41 92 C 31 97
910 1,4-Dichlorobenzene 10 ug/L 0.89 ug/L C 37 92 C 33 90
918 3,3'-Dichlorobenzidine 10 ug/L 1.1 ugIL C 19 137 C 10 139
971 2,4-Dichlorophenol 10 ug/L 1 ug/L C 33 93 C 34 100

1082 Diethyl phthalate 1 0 ug/L 3.2 ug/L C 16 129 C 27 110
1145 2,4-Dimethylphenol 10 ugIL 1.1 ug/L C 23 74 C 1 1 78
1149 Dimethyl phthalate 1 0 ug/L 3.7 ug/L C 10 115 C 10 101
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TABLE 8.2-4-4
MS Semivolatiles - Method 625

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and RPD)U')

2942 2-Methyl-4,6- 50 ugIL 7.5 ugIL
dinitrophenol

1187 2,4-Dinitrophenol 50 ug/L 13 uglL C 10 96 C 10 114
1191 2,4-Dinitrotoluene 10 ug/L 0.8 ugIL C 37 131 C 37 124
1193 2,6-Dinitrotoluene 10 ugIL 2.8 ughL C 40 121 C 23 130
1162 Di-n-octyl phthalate 1 0 ug/L 2 ughL C 25 123 C 31 110
1414 Fluoranthene 1 0 ugIL 0.94 ughL C 35 131 C 26 123
1417 Fluorene 1 0 ug/L 2.9 ugIL C 45 124 C 32 122
1482 Hexachlorobenzene 10 ug/L 1.8 ugIL C 53 110 C 34 129
1489 Hexachlorobutadiene 10 ugIL 1,2 ugIL C 45 96 C 31 109
1497 Hexachloroethane 10 ugIL 2.3 ugIL C 38 90 C 32 95
1535 Indeno(1,2,3-cd)pyrene 1 0 ug/L 1.2 ugIL C 28 112 C 1 3 127
1566 Isophorone 1 0 ugIL 2.7 ugIL C 44 105 C 1 9 133
1932 Naphthalene 10 ugIL 0.72 ugfL C 44 99 C 32 111
1972 Nitrabenzene 1 0 ug/L 2.6 ugIL C 44 102 C 34 114
1998 2-Nitrophenol 10 ug/L 0.99 ug/L C 10 99 C 19 107
2001 4-Nitrophenol 50 ug/L 4.8 ug/L C 10 128 C 10 144
2024 N-Nitrosodi-n- 10 ug/L I ug/L C 31 113 C 10 230

propylamnine
2118 Pentachlorophenol 10 ugIL 0.58 ug/L C 10 113 C 10 122
2154 Phenanthrene 10 ugIL 2.4 ug/L C 50 109 C 30 120
2155 Phenol 10 ug/L 1.3 ug/L C 12 116 C 10 107
2252 Pyrene 10 ug/L 1.4 ugIL C 39 159 C 15 185
2515 1,2,4-Trichlorobenzene 10 ug/L 2.5 ug/L C 39 136 C 40 133
2559 2,4,6-Trichlorophenol 10 ugIL 1.3 ug/L C 22 102 C 18 118
1425 2-F luorobiphenyl X 36 106 X 38 106
1426 2-Fluorophenol X 17 106 X 17 106
2512 2,4,6-Tribromophenal X 13 145 X 13 145
2736 Nitrobenzene-cI5 X 36 148 X 36 148
2737 Phenol-d5 X 15 126 X 15 126
2738 Terphenyl-d14 X 10 169 X 10 169



8 77 24 1

STh North Canton LQM
Table Section
Revision No.: 2.0
Date Revsed: August 19, 2002
Page 144 of 350

TABLE 8.2-4-5
MS Volatiles -Method 826013

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS MS/MSD, and RFD)")

w t~~~~r
IWator 25ILr MA0t% L1<' aM

K~omp~un 2 tRC~~t& IWDL~V1$S~CL&L~ UCVRPID 3Tl CL7 ~UL~E VD196 Benzene 1 ug/L 0.63 ug/L C 80 116 20 0 76 116 20318 Bromobenzene 1 ugIL 0.75 ug/L
321 Bromochloromethane 1 ug/L 0.59 ugIL
323 Bromodichloromethane 1 ug/L 0.52 ugIL
340 Bromoform 1 ugIL 0.24 ugIL
343 Bromomethane 2 ug/L 1.2 ug/L
393 n-Butylbenzene I ug/L 0.75 ug/L
395 sec-Butylbenzene 1 ugIL 0.76 ug/L
398 tert-Butylbenzene I ugIL 0.81 ug/L
463 Carbon tetrachioride I ug/L 0.55 ug/L521 Chlorobanzene I ug/L 0.72 ugIL C 76 117 20 C 76 117 20534 Chlorodibromomethane 1 ug/L 0.2 ugIL
550 Chloroethane 2 ug/L 0.82 ug/L569 Chloroform I ug/L 0.71 ug/L
574 Chloromethane 2 ugIL 0.73 ug/L
614 2-Chlorotoluene I1 ug/L 0.77 ugIL
617 4 -Chlorotoluene 1 ug/L 0.8 ug/L539 1,2-Dibromo-3- 2 ug/L 0.26 ug/L

chloropropane
870 1 ,2-Dibromoethane I ug/L 0.41 ug/L
688 Dibromomethane I ug/L 0.46 ug/L
904 1 ,2-Dichlorobenzene 1 ug/L 0.68 ugIL
907 1 ,3-Dichlorobenzene I ug/L 0.8 ug/L
910 l,4-Dichlorobenzene 1 ug/L 0.64 ug/L924 Dichlorodifluoroa 2 ug/L 0.55 ug/Ll

methane
933 l,1-Dichloroethane 1 ug/L 0.63 ug/L
936 1 ,2 -Dichloroethane 1 ug/L 0.57 ug/L
948 cis-1 .2-Dichloroethene 0.5 ug/L 0.21 ug/L
950 trans-i 2- 0.5 ug/L 0.27 ugIL

Dichioroethene
943 1,1-Dichloroethene I ug/L 0.67 ugIL C 63 130 20 C 62 130 20986 1,2-Dichloropropane I ug/L 0.65 ug/L
989 I 3 -Dichlorapropane 1 ug/L 0.4 ug/L
990 2 :2 -Dichloropropane 1 ug/L 0.27 ugIL
996 li-Dichlorapropene I ug/L 0.51 ug/L

1332 Ethylbenzene 1 ug/L 0.64 ug/L
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TABLE 8.2-45
MS Volatiles - Method 8260B

Reporting Limits (RlL), Method Detection Limits (MDL),
and Control Lim-its (LCS MSIMSD, and RPDY')

~A4I~tIJUJIU 7 RL'U VOL LTUOpp

1489 Hexachlorobutadiene I ug/L 0.75 ug/L
1578 Isapropylbenzene I ugIL 0.67 ugIL
1590 p-Isoprapyltoluene I ugIL 0.75 ugIL
1811 Methylene chloride 1 ugiL 0.19 ugIL
1932 Naphthalene I ugIL 0.79 ug/L
2247 n-Propylbenzene I ugIL 0.86 ug/L
2355 Styrene 1 ugfL 0.65 ug/L
2437 1,1,1,2- 1 ugIL 0.89 ug/L

Tetrachloroethane
2439 1,1,2,2- 1 ugIL 0.39 ugIL

Tetrachloroethane
2445 Tetrachloroethene I ug/L 0.74 ugIL
2489 Toluene I ug/L 0.75 ug/L C 74 119 20 C 70 119 20
2514 1,2,3-Trichlorobenzene 1 ugIL 0.81 ugIL
2515 1 ,2,4-Trichlorobenzene I ugIL 0.66 ug/L
2518 1, 1, 1-Trichloroethane 1 ug/L 0.71 ug/L
2522 1, 1,2-Trichlaroethane 1 ug/L 0.42 ugIL
2525 Trichloroethene I ug/L 0.62 ug/L C 75 122 20 C 62 130 20
1428 Trichlarofluoromethane 2 ugIL 1.8 ugIL
2563 1 ,2,3-Trichloropropane 1 ugIL 0.49 ugIL
2587 1 ,2,4-Trimethylbenzene 1 ug/L 0.69 ugIL
2592 1 ,3,5-Thmethylbenzene I ug/L 0.76 ug/L
2613 Vinyl chloride 2 ug/L 0.66 ugIL
2940 mn-Xylene & p-Xylene 1 ug/L 0.53 ug/L
2623 o-Xylene 0.5 ug/L 0.34 ugIL
337 4-Bromofluorobenzene X 74 118 X 74 116
2735 1,2-Dichloroethane-d4 X 61 128 X 61 128
2740 Toluene-d8 X 76 110 X 76 110
2863 Dibromofluoromethane X 73 122 X 73 122
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TABLE 8.2-4-5
MS Volatiles - Method 82608

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)f)

196 Benzene S ug/L 0.63 ugiL C 79 116 20 C 73 123 11
318 Bromobenzene 5 ugIL 0.63 ug/L
321 Bromochloromethane 5 ugIL 0.63 ugIL
323 Bromodichloromethane 5 ugIL 0.63 ug/L 90 114 18 90 114 18
340 Bromoform 5 ugIL 0.5 ug/L 71 118 34 71 118 34
343 Bromomethane 10 ug/L 1.2 ug/L 47 160 22 47 160 22
393 n-Butylbenzene 5 ugfL 0.75 ug/L
395 sec-Butylbenzene 5 ug/L 0.76 ug/L
398 tert-Butylbenzene 5 ughL 0.81 ugiL
463 Carbon tetrachloride 5 ug/L 0.62 ug/L 72 133 20 61 143 14
521 Chlorobenzene 5 ug/L 0.72 ug/L C 81 115 20 C 70 122 14
534 Chlorodibromomethane 5 ug/L 0.57 ugJL
550 Chloroethane 10 ug/L 0.92 ug/L 80 118 17 80 118 17
569 Chloroform 5 ugJL 0.71 'ug/L 81 122 20 65 131 20
574 Chloromethane 10 ug/L 0.73 ug/L 61 129 20 61 129 20
614 2-Chlorotoluene 5 ug/L 0.77 ug/L
617 4-Chlorotoluene 5 ug/L 0.8 ug/L
539 1,2-Dibromo-3- 10 ug/L 3. ug/L

chloropropane
870 1 ,2-Dibromoethane 5 ug/L 0.63 ugIL
888 Dibromomethane, 5 ug/L 0.84 ugIL
904 1,2-Dichlorobenzene S ugIL 0.68 ugIL
907 1,3-Dichlorobenzene 5 ugIL 0.8 ug/L
910 1,4-Oichlorabenzene 5 ugIL 0.64 ug/L
924 Dichlorodifluoro- 10 ug/L 0.88 ug/L

methane
933 1,1-Dichloroethane 5 ug/L 0.63 ug/L 87 120 22 87 120 22
936 1,2-Dichloroethane 5 ug/L 0.57 ugIL 73 127 20 67 132 18
948 cls-1,2-Dichlaroethene 2.5 ugIL 0.27 ugIL 50 150 50 50 150 50
950 trans-1,2- 2.5 ugfL 0.8 ugIL 70 130 50 70 130 50

Dichloroethene
943 1,1-Dichloroethene 5 ug/L 0.67 ug/L C 65 119 20 C 57 138 15
986 1,2-Dichlaropropane 5 ugIL 0.65 ugJL 91 113 18 91 113 18
989 1 .3-Dichloropropane 5 ug/L 0.69 ug/L
990 2,2-Dichloropropane 5 ug/L 1.1 ugIL
996 1.1-Dichloropropene 5 ugIL 0.64 ugIL

1332 Ethylbenzene 5 ug/L 0.84 ug/L 90 116 18 90 116 18
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TABLE 8.2-4-5
MS Volatiles - Method 8260B

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)~"

1489 Hexachlorobutadiene 5 ug/L 0.75 ugIL
1578 lsopropylbenzene S ugJL 0.67 ugIL
1590 p-Isopropyltoluene 5 ugIL 0.75 uglL
1811 Methylene chloride 5 ugIL 1.4 ugJL 61 134 27 81 134 27
1932 Naphthalene 5 ug/L 0.98 ug/L
2247 n-Propylbenzene 5 ugJL 0.86 ugIL
2355 Styrene 5 ugIL 0.65 ugIL 81 113 lB 81 113 18
2437 1,1,1,2- 5 ugIL 0.89 ug/L

Tetrachloroethane
2439 1,1,2,2- 5 ug/L 0.7 ugIL 80 127 24 80 127 24

Tetrachloroethane
2445 Tetrachlorcethene 5 ug/L 0.74 ugIL 78 131 20 70 130 14
2489 Toluene 5 ug/L 0.75 ugII C 76 119 20 C 67 129 14
2514 1 ,2,3-Trichlorobenzene 5 ugiL 0.81 ugJL
2515 1,2,4-Trichlorobenzene 5 ug/L 0.87 ugIL
2518 1, 1, 1-Trichloroethane 5 ugIL 0.71 ug/L 91 113 1 7 91 113 1 7
2522 1, 1,2-Trichloroethane 5 ugIL 0.54 ugIL 8 1 117 20 81 117 20
2525 Trichloroethene 5 ugIL 0.74 ugIL C 80 122 20 C 58 141 1 7
1428 Trichlorofluaromethane 1 0 ug/L 1.8 ug/L
2563 1 ,2,3-Trichloropropane 5 ugIL 0.68 ug/L
2587 1 ,2,4-Trimethylbenzene 5 ug/L 0.69 ugIL
2592 1 ,3,5-Trimethylbenzene 5 ug/L 0.76 ug/L
2613 Vinyl chloride 10 ugIL 0.66 ugIL 53 134 20 51 133 1 8
2940 m-Xylene & p-Xylene 5 ugIL 1.4 ugIL
2623 o-Xylene 2.5 ug/L 0.56 ug/L
337 4-Bromofluorobenzene X 80 114 X 80 114
2735 1 ,2-Dichloroeth-ane-d4 X 77 120 X 77 120
2740 Taluene-d8 X 78 111 X 78 111
2863 Dibromofluoromethane X 78 110 X 78 110
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TABLE 8.2-4-5
MS Volatiles - Method 8260B

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)f)

.)Encojreoh K" r
<',t"poih P<hdUnits MDV'fl _T_____PA11

Benzee 250ug/kg 2 uglkg C 75 129 20 C 55 138 20318 Bromobenzene 250 uglkg 26 uglkg
321 Bromochloromethane 250 ug/kg 29 uglkg
323 Bromodichloramethane 250 ug/kg 27 uglkg 35 155 21 35 155 21340 Bromoform 250 uglkg 49 uglkg 45 169 22 45 169 22343 Bromomethane 500 uglkg 34 ug/kg 10 242 11 10 242 11393 n-Butylbenzene 250 ug/kg 27 uglkg
395 sec-Butylbenzene 250 uglkg 35 ug/kg
398 tert-Butylbenzene 250 uglkg 26 ug/kg
463 Carbon tetrachloride 250 ug/kg 22 uglkg 66 141 55 39 149 55521 Chlorobenzene 250 uglkg 25 ug/kg C 75 127 22 0 49 139 22534 Chlorodibromomethane 250 ug/kg 24 uglkg
550 Chloroethane 500 ug/kg 39 ug/kg 82 114 11 82 114 11569 Chloroform 250 uglkg 19 uglkg 77 126 17 52 140 17574 Chloromethane 500 ug/kg 36 ugikg 10 273 18 10 273 18614 2-Chlorotoluene 250 ug/kg 26 uglkg
617 4-Chlorotoluene 250 ug/kg 29 ugikg
539 1,2-Dibramo-3- 500 ug/kg 29 uglkg

chloropropane
870 1,2-Dibromoethane 250 ug/kg 28 uglkg
888 Dibromomethane 250 ug/kg 33 ug/kg
904 1 ,2-Dichlorobenzene 250 ug/kg 28 ug/kg
907 1 ,3-Dichlorobenzene 250 ug/kg 28 ug/kg
910 1 ,4-Dichlorobenzene 250 uglkg 27 ug/kg
924 Dichlorodifluoro- 500 ug/kg 34 uglkg

methane
933 1,1-Dichloroethane 250 ug/kg 26 ug/kg 59 155 12 33 137 14936 1,2-Dichloroethane 250 uglkg 25 uglkg 76 127 41 44 145 41948 cis-1,2-Dichloroethene 125 uag/kg 26 ug/kg 50 150 50 50 150 50950 trans-1,2- 125 ug/kg 17 uag/kg 54 156 10 54 156 10

Dichloroethene
943 1,1-Dichloroethene 250 uag/kg 52 tag/kg C 55 142 27 C 43 147 27986 l, 2-Dichloropropane 250 tag/kg 31 ug/kg 10 210 13 10 210 13989 1 ,3-Dichloroprapane 250 tag/kg 25 ug/kg
990 2 ,2-Dichloropropane 250 tag/kg 21 uglkg
996 1.1-Dichloropropene 250 ug/kg 24 tag/kg

1332 Ethylbenzene 250 ug/kg 41 tag/kg 37 162 14 37 162 14
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TABLE 8.2-4-5
MS Volatiles - Method 8260B

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD9O)

'<K -Lun~ sML pl LC ULA Tuuu rxu
149 Hexachiorobutadiene 250 uglkg 46 uglkg

1578 Isopropylbernzene 250 uglkg 55 uglkg
1590 p-lsopropyltoluene 250 ug/kg 26 uglkg
1811 Methylene chloride 250 uglkg 64 uglkg 10 221 22 10 221 22
1932 Naphthalene 250 uglkg 28 ug/kg
2247 n-Propylbenzene 250 uglkg 39 ug/kg
2355 Styrene 250 uglkg 47 ug/kg 79 100 10 79 110 10
2437 1,1,1,2- 250 ug/kg 30 ug/kg

Tetrachioroethane
2439 1,1,2,2- 250 uglkg 29 uglkg 46 '157 24 46 157 24

Tetrachlaroethane
2445 Tetrachloroethene 250 ug/kg 20 uglkg 68 136 22 39 154 22
2489 Toluene 250 uglkg 23 ug/kg C 71 130 24 C 46 147 24
2514 1 ,2,3-Trichlorabenzene 250 uglkg 34 uglkg
2515 1 ,2,4-Trichlarobenzene 250 ug/kg 39 uglkg
2518 1, 1,1I-Trichloroethane 250 uglkg 23 ug/kg 52 162 1 2 52 162 1 2
2522 1, 1,2-Trichloroethane 250 uglkg 27 ug/kg 52 150 1 9 52 150 1 9
2525 Trichloroethene 250 uglkg 27 ug/kg C 70 131 23 C 46 143 23
1428 Trichlorofluaromethane 500 ug/kg 38 uglkg
2563 1 ,2,3-Trichloropropane 250 uglkg 30 uglkg
2587 1 ,2,4-Trimethylbenzene 250 uglkg 1 3 uglkg
2592 1 ,3,5-Trimethylbenzene 250 ug/kg 26 uglkg
2613 Vinyl chloride 500 uglkg 66 ug/kg 41 138 43 29 150 43
2940 m-Xylene & p-Xylene 250 uglkg 42 ug/kg
2623 o-Xylene 125 ug/kg 29 uglkg
337 4-Bramafluorabenzene X 47 158 X 47 158
2735 1 ,2-Dichloroethane-d4 X 61 130 X 61 1-30
2740 Toluene-d8 X 60 143 X 60 143
2863 Dibromofluoromethane X 59 138 X 59 138
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TABLE 8.2-4-5
MS Volatiles - Method 8260B

Reporting Limits (RI), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and RPD)9)

Inw~~~~~ounI~~~~ - MI

323 Bramodlchloromethane 5 tsug/kg 0.79ugk 35 15 2 35155 21-340 Beomoene 5 uglkg 0.51 ug/kg 4 5 169 220 w 45i 169 22343 Bromomethane 10 uglkg 0.13 ug/kg 10 22 1 10 42 1393 nButyoclbroenzne S ug/kg 1.31 uglkg

395 ne-Butylbenzene 5 ug/kg 1.3 uglkg
398 sert-Butylbenzene S uglkg 1.1 uglkg
463 Carbon tetrachloride S ug/kg 0.1 uglkg 66 141 55 39 149 55521 Chlorobenzene 5 uglkg 0.87 uag/kg C 75 127 22 C 49 139 22534 Chlorodibromomethane 5 uglkg 0.24 ug/kg
550 Chloroethane 10 ug/kg 0.19 uglkg 82 114 11 82 114 11569 Chloroform 5 uglkg 0.062 uglkg 77 126 17 52 140 17574 Chloromethane 10 uglkg 0.66 uglkg 10 273 18 10 273 18614 2-Chlorotoluene 5 ug/kg 1.2 ug/kg
617 4-Chlorotoluene 5 uglkg 1.2 ug/kg
539 1,2-Dibromo-3- 10 uglkg 0.38 ug/kg

chloropropane
870 1,2-Dibromoethane 5 ug/kg 1.8 uag/kg
888 Dibromomethane 5 ug/kg 0.065 ug/kg
904 1 ,2-Dichlorobenzene 5 ug/kg 0.99 ug/kg
907 1 ,3-Oichlorobenzene 5 ug/kg 1 ug/kg
910 l,4-Dichlorobenzene 5 ug/kg 1.1 ug/kg
924 Dichlorodifluoro- 10 ug/kg 0.15 ug/kg

methane
933 1,1-Dichloroethane 5 uglkg 0.1 uglkg 59 155 12 33 137 14936 1,2-Dichloroethane 5 uag/kg 0.088 uglkg 76 127 41 44 145 41948 cis-1,2-Dichloroethene 2.5 ug/kg 0.24 uglkg 50 150 50 50 150 50950 trans-i,2- 2.5 ug/kg 0.21 uglkg 54 156 10 54 156 10

Dichloroethene
943 l,1-Dichloroethene S uag/kg 0.2 ug/kg C 55 142 27 C 43 147 27986 l.2-Dichloropropane 5 ug/kg 0.13 ug/kg 10 210 13 10 210 13989 1 .3-Dichiaropropane 5 uag/kg 0.097 ug/kg
990 2.2-Dichloroprapane 5 uag/kg 0.5 uglkg
996 1,1 -Dichloropropene 5 uag/kg 0.1 uag/kg

1332 Ethylbenzene 5 uag/kg 0.99 tag/kg 37 162 14 37 162 14
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TABLE 8.2-45
MS Volatiles - Method 8260B

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)("

7 ~~ LOW Ueve[IEn core LCS11Mf « INt'A. jt~

1489 Hexachlorobutadiene 5 U9gkg 1.3 uglkg
1578 Isopropylbenzene 5 uglkg 0.99 uglkg
1590 p-lsopropyltoluene 5 uglkg 1.3 uglkg
1811 Methylene chloride 5 uglkg 0.3 ug/kg 10 221 22 10 221 22
1932 Naphthalene S uglkg 0.86 ug/kg
2247 n-Propylbenzene 5 uglkg 1.4 uglkg
2355 Styrene 5 ugikg 1 uglkg 79 100 10 79 110 10
2437 1,1.1,2- 5 ug/kg 0.23 uglkg

Tetrachloroethane
2439 1,1,2,2- 5 uglkg 0.61 uglkg 46 157 24 46 157 24

Tetrachioroethane
2445 Tetrachlaroethene 5 ug/kg 0.7 uglkg 65 136 22 39 154 22
2489 Toluene 5 uglkg 0.67 uglkg C 71 130 24 C 46 147 24
2514 1,2,3-Trichlorobenzene 5 uglkg 0.79 ug/kg
2515 1,2,4-Trichlorobenzene 5 uglkg 0.69 ug/kg
2518 1,l1, 1-Trichloroethane S uglkg 0.062 uglkg 52 162 1 2 52 162 1 2
2522 1,1,2-Thohloroethane 5 uglkg 1.2 ug/kg 52 150 1 9 52 150 1 9
2525 Trichloroethene 5 ugtkg 0.1 uglkg C 70 131 23 C 46 143 23
1428 Trichlorofluoromethane 1 0uglkg 0.1 uglkg
2563 1 .2,3-Trichloropropane 5 uglkg 0.89 ug/kg
2587 1 ,2,4-Trimethylbenzene 5 ugikg 1.2 uglkg
2592 1 ,3,5-Trimethylbenzene 5 uglkg 1.2 ug/kg
2613 Vinyl chloride 10 uglkg 0.5 uglkg 41 138 43 29 150 43
2940 m-Xylene & p-Xylene 5 ug/kg 2 uglkg
2623 o-Xylene 2.5 ug/kg 0.98 uglkg
337 4-Bromofluorobenzene X 47 158 X 47 158
2735 1 ,2-Dichloroethane-d4 X 61 130 X 61 130
2740 Toluene-d8 X 60 143 X 60 143
2863 Dibromofluoromethane X 59 138 X 59 138
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TABLE 8.2-4-5
MS Volatiles - Method 8260B

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPDY)"

196 Benzene5 ug/kg 0.63 ug/kg C 75 129 20C 55 138 20318 Bromobenzene 5 uglkg 0.75 ug/kg
321 Bromochloromethane 5 uglkg 0.63 ug/kg
323 Bromodichloromethane 5 ug/kg 0.65 uglkg 35 155 21 35 155 21340 Bromofrm, 5 uglkg 0.5 uglkg 45 169 22 45 169 22343 Bromomethane 10 ug/kg 1.2 ug/kg 10 242 11 10 242 11393 n-Butylbenzene 5 ugikg 0.75 uglkg
395 sec-Butylbenzene 5 ug/kg 0.76 ug/kg
398 tert-Butylbenzene 5 uglkg 0.81 uglkg
463 Carbon tetrachloride 5 ug/kg 0.62 uglkg 66 141 55 39 149 55521 Chlorobenzene 5 uglkg 0.72 uglkg C 75 127 22 C 49 139 22534 Chlorodibromomethane S ug/kg 0.57 uglkg550 Chloroethane 10 ug/kg 0.92 uglkg 82 114 11 82 114 11569 Chloroform S ug/kg 0.71 ug/kg 77 126 17 52 140 17574 Chloromethane 10 uglkg 0.73 uglkg 10 273 18 10 273 18614 2-Chlorotoluene 5 uglkg 0.77 uglkg
617 4-Chlorotoluene 5 ug/kg 0.8 uglkg
539 1,2-Dibromo-3- 10 uglkg 3.1 ug/kg

chloropropane
870 1 ,2-Dibromoethane 5 ug/kg 0.63 ugtkg
888 Dibromomethane 5 ug/kg 0.84 uglkg
904 1 .2-Dichiorobenzene 5 uglkg 0.68 uglkg
907 1 .3-Dichlarobenzene 5 ug/kg 0.8 uglkg
910 l.4-Dichlorobenzene 5 ug/kg 0.64 uglkg
924 Dichlorodifluoro- 10 ug/kg 0.88 uglkg

methane
933 1,1-Dichloroethane 5 uglkg 0.83 uglkg 59 155 12 33 137 14936 1,2-Dichloroethane 5 ug/kg 0.57 uglkg 76 127 41 44 145 41948 cis-1,2-Dichloroethene 2.5 uglkg 0.27 uglkg 50 150 50 50 150 50950 trans-1,2- 2.5 ug/kg 0.8 ug/kg 54 156 10 54 156 10Dichloroethene
943 l,1-Dichloroethene 5 uglkg 0.67 uglkg C 55 142 27 C 43 147 27986 l1 2-Dichloroprapane 5 uglkg 0.65 ug/kg 10 210 13 10 210 13989 l.3-Dichloropropane 5 uglkg 0.69 uglkg
990 2, 2-Dichloropropane 5' ug/kg 1.1 uglkg
996 Ii-Dichtoropropene 5 ug/kg 0.64 uglkg
1332 Ethylbenzene 5 uglkg 0.84 ug/kg 37 162 14 37 162 14
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TABLE 8.24-5
MS Volatiles - Method 82608

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPDY)~1

1489 Hexachilorobutadiene 5 ug/kg 0.75 uglkg
1578 lsoprapylbenzene 5 uglkg 0.67 uglkg
1590 p-Isopropyltoluene 5 uglkg 0.75 ug/kg
1811 Methylene chloride 5 uglkg 1.4 uglkg 10 221 22 10 221 22
1932 Naphthalene 5 ugA~g 0.98 tug/kg
2247 n-Propyibenzene 5 uglkg 0.86 uglkg
2355 Styrene 5 ug/kg 0,65 ug/kg 79 100 10 79 110 10
2437 1,1,1,2- 5 ug/kg 0.89 uglkg

Tetrachloroethane
2439 1,1,2,2- 5 ug/kg 0.7 uglkg 46 157 24 46 157 24

Tetrachioroethane
2445 Tetrachloroethene 5 uglkg 0.74 ug/kg 68 136 22 39 154 22
2489 Toluene 5 uag/kg 0.75 uag/kg C 71 130 24 C 46 147 24
2514 1,2,3-Trichlorobenzene 5 ug/kg 0.81 ug/kg
2515 1 ,2,4-Trichlorobenzene 5 uglkg 0.87 uag/kg
2518 1, 1,1I-Trichloroethane 5 ug/kg 0.71 ug/kg 52 162 1 2 52 182 1 2
2522 11,1,2-Trichloroethane 5 uag/kg 0.54 uag/kg 52 150 1 9 52 '150 1 9
2525 Trichloroethene 5 tag/kg 0.7 tag/kg C 70 131 23 C 46 143 23
1426 Trichlorofluoromethane 1 0 ug/kg 1.8 uag/kg
2563 1 ,2,3-Trichloropropane 5 uag/kg 0.68 ug/kg
2587 1 ,2,4-Trimethylbenzene 5 tag/kg 0.69 tag/kg
2592 1 .3,5-Trimethylbenzene 5 uag/kg 0.76 utagkg
2613 Vinyl chloride 10 ug/kg 0.66 uag/kg 41 138 43 29 150 43
2940 m-Xylene & p-Xylene 5 uag/kg 1.4 uglkg
2623 o-Xylene 2.5 tag/kg 0.56 uag/kg
337 4-Bramofluorobenzene X 47 158 X 47 158
2735 1 ,2-Dichlaroethane-d4 X 61 130 X 61 130
2740 Toluene-dB X 60 143 X 60 '143
2863 Dibromofluoromethane X 59 135 X 59 138
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TABLE 8.2-4-6
MS Volatiles - Method 624

Reporting Limits (IlL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD), and RPD)f)

t-i$_ Comipound&*' R'~lsjD~~~s LCL" UCL 4 9LA9 ReD
196 Benzene 5 ug/L 0.83 ug/L C 79 125 C 83 123323 Bromodichloro- 5 ug/L 0.63 ugIL C 65 144 C 57 153

methane
340 Bromoform 5 ug/L 0.5 ugIL C 46 151 C 47 165343 Bromomethane 10 ug/L 1.2 ugJL C 47 160 C 76 150463 Carbon tetrachloride 5 ug/L 0.62 ug/L C 63 141 C 73 135521 Chlorobenzene 5 ug/L 0.72 ug/L C 81 121 C 85 120535 Dibromochlaro- 5 ug/L 0.57 ug/L C 58 140 C 60 146

methane
550 Chtoroethane 10 ug/L 0.92 ug/L C 38 170 C 71 154568 2-Chloroethyl vinyl -- ug/L 1.4 ug/L C 27 166 C 10 153

ether
569 Chloroform 5 ug/L 0.71 ug/L C 70 141 C 10 204574 Chloromethane 10 ug/L 0.73 ug/L C 36 155 C 44 151904 1,2-Dichlorobenzene 5 ug/L 0.68 ug/L C 18 190 C 18 190907 1,3-Dichlarobenzene 5 ugIL 0.8 ug/L C 59 156 C 59 156910 1,4-Dichlarobenzene 5 ug/L 0.64 ugIL C 18 190 C 18 190933 1,1-Dichloraethane 5 ug/L 0.63 ug/L C 64 145 C 53 148936 1,2-Dichloroethane 5 ug/L 0.57 ug/L C 66 150 C 52 167950 trans-I1,2- 2.5 ugJL *0.8 ug/L C 58 140 C 55 139

Dichloroethene
943 1,1-Dichloroethene 5 ug/L 0.67 ug/L C 70 143 C 55 142986 l, 2-Dichioropropane 5 ugiL 0.65 ug/L C 71 142 C 64 146998 cis-1,3- 5 ugIL 0.61 ug/L C 59 140 C 52 135

Dichioropropene
1000 trans-1,3- 5 ug/L 0.59 ugIL C 53 148 C 50 144

Dichlaropropene
1332 Ethylbenzene 5 ug/L 0.84 ug/L C 70 140 C 72 1401811 Methylene chloride io ug/L 1.4 ug/L C 72 144 C 82 1522439 1,1,2,2- 5 ug/L 0.7 ug/L C 52 153 C 53 149

Tetrachloroethane
2445 Tetrachloroethene 5 ug/L 0.74 ugIL C 67 136 C 67 1412489 Toluene 5 ugIL 0175 ug/L C 79 122 C 82 1222518 l,l1,lI-Trichloroethane 5 ug/L 0.71 ug/L C 67 137 C 33 1712522 l, 1,2-Trichloroethane 5 ug/L 0.54 ug/L C 70 140 C 73 1382525 Trichloroethene 5 ug/L 0.74 ug/L C 76 121 C 77 124
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TABLE 8.24-6
MS Volatiles - Method 624

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPDP)

............

1428 Trichlorofluoro- 1 0 ugIL 1.8 ug/L C 1 7 181 o P 7 1i
methane

2613 Vinyl chloride 1 0 ugIL 0.66 ugIL C 47 156 C 48 161
2730 Bromofluorobenzene X 86 115 X 86 115
2735 1,2-Dichloro- X 76 114 X 76 114

ethane-d4
2740 Toluene-d8 X 88 110 X 88 110
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TABLE 8.2-47
GC Semivolatiles -Method 8081A

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)n')

'Wdte'r- M O S! $j
OmpouRL__ _ __ nc CULR&

60 Aldrin 0.05 ugIL 0.0064 ugIL C 62 120 33 C 1 9 131 33
226 alpha-BHC 0.05 ugIL 0.0059 ugIL 48 130 54 30 139 54
228 beta-BHC 0.05 ug/L 0.0062 ugIL 47 127 38 1 9 152 38
230 delta-BHC 0.05 ug/L 0.006 ugIL 34 147 44 26 150 44
232 gamma-BHC 0.05 ug/L 0.0062 ugJL C 49 137 22 C 30 148 22

(Lindane)
497 aipha-Chlordane 0.05 ug/L 0.0067 ugIL 52 140 41 33 142 41
499 gamma-Ohlordane 0.05 ug/L 0.0065 ug/L 47 143 28 35 143 25
770 4,4'-DDD 0.05 ug/L 0.0064 ugIL 44 158 39 42 158 39
777 4,4'-DDE 0.05 ug/L 0.0074 ugIL 32 157 39 35 134 39
780 4,4'-DDT 0.05 ug/L 0.0072 ugIL C 60 140 50 C 24 145 50
1052 Dieldrin 0.05 ug/L 0.0069 ug/L C 68 130 37 C 35 141 37
1236 Endosulfan I 0.05 ug/L 0.0069 ug/L 27 120 36 25 120 36
1239 Endosulfarn 1I 0.05 ug/L 0.0066 ug/L 33 127 52 35 127 52
1241 Endosulfan sulfate 0.05 ug/L 0.007 ug/L 44 144 40 45 142 40
1270 Endrin 0.05 ug/L 0.0087 ugJL C 46 137 40 C 28 148 40
1277 Endrin aldehyde 0.05 ug/L 0.0064 ug/L 42 142 54 16 158 54
1279 Endrin ketone 0.05 ugiL 0.0066 ugIL 44 149 44 35 156 44
1470 Heptachlor 0.05 ugIL 0.0071 ugIL C 57 124 32 C 25 135 32
1479 Heptachlor 0.05 ug/L 0.0068 ugJL 53 135 31 38 138 31

epoxide
1741 Methoxychlor 0.1 ug/L 0.0084 ug/L 12 154 29 1 3 154 29
2499 Toxaphene 2 ug/L 0.23 ug/L
2732 Decachloro- X 10 147 X 10 147

biphenyl
2739 Tetrachloro-m- X 39 130 X 39 130

xylene
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TABLE 8.24-7
GC Sermivolatiles - 8081A

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)(1 )

'"A UlrFA RNK 7jit~'tS t
P4E hI~uWUnt~ UnitsJ JXIUL>P 7 t6CO PD, ~~~ RL,~>$tMD

60 Aldrin 1.7 uglkg 0.55 uglkg C 39 122 40 &' 33 122 40
226 alpha-BHC 1.7 uglkg 0.46 uglkg 33 130 40 30 130 40
228 beta-BH-C 1.7 uglkg 0.46 uglkg 51 110 43 18 116 43
230 delta-BHC 1.7 uglkg 0.48 uglkg 19 142 34 16 142 34
232 gamma-BHC 1.7 ug/kg 0.57 uglkg C 47 130 36 C 33 130 36

(Lindane)
497 alpha-Chiordane 1.7 ugtkg 0.59 ug/kg 39 145 65 26 145 65
499 gamma-Chlordane 1.7 uglkg 0.57 ug/kg 33 154 36 31 154 36
770 4,4-DDD 1.7 uglkg 0.79 uglkg 39 157 35 19 157 35
777 4,4'-DDE 1.7 uglkg 0.57 uglkg 26 157 39 49 157 39
780 4,4'-DDT 1.7 uglkg 1.3 ug/kg C 35 144 42 C 23 144 42
1052 Dieldrini 1.7 ug/kg 1.5 uglkg C 45 128 33 C 33 133 33
1236 Endlosulfanl1 1.7 ug/kg 0.67 uglkg 24 113 41 17 113 41
1239 Endosulfan II 1.7 uglkg 0.38 uglkg 35 124 27 21 129 27
1241 Endosulfan sulfate 1.7 uglkg 0.28 uglkg 36 139 34 22 139 34
1270 Endrin 1.7 ug/kg 0.61 uglkg C 47 133 38 C 33 138 38
1277 Endrin aldehyde 1.7 uglkg 1.5 uglkg 27 130 29 1 8 153 29
1279 Endrin ketone 1.7 ug/kg 0.26 ug/kg 49 137 32 34 137 32
1470 Heptachlor 1.7 uag/kg 0.81 uglkg C 39 126 44 C 32 128 44
1479 Heptachlor 1.7 ug/kg 0.66 ug/kg 46 125 43 33 148 43

epaxide
1741 Methoxychlor 3.3 uglkg 0.82 uglkg 24 161 41 25 164 41
2499 Toxaphene 67 uglkg 6.9 uglkg
2732 Decachloro- X 18 145 X 18 145

biphenyl
2739 Tetrachloro-m- X 31 131 X 31 131

xylene
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TABLE 8.2-4-8
GC Sernivolatiles -Method 8082

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RIPDf')

2082 Aroclor 1016 1 ugIL 0.018 ugIL C 61 118 20 C 56 119 20
2085 Aroclor 1221 1 ug/L 0.094 ugIL
2088 Aroclor 1232 1 ug/L 0.16 ug/L
2091 Aroclor 1242 1 ug/L 0.3 ug/L
2094 Aroclor 1248 1 ug/L 0.22 ug/L
2097 Aroclor 1254 1 ug/L 0.096 ugJL
2100 Aroclor 1280 1 ug/L 0.065 ug/L C 61 124 27 C 31 138 27
2732 Decachlorobi- X 24 128 X 24 128

phenyl
2739 Tetrachloro-m- X 45 120 X 45 120

xyl9en
A'. ~ Soi 4 -IYLCS UMV

t~~~omp'I un U-n _U onits -t Lg-I. R4iPP IL 4UCVR"D:
2082 Aroclor 1016 33 ugikg 5.3 uglkg C 49 122 39 C 26 144 39
2085 Aroclor 1221 33 ug/kg 1 9 ug/kg
2088 Aroclor 1232 33 ug/kg 1 1 uglkg
2091 Aroclor 1242 33 ug/kg 1 8 uglkg
2094 Aroclor 1248 33 ugikg 4.6 ug/kg
2097 Aroclor 1254 33 uglkg 20 uglkg
2100 Aroclar 1260 33 ug/kg 7.4 ug/kg C 51 127 33 C 37 138 33
2732 Decachloro- X 23 141 X 23 141

biphenyl
2739 Tetrachloro-m- X 31 127 X 31 127

xylene
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TABLE 8,2-4-9
GC Semfivolatiles - Method 608

Reporting Limits (RL), Method Detection Limits (MDL),

and Control Limits (LCS, MS/MSD, and BPDP)0

'Watei W, M& t- &JC > ,
# y~ Compoud ~ j~njfr, DL< nIt T&LO L~RPD KT LOL CLWRP

60 Aldrin 0.05 ugIL 0.0064 ug C 60 117 29 C 54 120 40
226 alpha-BHC 0.05 ugIL 0.0059 ugIL 54 130 38 C 37 134 24
228 beta-RHO 0.05 ugIL 0.0062 ug/L 29 147 60 C 17 147 32
230 delta-SHC 0.05 ugIL 0.006 ug/L 35 140 55 C 19 140 36
232 gamma-BHC 0.05 ugIL 0.0062 ugIL C 63 122 29 C 48 135 51

(Lindane)
476 Chlordane 0.5 ug/L 0.075 ug/L

(technical)
770 4,4!-DDD 0.05 ugIL 0.0064 ug/L 56 135 38 C 31 141 28
777 44'-DDE 0.05 ug/L 0.0074 ug/L 63 115 26 C 30 145 27
780 4,4'-DDT 0.05 ugIL 0.0072 ug/L C 55 126 36 C 48 154 47
1052 Dieldrin 0.05 ugIL 0.0069 ug/L C 63 122 25 C 54 143 32
1236 Endosulfan I 0.05 ug/L 0.0069 ugIL 60 129 34 C 45 153 25
1239 Endosulfan II 0.05 ug/L 0.0066 ugIL 41 147 53 C 10 202 61
1241 Endosulfan sulfate 0.05 ugIL 0.007 ug/L 59 134 38 C 26 144 27
1270 Endrin 0.05 ugIL 0.0087 ug/L C 48 129 41 C 64 142 39
1277 Endrin aldehydo 0.05 ug/L 0.0064 ug/L
1470 Heptachlor 0.05 ugIL 0.0071 ug/L C 56 125 34 C 56 158 36
1479 Heptachlor 0.05 ugiL 0.0065 ug/L 61 133 36 C 37 142 21

epoxide
2080 PCB-1016 1 ugIL 0.18 ug/L
2083 PCB-1 221 1 ugIL 0.094 ug/L
2086 PCB-1232 1 ug/L 0.16 ugiL
2089 PCB-1 242 I ug/L 0.3 ugIL
2092 PCB-1 248 1 ug/L 0.22 ug/L
2095 PCB-1254 1 ugIL 0.096 ug/L
2098 PCB-1 260 1 ug/L 0.065 ug/L
2499 Toxaphene 2 ugIL 0.23 ug/L
2732 Decachloro- X 10 116 74 X 10 116 74

biphenyl
2739 Tetrachloro-m- X 10 130 60 X 10 130 60

xylene

TABLE 8.2-4-10
GC Semnivolatiles - Method 8310

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)")
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<K Lfrtt&4PL ~Ut s~x~4u0 RID i
1 Acenaphthene I uJgiL 0.85 ug/L 1 0 101 48 1 0 124 50
5 Acenaphthylene 1 ug/L 0.64 ug/L 1 0 99 49 1 0 139 50

122 Mnthracene 2 ug/L 1.2 ugIL 1 8 126 59 10 126 50
202 Benza(a)anthracene 0.1 ugIL 0.096 ugIL 44 116 36 1 2 135 50
205 Benzo(b)fluoranthene 0.1 ug/L 0.098 ugIL 39 125 43 1 0 150 50
208 Benzo(k)fluoranthene 0,05 ug/L 0.047 ugJL 38 124 43 1 0 159 50
210 Benza(ghi)perylene 0.1 ug/L 0.1 ug/L 23 116 54 1 0 116 50
211 Benzo(a)pyrene 0.1 ug/L 0.091 ug/L C 22 128 64 C 1 0 128 50
633 Chrysene 0.1 ug/L 0.094 ug/L C 38 118 40 C 1 0 199 50
860 Dibenz~a,h)anthracene 0.1 ugIL 0.096 ug/L 22 110 54 1 0 110 50

1414 Fluoranthene 0.1 ug/L 0.098 ugIL C 43 102 29 C 1 4 123 50
1417 Fluorene 1 ug/L 0.011 ugIL 1 3 100 43 1 0 142 50
1535 Indeno(1,2,3-cd)pyrene 0.1 ug/L 0.093 ugIL C 36 116 44 C 1 0 116 50
1932 Naphthalene 2 ug/L 0.024 ug/L C 1 0 90 46 C 1 0 122 50
2154 Phenanthrene 1I ug/L 0.027 ug/L C 28 113 43 C 1 0 155 50
2252 Pyrene 0.1 ug/L 0.086 ug/L 38 118 40 1 0 140 50
213 Benzo(e)pyrene X 39 182 X 39 182

2738 Terphenyl-d14 X 33 120 X 33 120

A: ' C~woun ARL 'UVnitsJ MC LUnIt 4` LCL JCLR PD tIIOL' .UCL:P
Acenapthene 1600 uglkg "50' uglkg 1 5 10 5 45' 1 0 124 50

5 Acenaphthylene 100 ug/kg 36 ug/kg 1 0 101 47 1 0 130 50
122 Anthracene 100 uag/kg 26 uglkg 37 130 47 1 0 126 50
202 Benzo(a)anthracene 5 ug/kg 3.5 uglkg 52 105 27 1 2 135 50
205 Benzo(b)fluoranthene S uglkg 2.6 ugikg 46 118 36 iO0 150 50
208 Benzo(k)fluoranthene 1.7 uag/kg 0.96 uglkg 48 114 33 1 0 159 50
210 Benzo(ghi)perylene 1 0utg/kg 6.5 uag/kg 37 127 45 1 0 116 50
211 Benzo(a)pyrene 5 ug/kg 2.1 ug/kg C 23 126 52 C 1 0 128 50
633 Chrysene S uglkg 3.1 ug/kg C 5 1 107 28 C 1 0 199 50
860 Dibenz(a, h)anthracene 5 ug/kg 1.9 uglkg 43 125 41 1 0 110 50

1414 Fluoranthene 1 0utg/kg 5.3 uag/kg C 46 103 29 C 1 4 123 50
1417 Fluorene 100 uag/kg 1.7 uag/kg 2 1 104 42 1 0 142 50
1535 Indeno(1,2.3-cd)pyrene 5 ug/kg 4.2 uag/kg C 4 1 121 40 C 1 0 116 50
1932 Naphthalene 100 uag/kg 1 4 ug/kg C 1 0 99 48 C 1 0 122 50
2154 Phenanthrene 100 uglkg 2.4 ug/kg C 36 113 39 C 1 0 155 50
2252 Pyrene 5 utg/kg 4.8 ug/kg 5 1 108 29 1 0 140 50
213 Benzo(e)pyrene X 25 176 X 25 176
2738 Terphenyl-di14 X 1 0 141 X 1 0 141

TABLE 8.24-11
GC Sernivolatiles - Method 610

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)0 )
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I Acenaphthene I ugIL 0.85 ug/L 10 101 48 10 124 50
5 Acenaphthylene 1 ugIL 0.64 ugIL 10 99 49 10 139 50

122 Anthracene 2 ugIL 1.2 ugIL 18 126 59 10 126 50
202 Benzo(a)anthracene 0.1 ug/L 0.096 ug/L 44 116 36 12 135 50
205 Benzo(b)fluoranthene 0.1 ugIL 0.098 ug/L 39 125 43 10 150 50
208 Benzo(k)fluoranthene 0.05 ug/L 0.047 ug/L 38 124 43 10 159 50
210 Benzo(ghi)perylene 0.1 ugWL 0.1 ugIL 23 116 54 10 116 50
211 Benzo(a)pyrene 0.1 ug/L 0.091 ugIL C 22 128 64 C 10 128 50
633 Chrysene 0.1 ug/L 0.094 ugIL C 38 118 40 C 10 '199 50
2669 Dibenzo(a,h)anthracene 0.1 ug/L 0.096 ugIL
1414 Fluoranthene 0.1 ughL 0.098 ugIL C 43 102 29 C 14 123 50
1417 Fluorene I ug/L 0.011 ugIL 13 100 43 10 142 50
1535 tndeno(1,213-cd)pyrene 0.1 ugIL 0.093 ugIL C 36 116 44 C 10 116 50
1932 Naphthalene 2 ugIL 0.024 ug/L C 10 90 46 C 10 122 50
2154 Phenanthrene 1 ug/L 0.027 ugIL C 28 113 43 C 10 155 50
2252 Pyrene 0.1 ug/L 0.086 ugIL 38 118 40 10 140 50
213 Benzo(e)pyrene X 39 182 X 39 182

2738 Terphenyl-di14 X 33 '120 X 33 120



877 259

STh North Canton LQM
Table Section
Revision No.: 2.0
Date Revised: August 19, 2002
Page 162 of 350

TABLE 8.2-4-12
GC Semnivolatiles - Method 8141A

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPDY)~'

LC6MpoundV~ LR Uni&M DL- JL PL PDU RPD
1099 Dimethoate 1 ug/L 0.26 ug/L C 49 124 99 C 55 121 56
1225 Disulfoton I ug/L 0.61 ugIL C 45 112 99 C 45 116 61
1372 Famphur I ugIL 0.31 ugIL C 37 127 99 C 46 123 56
1831 Methyl parathion I ug/L 0.68 ugIL C 45 116 99 C 47 119 57
2062 Parathion I ug/L 0.28 ugIL C 47 119 99 C 53 115 54
2170 Phorate 1 ug/L 0.57 ugfL C 40 110 99 C 43 112 68
2459 Tetraethyldithiopyro- 1 ug/L 0.33 ugIL C 46 118 99 C 50 117 64

phosphate
1086 Thionazin 1 ug/L 0.32 ug/L C 41 117 99 C 46 113 70
2569 0,0,0-Triethyl I ugIL 0.36 ug/L C 38 116 99 C 48 110 65

phosphorothicate
2600 Trpey1phosphate X 42 135 X 42 135

-,Solid,,",S
Compound;~ -RL UnitLC UC RP

1099 Dimethoate 33 'u'g/kg "5.1" uglkg C 51 142 44 C 32 196 43
1225 Disulfoton 33 ug/kg 5.2 uglkg C 40 115 7 1 C 37 122 99
1372 Famphur 33 uglkg 4.5 uglkg C 42 137 48 C 34 165 47
1831 Methyl parathion 33 ug/kg 6.6 uglkg C 45 130 48 C 50 140 50
2062 Parathion 33 uglkg 4 uglkg C 42 137 48 C 46 148 52
2170 Phorate 33 uglkg 5.5 ug/kg C 41 113 47 C 37, 123 63
2459 Tetrasthyldithia- 33 uglkg 1 1 uglkg C 41 126 49 C 50 131 68

pyrophosphate
1066 Thionazin 33 ug/kg 4.1 uglkg C 40 128 47 C 48 139 53
2569 0,0,0-Triethyl 33 ug/kg 3.6 uglkg C 40 120 47 C 50 121 48

phosphorothioate
2600 Triphenyl phosphate X 54 143 X 54 143
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TABLE 8.2-4-13
GC Semivolatiles - Method 81l1A

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)O"

rva *i "LCS- "ct N-MV v"

690 2,4-D 4 ugIL 0.077 ugIL 0C26 108 20 C 52 102 18
753 Dalapon 2 ugIL 0.39 uigiL 30 130 50 30 130 50
766 2,4-DB 4 ug/t. 0.33 ugIL 28 141 50 28 141 50
897 Dicamba 2 uglL 0.059 uglL 30 130 50 30 130 50
975 Dichlorprop 4 ugIL 0.089 uglL 30 130 50 30 130 50

1195 Dinoseb 0.6 ug/L 0.013 ugIL 74 98 50 74 98 50
1661 MCPA 400 uglL B uigiL 30 130 50 30 130 50
1680 MCPP 400 ug/L 25 uglL 30 130 50 30 130 50
2291 2,4,5-TP (Silvex) I ugIL 0.036 ugIL
2384 2,4,54 1 ugIL 0,043 uigiL C 41 109 20 C 67 95 16
2924 2,4- X 36 109 X 36 109

Dichlorophenylacetic
acid

.jSfid t <Kt K" H.~VL 'H CS ~ t MS,' u
Coratipbud it 4 RL U-t -p~jht~tLLVLPD " CUC P

690 2,4-D 80 uglkg 53 uglkg C 10 110 62 0 10 113 62
753 Dalapon 40 ugikg 37 uglkg 30 130 50 30 130 50
766 2,4-DB 80 ugikg 39 uglkg 38 119 30 38 119
897 Dicamba 40 uglkg 15 uglkg 30 130 50 30 130 50
975 Dichlorprop 80 ug/kg 10 ug/kg 30 130 50 30 130 50
1195 Dinoseb 12 uglkg 12 uglkg 74 98 50 74 98 50
1661 MCPA 800 ugikg 2300 uglkg 30 130 50 30 130 50

0
1680 MCPP 800 uglkg 2700 uglkg 30 130 50 30 130 50

0
2291 2,4,5-TP (Silvex) 20 ug/kg 3.9 uglkg
2384 2,4,5-T 20 ugikg 3.1 uglkg C 17 117 66 C 10 122 66
2924 2,4- X 10 115 X 10 115

Dichlorophenylacetic
acid
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TABLE 8.2-4-14
GC Volatiles -Method 80213Reporting Limits (RL), Method Detection Limits (MDL),

and Control Limits (LCS, MS/MSD, and RPD)0 1)

196 Benzene WIg/ 0.29 ug/L C 73 134 20 C 55 161 25318 Bromobenzene 1 ugfL 0.33 ug/L321 Bromochlaromethane I ugIL 0.4 ug/L323 Bromodichloromethane I ughL 0.59 ug/L340 Bromoform 1 ug/L 0.33 ug/L343 Bromomethane I ug/L 0.55 ug/L393 n-Butylbenzene 1 ug/L 0.56 ug/L395 sec-Butylbenzene 1 ug/L 0.1 ug/L398 tert-Butylbenzene 1 ug/L 0.83 ugIL463 Carbon tetrachloride I ugIL 0.55 ug/L521 Chlorobenzene I ug/L 0.48 ug/L C 61 134 20 C 42 147 23534 Chlorodibromomethane 1 ug/L 0.34 ug/L550 Chloroethane 1 ug/L 0.7 ug/L569 Chloroform i ug/L 0.4 ug/L574 Chloromethane 1 ug/L 0.52 ug/L614 2-Chlorotoluene I ug/L 0.53 ug/L617 4-Chlorotoluene 1 ug/L 0.66 ugiL3260 1 , 2-Dibromo-3-chloropropane 1 ugIL 0.6 ug/L
(DBCP)

3261 1 .2-Dibromoethane (EDB3) 1 ug/L 0.43 ug/L888 Dibromomethane I ugIL 0.29 ug/L904 1,2-Dichlorobenzene 1 ug/L 0.48 ugIL907 1,3-Dichlorobenzene 1 ughL 0.43 ug/L.910 1,4-Dichlorobenzene 1 ug/L 0.57 ug/L924 Dichiorodifluoromethane I ug/L 0.29 ug/L933 1 .1-Dichloroethane 1 ug/L 0.45 ugfL936 1 ,2-Dichloroethane I ug/L 0.32 ug/L948 cis-1 ,2-Dichiaroethene 1 ug/L 0.39 ug/L950 trans-i1.2-Dichioroethene 1 ug/L 0.43 ug/L943 l,I-Dichloroethene I ug/L 0.46 ug/L C 35 127 20 C 14 151 28686 1 .2-Dichloropropane I ug/L 0.36 ug/L989 l.3-Dichloropropane 1 ug/L 0.48 ug/L990 2 ,2-Dichloropropane 1 ug/L 0.32 ug/L998 Cis-1, 3 -Dichloropropene 1 ug/L 0.39 ug/L1000 trans-l.3-Dichlorapropene 1 ug/L 0.37 ug/L996 ll-Dichloropropene I ughL 0.62 ugIL1332 Ethylbenzene I ug/L 0.68 ug/L
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TABLE 8.2-4-14
GC Volatiles - Method 802iB

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and RPD)(1 )

a er f m d*,Ure KOM ntsMLn! tIVULt~ Cd iP

1489 Hex'ach-lorobutadiene I ugIL 0 62 ugIL
1578 Isopropylbenzene 1 ugIL 0.83 ug/L
1590 p-Isopropyltoluene 1 ugIL 0.7 ug/L
1811 Methylene chloride S ugIL 0.48 ugIL
1932 Naphthalene I ugIL 0.3 ugIL
2247 n-Propylbenzene I ugIL 0.76 ugIL
2355 Styrene I ugIL 0,4 ug/L
2437 1,1,1 ,2-Tetrachloroethane 1 ugIL 0.35 ugIL
2439 1,1 ,2,2-Tetrachloroethane 1 ug/L 0.97 ugIL
2445 Tetrachloroethene 1 ug/L 0.72 ugIL
2489 Toluene 1 ugIL 0.56 ug/L C 711 132 20 C 55 159 25
2514 1,2,3-Trichlorobenzene I ug/L 0.32 ugIL
2515 1 ,2,4-Trichlorobenzene I ug/L 0.25 ugIL
2518 1,1,1 -Trichloroethane I ug/L 0.46 ug/L
2522 1,1 ,2-Trichloraethane 1 ugIL 0.4 ug/L
2525 Trichloroethene I ug/L 0.61 ugIL C 58 131 20 C 10 229 41
1428 Trichlamofluoromethane I ug/L 0.34 ug/L
2563 1 ,2,3-Trichlaroprapane I ug/L 0.51 ug/L
2587 1 ,2,4-Trimethylbenzene 1 ug/L 0.58 ug/L
2592 1 ,3,5-Trimethylbenzene I ug/L 0.49 ug/L
2613 Vinyl chloride I ug/L 0.71 ugIL
2627 Xylenes (total) I ugIL 0.93 ug/L
2734 1 ,4-Dichlorobutane X 50 150 X 50 150
2741 Trifluorotoluene X 50 150 X 50 150
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TABLE 8.2-4-14
GC Volatiles - Method 8021B

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)(l)

-ol I d?' L 
-PT

t:5t$ m >. >~ ~: $~ >198 *~MflLM MS p-C, -*~U~sMD ntTIC 5LASCoI Ta 0&L196 Benzene I uglkg 0.12 "ug/kg ~C 69 132 20 C 62 150 33318 Bromobenzene I uglkg 0.39 ug/kg321 Bromochloromethane 1 ug/kg 0.37 uglkg323 Bromodichloromethane 1 uglkg 0.31 ug/kg340 Bromoform I ug/kg 0.74 uglkg
343 Bromomethane 1 ug/kg 0.22 ug/kg393 n-Butylbenzene 1 uglkg 0.46 uglkg395 sec-Butylbenzene I ug/kg 0.47 ug/kg398 tert-Butylbenzene I ug/kg 0.57 ugfkg
463 Carbon tetrachloride I uglkg 0.14 ug/kg521 Chlorobenzene 1 ug/kg 0.8 uglkg C 51 131 20 C 10 142 32534 Chlorodibromomethane 1 uglkg 0.52 ug/kg
550 Chloroethane 1 ug/kg 0.18 uglkg569 Chloroform i ug/kg 0.13 ug/kg574 Chloromethane 1 ug/kg 0.99 uglkg614 2-Chlorotoluene I ug/kg 0.42 ug/kg617 4-Chlorotoluene 1 uag/kg 0.53 ug/kg3260 1 .2-Dibromo-3-chloropropane I uglkg

(DBCP)
3261 1 .2-Dibromoethane (EDB) I uglkg 0.24 uglkg888 Dibromomethane I ug/kg 0.12 ug/kg904 1 .2-Dichlorobenzene 1 uglkg 0.55 uglkg907 1 ,3-Dichlorobenzene 1 uglkg 0.48 uglkg910 1 .4-Dichloroben~zene 1 ug/kg 0.62 uglkg924 Dichlorodifluoromethane I uglkg 0.31 uglkg933 1,1-Dichloroethane I ug/kg 0.11 ug/kg936 1,2-Dichloroethane I ug/kg 0.12 uglkg948 cis-1 ,2-Dichloroethene I ug/kg 0.11 uglkg950 trans-I1.2-Dichioroethene I uglkg 0.11 uglkg943 1,1-Dichloroethene I ug/kg 0.28 uglkg C 29 140 20 C 10 203 38986 1 ,2-Dichloropropane I ug/kg 0.2 ug/kg989 1 .3-Dichloropropane 1 uglkg 0.42 uglkg
990 2 ,2-Dichloropropane I ug/kg 0.22 uglkg998 cis-1 .3-Dichloropropene 1 ug/kg 0.29 ug/kg1000 trans-1,3-Dichloroprapene 1 uglkg 0.38 ug/kg996 1,1 -Dichloropropene I ug/kg 0.14 uglkg1332 Ethylbenzene I ug/kg 0.38 uglkg
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TABLE 8.2-4-14
GC Volatiles - Method 802iB

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)<')

1489 Hexachlorabutadiene 1 uglkg 0.5 ugtkg
1578 Isopropylbenizene 1 uglkg 0.52 uglkg
1590 p-Isopropyltoluene 1 uglkg 0.65 ug/kg
1811 Methylene chloride 5 uglkg 0.25 ug/kg
1932 Naphthalene 1 uglkg 0.39 uglkg
2247 n-Propylbenzene 1 uglkg 0.44 ug/kg
2355 Styrene 1 uglkg 0.31 uglkg
2437 1,1,1 ,2-Tetrachloroethane I ug/kg 0.55 ug/kg
2439 1,1 ,2,2-Tetrachlaroethane 1 uglkg 0.19 uglkg
2445 Tetrachloroethene I ug/kg 0.42 uglkg
2489 Toluene I uglkg 0.17 uglkg C 66 '129 20 C 50 142 40
2514 1 ,2,3-Trlchlorobenzene 1 uglkg 0.54 uglkg
2515 1,2,4-Trichlorobenzene I ug/kg 0.53 uglkg
2518 1,1,1-Trichloroethane I uglkg 0.15 uglkg
2522 1, 1,2-Trichloroethane I ug/kg 0.52 ug/kg
2525 Trichororathene I uglkg 0.18 uglkg C 10 216 20 C 10 216 45
1428 Trichlorofluoromethane 1 ug/kg 0.13 uglkg
2563 1 ,2,3-Trichloropropane 1 ug/kg 0.68 uglkg
2587 1 ,2,4-Trimethylbenzene 1 uglkg 0.33 uglkg
2592 1 ,3,5-Trimethylbenzene I uglkg 0.32 uglkg
2613 Vinyl chloride I uglkg 0.48 uglkg
2627 Xylenes (total) 1 uglkg 0.39 uglkg
2734 1 ,4-Dichlorabutane X 50 150 X 50 150
2741 Trifluorotoluene X 50 150 X 50 150
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TABLE 8.2-4-14
GC Volatiles -Method 8021B

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and RPDY)~'

196 Benzene 50 uglkg 4.6 ug/kg C 69 132 20 C 62 150 33
318 Bromobenzene 50 uglkg 9.7 uglkg
321 Bromochioromethane 50 uglkg 9.7 uglkg
323 Bromodichloromethane 50 ug/kg 5.5 uglkg
340 Bromoform 50 uglkg 8.9 ugfkg
343 Bromomethane 50 ug/kg 15 uglkg
393 n-Butylbenzene 50 uglkg 5.9 uglkg
395 sec-Butylbenzene 50 uglkg 5.5 uglkg
398 tert-Butylbenzene 50 ug/kg 5.6 uglkg
463 Carbon tetrachloride 50 ug/kg 16 ug/kg
521 Chlorobenzene 50 ug/kg 6.7 uglkg C 51 131 20 C 10 142 32
534 Chlorodibromomethane 50 uglkg 7.5 uglkg
550 Chloroethane 50 uglkg 24 uglkg
569 Chloroform 50 ug/kg 6.9 ugtkg
574 Chloromethane 50 ug/kg 8.4 uglkg
614 2-Chlorotoluene 50 ug/kg 9 ug/kg
617 4-Chlorotoluene 50 ug/kg 11 ug/kg
3260 1 ,2-Dibromo-3-chloropropane 50 uglkg

(DBCP)
3261 1,2-Dibramoethane (EDO) 50 ug/kg 8.9 ug/kg
888 Dibromomethane 50 ug/kg 6.3 ug/kg
904 1 ,2-Dichlorobenzene 50 uglkg 6.3 ug/kg
907 1.3-Dichlorobenzene 50 ug/kg 8 uglkg
910 1,4-Dichlorabenzene 50 ug/kg 9.1 uglkg
924 Dichlorodifluoromethane 50 ug/kg 7.1 uglkg
933 '1.1-Dichloroethane 50 ug/kg 8.7 uglkg
936 1,2-Dichloroethane 50 uglkg 11 uglkg
948 cis-1,2-Dichloroethene 50 ug/kg 15 uglkg
950 trans-i1,2-Dichloroetriene 50 ug/kg 8.4 uglkg
943 1,1-Dichloroethene 50 ug/kg 6 ug/kg C 29 140 20 C 10 203 38
986 1,2-Dichloropropane 50 uglkg 9.5 uglkg
989 1,3-Dichloropropane 50 ug/kg 0.42 ug/kg
990 2,2-Dichloropropane 50 ug/kg 15 ug/kg
998 cis-1,3-Dichloropropene 50 ug/kg 7.3 ug/kg
1000 trans-1,3-Dichloropropene 50 ugtkg 4.9 ug/kg
996 1, 1 -Cichloropropene 50 uglkg 5.4 uglkg
1332 Ethylbenzene 50 ug/kg 5.5 ug/kg
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TABLE 8.2-4-14
GC Volatiles - Method 8021B

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MSIMSD, and RPD)("

1~~ompound.......RllufsM U ~ ~~c~RbtC&C&

1489 Hexachlorobutadiene 50 uglkg 7.5 ugfkg
1578 Isopropylbenzene 50 uglkg 4.7 uglkg
1590 p-lsopropyltoluene 50 uglkg ii uglkg
1811 Methylene chloride 250 uglkg 8.8 uglkg
1932 Naphthalene 250 ug/kg 5.6 uglkg
2247 n-Propylbenzene 50 uglkg 5.1 uglkg
2355 Styrene 50 uglkg 10 uglkg
2437 1,1 ,1,2-Tetrachloroethane 50 uglkg 7.2 uglkg
2439 1,1 ,2,2-Tetrachloroethane 50 ug/kg 16 uglkg
2445 Tetrachloroethene 50 ug/kg 6.8 uglkg
2489 Toluene 50 uglkg 4.8 uglkg C 66 129 20 0 50 142 40
2514 1 ,2,3-Trichlarobenzene 50 ug/kg 16 uglkg
2515 1 ,2,4-Trichlorobenzene 50 uglkg 7.5 uglkg
2518 1, 1, 1 -Trichloroethane 50 uglkg 9 uglkg
2522 1, 1,2-Trichloroethane 50 ug/kg 5.1 uglkg
2525 Trichloroethene 50 uglkg 9 uglkg 0 10 216 20 C 10 216 45
1428 Trichlorofluoramethane 50 uglkg 8.5 ugfkg
2563 1 ,2,3-Trichloropropane 50 ug/kg 0.68 uglkg
2587 1 ,2,4-Trimethylbenzene 50 uglkg 5.9 ug/kg
2592 1 ,3,5-Trimethylbenzene 50 uglkg 7.8 uglkg
2613 Vinyl chloride 50 ug/kg 1.23 uglkg
2627 Xylenes (total) 50 uglkg 1.23 uglkg
2734 1 ,4-Dichlorabutane X 50 150 X 50 150
2741 Trifluorotoluene X 50 150 X 50 150
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TABLE 8.2-4-14
GC Volatiles - Method 8021B

