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This document and work performed under this Site-Specific QAPP Addendum No. 1A is prepared in accordance with the
EPA Region 4 Brownfields Program and the Generic QAPP document for the City of Knoxville, TN, dated August 28, 2017,
10 and approved November 21, 2017.
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Knoxville, TN 37921
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Note: Copy No. 1 is the Master Copy
All personnel will receive and follow applicable sections of this SSQAPP and subsequent revisions.

A4 PROJECT/TASK ORGANIZATION

A project organization chart is provided in Appendix A. The individuals participating in the project and their
specific roles and responsibilities as detailed in the Generic QAPP dated August 28, 2017 are provided below. No
modifications to the project staff organization have occurred.

A.4.1 Project Manager

Ms. Liz Porter, PG, PMP will serve as S&ME, Inc. (S&ME) Project Manager. Ms. Porter is a Senior Environmental
Project Manager with S&ME in Knoxville, Tennessee. She will be responsible for direction of the work to be
conducted and will oversee scheduling and budgeting. Ms. Porter directs the preparation of each Site-Specific
QAPP (SSQAPP) Addendum and supporting documentation, and will coordinate the project activities including the
following:

Approve the QAPP and subsequent revisions to meet Brownfields specific requirements and criteria;

Distribute the QAPP document to the Field Team Leader and other members of the project team and
guide personnel in achieving a thorough understanding of the QAPP;

Assume overall responsibility of the investigation;

Coordinate field and laboratory activities;

Validate field data;

Ensure project activities are conducted in accordance with the QAPP;

Report to City of Knoxville (City) Brownfields Grantee Project Manager and Tennessee Department of
Environment and Conservation (TDEC) Brownfields Project Manager regarding the project status;
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Prepare interim and final reports to TDEC and the City;
Make final project decisions with the authority to commit the necessary resources to conduct the project;
Institute corrective actions for problems encountered in the field sampling activities;

Communicate corrective actions to the Field Team Leader to remedy problems encountered in the field
and coordinate with the respective Laboratory QA Managers to correct any corresponding problems
encountered in the laboratory analyses; and

Compile documentation detailing any corrective actions and provide them to the QA/QC Officer and
TDEC.

A.4.2 Field Team Leader

Mr. Nathan Peterson, PG (S&ME), or an equally qualified substitute, will be the Field Team Leader (FTL) for the
assessments and report to the S&ME Project Manager. Mr. Peterson will be responsible for seeing that site
activities are carried out in accordance with the project planning documents. Mr. Peterson will be responsible for
providing quality assurance of field generated data, assist in the coordination of field activities conducted by
subcontractors and provide daily on-site quality control for field work. He will also be responsible for maintaining
clear communication between laboratory and cleanup personnel.

Mr. Peterson will also assist with the coordination of the field project activities and his specific responsibilities
include the following:

Select personnel that will comprise the field sampling team;

Conduct the field activities in accordance with the approved QAPP and supervise the field sampling team;
Following receipt from the S&ME Project Manager, distribute the approved QAPP and subsequent
revisions to the field sampling team members;

Provide project status updates to S&ME Project Manager;

Implement corrective actions and remedial activities in the field as directed by the S&ME Project Manager;
and

Document corrective actions and remedial activities in field logs and provide to the S&ME Project
Manager.

A.4.3 Field Sampling Technicians

The Field Sampling Technicians will be responsible for on-site sampling and sample handling activities. This
includes proper labeling and security, chain-of-custody, analysis request forms, packaging, and shipping. The field
sampling technicians will be qualified S&ME technicians and will assist Mr. Peterson in the field as needed.

A.4.4 Laboratory Quality Assurance Officers

The Laboratory Quality Assurance Officer will be responsible for maintenance of laboratory quality assurance
activities associated with the project. The Laboratory Quality Assurance Officer will also be responsible for

February 14, 2018 8
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coordinating the analysis of the samples and laboratory validation of the data. Responsibilities also include
instituting corrective actions for problems encountered in the laboratory analysis and reporting laboratory
problems affecting the project data to the S&ME Project Manager.

Sub-slab gas and flux chamber air samples will be submitted to Environmental Science Corporation (ESC), located
in Mt. Juliet, Tennessee for laboratory analysis. The Laboratory Quality Assurance Officer for all ESC samples will
be Mr. Tom Mellette, Laboratory Operations Manager. If asbestos samples are collected, the Laboratory Quality
Assurance Officer will be Ms. Jane Wasilewski, QA/QC Director with S&ME in Charlotte, North Carolina.

A.4.5 Risk Assessor

Dr. Mike Marcus, PhD, of S&ME will serve as the project Risk Assessor. The Risk Assessor will be responsible for
evaluating the results of field and laboratory QA samples and determining the usefulness of the analytical data.
The Risk Assessor will review the analytical data packages and document variations from the analytical protocol
and actions taken by the laboratory. The Risk Assessor will also validate the analytical data.

A.4.6 Site Safety and Health Officer

The Site Safety and Health Officer will advise the field team members on health and safety issues at the site and
ensure compliance with the Site-specific Health and Safety Plan (SSHSP). Ms. Debbie Thomas, Regional Safety
Coordinator, will serve as the overall project Site Health and Safety Officer.

A.4.7 Project Quality Assurance Officer

Mr. James R. Bruce, PG, CHMM will serve as the Quality Assurance (QA) Officer and Senior Reviewer for the
Brownfields additional assessment and cleanup documents and deliverables. He will review documents for
completeness, accuracy, and adherence to the required scope of work. In addition, Mr. Bruce may conduct field
audits as needed. Mr. Bruce will also serve as S&ME's Designated Approving Official (DAO).

A.4.8 Regulatory Agencies

A4.8.1 EPA Brownfields Project Officer/Project Manager

Ms. Olga Perry will serve as the EPA Region 4 Brownfields Project Officer/Manager, with the responsibility to
oversee and monitor the grant. As part of that responsibility she must ensure the process described in the work
plan is followed and the terms and conditions of the grant are met.

A4.8.2 EPA Brownfields QA Manager’s Designated Approving Official

The EPA Region 4 Brownfields Quality Assurance Manager's DAO provides a technical assistance role to the
Region 4 Brownfields Project Officer/Manager working on Brownfields sites. The DAO role is to provide technical
reviews of the Generic QAPP and SSQAPP Addenda that are generated. This includes the approval of the Generic
QAPP and SSQAPP Addenda, respectively, and any revisions.

February 14, 2018 9
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A4.8.3 TDEC Project Managers

The TDEC Division of Remediation is the lead state regulatory review agency for this project. Ms. Paula
Middlebrooks will be the lead TDEC Project Manager. She will act as EPA liaison and will provide oversight for all
activities proposed at the Sanitary Laundry site under this grant. Ms. Erin Sutton will serve as the TDEC Technical
Project Manager and will provide technical oversight for all assessment and cleanup activities proposed under this
grant. Ms. Sutton will be supported by Mr. Lee Barron and Mr. Justin Fisher.

A.4.9 Analytical Laboratory

ESC will be used as the primary analytical laboratory for this project. The Laboratory Quality Assurance Officer for
all ESC samples will be Mr. Tom Mellette, Laboratory Operations Manager. ESC is certified by the State of
Tennessee to perform the requested chemical laboratory analyses for the projects. Appendix B includes the
qualifications and QA/QC Manual (on CD-ROM) for ESC.

S&ME will be used as the analytical laboratory in the event that asbestos samples are collected for this project.
The Laboratory Quality Assurance Officer will be Ms. Jane Wasilewski, QA/QC Director with S&ME in Charlotte,
North Carolina. Appendix B also includes the QA/QC Manual (on CD-ROM) for S&ME.

A.5 PROBLEM DEFINITION / BACKGROUND

The City of Knoxville, Tennessee has received a U.S. Environmental Protection Agency (EPA) Brownfields Cleanup
Grant to address the Sanitary Laundry property, a previously identified Brownfield site. The former Sanitary
Laundry property consists of one parcel containing approximately 0.3 acre, owned by the City, and located at 625
North Broadway in Knoxville, Tennessee (Figures 1 and 2, Appendix C). The property center is located at
35.975358° N latitude and -83.924359° W longitude. The property is identified on the Knox County Tax Assessor's
Tax Map as Tax Map 94D, Group P, Parcel 13.

The property is occupied by a currently vacant, 30,000 square-foot structure used for dry cleaning operations
between 1926 and 1993. The 30,000 square-foot building occupies two levels, each approximately 15,000 square
feet. The general topographic slope in the vicinity of the site is down to the northwest. Published geologic
information indicates that the site is underlain by bedrock of the Bays Formation of the Chickamauga Group. This
formation is primarily composed of calcareous mudstone and siltstone that is maroon in color and the upper
portion is commonly mottled with sandstone and metabentonite. The Bays Formation commonly weathers to
produce a thin silty, sandy residual soil.

S&ME previously generated the following reports to document site assessment activities:

S&ME Report of Phase | Environmental Site Assessment, Former Sanitary Laundry and Dry Cleaning
Property, July 31, 2013

S&ME Report of Phase Il Environmental Site Assessment, Former Sanitary Laundry Property, September
12, 2014

S&ME Report of Limited Asbestos and Lead-Based Paint Survey, 625 North Broadway Former Sanitary
Laundry Facility, October 22, 2014

February 14, 2018 10
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Numerous additional reports and site-related documents are available in the extensive TDEC file. It is worthwhile
to note that the reports referenced above and present in the TDEC files include both the parcel at 625 North
Broadway and the parcel at 750-760 Stone Street, located west adjacent to the subject property and part of the
former Sanitary Laundry operation. The parcel at 750-760 Stone Street contained the boiler house and a loading
and vehicle maintenance building. The Stone Street parcel is currently owned by others and is excluded from the
proposed cleanup activities.

As summarized in the referenced reports and previous documentation available in TDEC files, one dry cleaning
solvent and two gasoline underground storage tanks (UST) utilized by the dry cleaner were located on the
property or on the Stone Street parcel behind the building, which was also former Sanitary Laundry property. The
gasoline USTs were permanently closed by removal in 1993. The dry cleaning UST was emptied in 1994 but
remains on the property, behind the building. TDEC Division of Remediation (DOR) personnel (Ms. Erin Sutton
and Mr. Dan Hawkins) have indicated that the dry cleaning solvent tank was filled with concrete sometime in the
1990’s. TDEC records reviewed previously by S&ME confirm that in 1994, the tank that previously held dry
cleaning solvent was emptied and subsequently filled with concrete.

Minor staining of the concrete floor was observed throughout the building during the Phase I Environmental Site
Assessment (ESA) site reconnaissance. A loading dock was observed on the west side of the building. A large
boiler was observed on the northeast portion of the building. An adjoining elevated concrete trough was also
observed. The past use of this trough was not evident based on site observations. Steam piping used in the dry
cleaning process was also observed throughout the building.

Soil and groundwater investigations have identified soil and groundwater contaminated with dry cleaning
compounds, solvents, and petroleum products. The Phase I ESA documented evidence of recognized
environmental conditions relative to former uses of the subject property. The recognized environmental
conditions (RECs) documented in the Phase I ESA include:

The subject property operated as a dry cleaner from 1926 until 1993.