Reporting Limits (RL), Method Detection Limits (MD)L),
and Control Limits (LCS, MSIMSD, and RPD)0 )

~~~ Low - -~~~~~~~-N g Vw
IN 'A .Q> u~~~~~~~~~~~~~~~~~~~~~~~~~~~~RL Un~ts 'MDLjUnts' T ~LCL UCRP9iUcR D196 Benzene 1 ugfkg 0.27 ug/kg C 69 132 20 C 62 150 33'318 Bromobenzene I uglkg 0.45 uglkg

321 Bromochloromethane I ug/kg 0.17 uglkg
323 Bromodichloromethanie 1 ug/kg 0.23 uglkg
340 Bromoform 1 uglkg 0.35 ug/kg
343 Bromomethane I uglkg 0.16 ug/kg
393 n-Butylbenzene 1 uglkg 0.45 uglkg
395 sec-Butylbenzene I ug/kg 0.47 ug/kg
398 tert-Butylbenzene I uglkg 0.47 uglkg
463 Carbon tetrachloride I ug/kg 0.4 ug/kg
521 Chlorobenzene I uglkg 0.42 uglkg C 51 131 20 C 10 142 32
534 Chlorodibromomethane I ug/kg 0.32 ug/kg
550 Chlaroethane 1 uglkg 0.15 uglkg
569 Chloroform 1 uglkg 0.26 uglkg
574 Chioromethane 1 uglkg 0.15 ug/kg
614 2-Chlorotoluene 1 uglkg 0.41 ug/kg
617 4-Chlorotoluene 1 ug/kg 0.52 ug/kg
3260 1 .2-Dibromo.-3-chloropropane 1 ug/kg

(DBCP)
3261 1 .2-Dibromoethane (EDB) I uag/kg 0.24 uglkg
888 Dibromomethane I ug/kg 0.24 uag/kg
904 1 ,2-Dichlorobenzene 1 ug/kg 0.43 uag/kg
907 1 ,3-Dichlarobenzene I uag/kg 0.45 uag/kg
910 1 ,4-Dichlaroben~zene 1 uag/kg 0.96 uglkg
924 Dichlorodifluoromethane 1 uglkg 0.18 uglkg
933 1,1-Dichloroethane I uglkg 0.18 ug/kg
936 1,2-Dichloroethane 1 ug/kg 0.21 uglkg
948 cis-l1.2-Dichlorcethene 1 uag/kg 0.67 uglkg
950 trans-i1,2-Dichloroethene I ug/kg 0.21 uglkg
943 1,1-Dichloroethene 1 ug/kg 0.2 ug/kg C 29 140 20 C 10 203 38
986 1 .2-Dichloropropane 1 uag/kg 0.2 uag/kg
989 1 ,3-Dichioropropane 1 ug/kg 0.17 uag/kg
990 2,2-Dichlorapropane I ug/kg 0.45 tag/kg
998 cis-1 .3-Dichloropropene 1 tag/kg 0.55 uglkg

1000 trans-I1.3-Dichloropropene 1 uglkg 0.54 ug/kg
996 1,1 -Dichloropropene 1 Uag/kg 0.4 uglkg

1332 Ethylbenzene 1 uag/kg 0.65 ug/kg
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TABLE 8.2-4-14
GC Volatiles - Method 8021B

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD), and RPD)(1 )

RL> 14#MDL U't' LULRPDTIcPd" D
1489" Hexachlorobutadiene 1 ug/kg' 0.48 uglkg
1578 lsopropylbenzene 1 ug/kg 0.56 ug/kg
1590 p-lsopropyltoluene 1 uglkg 0.96 ug/kg
'18111 Methylene chloride 5 uglkg 0.15 uglkg
1932 Naphthalene I uglkg 0.71 uglkg
2247 n-Propylbenzene I ug/kg 0.43 ug/kg
2355 Styrene I uglkg 0.31 ug/kg
2437 1,1,1 ,2-Tetrachloroethane 1 uglkg 0.18 ug/kg
2439 1,1 ,2,2-Tetrachloroethane 1 ug/kg 0.88 ug/kg
2445 Tetrachloroethene 1 uglkg 0.42 uglkg
2489 Toluene I uglkg 0.42 ugfkg C 66 129 20 C 50 142 40
2514 1,2,3-Trichlorobenzene I uglkg 0.88 ug/kg
2515 1 ,2,4-Trichlorabenzene I ug/kg 0.44 ug/kg
2515 1,1,1-Trichloroethane I uglkg 0.22 ug/kg
2522 1, 1,2-Trichloroethanie 1 uglkg 0.31 uglkg
2525 Trichloroethene I uglkg 0.38 uglkg C 10 216 20 C 10 216 45
1428 Trichlorofluoromethane I ug/kg 0.17 uglkg
2563 1,2,3-Trichloropropane 1 uglkg 0.68 ugtkg
2587 1 ,2,4-Trimethylbenzene I uglkg 0,82 uglkg
2592 1 ,3,5-Trimethylbenzene 1 ug/kg 0.32 ug/kg
2613 Vinyl chloride 1 uglkg 0.14 uglkg
2627 Xylenes (total) I uglkg 0.39 uglkg
2734 1 ,4-Dichlorobutane X 50 150 X 50 150
2741 Trifluorotoluene X 50 150 X 50 150
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TABLE 8.2-4-14
GC Volatiles - Method 80213

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and RPD)(1 )

't 77E~i66ZEcoro LOS V,
196 Benzene 1 ugkg 0.12 ug/kg C 69 132 20 C 62 150 33
318 Bromabenzene I uglkg 0.39 ug/kg
321 Bromochloromethane 1 uglkg 0.37 uglkg
323 Bromodichloromethane I uglkg 0.31 ug/kg
340 Bromoform 1 uglkg 0.74 uglkg
343 Bromomethane 1 ug/kg 0.22 uglkg
393 n-Butylbenzene 1 ug/kg 0.46 uglkg
395 sec-Butylbenzene I ug/kg 0.47 uglkg
398 tert-Butylbenzene 1 ug/kg 0.57 ugfkg
463 Carbon tetrachloride 1 uglkg 0.14 uglkg
521 Chlorobenzene I uglkg 0.6 ug/kg C 51 131 20 0 10 142 32
534 Chlorodibromomethane I ug/kg 0.52 uglkg
550 Chloroethane 1 ug/kg 0.18 ug/kg
569 Chloroform 1 uglkg 0.13 ug/kg
574 Chloromethane 1 ug/kg 0.99 iag/kg
614 2-Chlorotoluene I ug/kg 0.42 ug/kg
617 4-Chlorotoluene 1 ug/kg 0.53 ug/kg
3260 1 ,2-Dibromo-3-chlaropropane 1 ug/kg

(DBCP)
3261 1,2-Dibromoethane (EDB) 1 ug/kg 0.24 uglkg
888 Dibromomethane I uglkg 0.12 uglkg
904 1 ,2-Dichlarobenzene 1 ug/kg 0.55 uglkg
907 1 ,3-Dichlorobenzene 1 ug/kg 0.48 ugtkg
910 1,4-Dichlorobenzene 1 uglkg 0.62 uglkg
924 Dichlorodifluoromethane I uglkg 0.31 ug/kg
933 1,1-Dichloroethane 1 ug/kg 0.11 uglkg
936 1,2-Dichloroethane 1 uglkg 0.12 uglkg
948 cis-1,2-Dichloroethene I uglkg 0.11 uglkg
950 trans-i1.2-Dichloroethene I uglkg 0.11 uglkg
943 11,11-Dichloroethene I uglkg 0.28 uglkg C 29 140 20 C 10 203 38
986 1,2-Dichloropropane I uglkg 0.2 uglkg
989 1 ,3-Dichloropropane 1 ug/kg 0.42 uglkg
990 2,2-Dichloropropane I uglkg 0.22 uglkg
998 cis-1,3-Dichloropropene 1 uglkg 0.29 uglkg

1000 trans-1,3-Dichloropropene 1 ugfkg 0.38 uglkg
996 1,1 -Dichloropropene 1 uglkg 0.14 ug/kg
1332 Ethylbenzene 1 ug/kg 0.38 uglkg
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TABLE 8.2-4-14
GC Volatiles - Method 8021B

Reporting Limits (RL), Method Detection Limits (ML),
and Control Limits (LCS, MS/MSD, and RFD)('

148 Hex'ac'hlorobutadiene I uglkg 0.5 uglkg
1578 Isopropylbenzene 1 uglkg 0.52 uglkg
1590 p-Isopropyltoluene I uglkg 0.65 uglkg
1811 Methylene chloride S uglkg 0.25 ug/kg
1932 Naphthalene 1 ug/kg 0.39 ugikg
2247 n-Propylbenzene I uglkg 0.44 uglkg
2355 Styrene I ug/kg 0.31 uglkg
2437 1,1,1 ,2-Tetrachlaroethane I uglkg 0.55 ug/kg
2439 1,1 ,2,2-Tetrachloroethane 1 uglkg 0.19 uglkg
2445 Tetrachloroethene 1 uglkg 0.42 ug/kg
2489 Toluene 1 ug/kg 0.17 uglkg C 66 129 20 C 50 142 40
2514 1,2,3-Trichlorobenzene I ug/kg 0.54 ugtkg
2515 1 ,2,4-Trichlorabenzene I uglkg 0.53 ug/kg
2518 1, 1, 1-Trichloroethane I uglkg 0.15 uglkg
2522 1, 1,2-Trichloroethane I uglkg 0.52 ugfkg
2525 Trichloroethene 1 uglkg 0.18 ug/kg C, 10 216 20 C 10 216 45
1428 Trichlorofluoromethane I ug/kg 0.13 uglkg
2563 1 ,2,3-Trichloropropane I uglkg 0.68 uglkg
2587 1 ,2,4-Trimethylbenzene 1 ug/kg 0.33 ug/kg
2592 1 ,3,5-Trimethylbenzene I uglkg 0.32 ug/kg
2613 Vinyl chloride I uglkg 0.48 uglkg
2627 Xylenes (total) I uglkg 0.39 uglkg
2734 1 ,4-Dichlorabutane X 50 150 X 50 150
2741 Trifluorotoluene X 50 150 X 50 150
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TABLE 8.2-4-15
GC Volatiles - Method 601

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS, MS/MSD, and RPD)0 )

W ~Cbli ~ dj A ½t AL~Vi4I W I RQ~~ CtLtJ 4 RPD
323 Bromodichloromethane- 1 ug/L 0.59 ug/L C 10 225 C 10 225340 Bromoform I ug/L 0.33 ug/L C 36 158 C 36 158343 Bromomethane 1 ug/L 0.55 ug/L C 10 196 C 10 196463 Carbon tetrachloride I ug/L 0.55 ug/L C 30 157 C 30 157
521 Chlorobenzene 1 ug/L 0.48 ug/L C 61 134 C 42 14535 Dibramochloromethane, 1 ug/L 0.34 ug/L C 51 157 C 51 157
550 Chtoroethane I ug/L 0.7 ug/L C 10 181 C 10 181566 2-Chloroethyl vinyl ether 5 ug/L 0.35 ugfL C 10 226 C 10 226
569 Chloroform 1 ugIL 0.4 ug/L C 26 177 C 26 177574 Chloromethane I ugIL 0.52 ug/L C 1 0 209 C 10 209904 1,2-Dichlorobenzene 1 ug/L 0.45 ugIL C 31 146 C 31 146
907 1i3-Dichlorobenzene I ug/L 0.43 ug/L C 27 147 C 27 147910 1,4-Dichlorobenzene 1 ug/L 0.57 ugIL C 34 170 C 34 170
924 Dichlorodifluaromethane I ugIL 0.29 ug/L
933 1,1-Dichloroethane 1 ug/L 0.45 ug/L C 21 167 C 21 167936 1,2-Dichloroethane I ug/L 0.32 ug/L C 36 158 C 36 158
950 trans-1,2-Dichloroethene 1 ug/L 0.43 ug/L C 10 166 C 10 166
943 1,1-Dichioroethene 1 ug/L 0.46 ug/L C 35 127 C 14 151986 l.2-Dichloropropane 1 ug/L 0.36 ugIL C 43 171 C 43 171995 cis-1,3-Dichloropropene 1 ugIL 0.39 ug/L C 30 150 C 30 150

1000 trans-1,3.Dichloropropene 1 ugIL 0.37 ug/L C 22 178 C 22 1781811 Methylene chloride 5 ugIL 0.48 ug/L C 1 0 153 C 10 1532439 I,1, 2,2-Tetrach loroethane I ug/L 0.97 ug/L C 28 212 C 28 2122445 Tetrachloroethene 1 ugIL 0.72 ug/L C 10 212 C 1 0 212
2518 1, 1,1I-Trichloroethane 1 ug/L 0.46 ugIL C 32 171 C 32 1712522 I, 1, 2-Trichloraethane I ug/L 0.4 ugIL C 49 155 C 49 1552525 Trichloroethene I ug/L 0.61 ug/L C 58 131 C 1 0 229
1428 Trichiorafluoromethane I ug/L 0.34 ug/L C 1 0 157 C 1 0 1572613 Vinyl chloride i ug/L 0.71 ug/L C 10 205 C 10 205
2734 1 ,4-Dichlorobutane X 76 145 X 76 1452741 Trifluorotoluene X 76 121 X 76 121
2760 Fluorobenzene X 92 114 X 92 114
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TABLE 8.2-4-15
GC Volatiles - Method 602

Reporting Limits (RL), Method Detection Limits (MDL),
and Control Limits (LCS MSIMSD, and RPDY)~1

802 ~., vva~ett. S~r >&~ M4r MS il W

196 Benzene 1 ugIL 0.29 ugIL C 73 134 25 C 55 161 25
521 Chlorabenzene I ugIL 0.45 ugIL
904 1 ,2-Dichlorobenzene 1 ugIL 0.48 ugIL
907 1 ,3-Dichlorobenzene 1 ug/L 0.43 ug/L
910 1 14-Dichlorobenzene I ugIL 0.57 ug/L
1332 Ethylbenzene 1 ugIL 0.68 ugIL C 51 142 20 C 51 142 10
2489 Toluene I ugIL 0.56 ug/L C 71 132 25 C 55 159 25
321 Bromochloromethane X 54 112 X 54 112
2734 1 ,4-Dichlorobutane X 76 145 X 76 145
2741 Trifluorotoluene X 76 121 X 76 121
2760 Fluorobenzene X 92 114 X 84 112
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TABLE 8.2-4-16
Total Petroleum Hydrocarbons, Diesel & Gasoline Range Organics

Reporting Limits (RL), Method Detection Limits VVMDL),
and Control Limits (LCS, MSIMSD, and RPDt")

PRO 'Water> 7 -; U~~~~~M r~m :1w
\:Cqirjpund' ty intoD Vn I:Itt ctQ PD VT tCL1 UCL-'hpD

3052 TPH (as Diesel) 1 00 Ug/L 92 ugIL C 66 111 36 C 70 130 50
2976 09 (nonane)_ X 10 110 X 10 110id,~ FI~I-I-- ,3 MSPiN-

~flflp~und RI." Un~t~ ~MDL Wiit~ I7LO yL KR5PD T LLUCL-!VPLRPDV
3052 TPH (as Disl 1 0 mg/kg 2.5 mglkg C 64 125 30' C 70 130-6
2976 C9 (nonane) X 10 110 XIO0 110

2 9GRO,.WaterA : 7' M
:'Com 9 n j RL Un tkD nt TLLIL P~TV. 11 ~D

2861 Gasoline Range 100 ugIL 13 ug/L
Organics

2909 TPH-I(as Gasoline) 100 ug/L 13 ug/L C 70 130 77 C 10 116 77
4977 TPH (Purgeables) 100 ug/L 13 ug/L

'# ~ Co~qrnf ld j LRL, Unis Dnit i... *T LCL UCL RKP D T LCL UCL RPD'
~8'61 Gas'oline Range 100 ug/kg 17 ug/kg

Organics
2909 TP-I (as Gasoline) 100 ug/kg 17 ug/kg C 38 120 49 C 10 114 49
4977 TPH- (Purgeables) 100 ug/kg 17 ug/kg

Legend

c = Con trol Analyte/Compound
x = Surrogate
(1) = The latest MDLs, RLs, and Control Limits will be utilized at the time of sample analysis
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TABLE 8.4-1
Field Quality Control Samples

Accuracy and
Appilicbility Precision

Type Inorganic I Organic Application Introduced By

Trip Blank (volatiles) No Yes Accuracy Supplier of Containers

Field Blank yes Yes Accuracy Field Sampler

Rinsate Blank Yes Yes Accuracy Field Sampler

Collocated Sample Yes yes Precision Field Sampler

Split Sample yes Yes Precision Field Sampler

Field Duplicate Yes Yes Precision Field Sampler

Field Matrix Spike Yes Yes Accuracy Field Sampler
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TABLE 8.4-2
Laboratory Quality Control Samples

Applicability Accuracy and
Precision introduced

Type ~~Frequency Inorganic Organic Application By
Analytical As specified in methods, or as Yes No Accuracy Analyst/ Prep
Spike needed

Duplicate I out of 20 or at least Yes Yes Precision Analyst/ Prep
1/month/rnm

Instrument As specified methods, or as Yes Yes Accuracy Analyst
Blank needed

Interference As specified in methods Yes No Accuracy Analyst
Check Sample ____________

Internal Each sample and standard Yes Yes Both Analyst!
Standard Prep
Laboratory 1 per each group of samples Yes Yes Accuracy Analyst/ Prep
Control processed up to 20 samples.
Sample _ _ _ _ _ _ _ _ _ _ _ _ _ _

Matrix Spike I per each group of samples Yes Yes Accuracy Analyst/ Prep
processed up to 20 samples.

Matrix Spike I per each group of samples Yes Yes Both Analyst/ Prep
Duplicate processed up to 20 samples.

Method Blank I per each group of samples Yes Yes Accuracy Analyst/ Prep
____________processed up to 20 samples.

Surrogate All standards, method blanks, No Yes Accuracy Analyst! Prep
LCS, and samples. Mto

Depeden

Yield Monitor Operation-specific Yes No Accuracy Prep
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TABLE 8.4-3
Laboratory Performance Quality Control Samples

Sample/Measurement Purpose

Method Blanks Demonstrates that the laboratory systems (e.g., glassware cleaning
procedures) and laboratory reagents used for the preparation and analysis of
samples have not contributed to a false positive or negative measurement.

Instrument Blank Demonstrates that the analytical system has not contributed to a false
positive or negative measurement

Laboratory Control Sample Demonstrates the laboratorys ability to perform an analysis within the
performance requirements of the method.

TABLE 8.4-4
Matrix Specific Quality Control Samples

Quality Control Sample Purpose

Duplicate Samples Estimates the ability of the laboratory to obtain precise
measurements on a sample. This measure is dependent on the
homogeneity of the sample being duplicated. Solid samples often
portray poor sample homogeneity and therefore often have poor

____________________________duplication with regards to the sample result.

Matrix Spike Sample Estimates the ability of the laboratory to obtain accurate
measurements on a sample. The measure is dependent on the bias
a sample matrix may cause regarding a given analyte.

Matnix Spike Duplicate Sample In addition to vcrfi~ing the accuracy of the matrix spike sample,
the matrix spike duplicate can be used with the matrix spike
sample as a measure of precision by calculating the relative
percent difference (RPD).

TABLE 8.4-5
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Inorganic Laboratory Quality Control Samples

Analysis QC Sample Method NPDFS(') Method RCRA (SWS4G)
Alkalinity Method 310.1 remgueni: I with each -Not Applicable

Blank 2320B batch of samples processed
not to exceed 20 samples

Criteria: Concentration must
be less than the reporting

uliit

Corrective Action: Rerun all
samples associated with

________ unacceptable blank

Laboratory 310.1 Frequency: 1 with each -Not Applicable
Control 2320B batch of samples processed
Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Correctiv Action: If not
within laboratory control
limits, rerun all associated

_______ _______ ______sam ples

Matrix Spike 310.1 Not Applicable -Not Applicable
2320B _ _ _ _ _ _ _ _ _ _ _ _

Matrix Spike 310.1 Not Applicable -Not Applicable
Duplicate 2320B ___________

Duplicate 310,1 Freqluency: I per batch of 10 -Not Applicable
22B samplesCriteri ~310.1-:520
23208 ~% RPD(3)

Crieri 2308 •25 %

CorectiveActi'on: Flag data
_____________ ~~~outside of limit.
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES~'n Method RCRA (SWS46)Cl

Ammonia Method 350.1 Frecouencv: I with each -Not Applicable
Blank 350.2 batch of samples processed

not to exceed 20 samples

Cdkitei: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank _______ ________

Laboratory 350.1 Freauenc: 1 with each -Not Applicable
Control 350.2 batch of samples processed
Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

£gtqE If not
within control limits, rerun

all associated samnples _____ __________

Matrix 350.1 Ereouencv: 1 per 10 -Not Applicable
Spike 350.2 samples, minimum of one

per batch of samples
processed

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag data
outside of limit _ _ _ _ _ _ _ _ _ _ _ _ _

Matrix 350.1 Not Applicable -Not Applicable
Spike 350.2

Duplicate _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Duplicate 350.1 Not Applicable -Not Applicable

______ ____ I __ _ __ _ _ 350.2 1 1___ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Method NPDES(1 ) Method RCRA (SW846)
Sam ple _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ammonia Method 351.2 Freauenc: 1 with each -Not Applicable
(17KN) Blank 351.3 batch of samples processed

not to exceed 20 samples

Cxitqri: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

_________ ________ unacceptable blank

Laboratory 351.2 Freouencv: 1 with each -Not Applicable
Control 351.3 batch of samples processed
Sample not to exceed 20 samples

Crnteri Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

__________ _________sam ples _ _ _ _

Matrix 35 1,2 FEouencv: 1 per 10 -Not Applicable
Spike 351.3 samples, minimum of one

per batch of samples
processed

Criteria :Must be within
laboratory control limits

Cgutn~sig Flag data
__________ ~~~~outside of limuit

Matrix 351.2 Not Applicable -Not Applicable
Spike 31.

Duplicate

Duplicate 351.2 Not Applicable -Not Applicable

351.3 __________ _
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method N1'DES'") Method RCRA (SWS46)t2

HOD Method 405.1 Freauencv: 1 wi4th each -Not Applicable
Blank batch of samples processed

not to exceed 20 samples

Criteria: Concentration
must be less than the

reporting limit

Corrective Action: Rerun all
samples associated with

______ ____ _ ______ unacceptable blank _ _ _ _ _ _ _ _ _ _ _

Laboratory 405.1 Pgeggen : 1 with each -Not Applicable
Control batch of samples processed
Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control

limits, rerun all associated
_______ ____ __ ______sam ples _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Matrix 405.1 Not Applicable -Not Applicable
Spike _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Matrix 405.1 Not Applicable -Not Applicable
Spike

Duplicate _ _ _ _ _ _ _ _ _ _ _

____________ Duplicate 405.1 Not Applicable -Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method N'PDES(1 ) Method -RCRA (SWS46) o)
Bromide Method 300.0(') Frequenc: I with each 9056 Flgjuency: I with each

Blank batch of samples processed batch of samples processed
not to exceed 20 samples nLot to exceed 20 samples

Crtr Concentration must Criteria: Concentration must
be less than the reporting be less than the reporting

limit limit
CorrectiveAct-io-n: Rerun all Cang mjgg: Rerun all

samples associated with samples associated with
_________I unacceptable blank unacceptable blank

Laboratory 300.0(51 FMenga 1 with each 9056 Fegjue : 1 with each
Control batch of samples processed batch of samples processed
Sample not to exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

control limits control limits
CorretiyeAtkio~n If not CorreciveAci If not

within control limits, rernm within control limits, rerun
____________ ~~all associated samples all associated samples

Matrix 300.0~') Freguen : I per 10 9056 Fmguen : 1 with each
Spike samples, minimum of one batch of samples processed

per batch of samples not to exceed 20 samples
proressed Criterb : Percent recovery

Criteria: Percent recovery must be within laboratory
must be wvithin laboratory cnrllimits

control limits Corrective Action: Flag data
Corrective Action: Flag data associated with MS outside

__________ ________ outside of limit of limit
Matrix 300.0(') Not Applicable 9056 Not Applicable
Spike

Duplicate _______________

Duplicate 300.0)' Methods 300.0: Not 9056 Ereuny 1 with each
Applicable batch of samples processed

Criteria: RPDO) must be
Flgu Method D1246: within laboratory control
1 with each batch of samples limits
processed not to exceed 20 CEIeiXtM~gn Hlag data

samples associated with duplicates
outside of laboratory RPDO')

a ~ ~ ~ ~ _____________limits
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES") Method RCRA (SW846)

Chemical Method 410.4 remguie : I with each -Not Applicable
Oxygen Blank batch of samples processed
Demand not to exceed 20 samples
(COD)

Criteria: Concentration
must be less than the

reporting limit

Corrective Action: Rerun all
samples associated with

_________ ________ unacceptable blank

Laboratory 410.4 Freouenc: I with each -Not Applicable
Control batch of samples processed
Sample not to exceed 20 samples

Criteri: Percent recovery
must be within laboratory

control limtits

Corrective Action: If not
within laboratory control
limits, rernm all associated

samples
Matrix 410.4 Frecuency: 1 per 10 -Not Applicable
Spike samples, minimum dfone

per batch of samples
processed

Criteria: Must be within
laboratory control limits

Corrective Action: Flag data
___________ ________outside of lim it _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

matrix 410.4 Not Applicable -Not Applicable
Spike

Duplicate _ _ _ _ _ _ _ _ _ _ _

LDuplicate 410.4 Not pplcablL,- -Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued).

Analysis QC Sample Method NPDES~') Method RCRA (SW&46) 11
Chloride Method 300.0(3) Fmguen y: I with each 9056 Freaun z: I with each

Blank 325.2 batch of samples processed 9252 batch of samples processed
323 not to exceed 20 samnples not to exceed 20 samples

Criteri : Concentration Criteri : Concentration
must be less thancthe must be less than the

reporting limit reporting limit

Corrective Action: Rerun all Corcie ci Rerun all
samples associated with samples associated with

unacceptable blank unacceptable blank
Laboratory 300.0)~ Freguency: I with each 9056 E~jjcn~ 1 with each

Control 325.2 batch of samples processed 9252 batch of samples processed
Sample 353 not to exceed 20 samples not to exceed 20 samples

Crierl: Percent recovery Criteria: percent recovery
must be within laboratory must be within laboratory

control limits control limits

Correctie Action If not CaIM s~tinnM Ef not
within control limits, rerun within laboratory control

all associated samples limits, rerun all associated
sampics

Matrix 30.0' Frequency: 1 per 10 9056 rEjmuenc: 1 with each
Spike 325.2 samples, minimum of one 9252 batch of samples processed

325.3 per batch of samples not to exceed 20 samples
processed

Criteria: Percent recovery
~fij~: Percent recovery must be within laboratory
must be within laboratory control limits

control limits
Methods 9251I Corrective

Correctve-Action: Flag data Action: If not within
outside of limit laboratory control limits,

rernm all associated samples

Metho-d 9056/9253
Corectve ctin:Flag

data associated with MS
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TABLE U.-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES0 ) Method RCRA (5W846)

Chloride Matrix 300.0O") Not Applicable 9056 Freauencv: 1 with each

(continued) Spikce 325.2 9252 batch of samples processed
Duplicate 325.3 not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits/C 20 %
RPD'(3)

f&KjqhMjgfi: Flag data
outside of limit

Method 9056: MSD is not
__________ _______ ~~~~~~~~~~~applicable

Duplicate 3o0.o0" Mtihods 300.0 325.1. 9056 Method 9056/9253:
325.2 325,. 25.3: Not 9252 Freaucncv: 1 with each
325.3 Applicable batch of samples processed

Criteria: RpD(3) Must be
Method 4500-Cl E:within laboratory control

Frequency: 1 with each limits
batch of samples processed Corrective Action: Flag

not to exceed 20 samples data associated with
duplicates outside of

Ilaboratory RPD(3 ) limits

Chlorine, Method 330.5 Freouenv I with each -Not Applicable
Residual Blank batch of samples processed

not to exceed 20 samples

Criteri : Concentration
must be less than the

reporting limit

Corrective Action: Renm all
samples associated with

___________ ___________ unacceptable blank _ _ _ _ _ _ _ _ _ _ _
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TABLE 9.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(') Method RC1IA (SW846) 2

Chlorine, Laboratory 330.5 Frwucn : 1 with each -Not Applicable
Residual control batch of samples processed

(continued) Sample not to exceed 20 samples

Cniteria: Percent recovery
must be within laboratory

contra! limits

Corrctiv Acton:If not
within laboratory control

limits, rerun all associated
_______ ____ __ ______sam ples _ _ _ _

Matrix 330.5 El~ucna: I with each -Not Applicable
Spike batch of samples processed

not to exceed 20 samples

Criteria: Must be within
laboratory control limits

Cguo jg ~t Flag data
____________ ~~~outside of limit

Matrix 330.5 Not Applicable -Not Applicable
Spike

Duplicate ____

Duplicate 330.5 Fmguency I with each -Water

batch of samples processed
not to exceed 20 samples

Criteraia S 20 O/a nPD03)

Corrective Actionw Flag data
outside Of limit,
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDFS('" Method RCRA (SW846) In

Chromium Method 3500 Cr-D Freauency: 1 with each '7196A Frequency: 1 with each
(Crfl) Blank batch of samples processed batch of samples processed

not to exceed 20 samples not to exceed 20 samaples

Criteria: Concentration Criteria: Concentration
must be less than the less than reporting limit

reporting limit
Corrective Action: Rernm

Corrective Action: Rerun all samnples associated'with
all samples associated with unacceptable blank

_________ unacceptable blank _ _ _ _ _ _ _ _ _ _ _ _ _ _

Laboratory 3500 Cr-D FEauenc: 1 with each 7l96A Freauen: 1 with each
Control batch of samples processed batch of samples processed
Sample not to exceed 20 samples not to exceed 20 samples

prepped
Criteri : Percent recovery
must be within laboratory Criteria: percent recovery

control limits for water must be within ±
15 %and for solids must

Corrective Action: If not be within ± 20%
within laboratory control
limits, rernm all associated Corrective Action: Rerun

samples all samples associated with
______ unacceptable LCS

Matrix 3500 Cr-D) Frequency: 1 with each 3060A Frequency: 1 with each
Spike batch of samples processed 7196A batch of samples processed

not to exceed 20 samples not to exceed 20 samples

Cdlsera: Must be within Criteria: Advisory limits
laboratory QC limtits are 75% - 125% recovery

Corrective Action: Flag Corrective Action: Hlag
data outside of limit data associated with

_______ ______ ~~~~~~~~~~unacceptable Matrix Spike

Matrix 3500 Cr-D) Not Applicable 7196A Not Applicable
Spike

___________ Duplicate
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES" ~ Method RCRA (SW846) 0

Chromium Duplicate 3500 Not Applicable 71.96A FmjcnY I with eah
(Cr4¶ Cr-D batch of samples processed

(continued) not to exceed 20 samples

Criteria: •<20 % RPD(l)

limit

Corrective Action:
___________ _____ ____ _______ ____ _________________Flag data outside of lim it.

Conductivity, Method 120.1 Not Aunicable 9050A Not Applicable
Specific Blank

Conductivity, Laboratory 120.1 Freqruency: 1 with each 9050A Frelungy: 1 with each
Specific Control batch of samples processed batch of samples processed

(continued) Sample not to exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery Criteri : Percent recovery
must be within laboratory must be within laboratory

control limits control limits

-C~m~lixtq iio If not Corrective Action: If not
within laboratory control within laboratory control

limits, rerin all associated limits, rerun all associated
_________ ~samples samples

Matrix 120.1 Not Applicable 9050A Not Applicable
______ ______ Spike

Matrix 120.1 Not Applicable 9050A Not Applicable
Spike

____ ____ ___ Duplicate

Duplicate 120.1 Frequency: 1 with each 9050A Eriguen : I with each
batch of samples processed batch of samples processed
not to exceed 20 samples not to exceed 10 samples

Criteria: • 20 % RPDO3 )

Corrective Action: Flag data
_______ ______ _______ ____ __ ______outside of lim it.
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NFDES~l) Method RCIRA (SW846) (2

Cyanide Method 335.1 Fraeny 1 with each 9012A Frequiency: I with each
(Amenable) Blank batch of samples processed batch of samples processed

not to exceed 20 samples not to exceed 20 samples

Criteria: Concentration Criteria: Concentration less
must be less than the thian reporting limit

reporting limit
~gjy~gmj: p~p,111 ~ Cqgix At~a n: Rerun all
Correctiv Acti : erun allsamples associated with

samples associated with unacceptable blank
_______ unacceptable blank

Cyanide Laboratory 335.1 Frestue : 1 with each 9012A Freotnency: I with each

(Amenable) Control batch of samples processed batch of samples processed

(continued) Sample not to exceed 20 saniples not to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

control limits control limits

Corrective Action: If not
within laboratory control Corrective Action: Rerun all
limits, rerun all associated samples associated with

_________ _______ ~samples unacceptable LCS

Matrix 335.1 Frequency: I per 10 9012A Freaucncv: 1 with each
Spike samples, minimum of one batch of samples processed

per batch of samples not to exceed 20 samples
processed

Criteria: Advisory limits arc
Criteria: Percent recovery 75% - 125% recovery
must be within laboratory

control limits Corrective Action: Flag data
associated with

Corrective Action: Flag data unacceptable Matrix Spike
outside of limit

Mvatrix 335,1 Not Applicable 9012A Frecuency: 1 with each

Spike batch of samples processed

Duplicate not to exceed 20 samples
Criteri : Advisory limits are

75% - 125% recovery
Corrective Action: Flag data
associated with

________unacceptable Matrix Spike
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPD)ESW1 Method RCRA (SW846) (3)
Duplicate 335.1 Not Applicable 9012A Not Applicable

Cyanide Method 335.2 FE~iiti: 1 with each 9012A FEouencv: I with each
(Total) Blank 353 batch of samples processed batch of samples processed

354 not to exceed 20 samples not to exceed 20 samples

4500- Criteri: Concentration Criteri: Concentration less
CN E must be less than the than reporting limit

reporting limit
Co~1rreciv Aci: Rerun all

Coregiv Action: Rernm all samples associated with
samples associated with unacceptable blank

__________ ~~unacceptable blank

Laboratory 335.2 Flsatieny: 1 with each 9012A Fmquen: I with each
Control 353 batch of samples processed batch of samples processed
Sample 354 not to exceed 20 samples flat to exceed 20 samples

4500- Criteri : Percent recovery Criteria: Percent recovery
CNEB must be within laboratory must be within laboratory

control limits control limits

Corrective Action: If not Corrective Action: Rerun all
within laboratory control samples associated with
limits, rerun all associated unacceptable LCS

_______ ____ __ ______sam ples _ _ _ _

Matrix 335.2 Frequency: I per 10 9012A Frequency: I with each
Spike 33. samplcs, minimum of one batch of samples processed

per batch of samples not to exceed 20 samples
335.4 ~~processed

4500- Criteria: Advisory limit is
CNEB Criteria: Percent recovery 75% - 125% reoovely

must be within laboratory
control limits CorectivLe ~Action: Rlag data

associated with
CorrectiveAton: Flag data unacceptable Matrix Spike

____________ ~~~~~~~outside of limit
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QIC Sample Method NPDES"1 ) Method RCRA SWS46)()

Cyanide Matrix 335.2 Not Applicable 9012A Freouecvtc: 1 with each

(Total) Spike 353batch of samples processed

(continued) Duplicate 354not to exceed 20 samples

4500- Critri: Limit is 75% -
CN E 125% recovery

Correctie Action: Flag data
associated with

unacceptable Matrix Spike

Duplicate 335.2 Methods 335.2. 335.3 Not 9012A Not Applicable
Applicable

335.3

335.4 Method 4500-C NE:
freouecnv: I with each

batch of samples processed
not to exceed 20 samples

Criteria: !5 20 % RPD"3 '

Corrective Action: Flag data
outside of limit. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Flashpoint Method - Not Applicable 100Not Applicable

BlankIo

Laboratory - Not Applicable 1010 Not Applicable
Control
Sample _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Matrix - Not Applicable 1010 Not Applicable
Spike

Matrix - Not Applicable 1010 Not Applicable
Spike

Duplicate _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES"') Method RCRA (SWB46) 0

Flashpoint Duplicate -Not Applicable 1010 Freoency: 1 per batch of
(continued) S520 samples

Cdritei: RPD(3) must be s:
20%

Corecive A ctio : Flag data
associated with

_________ unacceptable Duplicate
Fluoride Method 300.0('> Freaut : I with each 9056 FEouencv: I with each

Blank 340.2 batch of samples processed batch of samples processed
not to exceed 20 samples not to exceed 20 samples

Cxlrite: Concentration Crijeri: Concentration
must be less than the must be less thant the

reporting limit reporting limit
Coreaixe Acign: Renin all

CorrectveAction: Rerun all samples associated with
samples associated with unacceptable

_______ _____ ~unacceptable blank ___

Laboratory 300.00)> Freauenc: 1 with each 9056 rEouencv: 1 with each
Control 340.2 batch of samples processed batch of samples processed
Sample not to exceed 20 samples not to exceed 20 samples

Criteri: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

control limits control limits

Corrective cion: If not Co9 ctv c~tion: If not
within laboratory control within control limits, renm

limits, rernm all associated all associated samples
samples
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES0 ) Method RCRA (SW846)0 )

Fluoride Matrix 300.0(') Frguen~ 1 per 10 samples 9056 Freaucy: I with each
(continued) Spike 340.2 by IC batch of samples processed

not to exceed 20 samples

Criteria: Must be within
laboratory QC limits Criteria: Percent recovery

must be within laboratory

Corrective Action: Flag dat control limits
outside of limit Corrective Action: Flag data

associated with outside of
limit

Matrix 300o05" Not Applicable 9056 Not Applicable
Spike 340.2

Duplicate ________

Duplicate 300.0(') Not Applicable 9056 Freuuen: I with each

340.2 batch of samples processed
Criteria: RPD~'3 must be
within laboratory control

limits
Corrective Action: Flag data

associated with duplicates
outside of laboratory RPDI3"

limits

Hardness Method 130.2 Floauenc: I with each -Not Applicable
Blank 2340B batch of samples processed

not to exceed 20 samples

Criteri: Concentration
must be less than the

reporting limit

Corrective Action: Rerun all
samples associated with

________ _______ ~~~~unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(') Method RCRA (SW846) o)
Hardness Laboratory 130.2 Freguencv: 1 with each -Not Applicable

(continued) Control 2340B batch of samples processed
Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

CorrcMdgAcio If not
within laboratory control

binuts, rerun all associated
samples ____

Matrix 130.2 Method 130.2. Not -Not Applicable
Spike 2340B Applicable

Method 234GB:

Frecluency. Criteria, and
Co-rrectieAction: See ICP

Metals Method 200.7
Requirements

Matrix 130.2 Method 130,2. Not -Not Applicable
Spike 2340B Applicable

Duplicate

Method 2 3 4GB

PrEaulencv. Criteria. and
Correcivye Aton: See ICP

Metals Method 200.7
_________ Requiremnents

Duplicate 130.2 reggjen : I per 20 -Not Applicable
2340B samples, minimum of one

per batch of samples
processed

Criteria: RPD(31 must be
within laboratory control

limits

Corrective Action: Flag data
____________ ~~~~~~~outside of limit
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TABLE U.-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDESO') Method KCRA (SW846) In

Iron, Method 3500-Fe Fffgpgfn : 1 with each -Not Applicable
Blank D) batch of samples processed

Ferrous & not to exceed 20 samples
Ferric

Criteria: Concentration
must be less than the

reporting limit

Correctie Actio: Rernm all
samples associated with

_________ ________ unacceptable blank _ _ _ _ _ _ _ _ _ _ _

Laboratory 3500-Fe fl~gue : I with each -Not Applicable
Control D batch of samples processed
Sample not to exceed 20 samples

Critcra: Percent revery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control

limits, rernm all associated
samples

Matrix 3500-Fe Freouencv: 1 every 10 -Not Applicable

Spike D samples

Criteri :Must be within
laboratory QC limits

£CimstiyeAstion: Flag
associated data outside of

limit

Matrix 3500-Fe Not Applicable -Not Applicable
Spike D

____ ____ ____ D uplicate _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(') Method RCRA (SW846)
Iron, Duplicate 3500-Fe Freanenci: I per batch of 20 - Not Applicable

Ferrous & D samples

(cntned)i Critcri: Must be within
(continued) ~~~~~~laboratory QC limits

Corrctie Atio Flag
associated data outside of

_ _ _ _ _ _ _ _ _ _ _ ~~~~~~~~~limit
Nitrate Method 300,0(') Freauen : 1 with each 9056 Freauen : 1 with each

Blankc 353.2 batch of' samples processed batch of samples processed
not to exceed 20 samples not to exceed 20 samples

Criteria: Concentration Cfrited: Concentration
must be less than the must be less than the

reporting limit reporting limit

Corrective ActOn: Remn all
samples associated with

__________ ~~unacceptable blank
Labortory 3O00.0(' FrequVency: 1 with each 9056 Freauencv: I with each

Control 353.2 batch of samples processed batch of samples processed
Sample not to exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

control limits control limtits

Correctve Acton: If not Corrective Action: If not
within laboratory control within laboratory control

limits, rerun all associated limits, rerun all associated
__________ ~samples ______samples



877 296

SThNorthCanton LQM
Table Scct io
Revision No.: 2.0
DlaiRevised: April2 22002
Page 199 of 350

TABLE 8.4-5

Inorganic Laboratory Quality Control Samples
(Continued)

Analysis QC Sample Method NPDESW) Method RCRA (SW846O(a

Nitrate matrix 30o.0(') Freouenc: 1 per 10 9056 Freaunc: I with each

(continued) Spike 353.2 samples, minimum of one batch of samples processed
per batch of samples not to exceed 20 samples

processed
Criteria: Percent recovery

Critcri :Must be within must be within laboratory

laboratory control limits control limits

Corrective Action: Hlag data Corrective Action: It not
outside of limit within laboratory control

limits, flag all associated
_________ samples

Matrix 30.(1Not Applicable 9056 Not applicable
Spike 353.2

Duplicate _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Duplicate 3O0.0 06 Not Applicable 9056 Freouencv: 1 per 10
353.2 samples

Criteria: RPD0 ) nmust be
within laboratory control

limits

Correctve Action: If not
within laboratory control
limits, flag all associated

samples
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TABLE 8.44
Inorganic Laboratory Quality Control Samples

(Continued)

QC
An~alylis Sample Method NPDESW) Method RCRA (SW846) (2)

Nitrite Method- Th55WO"~ Freouency: 1 with each 9056 Freauencv: I with each
Blank 353.2' batch of samples processed batich of samples processed

not to exceed 20 samples not to exceed 20 samples

Crteria: Concentration must Criteria: Concentration
be less than the reporting must be less than the

limit reporting limit

CoHr1Ictv Actiofl: Rerun all Corretive Q 1 io: Rerun all
samples associated with samples associated with

________ unacceptable blank _____ unacceptable blank
Laboratory 300,0(') Erunsn :I with each 9056 Frealuencv: I with each

Control 354.1 batch of samples processed batch of samples processed
Sample 353.2 not to exceed 20 samples not to exceed 20 samples

LA=~i: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

central limits control limits

CorcieAction: If not Corrective Action: If not
within laboratory control within laboratory control

limits, rerun all associated liinits, rerun a11 associated
samples ______samples

Matrix -3o 00.05 Freauenc: I per 10 9056 Freguency: 1 with each
Spike 354.1 samples, minimum of one batch of samples processed

353.2 per batchof samples not to exceed 20 samples
processed

Criteria: Percent recovery
Criteria: Must be within must be within laboratory
laboratory control limtits control limits

Corrective Action: If not
Corrective.Action: Flag data within laboratory control

outside of limit limits, flag all associated
_________ sam ples

Matrix 300.0(' Not Applicable 9056 Not Applicable
Spike 354.1

Duplicate 353.2
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TABLE U.-5
hiorganic Laboratory Quality Control Samples

(Continued)

QC
Analysis Sample Method NPDESW) Method RCRA (SWS46)

Nitrite Duplicate 300.0)~ Not Applicable 9056 Frequency: 1 per 10

(continued) 354.1 samples
353.2

Criteria: RPD0 ) must be
within laboratory control

limits

Corrective Action: If not
within laboratory control
limits, flag all associated

______ ______ ______ ___ __ ______sam ples

Nitrate- Method 353.2 Freauecy: I with each -Not Applicable
Nitrite Blank batch of samples processed

not to exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all

samples associated with

_______ ~~~~unacceptable blank ________

Laboratory 353.2 Frextuency: I with each -Not Applicable
Control batch of samples processed
Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Coreciv ction: If not
within laboratory control

limits, rerna all associated
_____________ ____________samples ____________
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

QC
Analysis Sample Method NPDES(') Method RCRA (SW846) 0

Nitrate- Matrix 353.2 Frecuency: I per 20 -Not Applicable
Nitrite Splike samrples, minimum of one

(continued) per batch of samples
processed

Crjkxig : Percent recovery
must be within laboratory

control limits

Corrective Action: Flag data
__________ ________outside of limit

Matrix 353.2 Not Applicable -Not Applicable
Spike

Duplicate _ _ _ _ _ _ _ _ _ _ _ _

Duplicate 353.2 Not Applicable -Not Applicable
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TABLE 3.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

QC
Analysis Samiple Method NPDES('" Method RCRA (SW846)t2

pH- Method 150.1 Not Applicable 9040B Not Applicable

Blank 9045C

Laboratory 150.1 Freauenv:I1 with each 9040B Freauecv 1 with each
Control batch of samples processedbatch of samples processed

Sample not to exceed 20 samples 94C ntt xed2 ape

Criteria: Sample provided by Criteria: Sample provided
external source, must be by external source, must be
within±O .O5 pHwuit~s within±+0.5 pH units

Corrective Acion, If not Correc~tieAction; If not
within laboratory control within laboratory control

limits, rerun all associated limits, rerun all associated
________ ~samples _____samples

Matrix 150.1 Not Applicable 9040B - Not Applicable
Spike 9045C

Matrix 150.1 Not Applicable 9040B Not Applicable
Spike 94

___________ Duplicate 9045C_________ _____________
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

QC
Analysis Sample Method NPD1S(" Method RCRA (SW846) (n

pH Duplicate 150.1 Freouiencv: 1 with each 9040B rEaunv:1wthec
(continued) ~~~~~batch of samples processed 5C batch of samples processed

not to exceed 20 samples 94C not to exceed 20 samples

Criteria:~ 20 % RPD(3 ) Cuiteri: Advisory limits are
limit •20% RPDP)

Corrective Action: Flag data Corrective Action: Flag data
outside of limit. associated with

_____________________I unacceptable Duplicate
Phenolics Method 420.1 Frequency: 1 with each 9065 fl§§pepg: 1 with each

Blank batch of samples processed 9066 batch of samples processed
not to exceed 20 Samples not to exceed 20 samples

Criteria: Concentration lessCriterhj: Concentration must than reporting limit
be less than the reporting Corctv Action: Rernm all

limit samples associated with
Ckilec ~vA 'oii: Rntri allunacceptable blank

samples associated with
unacceptable blank ____ ___________

Laboratory 4T20.1 Frequency: 1 with each 9065 Frequency: I with eachControl batch of samples processed 9066 batch of samples processedSample not to exceed 20 samples not to exceed 20 samples

Cflkitei: Percent recoveryCriterii : Percent recovery must be within laboratory
must be within laboratory control limits

control liniits Cq;ie-cin if not
within laboratory control

Ck-~A~lg If not limlits, rerun all'associated
within laboratory control samples

limits, rerun all associated
-samples
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDESru Method RCRA (SW846)()

Phenolics Matrix 420.1 Fr~eoluen: I with each 9065 FeMaec : 1 with each

(continued) Spike batch of samples processed 9066 batch of samples processed
not to exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery

riB:Percent recovery must be within laboratory
must be within laboratory control limits

control limits Correctie Acton: Flag
associated data

Corretive Action: Flag data
associated with

________ ~~1unacceptable Matrix Spike _ _ ________

Matrix 420.1 Not Applicable 9065 Freauenc 1 with each

Spike 906 batch of samples processed
Duplicate not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits
Coff IyU~tAim:D Flag

associated data

Duplicate 420.1 Not Applicable 9065 Not Applicable
9066

Phosphate Method - Not Applicable 9056 Frwueg v 1 with each

Blank batch of samples processed
not to exceed 20 samples

Criteria: Concentration less
than reporting limit

Corectve Ac~tion: Rerun all
samples associated with

__________ ~~~~~~~~~~~~~unacceptable blank

Laboratory -- Not Applicable 9056 Frenuency: I with each

Control batch of samples processed

Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Ato: If not
within laboratory control
limits, rerun all associated

L------ =..L.~~~~~~~~~~~~~~~~~,am gles
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TABLE 8.4-5
Inorganic Laboratory Quaity Control Samples

(Continued)

Analysis Q Sape Method NPDES0u Method RCRA (SW846)
Phosphate matrix -Not Applicable 9056 Fre uency: 1 with each(continued) Spike batch of samples processed

not to exceed 20 samples
Criteria: Percent recovely
must be within laboratory

control limits
Qmr2WiyjActiogl: Flag

associated data associated
______ with MS outside of limitsMatrix -- Not Applicable 9056 Not Applicable

Spike
Duplicate _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Duplicate -- Not Applicable 9056 Freuenc: I with each
batch of samples processed

Criteria: RPD(3 ) must be
within laboratory control

limits
C2M~~iyAAtig: Flag

data associated with
duplicates outside of

laboratory RPD(3 ) limits
Phosphorus Method 30.('' Freauencv: 1 with each -Not Applicable
(Total and Blank 365.2 batch of samples processed

Ortho- not to exceed 20 samples
phosphate) 365.3

Criteria: Concentration
must be less tha the

reporting limidt

Coretie ctonRru all
samples associated with

unacceptable blank ___________
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Co ntinued)

Analysis QC Sample Method NPDFSW) Method RCRA (SW846) 0

Phosphorus Laboratory 30.('' Freouencv: 1 with each -Not Applicable
(Total and Control 365.2 batch of samples processed

Ortho- Sample not to exceed 20 samples
phosphate) 365.3

(continued) Criteria: Percent recovery
must be within laboratory

control limits

Correctve Action: If not
'within laboratory control

limits, remit all associated
_________ sam ples _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Matrix 30.(45 rexiuen : 1 per 10 snmples -Not Applicable

Spike 365.2 Criteri:Must bewithin

365.3 laboratory QC limits

£nx§ZteIA t Flag data
outside of limit

Matrix 300.0o4')~ Not Applicable -Not Applicable
Spike 365.2

Duplicate 36. _ _ _ _ _ _ _ _ _ _ _

Duplicate 300 .0t14~) Not Applicable -Not Applicable
365.2

____ ____ ____ ____ ____ ___ 365.3 _ _ _ _ _ _ _ _ _ _ _ _ _

Reactivity Method -- Not Applicable Chapter Frecuen: I with each

(Cyanide and Blank 7(6) batch of samples processed
Sulfide) Sections not to exceed 20 samples

7.3.3.2
and Criteria: Concentration

7.3.4.2 must be less than the
reporting limit

Corrective Action: Rernin all
samples associate with

______________________ unacceptable blank
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPD]ES0 ) Method RCRA (SW846) 0
Reactivity Laboratory - Not Applicable Chapter Feoucncv: I with each(Cyanide and Control 16>, batch of samples processedSulfide) Sample Sections not to exceed 20 samples(continued) 7.3.3.2

and -Criteria: Percent recovety
7.3.4.2 must be within laboratory

control limits

£gnti~~jxq~ji: Rerun all
samples associated with
I unacceptable LCSMatrix .- Not Applicable Chapter Follow QC sample

Spike 7(d) requirements of
Sections determinative method
7.3.3.2

and
____________ ~~~~ ~~~7,3.4.2 _ _ _ _ _ _ _ _ _ _ _ _

Matrix -- Not Applicable Chapter Follow QC sample
Spike 7(6) requirements ofDuplicate Sections determinative method

7.3.3.2
and

______ _____ ______ _____ 7.3,4.2
Duplicate .. Not Applicable Chapter Not Applicable

7(6)

Sections
7.3.3.2

and
_________ ~~~~~~~7.3.4.2

Solids Method 160.1 Freauency: 1 with 'each -Not Applicable
Blank 160.2 batch of samples processed

160.3 not to exceed 20 samples
160.4 Cuiteri: Concentration

160.5 ~must be less than the
reporting limit

Corrective _Action: If analyte
level in method blank is, Ž

RI. for the analyte of
interest in the sample, all
associated samnples with

reportable levels of analyte
are reprepared and

reanalyzed. _ _ _ _
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

- - (~~~~~Continued)
QC

Analysis Sample Method NPDESWn Method RCR1A 8W8446)
Solids Method 160.1 Fgrenue : 1 with each -Not Applicable

Blank 160.2 batch of samples processed
160.3 not to exceed 20 samples
160.'4
160.5 Cflitenf Concentration must

be less than the reporting
limit

Corrective Action: If anialyte
level in method blank is ~

RL for the analyte of interest
in the samnple, all associated

samples with reportable
levels of analyte are

___________ __________ xtprepared. and reanalyzed. _ _ _ _

Solids Laboratory 160.1 Freotnenc: 1 with each -Not Applicable

(continued) Control 160.2 batch of samples processed
Sample 103 not to exceed 20 samples

160.4 jCritei: Percent recovery
mugt be within laboratory

160.5 control limits

Yoreti Ation If not
within laboratory control

limits, reprepare and rerun
all associated samples ____ ___________

Matrix 160.1 Not Applicable -Not Applicable
Spike 160.2

160.3
160.4

160 .5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Matrix 160.1 Not Applicable -Not Applicable
Spike 160.2

Duplicate 160.3

160.4

_____ _____ 160.5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Duplicate 160.1 Freouencv: 1 with each -Not Applicable

160.2 batch of samples processed
103 not to exceed 20 samples

160.4 C£nteri: Sample results
105 should agree within 20% if
105 both the sample and sample

duplicate results are > S X
Ra

_ f l~~~~~~~~~oretv Ato:Flgdt
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Analysis Sam le MethodNPDES(') eto RCRA 5SW846) )
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TABLE U.-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method - NPDFS"' ~ Method RCRA (5W846)
Sulfate Method 300.OM flmguc : I with each 9038 Egmujgcy: 1 with each

Blank 375.4 batch of samples processed 9056 batch of samples processed
not to exceed 20 samples not to exceed 20 samples

Criteria: Concentration Criteria: Concentration
must be less than the must be less than the

reporting limit reporting limit

Corrective Action: Rerun all QrayL4jgf: Rerun all
samples associated with samples associated with

__________ ________ unacceptable blank unacceptable blank

Laboratory 300' Fraey: 1 with each 9038 reqguency: 1 with each
Control 375.4 batch of samples processed 9056 batch of samples processed
Sample not to exceed 20 samples not to exceed 20 samples

Critera: Percent recovery Method 9038 Criteria:
must be within laboratory Percent recovery must be

control limits within d:15 %

Co£ civMEAcin If not Method 9056 Criteria:
within laboratory control Percent recovery must be
limits, rerun all associated within laboratory control

samples limits

Corrective Action: Rerun all
samples associated with

_______ _ ____ ______ _______ _____ ______ unacceptable LCS (ICV)
Matrix 300,0(5 Frequency: 1 per 10 9038 Freouenc: 1 with each
Spike 375.4 samples, minimum of one 9056 batch of samples processed

per batch of samples not to exceed 10 samples
processed 9038) or 20 samples (9056)

Cniteria: Percent recovery Method 9038 Criteria:
must be within laboratory Limits are 75% - 125%

control limits recovery

Corrective Action: Hlag data Method 9056 Criteria:
outside of limit Percent recovery must be

within laboratory Ocontrol
limits

Corrective Action: Hlag data
associated with

_____ ____ _____ _ ___ ____ _____ _____ _ ___ ____ unacceptable M atrix Spike

Matrix 300,0o') Not Applicable 9038 Not Applicable
Spike 315.4 9056

_________ Duplicate _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _
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TABLE 8.-5
Inorganic Laboratory Quality Control Samples

(Continued)

QC
Analysis Sample Method NPDES('" Method -RCRA (SW846)0 n
Sulfate Duplicate 30.7 Not Applicable 9038 reuencv: 1 with each

(continued) 373.4 9056 batch of samples processed

Criteria: RPj(S) must be
within laboratory control

limits

Corrective Action: Flag
data associated with
duplicates outside of

_______ laboratory RPD0 ) limits
Sulfide Method 376.2 Frecutenc: 1 with each 9030A Freaue : 1 with each

Blank batch of samples processed batch of samples processed
not to exceed 20 samples not to exceed 20 samples

Criteria: Concentration must Criteria: Concentration
be less than the reporting must be less than the

limit reporting limit

Coxrretive Actio : Reuru all CoreciveAcio: Rerun all
samples associated with samples associated with

_________ ________ unaccetale blank unacceptable blank
Laboratory 376.2 Frequency: I with each 9030A Freauenc: I with each

Control batch of samples processed batch of samples processed
Sample not to exceed 20 samples not to exceed 20 samples

Criteri : Percent recovery Crited : Percent recovery
must be within laboratory must be within laboratory

control limits control brmits

Correcive Action: If not Corrective Action: Flag
within laboratory control associated data

limits, remn all associated
______________ ~~~~~samples
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TAKLE 34-5
Inorganic Laboratory Quality Control Samples

(Continued)

QC
Analysis Sample Method NPDES") Method RCRA (SWS46)9

Sulfide Matrix 376.2 Freauenc: 1 with each 9030A Frequency: 1 with each
(continued) Spike batch of samples processed batch of samples processed

not to exceed 20 samples not to exceed 20 samples

Criteri: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

control limits control limits

CorrecivesActi2 Flag data Corrective Action: Flag
_______ _____ ~~outside of limit associated data

Matrix 376.2 Not Applicable 9030A Freouencv: 1 with each
Spike batch of samples processed

Duplicate not to exceed 20 samples
Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag
associated data

Method 9034: Not
_____ _____ _____ ___ _ ____ _____ _____ _____ ____ ____A pplicable

___________ Duplicate 376.2 Not Applicable 9030A + -Not Applicable
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

QC
Analysis Sample Method NPDES0n Method RCRA (5W846) (n

Total Method 415.1 Frmenuec: 1 with each 9060 Freouencv: I with each
Organic Blank batch of samples processed Walkdey batch of samples processed
Carbon not to exceed 20 sample Black not to exceed 20 samples
(TOC)

£dkqdn: Concentration must Criteria: Concentration less
be less than the reporting than reporting limit

limit
Corrective Acon: Rernm all

Correctie Action: Rerun all samples associated with
samples associated with unacceptable blank

_________ ________ unacceptable blank

Laboratory 413.1 Frlue I with each 9060 Frcqrunn : I with each
Control batch of samples processed Waildey- batch of samples processed
Sample not to exceed 20 samples Black not to exceed 20 samples

Criteria: Percent recovery Criteria: percent recovery
must be within laboratory must be within laboratory

control limits control limits

Corrective Action: If not Cgaixg ~ qn: Rerun all
within laboratory control samples associated with

limits, rerun all associated unacceptable LCS
samplesI

Matrix 415.1 Feaue : 1 per 10 9060 Freauencv: I with each
Spike samples, minimum of one Walkley- batch of samples processed

per batch of samples Black not to exceed 20 samples
processed

Criteria: Percent recovery
£rijled: Percent recovery must be within laboratory
must be within laboratory control limits

control limits

£ggin kiYLgqQn Flag data Reanalyze if sample
outside of limit remaining. If not, flag data

associated with
un-acceptable Matrix Spike
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDESo) Method RCRA (SW846) (3)

Total matrix 415.1 Not Applicable 9060 F ueoncny: I with each
Organic Spike Wailkey- batch of samples processed
Carbon Duplicate Black not to exceed 20 samples

(cOntnud Criteria: Percent recovery
(continued) ~~~~~~~~~~~~~~~~must be within laboratory

control limits

Corrective Action
Reanalyze if sample

remaining, If not, flag data
associated with

unacceptable Matrix Spike
_________ Duplicate

Duplicate 415.1 ~Not Applicable 900Not Applicable
Walkley-

Black

Total Method 450.1 (5 reouenc: 1 with each set 9020B Freouncy Rum in duplicate
Organic Blank of S samples between each group of 8
Halides analytical dcterminations
(TOX) Criteria: Concentration less

than reporting limit Criteria: Concentration less
than reporting limit or less

Corrective Action: Rerun all than 2 X MDL or RL
samples associated with whichever is lower

unacceptable blank
Corrective Action: Rerun all

samples associated with
unacceptable blank

Laboratory 450.1 Em~uen~ I with each 9020B Preouenc: I with each
Control batch of samples processed batch of samples processed
Sample not to exceed 20 samples not to exceed 20 samples

Criteri : Percent recovery of Criteria: Percent recovery of
anayte must be within analyte must be within 90-

laboratory control limits 110%
Corrctie Atio: Remi all

Corrective Action: Rernm all samples associated with
samples associated with unacceptable LCS (ICV)
unacceptable LCS (ICV)
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TABLE 1.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NP'DES(" Method RCEA (SW846) to
Total Matrix 450.1 ~~ Preaucnc:I1 per 10 9020B Freauecti: I per batch ofOrganic Spike samples, minimumt of one 10 samples

Halides per batch of samples
(TOX) processed Criteria: Must be within(continued) laboratory control limits

Crild i: Must be within
laboratory control limits C~f~iAi~ m: Flag data

associated with
CQ229iU~~~q~~n. unacceptable Matrix Spike

Reanalyze if sample SOP NO. CORP-WC-0001
remaining. If not, flag data
with unacceptable Matrix

________ ____ __ _______Spike _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Matrix 450.1' ~ Not Applicable 9020B Not Applicable
Spike

Duplicate

Duplicate 450.1 () FEagucncv: 1 with each 9020B FrecuencY: All samples
batch of samples processed will be analyzed in
not to exceed 20 samples duplicate

Criteria: •520 % flPD)) Criteriai:5 20 % RPD0 )limit limit if both the sample and
sample duplicate results are

£Q~~g~ljyAM~ign: > LO XMDL.
Flag data outside of limit,

Cor-rectiveAction:
Flag data outside of limit

________ ~~~~~~~~~SOP NO. CORP-WC-oooi
Turbidity Method 180.1. Fmgucn 1 with each -Not Applicable

Blank batch of samples processed
not to exceed 20 samples

Cri~ter: Concentration
must be less than the

reporting limit

£QxM2.Uv!Actioj: Rerun all
samples associated with

________ ~~~~~~~unacceptable blank
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TABLE 8.45
Inorganic laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES"' ~ Method RCRA (5W846) 9)

Turbidity Laboratory 180.1 Fmaue g: 1 with each -Not Applicable

(continued) Control batch of samples processed
Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corretive Action If net
within laboratory control

limits, rerun all associated
__________ ________sam ples _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Matrix 180.1 Not applicable -Not Applicable
Spike _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Matrix 180.1 Not Applicable -Not Applicable
Spike

Duplicate _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Duplicate 180.1 Frecueny 1 with each -Not Applicable
batch of samples processed
not to exceed 20 samples

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag data
outside of limit Not

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ A pplicable. _ _ _ _ _ _ _ _ _ _ _ _ _

Water Method -Not Applicable -Not Applicable
Content Blank

Laboratory -Not Applicable -Not Applicable
Control

Matrix -Not Applicable -Not Applicable
______ _____ Spike _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES0 ) Method RCRA (SW846) 0
Water Matrix -Not Applicable -Not Applicable

Content Spike
(continued) -Duplicate ____

Duplicate -Frequency: I with each -remuency: I with each
batch of samples processed batch of samples processed
not to exceed 20 samples not to exceed 20 samples

Criteria: !9 20 % RPID)

Corrective Action: Flag dat Criteria: S 20 % RPD(3 )
outside of limit, limit

Correctve Acton
Reanalyze if sample

remaining. If not flag data
_______________________ ~outside of limit.

GFAA Method 200 Fegqjey: I with each 7000A Freouec: 1 with eachMetals and Blank series batch of samples processed series batch of samples processedMemruy by 1631B not to exceed 20 samples not to exceed 20 samples
CVAA &(5 Criteria: Concentration less Criteria: Concentration less

than reporting limit than reporting limit

Crecat~ieActionn: Rerun all Corrctie. ctin: Renm all
samples associated with samples associated with

unacceptable blank unacceptable blank
______ SOP NOQ CORP-MT.0003 SOP NO. CORP-MT-0003

Laboratory 200 EFreanen: 1 with each 7000A Frmuen ~: I with eachControl series batch of samples processed series batch of samples processed
Sample 163 lB not to exceed 20 samples not to exceed 20 samples

Critda: percent recovery of Criteria: percent recovery of
analyte must be analyte must be
within+±20 % within~k20o%

Corrctiv Acion:Reni al £grqtjycton: Rerun all
samples associated with samples associated with

unacceptable LCS Unacceptable LCS
________ ~~~~~~SOP NO. CORP-MT-0003 SOP NO. CORP-MT-0003
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TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDESW) Method RCRA (5W846) ")

G3FAA Matrix 200 Fretme : with each batch 7000A Freoinencry: 1 with each
Metals and Spike seie of samples processed not to series batch of samples processed
Mervity by 1631lB exceed 20 samples not to exceed 20 samples

CVAA & (5) Criteria: Recovery must be Criteria: Recovery must be
CVAFS within 75-125 % within 75-125 %

(continued) ~Corrective Action: Flag data Acin Flag data
associated with associated with

unacceptable MS. (See SOP unacceptable MS. (See SOP
No. CORP-MT-0003 for NO. CORP-MT-0D03 for
detailed corrective action detailed corrective action

procedure and for other QC procedure and for other QC
__________ _______ procedures.) __ _ _ _procedures.)

Matrix 200 Freoiucnc: 1 with each 7000A Freaucecy: I with each
Spike series batch of samples processed series batch of salmples processed

Duplicate 163 lB not to exceed 20 samples not to exceed 20 samples

(3) Criteria: Recovery must be Criteria: Recovery must be
within 75-125 %, RPD1" within 75-125 % , RPD0 )

must bewithin 20% must bewithin 20%

Corrective Action: Flag data CorrectiveActiofl: Hlag data
associated with associated with

unacceptable MSD unacceptable MSD
SOP NO. CORP-MT-0003 SOP NO. CORP-MT-0003

Duplicate 200 Not Applicable '7000A Not Applicable
series series

163 IB

Post 200 Post Digestion Spike is 7000A Post Digestion Spike is
Digestion series conducted on all samples series conducted on all samples

Spikes 1631lB

ICP Metals Method 200.1 Freatuen: 1 with each 6010OB Freouenv 1 with each
Blank 200.8 batch of samples processed 6020 ntc tofeced2 samplesprcse

not to exceed 20 samples ntt xed2 ape

Criteja: Concentration less Criteria: Concentration less
than reporting limit than reporting limit

Corrective Action: Rerun all Corretiv Ati: Rerun all
samples associated with samples associated with

unacceptable blank unacceptable blank
SOP NO. CORP-MT-COO1 SOP NO. COPP-MT-0001



877 31?7

STL North CantortLQM
Table section
Revision No.: 2.0
Dais Revise: April 2.2002
page 220 of 350

TABLE M.-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES"I Method RCRA (SW346)0
1CP Metals Laboratory 200.7 Frefluy: 1 with each 6010B Ereouenc: 1 with each
(continued) Control 200.8 batch of samples pocessed 6020 batch of samples processed

Sample not to exceed 20 samples not to exceed 20 samples

Cnitena : percent recovery of Criteria: percent recovexy of
analyte must be&k85-l15% analyte must be t 20 %

Corrective Actio: Rerun all Cofciye Actio: Rerun all
samples associated with samples associated with

unacceptable LCS unacceptable LCS
SOP NO. CORP-MT-0001 SOP NO. CORP-MT-0O0l

Matrix 200.7 xreun : I with each 6010B Flrjjqn : 1with each
Spike 200.8 batch of samples processed 6020 batch of samples processed

not to exceed 20 samples not to exceed 20 samples

Criteria: Limits for percent Criteria: Limits for percent
recovery are recovery are

75-125% 75-125%

Corrective Action: Flag data Co fectveAction: Flag data
associated with associated with

unacceptable Matrix Spike unacceptable Matrix Spike
SOP NO. CORP-MT-0001 SOP NO. CORP-MT-0001

Matrix 200.7 Frecuenc: 1 with each Freauencv: 1 with each
Spike 200.8 batch of samples processed 60108 batch of samples processed

Duplicate not to exceed 20 samples 600 not to exceed 20 samples

Criled: Limits for percent Criteria: Limits for patcent
recovery are recovery are

75-125%, RPD(3 ) must be 75-125%, RPD(3) must be
withiin 20 % within 20 %

CorrbetveAction: Flag data Corr -deieAction: Hlag data
associated with associated with

unacceptable Matrix Spike unacceptable Matrix Spike
SOP NO. CORP-MT-Coo SOP NO. CORP-MT-000l
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TABLE S.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDFS'" Method RCRA (SW846)

ICP Metals Duplicate 200.7 Not Applicable 6010B Not Applicable

(continued) 200.8 6020

Serial 200.7 Emile z: I with each 6010B Freouec: I with each
Dilution 200.8 batch of samples processed 6020 batch of samples processed

not to exceed 20 samples not to exceed 20 samples

Criteri: 10 % Difference Criteria: 10 % Difference

Corrective Action: Flag data CoreuiveAtliop: Flag data
associated with associated with

unacceptable Serial Dilution unacceptable Serial Dilution
SOP NO. COliP-MTr-001 SOP NO. CORP.MT-0001

Footnotes
()National Pollutant Discharge Elimination System
()Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste. Physical/hemical Methods, (SW-

846), Third Edition, September 1986. Contains Final Update [ (July 1992), Final Update IIA (August 1993), Final
Update U1 (September 1994), Final Update fiB (January 1995), and Final Update III (December 1996).
RPD-Relative Percent Difference

(4> Orthophosphate only
(3) Method not listed in 40 CFR Part 136.

(6) Current promulgated method is a Guidance Method Only, SW-846, Final Update Ill, Rcv.3, 12/96.
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TABLE S.4-6M
Organic Laboratory Quality Control Samples

Analysis QC Sample Method NPDES") Method RCRA (SW846)0)

Aromatic Method 602 FEN=~ 1 with each 802IB Freouen c: 1 with each batch of
Volatiles by Blankc batch of samples processed samples processed not to exceed

OC not to exceed 20 samples 20 samples

Criteria: Concentration less Criteria: Concentration less
tha reporting limit than reporting limit

CoQrectixc Acio n: Rerun all CorrecbxeMActi: Remoi allsamples associated wit samples associated with
unacceptable blank unacceptable blank

Laboratory 602 Fmquen : 1 with each 8021lB Ereouency: 1 with each batch of
Control batch of samples processed samples processed not to exceed
Samnple not to exceed 20 samples 20 samples

Criteria: percent recovery Crieri: percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits

each analyte
Corrective Action: Rernm all

C&orrc-tive _Action: Rerun all samples associated with
samples associated with unacceptable LCS

unacceptable LCS

Matrix Spike 602 Freuencv: 1 per 10 samples 802 lB Frcuuencv: I with each batch of
from each site or I per samples processed not to exceed

month, whichever is more 20 samples
frequent

Criteria: percent recovery for
Cri±tein: percent utcoveiy each analyte should be within
for each analyte should be laboratory acceptance limits

within advisory limits given
in method Corrective Action: Flag data

associated with unacceptable
Cxt~g~ign: Flag data Matrix Spike

associated with unacceptable
_______ ~~~~~~~Matrix SpikeII
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TABLE 8.-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES~o Method RCRA (SW846)

Aromatic Matrix Spike 602 Not Applicable 8021lB Fregrnl: I with each batch of
Volatiles by Duplicate samples processed not to exceed

GC 20 samples

(continued) Criteria: percent recovery for

each analyte should be within

laboratory acceptance limits

Correcive Aci m: Flag data
associated with unacceptable

Matrix Spike

Duplicate 602 Not Applicable 8021lB Not Applicable

Surrogates 602 Surrogates spiked into 8021B Surrogates spiked into method
method blank and all blank and all samples (QC

samples (QC included) included)

Method Blank Criteria and Method Blank Crite:ria and
LCS: LCS:

All surrogates must be All surrogates must be within
within laboratory established laboratory established control
control limits before sample limits before sample analysis

analysis may proceed. may proceed.

Sample Criteria: Sample Criteria: Reprepare and
Re-xtract samples or flag reanlayze samples or flag
sample data not meeting sample data not meeting

surrogate criteria surrogate criteria

Internal 602 Optional: Internal standards 8021B Optional: Internal standards are
Standards are added to the method added to the method blank and

blank and all samples (QC all samples (QC included), If
included). If used, samte used, same compounds as used
compounds as used for for surrogates may be

surrogates may be appropriate.
appropriate.
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES0 ) Method RCRA (SW846)0

Halogenated Method -Not Applicable 8021lB Freouencv: 1 with each batch of
Volatiles Blank samples processed not to exceed

Volatiles by 20 samples
'IC

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory Not Applicable 8021lB Freauenc 1 with each batch of
Control samples processed not to exceed
Sample 20 samples

Criteria: percent recovery for
each analyte must be within
laboratory acceptance limits

Corretive ctio: Rerun all
samples associated with

unacceptable LCS
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDESu') Method RCRA (5W846)

Halogenated Matrix Spike -Not Applicable 8021B Freuencv: 1 with each batch of
Volatiles by samples processed not to exceed

GC 20 samples

(continued) ~ ~~~~~~~~~~~~~~~~~Criteria: percent recovery for

each analyte, should be 'within
laboratoxy acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Matrix Spike -- Not Applicable 8021B FEaguency: 1 with each batch of
Duplicate samnples processed not to exceed

20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Actio: Flag data
associated with unacceptable

Matrix Spike

Duplicate -Not Applicable 8021lB Not Applicable

Surrogates -Not Applicable 8021B Surrogates spiked into method
blank and all samples (QC

included)

Method Blank Criteria and
LCS:

All surrogates must be wi1thin
laboratory established control
limits before sample analysis

may proceed.

Sample Criteria: Reprepare and
reanalyze samples or flag
sample data not meeting

surrogate criteria.
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1 ) Method RC.RA (SW846)~
Halogenated Internal -Not Applicable 8021B Optional: Internal standards are
Volatiles by Standards added to the method blank and

cc all samples (QC included), If(continued) used, same compounds as used
for suirogates may be

appropriate.

Herbicides Method 615 () Froencv: 11with each U1SIA Eguqncy I with each
Blank extraction batch of samples extraction batch of samples not

not to exceed 20 samples to exceed 20 samples

Criteria: Concentration less Criteria: Concentration less than
than reporting limit reporting limit

Corrective Action: Re- Corrective Action: Re-extract all
extract all samples samples associated with

associated with unacceptable unacceptable blank
_____________ ~~~blank _ _ _ _ _ _ _ _ _ _ _ _ _ _

Laboratory 657ff'y Feauencv Ilwith each 8151A Frauency& Iwith each
Control extraction batch of samples extraction batch of samples not
Sample not to exceed 20 samples to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits

each analyte
Corrective Action: Re-extract

C~gqwyA4gim: Re- and reanalyze all samples
extract all samples associated with unacceptable

associated with unacceptable LCS
__________ ~~LCS

Matrix Spike 9614 FEeuencv: I per 10 samples 8t~iA freuencv: 1 with each
from each site or I per extraction batch of samples not

month, whichever is more to exceed 20 samples
frequent

Criteri : Percent recovery for
Criteria: Percent recovery for each analyte should be within

each analyte should be laboratory acceptance limits
within advisory limits given

in method Corretgiv Acton:Flag data
associated with unacceptable

f=WmtiAMtgon: Flag data Matrix Spike
associated with unacceptable

f ~ ~ _____MatrixSpike _____________
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1" Method ECRA (SW846)

Herbicides Matrix Spike 615 Not Applicable 8151A Emguency: 1 with each
(continued) Duplicate extraction batch of samples not

to exceed 20 samples

Cniteria: percent recovery for
each analyte should be within

laboratory control limits

Corrective4A1Qfl: Hlag data
associated with unacceptable

matrix spike sample

Duplicate 615 3)Not Applicable 8151lA Not Applicable

Surrogates 615 ' ~ Not Applicable 8151IA Surrogates spiked into method
blank and all samples (QC

included)

Method Blank Criteriaan
LCS:

All surrogates must fall within
laboratory established control
limits before sample analysis

may proceed.

Samnle Criteria: Re-xtract and
reanalyze samples or flag
sample data not meeting

surrogate criteria

Internal 615 (3) Not Applicable 8151lA optional
Standards
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1 ) Method RCRA (SWS46)()

Organo- Method -- Not Applicable 8141A Preouencv: 1 with each
phosphonts Blank extraction batch of samples not
Pesticides to exceed 20 samples

Crited: Concentration less than
reporting limit

Conydv Acti: Rerun all
samples associated with

________ ~~~~~~~~~~~unacceptable blank
Laboratory -Not Applicable 8141A Frcauencv: I with each

Control extraction batch of samples not
Samtple to exceed 20 samples

C£iteri : Percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action : Rerun all
samples associated with

unacceptable LCS
Matrix Spike -- Not Applicable 8141A Frequency: 1 with each

extraction batch of samples not
to exceed 20 samples

Criteria: Percent recovery for
each analyte should be within
laboratory acceptance limits
£orrfiytAstioN: Flag data
associated with unacceptable

_________M s

Matrix Spike -- Not Applicable 8141IA Frcucpg I with each
Duplicate extraction batch of samples not

to exceed 20 samples

Criteri : Percent recovery for
each analyte should be within
laboratory acceptance limits

Corrgetie cton: Flag data
associated with unacceptable

Ms
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j Analysis QCSample Meho NPDES0 ) Method RCRA (5W846) 0

It ~~~~~Dplicate -NtApplicable 84ANtApial

TABLE 5.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDESWl Method RCRA (SW846)

Organo- Surrogates -- Not Applicable 8141A Surrogates spiked into method
phosphorus blank and all samples (QC
Pesticides included)

(continued) Method Blank and LCS
Criteria: Results must fall

within laboratory-established
control limtits

Sanple Critfri: Re-extract and
reanalyze samples or flag
sample data not meeting

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I surrogate criteria

PAils by GC Method 610 Freuuencv: 1 with each 8310 FEcquencv 1 with each
and HPLC Blank extraction batch of samples extraction batch of samples not

not to exceed 20 samples to exceed 20 samples

Criteria: Concentration less Criteria: Concentration less
than reporting limit than reporting limit

Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with

unacceptable blank unacceptable blank

Laboratory 610 I'reouencv: I with each 8310 reonuencv: 1 with each
Control extraction batch of samples extraction batch of samples not
Sample not to exceed 20 samples to exceed 20 samples

Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
linmits given in method for laboratory acceptance limits

each analyte
CornetieAction: Rerun all

Corrective Acin Renun all samples associated with
samples associated with unacceptable LCS

_________ _________ ~~unacceptable LCS
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES"u Method RCRA (SW846)0M

PA~s by GC Matrix Spike 610 ftujg : I per 10 samples 8310 Freuencv: I with each
and HPLC from each site or I per extraction batch of samples not
(continued) month, whichever is more to exceed 20 samples

frequent
Cr1ite percent recovery for

Criteria: percent recovery each analyte should be within
for each analyte should be laboratory acceptance limits

within advisory limits given
in method Correcive Action: Flag data

associated with unacceptable
CmmjaveActio : Flag data Matrix Spike
associated with unacceptable

________ ~~~~Matrix Spike _ _ _ _ _ _ _ _ _ _ _

Matrix Spike 610 Not Applicable 8310 Freouencv: 1 with each
Duplicate extraction batch of samples not

to exceed 20 samples

Cnknnri: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Hlag data
associated with unacceptable

________ ______ ~~~~~~~~~~~Matrix Spike

Duplicate 610 Not Applicable 8310 Not Applicable
Surrogates 610 Not specified in method 8-310 Surrogates spiked into method

blank and all samples (QC
included)

Method Blank Criteria and
LCS:

Results must fall within
laboratory established control

limits
Sample Criteria: Re-extract and

reanalyze samples or flag
sample data not meeting

_________ ~surrogate criteria
Internal 610 Optiona 30Otoa

Standards
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(') Method RCRA (SW846)0o

Pesticides/ Method 608 Freouencv: 1 with each 8081A rEouencv: 1 with each
PCBs Blank extraction batch of samples 8082 extraction batch of samples not

not to exceed 20 samples to exceed 20 samples

Criteria: Concentration less Criteri : Concentration less
than reporting limit than reporting limit

CoggelineActio: Rerun all Cogretive Action: Reprepare
samples associated with and reanalyze all samples

unacceptable blank associated with unacceptable
______________ ~~~~~~~~~~~~blank

Laboratory 608 FEcluency: 1 with each 8081IA Freouencv: 1 with each
Control extraction batch of samples 8082 extraction batch of samples not
Sample not to exceed 20 samples to exceed 20 samples

Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for lab~oratory acceptance limits

each analyte
Corrective Action: Rerun all

Corrective Action: Renmn all samples associated with
samples associated with unacceptable LCS

unacceptable LCS

Matrix Spike 608 Froguency: 1 per 10 samples 8081A Fmeonency: 1 with each
from each site or 1 per 8082 extraction batch of samples not

month, whichever is more to exceed 20 samples
frequent

Crikhin: percent recovery for
Crliteri: percent recovery each anadyte should be within
for each analyte should be laboratory acceptance limits

within advisory limits given
in method Corrective Action: Flag data

associated with unacceptable
Correct~ivAcion: Flag data Matrix Spike
associated with unacceptable

____________ _____________M atrix Spike
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPD)ES(') Method RCRA (SW846)()

Pesticides/ Matrix Spike 68Not Applicable S081A Frecuency: 1 with each
PCBs Duplicate 80882 extraction batch of samples not

(continued) to exceed 20 samples

Cri1erin: percent recorveiy for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

________ ______ ~~~~~~~~~~~Matrix Spike

Duplicate 608 Not Applicable 8081A Not Applicable
_______________ ~~~~~~8082

Surrogates 608 Not specified in method 8081IA Surrogates spiked into method
8082 blank and all samples (QC

included)

Method Blank Criteria and
LCS:

Results miust Wal within
laboratory established control

lintits

Sanmpe Criteri : Re-extract and
reanalyze samples or flag
sample data not meeting

______ ~~surrogate criteria
Internal 608 Optional 8081A Optional

Standards 8082
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(') Method RCRA (SW846)0 )

Petroleum Method 413.1 Freauency: I writh each 9070 rEcuency: I with each
Hydra- Blank 418.1 extraction batch of samples extraction batch of samples not

carbons/Oil not to exceed 20 samples 9071A to exceed 20 samples
and Grease

Criteria: Concentration less Criteria: Concentration less
than reporting limit than reporting limit

Corrective Actio: Rerun all Corciye4Aflgon: Rerun all
samples associated with samples associated with

unacceptable blank unacceptable blank

Method 413. 1: Not
Applicable
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES"1 ) Method RCRA (SW846) o'
Petroleum Laboratory 413.1 Freouencv:7 I. with each 9070 Freouency: 1 with each

Hydro- Control 418.1 extraction batch of samples extraction batch of samples not
cartons/Oil Sample not to exceed 20 samples 9071A to exceed 20 samples
and Grease
(continued) Criteria: Percent recovery Criteria: Percent recovery must

must be within laboratory be within ± 20%
control limits

Corrective Actio: If not samplestv Assciac withunal
within laboratory control unplsacscptabed LCSh

limits, rerun all associated uacpal C
samples

Method413fl Not
_______ _____ _ _______Applicable

Matrix Spike 413.1 F-rqucncy I with each 9070 faernha Ya71 with each
418.1 extraction batch of samples extraction batch of samples not

not to exceed 20 samples 9071A to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recovery must
must be within laboratory be within laboratory control

control limits limits

Cm y glo:FlgCorrective Action::Flag M *fa
associated data associated data

MethodA~ll. Not
______________ ~~Applicable _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Matrix Spike 413.1 Not Applicable 9070 frequency: 1 with each
Duplicate 418.1 97A extraction batch of samples not

901 lA to exceed 20 samples

Criteria: Percent recovery must
be within laboratory control

limfits
Cgulnbqs Aign: Flag

associated
________ ______________________Meto 9071: Not Applicable
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TABLE 8.4-6
Organic bboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES~o Method RCRA (8W846) c)

Petroleum Duplicate 413.1 Not Applicable 9070 Freouencv: 1 with each
Hydra- 418.1 9071A extraction batch of samples not

carbons/Oil to exceed 20 samples
and Grease
(continued) Criteria: Percent recovery must

be within laboratory control
limits

Corrective Action: Flag
associated

Method 90.70: Not Applicable

Surrogates 413.1 Not Applicable 9070 Not Applicable

418.1 9071A

Internal 413.1 Not Applicable 9070 Not Applicable
Standards 418.1901

1664A 90711

Petroleum Method l664A(4 ) Freouenv 1 with each 9071B Freqluecya: 1 with each
Hydra- Blank preparation batch preparation batch
carbons

Critaria: Concentration Crle Concentration must be
must be less than the less than the reporting limit

reporting limit

Corrective Action: Rerun all
CorretiveAcijon: Rerun samples associated with

all samples associated with unacceptable blank
unacceptable blank
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDESt1 ) Method RCRA (SWB46)

Petroleum Laboratory 1664A Prau I with each 9071B Ereguency: 1 with each
Hydro- Control analytical batch analytical batch
carbons Sample

(continued) Criteria: Waters - See limits Cttr Waters - See limits in
in SOP, NC-WC-0084 SOP, NC-WC-0084
Soils - Percent recovery Soils - Percent recovery must be

must be within laboratory within laboratory control limits
control limits

CorxmctiveAtio m: Rernm all
Coretive Actio : Reamn samples associated with
all samples associated with unacceptable LCS

unacceptable LCS

Matrix Spike 1664A Preuencv: 1 with every 10 9071B Freouencv: 1 with every 10
samples per site samples per site

jrijri: See percent Criteria: See percent recovery
recovery limits in SOP, limits in SOP,

NC-WC-0084 NC-WC-0084

Corrective AUgg: See Corrective Action: See SOP,
________ ______ ~SOP, NC.WC-0084 _ _ NC-WC-0084

Matrix Spike 1664A Frecuenc: I with every 10 9071B Fegue n: 1 with every 10
Duplicate samples per site samples per site

Criteria: See percent Criteria: See percent recovery
recovery and RPD limits in and IiPD limits in SOP, NC-

SOP, NC-WC-0084 WC-0084

Cor~rect~iveAcfion: See Corrective Action: See
________ ~~~~~NC-WC.0084 ____NC-WC-0084

Duplicate 1664ANtA liae971No Aicb~le
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPIDES'" Method RCRA (SW846)C2

Purgeable Method 601 Freauencv: I with each 8021lB Freuucncv: I with each
Halocarbons Blank extraction batch of samples extraction batch of samples not

by GC not to exceed 20 samples to exceed 20 samples

Criteria: Concentration less Criteria: Concentration less
than reporting limit than reporting limit

Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with

unacceptable blank unacceptable blank

Laboratory 601 Freouencv: I with each 8021lB Frequency: 1 with each
Control extraction batch of samples extraction batch of samples not
Sample not to exceed 20 samples to exceed 20 samples

Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits

each analyte
Corrective Action: Rerun all

Corrective Action: Rerun all samples associated with
samples associated with unacceptable LCS

________ ______ unacceptable LCS

Matrix Spike 601 Freouencv: I per 10 samples 8021lB freonencv: I with each
from each site or 1 per extraction batch of samples not

month, whichever is more to exceed 20 samples
frequent

Criteria: percent recovery for
Criteria: percent recovery each analyte should be within
for each analyte should be laboratory acceptance limits

within advisory limits given
in method Correcive Action: Flag data

assocated with unacceptable
Corrective Ato:Flag data Matrix Spike
associated with unacceptable

Matrix Spike _________
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TABLE 8.4-6
Organic Lahoratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDESt1 ) Method RCRA (SW846)r

Purgeable Matrix Spike 601 Not Applicable 8021lB Frequency: 1 with each
Halocaitons Duplicate extraction batch of samples not

by GC to exceed 20 samples
(continued)

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

________ ~~~~~~~~~~~~~~~Matrix Spike

Duplicate 601 Not Applicable 8021B Not Applicable

Surrogates 601 Surrogates spiked into 8021B Surrogates spiked into method
method blank and all blank and all samples (QC

samples (QC included) included)

Method Blank Criteria and Method Blank Criteria and
hu: ~~~~~~~LCS:

All surrogates must be All surrogates must be within
within laboratory established laboratory established control
control limits before sample limits before sample analysis

analysis may proceed. may proceed.

Samo~le Criteria: Sanmie Criteri?: Re-entact: and
Re-extract samples or flag reanalyze samples or flag
sample data not meeting sample data not meeting

______ ~~surrogate criteria surrogate criteria

Internal 601 Optional: Internal standards 8021B Optional: Internal standards are
Standards are added to the method added to the method blank and

blank and all samples (QC all samples (QC included), if
included), If used, same used, same compounds as used
compounds as used for for surrogates may be

surrogates may be appropriate.
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TABLE 84-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(') Method RCRA (SW846) ('

Sernivolatiles Method 625 freouencv: 1 with each S2'70C Ereouencv: 1 with each
Blank extraction batch of samples extraction batch of samples not

not to exceed 20 samples to exceed 20 samples

Criteria: Concentration less Criteria: Concentration less than
tha reporting limit reporting limit

CoreciveAcio: Rerun all Corrective Action: Reextract
samples associated with and reanalyze all samples

unacceptable blank associated with unacceptable
blank

Laboratory 625 Freoency: I with each 8270C Freouencv: I with each
Control extraction batch of samples extraction batch of samples not
Sample not to exceed 20 samples to exceed 20 samples

Crkia: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits

each analyte
Corrective Action: Reextract

Corrective Action: Rernm all and reanalyze all samples
samples associated with associated with unacceptable

unacceptable LCS LCS

Matrix Spike 625 Feoquencv: I with each 8270C Freauencv: 1 with each
extraction batch of samples extraction batch of samples not
not to exceed 20 samples to exceed 20 samples

Criteria: percent recovery for £Clhi: percent recovery for
each analyte should be each analyte should be within

within advisory limits given laboratory acceptance limits
in method

Corrective Action: Flag data
Corrective Action: Flag data associated with unacceptable
associated with unacceptable Matrix Spike

Mabtrix Spike ___ _____
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1 ) Method RCRA (SW846) ")

Sernivolatiles Matrix Spike 625 Not Applicable 8270C Fr-eouncv: 1 with each
(continued) Duplicate extraction batch of samples not

to exceed 20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

_______________ ~~~~Matrix Spike

Duplicate 625 Not Applicable 8270C Not Applicable
Surrogates 625 Surrogates spiked into 8270C Surrogates spiked into method

method blank and all blank and all samples (QC
samples (QC included) included)

Method Blank and LOS Method Blank and LOS
Criteria: Criteria:

All stirrogates must be in All sunrogates must be in
control before sample control before sample analysis
analysis may proceed may proceed

Samole -Critermia: Re-extract Salme Criteria: Re-extract and
samples or flag sample data reanalyze samples or flag

not meeting surrogate sample data not meeting
criteria surrogate criteria

Internal 625 fruncyiy Internal 82700 Internal Standards are added to
Standards standards spiked into method all samples (QC samples

blank and all samples (QC included). Internal standard area
included) of daily standard must be within

50% to 200% of the response in
Criteria: All internal the mid level of the initial

standard recoveries must be calibration standard.
within laboratory control The retention time OM' for anylimits internal standard (IS) in the

C ~~~~~~~~~continuing calibration must notCorr~etveAction~: Flag exceed ± 0.3 minutes from mid
sample data not meeting level initial calibration standardinternal standard recovery IS RT.

__________ ~~~~requirements
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TABLE B."-
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDES(1 ) Method RCRA (SW846) 0 )

Volatiles by Method 624 Frequency: I with each batch 8260B fter~ nca I with each batch of
(iC/MS Blank of samples processed not to samples processed not to exceed

exceed 20 samples 20 samples

Criteria: Concentration less Criteria: Concentration less than
thant reporting limit reporting limit

Corrective Action: Rerun all Corrective Action: Reunm all
samples associated with samples associated with

________ ______ ~unacceptable blank ____unacceptable blank

Laboratory 624 recquency: I with each batch 8260B FEouencv: I with each batch of
Control of samples processed not to samples processed not to exceed
Sample exceed 20 samples 20 samples

Criteria: percent recovery for Criteria: percent recovery for
each analyte should be each analyte must be within

within advisory limits given laboratory acceptance limits
in method

Corrective Action: Rernm all
Corrective Action: Flag data samples associated with
associated with unacceptable unacceptable LCS

Matrix Spike _________

Matrix Spike 624 Frequency: 1 per s- 20 8260B Freuencv: I with each batch of
samples froni each site or 1 samples processed not to exceed

per month, whichever is 20 samples
more frequent

Criteria: percent recovery for
Criteria: percent recovery for each analyte should be within

each analyte should be laboratory acceptance limits
within advisory limits given

in method Corrective Action: Flag data
associated with unacceptable

ComrelivxAtiolk:FHag data Matrix Spike
associated with unacceptable

________ _________ ~~~Matrix Spike _ _ _ _ _ _ _ _ _
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Analysis QC Sample Method NPDESo'r Method RCRA (SW846) (n
Volatiles by Matrix Spike 624 Not Applicable 8260B freouencv I with each batch of

GU/MS Duplicate samples processed not to exceed
(continued) 20 samples

Criteria: percent recovery for
each analyte should be within
laboratoiy acceptance limits
ConotiveAtio mr Flag data
associated with unacceptable

______ ~~Matrix Spike
Duplicate 624 Not Applicable 8260B Not Applicable

Surrogates 624 Surrogates spiked into 8260B Surrogates spiked into Method
Method Blank and all Blank and all samples (QC
samples (QC included) included)

Method Blank Criteria and
Method Blank Criteria: All LCS:

surrogates must be in control All surrogates must be in
before sample analysis may control before sample analysis

proceed. may proceed.

Samnie Criteria: ~Sample Criteria: Re-extract andReetatSamples orflag reanalyze sampics or flag
Rextatsamplesdaa ot meetig sample data not meeting

________ ______ ~~~surrgate criteria 1 rtei

Internal 624 I'milency Internal 8260B Internal Standards are added to
Standards standards spiked into method all samples (QC samples

blank and all samples (QC included). Internal standard area
included) of daily standard must be within

50% to 200% of the response in
Crtr All internal the mid level of the initial

standard recoveries must be calibration standard.
within laboratory control The retention time OMI for any

lifnits internal standard (IS) in the

Cn~~nxt~timi: Flag continuing calibration must notf~r-rzftytAW0: Flag exceed ± 0.5 minutes from mildsample data not meeting lvliiilclbainsadr
internal standard recovery leenta cairatio. tadr

______________ ~~~~requirements I T

Footnotes
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National Pollutant Discharge Elimination System
(2) Resource Conservation and Recovery Act Test Methods for Evaluatinel Solid Waste, PhvsicallChemialIVMethods, (SW-

846). Third Edition, September 1986. Contains Final Update I1(July 1992), Final Update HIA (August 1993), Final Update
11 (September 1994), FiInal Update IIB (January 1995). and Final Update MI (December 1996).

(3) Method not listed in 40 CFR Part 136.
(4) footnote deleted
(5) Method 300.0is aproposed 4OCFR method. Speacicstate and/or region approval is required for NPDES.
(6) EPA issued memo on the recommendation not to utilize reactive cyanide and sulfide methods
(7) STh North Canton does not perform organic drinking water methods (500 series)
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TAKLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

Analysis QC Method Requirement
____ ____ ____ Sample _ _ _ _

Cyanide, Total Method ILMO3,o Frueanen : I with each batch of samples processed not to exceed 20Blank ILM04.0sape

Criteri ILMOS 0: Concentration less than CRDL or less than lox
sample concentration

CriteriaILO4.Ol: If method blank is > CRDL, sample results are
acceptable if they are ~t 10-times method blank level.

Corrctie Acti~on: Reprepare all samples associated with
_________ ~~~~unacceptable blank

Laboratory ILMO3.0 Eregpueny: I with each batch of samples processe ofor eachSG
Control ILMO4O0 whichever is more frequent
Sample

Criteria: Water - 80-120%
Solid - Meet control limits established for solid reference material

Corrective Action: Reprepare all samples associated with
unacceptable LCS

Matrix ILMO3.0 FEauencv: I with each group of samples of a similar matrix typeSpike ILMO4.0 and concentration or for each SDG, whichever is more frequent

Criteria: 75-125% unless sample result > 4x spike amount

CorretiveAction: Flag data associated with unacceptable Matrix
Spike, perform post distillation spike at 2 x CRDL or 2x sample

_________ ~~~concentration whichever is greater
Matrix ILvtO3O Not Applicable
Spike IL 40

Duplicate IMO.

Duplicate ILM03.0 F-requency: 1 with each group of samples of a similar matrix type
ILMO4.0 and concentration or for each 51)0 whichever is more frequent

Cdritri: RPD:S 20% or ± CRDL if sample or duplicate value < Sx
CRDL

Correctiv~eAction: Flag all associated data associated if duplicate
resuilts outside control limits

Surrogates ILMO3.0 Not Applicable
ILM04.o

Internal ILM03.O Not Applicable
Standards ILMO.O~
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement
ICALP (excludes Method ILMO3.0 Faguen : 1with each batchof samples processed not to exceed 20

mercury) Blanik ILM04.0 samples

Criteria ILMO3.0: Concentration less than CRDL or less than lOx
sample concentration

Criteria ILMO4.0,: If method blank is > CRDL, sample results are
acceptable if they are ~! 10-times method blank level.

Corrective Action: Reprepare all samples associated with
unacceptable blank

Laboratory ILM03.0 Frqeouccy: 1 with each batch of samples processed or for each
Control nIoM04. SDG, whichever is more frequent
Sample

Criteria: Water - 80-120% except silver and antimony
Solid - Meet control limits established for solid reference material

Corrective Action: Reprepare all samples associated with
unacceptable LCS

Matrix Spike ILM03.0 Freguenc: 1 with each group of samples of a similar matrix type

ILMO4.0 and concentration or for each SDG whichever is more frequent

Criteris : 75-125% unless sample result >4x spike amount

Corrective Action: Flag data associated with unacceptable Matrix
perform post digestion spike at 2xCRDL or 2x samnple

concentration whichever is greater

Matrix Spike ILM03 .0 Not Applicable
Duplicate ILM04.0 ____________________

Duplicate ILMO3.0 Precuency: 1 with each group of samples of a similar matrix type

ILM04.0 and concentration or for each SDG whichever is more frequent

Criteria: RPD:S 2O0/ or ± CRDL if sample or duplicate value < Sx

ORDL

Corrective Action: Flag all data associated with duplicate results
outside control limits
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Conttol Samples

(Continued)

Analysis QC Sample Method Requirement
ICAP (excludes Secia ELMO3.O Frequency: 1 with each group of samples of a similar matrix typemercury) Dilution .M 40 and concentration or for each SDG whichever is more frequent

(continued)ILO.

Criteria: <10% 1D when sample concentration > Sox IDL

Corrective Action: Flag all data associated with results outside
____________ ~~~~~~~~~control limits

Surrogates ILMO3.0 Not Applicable
________ ILM04.0

Internal 1LMO3 .0 Not Applicable.
Standards ILMO4.0 ___________ 

________

GFAA (excludes Method ILMOS3.0 Frequenc: I with each batch of samples processed not to exceed 20
mercury) Blank ILM04.0 samples

Criteria ILMO3.0 Concentration less than CRDL or less than l Ox
sample concentration

Criteria ILM04.: If method blank is > CRDL, sample results are
acceptable if they are Ž~ 10-times method blank level.

Corective -Action: Reprepare all samples associated with

Laboratory ILMO3.O Freauen g: I with each batch of samples processed or for each
Control ILM04.0 SDQ, whichever is more frequent
Sample

Cjijji: Water - 80-120% except silver and antimony
Solid - Meet control limits established for solid reference material

Cgiitie&4io-n: Reprepare all samples associated with
unacceptable LCS

Matrix Spike ILMO3.0 Feajjrt : I with each group of samples of a similar matrix type
ILM04.0 and concentration or for each SDO whichever is more frequent

Criteria: 75-125% unless sample result > 4x spike amount

_______ Correctv Acin a aaassociated with unacceptable Matrix
Matrix Spike ELMO3.0 NtApial

__________ Duplicate IILM04.o I___________________
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement

GFAA (excludes Duplicate ILMO3.0 Freauencv: 1 with each group of samples of a similar matrix type and
mercury) 112M04.0 concentration or for each SDG whichever is more frequent

(continued) ~~~~~~Criteria: RPD 5 20% or ± CRDL if sample or duplicate value < Sx
CRDL

Corrective Action: Flag all associated data associated if duplicate
________ _______ ~~~~~results outside control limits

Analytical ELMO3.0 freuenc: I with each sample except matrix soik

Spike ILM404.0 Criteria: Evaluate per method requirements

Corrective action: Perform per method requirements

Surrogates 11LM03.0 Not Applicable

____ ____ ILM 04.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Internal ILM03.o Not Applicable.

Standards ILMO4.0

Mercury Method ELMO3 .0 freauencv: 1 with each batch of samples processed not to cxceed 20

(CVAA) Blank ILM04.0sape

Criteria ILMO3.0: Concentration less than CRDL
Criteria ILM04.0: If method blank is > CRDL, sample results are

acceptable if they are > 10-times method blank level.

Corrective Actio: Reprepare all samples associated with
_________ ~~~~unacceptable blank

Laboratory ILMO3.0 Freauenv 1 with each batch of samples processed or for each SDO,

Samprle ILM04.0 whichever is more frequent
Criteria: Water - 80-120%

Solid - Meet control limits established for solid reference niaterial

Corrective Action: Reprepare all samples associated with
unacceptable LCS

Matrix Spike ELM03.0 Ez~uc : 1 with each group of samples of a similar matrix type and
ILM04.0 concentration or for each SDG

Criteria: 75-125% unless sample result > 4x spike amount

CorrecivekAtion: Flag data associated with unacceptable Matrix
_____________________________ __________Spike
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TABLE 8.4-7
USEPA Contract Laboratory program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement
Mercury Matrix Spike ULMO3iD Not Applicable
(CVAA) Duplicate ZM 4.

(continued) _______ _ _____

Duplicate ILM03.O Freouen: I with each group of samples of a similar matrix type
]IM04.0 and concentration or for each SDG whichever is more frequent

Criteria: RPD !; 20% or ± CRDL if sample or duplicate value <

SxCRDL

!CorrcieActfion: Flag all associated data associated if duplicate
________ ~~~~~results outside control limits

Surrogates ILMO3,O Not Applicable
_________ ILM04.0

Internal ILMO3 .0 Not Applicable.
Standards ILM04.0 __________________________
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TABLE 8.4-7
IJSEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement

Pesticides/PCBs Method OLM03.1 Preauen: I with each case of samples received (up to 20
Blank samples), for each extraction procedure within each SDG,

whichever is most frequent or whenever samples are extracted

Criteria: Concentration < CRQL

Corrective Action: Re-extrat and reanalyze all samples
associated with unacceptable blank

Laboratory OLMO3.l Not Applicable.
Control
Sam ple _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Matrix Spike OLMO3.1 Frecuencv: 1 with each case of samples received (up to 20
samples), for each extraction procedure or for each SDG.

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike
recoveries outside of advisory limits
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement
Pcsticidcs/PC~s Matrix Spike OLMO3. Ex~ucy 1 with each case of samples received (up to 20

(continued) Duplicate samples), for each concentration level (soils) or for each SDG,
(continued) ~~~~~~~~~~~whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

RPD between MS/MSD should be within advisory limits given
in method

C jyeciveAcio: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits

Duplicate OLM03.1I Not Applicable

Surrogates OLMO3.I Frequency: Surrogates spiked onto all samples and QC samples

Criteria: Percent recovery for each surrogate in samples should
be within 30-150%

Percent recovery for each surrogate in the method blank must be
30-150%

Corrective Action: Flag unacceptable surrogate recoveries in
samples

Re-extract all samples associated with unacceptable surrogate
________ ~~~~~~~~recoveries in the method blank

Internal OLM03.1I Not Applicable.
Standards

Sernivolatiles by Method OLM03.1I Freouencv: I with each batch of samples processed not to exceed
GO2MS Blank 20 samples

Criteria: Concentration less than CRQL except phthalates which
must be: 5 x CRQL

CorrctveAstion: Re-extract and re-analyze all samples
__________ ~~associated with unacceptable blank

Laboratory OLMO3 Not Applicable.
Control
Sample
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TABLE 8.4-7
IJSEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement

Semtivolatiles by Matrix Spike OLMO3. Freauenc: I with each case of samples received (up to 20
GC/MS samples), for each concentration level (soils) Or for each SDG,

(continued) whichever is most fr-equent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike
outside of advisory limits

Matrix Spike OLMO3. 1 re~qg y 1 with each case of samples received (up to 20
Duplicate samples), for each concentration level (soils) or for each SDG,

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

RPD between MS/MSD should be within advisory limits given
in method

Corrective Actio: Flag data associated with Matrix Spike

recoveries or RPD outside of advisory limits

Duplicate OLMO3.1 Not Applicable

Surrogates OLM03.1 Frequency Surrogates spiked onto all samples and QC samples

Criteria Percent recovery for each surrogate must be within
limits given in method (one base/neutral and/or one acid

surrogate may be outside of limits but not below 10%/)

Corrective Action: Flag data associated with unacceptable
recoveries or reanalyze all samples with unacceptable surrogate

recoveries as required in method

Internal OLMO3J. I eouienc: Internal Standards are spiked onto all samples and
Standards Q~~~~~~~C samples

Criteria: Internal Standard areas must be within -50% to +
100% from the last daily calibration check standard

Corrective Action: Reanalyze all samples wi4th unacceptable
arCm
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement
Volatiles by Method OLM03.1 Freguencv: 1 per 12 hours

GUMS Blank ~ ~~~~~~Criteria Concentration less than CRQL except methylene
chloride, acetone, 2-bumanone must be -s Sx CRQL

Laboratory OLMO3.1 Not Applicable
Control
Sample

Matrix Spike OLMO3.1 Frgue~j~ I with each case of samples received (up to 20
samples), for each concentration level (soils) or for each SDG,

whichever is mast frequent

Criteria: Percent recovery for each analyte should be within
advsory limits given in method

Corctv Ato:Flag data associated with Matrix Spike
________ ~~~~~outside of advisory limits



877 350

SUh North Canton LQM
Table section
RevisionlNo.: 2.0
Date Revised: April 1.2002
Pap 253 of1350

TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement

Volatiles by Matrix Spike OLMO3.1 Freaucuy: 1 with each cas of samples received (up to 20
GU/MS Duplicate samples), for each concentration level (nails) or for each SDG,

whichever is most frequent
(continued)

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

RPD between MSIMSD should be within advisory limits given
in method

Corrective Action: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits

Duplicate OLMO3. Nat Applicable

Surrogates OLMO3.l Frequency Surrogates spiked onto all samples and QC samples

Criteria Percent recovery far each surrogte must be within
limits given in method

Corrective Action: Reanalyze all samples with unacceptable
________ ~~~~~surrogate recoveries

Internal OLMO3.1 Frequency Internal Standards are spiked onto all samples and

Standards QC samples

Criteria Internal Standard areas must be within -50% to ±

100% from the last daily calibration check standard

CorrectiveM a: Reanalyze all samples with unacceptable
Internal Standard areas

Storage OLM03.1 Fmquegj: 1 per SDG
Blank

Criteria: Concentration less than CRQL except methylene
chloride, actone, 2-butanone must be: 5 x CRQL

L ~~~~~~~~~~~~~~Corrective Action: Narrate with corrective action plan

Notes.

SDG = Sample Delivery Group
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

Minimum

Analytical Sample _____NPDFS~~(3 R (SW846)<P (4)

Parameters Matrix Size0 ) Method Requirements Method Requirements

Alkcalinity Water 100 ML 310.1 250 all plastic or glass, -- Not Applicable
2320B Cool, 40C,

14 days

Solid Not Applicable -- Not Applicable -Not Applicable

Waste Not Applicable - Not Applicable -Not Applicable

Ammonia Water 400 ml, 350.1 500 ml, plastic or glass, - Not Applicable
Cool, 40C

H42S04 to pH < 2,
28 days _ _ _ _ _ _ _

Solid Not Applicable -- Not Applicable - Not Applicable

Waste Not Applicable -- Not Applicable - Not Applicable

Biochemical Water 200 mL 405.1 1000 ml, plastic or - Not Applicable
Oxygen glass, Cool, 40C

Demand (BOD) 48 hours

Solid Not Applicable - Not Applicable - Not Applicable

Waste Not Applicable -- Not Applicable -Not Applicable

Bromide Water 100 ML 300.0<'" 230 rnL plastic or glass, 906 Cool, 40C, analyze
No preservative ASAP alter

_________ ____________ reuired 28 days collection

Solid Not Applicable -- Not Applicable -- Not Applicable

Waste Not Applicable -- Not Applicable -Not Applicable

Chemical Water 100 ML 410.4 250 il. glass or plastic, -Not Applicable
Oxygen Cool, 40C,

Demand (COD) H2S04 to pH < 2,

________ ~28 days _ _ _ _ _ _ _ _ _ _ _

Solid Not Applicable -- Not Applicable -Not Applicable

-Waste Not Applicable -Not Applicable -Not Applicable
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample NPDES0'l 03l M RCRA (SW846Gf")

Parameters Matrix Size") Method Requirements Method Requircments
Chloride Water 50 ml, 3O0' 250 ml, plastic or glass, 906 Mto95:

325.2 No preservative 9252 Cool, 41C, analyze
325,3 required, 28 days ASAP after

collection.
Method 9251/9253:

250m1 plastic or
glass, no

preservative
required, 28 days

Solid Not Applicable .... N~ot Applicable ... Not Applicable
Waste Not Applicable -Not Applicable -- Not Applicable

Chlorine, -Water ~ 100 ML ~ 330.5 250 ml, glass or plastic, -- Not Applicable
Residual Cool, 40C,

_________ analyze immediately
Solid Not Applicable -- Not Applicable -- Not Applicable

_____________ Waste Not Applicable - Not Applicable -Not Applicable
Chromium Water 100 MiL 3500 Cr- Method 218.4: 7196A 200 ml, plastic or

(Crfl" D 200 mL. plastic or glass, glass, Cool, 40C,
Cool, 40C, 24 hours
24 hours

Method 3500 Cr-D:
200 ml, quartz, TWE, or

polypropylene
H1NO to pH <2

Cool, 40C
Analyze ASAP after

collection
Solid Not Applicable - Not Applicable 7196A 250 mL plastic or

glass, 30 days to
digestion, 96 hours

_________ after digestion
_____________ Wastc Not Applicable Not Applicable - Not Applicable
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample _ ___NPDES~r' (p), RCRA (SW846)0('

Parameters Matrix skize0 Method Requirements Method Requirements

Conductivity Water 100 nML 120,1 200 mL glass or plastic, 9050A 200 ml, glass or
Cool, 40C, 28 days plastic, Cool, 40C,

24 hours

Solid Not Applicable - Not Applicable -- Not Applicable

Waste Not Applicable - Not Applicable -Not Applicable

Cyanide Water IL 335.1 1 liter plastic or glass, 9012A 1 liter plastic or
(Amenable) NaOH to pH >12 0.6g glass, NaOH to pH

ascorbic acid<') >12 O.6g ascorbic

Cool, 40C, acid (61 Cool, 4CC.
14 days unless sulfide is 14 days

present. Then
maximum holding time

is 24 hours _ _ _ _ _ _ _ _ _ _ _ _

Solid S0g -Not Applicable 9012A Not Specified

Waste 50g - Not Applicable 90 12A Not Specified

Cyanide (Total) Water IL 335.2 1 liter plastic or glass, 9012A 1 liter plastic or
33. NaOH to pH >12 0.6g glass, NaOH to pH

335.4 ascorbic acid6) >12 0.6g ascorbic

Cool, 41C, acid')~ Cool, 40C,
14 days unless sulfide is 14 days

presenL Then
maximumn holding time

is 24 howr _ _ _ _ __ _ _ _ _ _ _

Solid 50g Not Applicable 9012A S or 16 oz glass
Teflon-lined lids,

Cool, 40C,
14 days
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TABLE 8.5-1
Inorganic Sample Containens, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample NPDES0C' )RCA SW46 4

Parameters Mats-l SizeM' Method Requirements Method Rqieet
Cyanide ('rotal) W~aste 50g - Not Applicable 9012A 8 or 16 oz glass(continued) 

Teflon-lined fids,
_______ Cool, 40CFlasbpoint Ti~qu-id NTot -Applicable- -- Not Applicable 10-10 No requirements,(Ignitability) 

250 ml, amber
glass. Cool, 40C

_______ is recommended
Solid Not Applicable -Not Applicable -- Not Applicable

_______________ Waste Not Applicable -. Not Applicable -- Not Applicable
Fluoride Water 300 mL. 300.O0") 500 mL plastic, 9~0-56 Cool, 40C,

340,2 No preservation analyze ASAP
ruie,28 days after collection

Solid Not Applicable -Not Applicable -- Not Applicable
_______________ Waste Not Applicable - Not Applicable --- Not Applial

Hardness (Total) Water 50 nml 130.2 250 mL glass or --- Not Applicable
2340B plastic,

RH0 3 to pH < 2,
___________ ~~~~~~6 months

Solid Not Applicable -- Not Applicable -- Not Applicable
______ Waste Not Applicable -Not Applicable --- Not Applicable

Iron (Ferrous) - ;Wa-ter -ioo m -L 3500-Fe ~ Iliter glass -or - Not Applicable
D polyethylene

container,
6 months

This test should be
performed la the

field.Solid Not Applicable - Not Applicable - Not Applicable

Waste Not Applicable NoZt -Applicable - Not Applicable
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TABLE 3.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample NFDES~r'"M~ RCRA (sW8469x (4)

Parameters matrix size0) Method Requirements Method Requirements
Nitrate Water 100 ML. 300.0(') Method 300.0: 250 mL. 9056 Method 9056:

353.2 plastic or glass, Cool, Cool, 40C2, analyze
402, 48 hours, ASAP after

collection

Solid Not Applicable -Not Applicable -Not Applicable

Waste Not Applicable -- Not Applicable Not Specified

Nitrite Water 50 ML 3.07 250 ml, plastic or glass 9056 Cool, 40C. analyze

353.2 Cool, 40(2, ASAP after

48 hours collection

$olid Not Applicable -- Not Applicable - Not Applicable

Waste Not Applicable -- Not Applicable -- Not Applicable
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample NPIDESt 2I'M(7 RC11A (SW846)9' (4)
Parameters Matrix S___ze()__ Method Requirements Method Requirements

Nitrate-Nitrite Water 100 ML 353.1 250 mL. plastic or glass, --- Not Applicable
353.2 H2SO4 to pH < 2

___________ ________28 days
Solid Not Applicable - Not Applicable -Not Applicable

_____________ Waste Not Applicable - Not Applicable - Not Applicable
Ortho- Water 50 ml. 30.07 100 ml. plastic or glass, 9056 Cool, 40C, analyzephosphate 365.2 Filter on site ASAP collection

365.3 Cool, 4CC,
_______ _____ _ _______48 hours _ _ _ _

Solid Not Applicable - Not Applicable -Not Applicable
______________ Waste Not Applicable -- Not Applicable -Not Applicable

pH ~~~Water 50 nML 150.1 100 il, plastic or glass. 904GB 100 ml, plastic or
Analyze immediately, glass. Analyze
This test should be immediately, This

performed In the field, test should be
performed In the

_______________ ~~~~~~field.P'
Solid Not Applicable -Not Applicable 9045C 4 oz glass or plastic,

Cool, 400,
Analyze as soon as

__________ possible.91
Waste Not Applicable -Not Applicable 9045C 4 oz glass or plastic,

Cool, 40C,
Analyze as soon as

Possible.it )Phenolics Water 100 ML 420,1I 500 ml, glass, 9065 1 liter glass
Cool, 40C, 9066 recommended,

H42S04 to pH < 2, Cool, 40C,
28 days H2SO to pH < 4,

-1 28 daysSolid Not Applicable ... Not Applicable - Not Applicable
Waste Not Applicable - Not Applicable 9065 -Not Specified

Phosphate Water 50 nmL.- Not Applicable 9056 Cool, 400, analyze
______ ASAP collection

Solid Not Applicable Not Applicable 9056 Not Applicable
_____________ Waste Not ~Applicable- ... Not Applial 06 NtApial
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample NPDES0n~") M RCRA (sW846f) (4)

Parameters matrix size0 ) Method Requirements Method Requirements
Phosphorus Water 50 ML 365.2 100 nmL plastic or glass, -- Not Applicable

(Total) 365.3 H2 SO4 topH < 2
28 days _ _ _ _ _ _ _ _ _ _ _ _

Solid Not Applicable -- Not Applicable -Not Applicable

_____________ Waste Not Applicable -Not Applicable -Not Applicable

Reactivity/9 ) Liquid 10og -- Not Applicable Chapter 10 oz amber glass.

(Cyanide and 7 Cool, 40C,
Sulfide) Sections no headspace,

7.3.3.2 analyze as soon as
and possible,

__________ __________ _ _________ __________ 7.3.4.2

Solid 10 g -Not Applicable Chapter 10 oz amber glass,
7 Cool, 40C,

Sections no headspace,
7.3.3.2 analyze as soon as

and possible.
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7 .3.4 .2 _ _ _ _ _ _ _ _

Waste 10 g -- Not Applicable Chapter 10 oz amber glass,
1 Cool, 4WC,

Sections no headspace,
7.3.3.2 analyze as soon as

and possible.
________________ ____________ ~~~~ ~~~~~7.3.4.2

Settleable Water 1000 MiL 160.5 1000 mL plastic or -Not Applicable
Solids glass, Cool, 40C,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _4 8 h u s_ _ _ _ _ _ _ _ _ _ _

Solid Not Applicable -Not Applicable -Not Applicable

_____________ Waste Not Applicable -Not Applicable -Not Applicable



877 359
STLNwhh Cwnon WM
Table Sectio
Revision No.: 2.0
Daec Rcvbse4 April 5,2002
Page 262 of 330

TABLE 8.5-1
Inorganic Sample Containens, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample NPDES0"0n'n RCRA (SWS46f " 4)
Parameters Matrix size') Method Requirements Method Requirements

Specific Water 50 ML. 120.1 250 ml, plastic or glass. 9050A 250 rnL plastic orConductance Cool, 40C, glass,
24 hours Cool, 4CC,

_________ 28 days
Solid Not Applicable I - Not Applicable -Not Applicable

_____________ Waste Not Applicable - Not Applicable .. Not Applicable
Sulfate (SO4) Water 100 ML. 300.o"1 100 mL. plastic or glass, 9036 Method 9056:

375.4 Coo(l, 40C, 9038 Cool, 40C, analyze
28 days ASAP collection

Method 9038: 200
ml, plastic or glass,

Cool, 40C,
___________________ ~28 days

Solid Not Applicable -- Not Applicable .. Not Applicable
Waste 100 ML -Not Applicable 9038 20m.plastic or

glass,
Cool, 40C,

________ 28 daysSufde Water 100 ML. 7. 500 ml, plastic or glass, 9030A 50mlpatc
Cool, 40C, no headspace,

Add 2 niL zinc acetate Cool, 40C,
plus NaOH to pH > 9, Add 4 drops of 2N

7 days zinc acetate per
100 mL. of sample,

adjust the pH to > 9
with 6 NNaOH

solution,
___ __ _7 days _Solid SO g No.Aplcale 9030A Cool, 4CC, fill

surface of solid
with 2N Zinc
acetate until
moistened,

store headspacc-
___ ~~~~freeWaste ~ 50 g -NoAplcbe O03A Cool, 40C, fill

surflce of solid
'with 2N Zinc
acetate until
moistened,

store headspac-
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample ____NPDESk2N($)'m RCRA (SW846f"' (a)

Parameters Matrix sie) Method Requirements Method Requirements

Total Water 100 mL 160.1 250 ml, plastic or glass, - Not Applicable

Dissolved Cool, 40C,
Solids ~~~~~~~~~~~~~~7 days

Solid Not Applicable -Not Applicable - Not Applicable

Waste Not Applicable -- Not Applicable - Not Applicable

Total Kjeldahl Water 500 ml. 351.2 500 at plastic or glass, - Not Applicable
Nitrogen ~~~~~351.3 Cool, 40C,

OXIN) H2SO1 to pH < 2,
28 days _ _ _ _ _ _ _ _ _ _ _ _

Solid Not Applicable -- Not Applicable -- Not Applicable

Waste Not Applicable -- Not Applicable - Not Applicable

Total Organic Water 100 ML. 415.1 100 mL. plastic or 9060 100 mL glass or
Carbon (TOC) glass, Walldey- 40 all VOA vials,

Cool, 40C. Black Cool, 41C,

H2S04 to pH < 2, H2S04 or HCI to
28 days pH < 2, 28 days

Solid Not Applicable -- Not Applicable 9060 Not Specified

Black _ _ _ _ _ _

Waste Not Applicable -- Not Applicable 9060 Not Specified
Waflkey-

Black
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample NPDES(0) 0'0 RCIRA (SWs46)0') (4

Parameters Matrix size0n Method Requirements Method Requirements
Total Organic Water 100 mL 45Q,0.7 500 ndL amber glass, 90208 500 muL amberHalides Teflone-lined lid, glass, Teflon®g-

(TOX) COOL, 40C, HNO3 to pH lined lid,<2, no lieadspace, 28 Cool, 40C,
days H{2S04 to pH < 2,

no headspace,
________ 28 days

Solid Not Applicable *-Not Applicable ... Not Applicable
_____________ Waste Not Applicable -Not Applicable -- Not Applicable

Total Solids Water 100 ML. 160.3 250 all plastic or glass, -- Not Applicable
Cool, 4CC,

_________ 7 days _ _ _ _ _ _ _ _ _ _ _ _

Solid Not Applicable -Not Applicable -Not Applicable
____________ Waste Not Applicable -Not Applicable -- Not Applicable
Total Water 100 MiL 160,2 250 niL plastic or glass, --- Not Applicable

Suspended Cool, 4CC,
Solids 7 days

(Nonfilte rablec) _______

Solid Not Applicable -- Not Applicable -Not Applicable
Waste Not Applicable - Not Applicable -Not Applicable

Turbidity Water 50 iL. 180.1 250 miL plastic or glass, -Not Applicable
Cool, 40C,

_________ 48 hours
Solid Not Applicable -- Not Applicable- Not Applicable
Waste Not Applicable -- Not Applicable- Not Applicable

Volatile Water 100 ML. 160.4 250 mL. plastic or glass, -- Not Applicable
Solids Cool, 4CC,

_________ 7 days _ _ _ _ _ _ _ _ _ _ _ _

Solid Not Applicable -- Not Applicable -- Not Applicable
_____________ Waste No pplicable - Not Applicable -NtApial



877 362

8TL Nodlh Canton LQM

Table section
Revision No.: 2.0
Dute Revised; Aril 5.2002
Page 265 of 350

TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Balding Times

(Continued)

Minimum
Analytical Sample _____NPDES(`)"" RCRA (SWS46f0)'(4

Parameters Matrix size(,) Method Requirements Method Requirements

Water Content Water Not Applicable -- Not Applicable -Not Applicable

Solid 10og -Refer to specific -- Refer to specific
method used method used

Waste [O g -Refer to specific - Refer to specific
method used _ _ method used

metals Water 100 ML 200 series I liter glass or 6010B, 1 liter glass or
(excludes Mg) polyethylene container, 6020, polyethylene

HN0 5 to pH 5 2, 7000A container, HN0 3
6 months series to pH5<2, 6

months
Solid 200 g 200 series or16 oz glass or 6010B. S orl16oz glass or

polyethylene container 6020, polyethylene
storage at 4 OJ '7000A container,

series storage at 4CC.
6 months

Waste 200 g 200 series Not Applicable 601lOB, S or 16 oz glass or
6020, polyethylene
7000A container,
series storage at 40C,

6 months
Mercury Water 100 nML 245.1 [ liter glass or 7470A 1 liter glass or
(CVAA) 1631 lH7 ) polyethylene container, polyethylene
(CVAPS) 245.7 container, HN0 3

HN03 topH CZ2 to pH 52,28 days
_________ ___________ ~~28 days _ _ _ _ _ _ _ _ _ _

Solid 200 g 245.5 8 or 16 oz glass or 7471A 8 or 16 oz glass or
polyethylene container, polyethylene

Cool, 40C, container,
28 days Cool, 40C,

28 days (CORP.
____________________ __________ _________ M T-0007)

Waste 200 £g Not Applicable 7471A S or 16 oz glass or
polyethylene

container,
Cool, 40C,

28 days (CORP-
- _____ _______ ______M T-0007) -
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TABLE 1.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Footnotes

Minimum sample size indicates sample amount needed for a single analysis. Matrix spikes or duplicates will
require an additional sample amount of at least this amount for each additional QC sample aliquot required.

2)National Pollutant Discharge Elimination System - MCAWW, March 1983.
(3) Holding times are calculated from date of collection.

4)Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste. Phvsical/Chemical Methods,
(SW-846), Third Edition, September 1986. Contains Final Update I1(July 1992), Final Update 1hA, (August
1993), Final Update II (September 1994), Final Update [lE (January 1995), and Final Update El1 (December
1996).

()Solid matrix type includes soil, sediment, sludge and other solid materials not classified as waste.
6)Samples to be analyzed for cyanide should be field-tested for residual chlorine, If residual chlorine is detected,

ascorbic acid should be added.
()Method not listed in 40 CFR Part 136.

(8) If not done in the field (ASAP) per the method and requested by client, analyze in lab within 48 hours.
(9) EPA issued memo recommending not to use reactive cyanide and sulfide methods.
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

Minimum
Analytical Sample ____NPDESCI)

03 RCRA (SW&46)0-(4)

Parameters Matrix Size") Metho~d Requirements Methodt') Requirements
Aromatic Water 40 ml, 602 40 mL glass, VOA 8021B 40 mnt glass, VOA vial
Volatiles vial (in triplicate) (in triplicate) with

with Teflon®.lined Teflon®-lined septa
septa without without headspace,

headspace, Cool, 40C, Cool, 4*C,
Add sodium Add sodium thiosulfate

thiosulfate if residual if residual chlorine, 1: 1
chlorine, 7days with HCl to pH <2

pH >2, 14 days withlpHM52
1l4 days with pH<C2 _ _ _ _ _ _

Soi" Sgor25g -- Not Applicable 8021B 4 or 8ozglass with
Teflon®&-lined lid,
Cool 4 IC, 14 days.

Field preserved 'with
sodium bisulfate

solution for low level
analysis, or with

methanol for medium
level analysis. Soil
sample can also be
taken by using the

EnCorem sampler and
preserved in the lab
within 48 hours of

sampling. Maximum
holding time for

Encore Sampler is 48
hours (before the
sample is added to

methanol or sodium
bisu1telh).Cool. 4odl2)

Waste 5 g or 25 g -- Not Applicable 8021B 4 orB8 oz glass with
Teflon®S-lined lid,
Cool4 0IC, 14 days.

Field preserved with
sodium bisulfate

solution for low level
analysis, or with

methanol for medium
- _________ ~~~~~~~~~level analysis.
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample _ __ NPDES(1' 0 ) RCRA (SW846fc"' 1

44

Parameters Matrix Size0l) Method Requirements Method") Requirements
Aromatic Waste 5 g or 25 g -- Not Applicable 802 1B Soil sample can also be
Volatiles takenŽV using the

(continued) EnCore sampler and
preserved In the lab
within 48 hours of

sampling. Maximum
holding time for

Encore Sampler is 48
hours (before the

sample is added to
methanol or sodium

_________bisulfate). Cool, 40CC 1 )Halogenated Water 40 mL -Not Applicable 8021lB 40 nml, glass, VOA via]
Volatilcs (in triplicate) with
By GC Teflon®-lined septa

without headspace,
Cool, 40C,

Add sodium thiosulfate
if residual chlorine, 1:1I

HCIlto pH c2
_________ 14 daysT-oidW Sg9or 25g -- 8021B 4 or &ozglass with

TellonO-lined lid, Cool
4 OC, 14 days.

Field preserved with
sodium bisuffate

solution for low level
analysis, or with

methanol for medium
level analysis. Soil
sample can also be
taken ti using the

EnCore" sampler and
preserved in the lab
within 48 hours of

sampling. Maximum
holding time for

Encore Sampler is 48
hours (before the

sample is added to
methanol or sodium

I ~~~bisulfate). Cool, 40CC12)
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample _____NPDES~'(3)M RCRA SW`846fP)1')"

Parameters Matrix Size") Method Requirements Method)~ Requirements
Halogenated Waste S g or 25 £g - Not Applicable 8021B 4 orS8 oz glass with

Volatiles Teflon®-lined lid, Cool
(continued) 40OC, 14 days.

Field preserved with
sodium bisulfate

solution for low level
analysis, or with

methanol for medium
level analysis. Soil
sample can also be
taken 1y using the

EnCore sampler and
preserved in the lab
%ithin 48 hours of

sampling. Maximum
holding time for

Encore Sampler is 48
hours (before the

sample is added to
methanol or sodium

_____________ __________ __________ __________________bisulffate). C ool, 40C<¶ 2)
Herbicides Water IL 11 liter amber glass 8151A 1 liter amber glass with

with Teflon®-lined Teflon(®-lined lid, If
lid, Sodium residual chlorine

thiosulfate or present, add 3 rid
ascorbic acid if sodium thiosulfate per

residual chlorine gallon, Cool, 40C,
present, Cool, 40C, Extraction, 7 days
Extraction, 7 days Analysis, 40 days of the
Analysis, 40 days start of the extraction

_______ __ ____ _____ _ ______ after extraction _ _ _ _ _ _ _ _ _ _

Solid 50 g -Not Applicable 81351A 4 orS8 oz glass
widemouth with

Teflon®)-lined lid,
Cool 4 CC,

Extraction, 14 days
Analysis. 40 days of

the start of the
____________ _________________ ~~~~~~~~~~extraction
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample _____NPDES

0 l` R CRA (SW846)0 `)` "
Parameters Matrix Sizern Method Requirements MethoOd ~ Requirements
Herbicies Wat 50 g -- Not Applicable 8151A 4 or S oz glass(continued) widemouth with

Teflon®D-lined lid.
Cool 4 0C Extraction,

14 days
Analysis, 40 days of

the start of the
__________ extractionOrgano- -Wa-ter -IL -- Not Applicable 1 liter amber glassphosphorus 8141A with TeflonS-linedPesticides lid. If residual

chlorine present, add
3 mL. sodium

thiosulfate per gallon.
Cool, 40C, Extraction,

7 days
Analysis, 40 days of

the start of the
extraction

Solid 50 g - Not Applicable 8141A 4 orS8 oz glass
xiidcmtouth with

Teflon®M-lined lid
Cool, 40C, Extraction,

14 days
Analysis, 40 days of

the start of the
-To -g ~ ~ ~ ~ ~ ~ ~ ______ extractionWaste 0g - o plcbe 8141A 4 or 8 oz glass

widemouth with
Teflon®-lined lid,

Cool, 40C,
Extraction, 14 days
Analysis, 40 days of

the start of the
PAHs byC -W~ater - IL 6-10 1 liter amber glass with 8310 1 liter amber glassand HPLC TeflonSD-lined lid, with Teflon®-lined

Adjust pH to 5-9 if lid, If residual
extraction tot to be chlorine present, add

done within 72 hours of 3 mL. sodium
sampling. Add sodium thiosulfate per gallon,
thiosulfate if residual Cool, 40C,

chlorine present. Cool, Extration, 7 days
40C, Extraction, 7ldys Analysis, 40 days of
Analysis, 40 days after the start of the

extraction - II etato
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum

Analytical Sample _ __ NPDES") 13 RCRA (SW846)(')' (4

Parameters Matrix Size")~ Methd Requirements Methodis) Requirements
PAHs by GC Solid S0 g -Not Applicable 8310 4 or 8oz glass wide
and HPLC mouth with Teflon®-
(continued) lined lid,

Cool, 40C,
Extraction, 14 days

Analysis, 40 days of
the start of the

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~~ ~~~extraction
Waste So g -Not Applicable 8310 4 or 8oz glass wide

mouth with Teflon®-
lined lid, Cool, 40C
Extraction, 14 days
Analysis. 40 days of

the start of the
extraction

Pcsticidesi Water IL 608 1 liter amber glass with 1 liter amber glass
PC~s Teflon®-lined lid, Adjust 8081A with Teflon®-lined

pH to 5-9 if extraction not 8082 lid, If residual
to be done within 72 hours chlorine present, add
of sampling. Add sodium 3 nmL 10% sodium

thiosulate if residual thiosulfate per
chlorine present and gallon,

aldrin is being Cool, 40C,
determined. Extraction, 7 days
Cool, 40C, Analysis, 40 days of

Extraction, 7 days the start of the
Analysis, 40 days after extraction

__________ _________ ________extraction

Solid 50 g -- Not Applicable B08lA 4 or S oz glass wide
8082 mouth with Teflon®-

lined lid,
Cool, 40C,

Extraction, 14 days
Analysis, 40 days of

the start of the
__________ ________ _ _________ __________ ________ I extraction

Waste 50 g .-. Not Applicable 8081A 4 or 8 oz glass wide
8082 mouth with TeflorM-

lined lid, Cool, 40C
Extraction, 14 days
Analysis, 40 days of

the start of the
____ ____ _ __ ___ ____ _____Iextraction
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample NPDES)' (3) RCRlA (SW846))' (4)

Parameters Matrix Size"') Method Requirements Method(6) Requirements
Petroleum Water IL 413.1 1 liter glass, 9070 iliter glass withHydrocarbons/ 418.1 Cool, 40C, HCI to pH Cool, 400, HCI to pH
Oil and <2, <2,
Grease ______28 days ______28 days

Solid --- Not Applicable .9071A oz. glass with
Teflon®-lined lid,
Holding Time not

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _~specfiled

Waste ... Not Applicable M07IA B oz. glass with
Teflone-lined lid,
Holding Time not

______ ~~specified
Water I L 1664A"7 ) I liter glass, 9071B 1 liter glass.

Cool, 40C Cool, 0-4tC
HCI or H2S04 HCI or H2S504

to pH <2 to pH <2
28 days _____28 days

Solid ~~30 g 1664A0 " S or 16 oz. wide 9071B B or 16 oz. wide mouth
mouth glass jar, glass jar,

Cool, 40C, Cool, 0-40C,
__________ ~~~~~~~ ~~28 days ______28 days

___________ Waste - -Not Applicable 9071B Not Applicable
Purgeablc Water 40 mL 601 40 il, glass VOA 8021B 40 ml, glass VOA vialHalocarbons vial (in triplicate) (in triplicate) with

By GC with Teflon®-lined Teflon®M-lined septa
septa with no with no headspace,

headspace, Cool, 40C. Cool, 400, 1:1I
Add sodium HCO to pH 5 2, sodium

thlosulfate if residual thiosulfate if residual
chlorine present, chlorine present,

__________ ~~~~~14 days _____ 14 days
Solid S g or 25 g -Not Applicable 8021B 4 orB8 oz glass with

Teflon®M-lined lid,
Cool 4 00, 14 days.
Field preserved with

sodium bisul~fate
solution for low level

analysis, or with
methanol for medium

- ~~~~~level analysis.
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample ____NPDFS(2(3 RCA (SW846t),"4

Parameters Matrix Size() Method Requirements Method(e) Requirements
Purgeable Solid 5 g or 25 g -- Not Applicable 8021lB Soil sample can also be

Halocarbons takenŽr using the
By GC EnCore sampler and

(continued) preserved in the lab
within 48 hours of

sampling. Maximum
holding time for

Encore Sampler is 48
hours (before the

sample is added to
methanol or sodium

______ ___ __ ______ ______ ______ ______bisulf te). Cool, 40C 0 2)

Waste 3Sgor 25 g Not Applicable 8021B 4 or 8oz glass with
Teflon(®-lined lid,
Cool 40C,14 days.

Field preserved with
sodium bisulfate

solution for low level
analysis, or with

methanol for medium
level analysis. Soil
sample can also be
taken b using the

EnCore" sampler and
preserved in the lab
within 48 hours of

sampling. Maximum
holding time for

Encore Sampler is 48
hours (before the

sample is added to
methanol or sodium

____________ __________________ ~~~~~~~bisulfate).Cool, 40&12)
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TABLE 1.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample NPDES(' 0 RCRA (SW846f($X (4
Parameters Matrix Size0 ) Method Requirements Mehot Requirements
Sernivolatiles Water IL 625 1 liter amber glass 8270C 1 liter amber glass with

with Teflon®g-lined Teflon®-lined lid, If
lid, residual chlorine

Cool, 40C, present, add 3 niL
Extraction, 7 day sodium thiosulfate per

Anlsis, 40 days gallon,
Cool, 40C,

Extraction, 7 days
Analysis, within 40

_________________ ~~days of extraction
Solid 50 £g Not Applicable A270C 8 or 16 oz glass wide

mouth with Teflon-
lined lid,

Cool, 40C,

Extraction, 14 days
Analysis, within 40

_______ ________ _______ ________ days of extraction
Waste 50 g Not Applicable 8270C S or 16 oz glass wide

mouth with Teflon®-
lined lid,

Cool, 40C,
Extraction, 14 days
Analysis, within 40

________ days of extracton
Volatile Water 40 el, 624 40 mL. glass, VOA 8260B 40 ml, glass, VOA vial

Organics vial (in triplicate) (in triplicate) with
with Teflon®-lined Teflon®-lined septa

septa without without headspace,
beadspace, Cool, 40C, Cool, 40C,

Add sodium Add sodium thiaisulfate
thiosulfate if residual if residual chlorine, 1:1I
chlorine, 7 days with MCI to pH S- 2,

pH>2, 14 days withbpH• 2(9 )
- ~~14 days with PHS 2( __ _ __ _
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TABLE 1.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample NPDESO0(' RCRA (SW846M)m 4

Parameters Matrix Size'" Method Requirements Method() Requirements
Volatile Solid")~ S gor 25 Not Applicable 8260B 4 or 8 oz glass with

Organics TfoSiedlid, Coal
(continued) Field preserved with

sodium bisulthte solution
for low level analysis, or

with methanol for
medium level analysis.
Soil sample can also be

takn b usngthe
EnCored sampler and

preserved in the lab
within 48 hours of

sampling. Maximum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate). Cool,
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ __ ____ ______ ______ _____ ______4 oC (12 )

Waste 5 g or 25 g -- Not Applicable 8260B 4 or S oz glass with
Teflon®-lined lid, Cool

4 OC, 14 days.
Field preserved with

sodium bisullhte solution
for low level analysis, or

with methanol for
medium level analysis.
Soi sample can also be

taken 17 using the
EnCoren sampler and

preserved in the la
within 48 hours of

sampling. Maximum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisuifte). Cool,
___________________ ~~~~~~~4:C(1 2

t)
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Footnotes

Minimum sample size indicates sample amount needed for a single analysis. Matrix spikes or duplicates will
require an additional sample amount of at least this amount for each additional QC sample aliquot required.(2) National Pollutant Discharge Elimination System -40 CFR Part 136, Appendix A.

`~ Holding times are calculated from the date of collection.
(4) Resource Conservation and Recovery Act Test Methods for Evaluating Solid Waste. Phvsical/Chemical Methods,

Third Edition, September 1986, Contains Final Update I (July 1992), Final Update HA (August 1993), Final
Update 11 (September 1994), Final Update 111B (January 1993), and Final Update III (December 1996).

(5 Solid matrix type includes soil, sediment, sludge or other solids not classified as waste.
Only one determination method is listed when separate methods are required for preparation and analysis.
Method 1664 was promulgated by the EPA with an effective date oftJune 14, 1999.
For acrolein and acrylonitrile the pH should be adjusted to 4-5. This pH adjustment Is not required If acrolchn is not
measured. Samples requiring analysis of acrokdin that received no pH adjustment must be analyzed within three days
of siampling.

m For acrolein and acrylonitrile the pH should be adjusted to 4-5.
(10) Method not listed in 40 CFR Part 136.
1.. Should only be used in the presence of residual chlorine.
(12) Depending on regulatory programs, EnCorem samplers may bepreserved for up to14 days from sampling byfreezing at -5

to
-120C until analysis. Alternatively the EnCorel'h sample may be transferred to a 40-mi VOA vial and preserved by freezing
at -5 to -120C until analysis. Some regulatory agencies may require 4 or 8 oz glass with Teflon®-lined lid, Cool VC, 14
days. This technique is not recommended, but will be supported where required. (Preservation and holding times are subject
to client specifications.)
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TABLE 8.5-4
Sample Containens, Preservatives, and Holding Times

for USEPA Contract Laboratory Program Statement of Work

Analytical Mfinimum
Parameters Matrix Sample Shze Reeuurnmentso)

Cyanide, Total Water 500 ML 500 mL, glass or polyethylene container, 0.6 g
and Amenable toasobcai(olinpeecofrsdlchrn)

ChlorinationNaHtpH>1,Co,4C

SoilSediment 25 g S or 16 oz glass with Teflon-lined lids,
Cool, 40C,

12 days
ICAP and GFAA Water 100 ML 1 liter glass or polyethylene container,

(excludes HN0 3 to pH=2,
mercury) 180_____ ______ S days

Soil/Sediment 25 g 4 or 8 oz glass or polyethylene container,
Cool, 40C,

_____________ ___________ 15~I 0 days

Mercury (CVAA) Water 100 nML 1 liter glass or polyethylene container,
KNO3 to pH =2,

_____________ ~~~26 days

Soil/Sediment 25 g S or 16 oz glass with Teflon®D-lined lids,
Cool, 4-C,

______________ _____________ ____________26 days

Pesticides/PC~s Water I L 1 liter amber glass with
Teflon®D-lined lid,

Cool, 4CC.
Extraction within 5 days of sample receipt

____________ ___________ Analysis within 40 days after start of extraction
Soil/Sediment 50 g S or 16 oz glass wide mouth with

Teflon®D-lined lid,
protect from light,

Cool, 40C,
Extraction within 10 days of sample receipt

_______________________ nalysis within 40 days after start of extraction
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TABLE 8.5-4
Sample Containens, Preservatives, and Holding Times

for USEPA Contract Laboratory Program Statement of' Work
(Continued)

Analytical Minimum
Parameters Matrix Sample Size Requirements"'~
Sernivolatiles Water IL 1 liter amber glass with

Teflon®D-lined lid,
Cool, 40C,

Extraction within 5 days of sample receipt
Analysis within 40 days after start of extraction

Soil/Sediment SOg & or 16 oz glass wide mouth with
Teflon®-lined lid,

Cool, 40C,
Extraction within 10 days of sample receipt

____________ Analysis within 40 days after start of extractionVolatiles Water 40 ml, 40 nmL glass with Teflon®-lined lid, no entrapped air
bubbles

pH <21'" Cool, 40C,
___________ 10~~~I days

Soil/Sediment 25 g 4 or 8 oz glass with Teflon®-lined lids,
Cool, 40C,

__________ l~~~~10days

Footnotes

Holdfing times are calculated from verified tme ofsample recipt.
Footnote deleted

(3 The OLMO3.0 requirement is to acidify' the sample to pli<2. The OLMO1.8 requirement is to determine
and report the pH of the sample to check that the sample was acidified in the field.
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TABLE 3.5-5
Sample Containers, Preservatives, and Holding Times for TCLP"') and SPLPrn)

TCLP Method 1311 and SPt? Method 1312
Reauirements

Minimum From Field Collection to From TCLPISPLP
Analytical Sample TCLP/SPLP Extraction Extraction to Analysis
Parameters Matrix Size __________

Mercury Liquid IL IL glass, Cool, 400, Glass or polyethylene
Solid 28 days 28 days

_ _ _ _ _ _ _ W aste _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Metals Liquid IL IL glass, Cool, 400, Glass or polyethylene
(except Solid 180 days 180 days

mecuy W aste _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sernivolatiles Liquid IL IL glass, Cool 400, IL glass
Solid 14 days Extraction of leachate within 7
Waste days of TCLP extraction,

_______ _______________Analyze extract within 40 dy
Volatiles Liquid 6 oz 4 oz glass. Cool 400, 40 mL glass,

Solid 14 days 14 days
_______ Waste _ _ _ _ _ _ _ _ _ _ _ _ _

Footnotes

(1) TCLP = Toxicity Characteristic Leaching Procedure
(2) SPLP = Synthetic Precipitation Leaching Procedure
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TABLE 8.5-6
Periodic Equipment Calibrations

Type of Equipment Calibration Requirements

Balances Must be serviced and calibrated annually by an approved vendor.
* Ca]libration must be checked daily or before use by analyst with weight(s)

classified as Class I (formerly termed Class S) by NIST or Class I
traceable. Acceptance criteria vary according to weight used and
accuracy of balance. Acceptance criteria must be documented in the log.

* All Class 1 weights must be certified by an outside vendor every
three years.

* All non-Class I weights must be checked annually against NIST Class I
weights annually.

Thermometers Working glass thernometers must be calibrated against a certified
NIST thermometer at least annually as described in operation-specific
sops.

* Working non-glass thermometers must be calibrated against a certified
NI1ST thermometer annually as described in operation-specific SOPs.

* The NIST thermometer must be recertified every three years,
Refrigerators/Freezers . Thermometers must be immersed in a liquid such as mineral oil or glycol

* Temperature of units used for sample or standard storage must be
checked
daily as described in operation-specific SOPs.
Refrigerator acceptance limits: 40C ± 20C

______________________ Freezer acceptance limits: < - 10 0C
Ovens * Temperature of units must be checked daily or before use.

* Acceptance Unmits vary according to use as described in operation-
specific SOPs and must be documented in the temperature log.

Micropipettors * Calibrations are checked gravimetrically as required by the operation-
specific SOP.

* Must be calibrated at the frequency (nonnally quarterly) required by
___________________ the manufacturer at a minimum.

Syringes, Volumetric Glassware All syringes and volumectric glassware arie purchased as Class A items.
and Graduated Glassware * Class A items are certified by the manufacturer to be within ±*1% of the

measured volume, therefore, calibration of these items by STL
laboratories is not required.

* All analysts are trained in the proper use and maintenance of
measuring devices to ensure the measurement of standards, reagents

_______________________ and sample volumes are within method tolerances.



877 378

sri North C~anton L9QM
Table Sectiont
Revision No.:2.0
Dot Revised: August 19,2002
Pape2S1 of 350

TABLE 8.5-7
Summary of Inorganic Method Calibrations

NFDES"'~ RCRA (SWS46GP2

Analysis Calibration Meho Requirement Method Requrmn

Alkalinity Initial 310.1 2 point calibration of pH -Not Applicable

2320B meter
(±0.05 pH units of true

value) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Continuing 310.1 Not Appilcable -Not Applicable

2320B _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

Ending 310.1 Not Applicable -Not Applicable

2320B

Ammonia Initial 350.1 6 levels including blank, -Not Applicable
'. ,3; 0.995

Continuing 350.1 1 level or LCS evely 10 -- Not Applicable
samples

+h 10% of true value

Ending 350.1 1 level or LCS every 10 -. Not Applicable

samples

;E 10% of true value

Biochemical Initial 405.1 a. Winkler titration: Not Applicable
Oxygen Iodometsic with standard
Demand thiosulfate

(BOD) b. Membrane electrode:
Read in air and in water

with zero dissolved
oxygen _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Continuing 405.1 Not Applicable -Not Applicable

Ending 405.1 Not Applicable -Not Applicable
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Con tinused)

________ NPDES0 ) RCRA (SW8469')

Analysis Calibration Method Requirement Method Requirement
Bromide Initial 300.O74r' 5levels plus ablank, "r"t3 ) 9056 5 levels plus a blank,

~t 0.995 "e"13) ~t 0.995

Continuing 300,07~'7 lee 09056 Not Applicable

10% of true value

Ending 300.0'4) Not Applicable 9056 Not Applicable

Chemical Initial 410.4 5 levels plus a blank"r"I3 F Not Applicable
Oxygen Z:0.995
Demand
(COD) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Continuing 410.4 1 level every 10 samples -- Not Applicable

__________ *10% of true value

Ending ~ 410.4 *10% of true value -- Not Applicable
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES~1u RCRA (SW846f)
Analysis Calibration Method Requlftmdnt Method Requirement

Chloride initial 300.0(') S levels plus blank 9056 Method 9056:

325.2 k0959252 3 levels plus a blank

5 levels plus blank

_________________________ Ž~~~~~~~"r" ) Z 0.995

Continuing 300.01"~ I level every 10 samples 9056 Me~thod9056:
325.2 :b 10%/ of true value 9232 1 per batch of 20 samples,

±10% of true value

Method 9252:
1 level every 10 samples±

________ 10%/ of true value
Ending 300.0(') I level every 10 samples 9056 Method 9056:

325.2 t10%/ of true value 9232 Not Applicable

1 level

_________ _________ t~~~~~~~~~~~~~~zl 10% of true value
Chronilui Initial 3500 Cr- 3 levels plus blank 7196A 5 levels plus blank

C?+6 D wr"( 3)~ 0.995

Continuing 3500 Cr- t level every 10 samples 7196A I level every 10 samples
D

_______ *-k10% of true value ±15%

Ending 3300 Cr- I level 7196A 1 level
D

I +: 10% of true value ±15%
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TABLE S.5-7
Summary of Inorganic Method Calibrations

(Continued)

_______ NPDES(" CI1 (Sw846)~
Analysis Calibration Method Requirement Method Requirement
Chlorine, Initial 330.5 Standardize titrant -Not Applicable
Residual

Continuing 330.5 Not Applicable -Not Applicable

____________ Ending 330.5 Not Applicable -Not Applicable
Conductivity Initial 120.1 Standard KCI solution 9050A I level to determine cell

_____________ ~~~~~constant
Continuing 120.1 Not Applicable 9050A Not Applicable

Ending 120.1 Not Applicable 9050A Not Applicable
Cyanide initial 335.1 7 levels plus blank 9012A 7 levels plus blank

(Amenable)
__________ "r" 03) 0 .9 9 5 _ _ _ _ _ r ~ 0 . 9 9 5

C ontinuing 335.1 1 leve l eve ry 10 samples 9012A 1 mid-le vel every 10

sam ple s
tL 10% of t rue

I_ __ 15% o f t ru e va lu e
E nding 335.1 1 level 9012A :k 15% of trule va lue

_ _ _ _ _ __ _ _ _ ~ ~ ~ ;k
10

% 
of t rue v a l u e _ _ _ _ _ _ _ _ _ _ _ _ _

Cyanide Initial 335.1 7 le velsp lus bla nk 90 12A 7 le vels plus bla nk
(Total) 335.2

33 5 .3 I " " 3 Ž 0.995 'I" (" 3~ 
0 . 99 5

_ _ _ __ _ _ _ _ _ _ _ 33 5 .4

Continuing 335.1 1 mid-leve l every 10 9012A 1 mid-leve l every 10
335.2 sa mples samples

335.3
_ _ _ __ _ _ _ _ _ _ 3 3 5 .4 :L 10 % of true value _____ 15% of true value

Ending 335.1 1 mid-level 9012A A+ 15% of true value
335.2 10 % of true value
335,3

___________ I 335.4 1____________
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1 ) RCEA (SWS4W

Analysis Calibration :Me=thod Requirement Method Requirement

Flashpoint initial -Not Applicable 1010 p-Xylene reference
standard must have

flashpoint of 27.20C k
______ ~~1. 10C

Continuing -Not Applicable 1010 Not Applicable
___________ Ending - Not Applicable 1010 I Not Applicable

Fluoride initial 30.0 Method 300.0: 5 levels 9056 3 levels plus a blank
340.2 plus a blank, r"3 >

0.995

Method 340.2: 6 levels
Že')~ 0.995 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Continuing 300,0~'7 1 mid-level every 10 9056 1 per batch of 20 samples
340.2 samples ±10% of true value

:k 10% of true value ____ __________

Ending 300.0'4) 1 mid-level 9056 Not Applicable
___________ ___________ 340.2 i10% of true value _ _ _ _ _ _ _ _ _ _

Hardness Initial 130.2 Method 130.2: -- Not Applicable

2340B ~Standardize titrant

Method 23408: See ICP
Metals 200.7

Continuing 130.2 Method 130.2: Not -Not Applicable

2340B Applicable
Method 2340B: See ICP

Metals 200.7

Ending 130.2 Meto 130.2: Not -. Not Applicable

2340B Applicable
Method 23408: See ICP

Metals 200.1

Iran (Ferrous) Initial 3500-Fe D 3 levels plus ablank, "e'O) - Not Applicable
____________ _________ 0.995 _ _ _ _ _ _ _ _ _ _

Continuing 3500-Fe D 1 mid-level every 10 -NtApial

samples -NtApial

___________ t ~~10% of true value _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ending 3500-Fe D 1 niddlevel - Not Applicable
___________ __________ ________ 10% of true value _ _ _ _ _ _ _ _ _ _
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

_________ NPDES"') RCRA (SW846)91

Analysis Calibration Method Requirement Method Requirement
Nitrate Initial 300.04) 5 levels plus a blank 9056 3 levels plus a blank

353.2 r'() k 0.995

Continuing 300.0(') I mid-level every 10 9056 1 per batch of 20 samples,
353.2 saple 10% of true value

± 10% of true value

Ending 30.~~ I mid-level 9056 Not Applicable
353.2 ± 10% of true value

Nitrite Initial 3O0,0(4' S levels plus a blank 9056 3 levels plus a blank
353.2 "r"~1 Ž) 0.995

Continuing 300.O0(4) 1 mid-level every 10 9056 1 per batch of 20 samples,
353.2 samples ±10% of true value

____________ ~~± 10% of true value

Ending 300.0(4) 1 mid-level 9056 Not Applicable
___________ 353.2 ± 10% of true value

Nitrate- Initial 30.5~ levels plus blank -Not Applicable
Nitrite

353.2 ~ r'(3) a 0.995
Continuing 300.o0(1 1 level every 10 samp~les -Not Applicable

353.2
* 10% of true value ____

Ending 30.C7 1 mid-level -Not Applicable
353.2 *10% of true value
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES"') RCRA (SW846)f)

Analysis Calibration Method Requirement Method Requirement

Phosphorus Initial 300.0(4) Method 300.0/365.3: -- Not Applicable
(total and36.3leespuaban
Ortho-362 3leespuaban

phosphate) 365.3
Method 365.2:

8 levels plus a blank

Continuing 300.0('> Method 300.0/365.3: -Not Applicable
365.2 1 level evexy 10 samples
365.3 ± 10% of true value

Method 365.2: Blank and
2 standards with each

series of samples, ± 2% of
true value or recalibrate ___________

Ending 300.0") eto 300.01365.3: -Not Applicable
365.2 ±10% of true value
365.3

Method 365.2:
__________ Not Applicable _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

pH Initial 150.1 2 level calibration that 9040OB 2 point calibration
bracket the expected pH of 9045C (:k 0.03 pH units of true

the sample (t 0.05 pH value)
units of true value) _________

Continuing 150.1 1 buffer check every 10 9040B Not Applicable
samples 9045C

_______ _____ ±_~~~5% of true value I_ _

Other 130.1 Third point check 9040B Third point check

9045C
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

_________ NPD]ES(') RCRA (SW846)f)

Analysis Calibration Method Requirement Method Requirement
pH Ending 150.1 1 buffer check 9040B Not Applicable

(continued) ±5% of true value 9045C
Phenolics Initial 420.1 5 levels plus a blank 9065 5 levels plus a blank

I "Ir~t a 0.995 9066 `"I") 0.995

Continuing 420,1 1 mid-level every 10 9065 1 mid-level

samples 9066 ± 15% true value
__________ ________- ± 10% true value _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ending 420.1 1 mid-level 9065 1 mid-level
± 10% true value 9066 ± 15% true value

Phosphate Initial -Not Applicable 9056 3 levels plus a blank
Continuing -Not Applicable 9056 1 per batch of 20 samples,

_________ ________ ___________________ I15% of true value

____________ Ending -Not Applicable 9056 Not Applicable

Reactivity Initial -- Not Applicable Chap 7 See Total Cyanide and
____________ ~~~~~~~~~~~~~~Sulfide

Continuing *-Not Applicable

Ending *-Not Applicable

Settleable Initial 160.3 Not Applicable -Not Applicable
Solids ____ __

Continuing 160.5 Not Applicable -Not Applicable
____________ Ending 160 5 Not Applicable -Not Applicable



877 388-

STL Moth Cat~onLQM
Table Setion
Revision No.:2.0
Date R.aeiwt Augus 19.2002
Page 289 ot350

TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1 ) RCRiA (SW846f()

Analysis Calibration Method Requirement Method Requirement

Specific Initial 120.1 Standardize meter with 9050A Not Applicable
Conductance O.O1 MKCI1___________

Continuing 120.1 1 level every 10 samples 9050A Not Applicable

* 10%/ of true value

Ending 120.1 1 level 9050A Not Applicable

* 10% of true value

Sulfate Initial 300.0(4' Methdii 300O0: 9038 Method 9038: 3 levels plus
375.4 5 levels lus blank 9056 a blank for every hour of
375.4 5 leels plus lank 9056 continuous sample analysis.

"r"")3~: 0.995 Method 9056: 3 levels plus
Method 375,4: 3 levels a blank

plus blank
ŽO 0.995

Continuing 300.0(') Method 300.0: 9038 Method 9038: Independent-
375.4 1 mid-level after every 10 9056 prepared check standard

samples every 15 samples

+10% of true value Method 9056: 1 per batch
of 20 samples, ± 10% of true

Method 315.4: 1 level value
every 3 or 4 samples
* 10% of true value _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ending 300.0(41 t 10% of true value 9038 Not Applicable
375.4 __ _ _ _ _ _ _ _ _ _ _ 9056 _ _ _ _ _ _ _ _ _ _ _ _

Sulfide Initial 376.1 Method 376. 1: This is a 9030B This is a colorimetric

376.2 titration method. 9034 titrain] heeoe
Therefore, calibrations are calibratini o plcbe

not applicable.

Method 376.2: 5 levels
___________ __________plus ablank "r (3)?o0.995



877 387
STL NetMl Canton LQM
Table Section
Revision No,:2.0
Date Revised: August I9,2002
Pge290 of 3S0

TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(') RCEA (SW846)0 )

Analysis Calibration Method Requirement Method Re quirement
Sulfide Continuing 376.1 Method 376. 1: Not 9030B This is a colorimetric

(continued) 376.2 Applicable titration, Therefore,
904 calibration is not applicable.

Method 376.2:

1 level eveiy 10 samples

&L 10% of true value

Ending 376.1 Method 376. 1: Not 9030B This is a colorimetric
376.2 Applicable 9034 titration. Therefore,

calibration is not applicable.
Method 376.2:

10%/ of true value
Total Initial 160.1 This is a gravimetric -Not Applicable

Dissolved determination. Calibrate
Solids _ _ _ _ _ _ _ _ _ _ balance prior to analysis _ _ _ _ _ _ _ _ _ _ _ _

Continuing 160.1 *-Not Applicable
____________ Ending 160.1 Not Applicable



677 386

8Th Noit Cantoa LQM
Table Section
Revision No2.O1
Date Revised: August 19,2002
Pare 291 @1350

TABLE 8.5-7
Summary of ]Inorganic Method Calibrations

(Continued)

NPDESu'I R__ CRA (SW846f")

Analysis Calibration Method Requirement Method Requirement

Total initial 351.2 Method 351.2 Not Apial
KJeldahl 351.3 S levels plus blank
Nitrogen 0.995

Method 351.3:
Titrimetric: Standardize

titrant
Colorimetric: 7 levels

_________ ~plus blank _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Continuing 351.2 Method 351.2: 1 mid- -Not Applicable
351.3 level every 10 samples

& 10% of true value

Method 351.3:

Not Applicable ________________

Ending 351,2 Methodl351.2: -Not Applicable
351.3 ~ ±t 10% of true value

Method 351.3:
Not Applicable

Total Initial 415.1 3 levels plus blank 9060 3 levels plus blank
Organic ~,g3) 0.995
Carbon
(T O C ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Continuing 415.1 1 mid-level every 10 9060 1 mid-level every 10
samples samples

*15% of true value 15% of true value

L _____ nig 415.1 *L 15% of true value 9060 *15% of true value
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

_________ NPDES(') RCRA (SW846)f2
Analysis Calibration Method Requirement Method Requirement

Total Initial SM Method 53208: 7 levels 90208 Daily instrumlent calibrationOrganic 5320B (4) plus a blank ± 10% of true standard and blank in
Halid40.1es duplicate + 10% of true(ro x) 450 .1 value ~ ~~ ~~ ~~~~~~~~~value (calibration std.)

Method 450.1: Daffy Verify with independently-
instrument calibration prepared check standard -
standard and blank in ICV±l10%

duplicate ± 10% of true SOP NO. CORP-WC-0001I
value (calibration std.)

Verify with
independently-prepared

__________ ________ check standard
Continuing SM± 10% of true value 9020B CCV * 10% of true value

5320B SO O OR-C00

__________450.1 (4)

Ending SM± 10%/ of true value 9020B CCV±~ 10%/ of true 'value5320B (4) SO? NO. CORP-WC-000lI

____________ ~~~450.1 (4)

Total Initial 160.3 This is a gravimtetric -Not ApplicableSolids determination. Calibrate
_________ balance before use. _ _ _ _

Continuing 160.3 Not Applicable

Ending 160.3 
-- Not Applicable

Total Initial 160.2 This is a gravimnetric -- Not ApplicableSuspended determination. Calibrate
Solids balance before use.

(Nonfilterable)
Continuing 160.2 

-Not Applicable
________L_ Ending 160.2 

-Not Applicable
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDESn' RCRA (SW846fcz

Analysis Calibration MethodT Requidrement Method Requirement

Turbidity Initial 180.1 Minimum of 1 level in -Not Applicable

each instrument range

Follow manufacturrer's
instructJonls

Continuing 180.1 Not Applicable -Not Applicable

____________ Ending 180.1 Not Applicable -Not Applicable

Volatile Initial 160.4 This is a gravimetric -- Not Applicable
Solids determination. Calibrate

________ _______ balance before use. _ _ _ _ _ _ _ _ _ _ _

Continuing 160.4 -. Not Applicable

__________ Ending 160.4 -Not Applicable

Water Initial - Calibrate Balance -Calibrate Balance
C ontent _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Continuing -Not Applicable -Not Applicable

____________ Ending -Not Applicable _____Not Applicable

CGFAA Initial 200 series 3 levels plus blank 7000A 3 levels plus blank
Metals

(excludes ICV * 10% of true value see ICV ± 10% of trvau

Hg) O~~~~~~~~rAP)3~ 0. 995 "r 3 z0.995

Continuing 200 series Every 10 samples 7000A Every 10 samples
* 10% of true value series *h 20% of true value

Ending 200 series ± 10% of true value 7000A *20% of true value
series

Other 200 series Annuall - Instrument 7000A Annuall - Instrument
detection limits detection limits
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

__________ ~~~~~(Continued)

________ NPDES"') RCRA (SW846)9)

Analysis Calibration Method Requirement Method Requirement
iCP & Initial 200.7 1 level and blank 6010B I level and blank

ICP/MS 200.8 Renun high calibration 6020 Renm high calibration
Metals standard: verify standard: verify quantitation

(excludes quantitation at ± 5% of true at * 5% of true value, ICVH4g) value,lCV RSD < 3% from RSD < 5% from replicate
replicate _ _ _ _ _ _ _ _ _ _ _

Continuing 200.7 Every 10 samples 60108 Mid-level calibration
200.8 6020 standard

* 5% of true value Every 10 samples
CCV RSD <5% from :k I0% oftrue value

replicate CCV RSD < 5% from
Ending 200.() 7 * 5% of true value 6010B Midt-levlcairation

200.8 CCV RSD < 5% from 6020 standard
replicate + 10% of true value

CCV RSD < 5% from
_________ ~replicate

Other 200.7 ICSA, ICSAB: Analyze at 6010B ICSA, ICSAB: Analyze atbeginning of run. For beginning of run. For ICSA,200.8 ICSA, AB criteria see SOP 6020 AB criteria see SOP
Annual : ~~~~~~Annuall :

ICP interelement Correction ICP interelenment correction
factors factors

___________ ~~Instrument detection limits Instrument detection limits
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

NPDES(1' RCRA (SW$46fM

Analysis Calibration Method Requirement Method Requirement

Mercury by Initial 245.1 5 levels plus blank 7470A 5 levels plus blank
CVAA & 245.7 ICV * 10% of true value 7471A ICV -~ 10% of true value

CVA'S 163I) YO)~H' Ž 0.995 "r" -Ž0,995

Continuing 245.1 Daily or every 10 samples, 7470A Every 10 samples

245.1 whichever is more 7471A + 20% of tine value

163B14)~ freqluent
* 20% of true value

Ending 245.1 *~ 20% of true value 7470A +20% oforgnlpead

245.7 7471A standard
163 I1B4)

Other 245.1 Annuall:- Instrument 7470A Annual]y - Instrument
245.7 detection limits 7471A detection limits

1631BID4>

Footnotes

National Pollutant Discharge Elimination System
2>Resource Conservation and Recovery Act, Test Methods ftr Evaluating Solid Waste. Physical/Chemical Methods.

(SW-846), Third Edition, September 1986. Contains Final Update I (July 1992), Final Update HIA (August
1993), final Update II (September 1994), Final Update lIB (January 199S), and Final Update III (December,
1996).

(3YN' = correlation coefficient

(4) Method not listed in 40 CFR Part 136.

(5) EPA memo recommended that reactive cyanide and sulfide are not used.
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TABLE 8.549
Summary of Organic Method Calibrations

Analytical NPDESo) RCRA (SW846)0(n
Parameter Calibration Method Requirement Method Requirement
Aromatic Initial 602 Minimum of 3 levels 8021lB Mfinimtum of 5 levels

Volatiles by If %RSDc< 10/%, use avg If %RSD <20%, use avg
0C RP. Otherw~ise, calibration RE. Otherwise, calibration

curve employed curve employed.

Continuing 602 Analyze QC check sample 8021B Mid-level calibration
and evaluate per method standard analyzed every 10

requirements samples.
% Ds! 159/., gases 20% D.

______________________ Evaluate per SOP
E-nding 602 Not Applicable 8021B Mid-level calibration

standard
% D •r15%. Evaluate per

_______ SOPOther 602 Not Applicable 8021lB Not Applicable
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TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Analytical ____ NPDES~1> RCRA(SW846)w)

Parameter Calibration Metho Reurmn ehdRequirement

Herbicides by Initial 615i9) Minimum of 3 levels 8151A Mfinimum of 5 levels
GC If %RSD < 1%, use avg If %RSD < 2O0%iuscavg

RF. Otherwise, calibration RE. otherwise, calibration
curve employed curve employed.

Continuing 615 I9 or more calibration 8151LA Mfid-level calibration
standards analyzed daily standard analyzed every 10

samples. % D< 15% of
% D i: 15% of predicted predicted response for any

response anayte quantitated and
reported.

Ending 615i9r Not Applicable 8151A Mfid-level calibration
standard. % Dc<15% of

predicted response for any
analyte quantitated and

_ _ _ _ _ _ _ _ _ _ _ _ _ _ T~~~~~~~~~~~~re orte.

Othier 615 m9 Not Applicable 8151A Not Applicable
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TABLE 3.5-3
Summary of Organic Method Calibrations

(Continued)

Analytical NPDES'1 ) RCRA (SW846)
Parameter Calibration MethodT Requirement Method Requirement

Polyaromatic Initial 610 Minimum of 3 levels 8310 Minimum of 5 levels
Hydrocarbons If % RSD < 100%. use avg If %RSD < 20%'4 use avg

by GC or RF. Otherwise, calibration RW. Otherwise, calibration
HPLC ______curve empvloyed curve employed.

Continuing 610 1 or more calibration 8310 Mid-level calibration
standards analyzed daily standard analyzed every 10
% D i1% of predicted smiples. 0/D<1lS/of

response predicted response for any
analyte quantitated and

reported.
Ending 610 Not Applicable 8310 Mid-level calibration

standard. % D*~15% of
predicted response for any

analyte quantitated and
______ ~~~reported.

Other 61.0 Not Applicable 8310 Not Applicable
P-es-ticides! Initial 6-08 Minimum of 3 levels 8081A Minimum of 5 Levels. if %PCBs by GC If %RSD < 10%/o use avg 8082 RSD < 2004 use avg RE.

RF. Otherwise, calibration Otherwise, calibration
curve employed curve employed. (See SOP

_______________ ~~No. CORP-CC-COO 1)
Continuing 608 1 or more calibration 8081IA Mid-level calibration

standards analyzed daily 8082 standard analyzed every 10
samples, %D< 15% of

% D~ 15% of predicted predicted response for any
response natequantitated and

- ______________________ ~~~~~reported.
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TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Analytical ____ NPDES~l) RCBA (sw846)0

Parameter Calibration Metho~d Requirement Method Requirement

Pesticides] Ending 608 Not Applicable 8081A Moid-level calibration
PCBs by CC 8082 standard. % D< 15% of
(continued) predicted response for any

analyte quantitated and
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~~~~~~~~~~reported4

Other 608 Not Applicable 8081IA Not Applicable
____ ___ __ ___ ___ ___ ___ ___ ___ 8082

Petroleum Initial 413.1 Mtdl.1: This is a 9010 This is agravimectric
Hydrocarbons/ 418.1 gravinmetric determination. 9071A determination. Calibrate
Oil and Grease Calibrate balance before 9071B balance before use

use.
418.1:

3 levels plus a blank, "r" :
___________ _________0.995 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Continuing 413.1 Not Applicable 9070 Not Applica-ble
418.1 9071A

I _ _ __ _ _ __ _ _ _ 9071 8B _ _ _ _ __ _ _ _ _ _

Ending 413.1 Not Applicable 9070 Not Applicable
418.1 9071B

9071A

Initial 1664A Calibrate analytical 9011B Calibrate analytical
balance at 2mg andl1000 balance at 2mg andl1000

mg mg

Calibration must be ± 10% Calibration must be ± 10%
at 2mg and±i0.5% at at2mgand±0.5%at
1000 mg or recalibrate 1000 mg or recalibrate

balance balance

Continuing 1664A Not Applicable 9071B Not Applicable

_____________ Ending 1664A Not Applicable 9071B Not Applicable

Organophos- Initial -Not Applicable 8141LA Minimum of 5 levels
phorous;

Pesticides by If %RSD < 20%/, use avg
GC RF. Otherwise, calibration

curve employed.
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TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Analytical NPDESrn RCRA (5W846) 0)
Parameter Calibration Method Requirement Method Requirement
Organophos- Continuing -- Not Applicable 8141A Mid-level calibration

phorous standard analyzed every 10
Pesticides by smls

IC smls
(continued) % D< 15% of predicted

response for any analyte
_______ _____ ~~~~~~~~~~~quantitated and reported.

Ending -Not Applicable 8141A Mfid-level calibration
standard

% D < 15% of predicted
response for any analyte

_______________ ______ quantitated and reported.

_____________ Other -. Not Applicable 8141A Not Applicable

Purgeable Initial 601 Minimum of 3 levels 8021B Minimum of 5 levels
H GlCabnb If %RSD <10%, use avg If %RSD <2o0 4,usecavg

RE. Otherwise, calibration RE. Otherwise, calibration
________ ~~~~~curve employed curve employed.

Continuing 601 Analyze QC check sample 8021B Mid-level calibration
and evaluate per method Standard analyzed every 10

requirements samples.

% D < 15%4 gases 20% D
______ ~~~~~~~~~~Evaluate per SOP

Ending 601 Not Applicable 8021B Mid-level calibration

standard

%D<15%

_______ Evaluate per SOP

________ Other 601 Not Applicable 8021B Not Applicable
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TABLE &5-S
Summary of Organic Method Calibrations

(Continued)

Anialytical ____ NPDES"u RCRA (SW846)0

Parameter calibration MethodT Requirement Method Requirement

Halogenated Initial -Not Applicable 8021lB Minimum of 5 levels
Volatiles by If %RSD <20%, use avg

GC R~~~~~~~~~~~~~~~~~~F. Otherwise, calibration
curve employed.

Continuing -Not Applicable 8021B Mfid-level calibration
standard analyzed every 10

samples.

% D< 15% of predicted
resplonse for any analyte
quantitated and reported.

Ending -- Not Applicable 8021lB Mfid-level calibration
standard

%D<15% of predicted
response for any analyte

________________ ______ quantitated and reported.

Other -- Not Applicable 8021B Not Applicable

Semtivolatiles Initial 625 Minimumi of 3 levels, 8270C Minimum of 5 levels,
lowest near but above

MDL % RSD for RF for CCCs"4 )
< 30%

If %RSD
3 35%, use avg RF SPCCS(')N

Otherwise calibration RIF> 0.050
curve employed.

Continuing 625 1 level every 24 hours 8270C Mid-level standard every
12 hours (after tuning)

0/J1) for CCCs(4' < 20 %
Acceptance criteria are between RF from standard

found in the method and and avg RF from initial
SOP

RF > 0.050
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TABLE 8.549
Summary of Organic Method Calibrations

(Continued)

Analytical NPDES0 ) RCRA (SW846) 2

Parameter Calibration Method Requirement Method Requirement
Semnivolatiles Ending 625 Not Applicable 8270C Not Applicable
(continued) _____________

Other 625 DFPTPP7"tu-ning every 24 8270C DrPTPP( 7 tuning at the
hours before standard or bcginming of evely 12 hour

sample runs, shift.

Volatiles Initial 624 Minimum of 3 levels, 86B Mnmmo eeslowest near but abovei Miiumo 5lves
MDL %RSD for RW for CCCS14)

Iff%RSD < 30.0%
S35%, use avg RI PPs()

Otherwise calibrationSPs 5 :
curve employed. RIFombc0z300 and

1, 1,2,2-tetrachloroethane,
Chioromethane and 1,1t-

dichloroethanc, and
______RIF > 0. 100 for Bromoform.
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TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Analytical ____ NPDES") RCRA (SW846)~

Parameter Calibration Method Requirement Method Requirement

Volatiles Continuing 624 1 level every 24 hours 8260B Mid-level standard every

(continued) 12 hours (after tuning)
Acceptance criteria are -/.Drift for CCUf4 <

found in the method and 20.0beween Rhfom
SOP stndard and avg RW from

initial

SPCCSM5

RE~ ~0.300 for
Chlorobenzene and

1, 1,2,2-tetrachlnroethane,
Cliloromethane and 1,1-

dichloroethane, and
RF > 0, 100 for Bromoform

Ending 624 Not Applicable 8260B Not Applicable

Other 624 BFB%ining at the 8260B BFB (6)tuning at the
beginning of every 24 hour beginning of every 12 hour

shift. shift.

Footnotes

1>National Pollutant Discharge Elimination System
()Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods.

(SW-846)t Third Edition, September 1986. Contains Final Update I (July 1992), Final Update IIA (August 1993),
Final Update fl (September 1994), Final Update JIB (January 1995), and Final Update III (December 1996).

()TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin
"~CCC - Continuing Calibration Compounds
'~SPCC - System Performance Check Compound
()BFB - Bromofluorobenzene

DFTPP - Decafluorotriphcnylphosphine
Footnote deleted

(9) Method not listed in 40 CFR Part 136.
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TABLE 8.5-9
Summary of USEPA Contract Laboratory Program Statement of Work

Method Calibrations

Analytical

Parameter Calibration Method Requirement
Cyaniide, Total Initial ILMOS.0 Minimum 5 levels plus blank

ILMO4.0 YZŽ 0.995

Continuing IL.M03.0 1 mid-level every 10 samples

ILMO4.o01 l% of true value
Ending ILM03.0 IS5% of truevalue
____ ____ __ ELMO4,0

Other ILM03.0 Not Applicable

_______________ ILMO4.0

ICAP (excludes Initial ILM03.0 1 level and blank
mnercury)

ILMO4.0 ICV: I 10% of true
Continuing ILM03.0 Mid-level calibration standard

ILMO4.0 Every 10 samples

10% of true value
Ending ILM03.0 Mid-level calibration standard

__________ LMO4.0 10% of true value
Other ILM03.o ILMO3.0: ICSA, ICSAB: Analyze at beginnn and end orevery S hours whichever is more frequent

ILMO4.0
ILMO3.0: CRI: Beginniing and end of each ruin, and every S

hours for all analytes at 2x CRDL or Zx IDL whichever is
greater, except for Al, Ba, Ca, Fe, Mg, Na, K

ILMO4.: ICSA, ICSAB: Analyze at beginning and end of
run but not before ICV. Must be analyzed every 20 analytical

samples per ICP run.ILMO4.0: CRI: Beginning and end of each run and every 20
analytical samples per ICP ran. CR! must be immediately

followed by ICS analysis.
Quartrlv:

Instrument detection limits
Linear Range Verification

Annually:
ICP interelement correction factors
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TABLE 3.5-9
Summary of USEPA Contract Laboratory Program Statement of Work

Method Calibrations
(Continued)

Analytical
Parameter Calibration Method Requirement

GFAA (excludes initial IMO3 .0 Minimumn 3 levels plus blank
Hg)

ILMO4.0 ICV: * 10%

Continuing 11LM03.0 Every 10 samples

ILMO4.0 :k 10% of true value

Ending ILM03.0 *10% of true value

ILMO4.0

Other ELM03.0 CRA: Beginning of every analytical rum (no acceptance

KMO4.0 criteria)
Ouarterl - Instrument detection limits

Mercury (CVAA) Initial ILM03.0 Minimum 3 levels plus blank

ILM04.0 Ir"(4' Ž0.995

ICV: ± 20%

Continuing ILMO3.0 Every 10 samples

ILMO4.0 :* 20% of true value

Ending ILM03SO + 20% of true value

11LMO4.0

Other LMO03.0 Ouarterl - Instrument detection limits

ILMO4.0 ILMO3.0: CRA not required.
11L104.0: CRA: Beginning of every analytical rmn (no

___________ ~~~~~~~~~~~~~acceptance criteria)

Pesticides/PCBs Initial OLM03.1 3 levels for single component analytes, 1 level for
multicomponent analytes

RSID must be! •20% except a-BHC and 5-BHC at 25% (allow
____________ __________up to 2 target analytes to be 20% •930%)

Continuing OLMO3.1I Instrument Blank and midpoint calibration or PEM every 12
hours

__________ ________ ~~~~~~% D: ±L25% of predicted response
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TABLE 8.5-9
Summary of USEPA Contract Laboratory Program Statement of Work

Method Calibrations
(Continued)

Analytical
Parameter Calibration Method Requirement

Pesticidcs/PC~s Ending OLMO3.1 I nstrument Blank and midpoint calibration or PEM
(continued) Other OLMO3.1 Resolution Check Mixture Ž 60%

PEM: Žt 90%/
DDT, Endrin breakdown must each be • 20% (!S 300%

combined)
Sendivolatiles by Initial OLMO3.I S levels

GC/MS lRRE and RSD must meet method criteria

Continuing OLMO3.1 Mid-level every 12 hours after tuning check

________ _______ %D/61 and lRRE must meet minimum criteria

Ending OLMO3.1I Not Applicable

Other OLM03.1 DFTPP tuning at the beginning of every 12 hour shift
Volatiles by Initial OLMO3.1 S levels

GU/MS
_______ li~RRE and RSD must meet method criteria

Continuing QLMOS,1 Mid-level every 12 hours after tuning check

_________ _______ %'/D and lRRE must meet minimum criteria

Ending OLM03. 1 Not Applicable

__________ ~Other OLMOJ. 1 BFB tuning at the beginning of every 12 hour shift
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TABLE 8.6-1
Precision and Accuracy Measurements

Measurement Definition

Accuracy The degree of agreement of a measurement with an accepted reference or true value.
The only true or known values in the laboratory are spiked samples.
Expressed as laboratory control sample (LCS) percent recovery ( % R):

LCS %Recovery = X 0

where: X - observed concentration
t= concentration of spike added

Expressed as matrix spike/matrix spike duplicate (MS/MSD) sample percent recovery
(%/ R):

MS /MSD %Re cov ery = XI xJOO1

whewe: X, = observed concentration in spiked sample
X - observed concentration in unspiked sample
t = concentration of spike added

Precision The measure of antalylical reproducibility of two values. Expressed as the relative
percent difference (RPD) of two values.

RPD = ___ X_10

where: Xi - first observed concentration
X;- second observed concentration
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TABLE 8.6-1
Precision and Accuracy Measurements

(Continued)

Measurement Definition
Asithmetic mean The average Of a Set Of values.

where: 7 the mean
xi the ih" data value

n number of data values

Standard Deviation A measure of the random (probable) error associated w4ithsa single measurement within
a data set.

n2

n-l

where: s =sample standard deviation
7 the mean

x- the it' data value
nt number of data values

Quality Control Chart A graphical representation of analytical accuracy. Displays the arithmetic mean of a
data set, the upper and lower warning limits and the upper and lower control limits.

ACCURACY
Upper Control Limit UCL = 7+ 3s

(IJCL) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Upper Warning Limit UP/ =7 Y± 2s
(UL) __ _ __ __ __ _

Lower Warning Limit LWL = Y-2s
(LW L) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Lower Control L imit LCL = Y-3s
(LCL) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

PRECISION

RPD ~~~~~~~~~~Zero to (mean RPD + 3s)
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TABLE 8.11-1
Instrument Maintenance Schedule

Ion Chromatographl')

As Needed Daily Weekly Monthly - Semi-annually
Clean znicromembrane Check Check pump heads Check all air and Lubricate left
suppressor when plumbing/leaks. for leaks. liquid lines for hand piston.
decreases in sensitivity discoloration and
are observed,._____ crimping, if indicated. _____

Check fuses when Check gases. Check filter (inlet) Check/change bed Clean
power problems occur. supports guard and conductivity cell.

analytical columns, if
_____________ ~~~~~~~~~~ ~~indicated. _ _ _ _ _

Reactivate or change Check pump Check
column when peak pressure. conductivity cell
shape and resolution for calibration.
deteriorate or when
retention time
shortening indicates
that exchange sites
have become
deactivated.
Dc-gas pump head Check condutvy
when flow is erratic. meter.

TABLE 8.11-2
Instrument Maintenance Schedule
Total Organic Halide Analyzer~')

Daily As Needed
Check electrodes for damage, polish the electrodes. Examine and clean or replace pyrolysis tube.
Replace dehydrating fluid and electrolyte fluid. Clean titration cell.
Clean quartz boat. Observe gas flow.
Observe check valves during use for baclcfeed& Replace reference electrode fluid.
At end of each day of use, wash out absorption module, Change quartz wool.
empty, electrolyte and fill cell with DI water.
Empty dehydrator tube ____________________

Perform cell performance check. Replace o-rigas and seals.
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TABLE 8.11-3
Instrument Maintenance Schedule

High Pressure Liquid Chromatograph~')

Dully ~~~~~~~~As Needed
Check level of solutin in reservoirs, If adding, verify Replace columns when peak shape and resolution
that solvent is from the same source. Ifchanging, indicate that chromatographic perfonnance of' columnrinse gas and delivewy lines to prevent contamination 'is below method requirements.
of the new solvent.
Check gas supply. Oil autosampler slides when sample does not advance.
Flush with an appropriate solvent to remo-ve all Rinse flow cell with IN nitric acid if sensitivity low.
bubbles.
Pre-filter all samnples. IChange pumpl seals when flow becomes inconsistent.

Repack front end of column
__________________________________Backflush column.

TABLE 8.11-4
Instrument Maintenance Schedule

Flame Atomic Absorption Spectroscopy~')

Daily Monthly As Needed~
Vc'ify proper safety precautions Clean all filters and fans. Check drain receptacle.
are working, _________

Verify gas box operates properly Change capillary tubing Check background corrector forand safely, _____________ alignment.
Verify sensitivity using elements Clean optia windows Clean burner head.
in VIJV/VS spectrum.

LClean nebulizer.
Clean ~spray ch-amber.
Check samgIc intrduton 0-rines.
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TABLE 8.11-5
Instrument Maintenance Schedule

___________ ~~~IC]? & IcPIMs" ~ _ __ _ __ _ _

Daily Monthly or As Needed Semi-annually Annually
Check gases Clean plasma torch Change vacuum pump Notify manufacturer service
Check that argon tank assembly to remove Oil, engineer for scheduled
pressure is 50.60 psi accumulated deposits. preventive maintenance service.
and that a spare tank is
available.

Check aspiration tubing

Check vacuum pump Clean nebulizer and Replace coolant water
gage. (<10 millitorr) drain chamber; keep free filter. (may require

flowing to maintain more or less
optimum performance. frequently depending

on the quality of
water)

Check that cooling Clean filters on back of'
water supply system is power unit to remove
fkil and drain bottle is dust.
not full. Also that
drain tubing is clear,
tight fitting and has few
bends. _ _ _ _ _ _ _ _ _ _

Check that nebulizer is Replace when needed:
not clogged. peristaltic pump tubing

sample capillary tubing
autosampler sipper

____ ___ ____ ___ ___ probe
Check that capillary Check yttrium position.
tubing is clean and in
good condition. Check 0-rings

Clean/lubricate pump
____ ____ ____ ____ ____ ___ rollers.

Check that peristaltic
pump windings are
secure.
Check that high voltage
switch is on.
Check that exhaust
screens are clean.
Check that torch,
glassware, aerosol
injector tube, bonnet are
clean
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TABLE 8.11-6
Instrument Maintenance Schedule

Graphite Furnace Atomic Absorption")~

Daill Weekly Monthly Semi-annually Annually
Check gas lines and gas Clean optical Check coolant level in Change graphite Notify
supply. windows, cooling unit. Add contacts manufacturer

coolant if error service engineer
message appears. _________to clean optics.

Clean contact clinders, Check optics
Check tubes and
platform; replace if
corroded, faking, or if
low absorbance results.

Check autosampler
tubing and alignment.

Flush autosampler
tubing _ _ _ _ _ _ _ _

PE4100ZL: clean filme
extraction tip, replace
fume extraction filter
and H120 trap. ______

As needed, trim
.sampling capillary.
Check drain lines and-
waste containers; empty
as needed.
Check acid rinse
containers; fill as
needed.

TABLE 8.11-7
Instrument Maintenance Schedule

CVAS & CVAFS

Datlv ~~~As Needed Anal
Chnedrying tube Change pump tubing Change Hg lamp.