The subject property was identified on multiple regulatory databases.

Dry cleaning compounds and solvents at concentrations that exceed primary drinking water
Maximum Contaminant Levels (MCLs) have been detected in groundwater.

Two gasoline USTs and one heating oil aboveground storage tank (AST) have been located on or
behind the subject property in the past (on the 750-760 Stone Street parcel).

Evidence of one dry cleaning solvent UST was observed on the subject property. The contents of the
UST were reportedly removed in 1994 but no soil testing was documented at that time.

Numerous 55 gallon drums of dry cleaning fluids and oil were observed and removed from the
Sanitary Laundry property in 1999.

Two groundwater monitoring wells are located in the courtyard area west of the North Broadway
building.

One in-ground hydraulic lift was observed in the garage building behind the subject property (on the
750-760 Stone Street parcel).

The subject property was placed on the State Superfund list in 1994,

February 14, 2018 11
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In 1994, the subject property was added to the List of Inactive Hazardous Substance Sites by action of the
Tennessee Solid Waste Disposal Control Board. The subject property was identified as Site No. 47-545, Sanitary
Laundry and Dry Cleaners. A Notice of a Hazardous Substance Site was filed with the Knox County Register’s
Office in 1997. An Imminent, Substantial Danger Memorandum was issued by the TDEC Commissioner in 1999,
due to the presence of multiple 55-gallon drums of hazardous substances on-site. TDEC initiated emergency
removal actions in 1994, and again in 1999, addressing the USTs and two barrels of dry cleaning fluid in 1994, and
implementing an emergency removal of the drums in 1999.

Based on the Phase I ESA findings, in 2014 S&ME conducted a Phase I ESA on behalf of the City to determine the
nature and extent of subsurface contamination resulting from past use of the property. The Phase II ESA
consisted of the collection and laboratory analysis of 34 passive soil vapor modules, subsurface soil samples,
groundwater samples, soil gas samples and ambient air samples from the former Sanitary Laundry property, which
included the subject site and the west adjacent parcel formerly owned by Sanitary Laundry. A Geoprobe® rig was
used to obtain subsurface soil for field and laboratory analyses. Groundwater samples were collected from two
existing monitoring wells and from six piezometers installed during the Phase II ESA sampling.

The analysis of soil samples revealed arsenic concentrations in 14 samples that exceed the EPA May 2014
Residential Soil Regional Screening Level (RSL), and 13 samples that exceed the Industrial Soil RSL for arsenic.
However, the reported arsenic concentrations did not vary significantly with depth or location and are therefore
interpreted as naturally-occurring background. Of the volatile organic compounds (VOC) and polynuclear
aromatic hydrocarbon (PAH) compounds detected in soil samples, only tetrachloroethylene (PCE) and
benzo(a)pyrene exceed respective Residential Soil RSLs. None of the reported VOC or PAH concentrations exceed
Industrial Soil RSLs.

Concentrations of petroleum hydrocarbons (EPH, TPH) that exceeded the TDEC Division of Solid Waste
Management (DSWM) clean fill criteria of 100 milligrams per kilogram (mg/kg) were reported in soil samples
collected from within the Sanitary Laundry building, the former auto repair building (west adjacent parcel) and the
former UST locations (west adjacent parcel).

Arsenic concentrations detected in groundwater samples exceeded the corresponding arsenic Tapwater RSL. Lead
concentrations detected in each groundwater sample exceed the EPA drinking water MCL. Concentrations of
benzene and the chlorinated solvents PCE, trichloroethylene (TCE), cis-1,2-dichloroethene and vinyl chloride which
exceeded the EPA May 2014 Tapwater RSLs and MCLs were detected in groundwater samples. Also notable was
the detection of 1,2-dichlorobenzene, ethylbenzene, naphthalene, n-propylbenzene, the trimethylbenzene
isomers, and xylenes in concentrations that exceed the EPA May 2014 Tapwater RSLs.

The eight soil gas samples collected during the Phase II ESA reported concentrations of benzene, ethylbenzene,
carbon tetrachloride, chloroform, PCE, TCE, 1,1-dichloroethane, 1,1-dichloroethene, and vinyl chloride that exceed
the respective EPA May 2014 Residential and/or Industrial Air RSLs. It is notable that PCE concentrations
exceeded the Industrial Air RSL by up to three orders of magnitude in sub-slab samples. PCE and TCE
concentrations were reported in the soil gas below the building with maximum concentrations of 68,000
micrograms per cubic meter (ug/m?3) and 10,000 ug/m?3, respectively.
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Ambient air sampling resulted in concentrations of benzene, carbon tetrachloride, chloroform, chloromethane,
ethylbenzene, PCE and TCE that exceed Residential and Industrial Air RSLs. The highest chloromethane,
ethylbenzene, PCE and TCE concentrations were reported for air samples collected in the former main Sanitary
Laundry building, which occupies the subject property. A maximum concentration of PCE in ambient air was
detected at 46 ug/m3, and TCE was detected at 6.4 ug/m3. Ambient air samples collected by TDEC on April 1,
2015 in the adjoining buildings tested positive for solvents, but at concentrations that TDEC indicated were
“significantly below our risk based remedial goals.”

The TDEC DOR has been involved with this site in a regulatory capacity for many years. In an effort to support the
City's redevelopment efforts, and to secure an approach to site redevelopment that is consistent with applicable
regulations, TDEC has executed a Brownfield Voluntary Agreement (BVA) (Site No. 47-545) for the subject
property. TDEC and the City have agreed that the BVA is to be made a condition of sale of the property. The BVA
established for the site requires an engineered vapor mitigation system be incorporated for any building
construction or renovation on the property to address those chemical constituents identified in previous
assessment activities. The goal of the soil vapor mitigation system would be to break the exposure pathway for
vapor migration.

The City is currently replacing the roof on the former Sanitary Laundry property. Based on the historic significance
of the site, and the investment in improving the existing structure, redevelopment using existing foundations is
the preferred option for site redevelopment, rather than demolishing the existing structure and foundations. In
order to support this method of site redevelopment, an engineered vapor mitigation system is warranted to
mitigate those chemical constituents identified in previous assessment activities. The building currently has some
broken windows, as well as holes in the floor that allow air movement between the basement and the first floor.
In addition, there is currently not a heating or cooling system operating in the building, and a design for the
redevelopment of the structure has not yet been proposed. Because of the current conditions within this vacant
building, TDEC has recommended that ambient air samples not be collected at this time, as the results would not
reflect typical conditions if the building was occupied. Therefore, to gather information to prepare the vapor
mitigation system design, S&ME will update the sub-slab soil gas evaluation, and add flux chamber samples to
provide supplemental data for design purposes. In addition, S&ME will perform sub-slab communication testing
to support the system design.

A.6 PROJECT / TASK DESCRIPTION

Based on the historical property uses, contaminants of concern (COCs) within the following analytical method
categories have been selected for additional assessment to support the vapor mitigation system design: VOCs
per EPA Method 8260, TO-15 (Selective Ion Monitoring (SIM), when appropriate). The Listing of Accredited
Analyses, detailing analytes by both analytical method (e.g. Method 8260) and method category (e.g. solvents) is
provided in the ESC Quality Assurance Manual (QAM), provided in Appendix B, located on the CD provided in the
cover of this Plan. In addition to laboratory analyses of and sub-slab and flux chamber gas (critical
determinations), non-critical determinations of temperature, photo-ionization detector (PID) screening results and
general visual observations will also be made to aid in the decision making process.

The objective of the proposed additional assessment is to determine if the potential COCs of the analytical
method categories described above are present in environmental media at concentrations that exceed applicable
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regulatory criteria and if so, to use this information to design the vapor mitigation system. For this project, EPA
November 2017 Risk-Based Screening Levels (RSLs) will apply to soil gas results, as applicable. The proposed
assessment scope is designed to support the design of a vapor mitigation system. Regulatory screening criteria
are provided in Appendix D, located on the CD provided in the front cover of this manual.

The following assessment scope has been developed based on previous site inspections and a review of historical
information. The tasks and principal use of the data from each task are summarized in the following table,
followed by a description of each task:

TASK DESCRIPTIONS AND OBJECTIVES ‘

Task No. | Task Principal Objective
1&2 Ground Penetrating Radar Survey and Communication Locate subslab utility corridors and
Testing foundations, evaluate connectivity
to support vapor mitigation system
design.

3 Sub-slab Soil Gas Sampling (12 Locations) Evaluate potential for vapor
intrusion and current distribution
of potential subslab VOC
accumulations

4 Soil Gas Sampling (Up to six Locations using Flux Chambers) | Follow-up on Task 3; soil gas
sampling at discrete locations to
evaluate vapor intrusion

5 Asbestos Sampling Further characterize ACM during
abatement, if warranted

6 Investigation Derived Waste (IDW) Sampling (as needed) Characterize IDW for disposal

S&ME proposes to retain a subcontractor specializing in ground penetrating radar (GPR), to survey the
interior building slab. The GPR survey will be used to provide information relative to utilities and

foundations at the site. The GPR survey will support the design of the vapor mitigation system. Although
this method is not definitive, it has proven successful in detecting subsurface structures that may be a
consideration in design of the remedial system.

As part of the sub-slab evaluation, S&ME will also perform communication testing to support the vapor