Check umn tubing/drain tubing Chek/hang cHg lamp
Check gas pressure Clean optical cell
Check aperture reading Lubricate pump
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TABLE 8.11-S
Instrument Maintenance Schedule

Gas Chromatograph('~

Daily As Needed Quarterly/Semi-
______ ______ _____ ______ _____annually/Annually

Check for sufficient supply of Replace front portion of column packing Quarterly ELCD: change-roughing
carrier and detector gases. Check or break off front portion of capillary resin, clean cell assembly.
for correct column flow and/or columns. Replace column if thuis fails to
inlet pressures. restore column performance or when Quarterly FID: clean detector

column performance (e.g. -ea tailing,
poor resolution, high backgrounds, etc.)

____________________ indicates it is required. __________

Check temperatures of injectors Change glass wool plug in injection port Semi-annually ECD: perform wipe
and detectors. Verify temperature and/or replace injection port liner when test.
programs. front portion of column packing is

changed or front portion of capillary
____ ___ ___ ___ ___ ___ ___ ___ ___ column is removed.

Check inlets, septa. Replace Annually ELCD: change finishing
septum resin, clean solvent filter.

Clean injector part Annually PID: Replace flame tip

ECD: detector cleaning and re-
foiling, every five years or
whenever loss of sensitivity, or
erratic response or failing
resolution is observed.

Check baseline level. Perform gas purity check (if high
baseline indicates that impure cardier

_____ _____ _____ _____ _____ gas may be in use).
Check reactor temperature of Replace or repair flow controller if
electrolytic conductivity detector, constant gas flow cannot be maintained.

Relace fuse.
Inspect chromatogramn to verify Reactivate external carrier gas dryers.
symmetrical peak shape and
adequate resolution between
closely eluting peaks. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Detectors: clean when baseline
Clip column leader indicates contamination or when

response is low.
FID: clean/replacejet, replace ignitor.
NPD: clean/replace collector assembly.
BID: clean lamp window monthly or
replace as needed, replace seals.
ELCD: check solvent flow weekly,
change reaction tube, replace solvent,
change reaction gas, clean/replace
Teflon® transfer line.
ECD: follow manufiacturers suggested

Imaintenance schedule
Reactivate flow controller filter dr!ers~

_______________________when presence of moisture is suspctd.



8 77 41
STL North canton LQM
Table section
Revision No.: 1.0
DateRevised: August 20, 2002
Pap314 of 350

TABLE 3.1149
Instrument Maintenance Schedule

Gas Chroniatograph0 )
(Continued)

Dail As Needed QatrySm-nulyAna~
CC (continued) H~~P 7673 AutosaMpler: replace

syringe, fill wash baffle, dispose
of waste bottle contents.
Purge & trap devices: periodic
leak checks quarterly,
replace/condition traps (when
poor response or disappearance of
reactive or poorly trapped
compounds), clean sample lines,
valves (if they become
contaminated), clean glassware.
Clean sparger weekly. Check
Purge flow monthly. Bake trap as
needed to correct for high
background. Change trap
annually, or as needed whenever
loss of sensitivity, or erratic
response or failing resolution is
observed.
Purge & trap autosamplers: leak
check system, clean sample tines,
valves. PTA-30 autosampler also
requires cleaning the syringes,
frits, valves, and probe needles,
adjustment of micro switches,
replacement of Teflon(& valve,

_______________________and lubrication of components. _ ______________
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TABLE 8.11-9
Instrument Maintenance Schedule

Mass Spectrometer()

Daily Weekly As Needed"' Quarterly Semi-Annually Annually
Check for Check mass Check level of oil Check ion source Replace the
sufficient gas calibration in mechanical and analyzer exhaust filters on
supply. Check for (PFTBA or pumps and (clean, replace the mechanical
correct column FC-43) diffusion pump if parts as needed) rough pump
flow and/or inlet vacuum is every 1-2 years.
pressure. insufficienL. Add

oil if needed
between service
contract

_______ ____ __ ______ m aintenance. _ _ _ _ _ _

Check Replace electron Check vacuumi, Clean rods
temperatures of multiplier when relays, gas
injector, detector, the tuning voltage pressures and
Verif approaches the flows
temperature maximum and/or
programs. when sensitivity

falls below
_____ ____ ____ _ ___ ____ ____ required levels. _ _ _ _ _ _ _ _

Check inlets, Clean Source, Change oil in the
septa. including all mechanical rough

ceramnics and pump.
lenses . the source Relubdecate the
cleaning Is turbomolecular
indicated by a plump-bearing
variety of wick.
symptoms
including inability
of the analyst to
tune the instrument
to specifications,
poor response, and
high background
contamination. _______

Check baseline Repair/replace jet
level. _ _ _ _ _ _ _ ep at r. _ _ _ _ _ _ _ _

Check values of Replace filaments
lens voltages, when both
electron filaments burn out
multiplier, and or performance
relative indicates need for
abundance and replacement.
mass assignments
of the calibration
cornpounds.



877 41j3
STL North canton LQM
Table Sectiorn
Revision, No.: 2.0
Date Reviaed Auzgua20,2002
Page 3 I6 of 350

TABLE 3.11-10
Instrument Maintenance Schedule

TRAACS Auto Analyzer '

As Needed Daily Monthly Semi-annually Anal
Replaces air filter when Check air pressure Change all pump (or after 1000 Lightly lubricateprogressive loss of air gauge (22 :k 2 psi) tubes (or after 200 hours of the Linear Samplepressure is observed, hours of pumping pumping time) Rails (use semi-

-qML ~ ~ ~ ________fluid lubricant)Replace air valve tubing Use recommended Clean sample probe Replace pump Replacewhen occlusion in tubing washout procedure shaft platens colorimeter lampis observed (at end of analysis (or after 2500
onamfinnel ~__________hours of wse)

TABLE 3.11-11
Instrument Maintenance Schedule

Sonicator (1)

Daily As Needed
Daily when used: Replace probe tip.
Inspect probe tips for inconsistencies (etching/pitting). 'rnsoiaraseby

Disassenmbic and clean sonicator probe tips.

TABLE 8.11-12
Instrument Maintenance Schedule
Analytical/rop Loading Balances()

ba"i AnnuallyICheck usng Class S-verified wihtso-nce -daily or Manufacturer cleaning and calibration.
before use

Clean pan and weighing compartmentI

TABLE 8.11-13
Instrument Maintenance Schedule

Refrigerators/Walk-in Coolens()
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TABLE 8.11-14
Instrument Maintenance Schedule

Ovens)

Daily As Needed
Terneratures checked and IcS. Electronics serviced.

TABLE 8.11-15
Instrument Maintenance Schedule

Specific Digital Ion Analyzer(')

Daily As Needed
Daily when used: Electronics serviced.
Calibrate with check standards.
Inspect electrode daily, clean as needed.
Inspect electrode proper levels of filling solutions
daily, fill as needed.
Clean probe, each use. _____________________

TABLE 8.11-16
Instrument Maintenance Schedule

Turbidimeter~1 )

I ~~~~Daily Monthly As Needed

standards. Standardize with NTU

Instrument Maintenance Schedule
Dissolved Oxygen Meter(')

I ~~~~~~Daily As Needed
Daily when used: Electronics serviced.
Calibrate with check standards.
Check probe membrane for deterioration
Clean and relace membrane with MCI solution. _____________________
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TABLE 8.11-18
Instrument Maintenance Schedule

Conductance Meter")~

I ~~~~~Daily As Needed
Daily when usc&: Electronics serviced.

Check probe and cables.
Standardize with Kld.
Inspect conductivity cell ______________________

TABLE 8.11-19
Instrument Maintenance Schedule

Chemical Oxygen Demand (COD) Reactor('~

Daily As Needed
Daily when used: Electronics s~~~~~~erviced.

TABLE 8.11-20
Instrument Maintenance Schedule

Spectrophotometer~')

As Needed Daily Monthly Annually
Dust the lamp and front of the Check the zero %A Clean windows Check instrument
front lens, adjustment. manual.

Clean sample Perform wavelength
_______ _______ _______ compartment calibration.

Clean cuvettes Replace lamp
annually or when
erratic response is

_______________ observed.

Clean and align
____________________optics.
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TABLE 8.11-21
Instrument Maintenance Schedule

pH MeteS4')

As Needed Daily

Clean electrode. Inspect electrode. Verify electrodes arn properly
connected and filled.

Refill reference electrode. Inspect electrode proper levels of filling solutions.
Make sure electrode is stored in buffer.

TABLE 8.11-22
Instrument Maintenance Schedule

Fondier Transform Infrared Spectrometry (f~

Check desiccant every 3 months.

Check K~r window every 3 months.
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TABLE 8.11-23
Instrument Maintenance Schedule

Total Organic Carbon Analyzer

Daily As Needed Weekly Monthly Semi-
____ ____ ___ ____ ___ Annually

Check: Check Injection Check liquid-flow- Clean digestion vessel Change
Oxygen supypart septum after rate-pump-tubing flflcoun pump tubing50-200rurs. conditions on Cencnesrclm
Persulfate supl autosampler Do the leak test

Acid supply ~~~~~~~Check injection portAcid supply ~~Tube end-fitting setu
Carrier gas flow rate F150 connections after s
cc/mmn) 100 hours or

use.
IR millivolts for stability
(after 30 min. warit-up)

Reagent resevoirs Indicating
diying tube.

NDIR zero, after
100 hiours of
Use.

Sample pump,
after 2000 hours
for use.

Digestion
ves sel/condensat
ion chamber,
after 2000 hours
of use,

Permeation tube,
after 2000 hours
of use.

NDIR reHi, after
2000 hour of
Use.

Footnotes to Preventive Maintenance Tables
Refer to manufacturer's instructions for each instrument to identifyr and perform maintenance operations.
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TABLE 5.11-24
Instrument Maintenance Schedule

Digestion Block

Annu ally
Check ternperature with NIST thermometer

TABLE 8.11-25
Instrument Maintenance Schedule

Flash Point Tester

Daily As Needed
Check tubing. Check thermometer against NIST
Clean sample cup each use. thermometer when used.
Check gas. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Clean flash assembly _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Check stirrer __________ ______
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TABLE 9.4-1
Proficiency Testing Programs

PT Sample Frequency of
Program Description Analysis Performed Participation

Water Pollution Program Trace Metals, Minerals, Nutrients, Semi-annual
Samples povided byDemand, PCBs in Water, PCBs in

SapEsvprovidedta byouc Transformer Oil, Pesticides,
EnvoirometaRes, IT poured P Volatile Halocarbons, Volatile
Associates, aANoT-aproics, Seioat

Provider ~~~~Polynuclear Aromatic
Hydrocarbons (HPLC) and
Miscellaneous inorganics (e.g.

______________________ TSS. Cyanide, Total Phenolics)

Water Supply Program Trace Metals, Semti-annual
Samples provide ~~Ni.trate/Nitrite/Fluoride, Pesticides,Sampleprovdedby Herbicides, Trihalomethanes,

Environmental Resource vltl rais n
Associates, a NIST-apprvoed PT VoaiscellraneousD, Hardnes

Provider pH,~~~~ Alkalinity, Sodium, Sulfate,
Cyanide, Turbidity, and TOC) _______

Hazardous Waste Program + UST Semtivolatile Organics (BNA), Serm-annual
and California Pesticides, Herbicides, Volatile
Samples provided by Organics, Metals, Anions, PAR,
Environmental Resource TPH Gas and Diesel
Associates, a NIST-approvcd PT
Provider

Army Corps of Engineers - NMR Anions, Herbicides, 18 months
and US Navy ~~~~Organochlorine Pesticides,
and US Nav, ~~~Polychiorinated Biphenyls,

Scemivolatile Organics, Volatile
____________________Organics, TALL Metals, Cyanide _______

STh Corporate Double Blind - Volatile Organics, Metals, General Annually
samples provided by ASI Chemistry, Base/Neutral Acid

_______________________Extractables, Project Management

Ohio Voluntary Action Program - Based on Certification at the time Semidannually
samples provided by APO of PT analysis - MSS, MSV, GCS,

GCV, Metals, General Chemistry
New York DOHICLP - Based on Certification at the time Semiannually
samples provided by state of PT analysis - MSS, MSV, GCS,

GCV, Metals, General Chemistry,
Expanded Deliverable Package

____ ____ ____ ____ ____ ___ (CLP)

West Virginia - samples provided Based on Certification at the time Annually
by APG (PETs) of PT analysis - MSS, SMV, GCS,

GCV, Metals, and General
Chemistry. Standard and "plus"
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PT Sample Frequency of

Program Description Analysis Performed Participation

Allied Signal Volatile Organics, Senmivolatile Annually
Organics, Metals, HOD, COD,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ TSS, TPH

STh North Canton Internal PEs - As needed As a fbilow-up to
Single or Double Blinds unacceptab~le 1PTs from

other programs or
internallexternal audits

Note: Various client and agency single and double blind PTs are introduced in the laboratory throughout the year.
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Acronyms and Initialisms
A2LA American Association for Laboratory Accreditation
AA Atomic Absorption
ANSI American National Standards Institute
ARICOC Analysis RequestlChain-of-Custody
ASQC American Society for Quality Control
ASTM American Society for Testing and Materials
BFB Bromofluorobenzene
BLK Blank
BOD Biochemical Oxygen Demand
CCC Calibration Check Compound
CEO Chief Executive Officer
CF Calibration Factor
CFR Code of Federal Regulations
CHPI Chemical Hygiene Plan
CLP Contract Laboratory Program
CERCLA Comprehensive Environmental Response, Compensation and Liability Act

(Superfund)
COC Chain-of-Custody
COD Chemical Oxygen Demand
CRDL Contract Required Detection Limit
CRQL Contract Required Quantitation Limit
CSM Customer Service Manager
CSRM Certified Standard Reference Material
CST Customer Service Team
CUR Condition Upon Receipt
CV Coefficient of Variation
CVAA Cold Vapor Atomic Absorption (Spectroscopy)
DFTPP Decafluorotriphenylphosphine
DOC Dissolved Organic Carbon
DOE Department of Energy
DOT Department of Transportation
DQO Data Quality Objective
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Acronyms and Initialisms (continued)
EH&S Environmental Health and Safety
EPA (U. S.) Environmental Protection Agency
FAS Field Analytical Services
FLAA Flame Atomic Absorption (Spectroscopy)
FTIR Fourier Transform Infrared (Spectrometry)
GC Gas Cliromatograph(y)
GC/MS Gas Chromatography/Mass Spectrometry
GFAA Graphite Furnace Atomic Absorption (Spectroscopy)
HDPE High Density Polyethylene
H]PLC High Performance Liquid Chromatography
HRGC High Resolution Gas Chromatography
HRMS High Resolution Mass Spectrometry
ICAP Inductively Coupled Argon Plasma (Spectroscopy)
ICAP/MS Inductively Coupled Argon Plasma/Mass Spectrometry
ICS Interference Check Sample
IDL Instrument Detection Limit
IR. Infrared (Spectroscopy)
is Information Systems
is Internal Standard
ISO International Organization for Standardization
IT Information Technology
KRI Key Result Indicator
LAN Local Area Network
LCL Lower Control Limit
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
LIMS Laboratory Information Management System
LRGC Low Resolution Gas Chromatography
LRMS Low Resolution Mass Spectrometry
LWL Lower Warning Limit
MB AS Metbylene Blue Active Substance
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Acronyms and Initialisms (continued)
MDC Minimum Detectable Concentration
MDL Method Detection Limit
Ms Matrix Spike
MSA Method of Standard Additions
MSD Matrix Spike Duplicate
MSDS Material Safety Data Sheet
NELAC National Environmental Laboratory Accreditation Conference
NELAP National Environmental Laboratory Accreditation Program
NCM Nonconformance Memo
NIOSH National Institute for Occupational Safety and Health
NIST National Institute of Standards Technology
NMOC Non-Methane Organic Compounds
NPDES National Pollutant Discharge Elimination System
NRC Nuclear Regulatory Commission
NRM National Reference Material
PAHl Polynuclear Aromatic Hydrocarbons (or PNA)
PC Personal Computer
PCB Polychlorinated Biphenyls
PDS Past Digestion Spike
PE Performance Evaluation
PEM Performance Evaluation Mixture
PM Project Manager
PQL Practical Quantitation Limit
PSRL Project-Specific Reporting Limit
PUF Polyurethane Foam
QA Quality Assurance
QAM4P Quality Assurance Management Plan
QAPP Quality Assurance Project Plan or Quality Assurance Program Plan
QAS Quality Assurance Summary
QC Quality Control
QS Quality System

Acronyms and Initialisms (continued)
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QuantIMS STh North Canton Laboratory Information Management System
QRI Quality-Related Item
RCRA Resource Conservation and Recovery Act
RF Response Factor
RFP Request for Proposal
RFQ Request for Quote
RL Reporting Limit
RPD Relative Percent Difference
RRF Relative Response Factor
RSD Relative Standard Deviation
RSQ Radiation Safety Officer
SDG Sample Delivery Group
SOP Standard Operating Procedure
sow Statement of' Work
SPCC System Performance Check Compounds
SPLP Synthetic Precipitation Leaching Procedure
SRLt Standard Reporting Limit
SRM Standard Reference Material
TCLP Toxicity Characteristic Leaching Procedure
TIC Tentatively Identified Compound
TKN Total Kjeldahl Nitrogen
TOC Total Organic Carbon
TOX Total Organic Halides
UCL Upper Control Limit
UPS Uninterruptable Power Supply
USEPA United States Environmental Protection Agency
LUWL Upper Warning Limit
VOA Volatile Organic Analysis
VOST Volatile Organic Sampling Train
WAN Wide Area Network
Ws Water Supply
WIP Water Pollution
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acceptance limits
Data quajity limits specified for analytical method performance.

accuracy
Accnurcy is the degree of agreement between a measurement and the true or expected value, orbetween the average of a number of measurements and the true or expected value. Systematicerrors affect accuracy. For chemical properties, accuracy is expressed either as a percent recovery (R)
or as a percent bias (R - 100).

aliquot, aliquant
A measured portion of a sample taken for analysis.

analytical spike
A sample created by spiking target analytes into a prepared portion of a sample just prior to analysis.
(Also see matrix spike.)

anomaly
See nonconformance.

areas needing improvement
Represent isolated instances of noncompliance or issues that are judged to have a less immediate
impact on data quality. Laboratory management must correct the situation or otherwise ensurethat the condition does not recur. This term replaces the previous term used "Observations."

arithmetic mean
The arithmetic mean (Y) is the average of a set of values. It is equal to the sum of the observed values
divided by the number of observations. Also called "average".
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Glossary (continued)

where: = the mean
,= the i11'data value O

n = number of data values EXI

- LI=

n
assessment
The evaluation process used to measure the performance or effectiveness of a
system and its elements. Assessment is used as an all-inclusive term to denote any of the following:
performance, systems, data and compliance audits, management systems reviews, peer reviews,
inspections, or spot assessments.

associate
Employee.

audit
A planned and documented investigative evaluation of an item or process to dletermine its adequacy
and effectiveness as well as compliance with established procedures, instructions, drawings, quality
management plans, and other applicable documents.

benchmarking
A step-by-step method of improving performance by idenriffing and studying best practices and
compauing them to industry practices.

bias
A systematic (consistent) error in test results. Bias is expressed as the difference between the
population mean and the true or reference value, or as estimated from sample statistics, the diference
between the sample average and the reference value.
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blind performance evaluation sample
A sample either submitted to the laboratory or prepared in the laboratory whereby the concentrations
of par-ameters of concern are known by the preparer and not by the laboratory.

calibration
Establishment of a relationship between various calibration standards and the measurements of them
obtained by a measurement systemn, or portions thereof The levels of the calibration standard should
bracket the range of levels at which actual measurements are to be made. Calibration is also the act of
making a scheduled comparison of instrument performance against national standards for instruments
which measure physical parameters such as mass, time, and temperature. This type of calibration is
independent of use in specific analyses and projects.

calibration curve
The graphical relationship between the known values for a series of calibration standards and
instrument responses.

calibration factor (CF)
The ratio of the instrument response of an analyte to the amount injected. Cl~s are used in external
standard calibrations.

CF = Total Area of Peak
Mass Injected

calibration standard
A standard used to quantitate the relationship between the output of a sensor and a property to be
measured. Calibration standards should be traceable to standard reference materials (provided by
NIST, or other recognized standards agencies) or a primary standard.
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Certificate of Analysis
A SWL report format containing analytical results without supporting/backup informiation.

certified ftference material
A reference material accompanied by a certificate issued by an organization certiri~,ng the contents and
concentration(s) of the material. (See also standard reference material.)

chain-of-custody (COCn
A system of documentation demonstrating the physical custody and traceability of samples.

check standard analyses
A standard (often a midpoint standard) analyzed at a frequency specified in the method or in a SOP to
verify the continuing calibration of the standard curve.

client
Any individual or organization for whom items or services are furnished or work is performed in
response to defined requirements and expectations.

client sample
The material or collection media submitted to the laboratory for analysis. Field QC samples are
considered client samples but laboratory QC samples are not counted as client samples when counting
samples for QC batches.

coefficient of variation (relative standard deviation)
A measure of precision (relative dispersion). It is equal to the standard deviation (s) divided by the
mean (1') and multiplied by 100 to give a percentage value.
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CVMDRS) = (4 100

collocated samples
Independent samples collected in such a manner that they are equally representative of the variable(s)
of interest at a given point in space and time. The results will indicate sampling as well as analytical
variability.

comparability
Comparability is a measure of the confidence with which one data set can be compared to another. Toensure comparability, all laboratory analysts are required to use uniform procedures (i.e., SOPs) and a
uniform set of units and calculations for analyzing and reporting environmental data.

completeness
Completeness is a measure of the percentage of measurements that are judged to be valid
measurements. At a minimum, the objective for completeness of data is 9O01/ for each constituent
analyzed. It is usually expressed as a percentage:

% Completeness = - X 100

where: V= number of measurements judged valid
n = total number of measurements

composite
A sample composed of two or more increments.

control chart
A graphical representation of analytical accuracy. Displays the arithmetic mean of a data set, the upper
and lower warning limits and the upper and lower control limits.
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Glossary (continued)

control table
A tabular presentation of test results with respect to time or sequence of measurement, together with
limits within which the results are expected to lie when the analytical process is in a state of control.

controlled document
A document for which the distribution is known. Updates of the document are sent to the original
recipients, unless the copy distributed is an uncontrolled copy.

corrective action
Ameasure taken to rectifyr conditions adverse to quality and, where necessary, to preclude their

recurrence.
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correlation coefficient
The correlation coefficient (r) is a determination of how closely data 'fits" a straight lie. It is a
number between -I and I that indicates the degree of linear relationship between two sets of numbers.
A con-elation coefficient of +1 (usually calculated to three decimnal places or 1.000) means the data falls
exactly on a straight line with positive slope. A correlation coefficient of -I (or -1.000) means the data
falls exactly on a straight line with negative slope.

customer
See client.

data quality objective (DQO)
Data quality objectives (DQOs) are qualitative and quantitative statements used to ensure the
generation of the type, quantity, and quality of environmental data that will be appropriate for the
intended application (EPA 1994). Typically, DQOs are identified during project scope and
development of sampling and analysis plans. In this QA manual, however, we refer to only the
analytical DQOs because laboratories generally do not have any authority over sample collection,
shipment, or other field-related activities that may affect the data quality of the environmental sample
before the sample is received in the laboratory. EPA has established six primary analytical DQOs for
environmental studies: precision, accuracy, representativeness, completeness, comparability, and
detectability.

The components of analytical variability (uncertainty) can be estimated when QA and QC samples of
the right types and quantities are incorporated into measurement procedures at the analytical
laboratory. SW® incorporates numerous QA and QC samples to obtain data for comparison with the
analytical DQOs and to ensure that the measurement system is functioning properly. The QA and QC
samples and their applications, described in Section 8.4 and are selected on the basis of method- or
client-specific requirements. Field blanks, field duplicates, and performance evaluation (PE) samples
are received from the client as unknown samples. Analytical laboratory QC samples for inorganic,
organic, and radionuclide analyses may include calibration or instrument blanks, method blanks,
background, duplicates, replicates, laboratory control samples (LCSs), calibration standards, matrix
spikes (MSs), matrix spike duplicates (MSDs), surrogate spikes, and yield tracers.

data validation
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See validation - data.

data verification
See verification - data.

deficiency
See nonconformance or finding.

degrees of freedom
The number of independent deviations used in calculating an estimate of the standard deviation.

double blind performance evaluation sample
A sample that contains select parameters at defined levels. The levels are unknown to the laboratory.
The laboratory is also unaware that the sample is a performance evaluation sample.

duplicate sample analyses
Different aliquots of the same sample are analyzed to evaluate the precision of an analysis.

error
The difterence between an observed or measured value and its true value.

field blank
A blank that is prepared and handled in the field and analyzed in the same manner as its corresponding
client samples.

field matrix spike
A sample created by spiking target analytes into a sample in the field at the point of sample acquisition.

fiending
Noncompliant practices or policies which have significant adverse impact on data quality,
technical defensibility, or regulatory acceptance of data. Findings require immediate attention by
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the laboratory management and must be resolved to comply with STL's quality documents and
laboratory-established procedures often called deficiencies by auditors.

geometric mean
The n"' root of the product of all values in a set of n values or the antilogarithmn of the arithmetic mean
of the logarithms of all the values of a set of n values. The geomnetric mean is generally used when the
logarithms of a set of values are nearly normally (Gaussian) distributed, such as is the case of much
population data.

Initial calibration
Analysis of a series of analytical standards at different specified concentrations; used to define the
linearity and dynamic range of the response of an instrument to the target compounds prior to the
analysis of samples.

inspection
Examination or measurement of an item or activity to verify' confonmance to specific requirements.

instrument detection limit (TDL)
IDL is a calculated estimate of instrument detectability defined by the USEPA Contract Laboratory
Program (CLP).

internal standard (IS)
A compound added to every standard, QC sample, client sample, or sample extract at a known
concentration prior to analysis for the purpose of quantitation. For example, internal standards are
used as the basis for quantitation of the target compounds by GC/MS.

linear regression
A statistical method for finding a straight line that best fits a set of two or more data points, thus
providing a relationship between two or more variables.

matrix
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The component or substrate which contains the analyte(s) of interest. Examples of matrices are water,
soil or sediment, and air. Matrix is not synonymnous with phase (liquid or solid).

matrix effect
An interference in the measurement of analyte(s) in a sample that is caused by materials in the sample.
M~atrix effects may cause elevated reporting limits or may prevent the acquisition of acceptable results.

matrix spike (MS)
An aliquot of a matrix fortified (spiked) with known quantities of specific compounds and subjected to
an entire analytical procedure in order to indicate the appropriateness of the method for a particular
matrix. The percent recoveiy for the respective compound(s) is then calculated.

matrix spike duplicate (MSD)
A second aliquot of the same matrix as the matrix spike (above) that is spiked in order to determine the
precision of the method.

may

Denotes permission but not a requirement.

mean
See arithmetic mean.

measurement
The process or operation of ascertaining the extent, degree, quantity, dimensions, or capability with
respect to a standard.

median
The middle value of a set of data when the data set is ranked in increasing or decreasing order.

method
An assemblage of techniques.

method blank (MB)
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An analytical control consisting of all reagents, which may include internal standards and surrogate
standards, that is carried through the entire analytical procedure. The method blank is used to define
the level of laboratory background contamination. Examples of method blanks are a volume of
deionized or distilled laboratory water for water samples, a purified solid matrix fir soil/sediment
samples, or a generated zero air.

method detection limit OMDL)
The muini'mumn concentration of an analyte that, in a given matrix and with a specific method, can be
identified, measured, and reported with 99 %/ confidence that the analyte concentration is greater than
zero. The MDL is operationally defined as:

~ML = St (zil. -0.99)
where:

s = the standard deviation of a number of measurements of a blind or sample matrix containing the
anatlyte at a concentration near the lowest standard recommended in the method and

a-i 0 .99) = the student's value for a one-sided t-statistic appropriate for the number of samples used to
determine (s), at the 99046 confidence level and n-I degrees of freedom.

modified method
A standard or reference method which has been changed to meet project or matrix requirements.

must
Denotes a requirement is mandatory and has to be met.

notable practices
Laboratory practices that increase effectiveness and quality and represent improvements with
respect to conventional laboratory operations.

nonconformance
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An unplanned deviation from an established protocol or plan. The deviation may be the result of
STY) s actions, then termed a deficiency, If the deviation is the result of events beyond the control of
SIIhW, it is termed an anomaly.

operational calibration
Routinely performed as part of instrument usage, such as the development of a standard calibration
curve. Operational calibration is generally performed for instrument systems.

ouilier
A result excluded from the statistical calculations due to being deemed "suspicious" when applying the
"Grubbs Test" (or equivalent).

parameter
A constant or coefficient that describes some characteristic of a population (e.g., standard deviation,
mean, regression coefficients), Also, a chemical being measured, i.e., an analyte.

percent difference
When two independent measurements of the same characteristics are available, it is possible to use the
percent difference instead of the coefficient of variation to measure precision.

?1D= IXi - X2' xlOO%

where: 061) = percent difference
Xi, = first value
AT2 =second value

percent recovery
A measure of accuracy determined from the comparison of a reported spike value to its true spike
concentration.

oR= observed conc. - sample conc. X 100%
frue spike conc.
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performance audit
See performance evaluation.

performance evaluation (FE)
A type of audit in which a known or characterized value is compared to the result obtained through the
routine analysis of the sample in the laboratory to evaluate the proficiency of an analyst or laboratory.

periodic calibration
A calibration that is performed at prescribed intervals for equipment such as balances, thermometers,
and balance weights. In general, they arc performed on equipment that are distinct~ singular purpose
units, and are relatively stable in performance.

population
A generic term denoting any finite or infinite collection of individual things, objects, or events.

practical quantitation limit (PQL)
The lowest concentration a method can reliably achieve within limits of precision and accuracy and is
derived from empirical, matrix-free method performance studies.

precision
Precision is an estimate of variability, that is, it is an estimate of agreement among individual
measurements of the same physical or chemnical property, under prescribed similar conditions. The
precision of a measurement system is affected by random errors. Precision is expressed either as
relative standard deviation (RSD) for replicate measurements greater than two or as relative percent
difference (RPD) for duplicate measurements. Table 8.6-1 illustrates the formulae used to calculate
units of precision (i.e., RSD and RPD).

preventive maintenance
An organized program within S5m laboratories of actions (such as equipment cleaning, lubricating,
reconditioning, adjustment and/or testing) taken to maintain proper instxument and equipment
performnance and to prevent instruments and equipment from failing during use.
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primary standard
A material having a known, stable property that can be accurately measured or derived from
established physical or chemical constants. It is readily reproducible and can be accepted (within stated
limits) and used to establish the same value of another substance or item.

procedure
Detailed instructions to permit replication of a method. (See standard operating procedure.)

proficiency testing
A series of planned tests which will determine the ability of field technicians or laboratory analysts to
perform routine analyses. The results from this testing may be used for comparison against established
criteria or for relative comparisons among the data from a group of technicians or analysts.

project-specific reporting limit (JPSRL)
See reporting limit.

protocol
Methodology specified in regulatory, authoritative, or contractual situations.

QC batch
The QC batch consists of a set of up to 20 field samples that behave similarly (ite., same matrix) and
are processed using the same procedures, reagents, and standards within the same time period.

QC check sample
A reference matrix containing known concentrations of parameters of interest, If prepared in the
laboratory, it is made using stock standard solutions independent of those wsed for calibration, If the
results of these parameters do not meet acceptance criteria, corrective actions are taken.

qualification (personnel)
The characteristics of abilities gained through education, training, or experience, as measured against
established requirements, such as standards or tests, that qualify an individual to perform a required
furnction.
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quality
The sumn Of features and properties/character istics of a process, item, or service that bears on its ability
to meet the stated needs of the user. STIe has defined quality as meeting the needs of our clients, both
mnternal and external.

quality assurance (QA)
An integrated system of management 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 customer.

Quality Assurance Directive
QA directives are memos issued by the QA Niectar (or the QA Managers for their facility) to clai&
policies, Procedures, and the QMP; or to give direction for an immediate action to ensure or maintain
qualit.

Quality Management Plan (QMP)
The Quality Management Plan for Environmentsl Analyses (QMP) is a formal document that describes
quality systems in terms of organizational structure, ffirnctiona] responsibilities of management, andstaff and lines of authority. The QMP documents the QMS and describes both the organizational andproject-specific principles, goals, controls, and tools of the QMS. The QMP provides the criteria and
specifications for the generation of environmental analytical data.

Quality Assurance Project or Program Plan (QAPP)
A formal document describing in comprehensive detail the necessary QA, QC, and other technical
activities that must be implemented to ensure the results of the work performed will satisfy the stated
performance criteria.

quality control (QC)
The overall system of technical activities that measures the attributes and performance of a process,item, or service against defined standards to verify that it meets the stated requirements established by
the client or by STLO.

quality improvement
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The process of improving the quality of operations. This process encourages worker recommendations
fix improvement of work processes and requires timely management evaluation and feedback or
implementation.

quality management
That aspect of the overall management system of the organization that determines and implements the
quality policy. Quality management includes strategic planning, allocation of resources, and other
systematic activities (e.g., planning, implementation, and assessment) pertaining to the quality
management system.

quality management system (QMS)
A structured and documented management system describing the policies, objectives, principles,
organizational authority, responsibilities, and implementation plan of an organization for ensuring
quality in its work processes, products, and services. The quality system provides the framework for
planning, implementing, and assessing work performed by the organization and for carrying out
required QA and QC.

random error
Variations of repeated measurements that are random in nature and individually not predictable.

range
The difference between the largest and smallest numbers in a set of numbers.

raw data
All documentation associated with the original recording of analytical results pertinent to a specific
sample or set of samples. This may include laboratory worksheets, calculation farms, instrument-
generated output, analyst notes, etc., from sample receipt through final reporting.

reagent water
Water in which an interferant is not observed at or above the minimum quantitation limit of the
Parameters of interest. The reagent water's purity and acceptability is verified by analysis with each set
of samples,
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recovery
See percent recovery.

reference method
A method of known and demonstrated accuracy.

regression coefficients
The quantities describing the slope and intercept of a regression line.

relative error
An error expressed as a percentage of the true value or accepted reference value.

relative percent different (RPD)
Statistic for evaluating the precision of a replicate set. For replicate results:

RPD I XI -x X1 XiOO0
Xi+" X27j

where: XI, = first observed concentration
AT2 = second observed concentration

relative response factor (RRF)
A measure of the relative mass spectral response of a compound compared to its internal standard.
RRFs are determined by analysis of standards and are used in the calculation of concentrations of
analytes in samples. Because a RR1W is the comparison of two responses, it is a unitless number. RR~s
are determined by the following equation:

R = A> Cis
A15 C,
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where: A = area of the characteristic ion measured
C = concentration
IS = internal standard
x = arnalyte of interest

relative standard deviation (PSI))
See coefficient of variation.

reporting limit (RL)
One of two types of reporting limit conventions within SWh¶ The Reporting Limit (RL) is a uniform,
STh -wxide reporting finit based on an evaluation of the PQLs at SWL laboratories and the expected
method performance in routine water and soil matrices. Project Specific Reporting Limits (PSRLs) are
reporting limits that are defined by project requirements.

representative sample
A sample taken to represent a lot or population as accurately and precisely as possible.

representativeness
Representativeness is the degree to which data accurately and precisely represent a characteristic of a
population, a variation in a physical or chemical property at a sampling point, or an environmental
condition. Data representativeness is primarily a flinction of sampling strategy; therefore, the sampling
scheme must be designed to maximize representativeness. Representativeness also relates to
ensuring that, through sample homogeneity, the sample analysis result (concentration) is representative
of the constituent concentration in the sample matrix. At each STL laboratory, every effort must be
made to analyze an aliquot that is representative of the original sample, and to ensure the homogeneity
of the sample before subisampling.

reproducibility
The precision, usually expressed as a standard deviation, measuring the variability among results of
measurements of the same sample at different laboratories.

response factor (RF)
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A factor derived from the calibration of a compound that is used in the quantitation calculation of
sample analytes. A response factor may be derived from an external standard calibration (then called a
Calibration Factor) or from an internal standard calibration (then called a Relative Response Factor).

secondary standard
A material having a property that is calibrated against a primary standard.

self assessment
Assessments of work conducted by individuals, groups, or organizations directly responsible for
overseeing or performing the work.

shall
Denotes a requirement that is nmandatory and has to be met.

should
Denotes a guideline or recommendation.

standard addition
The procedure of adding known increments of the analyte of interest to a sample to cause increases in
detection response to subsequently establish, by extrapolation of the plotted responses, the level of the
analyte of interest present in the original sample.

standard deviation
A measure of the dispersion about the mean of the elements in a population. The square root of the
vaniance of a set of values:

2

$ = I-)n-I

where: s = standard deviation
E = sum of
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X = observed values
ni = number of observations

standardization
Thle establishment of the value of a potential standard with respect to an established or known
standard.

standard method
A method of known and demonstrated precision issued by an organization generally recognized as
competent to do so.

standard operating procedure (SOP)
A written document that details an operation, analysis, or action, with prescribed techniques and steps,
that is officially approved as the method for performning certain routine or repetitive tasks.

standard reference material (SliM)
A material produced in quantity, of which certain properties have been certified by the National
Institute of Standards and Technology (NIST), formerly NBS, or other agencies to the extent possible
to satisf its intended use.

standard verification
Standard is checked by Sine or the vendor versus a known specification. See Section 8.5.4.3.

statistic
A constant or coefficient that describes some characteristic of a sample. Statistics are used to estimate
parameters of populations.

stock solution
A concentrated solution of analyte(s) or reagent(s) prepared and verified by prescribed procedure(s),
and used for preparing working standards or standard solutions.
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subsample
A portion taken from a sample. A laboratory sample may be a subsample of a gross sample; similarly,a test portion may be a subsample of a laboratory sample.

supplier
See vendor.

surrogate (surrogate standard)
Compounds, when required by a method, that are used added to every blank, sample, LCS, matrixspike, matrix spike duplicate, and standard. They are used to evaluate analytical efficiency bymeasuring recovery. Surrogates include brominated, fluorinated, or isotopically-labeled compounds
that are not expected to be detected in environmental media.

systematic error
The condition of a consistent deviation of the results of a measurement process from the reference or
known level.

systems audit or evaluation
A systematic on-site qualitative review of facilities, procedures, equipment, training, record keeping,data verification, and reporting aspects of a quality assurance system to arrive at a measure of thecapability of the system. Within Sri, system audits or evaluations are performed on a periodic basis
under the direction of the SWLE Corporate Director of Quality Assurance.

technique
Physical or chemical principle for characterizing materials of chemical systems.

traceability of data
The entire documented chain of acquired data from the original acquisition effort through to the finaltabulation, synthesis, reduction, and storage activities. The documentation will allow complete
reconstruction of the data.

traceability of samples
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During all environmental monitoring field efforts, acquired samples will be assigned specific and unique
identification numbers. These sample numbers shall be accompanied by documentation (chain-of-
custody farm) which clearly identifies all parameters associated with sample acquisition. All additional
sample numbering systems applied to the sample must be clearly cross-referenced to the field sample
number to provide for traceability of samples from acquisition to reporting of sample results.

traceability of standards
The ability of an analytical standard material used for calibration purposes to be traced to its source.
The standards used by STLO must be traceable via written documentation to sources which produce or
sell verified or certified standards, i.e., National Institute for Standards and Technology, or vendors
preparing standards from those sources which they have certified.

validation - computer software
The process of establishing documented evidence which provides a high degree of assurance that a
specific process will consistently produce a product meeting predetermined specifications and quality
attributes. This process demonstrates and documents that the software performs correctly and meets
all specified requirements.

validation - data
The process of a second party performing a systematic review of the raw and final data produced by a
laboratory using predetermined criteria to ascertain the validity of the data with respect to the criteria
(e.g., HAZWRAP data validation).

vendor
Any individual or organization furnishing items or services or performning work according to a
procurement document, This is an all-inclusive term used in place of any of the foulowing: supplier,
seller, contractor, subcontractor, or consultant.

verification - computer software
The process of checking the accuracy of manually entered or automatically (electronically) calculated
information.

verification - data
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The Process Of reviewving data to ensure that data reduction has been correctly performed and that
analytical results to be reported correspond to the data acquired and processed.
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Qult'Mission Statement

The goal of Laboratory Management Partners, Inc. is to provide its clients
with data of the highest quality, integrity, accuracy, precision and defensibility.
To achieve this goal, the management of Laboratory Management Partners,
Inc. commits its support to the establishment and full implementation of the
policies and procedures described in this Quality Manual and in supporting
documents. This Quality System applies to all personnel. Management
recognizes that this Quality System is an essential element of our business
for sustaining profitability with the dedicated support of our personnel and
clients.

Scott McKee

President / CEO

The Quality Manual has been prepared for the sole use of Laboraitory Managlement Partners. Inc
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Technical Director

Signature: -- - - - - - - - - - -D ate -- - -- - -- -
Name: Michael T. Kaufmann (signature on file)

Quality Assurance Officer

Signature: - - -- - - - - - - -- Date: -- - -- - -- -
Name: Dr. Richard Medina (signature on file)

1.2 Distribution Control

Distribution Copy No. -

1.3 Amendments

None.
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3introductdion

This Quality Manual (QM) describes the Quality System established for use by Laboratory
Management Partners, Inc (LMVP, Inc) This document and associated Quality System documents
are written in the declarative grammatical mood for ease of readability. The use of this
grammatical mood declares the description of the laboratory's Quality System in the present
tense. This Quality Manual and associated quality documents indicate the requirements from the
most current promulgated version until it is subjected to revision and superceded by the updated
revision with a new effective date. Occasionally, this document contains sentences in the
imperative grammatical mood to provide emphasis to a critical requirement. The word 'shall',
used as an auxiliary verb in these imperative sentences denotes a requirement for both the
present and the future. The interpretation of the word 'shall' is not limited to only future
commitment as it is in everyday usage. Likewise, the word 'must' denotes a requirement for both
the present and the future. The auxiliary verbs 'should' or 'may', which are used sparingly in the
text, allow some discretion in the execution of the stated activity but are used to delineate strongly
recommended actions or as indicated by reference methods.

This OM provides employees, clients, subcontractors and accrediting agencies with information
about how the Quality System operates within the laboratory. The Quality System includes
Quality Assurance, Quality Control measures, and laboratory systems including feedback
mechanisms for continuous improvement to meet client and/or regulatory needs.

Implementation of the CM is accomplished by documenting procedures, training personnel and
reviewing operations for compliance and improvement. The Quality System procedures are
contained within the OM and in auxiliary analytical and administrative Standard Operating
Procedures (SOPs). The CM and SOPs are available to all laboratory staff as hard copies and in
read-only electronic form, The provisions of the Quality System are binding on all temporary and
permanent laboratory personnel. All laboratory personnel must adhere strictly to the QM and
sops,

The QM is composed of sixteen (16) sections that provide overview descriptions of laboratory,
policies, procedures, operations and the program defined by the laboratory for Quality Assurance
and Quality Control activities. Additional sections are provided as Appendices. Related
documentation includes, but does not limit to, the listing of analytical and administrative SOPs,
QAQC forms, reference methods, instrument and supporting equipment, and laboratory
personnel qualifications are available as separate laboratory records.

The GM describes the Quality System components of Laboratory Management Partners, Inc. to
demonstrate competency in the operations for performing environmental analyses. The
foundation for the analytical procedures are the methods published by the United States
Environmental Protection Agency (EPA), US Army Corps of Engineers, ASTM. AOAC, NIOSH-,
and other procedures including those supplied by clients and state regulators. This Quality
System is based on the current NELAC standards and other requirements of accrediting
authorities.

The QM includes requirements and information for assessing competence and determining
compliance by the laboratory to the Quality System. When more stringent standards or
requirements are included in a mandated test method, by regulation, or specified in a project
plan, the laboratory shall demonstrate these requirements through its procedural and
documented processes

The Quality Manual has beeni preparel for the sole use ofl'taboraiory Managenient Partners, Inc.
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The QM is for the sole use by Laboratory Management Partners, Inc. for developing,

implementing, and maintaining the Quality System. Accrediting authorities and regulators use the

OM as a guide to monitor the Quality Systems of Laboratory Management Partners, Inc.

3.1 References

Solid Waste Manual, SW846 Update III, December 1996.

U.S. Army Corps of Engineers (USACE) Shell for Chemical Analytical Requirements, Engineering
Manual 200-1-3, 1 Feb 01.

Standard Methods for the Examination of Water and Wastewater, I13 1h and 2 01h Edition.

Methods for Chemical Analysis of Water and Wastes, EPA -60014-79-020, March 1983.

NELAC, Quality Systems, Revision 16, July 12, 2002

NELAC, Program Policy and Structure, Revision 155, July 12, 2002.

40 CFR Part 136 Appendix B.

EPA Guidance for Preparing Standard Operating Procedures (SOPs), EPA QAIG-6, EPAJ24OIB3-
011004, March 2001

EPA 2185 - Good Automated Laboratory Practices (GALP)

ISOIIEC 17025, General Requirements for the Competence of Testing and Calibration

Laboratories, First Edition, 1999-12-15.

A register of current promulgated reference documents and manuals are available for staff to

determine the latest edition or version of the reference methods, regulations or national

standards. The Quality Assurance (QA) Office maintains the register.

3.2 Definitions

Appendix A lists definitions as adopted by the laboratory. The definitions are derived from the

standard approved in May 2001 by the National Environmental Laboratory Accreditation

Conference (NELAC). The definitions are reviewed and updated, as necessary, after publication

of updated versions of the NELAC-adopted Glossary.

Tfhe Quality Manual has been prepared for the sole tise of 1.aboratory Mannagemient Partners, Inc
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4 Organization and Management

4.1 Legal Definition of Laboratory
This QM is applicable to all laboratory locations owned and/or managed by Laboratory
Management Partners, Inc., a full service analytical laboratory located at 2790 Whitten Road;
Memphis, Tennessee. The laboratory is a privately held corporation incorporated in the State of
Tennessee. The owners of Laboratory Management Partners, Inc. of Memphis, Tennessee also
own two other laboratories located in Atlantic, Iowa and Guadalajara, Mexico which are separate
entities from the Memphis corporation and testing is limited to agricultural procedures. Satellite
offices located in Little Rock, Arkansas and Paducah, Kentucky are also part of the corporation.
These satellites facilitate sample couriering and regional sales only.

SMvR Laboratories, Inc, a Tennessee Corporation doing business in Central City, KY is a wholly
owned Corporation. This laboratory provides environmental sampling, delivery and testing
services to the Western Kentucky area. Currently, the facility is not under the NELAC scope, but
plans are in place to become NELAP accredited by July 2005.

Laboratory Management Partners, Inc. is the result of a joint venture of two established
independent laboratories whose sum analytical experience total over 60 years. A&L Analytical
Laboratories, Inc. and Environmental Testing and Consulting, Inc. joined forces in 2004.
Combining these two laboratories into a single conglomerate laboratory allows for centralized
analytical services, particularly in the mid-souithern United States. Presently, LMP serves:

Consulting firms,
Engineering firms,
Waste management companies,
Industrial and wastewater treatment facilities,
Government and state agencies,
Private sector,
Universities and R&D organizations and
Other commercial businesses.

4.2 Organization
The laboratory operates a Quality System approach to management in order to produce data of
known quality. The laboratory organization provides effective communication and lines of
authority to produce analytical data meeting regulatory and client specifications. The
organizational design provides open communication while ensuring that undue pressures and
day-to-day operations do not compromise the integrity and authenticity of generated reportable
data.

President, Scott McKee, is the Chief Executive Officer and reports directly to the Board of
Directors. Scott McKee has twelve years experience as manager of an environmental laboratory.
Mr. McKee is a graduate of Millsaps College with a B.S in Chemistry with over 15 years of
experience in inorganic and organic environmental analysis with a focus on design and
implementation of Lab Management Systems.

As President/CEO, Mr. McKee is responsible for the overall operations of LMP and its holdings
and functions as the Laboratory Director. His primary function is to provide oversight and

Ih e Quali ty Manual hwI as been) prepa redl for the s IC Lise of Labho)ra tory Management Partners. Inc.
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assistance to Laboratory managers. Technical direction is provided on a regular basis with an
emphasis on QA compliance, and efficiency. Systems and logistical planning are done on a
regular basis to ensure company directives are followed and Quality guidelines are capable of

being met. Integration of operational departments and assimilation of new acquisitions is also
performed as needed.

Chairman of the Board, Nathan A. Pera, IV, is the Executive Vice President and has 21 years
experience in laboratory operations. He has completed course work in Chemistry/Computer
Science at Christian Brothers University and University of Memphis in Memphis, TN.

As Executive Vice President, Mr. Pera is responsible for the daily Environmental laboratory
operations. His primary function is to ensure that the company is prepared to accept and execute
projects for laboratory analysis. His project management responsibility begins as client liaison
and extends through developing management plans that will ultimately present the client with

valid data in an acceptable format Basic responsibilities include:

a) All functions relating to the operation of the Environmental Laboratory, Sales and
Client Services Departments

b) Initiating project management plans for client specific projects. The plans include all
project specific criteria such as detection limits, reporting formats and deliverables,
turnaround times and methodology requirements. These Project Criteria are then relayed
and implemented in the Laboratories affected, Client Services and Project managers.
Mr. Pera ensures that all personnel involved with Project Management are aware of all
pertinent information.

d) Daily interface with managers and department supervisors to ensure that each area is
adequately equipped with personnel and instrumentation

e) Assisting the Technical Director and QA Officer in the final review of report packages.
Mr. Pera acts as the initial laboratory project manager for new projects. As the
Environmental Laboratory and Project Manager, Mr. Pera reports directly to the CEO.

Chief Financial Officer, Chris Langford, is the Senior Vice President and functions as the
Agricultural Lab Manager and Administrative Manager. Mr. Langford has 12 years of Laboratory
Management Systems design anid coding experience He received his B.S. in Computer Science
from Christian Brothers University in Memphis, TN in 1989. Mr Langford oversees the daily
operations of the Agricultural Laboratory, Administrative personnel and Lab Support activities.
Mr. Langford works with Agricultural Lab personnel on a daily basis to ensure that clients receive

accurate results in a timely manner. All operational needs are determined and supplied to ensure
that lab staff are completely equipped.

Mr. Langford also oversees all Administrative operations of LMP. This includes Personnel,
AR/AP, Information Technology and Corporate Business.

Technical Director/Asst. Laboratory Director, Michael T. Kauffman has 21 years of extensive
laboratory operations experience. He received his B.S in Chemistry from Christian Brothers
University - Memphis, TN in 1983. Mr Kauffman is responsible for ensuning that all data
presented fully meets the specific method requirements.

Asst. Technical Director, Jimmy Ferguson, has 5 years of experience performing a wide vaniety of
laboratory procedures in both the Environmental area as well as Agricultural. He received his
B.S. in Environmental Science from Delta State University in 1998

Quality Assurance Officer Dr Richard Medina has 14 years in QA/OC. He received his B.A. in
Biology / Chemistry from Austin College in Sherman, TX and a Doctoral of Dental Surgery from

The Quality Manual has been prepared for the sole use of Laboratory~ Management Partners. Inc.
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University of Tennessee in Memphis, TN in 1989. Dr. Medina is responsible for monitoring and
implementing the Quality Assurance and Quality Control procedures in all sections of laboratory
operations.

The QA Supervisor, Ginger Norman, has 6 years in QANQC. She received her B.S. in
Biology/Chemistry from Blue Mountain College in Blue Mountain, MS in 1996 and a Master of
Adts in Organizational Management from University of Phoenix in 2000. Ms. Norman supports the
Quality Assurance Officer and is responsible for quality system records. The QA Supervisor
assists in technical data review, internal audits, maintains oversight of Corrective Action activities
and assists the QA Officer in implementation and maintenance of all Quality System activities.

Environmental Project Manager, Randall H. Thomas, has 26 years of Environmental laboratory
experience. He received his B.A. in Accounting from Memphis State University in Memphis, TN in
1985.

4.2.1 Operational Support Staff

Project Manager, Connie Bradberry, has 4 years laboratory operations experience. She received
her B.S. in Biology from North Texas State University in Denton, TX in 1970 and her M.S. in
Environmental Science from Florida Institute of Technology in Melbourne, FL in 1993. Ms.
Bradberry has over twenty years experience in computer operations. The last six were in
environmental laboratories in LIMS (Laboratory Information Management Systems)
implementations and support and information systems management. In her role as Project
Manager, Ms. Bradberry reports to the Environmental Laboratory Manager.

In Environmental Client Services, Maria Harshberger and Sally Herrmann are responsible for
client services, the sample management area and providing information to the supervisors of the
testing areas. The Environmental Client Services staff serves as the client advocate within the
laboratory and are critical to coordination of laboratory activities with respect to client demands.

The Laboratory Supervisors are responsible for primary and secondary level data review,
personnel training and implementation of the documented procedures defined by the laboratory.
Laboratory supervisors provide input on technical and personnel needs to the Laboratory
Managers. Laboratory supervisors report to the Laboratory /Technical Director.

Organic Laboratory Supervisor, Lisa Savage, has 15 years of laboratory experience. She
received her B.S. in Biology from Mississippi Valley State University in 1988.

Inorganic Laboratory Supervisor, George Dunlap, has 14 years of laboratory expenience. He
attended Christian Brothers University in Memphis, TN and studied Chemistry.

Bioassay Laboratory Supervisor, Connie Cook, has 12 years of laboratory operations experience.
She received her B.S. in Environmental Science from Delta State University in Cleveland, MS in
1990.

Organic Prep Laboratory Supervisor, Wanda Wallace, has 3 years of laboratory experience. She
received her B.S. in Natural Sciences from LeMoyne Owen College in Memphis, TN in 1992.

Accounting personnel maintain records of pre-qualified suppliers and subcontractors as well as
personnel payroll records.

Personnel job descriptions define the operational function duties and responsibilities for all staff
members. Administration and laboratory personnel assignments include cross-functional training
and work performance in multiple areas of operations Cross training ensures the availability of
laboratory back up personnel during peak loads
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During the absence of any staff member, assignment and duties of deputies are established. The
manager or supervisor of the effected area authorizes the assignment. The naming of alternative
personnel assures the continuing performance of critical tasks during the primary person's
absence and ensures that lines of communication remain open for continued decision-making.
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Organizational Chart

Field Seivice Paoject MrtLab Support Amnsrtv

Client Service

Laboratory ManagementlPartners, Inc.
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4.3 Business Practices

Laboratory Management Partners, Inc. maintains certifications and validations for the applicable
programs as required. A complete listing of various certifications and validations from multiple

accreditation programs are available upon request. Laboratory Management Partners, Inc. is

open for operation Monday through Friday from 8 00 a~m. to 5.00 p.mn (Normal Business Hours).
Some areas of the laboratory are in operation around the clock. Sample delivery occurs during

normal business hours unless arranged in advance. Management prepares and posts the annual
holiday schedule for the year indicating closed operations.

Laboratory Management Partners, Inc.'s reputation depends on timely reporting of quality data.
The standard turnaround time for samples from engineering and consulting firms is project
specific and is indicated in the Quality Assurance Project Plan or contractual agreements.
Standard turnaround that is not project specific is seven to ten business days from time of sample
receipt, unless restricted by sample holding time. The time of sample receipt is verified upon

meeting sample acceptance policy and is documented on the Chain of Custody. Laboratory
Project Management staff must approve any special arrangements such as RUSH services, non-

routine methods or lower than normal reporting limits. The basis for data quality depends on

client, regulation or reference method performance criteria. Representiveness, accuracy.
precision, completeness, sensitivity and comparability are expressions of method performance
criteria.

All work is performed in the strictest confidence. New and any contract employees must review

corporate confidentiality policy and protect client confidentiality and proprietary rights. The policy
review occurs during orientation and ethics training It is the policy of the laboratory to release

data only to client-authorized contacts. Personnel authorized in interacting with clients may only
review project files and discuss data related to the project Personnel whose duties do not include
routine client contact must obtain approval from management before discussing data with
regulators or third parties approved by the client. Clients must provide written authorization to

discuss any details of their analytical results or project data.

4.4 Laboratory Ethics Program

Laboratory Management Partners, Inc. is committed and dedicated to providing only the highest

quality analytical data possible to its clients. Data produced, managed and reported must meet
the requirements of its clients and comply with the letter and spirit of the various municipal, state

and federal regulations and guidelines. Protocols and procedures are based primarily on EPA
guidelines for the analysis of multimedia samples for a broad range of constituents. Laboratory
Management Partners, Inc.'s Quality System encompasses the requirements for producing and
reporting data of known and documented quality to its clients. It is understood that data is used

by clients to make rational, confident, cost-effective decisions regarding assessment and
resolution of their environmental compliance requirements and other management activities.

It is the policy of Laboratory Management Partners, Inc. to incorporate the highest standard of

quality into all analytical programs by adhering to the following practices:

A. Laboratory Management Partners, Inc. must only offer environmental analyses for which

it can consistently demonstrate compliance with high quality, traceable and scientifically
defensible performance standards,

B Laboratory Management Partners, Inc.'s staff are committed to the practice of complete
honesty in the production and reporting of data;

C Laboratory Management Partners, Inc 's staff who are aware of misrepresentation of
facts regarding analytical data, or the unauthorized manipulation of data, are required to
immediately inform the Quality Assurance Officer, Technical Director and/or President.
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D. Laboratory Management Partners, Inc. operates under an Open Door Policy that enables
every staff member to have free access to the corporate officers. This Open Door Policy
is intended to foster two-way communication and encourage each staff member to
carefully consider their duty and responsibility to report inappropriate data production and
reporting practices to the corporate leadership. It is clearly understood that such
information brought forth shall be treated confidentially, if so requested by the reporting
staff member.

The Ethical Conduct and Data Integrity Agreement is signed at the time of hire. Furthermore,
each staff member is required to review and sign this agreement each January. Such signature
is a condition of continued employment at Laboratory Management Partners, Inc. Failure to
comply with these requirements results in immediate discharge from Laboratory Management
Partners, Inc. employment. This Ethical Conduct and Data Integrity Agreement supports the
company's Employment Agreement policy and Laboratory Ethics Program.
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5 Personnel

5.1 Laboratory Management Responsibilities

Management is responsible for communicating the requirements of the Quality System, client
specifications and regulatory needs to all personnel Management is responsible for reviewing the

client/project needs and providing the manpower and resources needed to complete the work. All

personnel are responsible for complying with all QA/OC requirements that pertain to their
function. Job descriptions detail the responsibilities of each position.

The Quality Assurance Office maintains job descriptions for all positions in the laboratory defining

the level of qualifications, training, expenience and laboratory skills. During initial training,
management provides documented operations procedures, observes personnel performance,

and evaluates personnel proficiency. Management documents laboratory staff's proficiency
initially and on a continuing basis through use of method performance procedures and proficiency
evaluation samples. Corrective Action for noncompliancy results in re-evaluation, retraining and

re-testing until proficiency is established. Management requires successful proficiency

demonstration before allowing independent production testing.

Management is responsible for verification of proper sample management and all aspects of data
reporting. The communication of the operating practices of the laboratory is through the

document control and acknowledgement process.

Management includes:

Technical Director:

Responsible for all technical operational activities of the laboratory. Plans and implements

laboratory strategies and makes recommendations to the President. Gives final approval for all
data and ensures the data is applicable to the clients needs. Provides technical service to all

laboratory personnel and supports sales staff through technical expertise. Mr. Kauffman ensures

that all analytical practices are technically sound and meet all Quality guidelines. Mr. Kauffman

reports directly to the CEO. As Technical Director, Mr. Kauffman's responsibilities include the
following areas:

a) Development, implementation and updating of laboratory standard operating
procedures (SOPs) which includes establishment of Method QA/QC criteria

b) Ensuning that all technical aspects of methods are performed according to standard
operating procedures

c) Personnel training and documentation to ensure that each analyst is capable of
meeting the technical requirements as set forth in the SOPs

d) Implementation of project management plans as defined by the CEO. This includes
direct client technical support when necessary

e) System Administrator for the HP NT ChemServer system

f) Technical Oversight for the NT Oracle database system

g) Assisting in the review of data generated by all Analytical Sections
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Assistant Technical Director

Provides assistance to the Technical Director and carries out Technical Director's instructions.
Provides technical assistance to all areas of the laboratory and performs data review. Mr.
Ferguson is responsible for assisting the Technical Director in all aspects of Laboratory technical
operations. As Assistant Technical Director, Mr. Ferguson's responsibilities include the following
areas:

b) As needed, provide technical training to all laboratory personnel.

c) Assists Technical Director as required.

d) Investigates and responds to all Technical Corrective Actions.

e) Assists laboratory personnel when workload requires additional support.

f) Answers technical questions from internal staff as well as clients.

Laboratory Managers

Responsible for all operational and administrative business functions of the laboratories. Actively
enforces company policy as required and informs the President of key issues. Authority is
provided by the president to delegate all administrative duties as needed. Provides expertise to
supervisory staff regarding economic, personnel, and operational decisions. Maintains a high
level of contact with all staff to promote company philosophy.

Quality Assurance Officer:

Responsible for interacting and communicating certification requirements, implementing the
quality manual and reporting to management the status of the Quality System. The OA Officer
serves as the focal point for QNOQC and is responsible for the oversight and/or review of quality
control data. The QA Officer has functions independent from laboratory operations for which he
has quality assurance oversight and is able to evaluate data objectively and perform
assessments without outside (e.g managerial) influence He has an in-depth knowledge of
analytical methodology and his main directive is to ensure that the laboratory's Quality Assurance
System is generated, implemented, and maintained. Dr. Medina reports directly to the CEO. As
Quality Assurance officer, Dr. Medina's areas of responsibility include:

a) Assist CEO/President with design of Quality Systems and make recommendations that
will improve the effectiveness of the Quality Systems for LMVP and its holdings.

b) Performance of internal Quality System audits. These include submitting Blind (System
Audit) PE samples as well as the auditing of support documentation, personnel and
facilities. Audit findings and conclusions are relayed to CEO/President for review and
subsequent action.

c) Coordination of audits by clients and regulatory agencies and maintenance of
applicable certifications and validations

d) Acts as liaison between the laboratory and certifying agencies

e) Review and approval of all Quality Criteria in Standard Operating Procedures

f) Assists the Environmental Lab Manager in providing an objective review of final report

packages.
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h) Review and verification of all Non-Compliance, Corrective Action and Sample Casualty

Reports generated during the execution of analytical projects

i) Maintaining, updating, and archiving QC data and supporting documents

j) Implementation and maintenance of the laboratory's Waste Management, Chemical
Hygiene and Safety Program

k) Responsible for maintenance of Quality Manual, SOP's and forms

1) Oversees CA Supervisor.

Quality Assurance Supervisor:

The CA Supervisor is responsible for quality system records and assists in data review and
internal audits of the technical areas of the laboratory. The QA Supervisor assists in technical
data review, internal audits and maintains oversight of Corrective Action activities, assists CA
Officer in implementation and maintenance of all Quality System activities. The CA Supervisor is
responsible for the maintenance of Quality System documents such as completed batch
worksheets. The QA Supervisor reports to the CA Officer.

Environmental Project Manager:

As, Project Manager, Mr. Thomas' responsibilities include the following:

a) Delivery of reports to the client and ensuring that client reporting requirements are met.
Processing of final reports including a completeness review that ensures all pertinent
information from the Chain-of-Custody is included.

b4 Interface with clients concerning price quotations and review of project invoices to
ensure that the client is properly invoiced. Daily communication with sales staff to
monitor quotations and prospective project status.

d) Coordinating field activities for clients that require sampling and/or courier services

e) Assists the Laboratory managers in Project implementation, oversight and delivery.

Laboratory Supervisors:

Responsible for data review, personnel training and implementation of the documented
procedures defined by the laboratory. Laboratory supervisors provide input on technical and

personnel needs to the Technical Director.

As Organic Laboratory Supervisor, Ms. Savage is responsible for the supervision and execution
of daily activities. She reports directly to the Technical Director. Ms. Savage's areas of
responsibilities include:

a) Supervising all activities within her section from instrument maintenance to execution

of analytical projects and review of analytical data

b) Ensuring implementation of the CA/CC plan within this section

c) Providing technical support for analysts when questions or problems arise concerning

sample preparation and/or analysis.
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d) Reporting all non-conformance issues to the GA Officer for initiation of corrective
action

e) Training of new analysts.

As Supervisor of the Inorganic Lab, Mr. Dunlap is responsible for analysis and supervision of all
sample analysis for wet chemistry methods. Mr. Dunlap is responsible for the day-to-day
execution of the Inorganic Lab procedures:

a) Supervising all daily activities within his section

b) Supervising the implementation of the QAJQC plan within this section

c) Providing technical support for analysts when questions or problems arise concerning
sample preparations and/or analyses

d) Reporting all non-conformance issues to the GA Officer for initiation of corrective
action

e) Training of new analysts

As Bioassay Laboratory Supervisor, Ms. Cook is responsible for the supervision and execution of
daily activities. She reports directly to the Executive Vice President. Ms. Cook's areas of
responsibility include:

a) Supervises all daily activities from instrument maintenance to execution of analytical
projects and review of analytical data

b) Supervises the implementation of the GA/CC plan

c) Provides technical support for analysts when questions or problems arise concerning
sample preparation and/or analysis

d) Report all non-conformance issues to the GA Officer for initiation of corrective action

e) Training of new analysts

As Organic Prep Laboratory Supervisor, Ms. Wallace is responsible for all organic extractions and
supervision of all sample extraction personnel in support of the organic analytical sections. Ms.
Wallace is responsible for the day-to-day organic prep lab activities with direct over-site by the
Environmental Laboratory Manager She reports directly to the Technical Director. Ms. Wallace's
areas of responsibility include:

a) Supervises all daily activities within the organic prep lab.

b) Provides technical support for questions or problems arising from sample preparations

c) Reporting of all non-conformances to the GA Officer for initiation of corrective action
and follow-up

d) Training of new analysts

Ensures the accuracy and integrity of all test results, Oversees assigned analysts and laboratory
personnel in the performance of analytical testing, ensuring quality control policies and that
expected turnaround times are met.
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Environmental Client Services Coordinator:

Responsible for client services, sample management and directing information between the client
and supervisors of the laboratory. Coordinates sample reception, log-in and logistical activities of
the laboratory. Acts as primary customer point of contact. Ensures that testing and other

services are performed in a timely manner by providing the Laboratory Supervisor and Technical
Director input and recommendations concerning client issues. Supervises clerical support staff

and assists sales staff in effective customer service. Responsibilities include oversight and
direction of sample receiving, project implementation and handling client phone calls. The
Environmental Client services staff report to the Environmental Laboratory Director

Information Systems Manager:

Responsible for the proper operation of all software applications including maintenance of
existing applications, installation and maintenance of computer hardware, daily maintenance and
administration of the network, workstations, and all servers. Communicates daily with all
laboratory staff to ensure the individual components of all computer systems are functioning
properly and efficiently.

As a LIMS administrator, Ms. Bradberry is responsible for the day-to-day operation, maintenance
and training for the Omega LIMS. Ms. Bradberry's responsibilities include:

a) Instrument data capture

b) Client database maintenance

c) Generation of management reports

d) Generation of Electronic Data Deliverables (EDD)

e) Creation and design of final report formats including client specific custom formats

f) Translating of project specifications (e g. target analyte list, detection limits, QC
Package) into the LIMS to ensure samples are logged properly and that all project Data
Quality Objectives are addressed

g) Review of projects after login to ensure that project criteria have been input and

initiated. Create project specific checklists that track project progress and helps to
ensure that project requirements will be met on time.

h) Performs CA Forms/Package data validation prior to the release of data to final
reporting

i) Performs project level review of final report to ensure client requests have been met

5.2 Laboratory Staff Requirements

Recruitment is the responsibility of the Technical Director with input from other personnel as

required. The Technical Director defines the minimal levels of qualifications, experience and skills
for each position to ensure personnel have adequate skills and competence for the job function.

Job descriptions detail the necessary requirements for each job and includes position title,
minimum educational requirements, skills, responsibilities and reporting relationships and any

supervisory responsibility
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Orientation training for all new employees includes review of the laboratory business practices,
employment specifications, Ethics Policy, Quality Manual, Safety Manual, and all SOPs required
for the job function.

Managers ensure the training of new employees and review the continuing training for current
employees. Training may include on-site and off-site programs presented by staff members,
regulators, contractors, equipment manufacturers, and institutions of higher learning

Training of new personnel to any job assignment takes place on-site. An individual performs the
technical procedure without supervision after documentation of acceptable proficiency. The
training file contains the information on the current training status.

Off-site training takes place on an as-needed basis. Recommendations and suggestions about
educational programs come from all levels of staff. The Technical Director approves off-site
training. It is the employee's responsibility to present a copy of any certificates or attendance
information. The information is added to the individual's training record.

5.3 Training
The Quality Manual and supporting documents are available to all employees. Gross training,
supervisory training and other related training takes place on a scheduled and as needed basis.
Training ensures the communication and understanding of all personnel in the laboratory-
documented procedures and practices.

On-the-job training includes demonstration of skills during job performance, annual demonstration
of proficiency, and annual review of SOPs. Safety and health training takes place on an annual
basis with careful introduction to new principles. Personnel have access to the Safety Manual and
Material Safety Data Sheets. On-site training includes side-by-side hands-on training, formal
classroom type instruction on the SOP or a meeting to discuss procedural changes or to address
questions related to laboratory operations

Training is an on-going opportunity to evaluate the laboratory operations. In all cases, an Initial
Training Form (ITF) is signed and dated by the trainer and the trainee(s) and documents training.
For Test Method SOPs, the laboratory completes a Demonstration of Capability (DOG) Form.
The QA Officer and the Technical Director, upon successful completion, sign the DCO Form.
This form references the documentation of performance of the analyst.

Performing four replicate samples and demonstrating acceptable precision and accuracy must
document initial performance of any test method that allows spiking. Acceptable performance is
defined as within precision and accuracy of the reference method or laboratory-generated limits
when reference method limits are not available Ongoing performance demonstration must be
conducted once per year by performing any one of the following: acceptable performance of a
blind sample; another demonstration of capability, successful analysis of a blind performance
sample on a similar test method using the same technology; analysis of at least 4 consecutive lab
control samples with acceptable levels of precision and accuracy; or if one of the above cannot
be performed, the analysis of authentic samples that have been an analyzed by another trained
analyst with statistically indistinguishable results.

The DOG is completed prior to using any test method, and at any time there is a substantial
change in instrument type, personnel or test method. In general, this demonstration does not test
the performance of the method in real world samples, but in the applicable and available clean
matrix (a sample of a matrix in which no target analytes or interferences are present at
concentrations that impact the results of a specific test method). However, before any results are
reported using a method, actual sample spike results are used to meet this standard where
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available. In addition, for analytes, which do not lend themselves to spiking, e-g., TS, the
demonstration of capability is performed using replicates of real world samples.

The DOG certification statement shall be used to document the completion of each demonstration
of capability. A copy of the certification statement shall be retained in the personnel records of

each employee anid SOP file This certification form must be completed each time a
demonstration of capability study is completed.

5.4 Training Records

The QA Supervisor is responsible for maintaining training records. Training forms, certificates and
other records of training are located in the employee's training file.

The CA Officer or designee notifies appropriate personnel when a revision is complete for the
controlled version of any document. Laboratory staff must acknowledge receipt of the change and

agree to implement the change as of the effective date. The training records include the
documented acknowledgements. The laboratory supervisor of the area determines when a
change is significant to require training

Resumes and job descriptions are included in the training record files. The Technical Director and

Laboratory Supervisors review the job descriptions, resumes and training records at least once
every two years to ensure up-to-date information on the job descriptions and resumes. The
Technical Director and Laboratory Supervisor and the individual update the resume on an as
needed basis. Technical information in the training records is audited for completeness as part of
the internal audit process of the laboratory.
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6 Qality System

6.1 Establishment

The Quality Mission Statement presents the policy and objectives for Laboratory Management
Partners, Inc. The Quality Manual provides the framework for the processes and operations to
accomplish the Quality Mission. The Quality Manual and controlled supporting documents detail
the management-authorized operations for achieving the objectives of the company. It is the
policy of Laboratory Management Partners, Inc. that all activities occurring within the laboratory,
whether analytical or administrative, be validated against the quality objectives.

The laboratory operates a Quality System approach to management in order to produce data of
known quality that meet regulatory requirements and guidelines. Laboratory Management
Partners, Inc. is a full service laboratory designed to provide its clients with accurate, precise and
defensible data. Laboratory Management Partners, Inc. employs chemists and analysts with the
highest training, ethics and caliber in the field of analytical chemistry. Combining an experienced
staff with state of the art instrumentation, documented procedures and enhanced automation
ensures data of known and documented quality.

6.2 Quality Manual
The GA Officer is responsible for the management and distribution of the Quality Manual. The
Quality Manual is reviewed by management minimally once per year. The QA Officer is
responsible for monitoring and implementing the Quality Assurance and Quality Control
procedures in all sections of operation. Implementation of major changes in the Quality System
occurs after revision to the Quality Manual, other supporting documents and authorization by
management. Based on input from laboratory operations, a Document Revision Form shall be
submitted to indicate revision to the CM based on current operations. The Quality Manual is also
reviewed to ensure that laboratory practices meet applicable city, state, federal, and national
independent accreditation regulators.

The signatures found on the authorization page in Section 1.1 of this manual signify management
review and approval of the Quality Manual. The Signature section is kept current and reflects any
organizational changes affecting the authorizing positions. Updates to this manual occur at any
time throughout the year. The revision number and date of promulgation indicate the most current
version of the QM, which has undergone management review and approval.

Document control procedures apply to the Quality Manual. Distributions of controlled copies of
the manual are made to laboratory personnel, authorized clients and certifying agencies. Persons
or organizations outside of Laboratory Management Partners, Inc. may receive uncontrolled
copies. These copies are distinctly marked as "Uncontrolled Copies". A distribution list is
maintained for all controlled copies of the Quality Manual. All parties listed on the controlled
distribution list receive document updates. Copies marked as uncontrolled copies are niot subject
to updates.

6.3 Internal and External Audits
Internal and external audits review and examine the operations performed in the laboratory.
Internal audits are self-reviews and external audits are reviews by external organizations to
evaluate the ability of the laboratory to meet regulatory or project requirements. These audits are
performed to provide an objective evaluation of compliance with established requirements,
methods and procedures.
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The CA Officer schedules internal audits of each operational area. The internal audit is designed

to ensure that the laboratory and its personnel are in compliance with the Quality Manual,

laboratory Standard Operating Procedures, and regulatory agency requirements by reviewing the

analytical and administrative processes and implementation of the documented Quality System.

The audit may include operations from sample receipt to sample disposal.

The purpose of the internal system audit is:

Verification that adequate written instructions are available for use;

Analytical practices performed in the laboratory are consistent with SOP's;

The quality control practices are applied correctly during production;

Corrective actions are applied as necessary;

Deviations from approved protocols are occurring only with proper authorization
and documentation,

Reported data is correct and accurate for reporting;

SOP's, quality records, analytical records are maintained properly; and

Personnel training and records are satisfactory and current

Before a scheduled audit, the assigned auditor reviews checklists or the SOPs specific to the

area The checklist may be from an external source or prepared by the auditor. The checklist
includes all references to the documented Quality System or referenced requirements document.

Audit findings are presented to the Chief Executive Officer as a Management Report of Internal
Audit Summary Report, along with proposed Corrective Action and follow-up audit and

subsequent reports as required. Once any corrective action and follow-up procedures have been

completed, the entire audit package will be filed by the QAC. The Internal Audit Summary Report

will be completed following any internal audit. The Internal Audit Summary Report records any

deficiencies or discrepancies found during the audit.

Technical personnel are responsible for the inspection and monitoring of in-process and final

data The Quality Assurance Office and personnel independent of those having direct
responsibility for the work may perform the audit of the Quality System and processes.

Representatives sent by clients and government or accrediting agencies often perform external

audits These audits are most often announced inspections. The CA Officer accompanies the

external audit team through the laboratory. All laboratory personnel and applicable data will be

made available to the assessor and the audit team during the audit. The auditors receive a brief

overview of company objectives, activities, and facilities. Interviews with essential supervisory
staff and technical staff are arranged, along with retrieval of any documentation pertinent to the

objective of the audit. Auditors usually provide a report on their findings shortly after the audit.

The QA Officer receives the audit report and completes Corrective Action Report Forms in

response to any cited deficiencies. During the on-site audit, the audit team may come into

possession of information claimed as Confidential Business Information (CBI). The EPA

regulations for handling confidential business information are detailed in Title 40, Code of Federai

Regulations, Part 2, Subpart B. Subpart B defines a business confidentiality claim as "a claim or

allegation that business information is entitled to confidential treatment for reasons of business

confidentiality or a request for a determination that such information is entitled to such treatment."

Where the findings of an audit cast doubt on the correctness or validity of the laboratory's

calibrations or test results, the laboratory shall take immediate corrective action and shall

immediately notify, in writing, any client whose data was affected.
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6.4 Audit Review
Management reviews internal and external audit reports to evaluate system effectiveness.
Tracking of the audit findings occurs through the corrective action process. The GAO and
Supervisor shall agree upon corrective action for noted deficiencies, along with the timetable for
implementation. The GA Supervisor tracks the time line and informs the QA Officer and Technical
Director of any outstanding audit findings corrective actions.

6.5 Laboratory Performance Testing Program
Laboratory Management Partners, Inc. participates in various inter-laboratory performance testing
programs required by clients and certifying agencies. The performance audits provide information
on laboratory performance from analytical data generated. Performance evaluation or proficiency
testing samples received by the laboratory are handled following routine laboratory procedures.
Laboratory personnel analyze these samples using techniques utilized as with real life samples.

Proficiency evaluation samples are unpacked and undergo the sample receipt policy procedures.
Reporting requirements and deviations to routine practices are noted as required for any project.
Proficiency samples are analyzed minimally twice per year per matrix and analyte to meet the
NELAC and other accrediting authority requirements

Analysts demonstrate proficiency by analyzing an external proficiency test sample or an internally
prepared blind test sample. The results of performance audits serve several purposes. Aside from
monitoring lab proficiency, the GA Officer uses performance audits for evaluating analyst ongoing
proficiency, laboratory performance in a specified area to facilitate laboratory improvement efforts
and to provide corrective action to an accrediting agency on a previous unacceptable
performance audit.

6.6 Corrective Actions
The Corrective Action (CA) Program at Laboratory Management Partners, Inc. utilizes various
reporting formats conducive to specified laboratory operations to document the investigative and
remediation processes inherent to the corrective action program. The mechanism for recording,
reviewing and acting upon all quality issues is self-evident to the reporting formats utilized at the
laboratory. This process ensures continuous self-improvement of company performance by an
active corrective action program to prevent the recurrence of quality issues and improve the
Quality System.

Laboratory personnel document any deviations or departures from the documented quality
manual, standard operation procedures, method or client specifications or recommended
improvements to the Quality System on the various corrective action report forms. Management
and supervisory staff review all corrective action reports and approves the corrective action
recommendation for implementation. The completed CA date for implementation is specified in
each corrective action report. The QA Officer and QA Supervisor monitor the corrective action
process and reviews the implementation to evaluate the effectiveness of the corrective action
implemented. The Closure CA date is assigned after correction is deemed effective.

Corrective Action Reports are tracked for closure date and category. On a timely basis, reports to
management include the listing of open Corrective Action Reports. The GA Supervisor records
the forms and monitors their completeness. The GA Officer and Technical Director verify actions
are complete and acceptable.
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6.7 Managerial Review

Management review occurs on a periodic basis as part of the strategic planning process.
Documentation of the management report is the responsibility of the Quality Assurance team

indicating corrective action procedures derived from the managerial review. The focus of the

quality management review identifies the types of corrective action, closure status of correction

action reports, audit progress, assessments by external bodies, the results of inter-laboratory
comparisons or proficiency tests, any changes in volume and type of work undertaken, feedback
from clients and other quality assurance actions. Meetings include discussion and progress on

Quality System initiatives since the last meeting. Minimally, on an annual basis, the QA team

generates a Management Review Summary Report indicating all corrective action procedures

and remediation actions undertaken for the major Quality System components.

6.7.1 Reports to Management

In support of Laboratory Quality System Management Review process reports are generated

reassessing the effectiveness and suitability of the Quality System implemented. The review
encompasses a composite of the various quality objectives implemented at the laboratory. These

quality assessments will include reports from managerial and supervisory personnel.

The various types of feedback mentioned above determine the form and function of the
managerial review of Quality Systems being generated A report may be generated for any one
department indicating a review of quality systems. All reviews and assessments will address the

CEO, the Technical Director, the QAO, other administrators, managers, supervisors, and/or a

combination of the above. Support information for the reports may take the form of memos, e-
mails, letters, and/or specialty reports such as internal audits, performance testing, corrective
action, sample casualty reports, noncompliance-corrective action, or the like.

Each report identifies:

Quality System Report to Management Identification Number

Laboratory Section
Identification of the Quality System affected

Reason for Quality Systems Assessment

Outcome of Investigation/Assessment
Persons involved in the report

Corrective Action or Assessment Directive

Areas affected by Managerial Report

Special notes or conditions

Notification to Clients affected if required

6.8 Essential Quality Control Procedures

To ensure the generation of quality data under the system of analytical quality objectives, the

laboratory establishes and maintains essential quality control procedures in the analytical scheme
of data generation. The following sections list the essential quality control elements and

requirements for routine assessment of analytical data as required by reference methods or
project requirements. These sections provide standard criteria for defining, implementing,
evaluating and reporting of these elements to be used by the laboratory. However, these
requirements may be superceded by specific method and/or project requirements. Further,

Laboratory SOPs specify the quality control requirements for assuring precision, accuracy,
representiveness, comparability, completion and sensitivity of each test method.
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The following essential quality control procedures apply according to the requirements of the test
method.

6.8.1 Batch

The basic unit for application of laboratory quality control is the batch. Samples shall be prepared,
analyzed, and reported in batches and be traceable to their respective batches. Each batch shall
be uniquely identified within the laboratory. Field QC samples (i.e., trip blanks, rinsates, etc.) shall
not knowingly be used for batch QC purposes. Samples are grouped together by method and
similar matrix A batch is defined as samples prepared together using the same process and
reagents and prepared over a limited continuous time period. The following batch sizes apply:

Wastewater Methods Batch Size: 20 field sample maximum or 12 hour shift
SW-846 Methods Batch Size, 20 field sample maximum or 12 hour shift

Each batch is assigned a unique batch number that will allow the analysis of any sample to be
traced back to the original preparation. In addition, QC samples (e.g. Blank, Laboratory Control,
MS/MSD) are assigned using the batch number in order to link the environmental samples with
the appropriate QC samples. QC samples are assigned based on specific method requirements
and is detailed within the analytical method SOP.

Analytical Batch (Sequence)

The analytical batch sequence or instrument run sequence is defined as samples that are
analyzed together within the same time period or in continuous time periods on one instrument.
Analytical sequences are bracketed by the appropriate continuing calibration verification
standards and other QC samples as defined by the analytical method. Each sequence contains
the requisite number and type of calibration standards, QC samples, and regular analytical
samples as defined by the reference method. These requirements are defined in the method
SOPs and summarized in part in the following sections.

6.8.2 Laboratory Blank (LB)

Purpose:

Laboratory blanks are analyzed to assess background interference or contamination that exists in
the analytical system that might lead to the reporting of elevated concentration levels or false
positive data. The LB is carried through the complete sample preparation, concentration, cleanup,
and determinative procedures where applicable.

Frequency:

At least one laboratory blank is required for each preparation batch or analytical batch where
equivalent. Refer to method SOPs for laboratory blank requirements.

Composition:

A laboratory blank is an analyte and interference-free matrix to which all reagents are added in
the same volumes or proportions as used in sample analysis.

a) Organics - Analyte-Free Reagent Water!/ Sodium Sulfate
b) Metals - Analyte-Free Reagent Water / Sea sand

c) Inorganics - Analyte-Free Reagent Water / Sea Sand
Evaluation Criteria and Corrective Action:
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While the goal is to have no detectable analytes, each laboratory blank must be critically
evaluated as to the nature of the contamination or interference and the effect on the analysis of
each sample within the batch. The source of any contamination shall be investigated and
measures taken to minimize or eliminate the problem. The LB is considered acceptable if it meets
one or more of the following requirements dictated by the method or project:

Less than the MOL

Less than the MDL - This criterion is used when data is specifically evaluated against the
MDL (e.g Risk Based Action Levels).

Less than the RL - This criterion is used when RLs are specified in a project specific
statement of work (SOW).-

>4~- Less than 1 0% of the sample result for the same analyte.

If the laboratory blank results do not meet the acceptance criteria above, then the laboratory shall
take corrective action to locate and reduce the source of the contamination. If feasible when the
holding time is not exceeded, the lab shall re-extract and reanalyze any samples associated with
the contaminated laboratory blank. Any samples associated with a contaminated laboratory blank
shall be reprocessed for analysis or the results reported with the appropriate data qualifying code
(i.e., "B" flag).

If an analyte is found only in the laboratory blank, but not in any batch samples, no further
corrective action may be necessary. Steps shall be taken to find/reduce/eliminate the source of
this contamination in the laboratory blank. A case narrative shall be processed to indicate the
situation.