mitigation system design. This testing will be performed at select locations upon receipt of the proposed
additional soils gas sampling results. Pressure field testing will be employed to determine vacuum field
extensions. Suction test holes will be drilled in the slab using an auger to remove the soil, and a vacuum
will be applied to simulate future vacuum fields. Smaller test holes will be drilled at specified distances
from the test suction hole, and a micro-manometer will be used to measure the pressure differential. The
data will be used to extrapolate an expected radius of influence, which will be used in the evaluation and
design of a vapor mitigation system.
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472 Sub-slab Soil Gas Sampling (SGS) will be performed by use of a hammer drill as needed to install up to
473 twelve interior or sub-slab SGS systems at the approximate locations indicated on Figure 3. Soil gas
474 sample location points will be installed by using a hammer drill to drive an expendable stainless steel
475 probe point connected to a hollow stainless steel drive rod to a depth of approximately six to eight inches
476 beneath the slab (the goal is to be in the gravel subgrade). At each location, the sampling train will
477 purged of approximately three volumes of air and soil gas will be collected over a 30-minute period in a
478 laboratory-prepared, dedicated six-liter Summa® (Summa) canister.
479
480 An S&ME staff professional will be on-site to conduct the installation and collection of sub-slab gas
481 samples and record observations, including the probing locations, installation depth, soil characteristics,
482 and photographs. Upon completion of the installation of each sample point, the soil gas at each location
483 will be sampled using dedicated 6-liter Summa canisters. Following the Summa canister sampling event
484 (maximum 30-minutes from each of the locations), the canisters will be sealed, packed, and shipped under
485 chain-of-custody to ESC. The samples will be analyzed for VOCs by the USEPA Method TO-15.
486 Laboratory analytical data will be compared to the EPA’'s November 2017 Residential and Industrial Air
487 RSLs (THQ = 0.1). A copy of the RSLs may be found in Appendix D.
488 Special personnel requirement: Staff Professional (PG), Environmental Technician;
489 Special equipment requirements: Hammer Drill, MiniRAE 3000 Photo-ionization Detector, modified
490 PRT System components, Summa canisters, and DOT-approved 55-gallon drum.
491 Along with the sub-slab gas samples, flux chamber air samples at up to six locations in the basement will
492 be sampled using dedicated 1-liter Summa canisters paired with laboratory-provided regulators and
493 vacuum gauges. The Summa canisters used for flux chamber sampling will collect air within the flux
494 chamber over a 30-minute sampling period. Individual vacuum readings will be monitored and recorded
495 during the sampling period. Following the Summa canister sampling event (maximum eight-hours from
496 each of the locations), the canisters will be sealed, packed, and shipped under chain-of-custody to ESC.
497 The samples will be analyzed for VOCs by the USEPA Method TO-15 SIM. Laboratory analytical data will
498 be compared to the EPA’s November 2017 Residential and Industrial Air RSLs (THQ = 0.1). A copy of the
499 November 2017 RSLs may be found in Appendix D.
500 Special personnel requirement: Staff Professional (PG), Environmental Technician;
501 Special equipment requirements: Summa canisters.
502 If warranted during abatement procedures, S&ME staff environmental technicians will be on-site to collect
503 suspect asbestos-containing materials (ACM) samples from the building. Sampling observations will be
504 recorded, including the sample location, sample height, and photographs. Following the sampling, the
505 suspect ACM samples will be sealed, packed, and shipped under chain-of-custody to the appropriate
506 laboratory. Suspect ACM sample analyses will be performed by S&ME in Charlotte, North Carolina
507 utilizing methods 600/M4-82-020 or 600/R-93/116.
508 Special personnel requirement: Tennessee Accredited Asbestos Inspector, Environmental Technician;
509 Special equipment requirements: none
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Investigative-Derived Waste (drill cuttings, if any are generated during sub-slab sampling) may be
sampled and analyzed by an accredited laboratory, and will be appropriately disposed of based on the
analytical results. In addition, waste materials currently stored inside the building (paints, sealants, or
other compounds that may not be disposed of through the City's hazardous waste program) may also be
sampled and analyzed by an accredited laboratory, and will be appropriately disposed of based on the
analytical results as part of the proposed cleanup activities. Drill cuttings or remaining waste materials
located inside the building may be analyzed for toxicity characteristic leaching procedure (TCLP) VOCs via
EPA Method 1311/8260, TCLP semi-volatile organic compounds (SVOCs), PAHs via EPA Method
1311/8270, and TCLP for RCRA 8 metals via EPA Method 1311/6010 (mercury via EPA Method 1131/7470).

Special personnel requirement: Environmental Technician;
Special equipment requirements: DOT-approved 55-gallon drum.

The primary focus of this additional assessment is to determine if contamination is present within environmental
media as a result of past land uses and the general magnitude of contamination, if present. The applicable RSL
comparison criteria will be the action limits for soil gas and air samples collected from a flux chamber at this site.
S&ME will draft a supplemental assessment report to summarize the results of the above assessment activities and
will compare the results to the appropriate regulatory criteria. The findings will be used to support design of the
vapor mitigation system.

Sub-slab gas and air samples collected from a flux chamber will be analyzed for the constituents mentioned above
using the methods and equipment provided in the ESC QAM, Appendix B. Details on the sample volumes,
container types, and preservation requirements for collected sub-slab gas and flux chamber samples are provided
in S&ME Table 3 provided in Appendix C, and in the ESC QAM, Appendix B. See Section 5 of this document for
project personnel.

Based on historic assessment findings, it is anticipated that the concentration of COCs in soil gas and air samples
collected from a flux chamber will exceed their respective regulatory criteria, and the findings will be used to
support design of the vapor mitigation system. A table summarizing the tentative project schedule is provided in
Appendix E. Sample collection and associated fieldwork should take approximately one to three working days to
complete installation. Gas samples will be shipped overnight to the analytical laboratory for analysis. Laboratory
results should be sent to the S&ME Project Manager within 10 days of sample receipt. Results and decisions for
the site should be complete within approximately 30 days of initial sample collection.

Field activities are proposed to begin within five business days, following receipt of approval of the SSQAPP by
EPA DAO/Project Officer and the City Brownfields Grantee Project Manager. The anticipated start of field activities
is February 6, 2018. The selected start date will allow for review and distribution of the SSQAPP, communication
between individuals on the distribution list in Section A.3, and coordination of field activities with the field team.
The project, including laboratory analysis, should be completed within approximately 25 days following the
conclusion of field activities.

The final report will summarize project results, and will include the data validation report and raw data package.
The final report will be submitted to the City, TDEC and the EPA Project Officer.
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A
A
A complete list of all standard operating procedures identified in the QAPP can be found in Appendix G.

A.7 SPECIAL TRAINING/CERTIFICATION

The ESC and S&ME QAMs are provided in Appendix B; all other training requirements and certifications are
provided in the approved Generic QAPP document.

A.8 DOCUMENTS AND RECORDS

Chain-of-custody, field sampling and calibration logs, and field data worksheets are provided in Appendix F. All
other information is provided in the Generic QAPP document.

SECTION B

B.1 SAMPLING DESIGN PROCESS

The proposed sampling will be used to determine if sub-slab gas on-site could pose a threat to human health if
the site is redeveloped, and to support design of the proposed vapor mitigation system for the existing building
structure. ACM abatement may also warrant additional sampling for confirmation purposes, or if additional
suspect ACM is encountered during abatement. The sample collection design is such that a homogeneous area
decision unit derived by professional judgment and evaluation of available historic sampling documentation will
be tested and evaluated. The proposed area for remediation, if applicable, will be confirmed by the sample
collection design. Collection of samples will not be random as they are intended to confirm potential releases due
to specifically located site features or the historical areas of concern.

Sampling design is determined from previous Phase I and Phase II ESA findings. Professional judgment is used to
assist in the determination of sampling locations during this process. Areas of environmental concern are
sampled based on constituents known or perceived to be present on the subject site. For this site, the following
components were considered in the determination of subsurface sampling locations resulting from previous
investigation findings:

The subject property operated as a dry cleaner from 1926 until 1993.

Ambient air sampling detected concentrations of benzene, carbon tetrachloride, chloroform,
chloromethane, ethylbenzene, tetrachloroethylene and trichloroethylene that exceed Residential and
Industrial RSLs.

One dry cleaning solvent and two gasoline UST utilized by the dry cleaner were located on the site or
on an adjacent parcel behind the building, which was formerly owned and operated as a Sanitary
Laundry property, but is now privately held. The gasoline USTs were removed in 1993. The dry
cleaning UST was emptied in 1994 but no soil testing was performed at that time. Based on
observations made during the Phase I ESA conducted in 2013, this UST remains on the property
behind the dry cleaner building.
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Historical records indicate that numerous 55-gallon drums of oil and dry -cleaning fluids were
removed from the property in 1999.

Soil and groundwater investigations, conducted during a Phase II ESA in 2014, identified soil and
groundwater contaminated with dry cleaning compounds, solvents, and petroleum compounds.
An asbestos and lead-based paint survey was conducted in 2014 and both materials were found in
multiple rooms in the building.

Samples are to be collected in the areas of potential environmental impact determined from agency database
searches, aerial examinations, field investigation including on-site interviews, and previous sampling event
findings. Results of the sampling event are compared directly to the regulatory criteria on a sample-by sample
basis. Statistical methods are not implemented during this process; this approach was determined due to the site
size and budgetary constraints associated with this supplemental sampling event.

B.1.1  Scope

Sub-slab gas samples will be collected using 6-liter Summa canisters at up to 12 locations in the basement of the
former Sanitary Laundry building. Air samples will also be collected in the basement using a flux chamber to
evaluate to potential for saturation of the concrete slab that may contribute to vapor intrusion. Following the
Summa canister sampling event (minimum of 30-minutes for the sub-slab and flux chamber gas locations, so as
not to exceed 200 ml/min), the canisters will be sealed, packed, and shipped under chain-of-custody to ESC
laboratory in Mt. Juliet, Tennessee. The samples will be analyzed for VOCs by the USEPA Method TO-15.

Proposed sample locations are depicted on Figure 3, included in Appendix C. Duplicate samples and equipment
blanks will be collected for each analytical method and matrix when required and at an approximate frequency of
one per 20 samples.

In addition to environmental media sampling, asbestos sampling will be performed by accredited personnel
(S&ME) to support asbestos abatement, as warranted. Asbestos sample analyses will be performed by S&ME in
Charlotte, North Carolina utilizing methods 600/M4-82-020 or 600/R-93/116.

IDW and other materials currently found in the basement (paints, sealants, or other compounds that may not be
disposed of through the City's hazardous waste program) and designated for disposal may be sampled and
analyzed by an accredited laboratory, and will be appropriately disposed of based on the analytical results. Drill
cuttings or remaining waste materials located inside the building may be analyzed for TCLP VOCs via EPA Method
1311/8260, TCLP SVOCs and PAHSs via EPA Method 1311/8270, and TCLP for RCRA 8 metals via EPA Method
1311/6010 (mercury via EPA Method 1131/7470).

B.1.2 Schedule

The anticipated start date for sample collection will be based on approval of this SSQAPP document, but is
anticipated to occur on or around February 6, 2018. A table summarizing the tentative project schedule is
provided in Appendix E. Sample collection and associated fieldwork should take approximately one to three
working days to complete. Suspect ACM, sub-slab and flux chamber air samples will be shipped overnight to the
appropriate analytical laboratory for analysis. Laboratory results should be provided to the S&ME Project
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Manager within 10 days of sample receipt. Results and decisions for the site should be complete within
approximately 25 days of the conclusion of field activities.

B.1.3 Procedures

Samples will be collected from each decision unit at predetermined locations designated by a judgmental
approach. The field staff is provided a copy of this SSQAPP for reference in the field. The following subsections
will discuss the sampling procedures to be used for flux chamber air, sub-slab gas, suspect ACM and IDW
characterization, respectively.

B.1.4 Flux Chamber Air and Sub-slab Gas Samples

The area of expected COC-impacted sub-slab and flux chamber sampling will be considered one decision unit,
confined to each of the 18 sampling locations to be sampled using Summa canisters. The sub-slab gas sampling
will be performed by use of a hammer drill to install twelve sub-slab modified-post run tubing (PRT) systems as
identified on Figure 3, Appendix C. S&ME will provide a hammer drill as needed for the sub-slab soil gas
investigation locations. Sub-slab soil gas sample points will be installed to a depth of approximately six to eight-
inches (estimated depth of subbase beneath the slab). An S&ME staff professional will be on-site with the
hammer drill to conduct the sub-slab gas sample point (modified-PRT) installation and collection of soil gas
samples and record observations, including the probing locations, depth, soil characteristics, and photographs.
Upon completion of the installation of each soil gas sample point, the soil gas will be sampled using 6-liter
Summa canisters at each PRT location. The analyses proposed for the sub-slab gas samples are summarized in
previous sections of this document.

B.1.5 Asbestos Samples

Asbestos sampling may be conducted to support the asbestos abatement. Records of previous asbestos surveys
will be considered prior to conducting additional sampling to prevent potential duplication of assessment data.
The asbestos sampling will be performed in general conformance with the sampling procedures, sampling
methods, sampling frequency and other protocols presented in the following documents:

Asbestos in Buildings: Simplified Sampling Scheme for Friable Surfacing Materials (1985)(Prepared by
U.S. EPA. 560-5-85-030A) (Pink Book),

Guidance for Controlling Asbestos-Containing Materials in Buildings, Chapter 2 (1985)(Prepared by U.S.
EPA. 560-5-85-024) (Purple Book), and

Bulk Sampling for Asbestos (SESDGUID-104-RO) (2009).

Suspect ACM sampling media may include building materials described in the Asbestos Hazard Emergency
Response Act (AHERA) as potentially containing asbestos, including surfacing materials, thermal system insulation
and other miscellaneous material. The sampling strategy for the building will be developed to provide
representative samples as warranted in accordance with the above referenced EPA guidelines.

Sampling areas will be determined by grouping, based in part on building areas, common areas, as well as
similarity of construction materials. All sample locations will be documented on site floor plans. A sample log will
be generated as samples are obtained with descriptions of the materials sampled and the sample locations.
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B.1.6 Sampling of IDW and Other Waste Materials

IDW and other materials currently found in the basement (paints, sealants, or other compounds that may not be
disposed of through the City’s hazardous waste program) and designated for disposal may be sampled and
analyzed by an accredited laboratory, and will be appropriately disposed of based on the analytical results. Drill
cuttings or remaining waste materials located inside the building may be analyzed for TCLP VOCs via EPA Method
1311/8260, TCLP SVOCs and PAHs via EPA Method 1311/8270, and TCLP for RCRA 8 metals via EPA Method
1311/6010 (mercury via EPA Method 1131/7470) to support proper characterization and disposal.

B.1.7 Non-Critical Determinations

Several non-critical determinations will be made in the field, including temperature and weather conditions, slab
thickness, description of sub-slab materials encountered, depth of sampling for the sub-slab samples, and PID
measurements. This information will be used to supplement the critical data; it is not needed to make the
decision of whether or not remediation is needed.

B.2 SAMPLING AND ANALYTICAL PROCEDURES

Table 2 provides analytical methods, containers requirements, holding times, and sample volume requirements.
All other information is provided in the Generic QAPP document. Table 2 is provided in Appendix C.

B.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS

The Laboratory QAMs for ESC and S&ME are provided in Appendix B (CD format). All other information
pertaining to sample handling and custody requirements is provided in the Generic QAPP document.

B.4 ANALYTICAL METHODS AND REQUIREMENTS

Analytical methods are provided in Table 2 and are presented in Section A.6 of this document. All other analytical
information is provided in the Generic QAPP document.

B.5 FIELD QUALITY CONTROL REQUIREMENTS

Table 2 provides number of samples, container requirements, analytical methods, and preservative requirements
for each analysis. Analytical requirements specific to this site are fully discussed in Section A.6 of this document.

In addition, QA/QC acceptance criteria for matrix spikes, equipment blanks, trip blanks, laboratory control
samples, etc. is provided in the QAMs, Appendix B.
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B.6 LABORATORY QUALITY CONTROL REQUIREMENTS

This information is provided in the Generic QAPP document. In addition, the ESC and S&ME laboratory QAMs are
provided in Appendix B (CD format) of this document.

B.7 FIELD EQUIPMENT MAINTENANCE AND CALIBRATION

This information is provided in the Generic QAPP document.

B.8 LABORATORY EQUIPMENT CALIBRATION AND CORRECTIVE
ACTION

The ESC and S&ME laboratory QAMs are provided in Appendix B (CD format); all other information is provided in
the Generic QAPP document.

B.9 ANALYTICAL SENSITIVITY AND PROJECT CRITERIA

Method detection limits, sensitivity criteria, and reporting limits for each analytical method are provided in Table
3, Appendix C.

B.10 DATA MANAGEMENT AND DOCUMENTATION

All records and reports, including any review comments and checklist from the USEPA Region 4 Designated
Approving Official can be found in the physical project file located at the S&ME Louisville office, 1413 Topside
Road, Louisville, Tennessee 37777. The project file will be eventually archived for a period up to seven years. Any
deviations from these procedures will be documented in the project file and approved by the S&&ME QA/QC
Officer before implementation.

Field forms are provided in Appendix F and the laboratory QAMs are provided in Appendix B. All other
information was provided in the Generic QAPP.

SECTION C

C.1 ASSESSMENTS AND CORRECTIVE ACTIONS

This information was provided in the Generic QAPP document. Modifications have not been made to the Generic
QAPP document.
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C.2 PROJECT REPORTS

This information was provided in the Generic QAPP document. Modifications have not been made to the Generic

QAPP document.

SECTION D

D.1 FIELD DATA EVALUATION

This information was provided in the Generic QAPP document

D.2 LABORATORY DATA EVALUATION

Data qualifiers may be assigned if necessary, a summary of data qualifiers for this project are as follows:

February 14, 2018
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Site Specific Quality Assurance Project Plan
Former Sanitary Laundry Property, 625 North Broadway, Knoxville, Knox Co., TN

For City of Knoxville Brownfields Cleanup Grant - Agreement No. BF-00D47816-0 ' l -_——
S&ME Project No. 4143-17-016, Revision 1 —
UAL DESCRIPTION
A ALC(EPA)-Aldol Condensation: Labels a suspected Aldol Condensation product for TICs.
B (EPA) - The indicated compound was found in the associated method blank as well as the laboratory sample.
B1 (ESC) - The blank depletion was greater than the recommended maximum depletion of 0.2mg/L.
B2 (ESC) - The detection limit has been elevated due to blank contamination.
B3 (ESC) - The indicated compound was found in the associated method blank, but all reported samples were
non-detect.
B4 (ESC) - The indicated compound was found in the associated instrument blank, but all reported samples
were non-detect.
BS (ESC) - The indicated compound was found in the associated insttument blank as well as the laboratory
sample.
c CBC(EPA)-Cannot be calculated: The analytical result cannot be calculated because the internal standard
was not found.
D Less than lower calibration limit. Actual value is known to be less than the lower calibration range due to
dilution.
E GTL (EPA) - Greater than upper calibration limit: Actual value is known to be greater than the upper
calibration range.
r SRN (EPA) - Diluted: The original sample was diluted due to high amounts of one or more target analytes.
All associated method analytes will be subject to an elevated detection limit relative to the dilution factor.
G SRS(EPA)-Secondary Dilution: The indicated analysis results were generated from a secondary dilution of
the same sample. The sample had to undergo serial dilution.
H RIN(EPA)-Re-Analyzed: The indicated analytical results were generated from a reinjection of the same
sample extract or aliquot.
I (ESC) Not analyzed due to interference. (Sample reacted with method reagent or could not be analyzed due
to interferences that could not be corrected)
J (EPA) - Estimated value below the lowest calibration point. Confidence correlates with concentration.
J+ The associated batch QC was outside the upper control limits; associated data has a potential positive bias
J- The associated batch QC was outside the lower control limits; associated data has a potential negative bias
J1 Surrogate recovery limits have been exceeded; values are outside upper contrel limits
J2 Surrogate recovery limits have been exceeded; values are outside lower control limits
I3 The associated batch QC was outside the established quality control range for precision.
J4 The associated batch QC was outside the established quality control range for accuracy.
I5 The sample matrix interfered with the ability to make any accurate determination; spike value is high
J6 The sample matrix interfered with the ability to make any accurate determination; spike value is low
J7 Surrogate recovery limits cannot be evaluated; surrogates were diluted out
18 The internal standard associated with this data responded abnormally low. The data is likely to show a high
bias concerning the result.
19 The internal standard associated with this data responded abnormally high. The data is likely to show a low
bias concerning the result.
K REX(EPA)- Re-prepared: The indicated analytical results were generated from a re-extraction or preparation
of the sample.
(ESC)Sample Pretreatment: The sample reaction impaired the ability to analyze the sample using normal
L analytical determination. Treatment outside of method protocol was required to determine the analytical
result.
L1 (ESC) The associated batch LCS exceeded the upper control limit, which indicates a high bias; The sample
analyte was "not detected" and is therefore unaffected.
12 (ESC) The associated surrogate compound falls below 10%. The data should be used with caution. A re-
extraction was not possible due to limited sample volume.
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Former Sanitary Laundry Property, 625 North Broadway, Knoxville, Knox Co., TN

For City of Knoxville Brownfields Cleanup Grant - Agreement No. BF-00D47816-0 ' l -_——
S&ME Project No. 4143-17-016, Revision 1 —
UAL DESCRIPTION
A ALC(EPA)-Aldol Condensation: Labels a suspected Aldol Condensation product for TICs.
B (EPA) - The indicated compound was found in the associated method blank as well as the laboratory sample.
B1 (ESC) - The blank depletion was greater than the recommended maximum depletion of 0.2mg/L.
B2 (ESC) - The detection limit has been elevated due to blank contamination.
B3 (ESC) - The indicated compound was found in the associated method blank, but all reported samples were
non-detect.
B4 (ESC) - The indicated compound was found in the associated instrument blank, but all reported samples
were non-detect.
BS (ESC) - The indicated compound was found in the associated insttument blank as well as the laboratory
sample.
c CBC(EPA)-Cannot be calculated: The analytical result cannot be calculated because the internal standard
was not found.
D Less than lower calibration limit. Actual value is known to be less than the lower calibration range due to
dilution.
E GTL (EPA) - Greater than upper calibration limit: Actual value is known to be greater than the upper
calibration range.
r SRN (EPA) - Diluted: The original sample was diluted due to high amounts of one or more target analytes.
All associated method analytes will be subject to an elevated detection limit relative to the dilution factor.
G SRS(EPA)-Secondary Dilution: The indicated analysis results were generated from a secondary dilution of
the same sample. The sample had to undergo serial dilution.
H RIN(EPA)-Re-Analyzed: The indicated analytical results were generated from a reinjection of the same
sample extract or aliquot.
I (ESC) Not analyzed due to interference. (Sample reacted with method reagent or could not be analyzed due
to interferences that could not be corrected)
J (EPA) - Estimated value below the lowest calibration point. Confidence correlates with concentration.
J+ The associated batch QC was outside the upper control limits; associated data has a potential positive bias
J- The associated batch QC was outside the lower control limits; associated data has a potential negative bias
J1 Surrogate recovery limits have been exceeded; values are outside upper contrel limits
J2 Surrogate recovery limits have been exceeded; values are outside lower control limits
I3 The associated batch QC was outside the established quality control range for precision.
J4 The associated batch QC was outside the established quality control range for accuracy.
I5 The sample matrix interfered with the ability to make any accurate determination; spike value is high
J6 The sample matrix interfered with the ability to make any accurate determination; spike value is low
J7 Surrogate recovery limits cannot be evaluated; surrogates were diluted out
18 The internal standard associated with this data responded abnormally low. The data is likely to show a high
bias concerning the result.
19 The internal standard associated with this data responded abnormally high. The data is likely to show a low
bias concerning the result.
K REX(EPA)- Re-prepared: The indicated analytical results were generated from a re-extraction or preparation
of the sample.
(ESC)Sample Pretreatment: The sample reaction impaired the ability to analyze the sample using normal
L analytical determination. Treatment outside of method protocol was required to determine the analytical
result.
L1 (ESC) The associated batch LCS exceeded the upper control limit, which indicates a high bias; The sample
analyte was "not detected" and is therefore unaffected.
12 (ESC) The associated surrogate compound falls below 10%. The data should be used with caution. A re-
extraction was not possible due to limited sample volume.
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Former Sanitary Laundry Property, 625 North Broadway, Knoxville, Knox Co., TN
For City of Knoxville Brownfields Cleanup Grant - Agreement No. BF-00D47816-0
S&ME Project No. 4143-17-016, Revision 1

UAL 1DESCRIPTION

V9 (ESC) - Additional QC Info: Please refer to the Case Narrative provided with the report.