Subtraction of laboratory blank results from associated samples is not permitted unless expressly
allowed in the reference method. Laboratory blanks and/or solvent blanks may also be used to
check for contamination by carryover from a highly -concentrated sample into subsequent
samples.

Reporting Criteria:

Analytes are evaluated to the MDL for all samples and laboratory blanks.

Results for an analyte above the MIDL, but below the MQL, may be reported as estimated
values (i.e. "J" flag).

Results for an analyte identified in a sample and the laboratory blank and the concentration is
less than 10 times the laboratory blank, the result is reported with a "B" flag. This indicates
that the concentration of the analyte in the sample may be due to an interferent introduced in
the laboratory.

Results for an analyte identified in a sample above the MDL but below the MQL that is also
found in the associated laboratory blank will be reported as "not detected" at the MQL.
Results are not reported flagged `JB` Results for analytes considered common laboratory
contaminants are not reported below the MOL for samples. No "J" flag is reported for the
following analytes: Methylene Chloride, Bis-2(ethylhexyl)phthalate, Zinc, Aluminum, Calcium
or Sodium.

There are instances where no contamination was present in the associated blank, but
qualification of the sample(s) data is deemed necessary. Contamination introduced through
dilution water is one example. Instances of this type contamination can be detected when
contaminants are found in the diluted sample result, but are absent in the undiluted sample
result. An explanation is provided in the case narrative
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6.8.3 Laboratory Control Sample (LCS)

Purpose:

The LCS is used to evaluate the performance of the entire analytical system, including all
preparation and analytical steps. Recoveries of the LCS are compared to established recovery
acceptance criteria and, if found to be outside of these criteria, indicates that the analytical
system is "out of control". LCSs are not performed for methods for which spiking solutions are
not typically available.

Frequency:

A [CS is required for each preparation batch or analytical batch where equivalent. A laboratory
control sample duplicate (LCSD) is required when a matrix spike/matrix spike duplicate cannot be
performed. Whenever an [OS/LCSD pair is analyzed with a MS/MSD pair, the first [CS result is
used when the MS/MSD pair criteria are acceptable. When the MSIMSD pair criteria fail and the
LCS/LCSD pair pass comparable criteria, the LCS/LCSD data may be used to demonstrate
matrix interference and the sample data may be reported with appropriate narratives.

Composition:

The [CS is similar in composition to the laboratory blank. An analyte and interference-free matrix
to which all reagents are added in the same volumes or proportions as used in sample
preparation. The [CS is spiked with all single-component target analytes before it is carried
through the preparation, cleanup, and determinative procedures.

Organics Analyte-Free Reagent Water I Sodium Sulfate

Metals Analyte-Free Reagent Water

Inorganics Analyte-Free Reagent Water
When multi-component analytes are the only targets (e.g method 8082 or project specific
pesticide for Chlordane or Toxaphene) the LCS must be spiked with at least one of the multi-
component analytes. Method 8082 for PCBs requires that the LCS contain at least one PCB (e.g.,
124211260 mixture). The [CS contains all target analytes of interest that are reported under a
particular method. The [CS is generally performed near the middle of the procedure's analytical
range. The recommended concentration of the [CS is detailed within the analytical SOP.

Evaluation Criteria and Corrective Action:

The results of the individual batch LCS are calculated in percent recovery. Where a LCSD is
performed, the relative percent difference (RPD) is also evaluated,

The [CS is evaluated by comparing the percent recoverylRPD for all of the target analytes to the
quality objectives as determined by Method Performance Criteria found in this manual. Control
limits are established for each analyte/analytical method/prep method performed by [MP, Inc.
Refer to method performance procedures for details on how control limits are established. For an
[CS/LCSD to be acceptable:

Recoveries for all target analytes must be within acceptance criteria.
Recoveries are high and no target analytes are identified in associated samples (requires

reference in [evel 11, Ill, IV case narrative).

RPDs for all analytes must be within acceptance criteria.

RPDs for an analyte is high, however, recoveries are within acceptance criteria (requires
reference in [evel II, Ill, IV case narrative).
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Note. When samples are not subjected to a separate preparatory procedure (i.e., low-level GO or
GC/MS analyses) the CCV may be used as the LCS, provided the CCV acceptance limits are
used for evaluation

The effect of any LOS 00 failure on the associated samples must be evaluated. Regardless of
this assessment, steps shall be taken to find the source of the problem and correct it.

Typically, the LCS is reanalyzed for the failed analytes only. If the second analysis fails, then the
entire batch (QC samples and field samples) would be re-prepared and reanalyzed for the failed
analytes only. If sufficient sample is not available for re-preparation and reanalysis or if the
corrective action is ineffective, the sample results reported within that batch shalt be flagged
accordingly, and a discussion of the impact included within the case narrative.

The case narrative shall discuss the corrective action taken and any other information that will
assist in the evaluation of the impact of the 00 failure on the data quality objectives.

Method SOPs will contain additional guidance for compounds that are considered marginal,
problem or non-standard analytes (e.g. benzidine method 8270C, tetryl method 8330, Antimony
method 601 06). The issue of Sporadic Marginal Failures (SMF - USCOE projects only) is
addressed in the Technical Guidance Memo Generating Control Limits for Precision & Accuracy.

6.8.4 Matrix Spike Sample (MS)

Purpose:

The Matrix Spike (MS) and Matrix Spike Duplicate (MSD) are QC samples that indicate the effect
of the sample matrix on the precision and accuracy of the results generated using the selected
method. The information from these 00 samples is project/sample/matrix specific and would not
normally be used to determine the validity of the entire batch. MSs are not performed for methods
for which spiking solutions are not available.

Frequency:

A MIS/MSD is required for most preparation batches or analytical batch where equivalent A MS
and MS Duplicate (MVSD) are used to assess precision and accuracy.

Composition:

The MS/MSD are performed on a field sample contained in a batch. The MS/MSD contains all
target analytes that are reported under a particular method. The MS is generally performed at the
same concentration as the LOS and is spiked with all single-component target analytes before it
is carried through the preparation, cleanup, and determinative procedures.

When multi-component analytes are the only targets (e.g. method 8082 or project specific
pesticide for chlordane) the MS/MSD must be spiked with at least one of the multi-component
analytes. Method 8082 for PC~s requires that the MS/MSD contain at least one FOB (e.g.,
1242/1 260 mixture).

The MS/MSD contains all target analytes that are reported under a particular method and is
generally performed at the mid-range concentration of the initial calibration curve. The
concentration of the MS/MSD is detailed within the analytical SOP. In situations where enough
sample has not been provided to perform a MS/MSD, a LCSILCSD is substituted.

Evaluation Criteria and Corrective Action:
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The results of the individual batch MS are calculated in percent recovery. Where a MSD is
performed, the relative percent difference (RPD) is also evaluated.

The MS/MSD is evaluated by comparing the percent recovery/RPD for all of the target analytes to
the recovery measurement quality objectives as determined according to Method Performance
Criteria of this manual. Control limits are established for each analyte/analytical method/prep
method performed by LMP, Inc. Refer to method performance procedures for details on how
control limits are established For an MS/MSD to be acceptable:

Recoveries for all target analytes should be within acceptance criteria
Recoveries are high and no target analytes are identified in associated samples (requires

reference in Level II, Ill, IV case narrative)

RPDs for all analytes should be within acceptance criteria
RPDs for an analyte is high, however, recoveries are within acceptance criteria (requires

reference in Level II, Ill, IV case narrative)
The LCS/LCSD % recovery and RPD for the failed analyte (MS/MSD) must be within

acceptance limits MS/MSD 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 QC samples is sample/matrix specific and is not used to
determine the validity of the entire batch.

The effect of any MS/MSD QC failure on the associated samples must be evaluated. If
necessary, corrective action is performed with the following order of priority,

Perform specific corrective action as listed in analytical SOP (e.g. post digestion spike or
dilution test for metals).

Compare against project-specified MS acceptance range (if available). If the recovery is
outside the LCS range but within the project-specified range, this indicates a matrix affect
that is within tolerable limits as defined by the project. No corrective action is required.

Analyte recovery that fails in the MS/MSD must be within QC limits in the associated
LCS/LCSD. This indicates that the system is in control and that the failure is likely due to
the sample matrix interference. An example of recovery failure due to matrix effects is
high analyte concentrations in the sample.

Re-extract/Re-analyze - The availability of additional sample and holding times must be
taken into account. Samples re-extracted outside of holding time may be useful in some
instances to verify high levels of target analytes. Re-extraction should occur only if
method specified corrective action (e.g. cleanup, reduced sample size) is expected to
significantly reduce or eliminate the matrix interference.

Provide narrative to client explaining the outlier and its effect on the sample data. The
narrative is provided regardless of the corrective action taken. Review the laboratory
blank for contamination and laboratory control sample recoveries Organics should also
review surrogate recoveries for the MB and LCS(s). If these are all within limits, this
indicates that the system is in control, that the data provided meets method requirements
and that the problem may be due to the sample matrix. Further evaluation may be
required to provide the client with information regarding potential matrix problems with
their sample(s).

Note: Problems with LCS or MB indicate a system problem, which makes it difficult to point to a
sample matrix as the cause of problems with matrix spikes. The entire batch must be reviewed to
decide the appropriate corrective action.
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Always evaluate the specific affect the recoveries will have on the data. (Matrix spike data will

only affect the project samples from which the MS sample was selected.) No further action is

required for samples in the batch, which are not directly associated with the project. MS data may

be provided for information purposes only for non-project samples.

Some typical review scenarios are provided below:

If MS recoveries are high and no target analytes are identified in the sample, no further action
is required Any general trend in this direction should be investigated and corrected.

If MS recoveries are low and no target analytes are identified, this indicates that the ability to

detect target analytes at or near the detection limit may have been affected. Review
surrogate recoveries to verify matrix affect (project samples only).

If MS recoveries are low and target analytes are identified, this indicates that the result may

be biased low. This will directly impact data that is at or near a regulatory limit. Review
surrogate recoveries to verify matrix affect. A case narrative is provided for project
samples only to discuss the impact on the data.

Some samples may require dilution in order to bring one or more target analytes within the
calibration range or to overcome significant interferences with some analytes. This may

result in the dilution of the MS responses to the point that the recoveries cannot be

measured. Data is reported from the lowest dilution that yields usable data. If the MS
recoveries are available from a less-diluted or undiluted aliquot of the sample or sample
extract, those recoveries may be used to demonstrate that the MS was within the QC

limits, and no further action is required. Either report results from all data (e.g. report
dilutions) or provide narrative

Levels of non-target analytes (e.g gasoline, diesel, oil ... ) may interfere with MS recoveries. If

review of the raw data indicates obvious matrix interference, document the interference
on the appropriate form (e.g SAM result forms, Inorganic bench sheets, Metals result

forms). Provide a narrative to the client.

Review surrogate recoveries for all samples in the same QC Batch (Form 2). Look for trends
that would indicate a system problem (e.g. calibration, solution ... ). Recovery problems

across the entire batch would point towards a system problem and would require that all

samples in the batch be reextracted/ re-analyzed or report the data with the proper
qualifiers and narrative. However, if all samples in a batch are from a single project and
the MB/LOCS recoveries are within 00 limits, this could be indicative of a project-specific
interference. The case narrative shall discuss the corrective action taken and any other
information that will assist in the evaluation of the impact of the 00 failure on the data

quality objectives.

Method SOPs will contain additional guidance for compounds that are considered marginal,
problem or non-standard analytes (e.g. benzidine method 8270C, tetryl method 8330, Antimony
method 60108).

The issue of Sporadic Marginal Failures (SMF - IJSCOE projects only) is addressed accordingly.

Reporting Criteria:

MS/MSD recovery, RPID and evaluation criteria are reported for Level 1I, Ill and IV data packages.

Any 00 issues/failures associated with the MS/MSD will be flagged on the recovery reports and
detailed in the case narrative as part of the standard reporting process.

In all situations, regardless of the data package level, where MS/MSD issues/failures have an

impact on the analytical data, a case narrative is generated to explain the impact on the data The
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case narrative shall discuss the corrective action taken and any other information that will assist
in the evaluation of the impact of the QC failure on the data quality objectives

6.8.5 Matrix Duplicates (DUP)

Purpose:

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.

Frequency:

Duplicates are performed, when required by the method, for every preparation batch.

Composition:

Matrix duplicates are performed on replicate aliquots of actual samples. The composition is
usually not known.

Evaluation Criteria and Corrective Action:

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 matrix duplicate is evaluated by comparing the RPD for all of the target analytes to the
recovery measurement quality objectives as determined according to Method Performance
Criteria of this manual. Control limits are established for each applicable analyte/analytical
method/prep method performed by LMP, Inc. Refer to static procedures for assessing method
performance on how control limits are established. When no RPD are available or exist, the
default RPD acceptance criteria are 20%.

Corrective action for RPD outliers is specified in the appropriate analytical SOP. In general,
corrective action includes:

Review calculations to ensure that no error has been made
Re-analyze the samples to verify the RPD. If re-analysis shows RPD within range, then report

from reanalysis

Reporting Criteria:

RPD and evaluation criteria are reported for Level II, Ill and IV data packages. Any QC
issues/failures associated with the duplicate will be flagged on the RPD report and detailed in the
case narrative as part of the standard reporting process.

In all situations, regardless of the data package level, where the duplicate issues/failures have an
impact on the analytical data, a case narrative is generated to explain the impact on the data. The
case narrative shall discuss the corrective action taken and any other information that will assist
in the evaluation of the impact of the QC failure on the data quality objectives.

6.9 Additional Essential Quality Control Procedures
Laboratory Management Partners, Inc. utilizes additional data quality control procedures to
assess quality control for testing.
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Surrogates are used most often in organic chromatography test methods and are chosen to

reflect the chemistry of the targeted components of the method. Added prior to sample
preparation/extraction, they provide a measure of recovery for every sample matrix. Except where

the matrix precludes its use or when not available, surrogate compounds must be added to all

samples, standards, and blanks for all appropriate organic test methods. Surrogate compounds

are chosen to represent the chemistry of the target analytes in the method. They are often
specified by the mandated method and are deliberately chosen for being unlikely to occur

naturally. Often this is accomplished by using deuterated analogs of select compounds. The
results are compared to the acceptance criteria as published in the mandated test method, until

internal criteria has been established. Where there are no established criteria, the laboratory
determines internal criteria and documents the method used to establish the limits. Surrogates
outside the acceptance criteria must be evaluated for the effect on the individual sample results.
The appropriate corrective action is guided by the data quality objectives or other site-specific

requirements. Results reported from analyses with surrogate recoveries outside the acceptance
criteria shall include appropriate data qualifiers. Other examples of spiking procedures used by

the laboratory to provide quality control for testing as required by the reference methods and test

protocols are described in the laboratory's technical method SOPs.

6.9.1 Surrogate Standard (Applies to Organics Only)

Purpose:

Surrogates are analyzed to assess the ability of the method to successfully recover these specific

non-target analytes from an actual matrix. Surrogates are organic compounds that are similar to
the analytes of interest in chemical behavior but are not normally found in environmental
samples. Specific surrogates used are identified within the analytical SOPs.

Frequency:

Surrogate compounds are spiked into all field samples and accompanying QC samples requiring

GO, GC/MS or H-PLC analyses prior to any sample manipulation for every sample batch
extracted/analyzed.

Composition,

Surrogates are added to all samples, field and QC, for each batch before they are carried through
the preparation, cleanup, and determinative procedures. The amount of surrogate to be added

and specific surrogate compounds are detailed in the analytical SOP.

Evaluation Criteria and Corrective Action:

Surrogates are used in much the same way that matrix spikes are used, but cannot replace the
function of the MS. The results of the surrogates are evaluated, in conjunction with other QC
information, to determine the effect of the matrix on the bias of the individual sample
determinations.

The results of the surrogates are calculated in percent recovery. Surrogates are evaluated by

comparing the percent recovery to the recovery measurement quality objectives. Control limits

are established for each surrogate/analytical method/prep method performed by LMP. Inc.

Surrogates outside the acceptance criteria must be evaluated for the effect indicated for the
individual sample results. Corrective action includes the review of calculations, re-analysis of the

sample or reextraction/ re-analysis of the sample.

If surrogate recoveries are high and no target analytes are identified, no further action is
required.
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If the re-analysis or the re-extraction/re-analysis recovery is within QC limits, the results will
be reported from the re-analysis and no further corrective action is required.

If the surrogate failure us due to obvious high levels of target/non-target analytes based on
review of the chromatogram, no re-analysis or re-extraction/re-analysis is required unless
the specified corrective action (e.g. cleanup, reduced sample size) will significantly
reduce or eliminate the matrix interference. However, based on action limits, re-analysis
at a lower sample size may not be an option. A case narrative is required to detail the
effects on the sample.

Reporting Criteria:

By default, surrogate recoveries are reported for all organic methods for all reporting levels.

Surrogate recovery outside acceptance criteria must include the appropriate data qualifier.

A case narrative is required when surrogate recovery outside acceptance criteria is deemed to
have an impact on the sample results.

6.9.2 Dilution Test (DT -Applies to Metals Only)

Purpose:

A dilution test (serial dilution) is performed to confirm the absence of chemical (positive or
negative) interferences operating on any element to distort the accuracy of the reported value.

Frequency:

It is recommended that whenever a new or unusual sample matrix is encountered, a dilution test
be performed on at least one sample per digestion batch. The sample used is generally the
sample selected for the matrix spike/matrix spike duplicate. A dilution test is performed as
corrective action when any failure is noted for the MS/MSD recoveries. Dilution tests are
performed according to the following.

Performed when there is a new or unusual matrix with high level of an analyte(s)

Performed when MS/MSD failure is due to a high level of the analyte present relative to
the spike amount

A 1:5 dilution test may be performed for an analyte to evaluate matrix interference if the
analyte concentration in the original (undiluted) sample is at least 50 times the MDL

A 1:5 dilution test may be performed for an analyte to evaluate matrix interference if the
analyte concentration is minimally a factor of 10 above the instrumental detection limit
after dilution

USAGE projects require that a dilution test be performed once per batch

Composition:

Dilution tests are performed on the digestates of actual samples.

Evaluation Criteria and Corrective Action:

A matrix effect for a particular analyte is suspected if the RPD between the undiluted and diluted
result is greater than 1 0 percent. If a matrix effect is identified for an analyte, all associated
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samples within the batch must be analyzed by the method of standard addition (MSA) for the

failing analyte(s).

Reporting Criteria:

Evaluation criteria are reported for Level II, Ill and IV data packages.

6.9.3 Post Digestion Spike (PDS - Applies to Metals only)

Frequency:

It is recommended that whenever a new or unusual sample matrix is encountered, a post

digestion spike (PIDS) be performed on at least one sample per digestion batch. The sample used
is generally the sample selected for the matrix spike/matrix spike duplicate. A PDS is performed
as corrective action when any failure is noted for the MS/MSD recoveries. PDS tests are

performed according to the following:

When there is a new or unusual matrix.

When there is a MS/MSO failure.

If the result of the sample is less than 25 times the detection limit.

Composition:

Past digestion spikes are performed on the digestates of actual samples. The dligestate is spiked
with a known amount of the failing analyte(s).

Evaluation Criteria and Corrective Action:

The recovery must be within 75% to 125% of the expected value. If the recovery fails, all samples
in the associated batch must be analyzed by the method of standard additions (MSA) for the
failing analyte(s).

Reporting Criteria:

Evaluation criteria are reported for Level II, Ill and IV data packages.

6.9.4 Method of Standard Additions (MSA - Applies to metals only)

Frequency:

If the result of the Dilution Test or Post Digestion Spike fails evaluation criteria, all associated
samples for batch must be analyzed by the method standard addition for the failing analyte(s).

Composition:

Known amounts of standard are added to one or more aliquots of the processed sample solution.

Evaluation Criteria and Corrective Action:

When the method of standard additions is used, standards are added at one or more levels to

portions of a prepared sample This technique compensates for enhancement or depression of an
analyte signal by a matrix It will not correct for additive interferences, such as contamination,
interelement interferences, or baseline shifts. This technique is valid in the linear range when the
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interference effect is constant over the range, the added analyte responds the same as the
endlogenous analyte, and the signal is corrected for additive interferences. The simplest version
of this technique is the single addition method.

Reporting Criteria:

Final results are reported from the MSA analysis. The use of MSA is noted in the case narrative
for Level 1I, Ill and IV data packages.

6.9.5 Method Detection Limits

The laboratory follows the procedure found in 40CFR Part 136 Padt B to determine the MDL for
each matrix type for all test components for which spiking solutions are available. This
determination is performed on an annual basis. Additionally, the laboratory determines the MDL
whenever there is a significant change in equipment or substantive revision of the technical
protocols for preparation and analysis of samples by this test method. The relative significance
and substantiveness of any changes to equipment or protocols that require re-determination of
the MDLs shall be decided, and documented in CA files, by the QA Officer in conjunction with
technical assistance from the laboratory Technical Director. All processing steps of the analytical
method, including any routine preparation steps, are included in the determination of the MDL.
The MDLs measured by the laboratory are on file for review in the technical SOP files. All
supporting documentation used in the determination of the laboratory MDLs is maintained in the
laboratory CA files.

The laboratory determined MDL must be less than the reporting limit (RL). The terms reporting
limit, method quantitation limit (MOL) and detection limit (DL) are used interchangeably. The RLs
are calculated as three to ten times the laboratory measured MDLs but this relationship varies
dependent on dilution of sample aliquots, matrix interferences, moisture adjustments (in solid
samples), or client/method-specified requirements. The reporting limits for each method are found
on the Method Detection Limit Calculation Form.

Refer to LMP's Determination of MDL/MQL/RL SOP.

6.1 0 Method Performance
Laboratory Management Partners, Inc. has established and maintains a quality system based on
the required elements of EPA methodologies, the National Environmental Laboratory
Accreditation Conference (NELAC), the International Standard General Requirements for the
Competence of Testing and Calibration Laboratories (ISO/IEC 17025) and the US Army Corps of
Engineers Shell for Analytical Chemistry Requirements (EM 200-1-3 Appendix I).

LMP's policy on Method Performance combines analytical assessment indicators that are
designed to ensure that quality data is continuously produced during analysis. These data quality
indicators are known as precision, accuracy, representativeness, comparability, completeness
and sensitivity.

Precision:

Precision refers to the distribution of a set of reported values about the mean, or the closeness of
agreement between individual test results obtained under prescribed conditions. Precision
reflects the random error and may be affected by systematic error. In order to assess the effect
these variables have on the total precision of data, both field and laboratory replicates should be
acquired. Laboratory precision is determined on the basis of replicate analysis, usually duplicate
or matrix spike duplicate samples. To determine the precision of a given analytical method
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without the effect of a matrix, a duplicate laboratory control sample is used. The statistical
measure of precision is expressed as Relative Percent Difference (RPD).

Relative Percent Difference (% RPD)

(R -+R 2 100 = % RPD

where. R7 Larger of two observed values
P2 = Smaller of two observed values

And where applicable, Percent Difference is calculated as:

% Difference (%D)

- *100 % D

x

where: A' Average of all values
X Result of measurement

Accuracy

Accuracy is the measure of the closeness of an observed value to the "true" value (e.g.,
theoretical or reference value, or population mean). Accuracy is defined as the degree of bias in a
measurement system. Accuracy is determined using laboratory control samples and matrix
spikes. The statistical measure of accuracy precision is expressed as percent recovery (%R).
Accuracy is the measure of the closeness of an observed value to the "true" value.

% Recovery (R)

Xs~ -Xi; *100 =% R

K

where: Xs = measured value of the spiked sample

Xu = measured value of the unspiked sample

K = known amount of the spike in the sample

% Recovery (LCS)

M V 10 C

TVLo

where MV = Measured Value

TV = True Value
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% Recovery (MS or MSD)

_ _ J/_ to 100 = , R
TV I

where: MV = Measured Value in MS or MSD
TV = True Value
SV -Amount found in sample

Represe ntativen ess

Representativeness is a parameter that is concerned primarily with the proper design of the
sampling program or sub-sampling of a given sample. There is no measurement other then
precision measurement of the field and laboratory duplicate samples. Representativeness refers
to the degree to which sample data accurately and precisely describe the characteristics of a
population of samples, parameter variations at a sampling point, or environmental condition. The
representativeness criterion is best satisfied in the laboratory by making certain that all sub-
samples taken from a given sample are representative of the sample as a whole.
Representativeness can be assessed by a review of the precision obtained from the field and
laboratory duplicate samples. In this way, they provide both precision and representativeness
information. Applicability of representativeness in assessing a contaminant poputation is
improved by using a larger number of samples.

Comparability

Comparability is a qualitative objective of the data, expressing the confidence with which one data
set can be compared with another Calculating RPD assesses the measurement of comparability
between data sets. Comparability is a qualitative objective of the data, expressing the confidence
with which one data set can be compared with another. Sample data should be comparable for
similar samples and sample conditions. This goal is achieved through the use of standard
techniques to collect representative samples, consistent application of analytical method
protocols, and reporting analytical results with appropriate units. Comparability is unknown unless
precision and bias are provided.

Completeness

Completeness goals, if defined for individual sampling and analytical protocols, are normally
combined to ascertain the expectations of the project as a whole. Completeness is the
percentage of measurements that are judged to be usable (i.e., which meet project-specific
requirements) compared to the total number of measurements planned.

Overall level of completeness must be addressed as part of the project DQOs. It is important that
critical samples are identified and appropriate QC maintained to ensure that valid data is obtained
in order to ensure the type, quantity and quality of data necessary to complete the project. The
desired level of completeness is dependent on the project-specific DQOs. This information and
should be conveyed to this laboratory in the Scope of Work or Sampling and Analysis Plan. The
level of completeness must be established and data quality requirements defined in order to meet
the intended use of the data (usability).

In the event that more than one data user is requesting the same data, the most stringent data
user requirements are applied to ensure the suitability (validity) of the data by all requesting
parties. This information is then used to decide the most appropriate analytical strategy to
generate the required data. Realistic completeness goals (i.e., 85-90%) are determined based
upon the size and complexity of the project. Percent completeness is calculated as
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Completeness = NI/P* 1 00

where: N = Number of measurements

P = Number of measurements planned

Sensitivity

This term is broadly used to describe prescribed project method detection/quantitation/reporting
limits established to meet the project-specific data quality objectives. Several limits have been
established to describe project sensitivity requirements such as MDL, SQL, MQL and RL.

Method Detection Limit (MIDL)

The MDL is defined as the minimum concentration of an analyte that can be determined with 99

percent confidence that the true value is greater than zero. The laboratory determines MDI~s
using the procedures and protocols presented in 40 CEFR Part 136 Appendix B.

MDL (See 400FR Part 136 for details)

t , AIDL

where: MDL = The method detection limit
X = Result of each measurement
n - Number of values

t(n-1 ,1 = .99) = The students' t value appropriate for a 99% confidence
level and a standard deviation estimate with n-I degrees of freedom. (See
Students I Test Table)

Sample Quantitation Limit (SQL)

The SQL is defined as the MDL adjusted for sample-specific action such as dilution or use of non-

nominal sample sizes.

Method Quantitation Limit (MQL)

The MQL is the lowest concentration of an analyte that can be reliably achieved within specified
limits of precision and accuracy during routine laboratory operating conditions. The MQL is
defined as the lowest concentration calibration standard that is analyzed during an initial
calibration.

Reporting Limit (RL)

The RL is a threshold value below which LMP, Inc. reports a non-detect (ND). It is based upon
project specific concentrations of concern or regulatory action levels but can be no lower than the
MDL
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Reporting Limit (RL)

Lowest calibration standard

At least 3 times the calculated MDL

The laboratory report indicates this value as the MOL

Statistical Procedures for Assessing Method Performance

In order to assess method performance for accuracy and precision, procedures are in place for
the generation of limits. These control limits are based on statistical computations using typically
20-30 data points from historical data accumulated. The use of the average mean, X and
standard deviation, is from this population is used for generating the following control limits,
Upper Control, Upper Warning, Lower Warning and Lower Control.

Average ('

where: A' Average of all values
X = Result of each measurement
n = Number of values

Standard Deviation of the sample (S,) - expressed in sample concentration units

where: X' Average of all values
X Result of each measurement
n Number of values

Control Limits
Upper Control Limit: X' + 3 * S UCL

Lower Control Limit: X' - 3 *s LCL

Warnng Lmits Upper Warning Limit: A' + 2* S =UWL1

Lower Warning Limit: A' - 2 * L AWL

S, = Standard Deviation

Normally to assess accuracy the use of % R values are used while for precision the use of RPDs
are used to generate the standard deviation as noted above

Before acceptance and use of any method, satisfactory initial demonstration of method
performance is required. In all cases, appropriate forms are completed and retained by the
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laboratory and made available upon request. All associated supporting data necessary to

reproduce the analytical results are retained Initial demonstration of method performance is

completed each time there is a significant change in instrument type, personnel or method. Initial

demonstration of method performance acceptance criteria is defined in the SOP.

6.10.1 Measurement of Method Performance/Control Limits

Control limits for all analytes are established based on the following hierarchy:

Project Specific Control Limits

In some instances, the LCS, MS/MSD acceptance criteria are detailed within the specific

project statement of work (SOW). These limits will supercede the laboratory defined
control limits and be used to validate data quality and usability.

Method Specific Control Limits

While certain methods require the use of specific control limits (e.g. ICP method 60102),

LMP, Inc. will use historical data to generate in-house limits that will be used to monitor

overall laboratory performance for routine comparison against the method requirements.

In some instances, the LCS, MS/MSD acceptance criteria are detailed within the

published method. These limits will supercede the laboratory defined control limits and be

used to validate data quality and usability. (i.e. Method 624)

In-House Statistically Generated Limits.

These limits will be statistically calculated from four (4) replicate laboratory control

samples (Recent DOC studies may be used.) when enough data points are not available.

Where enough data points exist (e.g. using 20 or more data points), QC limits are

generated from laboratory QC samples for each analyte. Refer to Method Performance
Procedures for details on generating in-house QC limits.

Interim Default Limits.

Interim default limits may be established in-lieu of in-house generated limits in instances
where not enough data points exist, Default limits must be established prior to the

analysis of samples. Whenever interim limits are established, there must be scientific

validity to the range used The following criteria is used:

Demonstration of Capability (DOC)

Interim control limits may be statistically calculated from the four (4) replicate
laboratory control samples used in the DOC study. These limits remain in effect

until in-house limits can be generated.

US Army Corps of Engineers Shell Document.

Document EM 200-1-3 February 1, 2001 contains criteria for the evaluation of

LCSs for specific lists of target analytes for the following methods:

a) VOCs Method 8021B

b) Pesticides Method 8081A

c) PCBs Method 8082

d) VOCs Method 82602",

e) SVOCs Method 82700-

Q Explosives Method 8330

Department of Defense OSM Document.
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DoD Quality Systems Manual - Version 2 Draft. This document contains control
limits for specific lists of target analytes for the following methods:

a) VOCs Method 8260R

b) SVOCs Method 8270CC

c) Herbicides Method 8151A

d) PAHs Method 8310

e) Explosives Method 8330

f) Pesticides Method 8081A

g) PCBs Method 8082

h) Metals Method 6010B/7470AJ7471 A

Method/Program Recommendations.

For example, USPEPA Test Methods for Evaluating Solid Waste
PhysicallChemricaj Methods (SW-846), 3r dEdition, Section 8.5.4, Method 80008,
recommends the following: "Many methods may not contain recommended
acceptance criteria for LOS results. The laboratory should use 70 - 130% as
interim acceptance criteria for recoveries of spiked analytes, until in-house LOS
limits are developed."

Technical Knowledge

Technical knowledge of the method and predicted performance are the responsibility
of the laboratory. In some instances, the method recommendation may not be
appropriate for all target analytes. For example, SW-846 recommends a 70-
130% evaluation criteria. However, for the acid compounds for method 8270C,
recoveries will usually fall in the 30-1 10% range.

6.11 Automated Data Capture and Reduction
Data Review and Validation

Data reduction procedures, whether performed by an instrument or manually, follow
methodologies outlined within the laboratory SOP/analytical method. Automated procedures are
verified as required by EPA's guidance on GALP (EPA 2185) where all software is tested with a
sample set of data to verify its correct operation via accurate capture, processing, manipulation,
transfer, recording, and reporting of data.

All analytical data captured by laboratory instruments are reviewed prior to report release to
assure the validity of the reported data. This internal data evaluation process covers the areas of
data generation, reduction, and ultimately three levels of documented review. For each level, thereview process is documented using an appropriate checklist or worksheet that is signed and
dated by the reviewer.

The analyst who generates the analytical data has the prime responsibility for the correctness
and completeness of the data. Each step of this review process involves evaluation of data
quality based on both the results of the QC data and the professional judgment of those
conducting the review This application of technical knowledge and experience to data evaluation
is essential in ensuring that data of known quality is generated consistently. All data generated
and reduced follows in-house protocols.
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For GC, GCIMS, HPLC instruments data manipulation and reduction, the following procedures
are undertaken

Chromatography data requiring manual integration of peak areas or heights must follow defined
protocol. The analyst must perform manual integration when software does not properly integrate

or identify the peak. Manual integration must not occur for the purpose of achieving acceptable
quality control or calibration. The analyst and reviewer sign and date the hardcopy of all manual
integration. The analyst notes the rationale for performing the manual integration on the hardcopy
printout and ensures the "TIC" marks from the software represent the integration area used for
reporting the results. The analyst must minimize and avoid manual integration whenever possible

Additionally, the establishment of the proper integration parameters in the software reduces the
number of manual integration occurrences. The documentation for all manual integrations shall
clearly show the before and after picture of the circumstance for needing to perform the manual
integration. (i.e The unaltered, raw data file must remain intact.) A program is in place describing
the manual integration procedure.

The SOP for each test presents the formula used for data reduction for the individual method.
These SOPs present the procedures to be used for calculating and documenting procedures
such as linear regression, absolute retention times, relative retention time windows, and reporting
of the results from second column confirmations.

Data Qualifiers

The laboratory adds data qualifiers during the data generation/ review process. These qualifiers

are applied when data quality objectives are not met or affected. All flags used are defined
completely within the final data report packages.

The following data qualifiers are currently in use:

o Surrogate Recovery outside 00 Limits

J Estimated Value. Presence of the compound was confirmed but less than the reported
reporting limit. (i e. SQL, MQL, RL)

E Concentration exceeds the established method calibration range but is within the working

range of the instrument.

O Analyte detected in the associated Laboratory blank.

U Reported result was unconfirmed. Refer to Case Narrative.

C Result reported from GC/MS confirmation analysis.

M Result reported represents a minimum value. Refer to Case Narrative.

NC Result reported from Primary Column Result did not confirm or were not analyzed by
secondary column.

Q C Data (Percent Recovery/RPD for a particular analyte was outside 00 Limits)

6.12 Laboratory Records, Management, and Document Control

Laboratory Management Partners, Inc. has a record system that produces unequivocal, accurate
records, which document all laboratory activities from sample receipt to sample disposal. All
required records are retained for the period required by the prevailing accrediting authority. The

system retains records longer than the minimum retention time upon the request of authorized
clients, agencies or regulation.

Laboratory Management Partners, Inc. shall retain at the minimum the following records
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1 . Analytical worksheets, batch worksheets, supporting documents, and data
output and quantitiation records;

2. Calculation steps including dilutions and non-nominal sample size to assist in
data reduction to a reportable value;

3. Copies of all final reports;,

4. Archived SOPs and supporting documents;

5. Correspondence relating to laboratory activities for a specific project;

6. All corrective action reports, audits and audit responses;

7. Proficiency test results and raw data:

8. Data review, assessment, and validation processes.

In addition, Laboratory Management Partners, Inc. maintains records of:

1. Personnel qualifications, experience and training,

2. Initial and continuing demonstration of proficiency for each analyst;
3. A log of names, initials and signatures for all individuals who are responsible

for signing or initialing any laboratory records.

6.12.1 Record System and Design

The recordkeeping system allows reconstruction of all laboratory processes that produce the
analytical data for the sample.

a) The records include the names of personnel involved in sampling, preparation, calibration
or analysis.

b) All information relating to laboratory facilities equipment, analytical methods, and
activities such as sample receipt, preparation, or data verification are documented.

c) The recordkeeping system facilitate retrieval of all working files and archived records for
inspection and verification purposes.

d) All generated data, except those generated by automated data collection systems, are
recorded directly, promptly and legibly in permanent ink.

e) All changes to records are signed or initialed and dated by responsible staff. The reason
for the change/correction is clearly indicated. Entries in records are not obliterated by
methods such as erasures, correction fluids, or scratch outs All corrections to record-
keeping errors are made by one line marked through the error.

f) Data entry is minimized by electronic data transfer and ensuring the number of manual
data transcriptions is reduced.

6.12.2 Records Management and Storage

The management of laboratory records is a vital and integral padt of a Quality System. Not only
do these documents provide a record of results, they document traceability of laboratory activities
related to a specific analytical function. The essential laboratory logbooks and records follow
Document Control Procedure. Authorized documents or logbooks will be used at this facility.
Documents and logbooks are regulated through the Document Tracking Process.

Procedures and systems are in place to handle management, storage and archival of information
generated by LMVP, Inc.
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LMP, Inc. retains records of all original observations (including those pertaining to calibration and

test equipment), calculations and derived data, calibration records, raw data and a copy of the

final report package for a minimum of five (5) years as specified by NELAC, or as specified by

project requirements, if longer periods are defined. This includes all information necessary for the

historical reconstruction of data.

a) The laboratory maintains all hardware and software necessary for reconstruction
of data.

b) Records, which are stored only on electronic media, remain supported by the
hardware and software necessary for their retrieval

c) Records that are stored or generated by computers have hard copy or write-
protected backup copies or image file copy.

d) Laboratory Management Partners, Inc. has established a record management

system, for control of all laboratory notebooks.

e) Access to archived information is carefully controlled and is limited to authorized

personnel. These records are protected against fire, theft, loss, environmental

deterioration, vermin, and in the case of electronic records, electronic or
magnetic sources

f)In the event that Laboratory Management Partners, Inc. transfers ownership or

goes out of business, the laboratory must ensure that the records are maintained
or transferred according to the client's instructions.

6.12.3 Record Archival

Accumulation of boxed archived records are maintained in a secure environment Archival of

administration and laboratory records to the record storage area occurs to ensure traceability and

data security. The Quality Assurance Office maintains record system indices and labels the box

with the contents, date and laboratory area. The Quality Assurance Office assigns and records

into a permanent index records of box number and box contents. Boxes are stored on site and

off-site for the record retention period identified.

In support of LMP's Quality System procedures and polices are in place detailing information
directly related to EPA's recommendation and requirements for protecting, storing and archiving

the integrity of data generated at this facility. All raw data, Iogbooks, documents,

correspondences and other documents relating to interpretation and evaluation of data collected,

analyzed, processed, or maintained on the automated data collection system(s) are retained as

required by NELAC or by other accreditation authorities. Its application supports those

requirements outlined in EPA's Good Automated Laboratory Practices 2185, Section 7.12 and

other referenced documents. The scope for maintaining and archiving allows for the following

a) Systematic methods of creating and indexing reference documents

b) Generating methods of traceability at various levels of data generation

c) Accounting system for storing and archiving records

d) System of regenerating and/or retrieving data both electronically and physically

e) Archiving data for specified time

I) Method to retrieve data used for, or in support of, legal and non-legal issues

Data destruction is subcontracted to a licensed document shredding company.
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7Physical Facilities-Accommodation and Environment

Laboratory Management Partners, Inc. maintains a secure testing facility that accommodates the
proper performance for the type, range, and volume of analytical services it provides. This
laboratory facility encompasses a total area of 18,000 square feet. The floor plan is available
upon request.

The laboratory functional areas include:

Administration and offices,
Sample Receipt and handling,
Lab Support - Shipping,
Microbiological and Bioassay,
Agricultural lab,
Classical analytical chemistry,
Inorganic Lab - Preparation and Instrumentation,
Inorganic Instrumentation Lab - ICP, GEMA and Cold Vapor,
Organic sample preparation
Volatile organic analysis (GC and GC/MS),
Semi volatile analysis (GC, GC/MS and HPLC),
Waste Management and Disposal,
Miscellaneous mechanical and storage areas

7.1 Environment
Each laboratory section is provided with effective separation of any incompatible testing activities
(e.g. separation of organic extractions from the volatile analytical section). Lighting, noise,
humidity, heating, ventilation and air conditioning, and energy sources satisfy the needs of the
testing performed in the permanent facilities. The laboratory building design ensures regulated
temperature control for analytical equipment This ensures stability of voltage, temperature, and
other pertinent environmental conditions. Air-handling systems minimize airborne contaminants
that jeopardize sample integrity or analytical performance.

The analytical instrumentation is in separate rooms from laboratory activities that involve the use
of large quantities of organic solvents or inorganic acids. A separate room provides the facilities
for the microbiological and bioassay testing.

Standards and other materials requiring sub-zero storage temperatures are placed in freezers at
temperatures of -10 to -20C and separated from samples or potential contaminating materials.
Refrigerators provide cooling temperature for samples requiring the appropriate range of 4 +/-2C.
Sample storage areas for volatiles are separated from other samples and monitored for any
effects due to cross contamination.

7.2 Laboratory Work Areas
The monitoring of environmental conditions and general housekeeping is maintained to avoid any
influence on the testing activities performed and to provide assured and continued safe
environment. The separations of analytical sections are vitally important such as in the
microbiological and bioassay departments. Additional requirements are in support of Laboratory

'I'le Quali ty Matloial has been prepared ter the sole use of Laboratory Maniagement Puarlners. Inc.



877 496
Document No.: OM.01 Effective Date: March 23, 2004

Revision No: 1 Page 7-2 of 2

Safety Practices. Good housekeeping is the responsibility of all personnel. Each person is

responsible for assuring clean and unrestricted work areas.

7.3 Security

Laboratory Management Partners, Inc. provides a secure environment for its employees, guests,

clients, samples and analytical data. Security procedures require that all exterior doors remain

locked unless manned internally. Access to the laboratory is limited to employees and

contractors. All visitors are required to sign in and out using the Visitors Log and must be

accompanied by a laboratory employee at all times within the appropriate areas.

All doors are locked after hours and require a key for entry. The security alarm continuously

monitors for smoke and fire related heat When the alarm is activated, the appropriate

emergency response departments are notified. The local emergency departments have the

emergency contact list for the laboratory. Likewise, the laboratory posts emergency numbers in

each area

There are high-resolution security cameras placed strategically within the facility. The cameras

continuously monitor their respective areas with digital recording at all times.
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8 Instrument Equipment

8.1 Instrumentation
LMP, Inc. maintains a full complement of state-of-the-art instrumentation for the proper
performance of analytical services. All instrumentation and equipment is selected to meet method
specific sensitivity requirements. All laboratory equipment is purchased through an approved
vendor. LMP, Inc. maintains a purchase order system that allows the use of approved vendors
only. This system tracks the ordering, receipt and approval of all equipment and supplies utilized
by the laboratory.

The installation and verification process of new instrumentation occurs according to the following
schedule:

a) Receipt of equipment and assignment of unique instrument ID
b) Installation by a vendor approved service engineer

c) General operation verification

d) Sensitivity Check

e) Initial Calibration

f) Method Detection Limit Study

g) Demonstration of Capability Study
The laboratory is furnished with all of the items of equipment required for the correct performance
of the tests, which it conducts. A listing of the major equipment used for testing is available upon
request. The equipment list details the unique identification number and a summary of the
maintenance information. The unique identification number is listed on the equipment, in the
maintenance record book and in the calibration records.

8.2 List of Laboratory Equipment

8.2.1 Organic Instrumentation
Volatiles - GO and GO/Ms

Semi Volatiles - GO and GO/MS

GO Systems - GC/FlD

OraohoiePsiie/CsHriie - GC/ECD

Nitroaromatics/Nitroamines - HPLC/UV

Miscellaneous Analysis - HPLC/UV/D/JFluorescence

8.2.2 Metals Instrumentation

Metals by lOP, Trace ICP, GFAA, and CVAA

8.2.3 Inorganic Instrumentation

Total Organic Carbon Analyzers

Automated Cyanide Preparation System
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Automated Oil and Grease Solvent Extraction and Solvent Trap, and Recovery System

LECO Nitrogen Analyzer

Ion Chromotography

8.2.4 Additional Instrumentation

Spectronic Spectrophotometer

Glas-Col 3-D 8 position Floor Shaker

Nitrogen Rapid-Vap Concentrators

Turbidimeter

Sonicators

Penski Martin apparatus for ignitability

8.3 Support Equipment

The laboratory performs analyses using state of the art equipment. In addition to the major

equipment, the most common equipment used in the laboratory are: thermometers, balances,
autopipets, water baths, hot plates, autoclaves, pH meters, conductivity meters, 8-position floor

shakers, Geiger Counter and a variety of labware. The SOP lists the calibration and verification

requirements for all laboratory equipment used in measurements.

Laboratory reagent water is purified using ion exchange resin bed which is monitored daily with

digital in-line meters. The reagent water resistivity normally is greater than 17 megohms.

Reference materials include: Class I and II weights, NIST-traceable thermometers and reference

standards. Logbooks record the reference materials used for calibration and verification. The

quality control staff maintains any certificates received with the reference materials. Laboratory

personnel record in the standards logbook the reference standards date received, unique
identification number, and expiration date. Each laboratory area, records the unique identifier on
the reference standard certificate which is filed in the GIA office.

8.4 Maintenance

The laboratory has a proactive instrument and equipment maintenance program to minimize

downtime in analytical work. The laboratory maintains service contracts for major equipment,

which include routine preventative maintenance visits by the service provider. Personnel perform

manufacturer-specified maintenance on a routine basis to ensure equipment operates at peak

performance.

Routine maintenance procedures are detailed within the applicable standard operating procedure
(SOP) is available. All instrument preventative and corrective maintenance are recorded in the

maintenance logbook assigned to the equipment. After instrument maintenance or repair, the

instruments must successfully calibrate following the method SOP. Laboratory personnel are

trained in routine maintenance procedures for all major instrumentation and must demonstrate
quality control performance before sample analysis.

The laboratory maintains a stock of replacement parts and consumnables for analytical equipment.

Instrumentation contingency plans are available for use in case of major equipment failure. In the

event of equipment maintenance problems or failures, equipment is taken out of service.

Maintenance logbooks are kept for all major laboratory instrumentation and equipment. These

logbooks document manufacturer-recommended maintenance procedures, specific cleaning
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procedures, comments on calibration and replacement of worn or damaged parts and any work
by outside contractors. When repairs are necessary, the equipment is taken out of service,
repairs performed by either trained staff or trained service engineers, and an evaluation of the
impact on previous calibrations or tests performed are recorded in the appropriate logbook with
analyst's initials and date. If an instrument is down for maintenance, a complete record of all
corrective actions taken to reinstate the instrument back into operational service is recorded
including reference to the new calibration and quality control checks. Maintenance contracts are
maintained on all major analytical instruments. Work conducted by service providers is noted in
the logbook and reference is made to the service report. Service reports are also kept on file.

Minimally, the maintenance records shall include:

Equipment name:
Manufacturer's name, type identification, serial number or other unique

identification;
Date received, date put into service, condition when received;
Current location;
Details of past maintenance and future scheduling of maintenance;
A history of any damage, malfunction, modification or repair;
Dates and results of calibration or verification:
Records of maintenance performed by an outside contractor.
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9 Measurement Traceability and Calibration

9.1 General Requirements
All measuring operations and testing equipment having an effect on the accuracy and validity of
tests. These operations and equipment are calibrated and/or verified before put into service and

on a continuing basis. The results are recorded in the instrument- or equipment-specific logbook.
The laboratory has a program for the calibration and verification of its measuring and test
equipment. The program includes all major instrumentation and support equipment such as
balances, thermometers and quality control standards. This QM describes the calibration program
including frequency and acceptance criteria

9.2 Reference Standards and Reagents Program

Laboratory Management Partners, Inc. maintains a Solution Validation Program for the reagents
and standards used. The Reagent and Standard Solutions Validation Program assure that all

solutions and reagents purchased are traceable and accurate. Standards are purchased as
certified solutions or made in the laboratory from neat materials. All reagents, standards and
solvents used within the laboratory must be traceable to the original source. All chemicals and
reagents are stored in appropriate storage areas. All flammable stock solvents are stored in
OSHA and NFPA approved cabinets Acids are stored in acid cabinets.

Upon receipt, chemicals, reagents and neat standards are logged into an automated system that
allows traceability of chemicals, standards and reagents, and manufacturer's lot number by
assigning an unique identification number. On the Certificates of Analysis, the unique
identification number assigned for that standard or reagent is documented Certificates of

Analysis are maintained in the Quality Assurance Department. Upon depletion of the chemical,
the container is removed from the inventory and the inventory is updated.

Once the chemicals/reagents or standards are properly logged in, they are affixed with the lab-
generated label by the automated system indicating the name of chemical, standard or reagent,
unique laboratory identification number, expiration date, and date received. The open date must
be completed when the analyst physically opens standard or reagent. The chemicals are stored
in the chemical stockroom until use in the preparation of reagents or standards. Chemicals used
directly in the laboratory are assigned a reagent number before use in the laboratory area.

When the secondary standards are to be generated, the analyst shall locate in the appropriate

automated system the name of the secondary standard to be generated. This database
generates a programmed formula, which describes the specific reagents and standards to be
used, and the quantity of the standards or reagents and the preparation schedule. Upon the

determination of quantity required, the analyst shall generate a bench sheet that summarizes
aforementioned formula.

Secondary standards are generated and maintained within the specific area of use. The analyst

shall record preparation of standards in a standards logbook, which is maintained. Each
secondary standard is identified as to test method, quantities and identification of reagents anid

standards used in preparing the standard solution. The documents shall include the analyst's
initials, date received, date opened, and expiration date. When required, standards are verified
using a second source or lot number different from that calibration standard.

The purchase, receipt and storage of consumable materials used for the technical operations of
the laboratory include the following;
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a) The laboratory retains records of manufacturer's statement of purity, of the origin,
purity and traceability of all chemical and physical standards.

b) Original reagent and standard containers are labeled with the date opened and the
expiration date. When the manufacturer does not specify the day of the month in the
expiration date, the container expiration date defaults to the last day of the month.

c) Detailed records are maintained on reagent and standards preparation. These records
indicate traceability to purchased stocks or neat reagents. The following are also
recorded for purchased and prepared standards as applicable The manufacturer, lot
number/bench sheet unique identifier, chemical name, mfg expiration date, purity or
concentration, reagents used for preparation including source, lot number and
expiration date, person recording or preparing the standard/reagent and the date of
preparation or receipt of stock.

d) All prepared reagents and standards are uniquely identified and the contents are
clearly identified with expiration date, concentration and preparer's initials.

9.3 Traceability of Calibration

The program of calibration and /or verification and validation of equipment is such that
measurements are traceable to national standards, where available. Likewise, calibration
standards are traceable to national standards, provide information of purity, and associated
uncertainty of measurement and/or a statement of compliance with identified metrological
specifications. The laboratory maintains a permanent file of all such certifications.

9.4 General Calibration Procedures
Essential to the Quality System, calibration procedures are in place that ensures measurements
of traceability for each phase of the analytical system Such calibrations are required in
instrument calibrations and the use of calibration standards such as initial and continuing
calibrations. Minimally, each calibration record is dated and labeled with method, instrument,
analysis date, analyst(s), analyte name, concentration and response The data processing
system shall compute the calibration curve for each analyte. The curve may be derived from
linear or nonlinear procedures. The curves generated are traceable to a database file and the
filenamne shall be recorded on the appropriate batch worksheet. This is also true for manually
prepared curves. Criteria for acceptance of a calibration curve is established and documented.

The following instrumentation shall undergo the following general calibration procedures.

a) Purge & Trap Gas Chromatography/Mass Spectrometry (GC/MS)

b) Purge & Trap Gas Chromatography (GC)

c) Automated Direct Injection CC/Ms

d) Automated Direct Injection CC

e) High Pressure Liquid Chromatography (HPLC)

9 4.1 General Instrumentation Calibration Procedures

The following instrument calibration procedures are used in the laboratory's daily analytical
procedures where applicable:

a) Initial Calibration, ICAL

The calibration of instruments is required to ensure that the analytical system is operating
correctly and functioning at the proper precision, bias (accuracy), and sensitivity. The
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frequencies of calibration and calibration verification are presented in the following
sections and are based upon the various analytical methods and industry standards.

An instrument is considered calibrated when an instrumental response can be related to
the concentration of an analyte. This relationship can be depicted graphically and is
termed a calibration curve.

ICALs are based on a requisite number bf standards identified within the individual
method for each target analyte The MQL shall be established at the low standard for
each target analyte See individual method SOPs for details on concentrations, number
of standards used, and evaluation of the ]CAL.

b) Initial Calibration Verification, ICV

The ICAL is verified as accurate with a standard purchased or prepared from an
independent source. This procedure involves the analysis of a standard containing all of
the target analytes (usually at the middle level of the curve) Refer to individual method
SOPs for details on the concentration and evaluation of the ICV

c) Continuing Calibration Verification, CCV

The initial calibration is verified on each day of testing through the analysis of a
continuing calibration standard. The concentration and frequency of use of the continuing
calibration standard is performed in compliance with the requirements of the specific
method. The relative response factors for all analytes of interest are calculated and
verified against the initial calibration mean relative response factors. The percent
difference (%D) for each analyte is calculated and must be less than the acceptance
criteria stated in the method.

This standard is analyzed to determine whether the analytical system is working properly
and/or if a new ICAL is required. Refer to individual method SOPs for details on the
frequency and evaluation of CCVs. Calibration Verification verifies compliance with the
initial calibration curve, but does not overwrite the response factors used for the
quantitation, nor allows re-sloping of the calibration curve.

An acceptable continuing calibration run must have measured percent differences for the
analytes within method-specified ranges. If any criteria for an acceptable calibration are
not met, either instrument maintenance must be performed until the continuing calibration
analysis meets all criteria or a new initial calibration is established before any samples
can be analyzed. No samples are analyzed unless the acceptance criteria are met for the
initial and continuing calibration.

d) Initial Calibration Blank, ICB and CCB, Continuing Calibration Blank

These QC samples are required for inorganic metals analyses to verify the system is free
of contamination.

The found concentrations for each target analyte in the ICB/CCB must be less than or
equal to the MDL.

9.5 Instrument Calibration

Laboratory Management Partners, Inc. performs the following instrument calibration procedures
Instrument calibration is discussed in SW 846 method 8Q00 and in individual reference SOPs.
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Calibration is defined as the determination of response versus concentration of an analyte. This
relationship is referred to as a calibration curve. Initial calibration curves are established utilizing a
prescribed number of standards for each target analyte. The initial calibration curve is established
as specified in the individual methods, using (a minimum of) five standards for all single-
component target analytes and surrogates, and at least three standards for multiple component
target analytes (e.g.. Toxaphene, Chlordane, and PCBs).

Linearity is determined using linear regression analysis for each target analyte by calculating the
correlation coefficient (r) or the squared correlation coefficient (r2). In the generation of the
calibration curve, the origin is not used as a calibration point nor is force through the origin.
Individual SOPs indicate minimum r orr2vaus

Alternatively for chromatographic methods, the average calibration factor (OF) or response
factors (RF) are calculated for each target analyte. Linearity is be evaluated by calculating the
percent relative standard deviation (%RSD) of the CFs/RFs from the initial calibration standards
for each target analyte. The individual reference SOPs indicate minimum acceptance criteria for
%RSD.

Linearity is presumed if the correlation coefficient (r) is >= 0.995 or the coefficient of
determination (r2) is -~0.99. An RSD criteria for linearity is specified in the applicable method
Analysis will not proceed until the method specific initial calibration evaluation criteria are met.
Exception is made with TX1 005 where r2 is greater than or equal to 0.995

Note: SW-846 has incorporated an allowance to evaluate the mean of the RSD values for all
target analytes in the calibration if this average value is less than the method acceptance
criterion The option for use of the mean of the RSD values for validation of initial calibrations is
currently optionally applied.

9.5.1 GO/MS Methods

GO/Ms methods have additional specific evaluations that must be performed to validate the initial
calibration:

a) System Performance Check Compounds (SPC~s). These compounds are designated
within the analytical method (e.g. 82608, 82700.) and are used to verify compound
stability and to check for degradation caused by contaminated lines or active sites in the
system. The SPC~s are evaluated for minimum response factors as specified in the
method. Analysis of samples is not to proceed unless this criterion is met.

b) Calibration Check Compounds (CO~s). The purpose of the CC~s are to evaluate the
calibration from the standpoint of the integrity of the system. High variability for these
compounds is indicative of system leaks or reactive sites on the column. The CO~s are
evaluated for %RSD maximums as specified in the method Analysis of samples is not to
proceed unless this criterion is met.

9.5.2 GO and HPLC Methods

GO and HPLO initial calibrations are performed

a) Multi-Component Pesticides. For each multi-component pesticide (e.g. Chlordane and
Toxaphene), a mid-level standard is analyzed each sequence to aid in pattern
recognition. If a multi-component pesticide is identified in a sample, the system is re-
calibrated for that pesticide with a minimum of three (3) standards. The extract is re-
analyzed with the new calibration. Calibrations for the multicomponent pesticides are
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based on three (3) to five (5) major characteristic peaks or area sum in the case of
Toxaphene.

b) PCBs - Initial calibrations are maintained for Aroclors 1260 and 1242 (unless

otherwise specified, the LCS and MS/MSD will be spiked with a mixture of 1260/1242).
Mid-level standards of the other Aroclors are analyzed each analytical batch to aid in

pattern recognition. If another Aroctor is identified in a sample, the system is calibrated

for that Aroclor with a minimum of three (3) standards. The extract is re-analyzed with the

new calibration. Calibrations for the Aroclors are based on three to five major
characteristic peaks.

For multiple component pesticides, PCBs or hydrocarbons the quantitation consists of the

average of selected peaks or the integration of the area defined by a reference standard

The SOP details the integration criteria for each compound.

Internal standard calibration or external standard calibration is utilized for analysis by GC. The

method-specified number of calibration standards is used. Each solution is analyzed once and

the analyte relative response factors or calibration factors are calculated. The mean relative

response factor for each analyte is then obtained by using the expression in the formula listed in

the SOP. Integrated areas are used for these expressions. Retention time windows for peak

responses are calculated in compliance with the method requirements.

The initial calibration is verified as accurate by the analysis of an independent calibration

verification standard. This standard is prepared independently of the ICAL from a second source

or different lot number. The ICy standard must meet method continuing calibration verification

(CCV) criteria in order to validate the initial calibration.

CVs are analyzed to determine if the analytical system is operating properly and to validate that

the current initial calibration remains valid. The CV is typically the analysis of a single, mid-level

standard at method specified intervals. Typically, a calibration verification (CV) is analyzed at the

beginning of the sequence, continuing CVs are dispersed throughout the sequence and at the

end of the sequence.

The calibration verification process does not overwrite the original response factors from the initial

calibration. Calibration verification is used for all organic analytical methods.

Initial CVs are evaluated based on method specific criteria. If CV does not meet the evaluation

criteria requirements specified by the method, a second CV is analyzed. If the CV remains

unacceptable, corrective action must be taken (e.g. instrument maintenance). The CV must meet

method evaluation criteria prior to the analysis of samples or a new initial calibration must be

performed.

Note: SW-846 has incorporated an allowance to evaluate the mean of the percent difference or

percent drift values for all target analytes in the calibration verification if this average value is less

than the method acceptance criterion. Currently, the use of the mean evaluation is permitted for

all GC and H-PLC method CCVs only. However, use of the mean evaluation for the CV (initial

calibration verification) requires supervisor approval.

GC/MS methods have additional specific evaluations that must be performed to validate the CV:

a) Evaluate the CCCs and SPCCs in the CV according to method specific evaluation criteria.

b) Evaluate the responses and retention times of the internal standards in the CV according

to method specific evaluation criteria.

Method performance is monitored by the introduction of various internal quality control checks

and samples. These checks allow the evaluation of data on a method, matrix and sample basis.
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In general, each extraction batch requires, at a minimum, a laboratory blank (LB), laboratory
control sample (LOS) and a matrix spike/matrix spike duplicate (MSD).

a) Batch QC evaluation is based on the analysis of laboratory control sample(s) and
laboratory blank(s).

b) Matrix QC evaluation is based on the fortification of an environmental sample with known
amounts of target analytes (matrix spike, matrix spike duplicate).

c) Sample evaluation is performed with the assistance of surrogate recoveries.

9.5.3 Additional Organic Calibration Procedures

Retention Time Windows

Retention time windows are crucial to the identification of target analytes. Absolute retention
times are used for compound identification in all GC and HPLC methods that do not employ
internal standard calibration. Retention time windows are established to compensate for minor
shifts in absolute retention times as a result of sample loading and normal chromatographic
variability The width of the retention time window is established to minimize the occurrence of
both false positive and false negative results. Tight retention time windows may result in false
negatives and/or may cause unnecessary reanalysis of samples when surrogates or spiked
compounds are erroneously not identified. Overly wide retention time windows may result in false
positive results that cannot be confirmed upon further analysis.

LMP, Inc. establishes the majority of retention time windows based on the default standard
deviation criteria of 0.01 minutes listed in Method 80008 Section 7.6.3 of SW-846. RTWs are
established and monitored using the following procedure-

a) Make three injections of all single component standard mixtures, including surrogate
standards and multi-component analytes (such as POBs) over the course of a 72-hour
period. Typically, working standards analyzed the previous week are used to generate
the retention time window report. This report is automatically generated by the Target
system.

b) The mean and standard deviation of the absolute retention times for each single
component analyte and surrogate are calculated,

c) For multi-component analytes (e.g. chlordane, POBs), three to five major peaks are
chosen. The mean and standard deviation of those peaks are calculated.

d) According to Section 7.6.3 of SW-846 method 80008, "If the standard deviation of the
retention times for a target compound is 0.000(i.e., no difference between the absolute
retention times), then the laboratory must either collect data from additional injections of
standards or use a default standard deviation of 0.01 minutes."

e) The width of the retention time window for each analyte, surrogate, and major constituent
in multicomponent analytes is defined as ± 3 times the standard deviation of the mean
absolute retention time established during the RTW study. If the default standard
deviation of 0.01 minutes is employed, the width of the window will be 0.03 minutes.

Instrument Performance Checks

Several methods outline additional QC procedures to verify the instrumentation is in good working
condition. These QC samples must be analyzed and meet method-specified acceptable limits
prior to commencing sample analyses.
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Mass Spectrometer Tuning - GCIMS Methods

The GC/MS is hardware tuned before performing the initial and continuing calibrations. Results
must meet the peak ratio specifications of the analytical methods. Volatiles analyses use

bromofluorobenzene (BFB) and Semnivolatiles analyses use decafluorotriphenylphosphine
(DFTPP) for instrument tuning.

Prior to the analyses of any standard or samples, the MS standard mass spectral abundance
criteria must be evaluated. SF6 (4-Bromofiuorobenzene) tune standard is analyzed for GO/MS
volatiles (e.g. method 8260B) and DFTPP (Decafluorotripheflylphosphine) for GOUMS semi-

volatiles (e.g. method 82700). The tune standard must be analyzed at the beginning of the
analytical shift/sequence and every 12 hours of continuous analysis. The 12-hour clock starts at
the time of injection of the tune standard. Tune standards evaluation reports are generated by the

Target system. Analysis will not proceed until tune standard meets method specific acceptance
criteria

Injection Port Inertness - GCIMS Semi-Volatiles

To verify column condition and injection podt inertness, the DFTPP tune standard also contains

5Ong of 4'4DDT, Benzidine and Pentachlorophenol. Analysis will not proceed until tune standard
meets method specific acceptance criteria.

a) Injection Port Inertness

The injection port inertness of the GC portion of the GO/MS is evaluated by the
%breakdown of 4,4'- DDT This procedure is done to verify acceptable instrument
performance, regardless of whether DOT is a target analyte The %breakdown of 4,4'-
DDT to 4,4'-DDE and 4,4'-DDD must not exceed method specific acceptance criteria in
order to proceed.

b) Column Performance Check

The condition of the GO column is evaluated by the tailing of benzidine and
pentachlorophenol (POP). Benzidine and pentachlorophenol must be present at their
normal responses, with no visible peak tailing, as demonstrated by the peak tailing
factors. The acceptance criteria for the peak tailing factor for benzidine and
pentachlorophenol is specified in the applicable method. Breakdown and tailing factor
reports are generated by the Target system.

Injection Port Inertness Check - GC Pesticides

The inertness of the GO system must be checked prior to beginning the analytical sequence. A

mid-range standard of 4,4'-DOT and Endrin is analyzed and monitored for breakdown. If the
breakdown for either compound exceeds the specified criteria, corrective action must be
performed. Analysis will not proceed until the breakdown standard meets method specific
acceptance criteria.

Additional quality control surveillances are part of the GO/MS analysis. These include internal

standards, surrogates, laboratory blanks, instrument blanks, laboratory control samples, matrix
spikes and matrix spike duplicates The frequency and control criteria are defined in the
laboratory SOP.

9.5.4 Analytical Methods - Metals Laboratory

Analyses for metallic analytes utilize the following instrumentation.

a) IOP - Inductively coupled plasma-atomic-emission spectroscopy
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b) GFAA - Graphite furnace atomic absorption spectrophotomneter

c) CVAA - Cold vapor atomic absorption spectrophotomneter

Calibration Procedures

Initial Calibration (ICAL)

For metals analyses, an initial calibration must be performed at the beginning of each analytical
shift, and when a CCV fails or significant instrument maintenance is performed In general,
linearity is acceptable only if the linear regression coefficient r is -= 0,995 or if the squared
correlation coefficient r2 is >=0.99. If r < 0.995 or r2 < 0.99, take corrective action and recalibrate.

lCP

lOP initial calibration is performed with a high-level standard and an initial calibration blank ([CB).
The concentration of the single standard establishes the linear calibration range and the linear
dynamic range of the method. To ensure accuracy of concentrations at the MQL, a low-level
check (LLC) standard is prepared from the primary source standard and analyzed after initial
calibration. Results for the LLC must meet method specific acceptance criteria.

GFAA/CVAA

GFAA initial calibration is performed using a minimum of three (3) standards and a calibration
blank. CVAA initial calibration requires a minimum of five (5) standards and a calibration blank.
The low standard is at or below the MQIL For GFAA, standards are analyzed in duplicate. The
RPD between duplicate injections for all standards must meet method specific acceptance
criteria.

Linearity is acceptable only if the linear regression coefficient r is >= 0.995 or r2 is >=0.99. If the
calibration criterion does not meet any of the above requirements, corrective action is required
prior to the analysis of any samples.

Initial Calibration Verification (ICV)

ICP

The initial calibration is verified as accurate prior to the continuation of the analytical sequence.
The verification is performed based on the following:

a) Read-Back Analysis

Standards used for the initial calibration are re-analyzed as samples. The read-back
results must meet method specific acceptance criteria to proceed. Corrective action is
taken when this critenion is not met.

b) Initial Calibration Blank (ICB)

The ICB is analyzed as a sample. All analytes must be below the MQL unless otherwise
specified in the analytical SOP.

c) Independent Calibration Verification Standard (ICV)
The ICV is a standard prepared independently (e.g. second source) of the initial
calibration standards

The ICV must meet method specific acceptance criteria.
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d) Interference Check Sample (ICS)

Standards lOS-A (majors) and ICS-A/B (majors/minors) are analyzed- The results must
meet method specific acceptance criteria.

e) Low Level Check (LLC)

The LLC standard is analyzed and must meet method specific acceptance criteria.

GFAAJCVAA

The initial calibration is validated based on the analysis of the Independent Calibration
Verification Standard (ICVS) The ICVS is a standard prepared independently (e.g. second

source) of the initial calibration standards. The ICVS must meet method specific acceptance
criteria.

Continuing Calibration Verification (CCV)

ICP

To verify the initial calibration throughout the analytical sequence, a series of checks are

performed every 10Oth sample and at the end of the sequence.

a) Continuing Calibration Blank (CCB) Analyze after 10 production/CC samples and at the
end of the sequence. All results must be less than the MOL unless otherwise specified in

the analytical SOP

b) CCV standards Analyze after 1 0 production/QC samples and at the end of the sequence

and must meet method specific acceptance criteria.

c) ICS-A and ICS-AJB. Analyze at the beginning and end of the sequence and meet method

specific acceptance criteria.

GFAA/CVAA

To verify the initial calibration throughou~t the analytical sequence, a series of checks are
performed after 1 0 production/CC samples and at the end of the sequence.

a) Continuing Calibration Blank (CCB) Analyze after 10 production/CC samples and at the
end of the sequence. All results must be less than the MQL unless otherwise specified in
the analytical SOP.

b) CCV standards. Analyze every 10Oth and at the end of the sequence and must meet method
specific acceptance criteria.

Quality Control Procedures

Quality control procedures (e.g. sample batching, batch QC requirements) are detailed in Section

5. 10 of this document. In general, each sample batch requires the digestion and analysis of a
laboratory blank (LB), laboratory control sample (LCS) and a matrix spike/matrix spike duplicate

(MS/MSD).

Method performance is monitored by the introduction of various internal quality control checks

and samples. These checks allow the evaluation of data on a method and matnix basis. Method

CC evaluation is based on the analysis of laboratory control samples and laboratory blanks.
Matrix CC evaluation is based on the analysis of matrix spikes, matrix spike duplicates).

Refer to method SOPs for details on quality control procedures and their evaluation.
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MVS/MVSD Failures - ICP Corrective Action

When MS/MSD recoveries are flagged as outside QC limits, the following corrective action is
required:

Dilution Test (DT)

This test is generally performed when analytes are present at high levels in the parent sample
when compared to the spike levels of the target analytes. If the result of the parent sample is at
least 25 times the detection limit, then the digestate is diluted 1:5. The diluted and undiluted
results of the failing analyte(s) must agree within 1 0%. If this test fails, all samples in the
associated batch must be analyzed by the method of standard additions (MSA) for the failing
analyte(s).

Post Digestion Spike (PDS)

If the results of the sample are less than 25 times the detection limit, then the parent sample
digestate is spiked with a known amount of the failing analyte(s). The recovery must be within
75% to 125% of the expected value. If the recovery fails, all samples in the associated batch must
be analyzed by the method of standard additions (MSA).

MSJMVSD Failures - GFAA/CVAA Corrective Action

Dilution Test (DT)

This test is generally performed when analytes are present at high levels in the parent sample
when compared to the spike levels of the target analytes. If the result of the sample is at least 25
times the detection limit, then the parent sample digestate is diluted 1:5. The diluted and
undiluted results of the failing analyte(s) must agree within 1 0%. If this test fails, all samples in the
associated batch must be analyzed by the method of standard additions (MSA) for the failing
analyte(s).

Post Digestion Spike (PDS)

If the results of the sample are less than 25 times the detection limit, then the parent sample
digestate is spiked with a known amount of the failing analyte(s). The recovery must be within
85% to 115% of the expected value, If the recovery fails, all samples in the associated batch must
be analyzed by the method of standard additions (MVSA) for the failed analyte(s).

Method of Standard Additions (MVSA)

The standard addition technique involves adding known amounts of standard to one or more
aliquots of the processed sample solution This technique compensates for a sample constituent
that enhances or depresses the analyte signal, thus producing a different slope from that of the
calibration standards.

Preliminary Method Set-Up for lCP

a) Linear Dynamic Range.

The upper limit of the linear dynamic range for the ICP is determined for each analyte wavelength
Lised in order to determine an appropriate concentration for the high calibration standard. This
number is the upper limit of the linear range. The linear dynamic range is checked initially,
whenever there is a significant change in instrumental hardware or operating conditions or
annually.
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LMVP, Inc. has established the upper limit for the lOP analytes as the concentration of the highest
calibration standard used to perform the initial calibration. These values are well under the
manufacture's recommendation of upper dynamic range for each analyte. Any sample results
above these calibration values are diluted to bring the concentration of the analyte below the
highest initial calibration concentration. This ensures that no sample result is reported that is
above the initial calibration range of the instrument

b) Interference Check Standard (ICS)

Spectral interferences can be caused by background emission interference from several sources
(e.g. recombination phenomena, stray light or overlap). These factors are compensated for by the
use of Interelement Spectral Correction Factors (IECs). IECs must be verified prior to the analysis
of samples using lOS-A and lOS-ANB QC solutions.

9.5.5 Analytical Methods - Inorganic Laboratory

In strumnentationfrech niq ues

The inorganic laboratory employs a variety of wet chemistry techniques. Inorganic analyses
generally refer to wet chemistry methods which fall into the following categories:

a) Colorimetric - UVNVIS Analysis

b) Titration

c) Gravimetric

d) Ion-specific Electrode

e) Instrumental

1) Ion Chromatography

2) Total Organic Carbon

Total organic carbon calibration is obtained by analyzing a set of five or more initial
calibration solutions. The concentrations must bracket the expected concentration range
of the samples analyzed. Procedures for verifying the calibration curve are method
specific The calibration curve is verified at least every 20 samples.

f) Spectrophotomnetric

Analytical worksheets have been developed for each method. The worksheet is method specific
and is designed to record all necessary information, QN/QC requirements and sample results for
each analytical batch. Data reduction procedures are presented within the analytical SOP.
Sample preparation is generally included within the analytical method SOP.

Calibration

Initial Calibration (ICAL):

Analytical systems for wet chemistry methods are calibrated to define the working range by use of
a series of standard solutions. A minimum of three (3) to five (5) standards is typically used
depending on the specific method requirements. The concentrations and responses are used to
generate a calibration curve using linear regression. The correlation of coefficient, r must be >=

0.995 or the coefficient of determination r2 must be >=0.99 to validate the curve. Calibration
curves are generated and documented.

Initial Calibration Verification (ICV).
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When feasible, a second source is utilized to verify the ICAL. The ICV is analyzed and evaluated
using the calibration verification criteria. Refer to individual SOPs for evaluation criteria. Also,
instrumental read backof initial calibration solutions may be applicable.

Continuing Calibration Verification (CCV):

Prior to the analysis of samples and periodically throughout the analytical sequence, the
calibration must be verified to ensure that the system is performing properly. Typically, CCVs are
analyzed at the beginning, every 10 to 20 samples and at the end of an analytical sequence.
Evaluation criteria are specified within the analytical SOP.

9.5.6 Analytical Methods - Bioassay

The Bioassay Laboratory is a self-contained lab maintained at a constant temperature with a
regulated light cycle and dedicated heating and air conditioning systems. The laboratory is
designed to meet criteria as outlined in EPA document EPNSOO0/4-91/002. The bioassay
department maintains certifications in several states including Arkansas, Mississippi, and
Tennessee and participates in the annual DMR-QA study as padt of EPA Certification.

This facility routinely performs testing required by NPIDES permits for both industrial and
municipal clients. This testing includes both Acute and Shodt Term Chronic testing in freshwater
for Ceriodaphnia dubia and Pimphales promelas (fathead minnow) and acute testing for Daphnia
pulex. In addition to regulatory testing, the Bioassay laboratory performs a variety of chemical
product screen tests.

Bioassay procedures differ significantly from typical environmental analytical requirements. This
department requires its own Laboratory Quality Management Plan and is therefore not specifically
addressed here.

9.6 Calibration of Laboratory Support Equipment

9.6.1 Thermometers

Thermometers are used in temperature-dependent equipment where the method or procedure
requires the use of such. These include the monitoring of refrigerators, freezers, oven, incubators
and water baths.

On a daily basis, the QAO or his designate checks and records the temperatures of working
thermometers used at this laboratory. In aiding the monitoring of temperatures, thermometer
bulbs are placed in sand for ovens and water or glycerin for water baths, freezers, refrigerators
and incubators.

Laboratory thermometers are checked routinely for accuracy against certified, NlST traceable
thermometers. These calibrations are performed annually for mercury or alcohol in glass
thermometers, semi-annually for infrared thermometers and quarterly for digital thermometers.
The temperature difference between the working thermometer and the NIST-Traceable
thermometer shall be known as the correction factor. Correction factors derived from the
calibrations, which are applied to temperature readings where applicable. The analyst records the
corrected temperature for all observations.

NIST traceable thermometers are calibrated by a certified agency and re-certified annually
Records of thermometer calibrations are retained in one logbook in the GA Supervisor's office.
Working thermometers are identified according to location and serial number. All thermometers
are tagged with the ID number, correction factor to be applied and the expiration of the calibration
check.

The QualIity ManmuaI has been prepared for the sole urse of Laboratory Management Partners, hIc.



877 51 2
Document No. OM.01 Effective Date. March 23, 2004

Revision No: 1 Page 0,13 of 14

Thermometers are not used past the calibration expiration date or if the thermometer is not

reading properly Thermometers are replaced when a change occurs in a thermometer due to

alcohol separation, breakage, damage or expired calibration.

9.6.2 Balances and Top Loaders

This laboratory routinely uses analytical balances and toploaders to weigh sample aliquots and
reagents/standards.

This equipment is calibrated daily using pre-calibrated weights. Calibration checks are performed

for each day of use, for each balance. The weights used cover the range of the intended use for
each balance/toploader The calibration consists of a minimum of four weights, which bracket the
weight to be measured. The Balance Record Form lists the acceptance criteria and performance

criteria for the various balances used in the laboratory. The actual weight for each weight used is
recorded on the Daily Balance Calibration Logsheet. The acceptance criterion for analytical
balances is +/- 0.1 % and +/- 1 % for toploaders. Calibration weight measurements must meet the

acceptance criteria listed on the record form

Each balance is serviced and calibrated by a professional at least annually. The accuracy of the

calibration weights used by Laboratory Management Partners, Inc. are verified on a yearly basis

by an accredited calibration service. Certificates of Calibration are issued and are filed with the
Office of Quality Assurance Balances are labeled with the balance number, date of service and
the expiration date for the annual service check. The balance number used for any
measurements requiring traceability is recorded with measurement data. Balances are not used
past the expiration date or when the weight check is not within acceptable criteria.

9.6.3 Automatic Pipettes

Where applicable, variable pipettes are used to spike samples, make dilutions and generate

standards Where quantitative volume transfers are made, the delivery volumes are checked
gravimretrically. Delivery volumes for the automatic pipettes are checked and recorded
gravimetrically before use. The daily verification is performed at the volume of use. The daily
check must be within the criteria stated in the pipette calibration logbook. The automatic pipette

serial number is recorded in the data logbook for the measurement made with the auto pipette.

Where variable pipettes are used, calibration procedures are utilized daily. Each area maintains

a variable pipette logbook to document multiple (3) weightings based on the specific density of

water at 200C. The specific density of water is determined to be 0.9982 g/ml. The established
acceptance criterion is that accuracy must be within 3%.

9.6A4 pH Meters

pH meters are calibrated prior to each day of use. The meter is calibrated following the procedure
for pH analysis. The records of the calibration are recorded in an instrument logbook or in the raw

data for the analysis being performed. Three buffer solutions that bracket the measurement range
for the analysis are used for calibration. An independent buffer is used weekly to venify meter

stability. Buffer solutions used for calibration are traceable. Standard buffer solutions are not

retained or re-used The lot number of the buffer solutions is recorded in the data record to
ensure traceability of the measurement.

9.6.5 Conductivity Meters

Conductivity meters are calibrated daily using two NIST traceable solutions. The calibration
standards are used to verify instrument performance. The acceptance criteria are defined in the
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test SOP If unacceptable performance is found, the cell is cleaned and rechecked. The cell is not
used until satisfactory performance is achieved.

9.6.6 Autoclave

The date, contents, sterilization time and temperature, total cycle time and analyst's initials are
recorded each time the autoclave is used. Maintenance is conducted annually and recorded.
Routine maintenance includes cleaning the autoclave seal to ensure freedom of caramelized
media and cleaning drain screens to remove any debris buildup. For the efficient operation of the
unit, overcrowding is avoided. A maximum temperature-registering thermometer is used during
each cycle to ensure proper temperature is reached and not exceeded. Autoclave timing
mechanisms are checked quarterly with a stopwatch to verify timing controls.

9.6.7 Spectrophotometer

LMP, Inc. utilizes a spectrophotometer for various inorganic methods. In order to verify that the
spectrophotometer readings are accurate, a calibration procedure is used. This calibration
involves the use of a wavelength calibration check. This check requires the generation of a
standard, Cobalt Chloride, upon which multiple reading are taken at 505, 510, 515 and 520 nim.
The instrument is in proper calibration when maximum absorbance (minimum transmittance)
occurs between 505 and 515 nm. The specific absorbance values are unimportant.

9.6.8 Turbidimeter

Turbidity meter is used for various inorganic methods. In order to verify that the
spectrophotometer readings are accurate, a calibration procedure is used. Multiple primary
standards are used for verifying that the turbidimeter is reading correctly. These primary
standards are various concentrations of Formazin. The acceptance criteria are +/-. 5 percent of
the concentration of the primary standard~s)

9.6.9 Volumetric Glassware

LMP, Inc. utilizes volumetric glassware appropriate for the applicable method. All glassware is
routinely inspected for damage All glassware found to be structurally compromised is removed
from service and replaced. All calibration certificates are maintained and filed in the respective
department utilizing the device(s). In instances where a certificate is not available, the QAO shall
conduct a Volumetric Glassware/Device Calibration Check. LMVP employs ASTM E 54-01 and
ASTM E 969-95 procedures for the verification of volumetric devices.
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10' Test Methods and Standard Operating Procedures

10.1 Test Methods

The laboratory uses appropriate methods and procedures for all tests and related administrative

activities. The method and procedures are consistent with the accuracy required, and with any

standard specification relevant to the calibrations or tests concerned. When the use of mandated
methods for a sample matrix is required, only those methods are used. Where methods are

employed that are not required (e.g. a Performance Based Measurement System), the methods

are fully documented and validated and are available to the client and applicable recipients. Refer

to Appendix for Certified Analytical Methods.

10.2 Methods Documentation

Methodology documentation is a vital component in the QS. This document allows for an

analytical pattern to exist that allows reproducibility in analytical procedures. Test method SOPs

describe the sample analysis procedures, quality control frequencies and acceptance criteria.

EPA accepted methods, nationally recognized methods or client-specified methods are the basis

for performance criteria, instrument conditions and the steps of the procedure. The method

performance requirements of the published methods are followed unless otherwise specified by
the client

The reference methods define the operating conditions. In many of the reference methods a
range or general guidance on the operating conditions are defined Documented modifications to

the operating conditions clarify the reference methods or improve the quality of the results. In all

cases where the method modifications are adopted, the performance criteria from the reference

method must be met. Where such modifications occur, the laboratory shall obtain approval from

their accrediting authority in writing Modifications to the operating conditions are stated in the

SOP. Changes in the operating conditions are documented in the appropriate document revision
form. A revision to a SOP takes place, when a change in the operating condition improves
performance and/or as required by regulation.

10.3 Standard Operating Procedures (SOPs)

Laboratory Management Partners, Inc. maintains SOPs that accurately reflect all phases of

current laboratory activities such as assessing data integrity, corrective actions, handling

customer complaints, sample receipt and storage, purchasing of all materials, and all test

methods. These documents include reference to equipment manuals provided by the

manufacturer, internally referenced documents, and published promulgated methods.

Controlled copies of all SOPs are accessible to all personnel in either electronic or hard copy.

The SOPs are organized in a standard format with the signatures of the approving authorities.

Each SOP clearly indicates the effective date of the document and the revision number.

10.3.1 Laboratory Analytical Methods SOP(s)

Each laboratory area maintains a Laboratory Methods Manual containing SOPs utilized in this

area. Manuals consist of copies of method and administration SOPs prepared by the laboratory

Each test method includes or references where applicable:

1) identification of the test method;
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2) applicable matrix or matrices;

3) method detection limit;

4) scope and application;

5) summary of method;

6) definitions;

7) interferences;

8) safety;

9) equipment, maintenance, and supplies

10) reagents and standards

11) sample collection, preservation, shipment and storage;

12) quality control;

13) calibration and standardization;

14) procedure;

15) calculations;

16) method performance:

17) pollution prevention;

18) data assessment and acceptance criteria for quality control

measurements:

19) corrective actions for out-of-control data;

20) contingencies for handling out-of-control or unacceptable data;

21) waste management;

22) references; and

23) any tables, diagrams, flowcharts and validation data.
In cases where modifications to the published method have been made by the laboratory or
where the referenced method is ambiguous or provides insufficient detail, these changes or
clarifications are clearly described in the SOP.

10.3.2 Laboratory Administrative SOP(s)

Administrative SOPs are generated in support of analytical and non-analytical operating
procedures. These SOPs maintain the framework and directives of alt administrative duties
required by the accrediting authorities. Both management and support staff undergo the
appropriate training and such verification of compliance is documented on a Document
Acknowledgement Form.

Administrative SOPs must include at least the following headings. Additional headings are added
based on procedural requirements.

1) scope and application

2) definitions

3) procedure

4) corrective action
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5) references

10.4 Computers and Electronic Data Related Requirements

Computers or automated equipment are used for the capture, processing, manipulation,
recording, reporting, storage or retrieval of test data. The laboratory ensures that computer
software is documented and adequate. The goals of the software development methodology,
existing system validations and the change control system are to ensure that:

the software systems perform the required functions accurately,

the users understand how to use the system, and

the automated system can demonstrate data traceability and validity even after
changes have been implemented (i.e. original data is captured).

The computer systems used at Laboratory Management Partners, Inc. are purchased from
reputable dealers. A coordinated effort is made with the supplier to assure the computer

operations meet the laboratory requirements for data integrity. Laboratory Management Partners,
Inc. has a formal validation program of its computer systems. The validation program is a
comprehensive program to ensure data transmitted, reported or manipulated by electronic means

is correct and free of errors. The validation and verification approach is separated into three
areas.

1. New software is developed and validated using test data Records of
validation include the test data report, date and initials. Where formulas are
part of the program, documentation includes manual verification of the final
calculated values. New software includes the development of macros for
spreadsheets and other tools using commercial software packages.

2. Request for changes to software are documented on the Corrective Action
Report. Changes are identified through flaws in existing documentation or the
need to improve system processes. Final implementation of the change is
documented on the Nonconformance Action Form. The tracking and
timelines of making the change is readily available This process also
provides the complete documentation of all software and electronic data
reporting problems.

3. Verification of system integrity is through routine maintenance, protection
from unauthorized access and electronic verification programs. Routine
maintenance including system backups are performed on a scheduled basis.
The backup process, password and access protections are defined in the

computer specific standard operating procedures. Electronic verification is
used to assure the commercially purchased software is performing at its
original specifications. This includes virus checking of all network operations
on an ongoing basis Documentation of all verification and maintenance
operations is retained in the equipment logbook for the computer network.

Where computers, automated equipment, or microprocessors, are used for the capture,
processing, manipulation, recording, storage or retrieval of test data, LIMP, Inc. ensures that:

a) Computer software is tested and documented to be adequate for use (e.g., internal audits,
personnel training, focus point of QA and QC)

b) Procedures are established and implemented for protecting the integrity of data: such
procedures include, but are not limited to, integrity of data entry or capture (e.g.
instrument interface), data storage and archival (e.g. tape backup and off-sight storage),

data transmission, data processing and virus detection
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c) Computer and automated equipment are maintained to ensure proper functioning and
provided with the environmental and operating conditions necessary to maintain the
integrity of calibration and test data

d) Appropriate procedures are implemented for the maintenance of security of data including,
but not limited to, the prevention of unauthorized access to, and the unauthorized
amendment of, computer records

Data generated either electronically or physically is stored and archived using several methods of
traceability. All raw data, documentation, and records generated are archived in a manner that is
orderly and facilitates retrieval. Conditions of storage minimize potential deterioration of
documents or magnetic media in accordance with the requirements for the retention period
Maintenance of this media includes electronic computer backup of all in-house servers, scanning
of final reports and raw data onto discs and storage of physical raw data. LMP, daily removes its
electronic backup tapes from the laboratory. Likewise, final reports and raw data are scanned and
the disc backup is stored at the bank. Raw data is archived and stored at an off-site location. LMP
executes all possible methods to ensure the security of data, These procedures allow for
reconstruction of data in case of a catastrophe at the laboratory.
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111 Sample Handling protocols

LMP, Inc. supports a sample management program designed to provide proper sample custody.
A system of checks and balances are implemented to ensure that samples are received, handled,

and maintained.

The sample management personnel check for proper sample labeling, preservation and handling

at the time of arrival at the laboratory- Table 1 in Appendices specifies laboratory requirements for

the proper sample preservation, containers, and holding times. Additional client specific criteria

are documented on the Cooler Receipt Form and/or Project Information Form. Sample

management staff records all observations and immediately notifies the Environmental Services
Manager of any discrepancies or questions arising during sample receipt- Records of the sample

condition are documented on the Cooler Receipt Form and/or Chain of Custody. In the event of

noncompliance, the Environmental Services Manager generates a Noncompliance Report and

contacts the client for instructions and documents the directive requested by the client.

Clients or courier service deliver samples to the laboratory during normal business hours. Sample
receiving occurs in the sample management area.

11.1 Sample Receipt and Acceptance Policy

A sample is physical evidence collected from a facility or site Sample Login procedures detail

sample control and the maintaining of sample integrity from receipt at the laboratory until
disposal.

Samples arrive by common courier, e.g. UPS, Federal Express, Greyhound, Air Borne, or special

courier or are delivered directly by the client All samples are routed through the Login area of the
laboratory.

Samples arriving at the laboratory must be properly identified, logged in and assigned appropriate
analyses Sample Chain of Custody procedure must be maintained during the receiving process.
The CCC document is designed to provide documentation that samples were received by and

maintained. The COC is designed to pass pertinent information to the laboratory to ensure that

samples are analyzed for the appropriate methods. The CCC minimally contains client's name,
contact information, client sample ID, date/time sampled, matrix, analytical testing requested,
signature and date/time of relinquishment to the laboratory and signature and date/time of receipt
by the laboratory.

The Login Coordinator (L-C) will inspect the samples and record discrepancies encountered on
the COC or Cooler Receipt Form or Noncompliance Report. The following items are inspected:

1) Condition of shipping container/cooler

2) Temperature of shipment

3) Condition and number of sample containers

4) Condition (including presence or absence) of custody seals on shipping containers

5) Sample container information

6) Test analysis requested

7) Sample chemical preservation

8) Chain of Custody correlation with sample received
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11.1.1 Preservation and Container Verification

If temperature preservation is a required for the analyses requested, the cooler temperature must
be monitored using a calibrated electronic or infrared thermometer. The temperature is taken by
using the following procedures:

Temperature Blank

A container filled with DI water is provided specifically for the monitoring of temperature..

Note: LMP, Inc. recommends the use of a temperature blank. Sample kits provided by
LMP, Inc. will contain a temperature blank.

Direct Monitoring

Direct insertion of the temperature probe in an area adjacent to the samples. (This
method) generally applies to samples arriving preserved with Blue Ice type ice packs.
LMP, Inc. does not recommend the use of Blue Ice

Samples arriving on crushed ice (not melted) are assumed to be at 400 and is checked if
a temperature blank is provided. Under no circumstances will the temperature probe be
inserted into a sample.

Exception, The State of Arkansas requires that the temperature of all Bioassay samples
be taken directly from the sample being analyzed.

Chemical Preservation

Sample labels are reviewed for proper preservation indication. Sample pH is verified at
this time as an indication of proper chemical preservation unless prohibited by reference
method

Containers

Proper container types are verified. Refer to Appendix Table 1 for approved containers
and preservations

When samples are received outside the temperature preservation requirements of 400C
2CC, or have been improperly preserved upon collection, or samples in improper
improper containers, corrective action is initiated.

Holding Time Verification

a) The COC is reviewed to compare method holding times to sample dates. If samples
are approaching holding times, the LC will issue RUSH requests via the current e-
mail system to each laboratory to ensure that the samples are extracted/analyzed
within method holding times.

b) If upon arrival to the laboratory a sample is found to be reaching its specified holding
time and extraction/analysis may not be performed in time to meet this requirement,
the client is contacted and a directive shall be taken. All correspondences and
instructions are noted in a case narrative or corrective action.

c) Samples arriving outside of method specified holding times indicate a Noncompliance
Report. Any directions by the client are documented.

d) Holding times are evaluated based on the following:

1) Holding times begin on the day of sample collection.
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2) Holding times are measured in days, unless specified differently (e.g. hours) within
the analytical method.

3) Samples that require a preparation step are said to be within holding time when
the preparation is initiated within holding time.

4) Sample analyses are said to be within holding time when the analysis (introduction
into the instrument), including dilutions, is initiated within holding time.

COG Verification

The Login Coordinator (LC) signs COC forms, as well as indicate date and time of

sample receipt- Sample labels are compared to those listed on the COG. Any
discrepancy will require the initiation of corrective action.

The analyses requested on the COC shall be verified by to the following:

a) Client specific job requirements

b) State specific analytical requirements

c) Method specific analytical requirements

If any discrepancy is identified, or if the LG has any doubt as to the analyses requested,
clarification is requested from the client and documented on a corrective action or the

client shall forward a revised chain of custody.

Noncompliance/Corrective Action/Client Contact

Login corrective action is designed to identify problems or potential problems that may
result in noncompliant analytical data The overall objective is to ensure that the client is

provided with information that will allow evaluation as to the affect on the quality of the

associated analytical data. Projects require a Cooler Receipt Form (GRF), which details
observances when the cooler arrives at the laboratory. If generated, the GRE
accompanies the final report.

LMP, Inc. utilizes Laboratory Project Managers (LPM) and Client Service

Representatives (CSR). The LC shall inform the LPM or the CSR of any noncompliance
and shall direct them to contact the client. However, the LC has the authority to contact
the client directly should time be of the essence. When a potentially non-compliant
situation arises or questions arise as to the requests made on the COG, the login process
does not proceed without notifying the client.

a) When contact is made with the client, the LG, LPM or GSR records their
conversation in the customer log. At this time, the situation is discussed and
options presented to the client.

b) Changes or modifications resulting from this conversation to the original COG
request must be done so in writing (fax or e-mail). Likewise, changes made to the
original COG are initialed by the LC. These changes are also recorded in the
LIMS.

c) At the discretion of the LC, LPM or CSR, receipt of the client's written request may
be required prior to the commencement of work.

d) If the client is being notified of a non-compliance situation, they will be given the

option to re-sample and re-submit the work. The client may also choose to
proceed with the analysis with the understanding that a Non-Compliance Report
will accompany the final report.
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It is possible for samples or sample containers to be lost, damaged, or determined to be
unsuitable, for whatever reason, after initial receipt at Laboratory Management Partners, Inc.
Should this happen, the event is recorded on a Sample Casualty Report Form by the observer.
The problem is brought to the attention of the Environmental Services Manager who reports it to
the client. Plans for disposition of the affected samples are agreed upon with the client and
recorded in the Sample Casualty Report

11.1 2 Sample Login

Once verification procedures have been completed and any necessary corrective action
implemented, the samples are logged into the current Laboratory Information Management
System (LIMS). Samples received by LMP, Inc. are assigned an unique identifier.

11.2 Sample Tracking and Storage
The entire building at LMP, Inc. is maintained as a secure area. Once login is complete, samples
are distributed to the proper storage area. All refrigerated storage area temperatures are
monitored daily by the QAO or a designate.

Samples are stored in the central walk-in refrigerator until preparation or analysis. Samples are
separated by department (e.g., inorganic, organic) and date arrived.

Samples for same day testing (e.g. chlorine, fecal coliform, BOD) are analyzed on the same day
that they arrive. These samples are transferred directly to the inorganic laboratory for immediate
processing

Samples designated for VOC analyses are transferred directly to the VOC laboratory refrigerator
regardless of any other analyses being performed. Samples leave the volatile laboratory only
after the VOC analyses are complete.

All samples for metals analyses are transferred to the metal's digestion area. Samples for metals
analyses do not require refrigerated storage (Chromium VI requires refrigeration and is treated as
an inorganic same day test.)

Samples for Microbiology and Bioassay testing are stored in a refrigerator within the Microbiology
laboratory.

Samples classified as RUSH analyses are transferred directly to the appropriate laboratory for
immediate processing.

Extracts from organic extractions are stored in a dedicated refrigerator. Samnples are removed
from the storage areas as needed by each department. Extracts are transferred for analysis
directly to organic instrument laboratory as needed.

LMP, Inc. maintains records documenting all phases of sample handling from sample receipt to
final analysis. NELAC specifies two levels of sample handling: sample tracking and legal chain of
custody protocols, which are used for evidentiary or legal purposes.

LMP, Inc 's, document control system allows historical reconstruction of all laboratory activities
that produced the analytical data. The history of the sample can be readily tracked through the
documentation.

Laboratory Management Partners, Inc. supplies laboratory pure water for field QC blanks. Water
used for volatile organics must be free of volatile compounds below the method detection limit.
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The quality of the laboratory water is monitored for resistivity once per day. Additional water
quality criteria are monitored based on client specific requests.

Sample management personnel remove samples to the sample storage area after analysis and
when data is correct and complete. Sample coolers are removed to a designated storage area for

recycling. Samples are stored in the designated process storage areas until testing is complete.
Sample removal from the process storage occurs after mailing of the final report. The sample
management staff places the samples in the archive storage area for thirty days after report
release. Upon written client request samples are held for up to six months in an uncontrolled
area. Requests for controlled sample storage or extended sample storage periods must be
arranged at the time of contractual commitment. Based on EPA's specifications, samples are
properly disposed or returned to the client.

11.3 Sample Kits

Sample containers provided by Laboratory Management Partners, Inc. include labels.
preservatives and a blank Chain of Custody Form. The sampling supplies sent to the client are

documented on the Sampling Kit Form and provide for traceability back to the original certificate
associated with the container lots Chain of Custody Forms accompanies all samples received by
laboratory personnel The Chain of Custody Form indicates the sample origin and arrival at the
laboratory and identifies the analyses requested.

EPA methods require that samples be collected in specific type containers. Some methods
require additional chemical and/or temperature preservation to ensure that sample integrity is
maintained from sampling through arrival at the laboratory.

Based on project requirements, LMP, Inc. will provide sample kits designed for each specific
sampling event. At a minimum, sample kits will contain the following items:

a) Pre-preserved containers are color-coded and types of preservations are indicated.

b) Temperature Blank

c) Trip Blank (by request)

dl) Coolers

e) Chain-of-Custody (COC) documents

f) Sample Labels

g) Sampling Instructions

h) Sample Kit Request Form to summarize the provided containers and appropriate analysis.

i) Shipping/Packing Matenials

Sample kits are assembled and tracked by the shipping department. Vendor's analytical
certificates for bottles that are provided by LMP, Inc. are maintained. Reagent Reference
Numbers of chemicals used as preservatives are recorded.

11.4 Sample Aliquots

In the scheme of the sampling process, an aliquot of a submitted sample may be required in any
part of analytical phase. The laboratory uses documented and appropriate procedures and
techniques to obtain representative sub-samples. Sample aliquots removed for analysis are
homogenized and representative portions removed from the sample container. Evidence of sub
sampling is documented and recorded on the test method worksheets.
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11.5 Waste Minimization and Disposal

11.5.1 Waste Management

The Laboratory's Waste Management Plan has established a "cradle to grave" system for the
disposal of waste, whether hazardous or non-hazardous, generated from the daily process
activities at this facility.

LMP, Inc. actively practices the following waste management and pollution control procedures:

a) Reducing the quantity of waste generated

b) Reducing the amount of sample material used for analysis/preparation

c) Offer to an approved TSDF for incinerating, fuel blending, or land filling
d) Separating hazardous waste from non-hazardous waste in order to better provide a proper

route of disposal.

11.5.2 EPA Identification Number

As LMP is a small quantity generator, S0G. and has obtained an EPA Identification number as
mandated by 4OCFR 263.1 1. Without this EPA ID number, this facility would be barred from
storing, transporting, or offering for transportation, treating and disposing of any hazardous waste.
Likewise, as a generator, we are barred from offering any hazardous waste to any transporter or
TSID facility that does not have an EPA ID number Presently, the QAO is responsible for
ensuring that the waste management plan is followed and the applicable RCRA regulations are
fulfilled. The laboratory is responsible for assuring that all LMP employees are trained in the
laboratory requirements for waste management and that all procedures are performed in
accordance with the rules for safely handling lab materials.

11.5.3 Lab Packing

LMP's overall procedure for waste management is the lab packing of waste sample retains.
Because of the various wastes that are generated, LMP has established waste profiles. These
profiles have been verified by the TSDF and are active which is discussed in the Waste
Management Program.

11.5.4 Documentation Required for Disposal

For the proper disposal of waste, EPA requires several documents These documents and their
relevance are summarized in the following sections:

Uniform Waste Manifest Form

US EPA Form 8700-22A is required of generators, transporters of hazardous waste and
owners/operators of hazardous waste treatment, storage and disposal facilities for both
interstate and intrastate transportation.

Land Ban Forms

The Land Disposal Restriction/Land Ban Forms N/B is notification of restrictions of land disposal
for certain hazardous waste. Both the Generator and TSDF are affected by such restrictions.

Placarding and Labeling

To transport hazardous waste off-site, this facility must ensure proper packaging,
labeling, marking and placarding of the packaged waste (40 CFR 262.30-.33) Labeling,
marking and placarding of the packaged waste is done to inform the shipping crew,
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firefighter and emergency responders about the characteristics and dangers associated
with the waste being transported. This information is vital in case of an emergency
situation. No waste leaves LMP without the proper labeling. For this purpose, the
following labels and placards are required:

a) Hazardous Waste Identification Label

b) Domestic Label /Placard

c) PCB Caution Waste Notification Label (PCB waste only)

Records, Reporting and Recordikeeping

LMP maintains records for all its waste management activities in order to demonstrate
cradle to grave disposal. The documents used at this facility indicate the process of
traceability. The following procedure and associated logbooks are used in the lab-packing
activities utilized at this facility,

a) Lab Packing Logbooks- Per Profile

b) Manifested Drum Inventory Log

c) Manifest Logs to record individual shipments:

1) Manifest Summary Sheets

2) Uniform Manifest Forms

3) Land Ban Forms Aand B

4) Certificate of Disposals

These records allow the step-by-step process that traces individual samples/solvent waste to a
specific drum These drums in turn are manifested and disposed by an approved TSDF.
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12 Analytical Data Review and Validation

12.1 Level I - Analyst Review
Each analyst reviews the quality of his/her work based on a set of guidelines established in each
method SOP or in this guidance. This review, at a minimum, covers the following:

a) Sample preparation information is correct and complete.

b) Analysis information is correct and complete.

c) The appropriate SOPs have been followed.

d) Analytical results are correct and complete.

e) Raw data, including all manual integrations, have been correctly interpreted and flagged.

f) QC samples are within established control limits.
g) Any special sample preparation and analytical requirements have been met.

h) Data transfers were verified.

i) Documentation is complete (e.g., all anomalies in the preparation and analysis have been
j) Review shall be documented by using a checklist or worksheet and by the signature of the

reviewer and date.

12.2 Level 2 - Supervisor/Peer Review
Level 2 reviews are performed by a supervisor, another analyst, or data review specialist who has
documentation that supports demonstration of performance for all areas for which he/she
provides review.

The function of this review is to provide an independent, complete peer review of the analytical
batch data package. This review shall also be conducted according to a set of guidelines
established in each method SOP or in this guidance. This review is structured to ensure the
following:

a) All appropriate laboratory SOPs have been referenced (checklist or worksheet)
b) Calibration data are scientifically sound, appropriate to the method, and completely

documented

c) QC samples are within established guidelines

d) Qualitative identification of sample components is correct
e) Quantitative results, including calculations and any associated flags, are correct

Q Raw data, including manual integrations, have been correctly interpreted and flagged
g) Documentation is complete and correct (e.g.. anomalies in the preparation and analysis

have been documented, nonconformance forms are complete, holding times are
documented, etc.)

h) Analytical data is ready for transfer to the LIMS
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12.3 Level 3 - Project Manager Review

Level 3 reviews are performed by the laboratory project manager or designate. This review
provides a total overview of the data package, including sample receipt, to ensure its consistency
and compliance with project-specific requirements. Level 3 reviews are documented with the
signature of the reviewer and date.

12.4 QIA Review

OA review is performed by the GA Officer or designate. This review is not padt of the normal
production data review process. The GA Officer typically reviews at least IC0 percent of the data
produced by the laboratory using the procedures as outlined in the Level 3 data reviews.
Additional technical details may be reviewed in this GA review, similar to Levels 1 and 2, along
with a total package review, iLe , correlation of results from differing but related chemical
parameters. Typically, the GA Officer selects the data packages reviewed at random.
Nonconformance and/or corrective action reports would be required for any errors noted.
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13 Laboratory Report Format and Contents

The Process Planning and Control Procedure details the recording and reporting of data as
required by the client and in accordance with relevant environmental regulations. The results of
each test or series of tests carried out by the laboratory shall be reported accurately, clearly,
unambiguously and objectively. The results are reported in a test report and include all the
information necessary for the interpretation of the test results and all information required by the
method used. Clients specify the report delivery and deliverables required for the work submitted.
Report delivery includes standard turnaround and rush turnaround, Clients specify the delivery
address or multiple addresses and method of delivery such as U.S. Mail, facsimile or electronic at
the start of the project. Laboratory Management Partners, Inc. provides data deliverables in
hardcopy or electronic format. At the start of any project, the electronic deliverable formats
required must be received before sample arrival.

The final report data package contains the required and relevant information to demonstrate that
the project DQOs have been fulfilled.

Refer to Appendix Table 2 for a list of LMVP's data packages.

All reported data packages are retained by the laboratory for a minimum of five (5) years, or as
dictated by project requirements (if longer than five years).

Reporting packages are available for routine regulatory reporting requirements. Regulatory
reporting packages include only the information requested by the regulatory agency. In additional
to regulatory report packages, LMP, Inc. prepares a standard report format. The standard report
format includes:

1) a title, "Report of Analysis";

2) name and address of laboratory, and location where the test was carried out if different from
the address of the laboratory and phone number with name of contact person for questions;

3) unique report number (a serial number) and of each page, and the total number of pages;

4) name and address of client and project name, if applicable;

5) description and unambiguous identification of the tested sample including the client
identification code;

6) identification of test results derived from any sample that did not meet sample acceptance
requirements such as improper container, holding time, or temperature are flagged;

7) 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;

8) identification of the test method used, or unambiguous description of any non-standard
method used;

9) if the laboratory collected the sample, reference to sampling procedure;

10) any deviations from (such as failed quality control), additions to or exclusions from the test
method (such as environmental conditions), and any non-standard conditions that have an
affected the quality of results, and including the use and definitions of data qualifiers are
flagged,
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11) measurements, examinations and derived results, supported by tables, graphs, sketches and
photographs as appropriate, and any failures identified; identify whether data are calculated
on a dry weight or wet weight basis; identify the reporting units;

12) Data qualifiers are added by the laboratory during the data generation/ review process.
These qualifiers are applied when data quality objectives are not met. All flags used are
defined completely within the final data report packages.

13) a statement of the estimated uncertainty of the test result, is not required for chemical
analysis at the present time; The laboratory currently monitors performance based on the
LCS recovery limits,

14) a signature and title, or an equivalent electronic identification of the person(s) accepting
responsibility for the content of the certificate or report, and date of issue;

16) a statement to the effect that the results relate only to the items tested or to the sample as
received by the laboratory;

16) a statement that the certificate or report shall not be reproduced except in full, without the
written approval of the laboratory,

17) clear identification of all test data provided by outside sources, such as subcontracted
laboratories, clients, etc;

18) clear identification of any numerical results with values outside of quantitation limits;

19) The laboratory shall provide certification that the tests results meet NELAC standards or
appropriate regulation. Modifications to regulatory requirements are documented.

After issuance of the report, the report shall remain unchanged. Amendments to an analytical
report after issue shall be made in the form of amended document.

Results transmitted by facsimile or other electronic means include a statement of confidentiality.

The laboratory notifies the client in writing of any circumstance that casts doubt on the validity of
the results. The amended or modified report lists the change, reason for the change, affected
page numbers, date of the amendment and authorized signature.
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14 Outside Support Services and Supplies

When Laboratory Management Partners, Inc. purchases outside services and supplies in support
of tests, the laboratory uses only those outside services and supplies that are of adequate quality
to maintain confidence in the tests.

The laboratory reviews suppliers and services for quaiity of the materials and supplies. Where no
independent assurance of the quality of outside support services or supplies are available, the
laboratory ensures that purchased equipment, materials, and services comply with specifications
by evaluating method performance before routine use.

The laboratory checks shipments upon receipt as complying with purchase specifications. The
use of purchased equipment and consumnables is only after the evaluation and compliance to the
specifications is complete. The laboratory supervisors purchase supplies and materials based on
the quality specified in the laboratory technical SOPs. The laboratory purchasing procedure
defines the process for documenting purchases and receiving materials and supplies.

Purchases from suppliers must be approved by the General Manager. The laboratory maintains
records of all suppliers and subcontractors from whom it obtains support services or supplies
required for tests

14.1 Subcontracting
Analytical tests not routinely performed by LMP, Inc. are subcontracted. In Such cases, the
sample(s) are sent to a laboratory that meets client and regulatory requirements. LMP, Inc 's
policy is to advise the client of intention to subcontract any portion of the testing to another party.
The laboratory approves testing and sampling subcontractors by review of current state, national
or other external parties' certifications or approvals The laboratory maintains subcontractor
current certification or approval documents. These records are kept to indicate current approval
for the subcontracted work. Subcontracting laboratories must maintain validations, certifications
or approvals commiserate with the type or work being sub-contracted (e.g., NELAC, USAGE). For
the parameters accredited by NELAC, the laboratory must use a NELAC accredited laboratory,
Unless the parameters are clearly denoted as not meeting NELAC requirements and the client
specifies the subcontractor in writing.

The process for sample handling when subcontracting samples must include the use of a Chain
of Custody Form. The client must be notified of subcontracted work and approval is in writing
before releasing samples to the subcontractor.

The Environmental Services Coordinator and Technical Director review the subcontractor
documents for completeness and meeting the specifications defined for the project. Documented
report reviews and any requested corrections are written on the Corrective Action Report Form.

The laboratory performing the subcontracted analysis is clearly indicated in the final report.
Additionally, the laboratory shall be clearly identified as either NELAC or non-NELAC accredited.
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15 Client Relations

15.1 Client Services
Majority of the client services occur from personnel in the administration and laboratory services
areas. Client Service department acts as the liaison between the laboratory and client. The client
service goal is to ensure that the client's expectations are met on a consistent basis. The client
service department acts as the client's representative within the laboratory to ensure that
adequate priority is assigned to each project. Client service/marketing involves inquiries into

services offered, technical consulting, placing orders, receiving orders, providing updates on the
status of orders and completing orders. Client service representatives (CSRs) offer the client a
single source within the laboratory for the following types of activities or requests:

a) Current status on in-house samples/projects

b) Support for questions and inquiries relating to analytical results

c) Support for questions related to Quality Control issues

d) Verification of analytical regulatory requirements (e.g UST, wastewater)

e) Request for sample kits

f) Customer complaints resolution

g) Sample tracking and custody procedures

h) Sample containers - containers, preservation and holding time

i) Field QC sample requirements

j) General sampling procedures

k) Focal point for issuing directives regarding the project

Personnel interacting with clients must document and review client specific project requirements.
Personnel must document client interactions following the appropriate laboratory procedures in
the LIMS automated system. Each person must communicate deviations, modifications and client
requests to the Technical Director. The CSR operates under the premise that client's needs come
first. CSR's work closely with Project Managers and report directly to the CEO.

The reference method applied for sample analysis is usually based on the regulatory program.
The Technical Director and/or Environmental Services Manager may assist the client with method
selection when the client specifies the regulatory program. The Technical Director recommends
methods for regulatory programs. In all cases, recommendation of methods is based on client-
defined method performance criteria as long as the client specifications are more stringent than
the reference method criteria. The Environmental Services Manager handles the process for
inquiry receipt and actions taken of inquiries, processing sales orders and process for requesting
sample containers.

15.2 Project Management
The laboratory management reviews requests for new work during staff meetings. The Technical
Director addresses all capacity and capability issues. Where conflicts in workload arise, client
notification is immediate. The Project Information Form contains the documentation of all project
information. Cooperation between laboratory and client services staff allows direct communication
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and scheduling with the client. Management arranges scheduling and coordination between
departmental areas.

The Project Manager documents all clients' complaints or concerns regarding data quality or
laboratory operations. The Corrective Action Report records complaints and laboratory correction
action with the client. The process uses the same form and process as the corrective action
process. Customer service representatives log all customer complaints in LIMS Customer Log
screen. The customer log program in LIMS records customer requests, concerns, and
complaints. In the event that a complaint or concern is filed, a systemic approach is conducted in
order to identify, investigate and ultimately rectify when applicable. Because the nature of this
facility is in producing analytical data, the majority of complaints or concerns are directly or
indirectly related to client analytical results. This may include any associated quality control or
quality assurance issues. In the scope of this the following procedure is undertaken in order to
address any complaint:

Identification of complaint;

Nature of complaint;

Investigate procedures for retrieval of data;

Investigate procedures for data reviewed materials;

Investigate procedures for review process; and

Investigate report attached to a corrective action.
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16 Safety Program

Laboratory Management Partners, Inc. is totally committed to employee safety and loss control. It
is this company's intention that:

a) All employees work under the safest conditions possible with a proactive attitude toward
safety

b) A workplace and equipment, which are free from recognized hazards, are provided

c) Information, training, and supervision are offered to enable employees to perform their jobs
safely

The Laboratory Safety Plan states basic safety rules and procedures that are to be followed by all
company employees While this plan will help the employee recognize and avoid obvious
hazards, it cannot possibly cover all situations. When in doubt, consult the supervisor or Safety
Officer for guidance LMVP, Inc. endeavors to comply with safety regulations implemented by
federal, state, and local agencies. It is company policy that every employee and all property be
protected from controllable hazards. This laboratory believes that accidents can be avoided using
good training methods, common sense, and personal initiative. Therefore, each employee is
responsible for complying with all safety regulations

16.1 Chemical Hygiene Program

The working and storage environments are maintained in a safe and appropriate manner.
The Chemical Hygiene Plan details the requirements for working and handling chemicals and
reagents. This plan assists the employees in the safe use of chemicals and reagents.
Material Safety Data Sheets are available to employees and authorized safety officers for
review.
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17 Appendix A-Acronymnsand Deflnitions

17.1 Acronyms
AE Automatic Entry
ASO American Society for Quality
ARAR Applicable or Relevant and Appropriate Requirements
Gel Confidential Business Information
CCV Continuing Calibration Verification
CERCLA Comprehensive Environmental Response, Compensation, and

Liability Act
CIFR Code of Federal Regulations
CLP Contract Laboratory Program
COG Chain of Custody
CRDL Contract Required Detection Limit
CROL Contract Required Quantitation Limit
CRMV Certified Reference Material
CSR Client Service Representives
CV Coefficient of Variation
CVAA Cold Vapor Atomic Absorption
CWA Clean Water Act
DQA Data Quality Assessment
000 Data Quality Objective
EDL Environmental Detection Limit
EPA Environmental Protection Agency
SC Gas Chromatograph
SC-MS Gas Chromatography - Mass Spectrometer (interfaced together)
GPC Gel Permeation Chromatography
GFAA Graphite Furnace Atomic Absorption (Spectroscopy)
H-PLC High Performance Liquid Chromatography
IC Ion Chromotography
ICB Initial Calibration Blank
ICR Inductively Coupled Plasma (Atomic Emission Spectroscopy)
ICP/MS Inductively Coupled Plasma/Mass Spectrometry
ICy Initial Calibration Verification
iR Installation Restoration
ISO International Standards Organization
LB Laboratory Blank
LC Liquid Chromatograph
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
LD Analytical Detection Limit
LIMS Laboratory Information Management System
MDL Method Detection Limit
MQIL Method Quantitation Limit
MRL Method Reporting Limit
Ms Matrix Spike
MSD Matrix Spike Duplicate
NELAC National Environmental Laboratory Accreditation Conference
NIST National Institute of Standards and Technology
OSH-A Occupational Safety and Health Administration
PDS Post Digestion Spike
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PQL Practical Quantitation Limit
PT Proficiency Testing
PBMS Performance Based Measurement System
QA Quality Assurance
QMS Quality Management System
QC Quality Control
R Recovery
RCRA Resource Conservation and Recovery Act
RL Reporting Limit
RSD Relative Standard Deviation
S Standard Deviation
SAP Sampling and Analysis Plan
SARA Superfund Amendments and Reauthorization Act
SDWA Safe Drinking Water Act
SOP Standard Operating Procedure
sow Statement of Work
SQL Sample Quantitation Limit
TCLP Toxicity Characteristic Leaching Procedure
TIC Tentatively Identified Compounds
TSDF Treatment Storage and Disposal Facility
USCOE U. S- Army Corps of Engineers
USDA U. S. Department of Agriculture
UIST Underground Storage Tanks
WIP Water Pollution
Ws Water Supply
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17.2 Definitions of Terms
The definitions presented here have been compiled using the following reference materials:
definitions developed by the National Environmental Laboratory Accreditation Conference
(NELAC- May 25, 2001). The source of each definition is noted. When more than one source is
indicated the original source document is the first reference presented.

Terms may have more than one definition due to the multiple documents used for project
planning. Each project should define the term as used for the site specific project.

Acceptance Criteria: specified limits placed on characteristics of an item, process, or service
defined in requirement documents. (ASQC) (NELAG)

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. In the context of the National Environmental Laboratory Accreditation Program
(NELAP), this process is a voluntary one. (NELAC)

Accrediting Authority: the Territorial, State, or federal agency having responsibility and
accountability for environmental laboratory accreditation and which grants accreditation
(NELAC)[1 .5.2.31

Accrediting Authority Review Board (AARB): five voting members from Federal and State
Accrediting Authorities and one non-voting member from USEPA, appointed by the NELAP
Director, in consultation with the NELAC Board of Directors, for the purposes stated in 1.6.3,e.
(NELAC) [1.6.3.1

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 which are due to sampling and analytical operations, a data quality indicator,
(QAMS)

Assessor Body: the organization that actually executes the accreditation process, i e., receives
and reviews accreditation applications, reviews QA documents, reviews proficiency testing
results, performs on-site assessments, etc., whether EPA, the State, or contracted private
party.(NELAC)

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. (NELAC)

Applicant Laboratory or Applicant: the laboratory or organization applying for NELAP
accreditation. (NELAC)

Assessment: the evaluation process used to measure or establish the performance,
effectiveness, and conformance of an organization and/or its systems to defined criteria (to the
standards and requirements of NELAC). (NELAC)

Assessment Criteria: the measures established by NELAC and applied in establishing the
extent to which an applicant is in conformance with NELAC requirements. (NELAC)

Assessment Team: the group of people authorized to perform the on-site inspection and
proficiency testing data evaluation required to establish whether an applicant meets the criteria
for NELAP accreditation. (NELAG)
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Assessor: one who performs on-site assessments of accrediting authorities and laboratories'
capability and capacity for meeting NELAC requirements by examining the records and other
physical evidence for each one of the tests for which accreditation has been requested. (NELAC)

Audit: a systematic evaluation to determine the conformance to quantitative and qualitative
specifications of some operational function or activity. (EPA-QAD)

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 20
environmental samples of the same NELAC-defined 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
to be 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. (NELAC Quality Systems Committee)

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:

Equipment Blank: a sample of analyte-firee media which has been used to ninse
common sampling equipment to check effectiveness of decontamination procedures.
(NELAC)

Field Blank: blank prepared in the field by filling a clean container with pure de-ionized
water and appropriate preservative. if any, for the specific sampling activity being
undertaken. (EPA-OSWER)

Instrument Blank: a clean sample (e.g , distilled water) processed through the
instrumental steps of the measurement process; used to determine instrument
contamination. (EPA-QAD)

Laboratory 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. (NELAC)

Reagent Blank: (method reagent blank) a sample consisting of reagent(s), without the
target analyte or sample matrix, introduced into the analytical procedure at the
appropriate point and carried through all subsequent steps to determine the contribution
of the reagents and of the involved analytical steps. (QAMS)

Blind Sample: a sub-sample for analysis with a composition known to the submitter. The
analyst/laboratory may know the identity of the sample but not its composition. It is used to test
the analyst's or laboratory's proficiency in the execution of the measurement process. (NELAC)

Calibration: to determine, by measurement or comparison with a standard, the correct value of
each scale reading on a meter, instrument, or other device. The levels of the applied calibration
standard should bracket the range of planned or expected sample measurements. (NELAC)

Calibration Curve: the graphical relationship between the known values, such as concentrations,
of a series of calibration standards and their instrument response. (NELAC)

Calibration Method: a defined technical procedure for performing a calibration. (NELAC)
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Calibration Standard: a substance or reference material used to calibrate an instrument-
(QAMS)

Certified Reference Material (CRM): a reference material one or more of whose properly values
are certified by a technically valid procedure, accompanied by or traceable to a certificate or other
documentation which is issued by a certifying body. (ISO Guide 30 - 2.2)

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
analyses. (NELAC)

Clean Air Act: the enabling legislation in 42 U.S.C. 7401 et seq., Public Law 91-604, 84 Stat.
1676 Pub. L. 95-95, 91 Stat., 685 and Pub. L. 95-190, 91 Stat., 1399, as amended, empowering
EPA to promulgate air quality standards, monitor and to enforce them. (NELAC)

Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA/Superfund): the enabling legislation in 42 U.S.C. 9601-9675 et seq., as amended by
the Superfund Amendments and Reauthorization Act of 1986 (SARA), 42 U.S.C. 9601e1 seq., to
eliminate the health and environmental threats posed by hazardous waste sites. (INELAC)

Confidential Business Information (CBI): Information that an organization designates as
having the potential of providing a competitor with inapgropriate insight into its management,
operation or products. NELAC and its representatives agree to safeguarding identified CBI and
to maintain all information identified as such in full confidentiality.

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. (NELAC)
Conformance: an affirmative indication or judgement that a product or service has met the
requirements of the relevant specifications, contract, or regulation; also the state of meeting the
requirements. (ANSI/ASQC E4-1994) (NELAC)

Contributor: a participant in NELAC who is not a Voting Member. Contributors include
representatives of laboratories, manufacturers, industry, business, consumers, academia,
laboratory associations, laboratory accreditation associations, counties, municipalities, and other
political subdivisions, other federal officials not engaged in environmental activities, and other
persons who are interested in the objectives and activities of NELAC. (NELAC)[Art 1ll, Consti

Corrective Action: the action taken to eliminate the causes of an existing nonconformity, defect
or other undesirable situation in order to prevent recurrence. (ISO 8402)

Data Audit: a qualitative and quantitative evaluation of the documentation and procedures
associated with environmental measurements to verify that the resulting data are of acceptable
quality (i.e., that they meet specified acceptance criteria). (NELAC)
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Data Reduction: the process of transforming raw data by arithmetic or statistical calculations,
standard curves, concentration factors, etc., and collation into a more useable form. (EPA-QAD)

Deficiency: an unauthorized deviation from acceptable procedures or practices, or a defect in an
item. (ASOC)

Delegate: any environmental official of the States or the Federal government not sitting in the
House of Representatives, who is eligible to vote in the House of Delegates. (NELAC)

Demonstration of Capability: a procedure to establish the ability of the analyst to generate
acceptable accuracy. (NELAC)

Denial: to refuse to accredit in total or in padt a laboratory applying for initial accreditation or
resubmission of initial application. (NELAC)[4.4.1]

Detection Limit: the lowest concentration or amount of the target analyte that can be identified,
measured, and reported with confidence that the analyte concentration is not a false positive
value. See Method Detection Limit. (NELAC)

Document Control: the act of ensuring that documents (and revisions thereto) are proposed,
reviewed for accuracy, approved for release by authorized personnel, distributed properly and
controlled to ensure use of the correct version at the location where the prescribed activity is
performed. (ASQC)

Environmental Laboratory Advisory Board (ELAB): a Federal Advisory Committee, with
members appointed by EPA and composed of a balance of non-state, non-federal
representatives, from the environmental laboratory community, and chaired by an ELAB member.
(NELAC)[1 .6.2]

Environmental Monitoring Management Council (EMMC): an EPA Committee consisting of
EPA managers and scientists, organized into a Policy Council, a Steering Group, ad hoc Panels,
and work groups addressing specific objectives, established to address EPA-wide monitoring
issues. (NELAC)

Federal Insecticide, Fungicide and Rodenticide Act (FIFRA): the enabling legislation under 7
U.S.C. 135 et seq., as amended, that empowers the EPA to register insecticides, fungicides, and
rodenticides. (NELAC)

Federal Water Pollution Control Act (Clean Water Act, CWA): the enabling legislation under
33 U.S.C. 1251 et seq., Public Law 92-50086 Stat. 816, that empowers EPA to set discharge
limitations, write discharge permits, monitor, and bring enforcement action for non-compliance.
(N ELAG)

Field of Accreditation: (previously Field of Testing) NELAC's approach to accrediting
laboratories by matrix, technology/method and analyte/analyte group. Laboratories requesting
accreditation for a matrix-technology/method -analyte/analyte group combination or for an
updated/improved method are required to submit only that portion of the accreditation process not
previously addressed (see NELAC, section 1.8 ff). (NELAC)

Field of Proficiency Testing: NELAC's approach to offering proficiency testing by matrix,
technology, and analyte/analyte group.

Finding: an assessment conclusion that identifies a condition having a significant effect on an

item or activity. An assessment finding is normally a deficiency and is normally accompanied by

specific examples of the observed condition (NELAC)
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Governmental Laboratory: as used in these standards, a laboratory owned by a Federal, state,
or tribal government; includes government-owned contractor-operated laboratories. (NELAC).

Holding Times (Maximum Allowable Holding Times): the maximum times that samples may
be held prior to analysis and still be considered valid or not compromised. (40 CFR Part 136)

Inspection: an activity such as measuring, examining, testing, or gauging one or more
characteristics of an entity and comparing the results with specified requirements in order to
establish whether conformance is achieved for each characteristic. (ANSI/ASOC E4-1994)

Interim Accreditation: temporary accreditation status for a laboratory that has met all
accreditation criteria except for a pending on-site assessment which has been delayed for
reasons beyond the control of the laboratory. (NELAC)

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.
(NELAC)

Laboratory: a body that calibrates and/or tests. (ISO 25)

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. 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. (NELAC)

Laboratory Duplicate: aliquots of a sample taken from the same container under laboratory
conditions and processed and analyzed independently. (NELAC)

Legal Chain of Custody Protocols: procedures employed to record the possession of samples
from the time of sampling until analysis and are performed at the special request of the client.
These protocols 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. (NELAC)

Manager (however named): the individual designated as being responsible for the overall
operation, all personnel, and the physical plant of the environmental laboratory. A supervisor may
report to the manager. In some cases, the supervisor and the manager may be the same
individual. (NELAC)

Matrix: the substrate of a test sample.

Field of Accreditation Matrix: these matrix definitions shall be used when accrediting a
laboratory (see Field of Accreditation).

Drinking Water: any aqueous samrple that has been designated a potable or
potential potable water source

Non-Potable Water: any aqueous sample excluded from the definition of
Drinking Water matrix. Includes surface water, groundwater, effluents, water
treatment chemicals, and TCLP or other extracts.

Solid and Chemical Materials: Includes soils, sediments, sludges, products and
by-products or an industrial process that results in a matrix not previously
defined.
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Biological Tissue: any sample of a biological origin such as fish tissue, shellfish,
or plant material. Such samples shall be grouped according to origin.

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 device (NELAC)

Quality System Matrix: These matrix definitions are an expansion of the field of
Accreditation matrices and shall be used for purposes of batch and quality control

requirements (see Appendix D of Chapter 5). These matrix distinctions shall be used:

Aqueous: any aqueous sample excluded from the definition of Drinking Water

matrix of Saline/Esturarine source. Includes surface water, ground water
effluents, and TCLP or other extracts.

Drinking Water any aqueous sample that has been designated a potable or
potential potable water source

Saline/Estuarine: any aqueous sample from an ocean or estuary, or other salt-

water source such as the Great Salt Lake.

Non-aqueous Liquid: any organic liquid with <15% settleable solids.

Biological Tissue: any sample of a biological origin such as fish tissue, shellfish,
or plant material. Such samples shall be grouped according to origin.

Solids: includes soils, sediments, sludges and other matrices with >15%
settleable solids.

Chemical Waste: a product or by-product of an industrial process that results in a
matrix not previously defined

Air and Emissions: whole gas or vapor samples including those contained in
flexible or nigid wall containers and the extracted concentrated analytes of
interest from a gas or vapor that are collected with a sorbant tube, impinger
solution, filter, or other device. (NELAC)

Matrix Spike (spiked sample or fortified sample): a sample prepared by adding a known mass

of target analyte to a specified amount of matrix sample for which an independent estimate 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. (QAMS)

Matrix Spike Duplicate (spiked sample or fortified sample duplicate): a second replicate
matrix spike prepared in the laboratory and analyzed to obtain a measure of the precision of the

recovery for each analyte. (QAMS)

May: denotes permitted action, but not required action (NELAC)

Method Detection Limit: the minimum concentration of a substance (an analyte) that can be

measured and reported with 99% confidence that the analyte concentration is greater than zero

and is determined from analysis of a sample in a given matrix containing the analyte. (40 CFR
Padt 136, Appendix B)

Must: denotes a requirement that must be met. (Random House College Dictionary)
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National Accreditation Database: the publicly accessible database listing the accreditation
status of all laboratories participating in NELAP. (NELAC)

National Institute of Standards and Technology (NIST): an agency of the US Department of
Commerce's Technology Administration that is working with EPA, States, NELAC, and other
public and commercial entities to establish a system under which private sector companies andinterested States can be accredited by NIST to provide NIST-traceable proficiency testing (PT) tothose laboratories testing drinking water and wastewater. (NIST)

National Environmental Laboratory Accreditation Conference (NELAC): a voluntary
organization of State and Federal environmental officials and interest groups purposed primarily
to establish mutually acceptable standards for accrediting environmental laboratonies. A subset of
NELAP. (NELAC)

National Environmental Laboratory Accreditation Program (NELAP): the overall National
Environmental Laboratory Accreditation Program of which NELAC is a part. (NELAG)

National Voluntary Laboratory Accreditation Program (NVLAP): a program administered by
NIST that is used by providers of proficiency testing to gain accreditation for all
compounds/matrices for which NVLAP accreditation is available, and for which the provider
intends to provide NELAP PT samples. (NELAC)

Negative Control: measures taken to ensure that a test, its components, or the environment do
not cause undesired effects, or produce incorrect test results. (NELAC)

NELAC Standards: the plan of procedures for consistently evaluating and documenting the
ability of laboratories performing environmental measurements to meet nationally defined
standards established by the National Environmental Laboratory Accreditation Conference.
(NE LAC)

NELAP Recognition: the determination by the NELAP Director that an accrediting authority
meets the requirements of the NELAP and is authorized to grant NELAP accreditation to
laboratories. (NELAC)

Non-Governmental Laboratory: any laboratory not meeting the definition of the governmental
laboratory. (NELAC)

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. (NELAC)

Performance Based Measurement System (PBMS): a set of processes wherein the data
quality needs, mandates or limitations of a program or project are specified and serve as criteria
for selecting appropriate test methods to meet those needs in a cost-effective manner. (NELAC)

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. (NELAC)

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.
(NELAC)

Preservation: refrigeration and/or reagents added at the time of sample collection (or later) to
maintain the chemical and/or biological integrity of the sample. (NELAC)
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Primary Accrediting Authority: the agency or department designated at the Territory, State or

Federal level as the recognized authority with responsibility and accountability for granting
NELAC accreditation for a specified field of testing. (NELAC)I1 .5.2.3]

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. (NELAG)[2.1J

Proficiency Testing Oversight Body/Proficiency Testing Provider Accreditor (PTOB/PTPA):
an organization with technical expertise, administrative capacity and financial resources sufficient

to implement and operate a national program of PT provider evaluation and oversight that meets

the responsibilities and requirements established by NELAG standards. (NELAC)

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.
(NELAC)

Proficiency Testing Study Provider: any person, private party, or government entity that meets

stringent criteria to produce and distribute NELAC PT samples, evaluate study results against
published performance criteria and report the results to the laboratories, primary accrediting
authorities, PTOB/PTPA, and NELAP (NELAC)

Proficiency Test Sample (PT): a sample, the composition of which is unknown to the analyst

and is provided to test whether the analyst/laboratory can produce analytical results within
specified acceptance criteria. (QAMS)

Protocol: a detailed written procedure for field and/or laboratory operation le g., sampling,
analysis), which must be strictly followed. (EPA-GAD)

Quality Assurance: an integrated system of activities involving planning, quality control, quality
assessment, reporting and quality improvement to ensure that a product or service meets defined
standards of quality with a stated level of confidence. (QAMS)

Quality Assurance [Project] Plan (QAPP): a formal document describing the detailed quality

control procedures by which the quality requirements defined for the data and decisions

pertaining to a specific project are to be achieved. (EPA-GAD)

Quality Control: the overall system of technical activities whose purpose is to measure and
control the quality of a product or service so that it meets the needs of users (QAMS) (NELAC)

Quality Control Sample: an uncontaminated sample matrix spiked with known amounts of
analytes from a source independent from the calibration standards. 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 (EPA-QAD)

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 its users. (NELAC)

Quality System: a structured and documented management system describing the policies,

objectives, principles, organizational authority, responsibilities, accountability, and implementation
plan of an organization for ensuring quality in its work processes, products (items), and services.

The quality system provides the framework for planning, implementing, and assessing work

performed by the organization and for carrying out required GA and QC (ANSI/ASOC E-41994)
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Quantitation Limits: levels, concentrations, or quantities of a target variable (e.g., target
analyte) that can be reported at a specified degree of confidence. (NELAC)

Range: the difference between the minimum and the maximum of a set of values. (EPA-QAD)

Raw Data: any original factual information from a measurement activity or study recorded in a
laboratory notebook, worksheets, records, memoranda, notes, or exact copies thereof that are
necessary for the reconstruction and evaluation of the report of the activity or study. Raw data
may include photography, microfilm or microfiche copies, computer printouts, magnetic media,
including dictated observations, and recorded data from automated instruments. If exact copies of
raw data have been prepared (e.g., tapes which have been transcribed verbatim, data and
verified accurate by signature), the exact copy or exact transcript may be submitted (EPA-QAD)

Recognition: previously known as reciprocity. The mutual agreement of two or more parties
(i.e., States) to accept each other's findings regarding the ability of environmental testing
laboratories in meeting NELAC standards. (NELAC) [1.5.31

Reference Material: a material or substance one or more properties of which are sufficiently well
established to be used for the calibration of an apparatus, the assessment of a measurement
method, or for assigning values to materials. (ISO Guide 30-2.1)

Reference Method: a method of known and documented accuracy and precision issued by an
organization recognized as competent to do so. (NELAC)

Reference Standard: a standard, generally of the highest metrological quality available at a
given location, from which measurements made at that location are derived. (VIM-6SOB)

Reference Toxicant: the toxicant used in performing toxicity tests to indicate the sensitivity of a
test organism and to demonstrate the laboratory's ability to perform the test correctly and obtain
consistent results (see Chapter 5, Appendix D, section 2.lf). (NELAC)

Replicate Analyses: the measurements of the variable of interest performed identically on two or
more sub-samples of the same sample within a short time interval. (NELAC)

Requirement: denotes a mandatory specification; often designated by the term 'shall' (NELAC)

Resource Conservation and Recovery Act (RCRA): the enabling legislation under 42 USC 321
et seq. (11976), that gives EPA the authority to control hazardous waste from the "cradle-to-grave",
including its generation, transportation, treatment, storage, and disposal. (NELAC)

Revocation: the total or partial withdrawal of a laboratory's accreditation by the accrediting
authority. (NELAC)[4.4.31

Safe Drinking Water Act (SOWA): 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. (NELAC)

Sample Tracking: procedures employed to record the possession of the samples from the time
of sampling until analysis, reporting, and archiving. These procedures include the use of a Chain
of Custody Form that documents the collection, transport, and receipt of compliance samples to
the laboratory. In addition, access to the laboratory is limited and controlled to protect the
integrity of the samples. (NELAC)

Secondary Accrediting Authority: the Territorial, State or federal agency that grants NELAC
accreditation to laboratories, based upon their accreditation by a NELAP-recognized Primary
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Accrediting Authority See also Reciprocity and Primary Accrediting Authority.
(NELACflII.5.2.3]

Selectivity: (Analytical chemistry) the capability of a test method or instrument to respond to a

target substance or constituent in the presence of non-target substances. (EPA-DAD)

Sensitivity: the capability of a method or instrument to discriminate between measurement
responses representing different levels (e.g., concentrations) of a variable of interest. (NELAC)

Shall: denotes a requirement that is mandatory whenever the criterion for conformance with the
specification requires that there be no deviation. This does not prohibit the use of alternative
approaches or methods for implementing the specification so long as the requirement is fulfilled.
(ANSI)

Should: denotes a guideline or recommendation whenever noncompliance with the specification
is permissible. (ANSI)

Spike: a known mass of target analyte added to a blank sample or sub-sample; used to

determine recovery efficiency or for other quality control purposes. (NELAG)

Standard: the document describing the elements of laboratory accreditation that has been

developed and established within the consensus principles of NELAC and meets the approval
requirements of NELAC procedures and policies. (ASOC)

Standard Operating Procedures (SOPs): a wnitten document which details the method of an
operation, analysis or action whose techniques and procedures are thoroughly prescribed and

which is accepted as the method for performing certain routine or repetitive tasks (DAMS)

Standardized Reference Material (SRM): a certified reference material produced by the U.S.
National Institute of Standards and Technology or other equivalent organization and

characterized for absolute content, independent of analytical method. (EPA-DAD)

Statistical Minimum Significant Difference (SMVSD): the minimum difference between the

control and a test concentration that is statistically significant; a measure of test sensitivity or

power. The power of a test depends in part on the number of replicates per concentration; the

significance level selected, e g., 0 05, and the type of statistical analysis. If the variability remains

constant, the sensitivity of the test increases as the number of replicates is increased. (NELAC)

Supervisor (however named): the individual(s) designated as being responsible for a particular

area or category of scientific analysis. This responsibility includes direct day-to-day supervision of
technical employees, supply and instrument adequacy and upkeep, quality assurance! quality

control duties and ascertaining that technical employees have the required balance of education,

training and experience to perform the required analyses (NELAC)

Surrogate: a substance with properties that mimic the analyte of interest. It is unlikely to be found

in environment samples and is added to them for quality control purposes. (DAMS)

Suspension: temporary removal of a laboratory's accreditation for a defined period of time,
which shall not exceed six months, to allow the laboratory time to correct deficiencies or area of

non-compliance with the NELAC standards. (NELAC)[4.4.2]

Technical Director: individual(s) who has overall responsibility for the technical operation of the

environmental testing laboratory. (NELAC)

Test: a technical operation that consists of the determination of one or more characteristics or

performance of a given product, material, equipment, organism, physical phenomenon, process
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or service according to a specified procedure. The result of a test is normally recorded in a
document sometimes called a test report or a test certificate. (ISO/IEC Guide 2-12. 1, amended)

Test Method: an adoption of a scientific technique for a specific measurement problem, as
documented in a laboratory SOP or published by a recognized authority. (NELAC)

Testing Laboratory: a laboratory that performs tests. (ISO/lEG Guide 2-12.4)

Test Sensitivity/Power: the minimum significant difference (MSD) between the control and test
concentration that is statistically significant. It is dependent on the number of replicates per
concentration, the selected significance level, and the type of statistical analysis (see Chapter 5,
Appendix D, section 2.4.a). (NELAC)

Tolerance Chart: a chart in which the plotted quality control data is assessed via a tolerance
level (e.g. +I- 1 0% of a mean) based on the precision level judged acceptable to meet overall
quality/data use requirements instead of a statistical acceptance criteria (e.g. +/- 3 sigma)
(applies to radiobioassay laboratories). (ANSI)

Toxic Substances Control Act (TSCA): the enabling legislation in 15 USC 2601 et seq., (1 976),
that provides for testing, regulating, and screening all chemicals produced or imported into the
United States for possible toxic effects prior to commercial manufacture. (NELAC)

Traceability: the property of a result of a measurement whereby it can be related to appropriate
standards, generally international or national standards, through an unbroken chain of
companisons. (VIM-6 12)

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. (US-EPA)

Validation: the process of substantiating specified performance criteria. (EPA-QAD)

Verification: confirmation by examination and provision of evidence that specified requirements
have been met. (NELAC)

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 measuring 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.

Voting Member: officials in the employ of the Government of the United States, and the States,
the Territories, the Possessions of the United States, or the District of Columbia and who are
actively engaged in environmental regulatory programs or accreditation of environmental
laboratories. (NELAC)

Work Cell: a well-defined group of analysts that together perform the method analysis. The
members of the group and their specific functions within the work cell must be fully documented.
(NEL[AC)

Sources:
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4OCFR Padt 136

American Society for Quality Control (ASQC), Definitions of Environmental Quality Assurance
Terms, 1996

American National Standards Institute (ANSI), Style Manual for Preparation of Proposed
American National Standards, Eighth Edition, March 1991

ANSI/ASQC E4, 1994

ANSI N42 23-1995, Measurement and Associated Instrument Quality Assurance for
Radiobioassay Laboratories

International Standards Organization (ISO) Guides 2, 30, 8402

International Vocabulary of Basic and General Terms in Metrology (VIM): 1984. Issued by BIPM,
lEG, ISO and OIML

National Institute of Standards and Technology (NIST)

National Environmental Laboratory Accreditation Conference (NELAC), July 1998 Standards

Random House College Dictionary

US EPA Quality Assurance Management Section (CAMS), Glossary of Terms of Quality
Assurance Terms, 8/31/92 and 1 2/6/95

US EPA Quality Assurance Division (QAD)

Webster's New World Dictionary of the American Language
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18 AppendixB3- Tabile Sample Preservation, Containers, and Holding Time Table

Sample preservation, containers, and holding time requirements for samples for the test
parameters performed by the laboratory are listed in the following table.

Sample Preservation, Containers, and Holding Time Table

Parameter _Matrix Container ~ Preservati~on Maximum Holding Time
A = Aqueous P= Polyethylene If preservation conditions

________ ________ S = Solids G= Glass _ _ _ _ _ _ _are met
Ammonia A ~~~~~~~P H2S0428ds

Biochemical Oxygen A P. G Cool, 40C 48 hours
-Demand ol H2O
Chemical Oxygen A ,GCo,4C 15428 days
Demand __ _ __ _ __ _ _ _ H
Cy-anide AP, -G Cool, 40C, 14 days

NaOH pH > 12 0.6
g ascorbic acid

___ __ ___ - -___ __ ___ __ _. (N ote I)
Nitrate A P, G Coo, 0 C 8 hou~rs ~
Nitrate-Nitrite` A P,~ RG Co, 0 H2S04 28 d-ays

pH < 2
Boron A PPFTE, QuartzHN3p<2 6mnh
C6hro-miu~m_ ;- 6 AP, _G Cool, 40 C2'or
Mercury A P, G Cool, 40C N3~d

Mercury S PG Cool, 40 C _________

Metals (except boron, A P, G 6mnh
mercury, Chromium HO H<
+6)___
Metals (except boron, S P, G Col,4 6 months
mercury, Chromium
2f6_
PhenolsAG Cool, 4WC 28 days

_ _ _ _ _ _ _ _ _ _ H 2 S 4p 2 _ _ _ _ _ _ _ _ _

Tjotal Solids (Residue)A P, G Cool, 40C7 days
Total Dissolved S~olids A P, G ool, 4C das

Total Suspended A P, G Col 0 as

Total Volatile Solids A PGol 0 as

Total Phosphorus- AGCol4C28dys
ICP analysis _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ N Bp _ _ _ _ _ _ _ _ _ _ _ _

Oil & Grease A ool, 4WC 2days

Toal Organic Carbon APGCool, 40C 28 days
________ H2S04 1-1<2

Desel Range A ,Tfon-lined cap ool, 4WC 0 008% 7 days extraction, 40 days
Organics (CR0) ____________ N~~a2S2O3 Note I after extrction
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Parameter M~atrix C~ontainer ~ Preservation Maximum Holding Time
A = Aqueous P= Polyethylene If preservation conditions

_________________S = Solids G= Glass are met

Diesel Range S G, Teflon-lined capCool, 400 14 days extraction, 40 days

_Oranic (RO ______ after extraction

Gasoline Range A ~G, ~Teflon-lined Cool, 40C 14 days

Or- anic-G R ep um _ _ _ _ __ _ _ _ _ _ _ _ _-

Gasoline Range S G, Teflon-lined capdool, 40C 14 days
Organics(G ) ______

Volatile Organic A G, Teflon-lined Cool, 400 14 days
Compounds (VOC) septum HCI pH < 2

10% sodium
-- - ~~~~~~~~~~hiosulfateNt1 -

Volatile Orgni SG_,Teflon-lined cap Cool, 40C 14 days
Compounds (VC) ______

Semtivolatiles Organic A G, Teflon-lined cap ool, 400 days extraction, 40 days

Compounds (SVOC) 0.008% Na2S2O3 after extraction

Semivoiatiles Organic S G, Teflon-lined cap Cool, 4'C 14 days extraction, 40 days

Compounds (SVOC)L ______ ______ ________ after extraction

Pesticides/PCBs A G, Teflon-lined cap Cool, 40C 7days extraction, 40 days
0 008% Na2S2O3 after extraction

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ N o te 1_ _ _ _ _ _ _ _ _

Pesticicle/P-CBs s G, -Teflon-lined cap Cool, 400 14 dlays extraction, 40 days
,after extraction

Herbicides A , Teflon ~ Cool 7days
Herbicides ________ S C, Teflon Cool 14 d

Nitroaromralics and A ,Tfo ol7 days

Nitroaromatics and S G, Teflon Cool 14 days
Nitroamines _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Polyaromatic A G, Teflon Cool 14 days

Hydrocarbons ~eln ~ ol
Polyaromatic S 5 elnCo
Hydrocarbons _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(Note 1) The use of a dechlorinating agent is only required when residual chlorine is present in
the sample.
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19 Appendix C - Table 2 Data Packag'es

Data Packages

QC Level I - Results Onlyv
QC Report QC Form or Equivalent
Carse Narrative - When problems are encountered. CN Summary
Non-Conforniance Report, when applicable NCR
Sample Casualty Report, when applicable SCR
Surrogate Recoveries (Organics Only) LMP Report Format
Sample Results LMP Report Format

QC Level II QA/QC - Minimum QC
Reporii QC Form or Equivalent
Level I reqitirenments
Surrogate Summary Report Formn 2
Laboratory blank Summaury Fornit 4
Laboratory Plank Results Form I or equivalent
Laboratory Control/Laboralory Control Sample flup Form 3 or equivalent
Matrix Spike/M',atrix Spike Dutplicate Forni 3 or equivalent
'ost lDiget ion Spike Recovery (Metals only) LPM Format
Dilutijolt lest R I'D (IMetals only) LMP Formiat
Post lDiest on Spike Recovery (Metals only) LMP Format
lihilrtion Fable (Inoiganics and Metals only) LMP Format

QC level Ill QA/QC
Report QC Forn. or Equivalent
Level II reqtkiiieinents
InstrLument lTtei Report (Senn-volatile GC/MS only) FormS5
Initial ( Calibration Form 6
Calibration \Verificatjon (Nat ratve Only) Form 7, or equivalent
11I met na StandarId Sounumav Form 8
Sntip Ic TI C Suninmary Rzeports (CC/MS only) F-onn I TI C

Q(: Level IV QA/QC
QC Report QC Form or Equivalent
Level HII requt retiten ts
R awx Data Worksheets, Prep Logs, instrumn~rt

Printouts, Chrornatograms, etc.
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20 Appendix D -Table 3 Analytic~al Methods -~ProgramSpecific

Table 3 - Analvtical Methods - Program Specific
_____ ____ _ __ ____ ____ Certitied by/Programs _ _ _ _ _ _ _ _ _ _ _

SW 846 Analytical NFLAC USC CE CWA-WP SI)WA-WS RCRA KYUSI'
Niet hod

60 1013 N 7X X

7000A N _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7060A

7041

709 I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7191 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7196A N N N X