\W (ESC)-The laboratory analysis was from a sample collected in an improper container

W1 (ESC) - The laboratory analysis was from a sample collected in containers provided by the client.

W2 (ESC) - Insufficient sample amount to perform method as required. Sample amount approved per client
instruction.

W3 (ESC) - BOD cannot be determined due to apparent toxicity exhibited by the sample.

X (ESC)-Holding time exceeded due to National Emergency

X1 (ESC)-National Emergency: Temperature requirement has been exceeded due to delayed transportation.

Y This sample most closely matches the laboratory standard for Kerosene

YO Significant peaks were detected outside of the hydrocarbon range defined by the method.

Y1 This sample most closely matches the laboratory standard for Diesel

Y2 This sample most closely matches the laboratory standard for #6 Fuel Qil

Y3 This sample most closely matches the laboratory standard for Hydraulic Fluid

Y4 This sample most closely matches the laboratory standard for Motor Oil

Y5 This sample has responded in the Diesel range, however it does not appear to be a hydrocarbon product

Y6 This sample has responded in the Oil range, however it does not appear to be a hydrocarbon product

Y7 This sample most closely matches the laboratory standard for Gasoline

Y8 This sample has responded in the Gasoline range, however it does not appear to be a hydrocarbon product

Y9 Sample h.as one or more single components in the gasoline range but the chromatographic trace is not
characteristic of gasoline.

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

All other information is provided in Generic QAPP document.

D.3 DATA USABILITY AND PROJECT EVALUATION

The ESC laboratory QAM is provided in Appendix B.

The ESC Laboratory Director will review and verify the laboratory data generated under their corrective action

system for accuracy according to ESC QAM Section 4.10 "Corrective Action Procedure." Any problems identified
during this process will be reported to the S&ME Project Manager in the analytical data report. Information on

QC criteria is provided in ESC QAM Section 5 "Technical Requirements" and "Calibration of Equipment”, and

Appendix C - List of Standard Operating Procedures.
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Site Specific Quality Assurance Project Plan
Former Sanitary Laundry Property, 625 North Broadway, Knoxville, Knox Co., TN
For City of Knoxville Brownfields Cleanup Grant - Agreement No. BF-00D47816-0
S&ME Project No. 4143-17-016, Revision 1

Item Aszzezsment Actvity

Data Deliverables and Ensure that 2l necessary miormation was provided, mcludmg but
QAPP not limited to validation results

Deviations Determme the mpact of deviztions on the usability of data.
Sampling Locations, Determme if alterations to sample locations contmue to satisfy the
Deviations project objectives.

Chain-of-Custody,
Deviation

Estzblish that any problemz with documentstion of custoedy
procedures do not prevent the data from bemg used for the mtended

purpose.

Holding Times,

Deviation

Determine the zceeptability of data where helding times wers
exceeded.

Damaged Samples,
Deviation

Determme whether the datz from dzmaged samples are useable. If
the data cannot be used, determine whether resampling is necessary.

PT Sample Results,

Deviation

Determimme if the mmplicattons of anv unacceptable analvies (as
identified by the PT sample results) on the uszbility of the
analytical results. Describe any limitations on the data.

S0Ps and Methods,
Deviation

Evaluate the mpact of deviations from S0Pz and specified methods
on data quality.

QC Samples Evaluzte the mmplications of unaccsptable ()T sample results on the
datz uszbility for the associated szmples. For example, consider the
effects of blank contammation.

Matrix Ewvaluate matrx effects (mterference or bias).

Meteorological Data and
Site Conditions

Evaluate the possible effects of meteorological (e.g. wmd, ram
temperature) and sitz conditions on szmple results.  Review field
reports to identify whether any unusual conditions wers presentsd
and how the sampling plan was executed.

Comparability Enzure that results from different data collection activities achieve
an acceptable level of agresment.

Completeness Ewaluate the mmpact of missing micrmation.  Ensure that encugh
mformation was obtamed for the data to be useable (completeness
2z defmed m PW0: documsentsd i the QAFPP.

Background Determme if background levels have been adequately established

(if appropriate).

Critical Samples

Establish that critical samples and critical tarpst anzlytes/ COCs, as
defmed m the QAPP, were collected and amalyzed. Determime iof
the results mest criteria specified m the QAPF.

Data Eestrictions

Deescribe the exact process for handling data that do not mest POQOs
(e, when mezsurement performance criteriz zre not met)
Dependmg on how these data will be used, specify the restrictions
on the use of those data for environmental decision-mzking.

Usability Decision

Determme if the data can be used to make a2 specific decizion

considermg the mmplications of 2ll deviztions and corrective action.

The S&ME Quality Assurance Officer along with the S&ME Project Manager validates laboratory data upon receipt
of the analytical results. The following is a list of considerations for data usability assessment:
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725 REFERENCES

726 U.S. Environmental Protection Agency. 2006. Guidance on Systematic Planning

727 Using the Data Quality Objectives Process. EPA QA/G-4. EPA 240/B-06/001.

728 February.

729 U.S. Environmental Protection Agency. 2002. Guidance for Quality Assurance

730 Project Plans. EPA QA/G-5. EPA 240/R-02/009. December.

731 U.S. Environmental Protection Agency. 2006. EPA Requirements for Quality

732 Assurance Project Plans. EPA QA/R-5. EPA 240-B-01-003. Reissued May.

733 U.S. Environmental Protection Agency. 2006. Data Quality

734 Assessment: Statistical Methods for Practitioners. EPAQA/G-9S. EPA 240-B-06-

735 003. February.

736 U.S. Environmental Protection Agency Region 4 Brownfields Quality Assurance

737 Project Plans (QAPPs) Interim Instructions, Generic QAPP and Site-Specific QAPP

738 Addendum for Brownfields Site Assessments and/or Cleanup, Revision No.3, July 13,

739 2010.

740 Asbestos in Buildings: Simplified Sampling Scheme for Friable Surfacing Materials (1985)(Prepared by U.S.
741 EPA. 560-5-85-030A) (Pink Book),

742

743 Guidance for Controlling Asbestos-Containing Materials in Buildings, Chapter 2 (1985)(Prepared by U.S.
744 EPA. 560-5-85-024) (Purple Book),

745

746 ASTM E 2308-05 Limited Asbestos Screens of Buildings,

747

748 U.S. EPA Region 4, SESD, Field Branches Quality System and Technical Procedures including:
749 Field Equipment Cleaning and Decontamination, dated December 18, 2015;

750 Field Sampling Quality Control, dated April 26, 2017;

751 Ambient Air Sampling, dated March 30, 2016;

752 Bulk Sampling for Asbestos, dated June 4, 2013;

753 Soil Gas Sampling, dated May 14, 2014;

754 Management of Investigation Derived Waste, dated July 3, 2014;

755 Global Positioning System, dated June 23, 2015.
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Site Specific Quality Assurance Project Plan
Former Sanitary Laundry Property, 625 North Broadway, Knoxville, Knox Co., TN

For City of Knoxville Brownfields Cleanup Grant - Agreement No. BF-00D47816-0 —
S&ME Project No. 4143-17-016, Revision 1 ' l —
LIST OF ABBREVIATIONS

ASTM: American Society for Testing and Materials

BS: Blank Spike

BSD: Blank Spike Duplicate

BSA: Brownfields Site Assessment

BSRA: Brownfields Site Rehabilitation Agreement

BTEX: Benzene, Toluene, Ethylbenzene, and Total Xylenes
CD: Compact Disc

CM: Centimeters

coc Contaminants of Concern

CTL: Cleanup Target Levels

DAO: Designated Approving Official

DEFT: Decision Error Feasibility Trials

DPT: Direct Push Technology

DQO: Data Quality Objective

DSWM: Division of Solid Waste Management

ESA: Environmental Site Assessment

ECD: Electron Capture Device

GC: Gas Chromatography

GC-MS: Gas Chromatography- Mass Spectrometry

GCTLs: Groundwater Cleanup Target Levels

GIS: Geographic Information Systems

GPS: Global Positioning Satellite

HAZWOPER: Hazardous Waste Operations

HPLC: High Performance Liquid Chromatography

ICP: Inductively Coupled Plasma

ID: Identification

Le: id est - that is

IUPAC: International Union of Pure and Applied Chemistry
L: Liter

LQM: Laboratory Quality Manual

MDL: Method Detection Limits

MIP: Membrane Interface Probe

mL: Milliliter

MTBE: Methyl tert-butyl ether

MW: Monitor Well

NA: Not Applicable

NELAC: National Environmental Laboratory Accreditation Conference
NTU: Nephelometric Turbidity Units (turbidity)
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OSHA: Occupational Safety and Health Administration

PID: Photo Ionization Detector

PAHs: Polynuclear Aromatic Hydrocarbons

PE: Performance Evaluation

PE: Professional Engineer

PG: Professional Geologist

PQL: Practical Quantification Limits

QA: Quiality Assurance

QAM: Quiality Assurance Manual

QAPP: Quiality Assurance Project Plan

QC: Quality Control

RCRA: Resource and Conservation Recovery Act

RPD: Relative Percent Difference

RL: Reporting Limit

RSL: Regional Screening Levels

SESD: Science and Ecosystem Support Division

SVOCs: Semi-volatile Organic Compounds

SOP: Standard Operating Procedure

TDEC: Tennessee Department of Environment and Conservation

TCLP: Toxicity Characteristics Leaching Procedure

UsC: Unified Soil Classification

USEPA: United State Environmental Protection Agency

UST: Underground Storage Tank

VOC: Volatile Organic Compound
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Disclaimer

This Quality Assurance Manual for ESC Lab Sciences is a living
document. It is reviewed at least annually and revised when needed.
The information stated herein is subject to change at any time due to
updates to QC Limits, methods, operations, equipment, staff, etc.

This Quality Assurance Manual may not be reproduced, in part or in
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Assurance Manual may not be altered in any way. Whether
distributed internally or as a courtesy copy to customers or regulatory
agencies, this document is considered confidential and proprietary
information. This Quality Assurance Manual can only be deemed
official if proper signatures are present. All copies in use within ESC
Lab Sciences have been reviewed, approved, and are properly
controlled. Any distributed copies outside of ESC Lab Sciences are
uncontrolled, unless a controlled copy is specifically requested.
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1.0 GENERAL PURPOSE OF THIS QUALITY MANUAL

This quality manual documents the laboratory’s management system and demonstrates
the ability to execute the indicated tests and/or procedures and to meet regulatory
requirements.