71I31IA _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7211

742 I

7470A N N N N

7471A N N N N

7481

7740 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7481

8015B N N N N N

8M021 11 N N N N N

8sOIYA N N N N

8082 X N

8121 N

815IA N N N N

82601 N N N N X

8270C1 NN N N N

8310 N

8330 N __ _ _ _ _ _ _ _ N

90101B N N N

9012A N _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

9113013 N N N

9038

9040B3 N _ _ _ _ _ _ x N

9( 54 ( A

91)56 N N X

9065 N N N _ _ _ _ _

911711)

~~~~7.3 4 N N _ _ _ _ _ _ _ _

The Quality Manual has been prepared for the sole use of Laboratory Managemnent Partners, Inc.
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Table 3 -Analytical Methods - Program Specific (continued)

____________ ~Certified by/Programs ______

U A Analytical NFI,[A( USM: (:WA-WP S1)WA-WS RCRAYJS

101029

1(Ill x __ _ __ _

1201 N

6101 x x N

160)2 N X

160 3 N

160 4 N N

164)5 X N

1664 N N N

2100,7 N N N
20(1)9 N

2)04 2

206 2

211X 2

220 2

2171)2

272 2

27')

31)5.1 N

310)1 x N

_____ ____ ____ 314,0

3 25 3

____ ___ ____ __ 3)1.

335,1 N N

__________ 3315.2 N N

34)1 2

_____ _____ ____ 35)1.3 N N

_________ ~351A4 N N

353,3

________ _______ 36)) I

365.2 N

_______ ______ 375 4

376.2 N
377 1 N

T he Quality Ma 'ala has been prepared For the sole use oF Laboratory Management Partners, inc.
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Table 3 -Analytical Methods - Program Specific (continued)

___________ Certified by/Programts
PA Anralincal NFLAC USCA(Wp SDWA-WS R( RA KYUS-1

405 I __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4151 X X N _ _ _ _ _ _ _ _ _ _

420. 1 N N _ _ __ _ _

425 1 N N

1KN-NI; (Idle N __ _

508 ______

515 __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

524 N _ _ _ _ _ _

525 __ _ _ _ _ _ _ _N_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

608 N N _ _ _ _ _ _ __ _ _ _ _ _ _ _

624 N N _ _ __ _ _

625 N X _ _ _

Certlifid by-,P~rogramis

SW 846 Prep Miethod NFIAC USCOE CWNA-AVP SDWA-WS RC RA KYLJsr

13 i N _ _ _ _ _

1312 N N

3005 A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

35 10(1 N

I3535A x

35500B_ _ __ _ _ _ _

5035B N

The Quality Manual has been prepared for the sole use of laboratory Management Partners. Inc.
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Table 3 - Analytical Methods - Program Specific (continued)

Certified by/Prograrrs

eth ... Is X" Mlethod NKLAC USCOF CWA-WI' SDWA-WS RCRA K YUSI
E1D.

212011-I

231003 N N
2320111 X N X
2340C N N

2710-C

35(0-I.)

450)0-I) N
4500-N [13-Il N N

4500-B

45001- N

45100-NI13-17 N

45(01-(

521011 N

5210(C

5220C N

52211(71) N

522(11) N

53101 N N

5541(aC

922:217

9~2221) N

_______________ _____________ ______________C cilif ied hy/Prograrnas
N-I I1W . Attalytical NI3LC 0001 CWA-WI' SDW,%WS (ERA KYUJS

Wisconsin Swk- I 141
Tcilnessec X(15N) 3

Ie\;Is IN 005r

Index
Aggressive N

Inidex _ _ _ _ _ _

Acuite N

Chronic N

1002.0
Chronic x

The Qua lily Manual hats been prepared for (lie sole use of Laboratory Manrageirent partners, Inc.
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1.0 SCOPE AND APPLICATION

1. 1. This method is applicable to the determination of Volatile Organic Compounds in waters,
wastewater, soils, sludges and other solid matrices. Standard analytes are listed in Tables 5 and
6.

1.2. This SOP is applicable to method 826083. It may also be used for analysis following method
8260A. Appendix A presents modifications to the procedures in the main SOP that are
necessary for analysis of wastewater by method 624. The associated LIMS method codes are
QK (826083), DN (624), and MZ (8260A). Ohio VAP projects are distinguished by Program
Code 23. The following Prep Codes are used: 15 (5 mL purge), 25 (25 mL purge), 413
(Methanol preservation, EnCoreTm ), 4D (Sodium Bisulfate preservation, EnCoreTM ), 4P)
(Frozen, EnCoreTM ), and 73 (5030A Methanol Prep).

1.3. This method can be used to quantify most volatile organic compounds that have boiling points
below 2000 C and are insoluble or slightly soluble in water. Volatile water soluble compounds
can be included iii this analytical technique; however, for more soluble compounds, quantitation
limits are approximately ten times higher because of poor purging efficiency.

1 .4. The method is based upon a purge and trap, gas chromatograph/mass spectrometrie (GC/MS)
procedure. The approximate working range is 5 to 200 pg/L for 5 mL waters, I to 40 Itg/L for
25 rmL purge waters, 5 to 200 pg/kg for low-level soils, and 250 to 25,000 pLg/kg for medium-
level soils. Reporting limits are listed in Tables I and 3.

1.5. Method perfbnnance is monitored through the Use of surrogate compounds, matrix spike/miatrix
spike duplicates, and laboratory control spike samples.

2. SUMMARY OF METHOD

2.1I. Volatile compounds are introduced into the gas chroinatograph by the purge and trap method.
The components arc separated via the chromatograph and detected using a mass spectrometer,
which is used to provide both qualitative and quantitative informiation.

2.2. Aqueous samples are purged directly. Generally, soils are preserved by extracting the volatile
analytes into methanol. If especially low detection limits are required, soil samples may be
preserved with sodium bisulfate and purged directly.

2.3. InI the purge and trap process, an inert gas is bubbled through the solution at ambient tempera-
ture or at 40"C (40"C required for low level soils) and the volatile components are efficiently
transferred fromt the aqueous phase to the vapor phase. The vapor is swept through a sorbant

I 1/22/02
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column where the volatile components are trapped. After purging is completed, the sorbant
column (trap) is heated and backflushed with inert gas to desorb the components onto a gas
chromatographic column. The gas chromatographie column is then heated to elute the
components which are detected with a mass spectrometer.

2.4. Qualitative identifications are confirmed by analyzing standards under the same conditions used
for samples and comparing the resultant mass spectra and GC retention times. Each identified
component is quantified by relating the MS response for an appropriate selected ion produced
by that compound to the MS response for another ion produced by an internal standard.

3. DEFINITIONS

3.1. Batch

The batch is a set of up to 20 samples of the same matrix processed using the same procedures
and reagents within the same time period. Using this method, each BFB analysis will normally
start a new batch. Batches for medium level soils are defined at the sample preparation stage
and may be analyzed on multiple instruments over multiple days, although reasonable effort
should be made to keep the samples together.

3.1.1. The Quality Control batch must contain amatrix spike/spike duplicatec(MS/M4SD), a
Laboratory Control Sample (LCS), and a method blank. In some cases, at client request,
the MS/MSD may be replaced with a matrix spike and sample duplicate. Refer to the STL
QC Program document (QA-003) for further details of the batch definition.

11/22/02
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3.2. Method Blank

3.2. 1. A method blank consisting of all reagents added to the samples must be analyzed with each
batch of samples. The method blank is used to identify any background interference or
contamination of the analytical system which may lead to the reporting of elevated
concentration levels or false positive data.

3.3. Laboratory Control Sample (LCS)

3.3.1. Laboratory Control Samples are well characterized, laboratory generated samples used to
monitor the laboratory's day-to-day performance of routine analytical methods. The LCS,
spiked with a group of target compounds representative of the method analytes, is used to
monitor the accuracy of the analytical process, independent of matrix effects. Ongoing
monitoring of the LCS results provides evidence that the laboratory is performing the
method within accepted QC guidelines for accuracy and precision.

3.4. Surrogates

3.4.1. Surrogates are organic compounds which are similar to the target analyte(s) in chemical
composition and behavior in the analytical process, but which are not normally found in
environmental samples. Each sample, blank, LCS, and MS/MSD is spiked with surrogate
standards. Surrogate spike recoveries must be evaluated by deterining whether the
concentration (measured as percent recovery) falls within the required recovery limits.

3.5. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

3.5. 1. A matrix spike is anr cnvironmental sample to which known concentrations of target analytes
have been added. A matrix spike duplicate is a second aliquot of the same sample which is
prepared and analyzed along with the sample and matrix spike. Matrix spikes and
duplicates are used to evaluate accuracy and precision in the actual sample matrix.

3.6. Calibration Cheek Compound (CCC)

3.6. 1. CCCs are a representative group of compounds which are used to evaluate initial
calibrations and continuing calibrations. Relative percent difference for the initial calibration
and % drifl for the continuing calibration response factors are calculated and compared to
the specified method criteria.

3.7. System Performance Cheek Compounds (SPCC)

11/22/02
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SPCCs are compounds which are sensitive to system performance problems and are used to

evaluate system performance and sensitivity. A response factor from the continuing calibration is

calculated for the SPCC compounds and compared to the specified method criteria.

4. INTERFERENCES

4. 1. Method interferences may be caused by contaminants in solvents, reagents, glassware, and

other processing apparatus that lead to discrete artifacts. All of these materials must be routinely

demonstrated to be free from interferences under conditions of the analysis by running

laboratory method blanks as described in the Quality Control section. The use of ultra high

purity gases, pre-purged purified reagent water, and approved lots of purge and trap grade

methanol will greatly reduce introduction of contaminants. In extreme cases the purging vessels

may be pre-purged to isolate the instrument from laboratory air contaminated by solvents used

in other parts of the laboratory.

4.2. Samples can be contaminated by diffusion of volatile organies (particularly methylene chloride

and fluorocarbons) into the sample through the septum seal during shipment and storage. A field

blank prepared from reagent water and carried through the sampling and handling protocol can

serve as a check on such contamination.

4.3. Matrix interferences may be caused by non-target contaminants that are coextracted from the

sample. The extent of matrix interferences will vary considerably from source to source

depending upon the nature and diversity of the site being sampled.

4.4. Cross-contamination can occur whenever high-level and low-level samples are analyzed

sequentially or in the same purge position on an autosampler. Whenever anr unusually

concentrated sample is analyzed, it should be followed by one or more blanks to cheek for

cross-contamination. The purge and trap system may require extensive bake-out and cleaning

aftter a high-level sample.

4.5. Some samples may foam when purged due to surfactants present in the sample. When this kind

of sample is encountered an antifoaming agent (e.g., J.T. Baker's Antifoamn B silicone emulsion)

can be used. A blank spiked with this agent must be analyzed with the sample because of the

non-target interferences associated with the agent.

5. SAFETY

5.1. Procedures shall be carried out in a manner that protects the health and safety of all STL

associates.

11/22/02
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5.2. The Chemical Hygiene Plan (CHP) gives details about the specific health and safety practices
which are to be followed in the laboratory area. Personnel must receive training in the CHP,
including the written Hazard Communication plan, prior to working in the laboratory. Consult
the CI-IP, the STIL Health and Safety Policies and Procedures Manual, and available Material
Safety Data Sheets (MSDS) prior to using the chemicals in the method.

5.3. Consult the STL 1-Ialth and Safety Policies and Procedures Manual for information on Personal
Protective Equipment. Eye protection that protects against splash and a laboratory coat must be
worn in the lab. Appropriate gloves must be worn while samples, standards, solvents, and
reagents are being handled. Disposable gloves that have been contaminated will be removed
and discarded; other gloves will be cleaned immediately. Disposable gloves shall not be reused.

5.4. The health and safety hazards of many of the chemicals used in this procedure have not been
iuily defined, thereibre each chemical compound should be treated as a potential health hazard.
Additional health and safety information can be obtained from the MSDS files maintained in the
laboratory. The following specific hazards are known:

5.4. I. Chemicals that have been classified as carcinogens, or potential carcinogens, under OSHA
include: Aciylonitrile, benzene, carbon tetrachloride, chloroform, I1,2-dibromo-3-
clhloropropane, I1,4-dichlorobenizerne, and vinyl chloride.

5.4.2. Chemicals known to be flammable are: Methanol.

5.5. ExposureC to chemicals must be maintained as low as reasonably achievable, therefore, unless
they are known to be non-hazardous, all samples Should be opened, transferred, and prepared
in a fumei hood, or tinder other means of mechanical ventilation. Solvent and waste containers
will be kept closed unless transfers are being made.

5.6. The preparation of standards and reagents will be conducted in a fume hood with the sash
closed as f'ar as the operations will permit.

5.7. All work must be stopped in the event of a known or potential compromise to the health and
safety of a STL associate. The Situation must be reported immediately to a laboratory
Supervisor.

5.8. Laboratory personnel assigned to perform hazardous waste disposal procedures must have a
working knowledge of thle cstablished procedures and practices outlined iii the STL Health and
Safety Manual. These employees must have training on the hazardous waste disposal practices
initially upon assignment of these tasks, followed by an annual refresher training.

11/22/02
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6. EQUIPMENT AND SUPPLIES

6.1. Microsyringes: 10 k.L and larger, 0.006 inch ID needle.

6.2. Syringe: 5 or 25 iL. glass with luerlok tip, if applicable to the purging device.

6.3. Balance: Analytical, capable of accurately weighing 0.0001 g, and a top-loading balance

capable of weighing 0.1I g

6.4. (ilassware:

6.4. 1. Vials: 20 mL with screw caps and Teflon liners.

6.4.2. Volumetric flasks: 10 mL and 100 niL, class A with ground-glass stoppers.

6.5. Spatula: Stainless steel.

6.6. Disposable pipets: Pasteur.

6.7. pH paper: Wide range.

6.8. Gases:

6.8.1. Helium: Ultra high purity, gr. 5, 99.999%.

6.8.2. Nitrogen: Ultra high purity, from cylinders of gas generators, may be used as an alternative

to helium for purge gas.

6.8.3. Compressed air: Used for instrument pneumatics.

6.8.4. Liquid nitrogen: Used for cryogenic cooling if necessary.

6.9. Purge and Trap Device: The purge and trap device consists of the sample purger, the trap, and

the desorbcr.

6.9.1I. Sample Purger: The recommended purging chamber is designed to accept 5 mL samples

with a water column at least 3 cm deep. The purge gas must pass through the water column

as finely divided bubbles, each with a diameter of less than 3 mm at the origin. The purge

gas must be introduced no more than 5 mm from the base of the water column. Alternative

sample purge devices may be used provided equivalent performance is demonstrated. Low

level soils are purged directly from a VOA vial.

11/22/02
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6.9.2. Trap: A variety of traps may be used, depending on the target analytes required. For most
purposes the Vocarb 3000 trap is suitable. Other traps, such as Vocarb 4000, or Tenax/
Silica gel / Charcoal may be used if the Quality Control criteria are met.

6.9.3. Desorber: The desorber should be capable of rapidly heating the trap to 180 0C. Many such
devices are commercially available.

6.9.4. Sample Heater: A heater capable of maintaining the purge device at 400C is necessary for
low level soil analysis.

6.10. Gas Chromatog)raph/Mass Spectrometer System:

6. 10. 1. Gas Chromatograph: The gas chromatograph (GC) system must be capable of temperature
programming.

6.10.2. Gas Chromatographic Columns: Capillary Columns are used. Some typical columns are
listed below:

6.1 0.2.1. Column 1: I O5m x 0.53 ID Rtx-624 with 3 pin film thickness.

6.10.2.2. Column 2: 75 mn x 0.53 ID DB-624 widebore with 3 prm film thickness.

6.10.2.3. Mass Spectrometer: The mass spectrometer Must be capable of scanning 35-300
AMU every two seconds or less, using 70 volts electron energy in the electron
impact mode and capable of producing a mass spectrum that mecets the required
criteria when 50 ng of 4-Bromo~flUorobenzene (BPS) are injected onto the gas
chronmatograph column inlet.

6.10.3. CC/MS interilice: In general glass jet separators are used but any interface (including direct
introduction to the mass spectrometer) that achieves all acceptance criteria may be used.

6. 10.4. Data System: A computer system that allows the continuous acquisition and storage on
machine readable media of all mass spectra obtained throughout the duration of the
chromatographic program. The computer must have software that allows searching any
CC/MS data file for ions of a specified mass and plotting such ion abundances versus time
or scan number. This type of plot is defined as an Extracted Ion Current Profile (EICP).
Software must also be available that allows integrating thre abundances in any EICP between
the specified time or scan-number limits. Also, for the non-target compounds, software must
be available that allows for the comparison of sample spectra against reference library
spectra. The most recent release of the NIST/EPA mass spectral library should be used as

1 1/22/02
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the reference library. The computer system must also be capable of backing up data for
long-term off-line storage.

6.10.5. Cryogenic Cooling: Some columnts require the use of liquid nitrogen to achieve the
subamnbient temperature required for the proper separation of the gases.

7. REAGENTS AND STANDARDS

7.1. Reagents

7.1 .1. Methanol: Purge and Trap Grade, Hligh Purity

7.1 .2. Reagent Water: High purity water that meets the requirements for a method blank when
analyzed. (See section 9.4) Reagent water may be purchased as commercial distilled water
and prepared by purging with an inert gas ovemnight. Other methods of preparing reagent
water are acceptable.

7.2. Standards

7.2. 1. Calibration Standard

7.2.1.1. Stock Solutions: Stock solutions may be purchased as certiFied solutionIs from
commercial sources or prepared from pure standard materials as appropriate. These
standards are prepared in methanol and stored in Teflon-sealed screw-cap bottles
with minimal hecadspace at -100 to -20 0C.

7.2.1.2. Working standards: A working solution containing the compounds of interest
prepared from the stock solution(s) in methanol. These standards are stored in the
freezer or as recommended by the manufacturer. Working standards are monitored
by comparison to the initial calibration Curve. If any of the calibration check
com1pounds drift in response from the initial calibration by more than 20% then
corrective action is necessary. This may include steps such as instmument
maintenance, preparing a new calibration verification standard or tuning the
instnlment. If thiecorrective actions doinot correct thecproblem ithen a newinitial
calibration must be performed.

7.2.1.3. Aqueous Calibration Standards are prepared in reagent water using the Secondary
dilution standards. These aqueous standards must be prepared daily.

7.2.1.4. If stock or secondary dilution standards are purchased in sealed ampoules they may
be used uip to the manufacturers expiration date.

1 1/22/02
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7.2.2. Internal Standards: Internal standards are added to all samples, standards, and blank
analyses. Refer to Table 7 for internal standard components.

7.2.3. Surrogate Standards: Refer to Table 8 for surrogate standard components and spiking
levels.

7.2.4. Laboratory Control Sam ple Spiking Solutions: Refer to Table 9 for LCS components and
spiking levels.

7.2.5. Matrix Spiking Solutions: The matrix spike contains the same components as the LCS.
Refer to Table 9.

7.2.6. Tuning Standard: A standard is made up that will deliver 50 ng on column upon injection. A
recommended concentration of 25 ng/pl- of 4-Bromofluorobenzene in methanol is prepared
as described in Sections 7.2. 1.1 and 7.2.1.2.

8. SAMPLE COLLECTION, PRESERVATION AND STORAGE

8.1. Holding times fbr all volatile analysis are 14 days from sample collection.

8.2. Water samples arc nornnally preserved at pHI < 2 with f: I hydrochloric acid. If residual chlorine
is present, 2 drops of IO% sodium thiosufifte arc added.

8.3. Solid samples are field preserved with sodium bisulfate solution for low level analysis, or with
methanol fbr medium11 level analysis. Soil samples can also be taken using the EnCoreTM
sampler and preserved in the lab within 48 hours of sampling. At specific client request,
unpreserved soil samples may be accepted.

8.4. There are several methods of sampling soil. The recommended method, which provides the
minimum of field difficulties, is to take an EnCoreTM sample. (The 5 g or 25 g sampler can be
used, depending on client preference). Following shipment back to the lab the soil is preserved
in methanol. This is the medium level procedure. If very low detection limits are needed (< 50
pg/kg for most analytes) then it will be necessary to use two additional 5 g EnCoreTM samplers
or to use field preservation.

8.5. Sample collection for mnedium11 level analysis using EnCoreTM samplers.

8.5.1. Ship onie 5g(or25 g) EnCoreiNIsamipler perfield samiple positionl.

8.5.2. An additional bottle muLst beshiipped for percent moisture detenniination.

1 1/22/02
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8.5.3. When the samples are returned to the lab, extrude the (nominal) 5g (or 25 g) sample into a

tared VOA vial containing 5 mL. methanol (25 mL methanol for the 25 g sampler). Obtain

the weight of the soil added to the vial and note on the label.

8.5.4. Add the correct amount of surrogate spiking mixture. (Add 25 jtL of 2500 p[zg/ml- solution

for a nominal 25 g sample, 5 pL for a nominal 5 g sample.) Refer to Section 17.8 for
Michigan project criteria.

8.5.5. Add the correct amount of matrix spiking solution to the matrix spike and matrix spike

duplicate samples. (Add 500 pL of 50 p.g/mL solution for a nominal 25 g sample, 100 tl-

for a nominal 5 g sample.) Reduce the volume of methanol added to ensure the final volume

is 25 mL for nominal 25 g sample or 5 mL methanol for a nominal S g sample. Refer to

Section 17.8 for Michigan project criteria.

8.5.6. Prepare an LCS for each batch by adding the correct amount of matrix spiking solution to

clean methanol. (50 p1l of spike to 25 mL. methanol or 10 gL spike to 5 nm. methanol).
Refer to Section 17.8 for Michigan project criteria.

8.5.7. Shake the samples for two minutes to distribute the methanol throughout the soil.

8.5.8. Allow to settle, then remove a portion of methanol and store in a clean Teflon capped vial at

4 ±20C until analysis.

8.6. Sample collection for medium level analysis using field methanol preservation

8.6.1. Prepare a 2 oz sample container by adding 25 nml- purge and trap grade methanol. (If a 5 g

sample is to be used, add 5 nmL methanol to a 2 oz container or VOA vial).

8.6.2. Seal the bottle and attach a label.

8.6.3. Weigh the bottle to the nearest 0.O1g and note the weight on the label.

8.6.4. Ship with appropriate sampling instructions.

8.6.5. Each sample will require an additional bottle with no preservative for percent moisture

determination.

8.6.6. At client request, the methanol addition and weighinig may also be performed in the field.

8.6.7. When the samples are returned to the lab, obtain the weight of the soil added to the vial and

note on the label.
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8.6.8. Add the correct amount of surrogate spiking mixture. (Add 25 pl, of 2500 Pg/mL solution
for a nominal 25 g sample, 5 plL for a nominal 5 g sample.) Refer to Section 17.8 for
Michigan project criteria.

8.6.9. Add the correct amount of matrix spiking solution to the matrix spike and matrix spike
duplicate samples. (Add 25 pL of 50 ig/mL solution for a nominal 25 g sample, 100 P.IL for
a nominal 5 g sample.) Reduce the volume of methanol added to ensure the final volume is
25 mrL for nominal 25 g sample or 5 mL methanol for a nominal 5 g sample. Refer to
Section 17.8 for Michigan project criteria.

8.6.10. Prepare an LCS for each batch by adding the correct amount of matrix spiking solution to
clean methanol. (500 pL of spike to 25 ml, methanol or 100 p1L spike to 5 mL methanol).
Refer to Section 17.8 for Michigan project criteria.

8.6.11I. Shake the samples for two minutes to distribute the methanol throughout the soil.

8.6.12. Allow to settle, thenr remove a portion of methanol and store in a clean Teflon capped vial at
4+2"C until analysis.

8.7. Low level procedure

8.7.1. If low detection limits are required (typically < 50 rig/kg) sodium bisulfate preservation must
be used. H-owever, it is also necessary to take a sample for the mediumn level (field
methanol preserved or using the EnCoreTM sampler) procedure, in case the concentration
of analytes in the soil is above the calibration range of the low level procedure.

8.7.2. A purge and trap autosarmpler capable of sampling fromt a sealed vial is required for analysis
of samples collected using this method. (Varian Archon or 0.1. 4552).

8.7.3. The soil sample is taken using a Sg EnCorCTM sampling device and returned to the lab. It is
recommended that two EnCoreTM samplers be used for each field sample position, to
allow for any rernns than may be necessary. A separate sample for % moisture
determination is also necessary.

8.7.4. Prepare VOA vials by adding a magnetic stir bar, approximately I g of sodium bisulfate and
5 mnL of reagent water.

8.7.5. Seal and label the vial. It is strongly recommended that the vial is labeled with anr indelible
marker rather than a paper label, since paper labels may cause the autosampler to bind and
inalhbnctioii. The label absolutely must not cover the neck of the vial or the autosamnpler will
malfivnction.
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8.7.6. Weigh the vial to the nearest0.lg and note the weight on the label.

8.7.7. Extrude the soil sample from the EnCoreTm sampler into the prepared VOA vial. Reweigh

the vial to obtain the weight of soil and note on the label.

Note: Soils containing carbonates may effer-vesce when added to the sodium bisulfate solution. If

this is the case at a specific site, add 5 mL of water instead, and freeze at <-I10 0 C within 48

hours, analyzed within 12 days after preserving with water, and stored at a 45 degree angle

in the freezer.

Note: Freezing is not allowed for Ohio VAP soil samples.

8.7.9. Alternatively the sodium bisulfate preservation may be performed in the field. This is not

recommended because of the many problems that can occur in the field setting. Ship at

least two vials per sample. The field samplers must determine the weight of soil sampled.

Each sample will require an additional bottle with no preservative for percent moisture

determination, and an additional bottle preserved with mcthanol for the medium level

procedure. Depending on the type of soil it may also be necessary to ship vials with no or

extra preservative.

8.8. Unpreserved soils

8.8.1. At specific client requiest un~preser-ved soils packed into glaiss jars ~or-brass tubes may,

be accepted and subsamnpled int1/iclab. This is the old procedurie based on method

50304 andlmethod`8260A. It is no longer inilcluded in SW846 and is likely lto

generate results that are biased/low, possibly be more than an order of magnitude.

8.9. Aqueous samples are stored in glass containers with Teflon lined septa at 40C +-2 0C, with
minimum headspace.

8.10. Medium level solid extracts are aliquoted into 2 - 5 mL glass vials with Teflon lined caps and

stored at 40C +/- 2t'C. The extracts are stored with minimum headspace.

8.11. The maximum holding time is 14 days from sampling until the sample is analyzed. (Samples that

are found to be unpreserved still have a 14 day holding time. However they should be analyzed

as soon as possible. The lack of preservation should be addressed in the case narrative).

Maximum holding time for the EnCore"I" sampler (before the sample is added to methanol or

sodium bisulfate) is 48 hours.

8.12. A holding blank is stored with the samples. This is analyzed and replaced if anly of the trip

blanks show any contamination. Otherwise it is replaced every 14 days.
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EnCore procedure when low level is not required (field steps

Ship one 25EndortwoxExtrudeoilgssoil
5g En~~ore samplers Take core samplesor andosampedfo E~r

smlrand one bottle fore intosaptared septumcapdvl
fr%moisture per sml % moisture samplecapdvl containing25m

sapelocation 25than l mtao

Shake for 2 minutes.
Allow to settle, then

Reweigh vial to obtain remove approximately Sample is ready for
soil weight. 5 mL methanol and aayi

store in a septum
capped vWAl

Extrud the 2gadtwo Exrd qgsi

samploer intol seprateotre epu

tredeVOA vialstbti Stmore forlowilevely Sample is ready for
coitainight 5 mL analysisoi nedd analsi

crdi 'tinn~nppd in
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Field methanol extraction procedure (field steps in gray)

Ship following DOT
Prepare a septum Weigh the vial and regulations for

capped vial containing record the weight to the flammable liquids and
5 mL methanol for nearest G.0 ig on the include a separate

each sample location label. bottle for each sample
location for % moisture

Weigh the vial and Take a (nominal) 59 Extrude the sample
ensure that the weight core sample using an into the vial, taking

is the same as that 0E~r ape racr o osls n
listed on the label. (If Ecutore saplerti oyrng atcarenolot tof spahe vany

not, use a different vial) ctofpatcsrnemtao u fteva

Gap the vial and record Take a separate following DOT shipping
the weight on the label sample for % moistue regulations for

flammable liquids.

Weigh the sample vial Shake for two minutes.
on receipt. If different Allow to settle, then
from the weight noted remove approximately Sample is ready for
by the sampling crew, 1 mL of methanol and

note as an anomaly store in a septum
and contact the client cap~pedvial
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Field bisulfate preservation procedure (field steps in gray)

capdva otiigWeigh the vial and Exreudeathen sampl
ensodure that a n ecr the weight Tka(nmal5gito the corsveiald takng

is wthero sa eascha coaresaml using an teicar de noat seplashany
lstedmnpte loabe.tifn En aoesmler orabodium biufateea outamof

cut off plasticctionfosyringeur

enotuse tat diferwengt vial)noinl it the vialtkn

effervescence. Any The field methanol or
significant EnCore procedures are

effervescence will Precommended for soils Cap the vial and record
cause loss of volatiles that effervesce with the weight on the label
and may result in the bisulfate

Weigh the sample vial
Return to the lab on receipt. If different

Take a separate following DOT shipping from the weight noted
sample for % moistue regulations for by the sampling crew,

corrosive liquids, note as an anomnoly
__________ ____________________ __________and contact the client

ysis )~~~reserved sample must also be collected, for screening
and in case the sample contains high levels of analytes.

2. Due to the high probability of sampling problems,
his method is not recommended
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9. QUALIfl CONTROL

9.1. Initial Demonstration of Capability

9.1.1. For the standard analyte list, the initial demonstration described in Section 13 and method

detection limit (MDL) studies must be acceptable before analysis of samples may begin.

MDLs should be analyzed for low and medium soils and aqueous samples.

9.1.2. For non-standard analytes, a MDL study must be performed and calibration curve

generated before analyzing any samples, unless lesser requirements are previously agreed to

with the client. In any event, the minimum initial demonstration required is analysis of a

standard at the reporting limit and a single point calibration.

9.2. Control Limits

In-house historical control limits must be determined for surrogates, matrix spikes, and

laboratory control samples (LCS). These limits must be determined at least annually. The

recovery limits are mean recovery ±1- 3 standard deviations for surrogates, matrix spikes and

L.CS. Precision limits for matrix spikes / matrix spike duplicates are 0 to mean relative percent

difference + 3 standard deviations.

9.2.1. All surrogate, LCS, and MS recoveries (except for dilutions) must be entered into

QuantlMS (when available) or other database so that accurate historical control limits can

be generated. For tests without a separate extraction, surrogates and matrix spikes will be

reported for all dilutions.

9.2.21. Refer to the QC Program document (QA-003) for further details of control limits.

9.3. Surrogates

E3very sample, blank, and QC sample is spiked with surrogates. Surrogate recovenies in

samples, blanks, and QC samples must be assessed to ensure that recoveries are within

established limits. The compounds included in the surrogate spiking solutions are listed in Table

8. If any surrogates are outside limits, the following corrective actions must take place (except

for dilutions):

* Check all calculations for error.

* Ensure that instrument performance is acceptable.
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* Recalculate the data and/or reanalyze if either of the above checks reveal a problem.

* Reprepare and reanalyze the sample or flag the data as "Estimated Concentration" if neither
of the above resolves the problem.

The decision to reanalyze or flag the data should be made in consultation with the client. It is
only necessary to reprepare/reanalyze a sample once to demonstrate that poor surrogate
recovery is due to matrix effect, unless the analyst believes that the repeated out of control
results are not due to matrix effect.

9.3.1. If the surrogates are out of control for the sample, matrix spike, and matrix spike duplicate,
then mnatrix effect has been demonstrated for that sample and repreparation is not
necessary. If the sample is out of control and the MS and/or MSD is in control, then
reanalysis or flagging of the data is required.

9.3.2. Refer to the STL QC Program document (QA-003) for further details of the corrective
actions.

9.4. Method Blanks

9.4.1. For each batch of samnples, analyze a method blank. The method blank is analyzed after the
calibration standards, normally before any samples. For low-level volatiles, the method
blank consists of reagent water. For miediurn-level volatiles, the method blank consists of
25.0 mL ofimethanol. Surrogates are added and the method blank is carried through the
entire analytical procedure. The method blank must not contain any analyte of interest at or
above the reporting limit (except common laboratory contaminants, see below) or at or
above 5% of thre measured concentration of that analyte in the associated samples,
whichever is higher.

* If the analyte is a common laboratory contaminant (mcthylene chloride, acetone, 2-
bUtanlone) the data may be reported with qualifiers if the concentration of the analyte is less
than five times the reporting limit. Such action must be taken in consultation with the client.

* Reanalysis of samples associated with anr unacceptable method blank is required when
reportable concentrations are dletermined in the samples.

* If there is no target analyte greater than the RL in the samples associated with an
unacceptable method blank, the data may be reported with qualifiers. Such action should
be done in consultation with the client.

9.4.2. The method blank must have acceptable Surrogate recoveries. If surrogate recoveries are
not acceptable, the data must be evaluated to detennine if the method blank has served the
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purpose of demonstrating that the analysis is firee of contamination. If surrogate recoveries are

low and there are reportable analytes in the associated samples re-extraction of the blank and

affected samples will normally be required. Consultation with the client should take place.

9.4.3. If reanalysis of the batch is not possible due to limited sample volume or other constraints,

the method blank is reported, all associated samples are flagged with a "B," and appropriate

comments may be made in a narrative to provide further documentation.

9.4.4. Refer to the STL QC Program document (QA-003) for further details of the corrective

actions.

9.5. Laboratory Control Samples (LCS)

9.5.1. For each batch of samples, analyze a LCS. The LCS is analyzed after the calibration standard,

and nonmally before any samples. The LCS contains a representative subset of the analytes of

interest (See Table 9), and must contain the same analytes as the matrix spike. If any analyte or

surrogate is outside established control limits, the system is out of control and corrective action

must occur. Corrective action will normally be repreparation and reanalysis of the batch.

* If the batch is not re-extracted and reanalyzed, the reasons for accepting the batch must be

clearly presented in the project records and the report. (Examples of acceptable reasons for

not reanalyzing might be that the matrix spike and matrix spike duplicate are acceptable, and

sample surrogate recoveries are good, demonstrating that the problem was confined to the

LCS.)

* If re-extraction and reanalysis of the batch is not possible due to limited sample volume or

other constraints, the LCS is reported, all associated samples are flagged, and appropriate
comments arc made in a narrative to provide further documentation.

9.5.2. Refer to the STL QC Program document (QA-003) for further details of the corrective
action.

9.5.3. If full analyte spike lists are used at client request, it will be necessary to allow a percentage
of the components to be outside control limits as this would be expected statistically. These

requirements should be negotiated with the client. Refer to Section 17.5 for Ohio VAP

specific analytes.

9.6. Matrix Spikes

9.6. 1. For each QC batch, analyze a matrix spike and matrix spike duplicate. Spiking compounds

and levels are given in Table 9. Compare the percent recovery and relative percent difference
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(RPD) to that in the laboratory specific histonically generated limits. See Section 17.5 for
Ohio VAP specific analytes.

* If any individual recovery or RPD falls outside the acceptable range, corrective action must
occur. The initial corrective action will be to check the recovery of that analyte in the
Laboratory Control Sample (LCS). Generally, if the recovery of the analyte in the LCS is
within limits, thenr the laboratory operation is in control and analysis may proceed. The
reasons for accepting the batch must be documented.

* If the recovery for any component is outside QC limits for both the matrix spike/ spike
duplicate and the LCS, the laboratory is out of control and corrective action must be taken.
Corrective action will normally include reanalysis of the batch.

* If a MS/MISD is not possible due to limited sample, then a LCS duplicate should be
analyzed. RPD of the LCS and LCSD are compared to the matrix spike limits.

* Thc matrix spike/duplicate must be analyzed at the same dilution as the unspiked sample,
even if the matrix spike compounds will be diluted out.

9.7. Nonconformance and Corrective Action

9.7. 1. Any deviations from QC procedures Must be documented as a nonconformance, with
applicable cause and corrective action approved by the fbcility QA Manager.

9.8. Quality Assurance Summaries

Certain clients may require specific project or program QC which may supersede these method
requirements. Quality Assurance Summaries Should be developed to address these
requirements.

9.9. STL QC Program

Further details of QC and corrective action guidelines are presented in the STL QC Program
document (QA-003). Refer to this document if in doubt regarding corrective actions.

10. CALIBRATION AND STANDARDIZATION

I 0. I. Summary

I 0. 1.1. Prior to the analysis of samples arid blanks, each CC/MS system must be tuned and calibrated.
Hardware tuning is checked through the analysis of the 4-Bromofluorobenzene (SF8) to
establish that a given CC/MS system meets the standard mass spectral abundance criteria. The
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GC/ms system must be calibrated initially at a minimum of five concentrations (analyzed under

the same BFB tune), to determine the linearity of the response utilizing target calibration

standards. Once the system has been calibrated, the calibration must be verified each twelve

hour time period for each GC/MS system.

10.2.1I. General

Electron Energy: 70 volts (nomrinial)
Mass Range: 35-300 AMU
Scan Time: to give at least 5 scans/peak, but not to exceed 2

second/scan
Injector Temperature: 200-2500 C
Source Temperature: According to manufacturer's specifications

Transfer Line Temperature: 250-3000 C
Purge Flow: 40 mL/minute
Carrier Gas Flow: 15 nmh/minutc
Make-up Gas Flow: 25-30 mal-minute

10.2.2. Gas chromatograph suggested temperature program

10.2.2.1. BFB Analysis

Isothermal: 1 70 0C

1 0.2.2.2. Sample Analysis

lInitial Temperature: 400C
Initial Hold Time: 4 minutes
Temperature Program: 80C/minute
Final Temperature: 1840C
Second Temperature Program: 400C/minute
Final Temperature: 2400C
Final Hold Time: 2.6 minutes

10.3. Instrument Tunring

10.3. 1. Each GC/MS system must be hardware-tuned to meet the abundance critenia listed in Table

10 for a maximum of a 50 ng injection or purging of BFIB. Analysis must not begin until

these critcria are met. These criteria must be met for each twelve-hour time period. The

twelve-hour time period begins at the moment of injection of BFB3.
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10.4. Initial Calibration

10.4. 1. A series of five initial calibration standards is prepared and analyzed for the target
compounds and each surrogate compound. Six standards must be used for a quadratic least
squares calibration. Suggested calibration levels for a 5 mE purge are: 5, 20, 50, 1 00, and
200 ptg/L. Certain analytes are prepared at higher concentrations due to poor purge
performance. Suggested calibration levels for a 25 mL purge are 1, 5, 10, 20, and 40 l.tg/L.
Again, some analytes are prepared at higher levels. Tables 2 and 4 list the calibration levels
for each analyte. Other calibration levels and purge volumes may be used depending on the
capabilities of the specific instrument. (For example, adequate sensitivity can be obtained
on the Agilent 5973 instruments to use a 5 mL purge volume to reach the same reporting
limits that once required a 25 mL purge. The calibration levels will still be the same I, 5,
10, 20, 40Opg/L.) However, the same purge volume must be used for calibration and
sample analysis, and the low level standard must be at or below the reporting limit.

10.4.2. It may he necessary to analyze more than one set of calibration standards to encompass all
of the analytes required for same tests. For example, the Appendix IX list requires the
Primary standard (Table 5) and the Appendix IX standard (Table 6). If acceptable
analytical perforinance call be obtained the primary and appendix IX standards may be
analyzed together.

10.4.3. Internal standard calibration is used. Thc internal standards are listed in Table 7. Target
Compounds should reference the nearest internal standard. Each calibration standard is
analyzed and the response factor (RF) for each compound is calculated using the area
response of the characteristic ions against the concentration for each Compound and internal
standard. See equation I, Section 12, for calculation of response factor.

10.4.4. The % RSD of the calibration check compounds (CCC) must be less than 30%. Refer to
Table 12 for the CCCs.

10.4.4. 1. If none of the CCCs are reqUired analytes, project specific calibration specifications
must be agreed with the client.

10.4.5. The average RF must be Calculated for each Compound. A system performance cheek is
made prior to using the calibration Curve. The five system performance check compounds
(SPCC) are checked for a minimum average response factor. Refer to Table I11 for the
SPCC compounds and required minimum response factors.

10.4.6. If the average of all the %RSDs in the calibration is < 15%, then all analytes may use
average response factor for calibration.
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10.4.6.1. If the software in use is capable of routinely reporting curve coefficients for data
validation purposes, and the necessary calibration reports can be generated, then the
analyst should evaluate analytes with %RSD > 15% for calibration on a curve. If it

appears that substantially better accuracy would be obtained using quantitation from
a curve then the appropriate curve should be used for quantitation. If Relative
Standard Error (RSE) is used to evaluate the curve it must be better than 15%.
Otherwise the correlation coefficient (coefficient of determination for non-linear
curves) must be > 0.990.

10.4.6.2. If the average of all the %/RSDs in the calibration is > 15% then calibration on a
curve must be used for all analytes with %RSD > 15%. Linear or quadratic curve
fits may be used. The analyst should consider instrument maintenance to improve
the linearity of response. If Relative Standard Error (RSE) is used to evaluate the
curve it must be better than 15%. If the % RSD is > 15%, the analyst may drop the
low or high in the ICAL , as long as a minimum of 5 points are maintained and the
quantitation range is adjusted accordingly. Otherwise the correlation coefficient,
(coefficient of determination, r2 for non-linear curves) must be > 0.990. If the
correlation coefficient is < 0.990, then any hit for these compounds must be flagged
as estimated.

10.4.6.3. Refer to Section 17.5 for specific Ohio VAP criteria.

10.4.7. Weighting of data points

In a linear or quadratic calibration fit, the points at the lower end of the calibration curve
have less weight in determining the curve generated than points at the high concentration end
of the curve. However, in environmental analysis, accuracy at the low end of the curve is
very important. For this reason it is preferable to increase the weighting of the lower
concentration points. I1/Concentration2 weighting (often called I/X2 weighting) will improve
accuracy at the low end of the curve and should be used if the data system has this
capability.

10.4.8. If time remains in the 12-hour period initiated by the BFB injection before the initial
calibration, samples may be analyzed. Otherwise, proceed to continuing calibration.

10.4.9. The calibration standards for the initial 5-point calibration for low level soils that are not
preserved in sodium bisulfate (i.e. are preserved by freezing, or not preserved) must be
heated to 400C for purging. Using this calibration curve for water samples is acceptable as
long as all calibration, QC, and samples are also heated to 400C. A separate five point
calibration must be prepared for analysis of low level soils that are preserved with sodium
bisulfate. Low level soils analysis requires the use of a closed vial autosampler such as the
Varian Archon, 0.1. 4552 or Tekmiar Precept. Each standard for analysis of sodium
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bisulfate preserved samples is prepared by spiking the methanolic standard solution through
the septum of a VOA vial containing 5 mL of water and I g sodium bisulfate. The
standards are heated to 400 C for purging. All low-level soil samples, standards, and blanks
must also be heated to 400C for purging. Medium soil extracts should be analyzed using
the water (unheated or optionally heated) calibration curve as long as all calibration
standards, samples, and QC samples are purged at the same temperature.

10.4. 1 O.Non-standard analytes are sometimes requested. For these analytes, it is acceptable to
analyze a single standard at the reporting limit with each continuing calibration rather than a
five point initial calibration. If the analyte is detected in any of the samples, a five point initial
calibration must be generated and the sample(s) reanalyzed for quantitation. However, if
the analyte is not detected, the non-detect may be reported and no further action is
necessary.

Note: This procedure is may not be used for Ohio VAP samples.

10.5. Continuing Calibration: The initial calibration must be verified every twelve hours.

10.5. 1. Continuing calibtation begins with analysis of BFR as described in Section 10.3. If the
System tune is acceptable, the continuing calibration standards) are analyzed. The level 3
calibration standard is used as the continuing calibration.

10.5.2. The RF data from the standards arc compared with the average RF from the initial five-
point calibration to deteninine the percent drift of the CCC compounds. The calculation is
given in equation 4, Section 12.3.4.

10.5.3. The % drift of the CCCs must be < 20% for the continuing calibration to be valid. The
SPCCs are also monitored. The SPCCs must meet the criteria described in Table I 1. In
addition, the % drift of all analytcs must be < 50% with al lowance for uip to six target
analytes to have % drift > 50%.

10.5.3.1I. If none of the CCCs are required analytes, project specific calibration specifications
must be agreed with the client.

10.5.3.2. Cyclohexanone, one of the components of the Appendix IX standard, is unstable in
the calibration solution, fomuning 1, I -dinmethoxycyclohexane. No calibration criteria
are applied to cyclohexanone and quantitation is tentative. Cyclohexanone is
included on the Universal Treatment Standard and FO-39 regulatory lists (but not on
Appendix IX).

10.5.3.3. Refer to Table 12 for specific Ohio VAP analytes.
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10.5.4. If the CCCs and or the SPCCs do not meet the criteria in Sections 10.5.3 and 10.5.4, the

system must be evaluated and corrective action must be taken. The BEB71 tune and

continuing calibration must be acceptable before analysis begins. Extensive corrective

action such as a different type of column will require a new initial calibration.

10.5.5. Once the above criteria have been met, sample analysis may begin. Initial calibration

average RFs (or the calibration curve) will he used for sample quantitation, not the
continuing calibration RFs. Analysis may proceed until 12 hours from the injection of the

BFB have passed. (A sample desorbed less than or equal to 12 hours after the BFB is

acceptable.)

11. PROCEDURE

1 1. 1. Procedural Variations

11.1.1. One time procedural variations are allowed only if deemed necessary in the professional

judgment of supervision to accommodate variation in sample matrix, radioactivity,

chemistry, sample size, or other parameters. Any variation shall be completely documented

using a Nonconformance Memo and approved by a Supervisor or group leader and QA

Manager. If contractually required, the client shall be notified. The Nonconformance Memo

shall be filed in the project file.

IL .1. 2. Any unauthorized deviations from this procedure must also be documented as a
nonconformance, with a cause and corrective action described.

11 .2. Preliminary Evaluation

11.2.1. Where possible, samples are screened by headspacc orGCC/MS off-tunecanalysis to

determine the correct aliquot for analysis. Alternatively, an appropriate aliquot can be

determined from sample histories.

1 1.2.2. Dilutions should be done just prior to the GCIMvS analysis of the sample. Dilutions are made

in volumnetric flasks or in a Luerlok syringe. Calculate the volume of reagent water required

for the dilution. Fill the syringe with reagent water, compress the water to vent any residual

air and adjust the water volume to the desired amount. Adjust the plunger to the mark and

inject the proper aliquot of sample into the syringe. If the dilution required would use less

than 1 1ItL of sample then serial dilutions must be made in volumetric flasks.

11.2.2.1. The diluted concentration is to beestimated to be inthe upperlhalf of the calibration

range.
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11.3. Sample Analysis Procedure

1 1.3. 1. All analysis conditions for samples must be the same as for the continuing calibration
standards (including purge time and flow, desorb time and temperature, columnm
temperatures, Multiplier setting etc.).

1 1.3.2. All samples must be analyzed as part of a batch. The batch is a set of up to 20 samples of
the same matrix processed using the same procedures and reagents within the same time
period. The batch also must contain a N4IS/MSID, a LCS, and a method blank.

11.3.2.1. If there is insufficienrt time in the 12-hour tune period to analyze 20 samples, the
batch may be continued into the next tune period. However, if any re-tuning of the
instrument is necessary, or if a period of greater than 24 hours from the preceding
BFB tune has passed, a new batch Must be started. For mnedium level soils the batch
is defined at the sample preparation stage.

11.3.2.2. Laboratory generated QC samples (Blank, LCS, MS/MSD) do not count towards
the maximum 20 samples iii a batch. Field QC samples are included in thle batch
Count.

1 1.3.2.3. Illis not necessary to reanalyze batch QC with reanalyses of samples. However, any
reruns must be as part of a valid batch.

1 1.4. Water Samples

I 1.4.1I. All samples and standard solutions must be at ambient temperature before analysis.

11.4.2. Fill a syringe with the sample. If a dilution is necessary it maybe made in the syringe if the
sample aliquot is > 5 p1. Cheek and document thle pH- of the remaining sample.

11.4.3. Add 250 ng of each internal and surrogate standard (10 pL11 of a 25 gg/mL solution, refer to
Tables 7, S and 16). The internal standards and the surrogate standards may be mixed and
added as one spiking Solution (this results in a 50 ttg/L solution for a 5 ml- sample, and a 10
MW/L solution for a 25 nl- sample). Inject the sample into the purging chamber.

11.4.3.1. For TCLP samiples use0.5 inL ofTCLP leachate with 4.5 mL reagenitwater and
spike with I0 ptL of the 25 gg/mL TCLI' spiking solution. (Note that TCLP reporting
limits will be 10 times higher than the corresponding aqueous limits).

I 1.4.4. Purge the sample lbr eleven minutes (thle trap must be below 350 C).
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1 1.4.5. After purging is complete, desorb the sample, start the GC temperature program, and begin

data acquisition. After desorption, bake the trap for approximately 3- 10 minutes to

condition it for the next analysis. When the trap is cool, it is ready for the next sample.

1 1.4.6. Desorb and bake time and temperature are optimized for the type of trap in use. The same

conditions must be used for samples and standards.

11.5. Methanol Extract Soils

1 1.5. 1. Rinse a gas-tight syringe with organic free water. Fill the syringe with the same volume of

organic free water as used in the calibrations. Add no more than 2% (v/v) (100 gL for a 5

mL purge) methanolic extract (from Section 8.5 or 8.6) to the syringe. Add internal

standard (if used). Load the sample onto the purge and trap device and analyze as for

aqueous samples. If less than 5ML of methanolie extract is to be added to the water, dilute

thc methanolic extract such that a volume greater than 5PL will bc added to the watcr in the

syringe. Refer to Section 17.8 for Michigan project requirements.

11.6. Liquid wastes that are soluble in methanol and insoluble in water.

1 1.6. 1. Pipet 2 xnL of the sample into a tared vial. Use a top-loading balance. Record the weight to

the nearest 0.1I gram.

1 1.6.2. Quickly add 7 mL of methanol, then add 1 mL of surrogate spiking solution to bring the final
volume to 10 tnL. Cap the vial and shake for 2 minutes to mix thoroughly. For a MS/MSD

or LCS, 6 mL of methanol, I mL of surrogate solution, and 1 mL of matrix spike solution is
used.

1 1.6.3. Rinse a gas-tight syringe with organic free water. Fill the syringe with the same volume of

organic free water as used in the calibrations. Add no more than 2% (v/v) (1 00 MIL for aS5

mL purge) methaniolic extract (from Section 8.5 or 8.6) to the syringe. Add internal

standard (if used). Load the sample onto the purge and trap device and analyze as for

aqueous samples. If less than 5gL ofnmethanolic extract is to be added to the water, dilute

the methanolic extract such that a volume greater than 5 p1 will be added to the water in the
syringe.

11 .7. Aqueous and Low level Soil Sample Analysis (Purge and Trap units that sample directly from

the VOA vial)

I11 .7. 1. Units which sample from the VOA vial should be equipped with a module which

automatically adds surrogate and internal standard solution to the sample prior to purging
the sample.
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11.7.2. If the autosampler uses automatic IS/SS injection, no farther preparation of the VOA vial is
needed. Otherwise the internal and surrogate standards must be added to the vial. Note:
Aqueous samples with high amounts of sediment present in the vial may not be suitable for
analysis on this instrumentation, or they may need to analyzed as soils.

11.7.3. Soil samples must be quantitated against a curve prepared with standards containing about
the same amount of sodium bisulfate as the samples (I g in 5 mL).

11 .7.4. Sample remaining in the vial afler sampling with one of these mechanisms is no longer valid
for fuirther analysis. A fresh VGA vial must be used for farther sample analysis.

1 1.7.5. For aqueous samples, check the pH of the sample remaining in the VOA vial after analysis
is completed.

/1.8. Low-Level Solids Analysis uising discrete autosamplers, Method 8260A, 5030A.
Note: This technique may seriously underestimate analyte concentration and must not
be used except at specific client request for the purpose of comparability with previous
data. It is no longer part of SW-846.
This method is based ofl pm-ging a heated soil/sedimnent sample mnixed with reagent water

containing the surrogatesy (1/1 internal standards'. Analyze all reagent blanks and
standards under the scame conditions asy the samples (e.g.. heated). The calibration curve
is also heated 6/tiing analvs is. Purge temperature is 40"C.

/1.8.]. Do not discard any stpernatant liquids. Mix the contents of the container with a
narrow ine/al spatula.

11.8.2. Weigh outS5 g ('or other appropriate aliquot) of'sample into a disposable culture tithe
or other purge vessel. Record the weight to the nearest 0. 1 g. If mnethod sensitivity is
demonstrated, a sinai/er aliquot may be used. Do not' use aliquots less than l.0g. 1/'
the sample is contaminated with analytes such that a purge amiount less than 1. 0 g is
appropriate. use the miedium level method. For the miediumn level method, add 4g soil
to /0 mL, methanol containing the surrogates, mnix/obr two mnunttesy, allow to settle
then remove a portion of the methanol and store in a clean Teflon capped vial at 4 0C
until analysis. Analyze as described in section 11.5.

11.8.3. Connect the purge vessel to the purge anti trap device.

11.8.4. Rinse aS mnL, gas-light syringe with organic/Pee water, and/ill. Compress to S niL.
A c/cl surrogatle/inter-nal standard i-c(antdi matrix spike solutions i/required.). Add directly
to the sample/ihorn 11.5.2.
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11.8.5. The above steps should be performed rapidly and without interruption to avoid loss of

volatile organics.

11.8.6. Add the heater jacket or other heating device and start the purge and trap unit.

11.8.7. Soil samples that have low IS recovery when analyzed (<50%o) should be reanalyzed

once to confirm matrix effect.

11.9. Medium-Level Soil/Sediment and Waste Samnples

1 1.9.5. Sediments/soils and waste that are insoluble in methanol.

11 .9.5.1. Sediments/soils and waste that are insoluble in methanol.

1 1.9.5. 1. 1. Gently mix the contents of the sample container with a narrow metal or wood

spatula. Weigh 4 g (wet weight) into a tared vial. Use a top-loading balance.
Record the weight to 0.1I gram. Do not discard any supemnatant liquids.

1 1.9.5.1.2. Quickly add 9 mL of methanol, and 1 mL of surrogate spiking solution to bring
the final volume of methanol to 10 mL. For an LCS or MS/MSD sample add S

mL. of methanol, I ni of surrogate spike solution, and I mL of matrix spike

solution. Cap the vial and vortex to mix thoroughly.

NOTE: Sections 11.9.5. 1.1 and 1 1.9.5.1.2 must be performed rapidly and without

interruption to avoid the loss of volatile organics.

11.10. Initial review vand corrective actions

11 .10. I. If the retention time for any internal standard in the continuing calibration changes by

more than 0.5 minutes from the mid-level initial calibration standard, the chromatographic

system must be inspected for malfunctions and corrected. Reanalysis of samples analyzed
while the system was malfunctioning is required.

11.10.2. If the intemnal standard response in the continuing calibration is more than 200% or
less than 50% of the response in the mid-level of the initial calibration standard, the

chromatographic system must be inspected for maltunictions and corrected. Reanalysis of

samples analyzed while the system was malfunctioning is required.

11 .10.2.1. Any samples that do not meet the internal standard criteria for the continuing
calibration must be evaluated for validity. If the change in sensitivity is a matrix effect

confined to an individual sample reanalysis is not necessary. If the change in sensitivity is
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due to instrumental problems all affected samples must be reanalyzed after the problem
is corrected.

11 .10.3. The surrogate standard recoveries arc evaluated to ensure that they are within limits.
Corrective action for surrogates out of control will normally be to reanalyze the affected
samples. However, if the surrogate standard response is out high and there are no target
analytes or tentatively identified compounds, reanalysis may not be necessary. Out of
control surrogate standard response may be a matrix effect. It is only necessary to reanalyze
a sample once to demonstrate matrix effect, but reanalysis at a dilution should be
considered.

II .1II. Dilutions

If the response for any compound exceeds the working range of the GCCMS system, a dilution
of the extract is prepared and analyzed. An appropriate dilution should be in the upper half of
the calibration range. Samples may be screened to determine the appropriate dilution for the
initial run. If the initial diluted run has no hits or hits below 20% of the calibration range and the
matrix allows fbr analysis at a lesser dilution, then the sample must be reanalyzed at a dilution
targeted to bring the largest hit above 50% of the calibration range.

Ill1 0l. Guidance for Dilutions Due to Matrix

If the sample is initially run at a dilution and the baseline rise is less than half the height of the
intemral standards, or if individual non target peaks are less than twice the height of the
internal standards, then the sample Should be reanalyzed at a more concentrated dilution.
This requirement is approximate and subject to analyst jUdgemient.

I11.1 0.2. Reporting Dilutions

The most concentrated dilutionl With no target compounds above the calibration range will
be reported. Other dilutions Will only be reported at client request.

12. DATA ANALYSIS AND CALCULATIONS

12.1. Qual~ittive identification

An analyte is identified by retention time and by comparison of the sample mass spectrum with
the mass spectrum of a standard of the suspected compound (standard reference spectrum).
Mass spectra for standard reference may be obtained on the user's GC/MS by analysis of the
calibration standards or from the NIST Library. Two criteria must be satisfied to vcrifS'
identification: (I) elution of sample component at the same CC retention time as the standard
component; and (2) correspondence of the sample component and the standard component
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characteristic ions. (Note: Care must be taken to ensure that spectral distortion due to co-

elution is evaluated.)

The sample component retention time must compare to within ± 0.2 min. of the

retention time of the standard component. For reference, the standard must be run

within the same twelve hours as the sample.

* All ions present in the standard mass spectra at a relative intensity greater than 10%

(most abundant ion in the spectrum equals 1 00%) should be present in the sample

spectrum.

* The relative intensities of ions should agree to within +30% between the standard and

sample spectra. (Example: For an ion with an abundance of 50% in the standard

spectra, the corresponding sample abundance must be between 20 and 80 percent.)

12. 1. 1. If a compound cannot be verified by all the above criteria, but in the technical judgment of

the analyst, the identification is correct, then the analyst shall report that identification and

proceed with quantitation.

12.2. Tentatively Identified Compounds (TICs)

12.2. 1. If the client requests components not associated with the calibration standards, a search of

the NIST library may be made for the purpose of tentative identification. Guidelines are:

12.2.1 .1. Relative intensities of major ions in the reference spectrum (ions > 10% of the most

abundant ion) should be present in the sample spectrum.

12.2.1.2. The relative intensities of the major ions should agree to within 20%. (Example: If an

ion shows an abundance of 50% in the standard spectrum, the corresponding sample

ion abundance must be between 30% and 70%).

12.2.1.3. Molecular ions present in the reference spectrum should be present in the sample

spectrum.

12.2.1.4. Ions present in the sample spectrum but not in the reference spectrum should be

reviewed for possible background contamination or presence of coeluting

compounds.

12.2.1.5. Ions present in the reference spectrum but not in the sample spectrum should be

reviewed for possible subtraction from the spectrum because of background

contamination or coeluting peaks. (Data system reduction programs can sometimes

create these discrepancies.)
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12.2.1 .6. Computer-generated library search routines should not use normalization routines
that would misrepresent the library or unknown spectra when compared to each
other. Only after visual inspection of the sample with the nearest library searches
should the analyst assign a tentative identification.

12.3. Calculations.

12.3. 1. Response factor (RE):

Equation I

RF=Y

Where:

A,= Area of the charactenistic ion for the compound to be measured

Ai, = Area of thle characteristic ion for the specific internal standard

C,, = Concentration of the specific internal standard, ng

C, = Concentration of the compound being measured, ng

1 2.3.2. Standard deviation (SD):

Equation 2

SD A~' (Xi-_X) 2

Xi= Value of X at i through N

N = Number of points

X =Average value ofX,

12.3.3. Percent relative standard deviation (%RSD):

Equation 3

'/jRD=Standard Deviation 10
REi

RF,= Mlean of RF vanI~es in the clinve
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12.3.4. Percent drift between the initial calibration and the continuing calibration:
Equation 4

% Drift = Cpdi-CudxlOO0

Where

Ce~Pcc00 = Known concentration in standard
Cfoun = Measured concentration using selected quantitation method

12.3.5. Target compound and surrogate concentrations:

Concentrations in the sample may be determined from linear or second order (quadratic)
curve Fitted to the initial calibration points, or from the average response factor of the initial
calibration points. Average response factor may only be used when the % RSD of the
response fhctors iii the initial calibration is < 15%.

12.3.5. 1. Calculation of conicentration using Average Response Factors

Equation 5

Concentration pg / L = .1
RF

12.3.5.2. Calculation of concentration using Linear fit

Equation 6

Concentration pg / L =A +~ Bx

1 2.3.5.3. Calculation of concentration using Quadratic fit

Equation 7

Concentrationjpg / L = A +Bx ±CxŽ

x is defined in equations 8, 9 and I0
A is a constant defined by the intercept

B is thle slope of the curve

C is the curvature
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12.3.5.4. Calculation of xfor Water and water-miscible waste:

Equation 8

= (A-f(Lr)Df

(Ai, )(V,,)

Where:

A, = Area of characteristic ion for the compound being measured (secondary ion
quantitation is allowed only when there arc sample interferences with the primary
ion)

A,= Area of the characteristic ion for the internal standard

I, = Amount of internal standard added in ng

Dilution Factor = Di = Total volumeI purged (mL)
Volume of original sample used (mL)

V,, = Volume of water purged, rnL

1 2.3.5.5. Calculation of x for Mediumlevel IVISoils:

Equation 9

X= (A,)(IL)(VI)(IlOOO)(Df)

Where:

A%, L,1 Di, Ai,, same as for water.

V, Volume of total extinct, niL (Typically 25 rnL)

Va VoILume1 of extract added for purging, p1.

=. Weight of sample extracted, g

D 100 -%moisture
100

11/22/02



877 622
Determination of Volatile analytes by GC/MS SOP No. CORP-MS-0002NC
Analysis of Volatile Organics Revision No. 2.3

Based on Method 826DB, 8260A, and 624 Revision Date: 05/23/0 1
Page 37 of 67

12.3.5.6. Calculation of x for Low level soils:

Equation 10

(A.)(IL)

Where:

A~,x Is, Ai., same as for water.

D) is as for medium level soils

W, Weight of sample added to the purge vessel, g

12.3.5.7. Calculation of TICs: The calculation of TICs (tentatively identified compounds) is

identical to the above calculations with the following exceptions:

A, Area in the total ion chromatogram for the compound being measured

Ai Area of the total ion cliromatogram for the nearest internal standard without

interference

RF ~l

In other words, the concentration is equal to x as defined in equations 8, 9 and 10.

12.3.6. MS/MSD Recovery

Equation 11

Matrix Spike Recovery, % = SS RX 1 00
SA

SSR =Spike sample result

SR =Sample result

SA =Spike added
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12.3.7. Relative % Difference calculation for the MS/MSD
Equation 12

RP-JMSR -MSDRI
12 (MSR±+MSDR)

Where:

RPD =Relative percent difference

MSR =Matrix spike result

MSDR = Matrix spike duplicate result
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13. METHOD PERFORMANCE

1 3.1. Method Detection Limit

13.2. Generally, each laboratory must generate a valid method detection limit for each analyte of
interest. The MDL must be below the reporting limit for each analyte. The procedure for
determination of the method detection limit is given in 40 CFR Part 136, Appendix B, and

further defined in QA Policy #: QA-005. When non-standard compounds are analyzed at client
request, lesser requirements are possible with client agreement. At a minimnum, a standard at the

reporting limit Must be analyzed to demonstrate the capability of the method.

13.3. Initial Demonstration

13.4. Each labomatory must make a one time initial demonstration of capability for each individual
method. Demonstration of capability for both soil and water matrices is required. This requires

analysis of QC cheek samples containing all of the standard analytes for the method. For some

tests it may be necessary to use more than one QC check mix to cover all analytes of interest.
The QC check sample is made up at 20 pg/L. (Some compounds will be at higher levels, refer

to the calibration standard levels for guidance.)

13.4. 1. Four aliquots of the QC check sample are analyzed using the same procedures used to
analyze samples, including sample preparation.

13.4.2. Calculate the average recovery and standard deviation of the recovery for each analyte of

interest. The %RSD should be < 15% for each analyte, and the % recovery should be
within 80-120%.

13.4.3. If any analyte does not meet the acceptance criteria, check the acceptance limits in the
reference methods (Table 6 of method 8240B3, paragraph 8.3.5 of method 8260A). If the
recovery or precision is outside the limits in the reference methods, the test must be
repeated. Only those analytes that did not meet criteria in the first test need to be evaluated.

Repeated failure for any analyte indicates the need for the laboratory to evaluate the

analytical procedure and take corrective action.

13.4.4. Training Qualification

13.4.4. 1. The group/team leader has the responsibility to ensure that this procedure is
performed by an analyst who has been properly trained in its use and has the required
expenience.
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14. POLLUTION PREVENTION

14. 1. This method does not contain any specific modifications that serve to minimize or prevent
pollution.

15. WASTE MANAGEMENT

I 5.1. Waste generated in the procedure must be segregated and disposed according to the faicility
hazardous waste procedures. The Health and Safety Director should be contacted if additional
information is required.

16. REFERENCES

16.1I. SW846, Test Methods/br Evaluating So/ic? Waste, Third Edition, Gas Chroma-
tography/Mass Spectrometry for Volatile Organics, Method 8260B3, Update 11I, December
1996

16.2. SW846, Test Mcthodc.b/b Evaluating Solid Waste, Third Edition, Gas Chroma-
tography/Mass Spectrometry for Volatile Organics, Method 8260A, Update II, September
1994.

17. MISCELLANEOUS

1 7.1I. Modlificationis fromthe referenice miethod

17.1.1. lon 1 19 is used as the qUantitation ion for chlorobenzene-dI5 for 25 rul- purge tests.

17.1.2. A retention time window of 0.2 minutes is used for all components, since some data systems
do not have the capability Of using the relative retention time units specified in the reference
method.

17.1.3. The quantitation and qualifier ions for some compounds have been changed from those
recommended in SW-846 iii order to improve the reliability of qualitative identification.

1 7. 1.4. Method 8260A recommends that the purge vessel is run through an additional purge cycle
after 25 mL sample analysis to remove carryover. Instead, purge vessels are oven baked
between analyses or disposable vessels are used one time only.

17.1.5. SW-846 recommends that a curve be used for any analytes with %RSD of the response
Ibectors > 15%. However, some industry standard data systems and formns generation
soft~ware cannot report this data with the necessary information for data validation. In
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addition most software available does not allow weighting of the curve. Unweighted curves
may exhibit serious errors in quantitation at the low end, resulting in possible false positives
or false negatives. Therefore, this SOP allows used of average response factors if the
average %RSD for all compounds is < 15%.

17.2. Modifications from previous revision

This SOP has been substantially revised to reflect the changes included in Update Ifl to SW-

846. Directions for method 524.2 and method 624 have also been added.

17.3. Facility specific SOPs

Each facility shall attach a list of facility-specific SONs or approved attachments (if applicable)
which are requircd to implement this SOP or which are used in conjunction with this SOP. If no

facility specific SONs or amendments are to be attached, a statement must be attached

spccif~'ing that there are none.

17.4. Flow diagrams

17.4. 1. Initial Demonstration and MDL

17.5. The following are protocols that must be followed when analyzing OhioVAP samples:

* Sections 9.5 and 9.6: n-Hexane must be spiked and reported for both the LCS and
MS/MSD.

*Sections 10.4.6: All analytes must have a %/RSDs < 15%. Corrective action must be
completed for any compounds failing the <15% requirement.

*Section II .1I and 17. 1.5 (Method deviations) are not to be performed.

*Section 1 1.9.2: For OhioVAP projects, the laboratory will reanalyze any sample where the

internal standard fails and there is no evidence of matrix interference.

17.6. The following arc protocols that must be followed when analyzing BP Oil - Lima Refinery RFI
work plan.

* Section 8.1 STh will continue to follow the 14 day holding time specified in the Corporate
SOP.

* Delete for this project Section 8.3 At specific client request, unpreserved soil samples may be
accepted.
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* Delete for this project Section 8.8.1 At Specific client request unpreserved soils packed into
glass jars or brass tubes may be accepted and subsampled in the lab. This is the old procedure
based on method 5030A. It is no longer included and is likely to generate results that are
biased low, possibly by more than an order of magnitude.

* Modify Section 8.5.8 For the purpose of this project, the soil/methanol mixture may be stored
for two days prior to analysis.

* Modify Section 8.6.12 For the purpose of this project, the soil/methanol mixture may be stored
for two days prior to analysis.

* M~odify (per discussion with Region V representative) to Section 10.4.6.2 Compounds with
%RSD >1 5% are to be calibrated using an alternate calibration technique (e.g. linear or
quadratic calibration curve). For poor responders, the alternate calibration technique
requirements may not be met either. This sentence is added for those cases.If the correlation
coefficient is < 0.990, thenr any hit for these compounds must be flagged as estimated.

* Modify Section 10.4.2 It is necessary to analyze the Appendix IX standard separately from the
primary standard due to the presence of xylenc solvent in the Appendix IX standard.
Afteniatively, STL will purchase the Appendix IX standard in a solvent other than xylere.

* Modify Section 10.4.9 For this project, this section will be modified to comply with the
requirement of adding methanol to the calibration standards so that those standards contain thre
same amount ofimethanol as the diluted soil extracts.

* Modify Table 6

* For the project specific SOP, acetonitrile xvill be removed from table 6, page 49 and appended
onto table 5, page 48. Acetonitrile will be calibrated as pant of the STL primary standard, using
a separate acetonitrile standard. This will ensure that thle calibration Curve for acetonitrile will be
done free from any interference from allyl chloride.

17.7. The thllowing are protocols that must be followed when analyzing South Carolina Projects only.

* Delete from Section 10.4.7 In a linear or quadratic calibration fit, the points at the lower end
of the calibmation curve have less weight in determining the curve generated than points at the
high concentration end of the curve.

* Delete from Section 12.3.5 Concentrations in the sample may be determined firom linear or
second order (quadratig) curve fitted to the initial calibration points, or from the average
response factor of the initial calibration points.

* Delete fr-om Section 12.3.5.1

1 1/22/02
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.Calculation of concentration using Quadratic fit

Equation 13

Concentrationjpg / L = A + Bx + Cx2

x is defined in equations 8, 9 and 10

A is a constant defined by the intercept

B is the slope of the curve

C is the curvature

Change Section 9.3 The compounds included in the surrogate spiking solutions are
listed in Tables 8 and 9.

17.8. The following are protocols that must be followed to achieve the lower reporting limits required

wvhen analyzing Michigan projects.

17.8. 1. Modify Section 8.5.4 and 8.6.8 (add 5 uL of 2500 ug/mL surrogate solution for a nominal
25 g sample).

17.8.2. Modify Section 8.5.5 and 8.6.9 (add 1 00 uL of 50 ug/mL spike solution for a nominal 25 g
sample).

17.8.3. Modify Section 8.5.6 and 8.6.10 (add 100 uL of 50 ug/mL spike solution for a nominal 25g
sample).

17.8.4. Michigan reporting limits for methanol preserved soils are achieved by injecting 1 00 uL of

the methanol extract in a 5 mL purge. The instrumncit is calibrated using the recommended

calibration levels in water of I ug/L, 2 ug/L (if a quadratic calibration is to be used), 5 ugIL,
10 ugIL, 20 ug/L and 40 ug/L. Some analytes are prepared at higher concentrations.

17.8.5. Samples for Michigan projects frequently require calibration for 2-Methylnaphthalene.
Recommended calibration levels for this compounds are 2 ug/L, 1 0 ug/L, 20 ugIL, 40 ug/L

and 80 ug/L.

1 1/22/02
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Table I

STL Primary Standard and Reporting Limits

Reporting Limits'

CAS S ml, Water 25 n& o sil 826013 8260A

Compound Number p g/L water pg/L tg/kg 5035 5030A
Soil Med Level

ug/kg Soil
- - - - - ~~~~~~~~~~~~g/kg

Dichlorodifluoromethane 75708t 2 10 250 1200

Chloromethane 74-87-3__ t0 2 10 250 1200

Brornomethane 783910 2 10 250 1200

Vinyl chloride 75-01-4 10 2 10 250 1200

Chloroethane 75-00-3 10 2 10 250 1200

Trichlorofluoromethane 75-69-4 1 0 2 1 0 250 1200

Acrolein 107-02-8 100 20 100 5000 12000

Acetone 67-64-1 20 1 10 20 1000 2500

Trichlorotrifluoroethane 76-13-1 5 5 250 620

lodomethane 74-88-4 5 I5 250 620

Carbon disulfide 75-15-0 5 15 250 620

Methylene chloride 75-09-2 5 15 250 620

tert-Btityl alcohol 75-65-0 200 50 200 10,000 25000

1, I -Dichloroethenie 75-35-4 5 I 5 250 620

1,1I -Dichloroethane 75-34-3 5 1 5 250 620

trans-I 12-Dichloroethene 156-60-5 5.0 1.0 5 0 250 310

Acrylonitrile ~~107-13-1 100 20 100 5000 12000

Methyl tert-butyl ether (MTBE) 1634-04-4 20 5 20 1000 2500

Hexanc ~~~~~~110-54-3 51 5 250 620

cis-I1,2-Dichloroethene 156-59-2 5.0 1.0 5.0 250 310

1,2-Dichloroethene (Total) 540-59-0 5 I 5 25062

Tetrahydrofuran 109-99-9 20 5 20 1000 20

Chloroform 67-66-3 5 I 5 25062

1,2-Diehloroethane 107-06-2 5 1 5 250 620

Dibromomethane 74-95-3 5 1 5 250 620

2-Butanone 78-93-3 20 5 20 1000 2500

1,4-Dioxane 123-91-1 500 200 500 25000 62000

1, 1, I-Trichloroethane 71-55-6 5 I 5 250 620

Carbon tetrachloride 56-23-5 5 I 5 250 620

Bromnodichloromethane 75-27-4 5 I 5 250 620

I 2-Dichloropropane 78-87-5 5 I 5 250 620

cis-I,3-Dichloropropene 1006101S 5 25062
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Table I

STL Primary Standard and Reporting Limits

Reporting Limits'

GAS 5 mL Water 2ml Losil 26013 8260ACompound Number jgL water jigL jig/g 53 50A

Soil Med Level
ug/kg Soil

_____ _____ _ ___ ____ ___ _ _____ ___ I __ __ __ g/kg
Trichloroethene 79-01-6 5 I 5 250 620
Dibrontochloromethane 124-48-1 5 I 5 250 620
1,2-Dibroimoethane 106-93-4 5 I 5 250 620
1,2,3-Trichlor-opropane 96-18A 5 I 5 250 620
1, 1,2-Trichloroethianc 79-00-5 5 I 5 250 620
Benzene 71-43-2 5 1 5 250 620
Ethylinethacrylate 97-63-2 5 I 5 250 620
trans-I 13-Dichloroprupene 10061-02-6 5 I 5 250 620
B~rontloronn 75-25-2 5 I 5 1250 620
4-Methyl-2-pcntarnone 108-10-I 20 5 20 1000 2500
2-1 lexanonc 591-78-6 20 5 20 1000 2500
Tetrachloroedhcne 127-18-4 5 I 5 250 620
TolI Liele 108-88-3 5 I5 250 620
l, 1,2,2-Tctrachlorocthane 79-34-5 5 I5 250 620
2-Chloroethyl vinyl ether 110-75-8 N/A 2 N/A 50 1000 6200
Vinyl acetate 108-05-4 10 2 10 500 [200
Chloroben-zenc 108-90-7 5 I 5 250 620
E~ihylbcrizerie 100-41-4 5 I 5 250 620
Styrene _____________ 100-42-5 5 I 5 250 620
t-I1,4-Diehloro-2-buterne 110-57-6 5 I 5 250 620

in and p Xylenes ~~~~5 0 0.5 2.5 125 310
0-Xylene ~~~~~95-47-6 5.0 0.5 2.5 1 125 310
Touil xylenes ~~1330-20-7 5 1 5 250 620

1,3-Dichlorobernzenc 541-73-1 5 I 5 250 620
1,4-Diehlorobernzene 106-46-7 5 I 5 250 620
I1,2-Dichloirobcnzcne 95-50-1 5 I 5 250 620
2,2-Dichloropropane 590-20-7 5 I 5 250
Brornom hloromethaneiJ 74-97-5 J 5 I S j 50

1,1I -Dichloropropene ]563-58-6 f 5 I 5 j250
Bromodichloroinctlane j 75-27-4 j 5 I 5 j250

I11/22/02
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Table I

STL Primary Standard and Reporting Limits

Reporting Limits'

CAS 5 mL Water 25 ml] Low soil 8260B/ 826A

Compound Number Pg/L water ag/L kg/kg 5035 5030A
Soil Med Level

ug/kg Soil

________C~~~~~~~~~~~~~~~~~~~~-gk
Isopropylbenzene 98-82-8 5 1 5 250

Bromobenzene 108-86-I 5 f I 5 250

n-Propylbenzene 103-65-1 5 1 250

2-Cbiorotoluene J95-49-8[ 5 J 1 5 j250J _____

4-Chiorotoluene J 106-43-4 5 J 5 j 250

1,3,5-Triinethylbenzene 10-781 _____ I L 250

tr-utylbenzene 98-06-6 5 1_____ I ' 250

I1,2,4-Trimethylbenzenc 95-63-6 j 5 1 J 5 J 250

sec-butylbenzene 135-98-8 ] 5 I 5 250

4-Isopropyltoluene j 99-87-6 j 5 j [ 5 250

n-Butylbenzene j 104-51-8 5 ] 5 250

l,2,4-Trichlorobcnzene ] 120-82-1 5 j 250

Napthalene j 9-0-3 J 5 I 5 j 250

Hexachlorobutadliene 87-8 1 5 5~ 5

FI,2,3-Trichlorobenzene 1 87-61-6 25

L~~-Ciimionlited or J 75-05-8 100 1 20 100 0 _____

Reprtig lmit litedforsoil/sediment are based on wet weight. The reporting limits calculated by the laboratory for

soil/sediment, calculated on dry weight basis, will be higher.

2 2-Chloroethyl vinyl ether cannot be reliably recovered from acid preserved samples

3 Optionally, 5 riL- purge volume if adequate sensitivity is obtained.
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Table 2

STL Primary Standard Calibration Levels, S niL purge'

Clbration Level ug/L
Compound Level I Lvl2 Level 3 Level 4 Level 5

l,2-Dichloroethanc-d.4 (Surrogate) 5 2050 100 200
Toluicne-dS (Surrogate) 5 20_____ 50 t00 200
4-Broinotluorohernzene (Suirrogate) 5 2050 100 200
Dichlorodifluoromethane 5 2050 100 200
Chloromethane 5 2050 100 200
lBronionctharne 5 2050 100 200
Vinyl chloride 5 20 50 100 200
Chloroethane 5 20 50 100 200
Trichlorofluoronicthane 5 20 50 100 200
Acrolein 50 200 500 1000 2000
Acetone 5 20 50 100 200
TrichlorotriflUoroerhaneC 5 20 s0 100 200
iodonietlane 5 20 50 100 200
Carbon disijltide 5 20 50 100 200
Methylene chloride 5 20 50 too 200
tcrt-Blutyl alcohiol t00 400 1,000 2,000 4,000
1, I-Dichloroethene 5 20 50 100 200
1, I-Diclilorocetiane 5 20 50 100 200
trans- 1,2-Dichlorociliene 5 20 1 50 100 200
Actylonitrile 50 200 1 500 1,000 2,000
Methyl iert-bUtyl ether (MTBIS) 5 20 50 100 200
Iliexane 5 20 50 100 200
cis-l1,2-Dichloroethene 5 20 50 100 200
Tetrahydrofuran 5 20 50 100 200
Chloroform 5 20 50 100 200
1,2-Dichloroethanc 5 20 50 100 200
Dibronnoinetlane 5 20 50 100 200
2 -Rutarnone 5 20 50 100 200
1,4-Dioxane 250 1000 2,500 5,000 10,000
1, 1, I-Trichlorcoethane 5 20 50 100 200
Carbon tetrachloride 5 20 50 100 200
_Bromowidihloromtane 5 20 50 100 200
1,2-Dichloropropane 5 2±0 50 100 200

1cis-1,3-Dichloropr-opene 5 20 50 10020

Trich loroethene ~~~~5 [ 20 5 100o [ 200
1Di brow och111oronetIi a nc 5 2050 100 200
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Table 2

STL Primary Standard Callbration Levels, 5 adL purge'

Compound Level I Lee1 eel3 Lvl4 Level 5

I1,2-Dibromocthane 5 2 01 200

1,2,3.-Trichloropropane 5 20 50 100 200

Acetonitrile 50 200 500 1000 2000

1, 1,2-Trichloroethane 5 20 50 100 200

Benzene 5 20 50 100 200

lEthylmnethacrylate 5 20 50 100 200

trans-1,3-Dichloropropene 5 20 50 100 200

Brornoform 5 20 50 100 200

4-Methyl-2-pentanone 5 20 50 100 200

2-Hexanone 5 20 50 100 200

Tetirachloroethene 5 20 50 100 200

Toluene 5 20 50 100 200

1,1,2,2-Tcetrachloroethane 5 20 50 100 200

2-Chioroethyl vinyl ether 10 40 100 200 400

Vinyl acetate 5 20 50 100 200

Chlorobenzcne 5 20 50 100 200

Ethylbenzene 5 20 50 100 200

Styrene 5 20 50 100 200

t-1,4-Dichiloro-2-butene 5 20 50 100 200

mnand pXylenes 10 40 100 200 400 -

o-xylcnc 5 20 50 100 200

1 ,3-Dichlorobcnzene 5 20 50 100 200

1,4-Dichlorobenzene 5 20 50 100 200

1,2-Dichlorobenzene 5 20 50 100 200

2,2-Dichloropropane 5 20 50 100 200

Bromochloroinethane S 20 50 j 100 j 200

I1,1-Dichloropropene j 5____ 20 50 ] 100 1 200

[Bromodichloromethane 5 20 J 5 100 200

I1,2-Dichloropropane } S20 J 50 100 200

I1,3-Dichloropropane 1 5 j 20 50 100 200

lsopropylbenzenc 5 ] 20 [ 0100 J 20

Bronnobenzene 5 20 50 J 100 200

n-Propylhenzcne 5 20 50 100 [ 200

2-Chlorotoluene J 5 20 50 [ 100 200

4-Chlorotoluene J 5 20 j 50 t0020

I I,,5-rimehylenzne 1 5____ J 20 ] 50 j 100__j 200

Itert-Butylbcnzene [ 5 0=5 10 200 I
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Table 2

STL Primary Standard Calibration Levels, 5 mL purge'

CalibainLvluL
Compound Level I Level 2 -Level 5

I1,2,4-Tritnethylbenzene 5 20 _______ j o j 200Isee-bUtylbenzene 5 20 J _________ 0 J 200
I_4 -_lsopropyltol uene I 20 J _____ j 00 200

n-BL~tylbenzene I 20 J ______0 j0 200
I1,2,4-Trichlorobenzenc I 20 01-00 200
Napthalene I 5 20 1 50 j-- 100- 200IIlexachlorobutadictne I 1 20 1 50 1 100 200
l,2,3-~TrichlEorobcEn7Ce I2 50 100 200

Levels for 25 mL purge are 5 times lower in all cases

Table 2A

1 1/22/02
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STL Primary Standard Calibration Levels, Low Level'

Calibration Level ug/L _ _ _ _ _ _ ______ _ _ _ _ _ _ _ _

Compound LvlI eel2 Level 3 Level 4 Level 5

Dibromof__uoromethae__Sunrogte___ - -o 204

12Dibr holuoromethane-d (Surrogate) 1 5 10 20 40

Toluene-dS (Surrogate) I 5 10 20 40

Bromofluorobenzene (Surrogate) 1 5 10 20 40

Dichlorodifluoromethane 1 5 10 20 40

Chloromethane 1 5 1 0 20 40

Vinyl Chloride I 5 1020 40

Bromomethane I 5 10 20 40

Chloroethane 1 5 10 20 40

Trichlorofluoromethane 1 5 10 20 40

Acrolein to~~~1 50 100 200 400

Acetone ~ ~~~~2 10 120 40 80

1,1-Dichloroethene 1 5 10 20 40

Trichlorotrifliioroethane I 5 I10 20 40

lodomethane I 5 10 20 40

Carbon Disulfide 1 5 10 20 40

Methylene Chloride 1 5 t0 20 40

Acetonitrile 10 50 100 200 400

Acryloniitrile 10 50 100 200 400

Methyl tert-butyl ether 1 5 10 20 40

trans- 1,2-Dichloroethene I 5 1 0 20 40

H-exane I 5 10 20 40

Vinyl acetate 1 5 10 20 40

IJ-.Dichloroethanec 1 5 10 20 40

tert-Butyl Alcohol 20 100 200 400 800

2-Butanone 2 1 0 20 40 80

cis-l1,2-dichloroethcne 1 5 1 0 20 40

2,2-Dichloropropane I 5 10 20 40

Bromochloromethane 1 5 10 20 40

Chloroform 1 5 10 20 40

Tetrahydrofuran I 5 1 0 20 40

I , I, I-Trichl oroethane 1 5 1 0 20 40

1, I-Dichloropropene 1 5 10 20 40

Carbon Tetrachloride I 5 10 20 40

1,2-Dichloroethane 1 5 hO0 20 40

Benzene I 5 1020 40

Trichioroethene I 5 10 20 40

1,2-Dichloropropane I5 10 20 40

1,4-Dioxane 50 250_500 000 2000

Dibromomethane I510204
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Table 2A

STIL Primary Standard Calibration Levels, Low Level'

Calibration Level ug/L
Compound Level I Level 2 Level 3 Level 4 Level 5

Broinodichloromethane I 5 10 20 40
2-Chloroethyl vinyl ether -2 10 20 40 80
Cis-l1,3-Dichloropropene 1 5 10 20 40
4-Mcthyl-2-pentanone 2 10 20 40 80
Toluene 1 5 10 20 40
trans-l1,3-Diehloropropene I 5 10 20 40
Ethyl Methacrylate 1 5 10 20 40
1,1,2-Trichloroethane 1 5 I0 20 40
1,3-Dichloropropane 1 5 10 20 40
Tetrachloroethene 1 5 10 20 40
2-Ilexanotie 2 10 20 40 80
D ibromochloromeihane I 5 10 20 40
1,2-Dibroniocthane I 5 10 20 40
Chlorobenzene 1 5 1 0 20 40
l,l1,I,2-Tetrachloroethanc I 5 10 20 40
Iihylbenzene I 5 10 20 40
mn + p-Xylcne 2 10 20 40 80
Xylene-o 1 5 1 0 20 40
Styrene I 5 1 0 20 40
Bromnoform I 5 I0 20 40
lsopropylbenzenc I 5 1 0 20 40
1, 1,2,2-Tetrachloroethane I 5 1 0 20 40
I,4-Dicliloro-2-butene I 5 1 0 20 140
1,2,3-Trichloropropane 1 5 1 0 20 40
I3romobenzcnc I 5 1 0 20 40
in-Propylbcnzenc I 5 10 20 40
2-Chiorotoluene I 5 10 20 40
I,,5-Trirnethylbernzene I 5 I10 20 40
4-ChilorololLiene I 5 0 40
Iert-Butylbenzene 5 I10 20 40
I1,2,4-Trimcthylbcnzene I5 1 0 20 40
sec-Butylbenzene I5 I10 20 40
4 -IsopropyltolUene I 5 1 0 20 40
I ,-Diehlorobenzene I5 1 0 20 40
IA.-Dichlorobenzene I510 20 40
n-Butylbenzene I 50 20 40

,124-Duic hnlIoro berze ne I 5 0 20 40
I1,2 -Dibronio-3-chloropropanc H ( 20 4
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Table 2A

STL Primary Standard Calibration Levels, Low Level'

Calibration Level ug/L ______ ________

Compound Level I Lvl2 eel3 Level 4 Level 5

1,2,4-Tricblorobenzene 1 5 10 20 40

Hexachlorobutadiene 1 5 10 20 40

Naphthalene I 5 10 20 40

l,2,3-Trichlorobenzenc 1 5 1 0 20 40

Cyclohexane 1 5 10 20 40

Methyl Acetate 2 10 20 40 80

Methylcyclohexane 1 5 10 204

1,3,5-Trichlorobenzene I 5 10 20 4

25 mul purge samples analyzed at 5 mL purge on more sensitive equipment.

1 1122102
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Table 3

STL Appendix IX Standard and Reporting Limits, 5 ml, purge

GAS Reporting Limits

Compound Number 5 ml- Water 25nnL 2 Low Soil Medium Soil
- ~~~~~~ ~water atg/L pg/kg gm

Allyl Chloride 107-05-1 10 2 10 500
Acetonitrile 75-05-8 100 20 00o 5000
Dichlorolluoromethane 10 2 10 500
Isopropyl ether 108-20-3 10 2 10 500
Chioroprene 126-99-8 5 1 2 5 250
n-Butanol 71-36-3 200 50 200 1 10,000
Propionitrile 107-12-0 20 4 20 1000
Metliacrylonitrile 12-9- 5 -2 5 250
Isobutanol 7-3I 200 50 200 10,000
Methyl miethacrylate 0-6- 5 2 5 250
l1,l1 ,2-Tetrachloroethanc 3-2- 5 I 5 250
1,2-Dibromio-3-ebloropropane 96-12-8 10 2 10 500
Ethyl ether 60-29-7 t0 2 10 500
Ethyl Acetate 141-78-6 1 20 4 20 1,000
2-Nitropropane 7946-9 10 4 10 500
Cyclohexanone 108-94-1 N/A' N/A' N/A' N/A'
Isopropylbenzene 98-82-8 5 I 5 250
2-Methylnaphthalene 91-57-6 NA 5 NA 330
(Michigan only)III

Cyclohexanone decomposes to Ij-dimiethoxycyclohexane in methanolic solution. Reporting limits cannot be aecurately
(letCnnlined(.

2Optionally, 5 nil- purge voIlume1 if adequate sensitivity is obtained.
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Table 4

Recommnended/STL Appendix IX Standard Calibration Levels, pg/L

Compound Level I Level 2 Level 3 Level 4 Level 5

Ally] Chloride 5 20 50 100 200

Acetonitrile 50 200 500 1000 2,000

Dichlorolluoromnethane 5 20 50 00o 200

Isopropyl ether 5 20 50 100 200

Chloroprene 5 20 50 00o 200

n-Butanol 100 400 1,000 2,000 4,000

Propionitrile 10 40 100 200 400

Methacrylonitrile 5 20 50 too 200

Isobutanol 100 400 1,000 2,000 4,000

Methyl inethacrylate 5 20 50 100 200

l,l1,1,2-Tetrachloroethane 5 20 50 t00 200

1,2-Dibromo-3-chloropropane 10 40 100 200 400

Ethyl ether 5 20 50 100 200

Ethyl Acetate 10 40 100 200 400

2-Nitropropanc 10 40 100 200 400

Cyclohexanone 50 200 500 1,000 2,000

2-Methylnaphthalene (Michigan 2 10 20 40 SO

only) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table 5

Reportable Analytes for STL Standard Tests, Primary Standard

CAS STL TCLP TCL Appendix UTS
Compound Number Standard DC

List

Dichlorodit~luoromeihane 75-71-8 X X
Chloroniethane 74-87-3 X X X X
Bromrroiethanc 74-83-9 X X X X
Vinyl chloride 75-014 X X X X X
Chlorocthane 75-00-3 X X X X
Trichlorotluoroniethane 75-69-4 X X
Acrolein 107-02-8 X X
Acetone 67-64-1 X X X X
Trichlorotrifluoroethane 76-13-1 _____X

Ethanol 4- 1 7-5
lodoinedihne 74-884 ______ X X

Carbon disulfaide 75-15-0 X X X X
Methylene chloride 75-09-2 X X X X
tert-IBUtly alcohol 75-65-0
1, I-Dichioroethene 75-35A X X X X X
1, I-Dichlorocihane 75-34-3 X X X X
Irans-l1,2-Dichlorocthicne 156-60-5 X X -X X
Total dichiotoethenec X X X X
Acrylonitrile 107-13-1 ______ XX

Methyl tcrt-bUtyl ether 1634-044
(MT131E)

Illexane 110-54-3

cis-l1,2-Dichlor oethene 156-59-2 X X _____

Tetrahlydrofuran 109-99-9

Chloroform 67-66-3 X X X X X
1,2-Dichloroethane 107-06-2 X X X X X
Dibronioniethane 74-95-3 X X
2-Bulanone 78-93-3 X X X X N
1,4-Dioxaric 123-91-1 _______ N
l.1,I -Trichloroethane 71-55-6 N N N N
Carbon tetrachloride 56-23-5 X N N N N
B~romodichloroyinethane 75-274 N N N N

1,2-Dichloropropanec 78-87-5 N N N
e is-l1,3-IDichloroproperie 10061-01-5 N N NX N

ITrichloroedhene J79-01-6 X N NX X X
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Table 5

Reportable Anallytes for STL Standard Tests, Primary Standard

CAS STL TCLP TCL Appendix UTS
Compound Nubr Standard IX

List

Dibromoehloromethane 1248-1 X X X X

1,2-Dibromoethane 1 06-93-4 X X

1,2,3-Trichioropropane 96-184 X X

1, 1,2-Trichloroethane 79-00-5 X X X X

Benzene 7143-2 X X X X X

Ethylmetliacrylate 97-63-2 1X X

trans-l1,3-Dichloropropene 10061-02-6 X X X X

Bromoform 75-25-2 X X X X

4-Methyl-2-pentanone 108-10-1 X X X X

2-H-exanone 591-78-6 X X X

Tetrachloroethene 127-184 X X X X X

Toluene 108-88-3 X X X X

1, 1,2,2-Teirachiloroethane 79-34-5 X X X X

2-Chioroethyl vinyl ether 110-75-8 ____ _____

Vinyl acetate 108-05-4 X ____

Chlorobenzene 108-90-7 X X X X X

Ethylbenzene 10-A1-4 X X X X

Styrene 100-42-5 X X X

tI1,4-Dichloro-2-butene 110-57-6 ______ X

mnand pXylenes _____ X X X X

o-xylene 9547-6 X X XX

Total xylenes 1330-20-7 X X XX

1,3-Dichlorobenzene 541-73-1

I1,4-Dichlorobenzene 106-46-7

I1,2-Dichiorobenzene 95-50-1

1 1/22/02
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Table 6

Reportable Analytes for STL Standard Tests, Appendix IX standard

Copound Nubr STL TCLP TCL Appendix UTS
Standard PC

_________________________________IList

Ally) Chloride 10-51X
Acetonitrilce50- x x
Diehioro fluo ro methane7544
Isopropyl ether 182-
Chloroprene 12-98X

ni-Butanol7133
Propionitrile 107___12__0 i
Methoerylon itril 12-9- X X
I sobutanol 78831 X
Methyl nicthacrylate 80-62-6 XN i
1, 1, 1,2-Tctraehloroethanc 630-20-6 ______i i
I 2-Dibrorno-3-cliloropropanc 96-12-8 X- i
Ethyl ether 60-29-7 ______i

Ethyl Acetate 141-78-6 iN
2-Nitropropanc 79-46-9
Cyclohexanone 108-94-1 iN
Isopropylben'zene 98-812-8

1 1/22/02
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Table 7

Internal Standards

Standard Concentration Quantitation ion Quantitation ion

________________________ g/mL (5 mLI purge) (25 nmL purge)

Filuorobenzenc 50 96 96

Chlorobcnzcne-d5 50 117 119

I1,4-Diclhlorobenzene-d4 50 152 152

Notes:

1) 5 ItL of the internal standard is added to the sample. This results inna concentration of each internal in the sample of
50lig/L for a 5 niL purge or I10 Itg/L for a 25 rmL purge

2) Except for mediumn level soils, the surrogatc and internal standards may be combined in one solution.

'Fable 8

Surrogate Standards

Surrogate Compounds Standard
Concentration ltg/nmL

I1,2-Dichiloroetlhane-d4 50

Dibiror11fl~lorormetharic 50

TolUene-cl, 50

4-Broimofluorobenizene 50

Notes:

I) 5 ILL of the surrogate standard is added to the sample. This results in a concentration of each Surrogate in the sample
of 50pg/L forn am rL purge or I10 [Lg/L for a 25 mnLpurge.

2) Except for mnedium level soils, [the surrogate and internal standards may be comnbined in one solution.

3) Recovery limits for- surrogates are generated fromt historical data and are maintained by the QA department.

1 1/22/02
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Table 9

Matrix Spike /LCS Control Compounds

Compound Standard Concentration tg /mL

l,lI-Dichloroethene 50

Trichlorocthene 50

Toluone 50

Ben zene 50

Chlorobenzene 50

n-Hexane (Ohio VAP only) 50

Notes:

I ) 5 tL- of the standard is added to the LCS or matrix spiked sample. This results in a concentration of eachi spike analyte
in the sample of 50Ig/L for aS inLd purge or I10 pg/L. for a 25 ml- purge.

2) Recover y and precision limits for LCS and MS/M SD are genlerated from h istorical data and are maintained by the QA
cldeartminen I.

3) Full ana lyle spikes may also be used at rho laboratories opt ion or at client request

Table 10

BFB Key Ion Abundance Criteria

M ass Ion AbUndance Crueti ia

50 15% too40% of Mass 95

75 30% to 60% of Mass 95

95 Base Peak, 00%UX Relative Abundance

96 5%X to 9% of Mass 95

173 Less Than 2% of Mass 1 74

174 Greater Than 50% of Mass 95

175 5% to 9% of Mass 174

176 Greater Than 95%, But Less Than l0 I% of Mass 1 74

177 5%A to 9%4 of Mass I 76

11/22/02
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Table 11

SPCC Compounds and Minimum Response Factors

Compound ~~~8260B,
8260A

Min. R'

Chloromethane 0.100

I ,l-Dichloroethane 0.100

Bromoform >0. I00

1, 1,2,2-Tetrachloro eth anrc 0.300

Chlorobcnzen 0.0

Table 12

CCC compounds

Compound Max. %RSD from Initial Calibration Max. %D for continuing

I ~~~~~~~~~~~~~calibration

Vinyl Chloride <300 <20.0

1,1I-Dichloroethene <30.0 <20.0

Chloroform <30 0 <20.0

I1.2-Dichloropropane <30.0 <20.0

Toluene <30.0 <20 0

Ethylbenzene <30.0 <20.0

n-Hexane (Ohio APol)<30.0 <20.0

Table 13

Characteristic ions

Compound Primary* Secondary Tertiary

I1,2-Dichlorciethane-d 4 (Surrogate) 65 102 _________

Dichlorodifluoronicthanc 85 87 50,101,103

Chloromethane 50 52 49

Vinyl chloride 62 64 6 1

Bromorrethanec 94 96 79

Chioroethane 64 66 4

Trichlorofluoromethane 101 103 6

11/22102
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Table 13

Characteristic ions

Compound Primary* Secondary Trtiary

1,I -Diehloroothene 96 61 9

Acrolein 56 55 5

lodomothane 142 12714

Carbon disulfide 76 78
-Tiichlorotrifluorocthane 151 101 153
Ethanol 45 46
Acetone 43 58
Methylene chloride 84 49 51, 86
tort- Butyl alcohol 59 74
trans-1,2-Dichloroethene 96 61 98
Acrylonitrile 53 52 51
Methyl tert bL~tyl ether 73
I-lexane 57 43
IJ1-Dichloroothane 63 65 83
cis- 1 ,2-Dichlorocthoene 96 6 1 98
2-Bl~uanone 43 72**
TetrahydrotLoran 42 7 1

ClhIntoform 83 85 47
I1.2-IDichlorocthane 62 (A 98
Dr bromonmethane 93 174 95, 172, 176
I 4-Dioxane 88 58
Vinyl acetate 43 86
i, i, I -Trichloroethane 97 99 117

-Carbon tetrachlIorido 117 119 121
[Bonzone 78 52 77

Triclhloroctliene 130 95 97, 132
I1,2-Dichloropropano 63 65 41
Broniod ich lorornethane 83 85 129

-2-Cliloroothyl vinyl other 63 65 106
-cis-1I 3-Dicliloropropone 75 77 39
trans-I1,3-Dichloropropene 75 77 39
1, 1,2-Trichloroethane 97 83 85, 99
Chlorodibromomothane 129 127 131
Br1omoici1m11 173 171 175,252

I1.2,3-Trichloropropane 75 1077,112, 97

Tokletne-d~ (Surrogate) 98 70 100

4-I31romo0Iluorobenzene (SUrro0ga'te) 95 174 176
Tolticne 91 92 65

4-Met hyl-2-pcntanone 43 58 57, 100

11/22/02
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Table 13

Characteristic ions

Compound Primary* Secondary Tertiary

Tetrachloroethene 164 { 166 { 131
Ethyl methacrylate 69 41 99,86, 114

2-Hlexanone 43 58 57, 100

Chlorobenzenc 112 114 77

Ethylbenzene 106 91

Xylenes 106 91 _______

Styrene 104 103 78,51,77

Dichlorobenzene (all isomers) 146 148 MI

trans I1,4-Dichloro-2-butene 53 75 89, 77, 124

1, 1,2,2-Tetrachloroethane 83 85 131, 133

Ally] Chloride 7 17
Acetonitrile 40 41

Dichlorofluoromethane 67 69

Isopropyl ether 87 59 45

Chloroprene 53 88 90

n-Butanol 56 41 42

Propionitrile 54 52 55

Methacrylonitrile 41 67 52

Isobutanol 41 43 74

Methyl methacrylate 41 69 100

1, 1,1,2-Tetrachloroethane 131 133 119

I1,2-Dibromo-3-chloropropane 157 155 1 75

Ethyl ether 59 74 ________

Ethyl Acetate 43 88 61

2-Nitropropane 41 43 46

Cyclohexanone 55 42 98

Isopropylbenzene 105 120

*Thc primary ion should be used for quantitation unless interferences are present, in which ease a secondary ion may be used.

**m/z 43 may be used for quantitation of 2-Butanone, but m/z 72 must be present for positive identification.

1 1/22/02
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1 REQUIREMENTS FOR EPA 624

1. 1. Method 624 is required for demonstration of compliance with NPDES wastewater discharge
permits. This method can be applied only to aqueous matrices. The standard analyte list and
reporting limits are listed in Table B-I.

I1.2. The tune period for this method is defined as 24 hours.

1.3. The initial calibration curve for this method requires at least three points.

1 .4. Sample concentrations are calculated using the average RRF from the initial calibration curve.

1.5. Each target analyte is assigned to the closest eluting internal standard.

1.6. Initial demonstration of Proficiency

1.6. 1. The spiking level for the four replicate initial demonstration of proficiency is 20 ptg/L. The
acceptance criteria are listed in Table B-2

1.7. Initial calibration Curve requirements:

1.7. 1. Target com1pou~nds must have RSD • 35%.

1.7.2. If'this requirement canl not be met, a regression curve must be constnicted for the non-
compliant compounds. There is no correlation coefficient requirement for the regression
Curve.

1.8. Continuing calibration verification requirements:

I .8. 1. The continuing calibration standard is fromt a different Source than the initial calibration
standard. The acceptance criteria are listed in Table B-2.

I1.9. Matrix Spike and LCS requirements

1.9. 1. The matrix spike and LCS are spiked at 20 pg/L. A matrix spike duplicate is not necessary
for this method. The recovery limits for matrix spike and LCS recovery are listed inl Table
C-2.

110. Method clarifications, modifications and additions

11/22/02
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1.1I0. 1. Section 5.2.2 of the source method describes the trap packing materials as Tenax GC,

Methyl silicone, silica gel and coconut charcoal. STL routinely employs the Supelco
VOCARB 3000, which consists of Carbopack B and Carboxen 1000 and 1001.

1.10.2. Section 5.3.2 of the source method describes a packed analytical column. STL routinely
employs capillary columns when performing this method.

1. 10.3. The source method provides a suggested list of compounds for internal and surrogate
standards. STL uses the following two compounds which are not on the table:
Chlorobenzene-dJ5 (internal standard) and 1 ,2-Difluorobenzene-d 4 (surrogate).

11/22102
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Table A-i.

Method 624 Analytes and Reporting Limits

Analytes 191
Benzene 5
Bromodichloromethane 5
Bronnoforrm 5
Brornorriethane 5
Carbon tetrachloride 5
Chlorobcnzenc 5
Chloroethane 5
2-Chloroethyl vinyl ether S
Chlorofonn 5
Chloromethane S
Dibrornochloronmethane 5
I1,2-Diclhlorobenzcne 5
I1,3-Dichlorobenzcnc 5
I1,4-Dicehlorobcnzenc 5
1,J-Dichloroethane 5
I1,2-Dichloroctlianc 5
1,J-Dichloroetlhene 5
trans-I1,2-Dichlorocthenc 5
I1,2-Dichloropropane 5
cis-1I,3-Dicliloropropcen 5
trans-I1,3-Dichiloropropene 5
Ethylbcnzenc 5
Methylene chloride 5

I, ,2,2-Tctrachloroethanc 5
Tetrachloroethene 5
ToILuC1C 5
1, 1, I -Trichloroethanc 5
1, 1,2-Triclilorocthanc 5
Trichlorocthene 5
Trichlorofluoronnethane 5
Vinyl chloride 5

11/22/02
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Table A-2.