This manual establishes laboratory compliance with 1SO (International Organization for
Standardization) 17025, The NELAC Institute (TNI), Department of Defense Quality
Systems Manual (DOD QSM), and the American Industrial Hygiene Association
Laboratory Accreditation Program (AIHA-LAP).
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2.0 LABORATORY BACKGROUND

2.1 ACTIVITIES

2.1.1

2.1.2

2.1.3

Analytical Support and Service Areas

ESC Lab Sciences is an environmental analytical firm providing technical and
support services to customers nationwide. Specific service areas include the
following:

. drinking water analysis

industrial wastewater analysis
hazardous waste characterization and identification
groundwater analysis

air analysis

regulatory document guidance
biological assessments

mold identification

solid/soil analysis and characterization
industrial hygiene/environmental lead
. aquatic toxicity analysis

. cryptosporidium/giardia

Regulatory Compliance and Quality Standards

ESC is devoted to providing reliable and accurate data recognizing the necessity to
establish sound, objective, and legally defensible positions or opinions for
customers regarding compliance with governing regulations. ESC maintains
quality systems that are compliant with the following Quality Standards: AIHA-
LAP, A2LA, ANSI/ISO/IEC 17025, The TNI Standard, DOD QSM. The
effectiveness of the quality system is measured by accreditation maintenance,
internal and external audits, management reviews, proficiency sample testing, and
an active preventive/corrective action system.

Analytical Capabilities:

Where mandated, only approved procedures are used for environmental analyses.
ESC utilizes a number of method sources to accomplish project requirements. For
NPDES and SDWA, methodologies are taken directly from 40 CFR parts 136 and
141.

For industrial hygiene analytical procedures, ESC utilizes guidance from NIOSH
and OSHA published methods.
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The following list is an example of the methodology ESC routinely performs:

Routine Methodology and Programs

PROGRAM

METHOD SOURCE

NPDES

EPA 821/R-93-010-A
Methods for the Determination of Nonconventional Pesticides in Municipal
and Industrial Wastewater, Volume I. Revision 1, August 1993.

40 CFR part 136

Methods for Chemical Analysis of Water and Wastes (March 1983)

Standard Methods for the Examination of Water and Wastewater (20™through
22" editions)

AQUATIC
TOXICITY

7-Day Fathead Minnow (Pimephales promelas) Larval Survival and Growth
Test; Test Method 1000.0 from "Short Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater
Organisms" (EPA 821-R-02-013).

3-Brood Ceriodaphnia dubia Survival and Reproduction Test; Test Method
1002.0 from "Short Term Methods for Estimating the Chronic Toxicity of
Effluents and Receiving Waters to Freshwater Organisms" (EPA 821-R-02-
013).

Fathead Minnow (Pimephales promelas) Acute Toxicity Test (24, 48 or 96
hour duration); referenced in "Methods for Measuring the Acute Toxicity of
Effluents and Receiving Waters to Freshwater and Marine Organisms™ (EPA
821-R-02-012, 10-02).

Ceriodaphnia dubia Acute Toxicity Test (24, 48 or 96 hour duration);
referenced in "Methods for Measuring the Acute Toxicity of Effluents and
Receiving Waters to Freshwater and Marine Organisms™ (EPA 821-R-02-
012, 10-02).

SDWA

40 CFR parts 141

Methods for Chemical Analysis of Water and Wastes (March 1983)

Standard Methods for the Examination of Water and Wastewater (20"through
22" editions)

Methods for the Determination of Organic Compounds in Drinking Water -
EPA/600/4-88/039 - December 1988 (Revised July 1991)

Methods for the Determination of Organic Compounds in Drinking Water
Supplement I, EPA/600/4-90/020 - July 1990

Methods for the Determination of Organic Compounds in Drinking Water
Supplement |1, EPA/600/R-92/129 - August 1992

EPA. Method 1622: Cryptosporidium in Water by Filtration/IMS/FA,
December 2005.

EPA. Method 1623: Cryptosporidium and Giardia in Water by
Filtration/IMS/FA, December 2005.

RCRA

SW-846, Test Methods for Evaluating Solid Wastes (3", 4™ and online editions)
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2.2

Routine Methodology and Programs

PROGRAM METHOD SOURCE

Compendium of Methods for the Determination of Toxic Organic
AIR . . .
Compounds in Ambient Air

Emission Measurement Center (Air Emissions Methods)

NIOSH Manual of Analytical Methods (4™ edition)

Journal of Chromatographic Science, Vol. 36, May 1998.

OSHA Sampling and Analytical Methods (online)

USEPA CONTRACT LABORATORY PROGRAM - STATEMENT OF WORK

CLP FOR ORGANICS ANALYSIS Multi-Media, Multi-Concentration OLM04.3

USEPA CONTRACT LABORATORY PROGRAM - STATEMENT OF WORK
FOR INORGANIC ANALYSIS Multi-Media, Multi-Concentration 1LM05.3

MOLD American Industrial Hygiene Association

Miscellaneous | American Society for Testing and Materials (ASTM)

State Specific Methodologies from the following: Florida, Oregon, lowa,
Washington, Texas, Arizona, Massachusetts, North Carolina, Louisiana,
Missouri, Kansas, Wisconsin, Ohio

Analytical Methods for the Determination of Pollutants in Pharmaceutical
Miscellaneous | Manufacturing Industry Wastewater, Revision A EPA-821-B-98-016 - July

1998 (Approved at 40 CFR Part 136, Not Approved at Part 141)

HISTORY

ESC Lab Sciences was founded in 1970 by Dr. Arthur Schulert, a professor of
Biochemistry at VVanderbilt University Medical School. The laboratory’s first location
was a 2,000 square foot building located in Mt. Juliet, TN.

ESC initially conducted several research contracts for the National Science Foundation.
EPA Clean Water and Safe Drinking Water legislation of the early 1970s provided an
additional market of Tennessee utilities and industries. ESC grew slowly for several
years by increasing the share of the drinking and wastewater markets in Tennessee. In
the late 1980s, ESC expanded its capabilities to include Underground Storage Tank
testing and Biomonitoring/Toxicity testing.

Strategic expansion of the laboratory allowed ESC to provide support to large RCRA
sites and add capabilities to offer analytical support for air and mold analyses. ESC is
currently the nation’s largest, single-location environmental laboratory operating in all
US states. Our staff of over 300 employees works out of our 100,000 square feet, eleven-
building facility approximately 20 minutes east of Nashville International Airport.
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3.0 INTRODUCTION, SCOPE, AND DEFINITIONS

3.1 Scopre OF CAPABILITIES

A list of approved and certified analytical capabilities can be found at the end of this
section in Table 3.3b.

3.2 TABLE OF CONTENTS, REFERENCES AND APPENDICES

The table of contents is found at the beginning of this Manual. This Quality Manual uses
the references from the 2003 NELAC Standard, Chapter 5, Appendix A and the 2009
TNI Standard (EL-V1M2-1SO-2009, Section 3.0).

3.3 DEFINITIONS AND TERMINOLOGY

The source of some of the definitions is indicated previous to the actual definition.

Table 3.3a Definitions

Acceptance Criteria

TNI and DoD- Specified limits placed on characteristics of an item, process, or
service defined in requirement documents.

Accreditation

TNI and DoD- The process by which an agency or organization evaluates and
recognizes a laboratory as meeting certain predetermined qualifications or standards,
thereby accrediting the laboratory.

Accrediting Authority

DoD- The Territorial, State or Federal agency having responsibility and
accountability for environmental laboratory accreditation and which grants
accreditation.

Accrediting (or
Accreditation) Body

DoD- Authoritative body that performs accreditation.

Accuracy

TNI and DoD- The degree of agreement between an observed value and an accepted
reference value. Accuracy includes a combination of random error (precision) and
systematic error (bias) components that are due to sampling and analytical
operations; a data quality indicator.

Aliquot

DoD- A discrete, measured, representative portion of a sample taken for analysis.

Analysis Sequence

A compilation of all samples, standards and quality control samples run during a
specific amount of time on a particular instrument in the order they are analyzed.

Analyst TNI and DoD- 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.

Analyte DoD- The specific chemicals or components for which a sample is analyzed; it may

be a group of chemicals that belong to the same chemical family, and which are
analyzed together.

Analytical Reagent
Grade

Designation for the high purity of certain chemical reagents and solvents assigned by
the American Chemical Society.
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Analytical Sensitivity

The lowest concentration that can be detected by the method. (e.g., for methods
involving a count = 1 raw count calculated to the reporting units). Analytical
sensitivity is commonly used in Mold analysis.

Analytical TNI- A subset of Measurement Uncertainty that includes all laboratory activities
Uncertainty performed as part of the analysis.
Assessment TNI - The evaluation process used to measure or establish the performance,

effectiveness, and conformance of an organization and/or its system to defined
criteria (to the standards and requirements of laboratory accreditation).

DoD- The evaluation process used to measure the performance or effectiveness of a
system and its elements against specific criteria. Note: In this standard (DoD),
assessment is an all-inclusive term used to denote any of the following: audit,
performance evaluation, peer review, inspection, or surveillance.

Atomic Absorption
Spectrometer

Instrument used to measure concentration in metals samples.

Atomization

DoD- A process in which a sample is converted to free atoms.

Audit

TNI- A systematic and independent examination of facilities, equipment, personnel,
training, procedures, record-keeping, data validation, data management, and
reporting aspects of a system to determine whether QA/QC and technical activities
are being conducted as planned and whether these activities will effectively achieve
quality objectives.

DoD- A systematic evaluation to determine the conformance to quantitative and
qualitative specifications of some operational function or activity.

Batch

TNI and DoD- 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
quality systems matrix, meeting the above-mentioned criteria and with a maximum
time between the start of processing of the first and last sample in the batch 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 quality system matrices
and can exceed 20 samples.

Bias

TNI- The systematic or persistent distortion of a measurement process, which causes
errors in one direction (i.e., the expected sample measurement is different from the
sample’s true value).

Blank

TNI and DoD- 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.

Blind Sample

DoD- 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.

BNA (Base Neutral
Acid compounds)

A list of semi-volatile compounds typically analyzed by mass spectrometry methods.
Named for the way they can be extracted out of environmental samples in an acidic,
basic or neutral environment.

BOD (Biochemical
Oxygen Demand)

Chemical procedure for determining how fast biological organisms use up oxygen in
a body of water.
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Calibration

TNI and DoD- A set of operations that establish, under specified conditions, the
relationship between values of quantities indicated by a measuring instrument or
measuring system, or values represented by a material measure or a reference
material, and the corresponding values realized by standards. 1) In calibration of
support equipment, the values realized by standards are established through the use
of reference standards that are traceable to the International System of Units (SI); 2)
In calibration according to test methods, the values realized by standards are
typically established through the use of Reference Materials that are either purchased
by the laboratory with a certificate of analysis or purity, or prepared by the laboratory
using support equipment that has been calibrated or verified to meet specifications.

Calibration Curve

TNI- The mathematical relationship between the known values, such as
concentrations, of a series of calibration standards and their instrument response.
DoD- The graphical relationship between the known values, such as concentrations,
of a series of calibration standards and their instrument response.

Calibration Factor

The ratio of the detector response (peak areas or peak heights) to the amount (mass)
of analyte in the calibration standard.

Calibration Method

DoD- A defined technical procedure for performing a calibration.

Calibration Range

DoD- The range of values (concentrations) between the lowest and highest
calibration standards of a multi-level calibration curve. For metals analysis with a
single-point calibration, the low-level calibration check standard and the high
standard establish the linear calibration range, which lies within the linear dynamic
range.

Calibration Standard

TNI- A substance or reference material used for calibration.
DoD- A substance or reference material used to calibrate an instrument.

Certified Reference
Material (CRM)

TNI- Reference material accompanied by a certificate, having a value, measurement
uncertainty, and stated metrological traceability chain to a national metrology
institute.

DoD- A reference material one or more of whose property 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.

Chain of Custody DoD- An unbroken trail of accountability that verifies the physical security of
samples, data, and records.

Chain of custody TNI and DoD- Record that documents the possession of the samples from the time

Form (COC) of collection to receipt in the laboratory. This record generally includes: the number

and type of containers; the mode of collection, the collector, time of collection;
preservation; and requested analyses.

Chemical Oxygen
Demand (COD)

A test commonly used to indirectly measure the amount of organic compounds in
water.

Client (referred to by
ISO as Customer)

DoD- Any individual or organization for whom items or services are furnished or
work performed in response to defined requirements and expectations.

Code of Federal A codification of the general and permanent rules published in the Federal Register
Regulations (CFR) by agencies of the federal government.
Comparability An assessment of the confidence with which one data set can be compared to

another. Comparable data are produced through the use of standardized procedures
and technigues.




ESC Lab Sciences

Quality Assurance Manual
Scope and Definitions

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 4 of 97

Completeness

The percent of valid data obtained from a measurement system compared to the
amount of valid data expected under normal conditions. The equation for
completeness is:

% Completeness = (Valid Data Points/Expected Data Points)*100

Confirmation

TNI and DoD- 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.

Conformance DoD- An affirmative indication or judgment that a product or service has met the
requirements of the relevant specifications, contract, or regulation; also the state of
meeting the requirements.

Congener DoD- A member of a class of related chemical compounds (e.g., PCBs, PCDDs).

Consensus Standard

DoD- A standard established by a group representing a cross-section of a particular
industry or trade, or a part thereof.

Continuing A blank sample used to monitor the cleanliness of an analytical system at a

Calibration Blank frequency determined by the analytical method.

(CCB)

Continuing Compounds listed in mass spectrometry methods that are used to evaluate an

Calibration Check instrument calibration from the standpoint of the integrity of the system. High

Compounds (CCC) variability would suggest leaks or active sites on the instrument column.

Continuing DoD- The verification of the initial calibration that is required during the course of

Calibration analysis at periodic intervals. Continuing calibration verification applies to both

Verification external and internal standard calibration techniques, as well as to linear and non-
linear calibration models.

Continuing Also referred to as a CVS in some methods, it is a standard used to verify the initial

Calibration calibration of compounds in an analytical method. CCVs are analyzed at a frequency

Verification (CCV)
Standard

determined by the analytical method.

Continuous Emission
Monitor (CEM)

A flue gas analyzer designed for fixed use in checking for environmental pollutants.

Contract Laboratory
Program (CLP)

A national network of EPA personnel, commercial labs, and support contractors
whose fundamental mission is to provide data of known and documented quality.

Contract Required
Detection Limit
(CRDL)

Detection limit that is required for EPA Contract Laboratory Program (CLP)
contracts.

Contract Required
Quantitation Limit
(CRQL)

Quantitation limit (reporting limit) that is required for EPA Contract Laboratory
Program (CLP) contracts.

Control Chart

A graphic representation of a series of test results, together with limits within which
results are expected when the system is in a state of statistical control (see definition
for Control Limit)

Control Limit

A range within which specified measurement results must fall to verify that the
analytical system is in control. Control limit exceedances may require corrective
action or require investigation and flagging of non-conforming data.

Corrective Action

DoD- The action taken to eliminate the causes of an existing non-conformity, defect,
or other undesirable situation in order to prevent recurrence.
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Corrective and
Preventative Action
(CAPA)

The primary management tools for bringing improvements to the quality system,
to the management of the quality system’s collective processes, and to the
products or services delivered which are an output of established systems and
processes.

Data Audit DoD- 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).

Data Quality Systematic strategic planning tool based on the scientific method that identifies and

Objective (DQO) defines the type, quality, and quantity of data needed to satisfy a specified use or end

user.

Data Reduction

TNI- The process of transforming the number of data items by arithmetic or
statistical calculation, standard curves, and concentration factors, and collating them
into a more usable form.

DoD- The process of transforming raw data by arithmetic or statistical calculations,
standard curves, concentration factors, etc., and collation into a more useable form.

Definitive Data

DoD- Analytical data of known quality, concentration and level of uncertainty. The
levels of quality and uncertainty of the analytical data are consistent with the
requirements for the decision to be made. Suitable for final decision-making.

Demonstration of
Capability

TNI- A procedure to establish the ability of the analyst to generate analytical results
of acceptable accuracy and precision.

DoD- A procedure to establish the ability of the analyst to generate acceptable
accuracy.

Detection Limit (DL)

DoD- The smallest analyte concentration that can be demonstrated to be different
than zero or a blank concentration at the 99% level of confidence. At the DL, the
false positive rate is 1%.

Diesel Range A range of compounds that denote all the characteristic compounds that make up
Organics (DRO) diesel fuel (range can be state or program specific).
Digestion DoD- A process in which a sample is treated (usually in conjunction with heat) to

convert the sample to a more easily measured form.

Document Control

DoD- 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.

Dry Weight

The weight after drying in an oven at a specified temperature.

Duplicate (also
known as Replicate or
Laboratory Duplicate)

DoD- The analyses or measurements of the variable of interest performed identically
on two subsamples of the same sample. The results of duplicate analyses are used to
evaluate analytical or measurement precision but not the precision of sampling,
preservation or storage internal to the laboratory.

Electron Capture
Detector (ECD)

Device used in GC methods to detect compounds that absorb electrons (e.g., PCB
compounds).

Electronic Data
Deliverable (EDD)

A summary of environmental data (usually in spreadsheet form) which customers
request for ease of data review and comparison to historical results.

Eluent

DoD- A solvent used to carry the components of a mixture through a stationary
phase.

Elute DoD- To extract, specifically, to remove (absorbed material) from an absorbent by
means of a solvent.
Elution DoD- A process in which solutes are washed through a stationary phase by

movement of a mobile phase.
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Environmental Data

DoD- Any measurements or information that describe environmental processes,
locations, or conditions; ecological or health effects and consequences; or the
performance of environmental technology.

Environmental

DoD- The process of measuring or collecting environmental data.

Monitoring
Environmental A representative sample of any material (agueous, non-aqueous, or multimedia)
Sample collected from any source for which determination of composition or contamination

is requested or required. Environmental samples can generally be classified as
follows:
e Airand Emissions — Gas or vapor collected in Tedlar bags, SUMMA
canisters, sorbant tubes, impingers, filters, or other devices.
e Non Potable Water ( Includes surface water, ground water, effluents, water
treatment chemicals, and TCLP leachates or other extracts)
o Drinking Water - Delivered (treated or untreated) water designated as
potable water
e Water/Wastewater - Raw source waters for public drinking water supplies,
ground waters, municipal influents/effluents, and industrial
influents/effluents
¢ Sludge - Municipal sludges and industrial sludges.
¢ Soil - Predominately inorganic matter ranging in classification from sands to
clays.
e Waste - Aqueous and non-aqueous liquid wastes, chemical solids, and
industrial liquid and solid wastes

Equipment Blank

A sample of analyte-free media used to rinse common sampling equipment to check
effectiveness of decontamination procedures.

External Calibration
Model

Comparison of instrument responses from the sample to the responses from the
target compounds in the calibration standards. Sample peak areas (or peak heights)
are compared to peak areas (or heights) of the corresponding analytes in calibration
standards.

Facility

A distinct location within the company that has unique certifications, personnel and
waste disposal identifications.

False Negative

DoD- An analyte incorrectly reported as absent from the sample, resulting in
potential risks from their presence.

False Positive

DoD- An item incorrectly identified as present in the sample, resulting in a high
reporting value for the analyte of concern.

Field Blank

A blank sample prepared in the field by filling a clean container with reagent water
and appropriate preservative, if any, for the specific sampling activity being
undertaken.

Field Measurement

Determination of physical, biological, or radiological properties, or chemical
constituents that are measured on-site, close in time and space to the matrices being
sampled/measured, following accepted test methods. This testing is performed in the
field outside of a fixed-laboratory or outside of an enclosed structure that meets the
requirements of a mobile laboratory.

Field of Accreditation

TNI- Those matrix, technology/method, and analyte combinations for which the
accreditation body offers accreditation.
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Finding

TNI- An assessment conclusion referenced to a laboratory accreditation standard and
supported by objective evidence that identifies a deviation from a laboratory
accreditation standard requirement.

DoD- An assessment conclusion that identifies a condition having a significant effect
on an item or activity. An assessment finding may be positive or negative and is
normally accompanied by specific examples of the observed condition. Note: For
DoD, the finding must be linked to a specific requirement.

Flame Atomic
Absorption
Spectrometer (FAA)

Instrumentation used to measure the concentration of metals in an environmental
sample based on the fact that ground state metals absorb light at different
wavelengths. Metals in a solution are converted to the atomic state by use of a flame.

Flame lonization
Detector (FID)

A type of gas detector used in GC analysis where samples are passed through a
flame which ionizes the sample so that various ions can be measured.

Gas Chromatography | Instrumentation which utilizes a mobile carrier gas to deliver an environmental

(GC) sample across a stationary phase with the intent to separate compounds out and
measure their retention times.

Gas Chromatograph/ | In conjunction with a GC, this instrumentation utilizes a mass spectrometer which

Mass Spectrometry
(GC/IMS)

measures fragments of compounds and determines their identity by their
fragmentation patterns (mass spectra).

Gasoline Range
Organics (GRO)

A range of compounds that denote all the characteristic compounds that make up
gasoline (range can be state or program specific).

Graphite Furnace
Atomic Absorption

Instrumentation used to measure the concentration of metals in an environmental
sample based on the absorption of light at different wavelengths that are

Spectrometry characteristic of different analytes.

(GFAA)

High Pressure Liquid | Instrumentation used to separate, identify and quantitate compounds based on
Chromatography retention times which are dependent on interactions between a mobile phase and a
(HPLC) stationary phase.

Holding Time TNI- The maximum time that can elapse between two specified activities.

40 CFR Part 136- The maximum time that samples may be held prior to preparation
and/or analysis as defined by the method and still be considered valid or not
compromised.

For sample prep purposes, hold times are calculated using the time of the start of the
preparation procedure.

DoD- The time elapsed from the time of sampling to the time of extraction or
analysis, or from extraction to analysis, as appropriate.

Homogeneity

The degree to which a property or substance is uniformly distributed throughout a
sample.

Homologue DoD- One in a series of organic compounds in which each successive member has
one more chemical group in its molecule than the next preceding member. For
instance, methanol, ethanol, propanol, butanol, etc., form a homologous series.