Method 624 QC Acceptance Criteria

Analytes Daily QC check Mean recovery, 4 Standard deviation, Matnix spike and LCS

acceptance replicate initial 4 replicate initial acceptance criteria

cniteria (20pg/L demonstration demonstration
spike) acceptance criteria acceptance criteria (% recovery)

~~~~~~(20pig/L spike) (20pag/L spike)

Benzene 12.8-27.2 15.2-26.0 6.9 37-151

Bromodichloromethane 13.1-26.9 10.1-28.0 6A4 35-155

Bromoform 14.2-25 8 11I4-31.1 SA 45-169

Bromomethane 2.8-37.2 D-41.2 17.9 D-242

Carbon tetrachloride 14.6-25.4 17.2-23.5 5.2 70-140

Chlorobenzene 13 2-26.8 16.4-27.4 6.3 37-160

Chloroethane 7.6-32.4 1 8.4-40.4 11.4 14-230

2-Chloroethyl vinyl ether D-44.8 D-50 4 25.9 D-305

Chloroform 13,5-26 5 13.7-24.2 6.1 51-138

Chloromethane D-40.8 D-45.9 19.8 D-273

Dibromochloromethane 13.5-26.5 13 8-26.6 6.1 53-149

1,2-Dichlorobenzene 12.6-27.4 11 8-34.7 7.1 18-190

l,3-Dichlorobenzene 14.6-25.4 17.0-28 8 5.5 59-156

1,4-Dichlorobenzene 12.6-27.4 11,8-34.7 7.1 18-190

1, 1-Dichloroethane 14,5-25 5 14.2-28.5 5 I 59-155

I1,2-Dichlorocthane 13 6-26.4 14 3-27.4 6.0 49-155

1, I-Dichloroethene 10 1-29.9 3,7-42.3 9.1 D-234

trans-I ,2-Dichloroethene 13.9-26.1 13.6-28.5 5.7 54-156

1,2-Dichloropropane 6 8-33.2 3.8-36 2 13.8 D-210

cis-I1,3-Dichloropropene 4.8-35.2 1.0-39.0 15.8 D-227

trans-l1,3-Dichloropropene 10.~0-30.0 7.6-32.4 10.4 17-183

Ethylbenzenc 11I.8-28.2 17.4-26.7 7.5 37-162

Methylene chloride 12 1-27.9 D-41.0O 74 D-221

1, 1,2,2-Tetrachloroethane 12.1-27.9 13,5-27.2 7.4 46-157

Tetrachloroethene 14.7-25 3 17.0-26.6 5.0 64-148

Toluene 14.9-25 1 16 6-26.7 4.8 47-150

1,1,1I -Trichloroethane 15 0-25.0 13.7-30.1 4.6 52-162

1, 1,2-Trichloroethane 14.2-25.8 14.3-27.1 55 52-150

Trichloroethene 13.3-26.7 18.6-27.6 6.6 71-157

Tri~ychlrfloomethane 9 6-30 4 8.9-31.5 10.0 17-181

Viy choie0.8-39.2 D-43 5 20.0 D-251

1 1/22/02
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1. SCOPE AND APPLICATION

1.1 This method is based upon SW846 8270C, and is applicable to the determination of the
concentration of sernivolatile organic compounds in extracts prepared from solid and
aqueous matrices. Direct injection of a sample may be used in limited applications. Refer to
Tables 1, 2, 3 and 4 for the list of compounds applicable for this method. Note that the
compounds are listed in approximate retention time order. Additional compounds may be
amenable to this method. If non-standard analytes are required, they must be validated by
the procedures described in section 13 before sample analysis.

1 .2 The following compounds may require special treatment when being determined by this
method:

* Benzidine can be subject to oxidative losses during solvent concentration and exhibits
poor chromatography. Neutral extraction should be performed if this compound is
expected.

* H-cxachloroeyclopcrntadiene is subject to thermal decomposition in the inlet of the gas
chromnatograph, chemical reaction in acetone solution, and photochemical
decomposition.

* N-Nitrosodiphenylamine decomposes in the gas chromatographic inlet and cannot be
distinguiished fromt diphenylarnine.

* Pentachlorophenol, 2,4-dinitropheiiol, 4-nitrophenol, 4,6-dinitro-2-methiylphecnol, 4-
chloro-3-methylphcnol, benzoic acid, 2-nitroaniline, 3-nitroanilinc, 4-chloroanilince, and
benzyl alcohol are Subject to erratic chromatographic behavior, especially if the GC
system is contamninated with high boiling material.

* Flexachlorophene is not amenable to analysis by this method.

* 3-Methylphecnol cannot be separated from 4-methylphenol by the conditions specified in
this method.

1.3 The standard reporting limit of this method for determining an individual compound is
approximately 0.33 mig/kg (wet weight) for soil/sediment samples, I - 200 mng/kg for wastes
(dependent on matrix and method of preparation), and I0 pg/L for groundwater samples.
Some compounds have higher reporting limits. Refer to Tables I and 2 for specific SRI-s.
Reporting limits will be proportionately higher for sample extracts that require dilution.

1.4 The associated LIMS code is QL (8270C).

2 SUMMARY OF METHOD

2.1I Aqueous samples are extracted with methylene chloride using a scparatory funnel, and/or a
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continuous extractor. Solid samples are extracted with methylene chloride / acetone using
sonication, soxhiet, accelerated soxhlet or pressurized fluid extraction. The extract is dried,
concentrated to a final volume of 2 mL for waters and soils, and analyzed by CC/MS.
Extraction procedures are detailed in SOP# CORP-OP-0OOINC. Qualitative identification
of the parameters in the extract is performed using the retention time and the relative
abundance of characteristic ions. Quantitative analysis is performed using the internal
standard technique with a single characteristic ion.

3 DEFINITIONS

3.1 CCC (Calibration Check Compounds) - A subset of target compounds used to evaluate
the calibration stability of the CC/MS system. A maximum percent deviation of the CCC's
is specified for calibration acceptance.

3.2 SPCC (System Performance Check Compounds) - Target compounds designated to
monitor chromatographic performance, sensitivity, and compound instability or degradation
on active sites. Minimum response factors are specified for acceptable performance.

3.3 Batch - Thec batch is a set of up to 20 samples of the same matrix processed using the same
procedures and reagents within the same time period. The Quality Control batch must
contain a matrix spike / spike duplicate (MS/MSD), a Laboratory Control Sample (LCS),
and a method blank. Batches are defined at the sample preparation stage. Batches should
be kept together through the whole analytical process to the extent possible, but it is not
mandatory to analyze prepared extracts on the same instrument or in the same sequence.
Refer to the STL North Canton QC Program document (QA-003) for further details of the
batch definition.

3.4 Method Blank - An analytical control consisting of'all reagents, internal standards and
surrogate standards, that is carried through the entire analytical procedure. The method
blank is used to define the level of laboratory background and reagent contamination.

3.5 LCS (Laboratory Control Sample) - A blank spiked with the parameters of interest that is
carried through the entire analytical procedure. Analysis of this sample with acceptable
recoveries of the spiked materials demonstrates that the laboratory techniques for this
method are acceptable.

3.6 MS (Matrix Spike)- aliquot of a mnatrix (water or soil) fortified (spiked) with known
quantities of specific compounds and subjected to the entire analytical procedure in order to
indicate the appropriateness of the method for the matrix by measuring recovery.

3.7 MSD (Matrix Spike Duplicate)- a second aliquot of the same sample as the matrix spike
(above) that is spiked iii order to determine the precision of the method.
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4 INTERFERENCES

4.1 Method interferences may be caused by contaminants in solvents, reagents, glassware, and

other processing apparatus that lead to discrete artifacts. All of these materials must be

routinely demonstrated to be free from interferences under conditions of the analysis by

running laboratory method blanks as described in the Quality Control section. Raw

CC/MS data from all blanks, samples, and spikes must be evaluated for interferences. If an

interference is detected it is necessary to determine if the source of interference is in the

preparation and/or cleanup of the samples; then take corrective action to eliminate the

problem.

4.2 The use of high purity reagents, solvents, and gases helps to minimize interference problems.

4.3 Matrix interferences may be caused by contaminants that are coextracted from the sample.

The extent of matrix interferences will vary considerably from source to source, depending

upon the nature of the sample.

4.4 Contamination by carryover can occur whenever high-level and low-level samples are
sequentially analyzed. To reduce carryover, the sample syringe must be rinsed with solvent

between samples. Whenever an unusually concentrated sample is encountered, it should be

followed by the analysis of solvent to check for cross contamination.

4.5 Phithalate contamination is commonly observed in this analysis and its occurrence should be

carefully evaluated as an indicator of a contamination problem in the sample preparation
step of the analysis.

5 SAFETY PRECAUTIONS

5.1 Employees must abide by the policies and procedures in the Corporate Safety Manual,

Radiation Safety Manual and this document.

5.2 Eye protection that protects against splash, laboratory coat, and appropriate gloves must be

worn while samples, standards, solvents and reagents are being handled. Disposable gloves

that have become contaminated will be removed and discarded; other gloves will be

cleaned immediately.

5.3 Chemicals that have been classified as carcinogens, or potential carcinogens, under OSHA

include: Benzo(a)anthraccne, benzidine, 3,3'-dichlorobenzidine, benzo(a)pyrene,

dibenzo(a,h)anthracene, and n-nitrosodimethylaminc. Primary standards should be

purchased in solution. If neat materials must be obtained, they shall be handled in a hood.
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5.4 The following is a list of the materials used in this method, which have a serious or significant
hazard rating. NOTE: This list does not include all materials used in the method.
The table contains a summary of the primary hazards listed in the MSDS for each
of the materials listed in the table. A complete list of materials used in the method can
be found in the reagents and matenials section. Employees must review the information in
the N4SDS for each material before using it for the first time or when there are major
change to the M SDS. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Material (1) Hazards Exposure Signs and symptoms of exposure
________________ ~Lim it (2)

Mcihylene Chloride Carcinogen 25 ppmn- Causes irritation to respiratory tract. Has a strong narcotic effect
TWA with symptomns of mnental confusion, light-headedness, fatigue,

Irritant nausea, vomiting and headache. Causes irritation, redness and
125 ppm- pain to the skin and eyes. Prolonged contact can cause burns.

_____________STEL Liquid degreases the skin. May be absorbed through skin.

Suliwuic Acid Corrosive I Mg/M3- Inhalation produces damaging effects on the mucous membranes
TWA and uipper respiratory tract. Symrptomrs mnay include irritation of

Oxidizer the nose and throat, and labored breathing. Symnptomrs of redness,
pain, and severe burn can Occur. Contact can Cause blurred

Dehydrator vision, redness, pain anti severe tissue burns. Can cause
blindness.

Poison

I- A ways add acidn to water to prevent violent reactions.

2 - FXPOsure limit refers to the 05S-A regtilatOiy eXPOSuire limlit.
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5.5 Exposure to chemicals must be maintained as low as reasonably achievable; therefore,

unless they are known to be non-hazardous, all samples should be opened, transferred, and

prepared in a fume hood, or under other means of mechanical ventilation. Solvent and

waste containers should be kept closed unless transfers are being made.

5.6 The preparation of standards and reagents will be conducted in a fame hood with the sash

closed as far as the operation will permit.

5.7 It is recommended that neat standards be purchased only as a last resort. The preparation

of standards from neat materials and reagents { as well as glassware cleaning procedures

that involved solvents such as methylene chloride} should be conducted in a fume hood with

the sash closed as far as the operations will penmit.

5.8 Standards in solution may be diluted in the open laboratory when syringes and the like are
utilized.

5.9 All work must be stopped in the event of a known or potential compromise to the health
and safety of a STh North Canton associate. The situation must be reported immediately to

a laboratory supervisor.

6 EQUIPMENT AND SUPPLIES

6. 1 Gas Chromatograph/Mass Spectrometer System: An analytical system complete with a

temperature-programmable gas chromatograph suitable for split/splitless injection and all

required accessories, including syringes, analytical columns, and gases. The capillary

column should be directly coupled to the source.

6.2 Columni: 20m x 0.1I8mm ID, 0.1I 8pm film thickness silicon-coated fiused-silica capillary

column (J & W Scientific DB3-5.625 or equivalent). Alternate columns are acceptable if

they provide acceptable performance.

6.3 Mass Spectrometer: Capable of scanning from 35 to 500 AMU every one second or less,

using 70 volts (nominal) electron energy in the electron impact ionization mode. The mass

spectrometer must be capable of producing a mass spectrum for decafluorotriphenyl-

phosphine (DFTPP) which meets all of the criteria in Table 6 when the GC/MIS tuning

standard is injected through the GC.

6.4 GC/MS Interface: Any GC-to-MS interface that gives acceptable calibration points and

achieves acceptable tuning performance criteria may be used.

6.5 Data System: A computcr system must be interfaced to the mass spectrometer. The
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system must allow the continuous acquisition and storage on machine-readable media of all
mass spectra obtained throughout the duration of the chromatographic program. The
computer must have software that can search any GC/MS data file for ions of a specific
mass and that can plot such ion abundances versus time or scan number. This type of plot
is defined as the Extracted Ion Current Profile (EICP). Software must also be available that
allows integrating the abundances in any EICP between specified time or scan-number
limits. The most recent version of the EPA/NIH Mass Spectral Library is recommended.

6.6 Syringe: 5 piL Hamilton Laboratory grade syringes or equivalent.

6.7 Can-icr gas: Ultra high purity helium.

7 REAGENTS AND STANDARDS

7.1 A minimum five point calibration Curve is prepared. If a quadratic regression is used, six
points must be analyzed for the calibration curve. The low point should be at or below the
reporting limit. Refer to Tables 12 and 13 for typical calibration levels for all analytes.
Other calibration levels may be used, depending on instrument capability, but the low
standard must support the reporting limit and thc high standard defines the range of the
calibration.

7.2 An Internal Standard Solution is prepared by diluting a purchased standard. Compounds in
the I.S. Mix are: acenaphithene-d I10, chrysnce-d 1 2, 1 ,4-dichlorobenzene-d4l, naphthalene-
dS, perylene-d 12, and phenanthrcne-d I10.

7.3 Surrogate Standard Spiking Solution: Prepare as indicated in the preparative methods. See
appropriate preparation SOP. Surrogate com1pounds and levels are listed in Table II1.

7.4 GC/MS Tuning Standard: A methylene chloride solution containing
decaifluorotriphenylphosphine (DFTPP) is prepared. Pentachlorophenol, benzidine, and
DDT, should also be included in the Tuning Standard. All components are at 25 ug/m1L.

7.5 The standards listed in 7.1 to 7.4 should be refrigerated at < 6CC when not in use.
Refrigeration at -100C to -20')C may be used if it can be demonstrated that analytes do not
fall out of solution at this temperature. The standards Must be replaced at least once a year.

8 SAMPLE PRESERVATION AND STORAGE

8.1 Sample extracts are stored at 4 + 2'C. Samples and extracts Should be stored in suitable
glass containers with Teflon lined caps. (Extracts will normally be stored for 30 days after
invoicing.)

8.3 Water samples are extracted within seven days of samnpling and the extracts are analyzed
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within forty days of extraction. Solids, sludges, and organic liquids are extracted within

fourteen days of sampling and the extracts are analyzed within forty days of extraction.

9 QUALITY CONTROL

9.1 Initial Demonstration of Capability

9.1 .1 For the standard analyte list, the initial demonstration and method detection limit (MDL)

studies described in section 13 must be acceptable before analysis of samples may

begin.

9.1.2 For non-standard analytes an MDL study should be performed and calibration curve
generated before analyzing any samples, unless lesser requirements are previously

agreed to with the client. In any event, the minimum initial demonstration required is

analysis of an extracted standard at the reporting limit and a single point calibration.

9.2 Control Limits

In-house historical control limits must be determined for surrogates, matrix spikes, and

laboratory control samples (LCS). These limits must be determined at least annually. The

recovery limits are mean recovery +/- 3 standard deviations for surrogates, MS and LCS.

Precision limits for matrix spikes / matrix spike duplicates are mean relative percent

difference +1- 3 standard deviations.

9.2.1 These limits do not apply to dilutions (except for tests without a separate extraction),

but surrogate and matrix spike recovenies will be reported.

9.2.2 All surrogate, LCS, and MS recoveries (except for dilutions) must be entered into

QuantIMS (when available) or other database so that accurate historical control limits

can be generated. For tests without a separate extraction, surrogates and matrix spikes

will be reported for all dilutions.

9.2.3 Refer to the QC program document (QA-003) for further details of control limits.

9.3 Method Blank

A method blank is prepared and analyzed with each batch of samples. The method blank

consists of reagent water for aqueous samples, and sodium sulfate for soil samples (Refer to

SOP No. CORP-OP-000 INC for details). Surrogates are added and the method blank is

carried through the entire analytical procedure. The method blank must not contain any

analyte of interest at or above the reporting limit (except common laboratory contaminants,

see below) or at or above 5% of the measured concentration of that analyte in the

associated samples, whichever is higher.
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* If the analyte is a common laboratory contaminant (phthalate esters), the data may be
reported with qualifiers if the concentration of the analyte is less than five times the RL.
Such action must be taken in consultation with the client.

* Rcanalysis of any samples with reportable concentrations of analytes found in the
method blank is required unless other actions are agreed with the client.

• If there is no target analyte greater than the RL in the samples associated with an
unacceptable method blank, the data may be reported with qualifiers. Such action
should be taken in consultation with the client.

9.3.1 The method blank must have acceptable surrogate recoveries. If surrogate recoveries
are not acceptable, the data must be evaluated to determine if the method blank has

sevdthe purpose of demonstrating that the analysis is free of contamination. If
surrogate recoveries are low and there are reportable analytes in the associated
samples, re-extraction of the blank and affected samples will normally be required.
Consultation with the client should take place.

9.3.2 If reanalysis of the batch is not possible due to limnited sample volume or other
constraints, the method blank is reported, all associated samples are flagged with a "B",
and appropriate comments may be made in a narrative to provide further
doCFlcumetation.

9.3.3 Relbr to the STL North Canton QC Program document (QA-003) for further details of
the corrective actions.

9.4 Instrument Blank

9.4.1 Instruments must be evaluated for contamination during each 12 hour analytical run.
This may be accomplished by analysis of a method blank. If a method blank is not
available, anl instrument blank must be analyzed. Ani instrument blank consists of
miethylenec chloride with the internal standards added. It is evaluated in the same way as
the method blank.

9.5 Laboratory Control Sample (LCS)

9.5.1 A laboratory control sample (LCS) is prepared and analyzed with every batch of
samples. All control analytes must be within established control limits. The LCS is
spiked with the compounds listed in Tables 9 and 10 unless specified by a client or
agency.

9.5.2 I [any control analyte ini the LCS is outside the laboratory established historical control
limits, corrective action must Occur. Corrective action may include re-extraction and
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reanalysis of the batch.

* If the batch is not re-extracted and reanalyzed, the reasons for accepting the batch

must be clearly presented in the project records and the report. (An example of

acceptable reasons for not reanalyzing might be that the matrix spike and matrix
spike duplicate are acceptable, and samplc surrogate recoveries are good,

demonstrating that the problem was confined to the LCS).

* If re-extraction and reanalysis of the batch is not possible due to limited sample

volume or other constraints, the LCS is reported, all associated samples are

flagged, and appropriate comments are made in a narrative to provide ifirther

documnentation.

9.5.3 Ongoing monitoring of the LCS provides evidence that the laboratory is performing the

method within accepted QC guidelines for accuracy and precision.

9.5.4 Additionally, if an all-analyte check sample is used, all non-controlling compounds must

attain a recovery of 5% or greatcr if the compound is on the client's list.

9.6 Matrix Spike/Matrix Spike Duplicate (MS/MSD)

A matrix spike/miatrix spike duplicate (MS/MSD) is prepared and analyzed with every

batch of samples. The MS/MSD is spiked with the same subset of analytes as the LCS

(Sec Tables 9 and 10). Compare the percent recovery and relative percent difference
(RPD) to that in the laboratory specific historically generated limits.

* If any individual recovery or RPD falls outside the acceptable range, corrective action

must occur. The initial corrective action will be to check the recovery of that analyte in

the Laboratory Control Sample (LCS). Generally, if the recovery of the analyte in the

LCS is within limits, then the laboratory operation is in control and analysis may
proceed. The reasons for accepting the batch must be documented.

* If the recovery for any component is outside QC limits for both the Matrix spike / spike

duplicate and the LCS, the laboratory is out of control and corrective action must be

taken. Corrective action will normally include repreparation and reanalysis of the batch.

* If a MS/MSD is not possible due to limited sample, then a LCS duplicate should be

analyzed. RPD, of the LCS and LCSD are compared to the matrix spike limits.

* The matrix spike / duplicate must be analyzed at the same dilution as the unspiked

sample, even if the matrix spike compounds will be diluted out.
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9.7 Surrogates

9.7.1 Every sample, blank, and QC sample is spiked with surrogate standards. Surrogate
spike recoveries must be evaluated by determining whether the concentration (measured
as percent recovery) falls within the required recovery limits. The compounds routinely
included in the surrogate spiking solution, along with recommended standard
concentrations, are listed in Table I 1.

9.7.2 If any surrogates are outside limits the following corrective actions must take place
(except for dilutions):

* Cheek all calculations for error.

* Ensure that instrument performance is acceptable.

* Recalculate the data and/or reanalyze the extract if either of the above checks reveal
a problem.

It is only necessary to reprepare / reanalyze a sample once to demonstrate that poor
Surrogate recovery is due to matrix effect, unless the analyst believes that thre repeated
out of control results arc not due to matrix effect.

Note: W1all associated QC meets criteria (blank, LCS/LCSD), tIP to one surrogate per
fraction may be outside of acceptance criteria , as long as the recovery is greater than
I 0%.

Note: For Ohio VAP samples, all surrogates must be within acceptance criteria.

9.7.3 If the sample with Surrogate recoveries outside the recovery limits was a sample used
for anr MS/MSD and thle Surrogate recoveries in the MS/MSD are also outside of the
control limits, then the sample, the MS, and the MSD do not require reanalysis as this
phenomenon would indicate a possible matrix problem.

9.7.4 If the sample is reanalyzed and the surrogate recoveries in the reanalysis are acceptable,
then the problem was within the analyst's control and only the reanalyzed data should be
reported. (Unless the reanalysis was outside holding times, in which case reporting both
sets of results may be appropriate.)

9.7.5 If the reanalysis does confinn the original results, thre original analysis is reported and the
data flagged as estimated due to matrix effect.
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9.8 Nonconformance and Corrective Action

9.8.1 Any deviations firom QC procedures must be documented as a nonconformance, with

applicable cause and corrective action approved by the facility QA Manager.

1 0 CALIBRATION AND STANDARDIZATION

10.1 Summary

10.1. 1 Theinstrument is tuned for DFTPP, calibrated initiallyvwith aminimum five-point

calibration curve, and verified each 12-hour shift with one or more continuing calibration

standard(s). Recommended instrumrent conditions are listed in Table 5.

10.2 All standards and extracts arc allowed to warm to room temperature before in~jecting.

10.3 Instrument Tuning

At the beginning of every twelve hour shift when analyses are to be performed, the GC/MS

system must be checked to see if acceptable performance criteria (Table 6) is achieved for

I)FTPP (decafluorotriphenylphosphine).

10.3.1 Inject the GC/MvS tuning standard (Section 7.4) into the GC/MS system. Obtain a

background-corrected mass spectra of DFTPP and confirm that all the key m/z criteria

in Table 6 are achieved. If all the criteria are not achieved, the analyst must retune the

mass spectrometer and repeat the test until all criteria are achieved. The performance

criteria must be achieved before any samples, blanks, or standards are analyzed.

10.3.2 The GC/MS tuning standard should also be used to evaluate the inertness of the

chromatographie system. Benzidine and pentachlorophenol should not exhibit excessive

tailing. If DDT is an analyte of interest, it must be included in the tuning standard, and its

breakdown Must be < 20%. Refer to section 12 for the appropriate calculations.

10.4 Initial Calibration

10.4.1 Internal Standard Calibration Procedure: Internal standards are listed in Table 7. Use

the base peak m/z as the primary m/z for quantitation of the standards. If interferences

are noted, use one of the next two most intense masses for quantitation.

10.4.2 Compounds should be assigned to the IS with the closest retention time.

10.4.3 Prepare calibration standards at a minimum of five concentration levels for each

parameter of interest. Six standards must be used for a quadratic least squares

calibration. Quadratic fit may NOT be used for samples analyzed under South Carolina
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Certification. It may also be usefuil to analyze six calibration levels and use the lower
five for most analytes and the upper five for analytes that have poor response. Add the
internal standard mixture to result in 2 ng on column. (For example, 5 uL of 80ppm IS
mix is added to 100 uLL of extract. This results in 4 ng, but only 0.5u1 is injected,
resulting in a final on column amount of 2 ng.)Thc concentration ranges of all analytes
are listed in tables 12 and 13.

10.4.4 Analyze each calibration standard and tabulate the area of the primary characteristic m/z
against concentration for each compound and internal standard. Calculate response
factors (RF), average response factors, and the percent RSD of the response factors
for each compound using the equations in section 12 and verify that the CCC and
SPCC criteria in section 10.4.5 and 10.4.6 are met. No sample analysis may be
performed unless these criteria are met.

10.4.5 System Performance Check Compounds (SPCCs): The minimum average RF for
sernivolatile SPCCs is 0.050. If the minimum response factors are not met, the system
must be evaluated and corrective action must be taken before sample analysis begins.
Some possible problems arc standard mixture degradation, injection port inlet
contamination, contamination at the front end of the analytical coIlumn, and active sites in
the column or chromatographic system. This check must be met before analysis begins.
SPCC Compounds:

N-nitroso-di-n-propylarninc
I-lexaclilorocyclopentadienc
2,4-Dinitrophenol
4-N itrophenol

10.4.6 Calibration Check Compounds (CCCs): The %RSD of the response factors for each
CCC in the initial calibration must be less than 30% for the initial calibration to be
considered valid. This criterion must be met before sample analysis begins. Problems
similar to those listed tinder SPCCs could affect this criterion.

10.4.6.1 lfnrone of the CCCs are required analytes, project specitic calibration
specifications must be agreed with the client.

10.4.6.2 CCC Compounds:

Phenol
Acenaphthene
I1,4-Dichlorobenzene
N-nitrosodiphenylamninc
2-Nitrophenol
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Pentachlorophenol
2,4-Dichlorophenol
Fluoranthene
Hexachlorobutadiene
Di-n-octylphthalate
4-Chloro-3-methylphenol
Benzo(a)pyrene
2,4,6-Trichlorophenol

10.4.7 If the software in use is capable of routinely reporting curve coefficients for data

validation purposes, and the necessary calibration reports can be generated, then

the analyst should evaluate analytes with %RSD > 15% for calibration on a curve.

If it appears that substantially better accuracy would be obtained using quantitation

from a curve then the appropriate curve should be used for quantitation.

10.4.7.1 If an analyte in the initial calibration is > 15%, then calibration on a curve must

be used. Linear or quadratic curve fits may be used. Linear curve fits only may

be used for South Carolina Certification. The analyst should consider instrument

maintenance to improve the linearity of response. Use of I/Concentration2'

weighting is recommended to improve the accuracy of quantitation at the low

end of the curve. If Relative Standard Error (RSE) is used to evaluate the curve

it must be better than 15%. If the % RSD is >1 5%, the analyst may drop the

low or high points in the ICAL, as long as a minimum of 5 points are maintained

and the quantitation range is adjusted accordingly. If the % RSD is still >15%,

a quadratic or linear curve may be used. The correlation coefficient (r) must be

> 0.990. If the correlation coefficient is < 0.990, then any hits for these

compounds must be flagged as estimated. If a curve is not linear for any

compound that is found in a samples, the result must be flagged as estimated.

Linear is defined as <15% RSD or a correlation coefficient of 0.990.

10.4.7.2 Note: Several components do not respond well by this method (poor linearity).

These compounds arc famphur, benzenethiol, kepone, and 2,4-toluenediamine.

If these compounds are requested by a client and hits are found, alternate

standards or methods will be needed for more accurate quantitation. Sensitivity

as demonstrated by the low standard is sufficient to substantiate a non-detect.

10.4.8 If time remains in the 12 hour period initiated by the DFTPP injection before the initial

calibration, samples may be analyzed. Otherwise, proceed to continuing calibration.
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10.4.9 Quantitation is performed using the calibration curve or average response
factor from the initial curve, not the continuing calibration.

10.5 Continuing Calibration

10.5.1 At the start of each 12-hour period, the GC/MS tuning standard must be analyzed. The
injection of DFTPP must result in a mass spectrum for DFTPP which meets the criteria
given in Table 6.

10.5.2 Following a successful DFTPP analysis the continuing calibration standard(s) are
analyzed. The standards must contain all semnivolatile analytes, including all required
surrogates. A mid level calibration standard is used for the continuing calibration.

1 0.5.3 The following criteria must be met for the continuing calibration to be acceptable:

* The SPCC compounds must have a response factor of > 0.05.

* Thle percent difference or drill of the CCC compounds from the initial calibration
must be < 20%. (see section 12 for calculations) In addition, thle percent difference
or drill of all analytes must be < 50%, with allowance for tIP to (4) compounds to
be greater than 50%.

* The internal standard response must be within 50-200% of thle response in the mid
level of the initial calibration.

* The internal standard retention times must be within 30 seconds oIfthe retention
times in the mid-level of the initial calibration.

* NOTE: There is no intemnal standard criteria for samples. Criteria is only for
continuing and initial calibrations.

* NOTE: Ohio VAP rules require that any sample with internal standard outliers be
reanalyzed. The criteria for acceptance is between 50% and 200% of same intemnal
standard in continuing calibration.

10.5.3.1 If none of thle CCCs are required analytes, project specific calibration
specifications must be agreed with the client.

10.5.4 Once thle above criteria have been met, sample analysis may begin. Initial calibration
average R~s (or the calibration curve) will be used for sample qUantitation, not the
continuing calibration RFs. Analysis may proceed until 12 hours from the injection of
the DFTPP have passed. (A sample injected less than 12 hours afler the DFTPP is
acceptable.)
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11 PROCEDURE

11.1 Sample Preparation

Samples are prepared following SOP CORP-OP-OOOINC.

11.2 Sample Analysis Procedure

11.2.1 Calibrate the instrument as described in section 10. Depending on the target

compounds required by the client, it may be necessary to use more than one calibration

standard.

11 .2.2 All samples must be analyzed using the same instrument conditions as the preceding

continuing calibration standard.

11.2.3 Add internal standard to the extract to result in 2 ng injected on column. Mix

thoroughly before injection into the instrument.

11.2.4 Inject the sample extract into the GC/MVS system using the same injection technique as

used for the standards.

11.2.5 The data system will determine the concentration of each analyte in the extract using

calculations equivalent to those in section 12. Quantitation is based on the initial

calibration, not the continuing calibration.

11.2.6 Identified compounds are reviewed for proper integration. Manual integrations are

performed if necessary and are documented by the analyst or automatically by the data

system.

11.2.7 Target compounds identified by the data system are evaluated using the criteria listed in

section 12.1I.

11.2.8 Library searches of peaks present in the chrornatogram that are not target compounds

(Tentatively Identified Compounds, TIC) may be performed if required by the client.

They are evaluated using the criteria in section 12.3.

11.3 Dilutions

If the response for any compound exceeds the working range of the GC/MS system, a

dilution of the extract is prepared and analyzed. An appropriate dilution should be in the
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upper half of the calibration range. Samples may be screened to determine the appropriate
dilution for the initial run. If the initial diluted run has no hits or hits below 20% of the
calibration range and the matrix allows for analysis at a lesser dilution, the sample must be
reanalyzed at a dilution targeted to bring the largest hit above 50% of the calibration range.

11.3.1 Guidance for Dilutions Due to Matrix

If the sample is initially run at a dilution and the baseline rise is less than the height of the
internal standards, or if individual non-target peaks are less than two times the height of
the internal standards, the sample should be reanalyzed at a more concentrated dilution.
This requirement is approximate and subject to analyst judgement. For example,
samples containing organic acids may need to be analyzed at a higher dilution to avoid
destroying the column.

1 1.3.2 Reporting Dilutions

The most concentrated dilution with target compounds within the calibration range will
be reported. Other dilutions will only be reported at client request.

I 1.4 Perf'onn all qualitative and quantitative measurements. When the extracts are not being used
for analyses, refrigerate them at 4 ± 2 tt, protected from light in screw cap vials equipped
with U1npierced Teflon lined septa.

I 1.5 Retention time criteria for samples

If the retention time for any internal standard changes by more than 0.5 m111intes from the last
continuing calibration standard, the chromatographic system must be inspected for
malfunctions and corrected. Reanalysis of samples analyzed while the system was
mnalfuinctioning is required.

1 1.5.1 If the retention time of any internal standard in any sample vanes by more than 0.1
minute from the preceding continuing calibration standard, the data must be carefully
evaluated to ensure that no analytes have shifted outside their retention time windows.

I 1.6 Procedural Variations

1 1.6.1 One-time procedural variations are allowed only if deemed necessary in the
professional judgment of supervision to accommodate variation in sample matrix,
radioactivity, chemistiy, sample size, or other parameters;. Any variation in procedure
shall be completely documented using a Nonconformance Memo and approved by a
Technical Specialist and QA Manager. If contractually required, the client shall be
notitied. The Nonconfiormance Memo shall be tiled in the project file. Any
unauthorized deviations from this procedure must also be documented as a non-
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conformance, with a cause and corrective action described.

11.7 Troubleshooting Guide

11 .7. 1 Daily Instrument Maintenance

In addition to the checks listed in the instrument maintenance schedule in the STL North

Canton Quality Assurance Manual (LQM), current version, the following daily

maintenance should be performed.

* Clip Column as necessary.

* Install new or cleaned injection port liner as necessary.

* Install new septum as necessary.

* Perform autotune.

11.7.2 Major Maintenance

A new initial calibration is necessary following major maintenance. Major

maintenance includes changing the column, cleaning the source, and replacing the

multiplier. Refer to the manufacturer's manual for specific guidance.

12 DATA ANALYSIS AND CALCULATIONS

12.1 Qualitative identification

An analyte is identified by retention time and by comparison of the sample mass spectrum

with the mass spectrum of a standard of the suspected compound (standard reference

spectrum). Mass spectra for standard reference may be obtained on the user's GC/MS by
analysis of the calibration standards or from the NBS library. Two criteria must be satisfied

to verify identification: (1) elution of sample component at the same (GC retention time as

the standard component; and (2) correspondence of the sample component and the

standard component characteristic ions. (Note: Care must be taken to ensure that spectral

distortion due to co-chution is evaluated.)

* The sample component retention time must compare to within ± 0.2 min. of the

retention time of the standard component. For reference, the standard must be nru

within the same twelve hours as the sample.

* All ions present in the standard mass spectra at a relative intensity greater than 10%

(most abundant ion in the spectrum equals 100%) should be present in the sample
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spectrum.

* The characteristic ions of a compound must maximize in the same scan or within one
scan of each other.

* The relative intensities of ions should agree to within ±30% between the standard
and sample spectra. (Example: For an ion with an abundance of 50% in the
standard spectra, the corresponding sample abundance must be between 20% and
80%.)

12. 1.1 If a compound cannot be verified by all the above criteria, but in the technical judgment
of the analyst the identification is correct, the analyst shall report that identification and
proceed with quantitation.

12.2 Mass chromatogram searches.

Certain compounds arc unstable in the calibration standard and cannot be calibrated in the
nornmal way. In particular, the compound hexachlorophene (CAS 70-304) falls into this
category, and is required for Appendix LX analysis. For this analyte a mass chrornatogram
search is made.

12.2.1 Ilelxachloropliene

Display the mass chromiatogranis for mass 196 and mass 198 for the region of thre
chromnatograrm from at least 2 minutes before chrysene-d 1 2 to at least 4 mninutes after
chryscne-dI12. If peaks for both ions coincide then the analyst evaluates the spectrum
for the presence of hecxachlorophienc. No quantfitation is possible.

12.3 For samples containing components not associated with the calibration standards, a library
search may be made for the purpose of tentative identi fication. The necessity to perform
this type of identification will be determined by the type of analyses being conducted.
Com1puter generated library search routines Should not use normialization routines that would
misrepresent the library or unknown spectra when compared to each other. Only after
visual comparison of sample spectra with the nearest library searches shall thre mass spectral
interpretation specialist assign a tentative identification. Guidelines for making tentative
identification are:

* Relative intensities of major ions in the reference spectrum (ions >10% of the most
abundant ion) should be present in the sample spectrum.

* Thre relative intensities of the major ions should agree within ±20%. (Example: For an
ion with anr abundance of 50% in the standard spectrum, the corresponding sample ion
abundance should be between 300/and 70%/.)
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* Molecular ions present in the reference spectrum should be present in the sample

spectrum.

* Ions present in the sample spectrum, but not in the reference spectrum, should be

reviewed for possible background contamination or presence of coeluting compounds.

* Ions present in the reference spectrum, but not in the sample spectrum, should be

reviewed for possible subtraction from the sample spectrum because of background

contamination or coeluting peaks. Data system library reduction programs can

sometimes create these discrepancies.

* Automatic background subtraction can severely distort spectra from samples with

unresolved hydrocarbons.

12.4 Anyone evaluating data is trained to know how to handle isomers with identical mass

spectra and close clution times. These include:

Dichlorobenzenes
Methylphenols

Trichiorophenols
Phenanthrene, anthracene

Fluoranthene, pyrene
Benzo(b) and (k)fiuoranthene
Chrysene, benzo(a)anthracene

Extra precautions concerning these compounds arc to more closely scrutinize retention time

vs. the calibration standard and also to check that all isomers have distinct retention times.

A second category of problem compounds would be the poor responders or compounds

that chromatograph poorly. Included in this category would be:

Benzoic acid
Chloroanrilines
Nitroanifines

2,4-Dinitrophenol
4-Nitrophenol

Pentachlorophenol
3,3'-Dichlorobenzidine

Benzyl alcohol
4,6-Dinitro-2-mnethylphenol

Manually checking the integrations would be appropriate for these compounds.
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12.5 Calculations

12.5.1 Percent Relative Standard Deviation for Initial Calibration

%RSD = S X 100
RF

RF = Mean of Rls from intial caibration for a compound
SD = Standard deviation of R~s from initial calibration for a compound,

RB)i RF for each of the calibration levels
N = Number of RE values

12.5.2 Con1tinuling calibration percent drifi

'Y Droe C . ~ ..I-C/ X 100%

C .i= Known concentration in standard
Cli Measured concentration using selected quantitation method

12.5.3 Concentration in the extract

The concentration of each identified analyte and surrogate in the extract is calculated
from the linear or quadratic curve fitted to the initial calibration points, or from the
average RF of the initial calibration. For South Carolina Certification the concentration
of each identified analyte and surrogate in the extract is calculated from the linear curve
only fitted to the initial calibration points, or from the average RE of the initial calibration.

1 2.5.3.1 Average response factor

If the average of all the %RSDs of the response factors in the initial calibration is
<15%, the average response factor from the initial calibration may be used for

qtiantitation.

C,=R, C,
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12.5.3.2 Linear fit (Use only Linear fit for South Carolina Certification)

C = A + B (R I3

C,,~ Concentration in extract, pg/mL

R4= Response for analyte

C,, = Concentration of internal standard

A = Intercept

3= Slope

12.5.3.3 Quadratic fit

Ce.~=A+B(1 jCK

C = Curvature
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12.5.4 The concentration in the sample is then calculated.

12.5.4.1 Aqueous Calculation

Concentration, ug /L = _____V

VI'

Where:

V, = Volume of total extract, pL, taking into account dilutions (i.e., a
I -to-lIO dilution of a I mL extract will mean V, = 1 0,000 jil_. I f half
of the base/neutral extract and half of the acid extract are combined,
V, = 2,000.)

K,= Volume of water extracted (mL)

12.5.5 Sedimrent/Sodl, Sludge (on a dry-weight basis) and Waste (nornilly onl a wet-weight
basis:

Concentration, jig / kg= D

=Weight of sample extracted or diluted in gramns

D =(100 - % moisture in sainple)/100, for a dry weight basis or I
for a wet weight basis

12.6 MS/MSD percent recovery calculation.

Matrix Spike Recovery = Ss S 100%
5,'

SSR = Spike sample result

S= Sample result

S = Spike added
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12.7 Relative % Difference calculation for the MS/MSD

RPD = MSR - MSDR X 0

l/ 2(MSR ± MSDR)

RPD = Relative percent difference

MSR = Matrix spike result

MSDR Matrix spike duplicate result

12.8 Relative response factor calculation.

RF=A,
(AX

A,-=Area of the characteristic ion for the compound being measured

A,,=Area of the characteristic ion for the specific internal standard

C,=Concentration of the compound being measured (ltg/L)

C,, =Conccntration of the specific internal standard (pg/L)

12.9 Calculation of TICs: The calculation of TlCs (tentatively identified compounds) is identical

to the above calculations with the following exceptions:

A, - Area of the total ion chromatogram for the compound being

measured

A,, =Area of the total ion chromatogram for the nearest internal
standard without interference

RE= =

12.10 Percent DDT breakdown

%DD brekdown - DflEarea + DDDarea
DDTarea + DDEarea + DDarea

Tetotal ion current areas arc used for this calculation
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13 METHOD PERFORMANCE

13.1 Method Detection Limit

Each laboratory must generate a valid method detection limit for each analy-te of interest.
The MDL must be below the reporting limit for each analyte. The procedure for
determination of the method detection limit is given in 40 CFR Part 136, Appendix B3, and
further defined in QA Policy #: QA-005.

13.2 Initial Demonstration

Each laboratory must make an initial demonstration of capability for each individual method.
Demonstration of capability for both soil and water matrices is required. This requires
analysis of QC check samples containing all of the standard analytes for the method. For
some tests it may be necessary to use more than one QC check mix to cover all analytics of
interest.

13.2.1 Four aliquots of the QC check sample are analyzed using the same procedures used to
analyze samples, including sample preparation.

13.2.2 Calculate the average recovery and standard deviation of the recovery for each analyte
of interest.

13.2.3 if any analytic does not meet the acceptance criteria the test must be repeated. Only
those analytes that did not meet criteria in the first test need to be evaluated. Repeated
fibilure fbr any analytte indicates the need for the laboratory to evaluate the analytical
procedure and take corrective action.

13.3 Non-standard analytes

For non-standard analytcs, an MDL study must be performted and calibration curve
generated before analyzing any samples, unless lesser requirements are previously agreed to
with the client. In any event, the minimum initial demonstration required is analysis of an
extracted standard at the reporting limit and a single point calibration,

13.4 Training Qualification

The group/teamn leader has the responsibility to ensure that this procedure is performed by
anr analyst who has been properly trained in its use and has the required experience.
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14 POLLUTION PREVENTION

14.1 This section is not applicable to this procedure.

15 WASTE MANAGEMENT

15.1 All waste will be disposed of in accordance with Federal, State and Local regulations.

Where reasonably feasible, technological changes have been implemented to minimize the

potential for pollution of the environment. Employees will abide by this method and the

policies in section 13 of the Corporate Safety Manual for "Waste Management and

Pollution Prevention."

15.2 Laboratory personnel assigned to perform hazardous waste disposal procedures must have

a working knowledge of the established procedures and practices of STL. They must have

training on the hazardous waste disposal practices upon initial assignment to these tasks,

followed by an annual refresher training.

15.3 Waste Streams Produced by the Method

15.3.1 Vials containing sample extracts: These vials are placed in the vial waste located in

the GC/MS laboratory.
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16.2.3 Statistical Evaluation of Data and Development of Control Charts, NC-QA-00l8

16.2.4 Method Detection Limits and Instrument Detection Limits, NC-QA-0021

16.2.5 Navy/Army SOP, NC-QA-00 16

17 MISCELLANEOUS

17.1 Modifications from Reference Method

17.1.1 A retention time window of 0.2 minutes is used for all components, since some data
system s do not have the capability of using the relative retention time units specified in
the reference method.

1 7.1 .2 The quantitation and qualifier ions from corns compounds have been changed from
those reconmmeninded in SW-846 in order to improve the reliability of qualitative
identification.

17.2 Tables
Table I

STLI North Caiitoii Primary Standard and Standard Reporting Limits

Analytes CAS NUmber Standard Reporting Liinlits
A queiOU s Low Soil/Sediment

__ __ __ __ __L __ _ gk g ~
Pyriddrne 110-86-1 20 660
N-nitrosodiniethylamine 62-75-9 10 330
Aniline 62-53-3 10 330
Phenol 108-95-2 10 330
Bis(2-chloroethyl)elhcr 111-44-4 10 330
2-Chlorophenol 95-57-8 10 330
I1,3-Dichlorobcnzerie 541-73-1 10 330
1 ,4-Dichloroberizene 106-46-7 10 330
Benlzyl alcohol 100-51-6 10 330
I1,2-Dichlorobenzene 95-50-1 10 330
2-Methylphienol 9548-7 10 330
2,2'-oxybis( I-ehi~oropropane' 108-60-1 10 330
4-Methylpheniol 106-44-5 1 0 330
N-Nirroso-di-n-propylainine 621-64-7 0 330
Il1ex ae L o ioet ha ne 67-72-1 1 0 330
Nitiobenzernc 98-95-3 0 330
Isoplioron e 78-59-1 1 0 330
2-N itrophieno I 88-75-5 1 0 330
2,4-Di .. ethylphenol 105-67-9 10 330
Benzoic acid 65-85-0 50 1600
lBis(2-chlloroetlioxy)mietha~ne 111-91-I 10 330
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Table I

STL North Canton Primary Standard and Standard Reporting Limits

Analytes CAS Number Standard Reorting Limits

Aqueous Low Soil/Sediment
_ _ _ _ _ _ L_ _ _ _ _ _ h /k

2,4-Dichlorophenol 120-83-2 tO 330

1,2,4-Trichlorobcnzene 120-82-1 10 330

Naphthalene 91-20-3 10 330

4-Chioroaniline 106-47-8 10 330

Hexachlorobutadiene 87-68-3 10 330

4-Chloro-3-mcthylphenol 59-50-7 10 330
2-Methylnaphthalene 91-57-6 10 330

H-exachlorocyclopcntadiene 77-47-4 50 1600

2,4,6-Trichlcirophenol 88-06-2 10 330

2,4,5-Trichlcorophenol 95-95-4 10 330

2-Chloronaphthalene 91-58-7 10 330

2-Nitroanifine 88-74-4 50 1600

Dimethyl phihalate 131-I11-3 t0 330

Acenaphthylene 208-96-8 10 330

3-Nitroaniline 99-09-2 50 1600

Acenaphthene 83-32-9 10 330

2,4-Dinitrophenol 51-28-5 50 1600

4-Nitrophenol 100-02-7 50 1600

Dibenzofuran 132-64-9 10 330

2,4-Dinitrotoluene 121-14-2 10 330

2,6-Dinitrotoluene 606-20-2 10 330

Diethylphthalate 84-66-2 10 330

4-Chiorophenyl phenyl ether 7005-72-3 10 330

Fluorene 86-73-7 10 330

4-Nitroaniline 100-01-6 50 1600
4,6-Dinitro-2-methylphenol 534-52-I 50 1600

N-Nitrosodiphenylamnine 8630-6 10 330

Azobenzene 103-33-3 10 330

4-Bromophenyl phenyl ether 101-55-3 t0 330

Hexachlorobenzenc 118-74-1 10 330

Pentachlorophenol 87-86-5 50 1600

Phenanthrene 85-01-S 10 330

Anthracene i120-12-7 10 330

Carbazole 86-74-8 10 330

Di-n-butyl phthalate 84-74-2 10 330

Fluoranthene 206-44-0 10 330

Benzidine 92-87-5 100 3300

Pyrene 129-00-0 10 330

Butyl benzyl phthalatc 85-68-7 10 330

3,3'-Dichlorobenzidine 91-94-I 50 1600
Benzo(a)anthracene 56-55-3 10 330

Bis(2-ethylhexy1)phthalate 117-81-7 to 330

Chrysene 218-01-9 10 330
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Table I

SIL North Canton Primary Standard and Standard Reporting Limits

Analytes GAS Number Standard Rporting Limits
Aqueous Low Soil/Sedimnent

_________________ Lg/L ~g k
Di-n-octylphithalate I117-84-0 1 0 330
Benrzo(b)lluoranthene 205-99-2 1 0 330
Benzo(Ik)fluorauihcrne 207-08-9 1 0 330
B~enzo(a)pyrenc 50-32-8 10 330
Indeno(l1,2,3-cd)pyrene 193-39-5 10 330
Dibentz(a,h)anthracene 53-70-3 10 330
Bcnzo(g,h,i)pcrylene 191-24-2 10 330
Benizacldchyde 100-52-7 10 330
Caprolactan 105-60-2 10 330
1,1 -Biplhenyl 92-52-4 10 330
Alrazine 1912-24-9 10 330
Bcnzcnethiol 108-98-5 10 330
Indene 95-13-6 10 330
Quiiioline 91-22-5 10 330
1-Meihyl Naphthalene 90-12-0 10 330

'2,2'oxybis( I -chiniopropane) was formerly known as bis(2-chloroisopropyl)cthcr.

Table 2

SiT North Canton Appendix IX' Standard Reporting Limits

Semnivolatiles GAS Number Standar Reporting Limits
Aqueous Low Soil/Sedienuat

________________ g/L g/kg

2-Picol inc 109-06-8 20 660
N-Nilrosomiietihylcthylaminiie 10595-95-6 10 330
Methyl inethancisulf'onaIe 66-27-3 10 330
N-Nilrosodicihylamncn 55-18-5 10 330
Ethyl me~tIhanesijlfonate 62-50-0 10 330
P;entachloioethane 76-01-7 50 1600
Acclophenone 98-86-2 10 330
N-Nitiosopyrrolidine 930-55-2 10 330
N-Niirosoinotpholine 59-89-2 10 330
o-Tol id ine 95-534 20 660
3-Methylphenol 108-39-4 10 330
N-Niirosopiperidine 100-75-4 10 330
o,o,o-Trieihy1-Pliosphorothioa(i2 126-68-1 50 1600
~i,a,-Dimeitlhyl-plicnethylaminiel 122-09-8 50 1600
2,6-IDichlorophenol 87-65-0 t0 330
I1cxachlorolropcnc 1888-71-7 100 3300
p- Pheniy lened iam inc 106-50-3 100 3300
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Table 2

STL North Canton Appendix IX' Standard Reporting Limits

Sernivolatiles CAS Number Standar Reporting Limits

Aqueous Low Soil/Sediment
pg/L pg/kg

n-Nitrosodi-n-butylamine 924-16-3 10 330

Safrole 94-59-7 20 660

1,2,4,5-Tetrachlorobenzene 95-94-3 1 0 330
Isosafirolc 120-58-1 20 660
1,4-Dinitrobenzene 100-25-4 10 330

I1,4-Naphthoquinone 130-15SA 50 1600
1,3-Dinitrobcnzene 99-65-0 10 330
Pentachlorobenzene 608-93-5 t0 330

I-Naphthylamine 134-32-7 10 330
2-Naphthylamine 91-59-8 10 330

2,3,4,6-Tetrachlorophenol 58-90-2 50 1600
5-Nitro-o-toluidine 99-55-8 20 660
Thionazin 2 297-97-2 50 1600

l,3,5-Trinitrobenzene 99-35-4 50 1600
Sulfotepp,2 3689-24-5 50 1600
Phorate2 298-02-2 50 1600

Phernacetin 6244-2 20 660
Diallate 2 2303-16-4 20 660

Dimnethoate' 60-51-5 20 660

4-Aminobipenyl) 92-67-1 50 1600
'Pe'ntahooitrobenzene 82-68-8 50 1600

Pronamide 23950-58-5 20 660

Di sulfoton 2 298-044 50 1600

2-secbutyl-4,6-dinitrophenol (Dinoseb 2 ) 88-85-7 20 660

4-Nitroquinoline-1 -oxide 56-57-5 100 3300

Methapyrilene 91-80-5 50 1600
Ararmte 140-57-8 20 660

Famphur' 52-85-7 100 3300

p-(Dimethylamnino)azobenrzene 60-11-7 20 660

p-Chlorob enzilate 510-15-6 10 330
3,3'-Dimethylbenzidine 119-93-7 50 1600

2-Acetylaminofluorenc 53-96-3 100 3300

Dibenz(aj)aeridine 22442-0 20 660

7,1 2-Diinethylbenz(a)anthracene 57-97-6 20 660

3-Methylcholanthrene 56-49-5 20 660

1The Appendix IX standard contains additional analytes required for the Appendix IX list. The STL North
Canton primary standard must also be analyzed to include all of the Appendix IX list

I May also be analyzed by method 8 141, which can achieve lower reporting limits.

3 It is highly recommended that Famphur is analyzed by method 808 1, It is a poor responder by 8270C
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Table 2A
STIL North Canton Michigan Program

Sernivolatile CAS Number Michigan Reporting Limits
Aqueous Low Soil/Sediment

______________________________________ a~~~g/L pg/kg

A cena~ph Ihene 83-32-9 5 330
Acenaphthylene 208-96-8 5 330
Acetophenone 98-86-2 5 330
A nthracene 120-12-7 5 330
Alrzine 1912-24-9 5 330
IBenzaldehyde 100-52-7 10 330
lBenzo(a),anthraenen 56-55-3 330
Benzo(a)pyrcne 50-32-8 2 330
Bcnzo(b)fluoranthene 205-99-2 2 330
lBenzo(g~hJ)perylene 191-24-2 5 330
FBenzo(k)fluoranihene 207-08-9 5 330
1,1 '-3iphenyl 92-52-4 10 330
4-B3romophernyiphenyl chter 101-55-3 5 330
LButylbenzylphtlialatc 95-68-7 5 330
cli-n-13tUtylph1t11iate 84-74-2 5 330
Cnp-olactwm 105-60-2 10 330
Carbazole 86-74-8 10 330
4-Chloroantline 10647-S 20 1700
bis(2-C iloroetlhoxy)meihacliie 111-91 - 5 330
bis(2-Chlorocthyl)ether 11144-4 4 330
bis(2-Chloroisopropyl)ether 108-60-1 5 330
4-Chloro-3-Motlylphenol 59-50-7 5 330
2-Chloronaphthalene 91-58-7 5 330
2-Chlorophenol 95-57-8 5 330
4-Chlorophenyl plienyl ether 7005-72-3 5 330
Chrysene 218-01-9 5 330
Dibenz(aji),anthrueene 53-70-3 2 330
Dibenzo'Lirnu 132-64-9 5 330
3,3'-Diehlorobenzidine 91-94-1 4 2000
2,4-Didhlorophenol 120-83-2 10 330
Diethylphthalate 84-06-2 5 330
2-4-Diinethylphenol 105-67-9 5 330
IDimethylphtluilate 131-11-3 5 330
4,6-Dinitro-2-mncthylplhenol 534-52-1 20 1700
2,4-Dinitroplienol 51-28-5 20 1700
2,4-Din itrIotolIeIC11 121-14-2 5 330
2.6-Dirni1trotolcne 606-20-2 5 330
bis(2-Ethylhexyl)phthalate 117-81-7 5 330
F Uora ntfene 20644-0 5 330
Fluti(nel~ 86-73-7 5 330
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Table 2A

STL North Canton Michigan Prograim'

Sermivolatile CAS Number Michigan Reporting Limits
Aqueous Low Soil/Sediment

pg/L l-~~~~~tg/kg

Hexachlorobenzene 118-74-1 5 330

Hexachlorobutadiene 87-68-3 5 330

Flexachlorocyclopentadiene 77-47-4 5 330

Hexachloroethane 67-72-1 5 330

Indeno(1,2,3-cd)pyrene 193-39-5 2 330

Isophorone 78-59-1 5 330

2-Methylnapthalene 9 1-57-6 5 330

2-Methylphenol 95-48-7 5 330

4-Methylphenol 106-44-5 5 330

Naphthalene 91-20-3 5 330

2-Nitroaniline 88-744 20 1700

3-Nitroaniline 99-09-2 20 1700

4-Nitroanifine 100-01-6 20 1700

Nitrobenzcne 95-95-3 4 330

2-Nitrophenol 88-75-5 5 330

4-Nitrophenol 100-02-7 20 1700

N-Nitroso-di-n-propylarninc 621-64-7 5 330

N-Nitrosodiphenylamine (diphenylamninc) 62-75-9 5 330

di-n-Octylplithalate 117-84-0 5 330

Pentachlorophenol 87-865 20 800

Phenanthrene 85-01-8 5 330

Phenol 108-95-2 5 330

Pyrene 129-00-0 5 330

2,4,5-Trichlorophenol 95-95-4 5 330

2,4,6-Trichlorophenol 88-06-2 4 330

'Reporting Limits are only for samples performed under the Michigan program.

Table 3

Reportable Analytes for STL North Canton Standard Tests, Primary Standard

Analyte CAS Number TCLP TCL A~ppendix IX

Pyridine 110-86-1 N N

N-nitrosodiinethylamine 62-75-9 N

Aniline 62-53-3 N

Phenol 108-95-2 N N

Bis(2-chloroethyl)ether 111-44-4 N N

2-Chlorophenol 95-57-8 N N

1,3-Dichlorobenzene 541-73-1 N N

1,4-Dichlorobenzcne 106-46-7 N N N

Benzyl alcohol 100-51-6 N

1,2-Dichlorobenzene 95-50-1 N N

2-Methylphenol 95-48-7 N N N
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Table 3

Reportable Analytes for STL North Canton Standard Tests, Primary Standard

Analyte CAS Number TCLP TCL Appendix IX
2,2'-oxybis(l-chloropropanc) 180-60-1 X X

4-Methylphenol 106-44-5 X X X
N-Nitroso-di-n-propylaminin 621-64-7 X X
Hexachloroethane 67-72-1 X X X
Nitrobcnzcnc 98-95-3 X X X
lsophorone 78-59-1 X X
2-Nitroplhenol 88-75-5 X X
2,4-Dirnethylphenol 105-67-9 X X
Bcnzoic acid 65-85-0
Bis(2-chlorocthoxy)nncthane 111-91-I X X
2,4-Dichlorophenol 120-83-2 X X
I1.2,4-Trichlorobenzenc 120-82-1 X X
N aph thalenc 91-20-3 X X
4-Chloroaniline 106-47-8 X X
I-lcxaciflorobtutadjcnc 87-68-3 X X X
4-Chloro-3-methylphenol 59-50-7 X X

2-Meilhylnaphthlcdnc 91-57-6 X X
I lexachlorocyclopcnuadicnc 77-47-4 X X
2,4,6-Trieihlorophenol 88-06-2 X N X
2,4,5-Tr, clilorophicnol 95-954 N N X
2-Chloronaphtlialcnc 91-58-7 N N
2-Nitroanifine 88-74-4 N X
IDimnethyl philizilatc 131-I11-3 N N
Acenaplithylene 208-96-8 N X
3-Nitroaniline 99-09-2 N N
Accnaphthcne 83-32-9 N N
2.4-Dinutrophcnol 51-28-5 N N
4-Nitropheniol 100-02-7 N X
Diberizoffiran 132-64-9 X N
2,4-Dinitrotokiicne 121-14-2 N N N
2,6- D initroMtILuC11e 606-20-2 N X
Dieihylphthldatc 84-66-2 X X
4-Chlot ophenyl phenyl ether 7005-72-3 N N
FILuOrCEn 86-73-7 N X
4-Nitroaniline 100-01-6 N N
4,6-IDinitro-2-mlc~lhylphenciol 534-52-1 N X
N-Nitrosodiphenylaminc 86-30-6 N X
Azobcnzcnc' 103-33-3
4-13roniophcnyl phenyl ether 101-55-3 N N
I lcxachlorobenzcrie 118-74-1 N N N
Pen1tachlor ophicnl 87-86-5 X N N
I'licnanthrcnc 85-01-8 N N
Anthracerne 120-12-7 N N
Caibazole 86-74-8 N

_______ _______ _______ _______ _____ 4-74-2 X___ _ X

Flnora1nIThen 20644-XN
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Table 3

Reportable Analytes for STL North Canton Standard Tests, Primary Standard

Analyte CAS Number TCLP TCL Appendix IX
Benzidine 92-87-5
Pyrene 129-00-0 X X

Butyl benzyl phithalate 85-68-7 X X
3,3-Dichlorobernzidhne 91-94-1 X X
Benzo(a)anthracene 56-55-3 X X

Bis(2-ethylhexyl)phthalate 117-81-7 X X
Chrysene 218-01-9 X X
Di-n-octylphthalate 117-84-0 X X

Benzo(b)fluoranthene 205-99-2 X X

Benzo(k)fluoranthene 207-08-9 X X

Benzo(a)pyrene 50-32-8 X X

Indeno(1,2,3-cd)pyrene 193-39-5 X X

Dibenz(a,h)anthracene 53-70-3 X X

Benzo(g"b i)perylene 191-24-2 X X
13enzaldehyde 100-52-7 X

Caprolactamn 105-60-2X
1,1-Biphenyl 92-52-4 X
Atrazine 1912-24-9 X

Azobenzenc is formed by decomposition of 1,2-diphenvhydrazine. If 1,2-diphenyihydrazine is requested, it will be

analyzed as azobenzene.
Table 4

Reportable analytes for STL North Canton Standard Tests, Appendix IX Standard

Seminvolatiles CAS Number TCLP TCL Appendix IX_

2-Picoline 109-06-8 X

N-Nitrosomethylcthylamine 10595-95-6 X
Methyl methanesulfonate 66-27-3 X

N-Nitrosodiethylamine 55-18-5 X
Ethyl methanesulfonate 62-50-0 X

Pentachloroethane 76-01-7 X
Acetophenone 98-86-2 X X

N-Nitrosopyrrolidine 930-55-2 X

N-Nitrosornorpholine 59-89-2 X

o-Toluidinc 95-534 X

3-Methylphenol 108-39A X
N-Nitrosopiperidinie 100-754 X
o,o,o-Triethyl-Phosphorothloate' 126-68-1 X

a,a-Dirnethyl-phenrethylamine 122-09-8 X
2,6-Dichlorophenol 87-65-0 X

Hexachloropropene 1888-71-7 X

p-Phenylenediamine 106-50-3 X
n-Nitrosodi-n-butylamine 924-16-3 X

Safrole 94-59-7 X

I1,2,4,5-Tetrachlorobcnzene 95-94-3 X
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Table 4

Reportable analytes for STL North Canton Standard Tests, Appendix IX Standard

Sennivolatiles CAS Number TCLP TCL Appendix IX
Isosafrole 120-58-1 X
1,4-Dinitrobenzene 100-254 X
l,4-NaphithoqUitnone 130-154 X
1,3-Dinitrobcnzene 99-65-0 X
Pentachlorobenzene 608-93-5 X
l-Naphthylainine 134-32-7 X

I2-Naphthylamiinc 91-59-8 X
2,3,4,6-Tetracliloroplienol 58-90-2 X
5-Nitro-o-toluid~ni 99-55-8 X
Thionazin' 297-97-2 X
l.3.5-Trinitrobenzene 99-35-4 X
SLulfOtepp' 3689-24-5 X
Phorate' 298-02-2 X
Phienaceti n 62-44-2 X
Diallate 2303-164 X
Dinteihoate' 60-51-5 X
4-Aroinobiphenyl 92-67-1 X
Perilachlotonitiolberizene 82-68-8 X
Proniarfide 23950-58-5 X
D)is L tbion17' 298-04-4 X
2-scbuityl-4,6-dIinitiophlcnioI (Dinoseb)' 88-85-7 X
4-NitroqUinoline-l-oxidc 56-57-5 X
Farrpluiti 52-85-7 X
Methapyrilerne 91-80-5 X
Aram ic 140-57-8 X
p-( D)imincihy I am i n 0)8zobe uzene 60-11 I-7 X
p-Chl01orohrizilate 510-15-6 X
3,3'-Dimethylbcrnzidine 119-93-7 X
2-Acetylaininofluorene 53-96-3 X
Dibenz(aj)acridine' 224-42-0
7,12-Diniethylhienz(a)anhrcee57-97-6 X
3-Mcthyicholanthrenc 5649-5 X
I Iexachlorophcne" 70-30-4 X
Diphenyl amine' 122-394 X

May also be analyze(d by mnethod 8 14 1, which can achieve lower reporting limits.

2 May also he analyzed by mnethod 808 1, which can achieve lower reporting limits

3 Skinlner List Com1pouind

H exachiorophene is at required analyte for Appendix [X. This compound is not stable, and therefore not inclUded
in the calibration standard. The characteristic ions for hexachlorophene arc searched for in the chromatogram.
(See section 12.2. 1)

0 iphcny lam iiincis a req ~ilCIirdcomipound for ,Appendix]IX N-ni trosod iphenylatotiiTccdecomlposes inthle nj ectioti
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port to form diphenylamine. Therefore these two compounds cannot be distinguished. Diphenylamine is not

included in the calibration standard.

Table 5

Suggested Instrumental Conditions

Mass Range 35-500 amu
Scan Time <1 second/scan
Initial Column Temperature/Hold Time 450C for I minutes

Column Temperature Program 45- I O0Ct at 25"C/min for 0min
100 -280CC at 3C0 C/min for 0min
280 - I 0Ct at 25C/min for 2 min

Final Column Temperature/Hold Time 32C"C (until at least one minute after benzo(g,h,i)perylene
has eluted)

Injector Temperature 250 - 3000C

Transfer Line Temperature 250 - 300tC

Source Temperature According to manufacturer's
Specifications

Injector Grob-type, split / splitless

Sample Volume 0.5 il
Carrier Gas Helium at 30 cm/sec

Table 6

DFTPP Key Ions and Ion Abundance Criteria

Mass Ion Abundance Criteria

51 30 -60% of mass 198
68 <2% of mass 69

70 <2% of mass 69

127 40 -60% of mass 198

197 <I% of mass 198
198 Ease peak, I100% relative abundance

199 5 -9% of mass 198
275 10 -30% of mass 198
365 >lI% ofrmass 198
441 Present, but less than mass 443

442 >40% of mass 198
443 17 -23% of mass 442
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Table 7

Analytes in Approximate Retention Time Order and Characteristic Ions, Primary Standard

Analyte Primary Secondary Tertiary
N-nitrosodirnothylainine 74 42
Pyridine 79 52
2-Fluorophenol (Surrogate Standard) 112 64 63
Phenol-d5 (Surrogate Standard) 99 42 7 1
Benzaldohyde 77 105 106
Aniline 93 66
Phenol 94 65 66
Bis(2-chloroothyl)othcr 93 63 95
2-Chilorophenol 128 64 130
1,3-Dichlorobenzcne 146 148 113
l,4-Dichlorobetizene-d4 (internal 152 150 115
Standard)
1,4-Dichlorobcnzenc 146 148 113
lBonzyl Alcohol 108 79 77
I1,2-Dichlorobenzcne 146 148 113
2-Moihylphenol 108 107 79
2,2'-oxybis(I -chloiopropanc)' 45 77 79
4-Meihylphenol 108 107 79
N-Nitr-oso-dli-ni-priopylarinoti 70 42 101,130
I lexaclhloroetliane 117 201 199
Nitroheiizene-d15 (Surrogate Standard) 82 128 54
Nitroberiwic 77 123 65
I sophiorono 82 95 138
2-Nit rophenrolI 139 65 109
2,4-IDincthylphenol 107 121 122
IBenzoic Acid 122 lOS 77
lRis(2-chloioctloxy)niclhano 93 95 123
2.4-IDichloioplicnol 162 164 98
I1,2,4-Trichlorobcnzenc 180 182 145
Naphthalecte-dS (Interiiul Standard) 136 68 54
Nalihtha lone 128 129 127
4-Chlorcianifino 127 129 65
HocxachloombL1WitIinC 225 223 227
Caprolactaini 113 55 56
4-Chloro-3-niethylplicnol 107 144 142
2-Mci hyl naphillha lone 142 141 115
1 loxachl oriocyc lopenia~zd one 237 235 272
2,4,6-Ti ichlorophonol 196 198 200
2,4,-Trichloioplienol 196 198 200
1,1' -Biphoenyl 154 1 53 76
2-Fluorobipheityl (Surrogate Standard) 1 72 171 170
2-Cliloronatilthalcne 162 164 1127

12-Ni troanilinc 65 92 1138
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Table 7

Analytes in Approximate Retention Time Order and Characteristic Ions, Primary Standard

Analyte Primary Secondary Tertiary

I Dim~ethylphthalate 163 194 164

[Acenaphthylene 152 151 153

2,6-Dinitrotoluene 165 63 89

Acenaphthcne-dI (Internal Standard) 164 162 160

3-Nitroaniline 138 108 92

Accnaphthene 153 152 154

2,4-Dinitrophenol 184 63 154

Dibenzofuran 168 139 84

4-Nitrophenol 109 139 65

2,4-Dinitrotoluene 165 63 89

Diethylphthalate 149 177 150

Fluorene 166 165 167

4-Chlorophenylphenylether 204 206 141

4-Nitroanilinc 138 92 108

4,6-Dinitro-2-nmethylphenol 198 182 77

N-Nitrosodiphenylainine 169 168 167

2,4,6-Tribronmophenol (Surrogate 330 332 141

Standard)
Azobenzene 77 182 105

4-Bromnophenylphenylether 248 250 141

1-lexachlorobcnzene 284 142 249

Atrazine 200 173 215

Pentachlorophenol 266 264 268

Phenanrthrene-dlO (Internal Standard) 188 94 80

Phenanthrcne 178 179 176

Anthracene 178 179 176

Carbazole 167 166 139

Di-n-butylphthalatc 149 ISO 104
Fluoranthene 202 101 100

BenzidinPc 184 92 185

Pyrene 202 101 too

Terphenyl-d14 (Surrogate Standard) 244 122 212

Butylbenzylphthalate 149 91 206

Benzo(a)Anthracene 228 229 226

Chrysene-d1 2 (Internal Standard) 240 120 236

3,3'-Dichlorobcnzidine 252 254 126

Chrysene 228 226 229

Bis(2-ethylhexyl)phthalate 149 167 279

Di-n-octylphthalate 149 167 43
Bcnzo(b)fluoranthenc 252 253 125

Benzo(k)fluoranthene 252 253 125

Benzo(a)pyrene 252 253 125

Perylene-d12 (internal Standard) 264 260 265

lndeno(lI,2,3-cd)pyrene 276 138 277

Dibenz(a,h)anthracene 278 139 279
Bcenzo(g,h,i)perylenc 276 138 277
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Table 8

Additional Appendix IX Analytes in Approximate Retention Time Order and Characteristic Ions

Analyte Primary Secondary Tertiary

2-Picoline 93 66 92
N-Nitrosonnethylethylaminin 88 42 43
Methyl methanesulfonatc 80 79 65
N-Nitrosodicthylamncn 102 44 57
Ethyl tncthancsulf'ontc 79 109 97
Pentachloroetliane 117 119 167
Acetoplienone 105 77 120
N-Nitrosopyrrolidine 100 41 42
N-Nitrosomorpholine 116 56 86
o-Toluidinc 106 107
3-Methylphenol 108 107 77
N-Nitrosopiperidinc 114 42 55
o~o,o-Triethyl-Phiosphorothtoate 198 121 93
a~ia-Dirnetllyl-phencthylamincii 58 91
2,6-Dichloroplicnol 162 164 63
flexachloropropene 2 13 215 211
p-Phenylenediaminc lOS 80
n-Niirosodi-n-butylannne 84 57 41
Satrole 162 104 77
I1.2,4,5-Telrachlorobenxcgne 216 214 2 8
Isosafrole I 162 104 131
Isosufrole 2 162 104 131
1,4-Dinitrobcnzene 168 75 122
I1,4-Naphthoqunionc 158 104 102
l,3-Dinitiobcnzene 168 75 76
11cnachlorobeinzcnc 250 248 252
I -Naplithylam~ine 143 115
2-Naplhthylanuine 143 115
2,3,4,6-Teiachlorophenol 232 230 131
5-Niiro-o-ioluidine 152 77 106
Thionazi n 97 96 143
I1,3,5-Triniirobnenzce 213 75 120
Sulfotcpp 97 322 202
Phonate 75 97 121
Phenacefin 108 179 109
Diallate 86 234
Di methoate 87 93 125
4-Atninobiphenyl 169
Pentachloronitrobenzene 237 142 214
Prona nwide 1 73 175 255
Disulfoton 88 97 89
2-sccbUiy1-4,6-dtnjtrophenol (Dinoseb) 211 163 147
Methyl parathion 109 12526
4-Nitroguinoline- I-oxide 190 128 160
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Table 8

Additional Appendix IX Analytes in Approximate Retention Time Order and Characteristic Ions

Analyte Prunary Secondary Tertiary
Famphur 218 125 93

Methapyrilene 97 58

Aramite 1 185 319
Aramite 2 185 319
p-(Dimethylamino)azobenzene 120 225 77
p-Chlorobenzilate 251 139 253

3,3'-Dimethylbenzidine 212 106
2-Acetylaminofluorene 181 180 223

Dibenz(a~j)acridine 279 280
7,!12-Dimethyibenz(a)anthracene 256 241 120

3-Mehyleolanhree 268 252 253

Table 9

8270C [CS Control Compounds

LCS Compounds Spiking Level, Conc. Added 20 ug/L
I ,2,4-Trichlorobenzene 20
Acenaphthene 20
2,4-Dinitrotoluene 20

Pyrene 20
N-Nitroso-di-n-propylamine 20

I ,4-Dichlorobenzcne 20

Pentachlorophenol 20
Phenol 20
2-Chlorophenol 20
4-Chloro-3-tnethylphenol 20
4-Nitrophenol 20
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Table 9A 8270C All Analyte Spike Mix

BNANPDES Methanol

100
Acenaphthene

t00
Accnaphthylene

100
Anthraccnc

100
Be nzo (a)a nt hra cone

Methanol 100
Becnzo(b) fluo rant he no

too
Benzo(ka)flyran hne

100

Benzo(ghi)perylcne 0

rBeizyl butyl plithalate

100

l3s(2-chlorothoyl)nehacr

too

13 is(2-ethyl hoxyl )phthalate

100
1 i s( 2-ch loroi~sopr~opyl )cthcr

4-Broniophenyl phenyl ether

100
2-Ch loronaphiia lone

4-Chlorophenyl phonyl ether

100
Chryscne

lDibenzo(a,h)anthraecnc

100
13Dici--typlltoalaenz

100
I1,2-Dichlorobenzene

1 ,4-Dichlorobenzeno 0
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Table 9A 8270C All Analyte Spike Mix

BNANPDES Methanol

100
3,3 -Dichlorobcnzidine

100
Diethyl phthalate

100
Dimethyl phthalate

2,4-Dinitrotoluene ~ ~ ~ ~ ~ 10

2,4-Dinitrotoluene

100
2-Di-nitoyptoalate

100

Fluoranthene

100
Hecluorobnene

100
Hexach lorobenzdene

100
Hex achlIorobthaden e

100
Hexphloroehne

100

Nisoporobnzen

100
N Nitooinpropya minc

100
Phtrobenzene

100
P-yresdin-poylmn

100
P,,-ihlonanthrene

100

I 24-Thlric3mhyloronenel

100
4-Chloro-3mtyphenol

24-Dchlorophenol

100
2,4-Dicnehyorphenol
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Table 9A 8270C All Analyte Spike Mix

BNANPDEBS Methanol

2,4-Din itrophenol

100
2-Mcthyl-4,6-d in itrophenol

100
2-Nitrophenol

100
4-N itrophenol

100
Pentach lo rophenol

100
Phcnol

100
2,4,6-Tr-ichlorophenol

Acotophcnoinc 100

Atrazine 100

CaprolaCtion IOU

B~enzakldhyde 100

Il1-B i plenyl too

SaIfrolc 100

1,41-Dioxane 100

PrOn m ide I 00

p-Chloitobcnzi late10

Phernacetin10

Ethyl ineihanesulfonatc10

2-Picoline 100

Phora1te 100

Quinoline 100
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Table 10

TCLP LCS Compounds

LCS Compounds Spiking Level, mg/L in extract

I1,4-Dichlorobenzene 0.08

2,4-Dinitrotoluene 0.08

Hexaehlorobenzene 0.08
Hcxachlorobutadiene 0.08
Hexachloroethane 0.08

2-Methylphenol 0.08
3-Methylphenol 0.08

4-Methylphenol 0.0

Nitrobenzene 0.08
Pentachlorophenol 0.08

Pyridine 0 08
2,4,5-Trichlorophenol 0.08

2,4,6-Trichlorophenol 0 08

Recovery limits for the LCS and for matrix spikes are generated from historical data and are maintained by the QA

department.

Table I I

8270C Surrogate Compounds

Surrogate Compounds Spiking Level, Cone Added =20 ugfL /30 ug/L

Nitrobenzene-d5 20
2-Fluiorobiphenyl 20

Terphenyl-d 14 20
I1,2-Dichlorobenzene-d4i 20

Phenol-d5 30

2-Fluorophenol 30

2,4,6-Tribromophenol 30

12-Chlorophenol-d4' 30

Recovery limits for surrogates are generated from historical data and are maintained by the QA department.
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Table 12
Calibration Ranges, l.g/mL

Analyte Calibration Range

Pyridine 0.25-12.5 ug/mL
N-n itrosod imethyla-n inc 0.25-12.5 ug/mL
Aniline 0 25-12.5 ug/mL
Phenol 0.25-12.5 ug/mL
B is(2-clilorocthyl )ether 0.25-12.5 ug/mL
2-Chlorophenol 0.25-12.5 Ug/mL
I1,3-Dichlorobcnzcnc 0.25-12.5 uglmL
I1,4-Dichloirobcnzcnc 0,25-12.5 uglmL
Benzyl alcohol 0.25-12.5 ug/mL
I1,2-Dichlorobenzenc 0.25-12.5 ug/mL
2-Metilylphienol 0.25-12.5 ug/mL
2,2'-oxybis(l -chloropropane)' 0.25-12.5 ug/mL
4-Methyl phenol 0.25-12.5 ug/rnL
N-N itiroso-d i-ni-propylamiinci 0.25-12.5 ug/mL
I lexachloroethane 0.25-12.5 ugrnl-
N itiohcnzcne 0.25-12.5 ughnl-
I sopho ro no 0.25-12 5 uig/nl-
2-Ni~trophenol 0.25-12.5 ughrnl,
2,4-h imethylphenol 0.25-12.5 ug/rnL
Bcnyzoic acid 0.25-12.5 ug/rnL
Bis(2-cliloroctlhoxy)micthaniie 0 25-12.5 Llg/nl-

2,4- Dich lor ophenol 0.25-12.5 ug/ml.
1,2,4-Trichlorobenzene 0.25-12.5 Ug/miL
Naphthalene 0.05-10 ug/nnL
4-Ch lotoan ifinc 0.25-12.5 ug/il-
lIIexach Iabrathatadine 0.25-12.5 Llg/nil-
4-Ch loro-3 -methylphenolI 0.25-12.5 ug/miL
2-Mci by!naphtha lence 0.05-10 uglrnL
I lexachlor-ocyclop)cntad(ienic 0.25-12.5 ug/miL
2,4.6-TrichlorophenolI 0.25-12.5 ughnL
2,4,5 -TrichimlorphnolI 0.25-12.5 uglinL-
2- Chllo ron aphith a Ice 0.25-12.5 ug/nml
2-Nilroaniline 0.25-12.5 ug/il-
Diniethyl phthalate 0.5-12.5 ug/iL-
Acenaplhthyle no 0.05- 10 Ug/ml-
3-NitroanilIinc 0.25-12.5 ag/nil
A conaph thene 0.05-10 ug/niL
2,4-Din itrophenolI 0.25-12.5 ug/nl-
4-NiitopheinoI 0 25-12.5 ug/miL
Dibcnzofaran 0.25-12.5 Lig/il-L
2,4- Dillit MMtIlWile 0.25-12.5 ug/iL-
2,6-DilitroIo01011U0o 0.25-12.5 ug/iL,
ODicthylphtha latc 0.25-12.5 ug/niL
4-Chlorophenyl phcnyl oilier 0 25-12.5 ug/niL

Flaorecno 0 05- 10 aig/171L
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Table 12
Calibration Ranges, pg/mL

Analyte Calibration Range
4-Nitroaniline 0.25-12.5 ug/rnL

4,6-Dinitro-2-methylphenol 0,25-12 5 ug/mL

N-Nitrosodiphenylamine 0.25-12.5 tiglmL

Azobenzene2 0.25-12.5 tig/rnL

4-13romophenyl phenyl ether 0.25-12.5 ug/mL

H-exachlorobenzene 0.25-12.5 uglmL
Pentachlorophenol 0.25-12S5ug/mL
Phenanthrene 0 05- 10 ug/mL

Anthracene 0 05-l1 0ug/mL

Carbazole 0 05-l1 0ug/mL
Di-n-butyl phthalate 0 25-12.5 ug/mL

Fluoranthene 0.05- 10 ug/mL
Benzidine 0.25-12.5 ug/mL
Pyrene 0.05- 10 ug/mL

Butyl benzyl phithalate 0.25-12.5 ug/mL
3,3'-Dichlorcobenzidine 0 25-12.5 uglmL
Benzo(a)anthracene 0 05- 10 ug/mL

Bis(2-ethylhexyl)phthalate 0.25-12.5 ug/ml-

Chrysene 0.05- 10 ug/mL
Di-n-octylphthalate 0.25-12.5 ug/mL

Benzo(b)fluoranthene 0.05-1 0 ug/mL
Benzo(k)fluoranthene 0.05- 10 ug/mL

Benzo(a)pyrene 0.05-I 0 ug/nL-

lndeno(1I,2,3-cd)pyrene 0.05-IC0 ug/ml-
Dibenz(a,h)ainthracene 0.05-1 0 ug/mL
Benzo(g,h,i)perylene 0.05-10 ug/mL

Bcnzaldchycle 0.25-12.5 ug/mL

Caprolactamn 0.25-12 5 ug/mL

1,1 '-Biphenyl 0.25-12.5 ug/mL

Atrazine 0.25-12 5 ug/mL

2,2'oxybis( I-chioropropane) was formerly knownas bis(2-chloroisopropyl)ether

2 Azobenzene is formed by decomposition of 1,2-diphenyhydrazine. If 1,2-diphenyihydrazine is requested, it will be
analyzed as azobenzene.

Note: Nine calibrations standards are prepared varying in concentration from 0.05 ug/mL to 12.5 ug/mL. A minimum
of 5 calibration concentrations will be used for initial calibration . The concentration range of each analyte is listed in
the table
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Table 13

Calibration Ranges, Appendix IX, pg/mL

Sennivolatilies Calibration Range
2-Picolinc 0.25-12.5 ug/mL
N-Nitrosornethylethylarnine 0.25-12.5 ug/ml-
Methyl niethaneSLllfonatc 0.25-12.5 ug/mL
N-Nitrosodiethylarn inc 0.25-12.5 ug/mL
Ethyl methanesulfonaic 0.25-12.5 ug/ml-
Pentac hloroethane 0.25-12.5 ug/mL
Acetophenone 0.25-12.5 ug/mL
N-Nitrosopyrrolidine 0.25-12.5 ug/mL
N-Nitiosornorpholine 0.25-12.5 ug/mL
o-Toliidincn 0.25-12.5 ug/mL
3-Methyl phenol 0.25-12.5 ug/mL
N-N itrosopi per idine 0.25-12.5 ug/mL
o~o,o-Tirietlyl-Pliosplhorothiioatc 0.25-12.5 ughmL
~t,~l-Dilnicthiyl-pheneitlhyla~iniiie 0.25-12.5 ug/inL
2,6-lDich lorophenol 0.25-12.5 ug/mL
I lexachloropropene 0.25-12.5 ug/mL
p- I1henylene(i amine 0.25-12 5 ug/mL
ni-Nit ros oci -n-burty! ainincii 0.25-12.5 ug/rmL
Safiole 0.25-12.5 ug/mnL
I1,2A45-Tctrachlorobenz~cnc 0.25-12 5 ug/mL
Isosafirole I + 2 0 25-12.5 ug/nmL
I1,4-[)initrobcizcne 0.25-12.5 ug/nmL
I1,4-Naphthoqtiinone 0.25-12 5 uig/mL
I1,3-Dinitrobenzcne 0 25-12.5 ug/nmL
Pentach lorobenzenc 0.25-12.5 ughrnL
I -Naphithyl amine 0.25-12.5 ug/mnL
2-Naptithylamnine 0.25-12.5 ug/mL
2,3 ,4,6-TetrachlorophenolI 0.25-12.5 ug/tnL
5-Nitro-o-toltuidine 0 25-12.5 ug/nL
Thionazi n 0.25-12.5 ug/mL
1,3 ,5-Trniniobcnzcne 0.25-12.5 ug/rnL
Sulfotepp 0 25-12.5 uglmL
Phorate 0.25-12.5 uglrmL
Phenacetin 0.25-12 5 ug/rnL
Diallate I + 2 0.25-12.5 LUg/mL
Dinmethoate 0.25-12.5 UghmL
4-Am inobiphenyl 0.25-12.5 ug/mL
PentachlIoron itrobenzene 0 25-12.5 ug/rnL
Pronamide 0.25-12.5 Ug/mnL
Disulfoton 0.25-12.5 ugmlmL
2-scchiityl-4,6-dIinitr-ophenioI (Dinoseb) 0.25-12. uLmL
Methyl parathion 0 25- 12.5 tig/111
4-Nitroquinoline- I-oxide 0,25-12 5 ug/mL
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Table 13

Callbration Ranges, Appendix IX, pglnL

Sernivollatiles Calibration Range
Parathion 0.25-12.5 Lig/mL

Isodrin 0.25-12.5 ug/mL

Kepone 0.25-12.5 ug/mL

Famphaur 0.25-12.5 uglmL

Methapyrilerie 0.25-12.5 uglrnL

Aramite I and 2 0 25-12.5 ug/mL

p-(Dimethylamino)azobenzene 0.25-12.5 iig/mL

p-Chlorobenzilate 0 25-12.5 ug/mL
3,3'-Dimethylbenzidine 0.25-12.5 ug/mL

2-Acetylaminofluorene 0.25-12.5 uig/mL

Dibenz (a~j)aeridine 0.25-12.5 ug/mL

7, 12-Dimethvlbenz(a)anthracene 0.25-12.5 ug/mL

3-Methyleholanthrene 0,25-12.5 ugfmL

Note: Nine calibrations standards are prepared varying in concentration from 0 05 Lig/ml- to 12 5 ug/mL. A minimum

of 5 calibration concentrations will be Lised for initial calibration . The concentration range of each analyte is listed in

the table.
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