Inductively Coupled Analytical technique used for the detection of trace metals which uses plasma to

Plasma Atomic produce excited atoms that emit radiation of characteristic wavelengths.

Emission

Spectrometry (ICP-
AES)
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Inductively Coupled | An ICP-AES that is used in conjunction with a mass spectrometer so that the
Plasma- Mass instrument is not only capable of detecting trace amounts of metals and non-metals
Spectrometry but is also capable of monitoring isotopic speciation for the ions of choice.
(ICP/MS)

Infrared Spectrometer | An instrument that uses infrared light to identify compounds of interest.

(IR)

Initial Calibration
(ICAL)

The process of analyzing standards, prepared at specified concentrations, to define
the quantitative response relationship of the instrument to the analytes of interest.
Initial calibration is performed whenever the results of a calibration verification
standard do not conform to the requirements of the method in use or at a frequency
specified in the method.

Initial Calibration
Blank (ICB)

A blank sample used to monitor the cleanliness of an analytical system at a
frequency determined by the analytical method. This blank is specifically run in
conjunction with the Initial Calibration Verification (ICV) where applicable.

Initial Calibration
Verification (ICV)

DoD- A standard obtained or prepared from a source independent of the source of
the standards for the initial calibration. Its concentration should be at or near the
middle of the calibration range. It is done after the initial calibration.

Inspection

DoD- 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.

Instrument Blank

DoD- A clean sample (e.g., distilled water) processed through the instrumental steps
of the measurement process; used to determine instrument contamination.

Instrument Detection
Limits (IDLs)

Limits determined by analyzing a series of reagent blank analyses to obtain a
calculated concentration. IDLs are determined by calculating the average of the
standard deviations of three runs on three non-consecutive days from the analysis of
a reagent blank solution with seven consecutive measurements per day.

Interference, spectral

DoD- Occurs when particulate matter from the atomization scatters incident
radiation from the source or when the absorption or emission from an interfering
species either overlaps or is so close to the analyte wavelength that resolution
becomes impossible.

Interference, chemical

DoD- Results from the various chemical processes that occur during atomization and
later the absorption characteristics of the analyte.

Interference Check
Sample (ICS)

A series of two solutions, used in ICP and ICPMS analysis, to verify that inter-
element interferences are compensated for correctly. This standard is referred to as
the Spectra Interference Check (SIC) in EPA Method 200.7
e ICSA - A solution containing only the interfering analytes at high
concentrations.
e ICSAB - A solution containing interferents plus other method analytes at
the level of concern, which corresponds to the project specific action limits.
ICSA and ICSAB provide an adeguate test of inter-element correction (IEC) factors.

Internal Calibration
Model

Internal standard calibration involves the comparison of instrument responses from
the target compounds in the sample to the responses of specific internal standard
analytes added to the sample or sample extract prior to injection.

Internal Standards

TNI and DoD- 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.

Intermediate
Standard Solution

Reference solutions prepared by dilution of the stock solutions with an
appropriate solvent.
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International System

DoD- The coherent system of units adopted and recommended by the General

of Units (SI) Conference on Weights and Measures.

lon Chromatography | Instrumentation or process that allows the separation of ions and molecules based on

(1C) the charge properties of the molecules.

Isomer DoD- One of two or more compounds, radicals, or ions that contain the same
number of atoms of the same element but differ in structural arrangement and
properties. For example, hexane (C6H14) could be n-hexane, 2-methylpentane, 3-
methylpentane, 2,3-dimethylbutane, 2,2-dimethylbutane.

Laboratory DoD- A body that calibrates and/or tests.

Laboratory Control TNI and DoD- (however named, such as laboratory fortified blank, spiked blank, or

Sample (LCS) QC check sample): A sample matrix, free from the analytes of interest, spiked with

verified known amounts of analytes or a material containing known and verified
amounts of analytes and taken through all sample preparation and analytical steps of
the procedure unless otherwise noted in a reference method. It is generally used to
establish intra-laboratory or analyst-specific precision and bias or to evaluate the
performance of all or a portion of the measurement system.

Laboratory Duplicate

DoD- Aliquots of a sample taken from the same container under laboratory
conditions and processed and analyzed independently.

Laboratory
Information
Management System
(LIMS)

A computer system that is used to maintain all sample information from sample
receipt, through preparation and analysis and including sample report generation.

Legal Chain-of-
Custody Protocols

TNI- Procedures employed to record the possession of samples from the time of
sampling through the retention time specified by the customer or program. These
procedures are performed at the special request of the customer and include the use
of a Chain-of-Custody Form that documents the collection, transport, and receipt of
compliance samples by the laboratory. In addition, these protocols document all
handling of the samples within the laboratory.

Limit(s) of Detection
(LOD)

TNI- A laboratory’s estimate of the minimum amount of an analyte in a given matrix
that an analytical process can reliably detect in their facility.

DoD- The smallest amount or concentration of a substance that must be present in a
sample in order to be detected at a high level of confidence (99%). At the LOD, the
false negative rate is 1%.

Limit(s) of TNI- The minimum levels, concentrations, or quantities of a target variable (e.g.,

Quantitation (LOQ) target analyte) that can be reported with a specified degree of confidence.
DoD- The lowest concentration that produces a quantitative result within specified
limits of precision and bias. For DoD projects, the LOQ shall be set at or above the
concentration of the lowest initial calibration standard.

Lot A quantity of bulk material of similar composition processed or manufactured at the
same time.

Management DoD- Those individuals directly responsible and accountable for planning,

implementing, and assessing work.

Management System

DoD- System to establish policy and objectives and to achieve those objectives.

Manager (however
named)

DoD- 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.
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Matrix

TNI and DoD- The substrate of a test sample. For information is provided in the
definition of Quality System Matrix below.

Matrix Duplicate

TNI- A replicate matrix prepared in the laboratory and analyzed to obtain a measure
of precision.

Matrix Spike (MS)
(spiked sample or
fortified sample)

TNI- A sample prepared, taken through all sample preparation and analytical steps of
the procedure unless otherwise noted in a referenced method, by adding a known
amount of target analyte to a specified amount of sample for which an independent
test result of target analyte concentration is available. Matrix spikes are used, for
example, to determine the effect of the matrix on a method’s recovery efficiency.
DoD- 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.

Matrix Spike
Duplicate (MSD)
(spiked sample or
fortified sample

TNI and DoD- A replicate matrix spike prepared in the laboratory and analyzed to
obtain a measure of the precision of the recovery for each analyte.

duplicate)

Measurement System | TNI and DoD- A test method, as implemented at a particular laboratory, and which
includes the equipment used to perform the test and the operator(s).

Method TNI- A body of procedures and techniques for performing an activity (e.g.,

sampling, chemical analysis, quantification), systematically presented in the order in
which they are to be executed.

Method Blank

TNI and DoD- 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.

Method Detection
Limit (MDL)

DoD- One way to establish a Detection Limit; defined as the minimum concentration
of a substance 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.

Method Quantitation

TX TRRP - The lowest non-zero concentration standard in the laboratory’s initial

Limit (MQL) calibration curve and is based on the final volume of extract (or sample) used by the
laboratory.

Method of Standard DoD- A set of procedures adding one or more increments of a standard solution to

Additions sample aliquots of the same size in order to overcome inherent matrix effects. The
procedures encompass the extrapolation back to obtain the sample concentration.

MintMiner Software used to review large amounts of chromatographic data to monitor for errors

or data integrity issues.

Mobile Laboratory

TNI- A portable enclosed structure with necessary and appropriate accommodation
and environmental conditions for a laboratory, within which testing is performed by
analysts. Examples include but are not limited to trailers, vans, and skid-mounted
structures configured to house testing equipment and personnel.

National Institute of
Standards and
Technology (NIST)

TNI- A federal agency of the US Department of Commerce’s Technology
Administration that is designed as the United States national metrology institute (or
NMI).
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National Pollutant
Discharge Elimination
System (NPDES)

A permit program that controls water pollution by regulating point sources that
discharge pollutants into U.S. waters.

Negative Control

DoD- Measures taken to ensure that a test, its components, or the environment do not
cause undesired effects, or produce incorrect test results.

Nitrogen Phosphorus

A detector used in GC analyses that utilizes thermal energy to ionize an analyte.

Detector (NPD) With this detector, nitrogen and phosphorus can be selectively detected with a higher
sensitivity than carbon.
Nonconformance DoD- An indication or judgment that a product or service has not met the

requirement of the relevant specifications, contract, or regulation; also the state of
failing to meet the requirements.

Not Detected (ND)

The result reported for a compound when the detected amount of that compound is
less than the method reporting limit.

Percent Recovery

A comparison between the observed value and the true value of a known spiked
concentration, represented as a percentage. This evaluation applies to the calculation
of ICV, CCV, LCS, MS/MSD, Surrogates, etc.

Performance Audit

DoD- 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.

Performance Based
Measurement System
(PBMS)

An analytical system 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.

Photo-ionization
Detector (PID)

An ion detector which uses high-energy photons, typically in the ultraviolet range, to
break molecules into positively charged ions.

Polychlorinated
Biphenyls (PCB)

A class of organic compounds that were used as coolants and insulating fluids for
transformers and capacitors. The production of these compounds was banned in the
1970’s due to their high toxicity.

Positive Control

DoD- Measures taken to ensure that a test and/or its components are working
properly and producing correct or expected results from positive test subjects.

Post-Digestion Spike

A sample prepared for metals analyses that has analytes spike added to determine if
matrix effects may be a factor in the results.

Power of Hydrogen

The measure of acidity or alkalinity of a solution.

(pH)
Practical Detection Another term for method detection limit (MDL) or limit of detection (LOD).
Limit (PDL) However, a PDL might not be statically derived and could be set using an in-house

protocol.

Practical Quantitation

Another term for a method reporting limit or limit of quantitation (LOQ). The lowest

Limit (PQL) reportable concentration of a compound based on parameters set up in an analytical
method and the laboratory’s ability to reproduce those conditions.
Precision TNI and DoD- The degree to which a set of observations or measurements of the

same property, obtained under similar conditions, conform to themselves; a data
quality indicator. Precision is usually expressed as standard deviation, variance or
range, in either absolute or relative terms.

Preservation

TNI- Any conditions under which a sample must be kept in order to maintain
chemical and/or biological integrity prior to analysis.

DoD- Refrigeration and/or reagents added at the time of sample collection (or later)
to maintain the chemical and/or biological integrity of the sample.
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Procedure

TNI- A specified way to carry out an activity or process. Procedures can be
documented or not.

Proficiency Testing

TNI and DoD- A means of evaluating a laboratory’s performance under controlled
conditions relative to a given set of criteria through analysis of unknown samples
provided by an external source.

Proficiency Testing
Program

TNI and DoD- The aggregate of providing rigorously controlled and standardized
environmental samples to a laboratory for analysis, reporting of results, statistical
evaluation of the results and the collective demographics and results summary of all
participating laboratories.

Proficiency Testing
Sample (PT)

TNI- A sample, the composition of which is unknown to the laboratory and is
provided to test whether the laboratory can produce analytical results within the
specified acceptance criteria.

DoD- 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.

Protocol

TNI and DoD- A detailed written procedure for field and/or laboratory operation
(e.g., sampling, analysis) that must be strictly followed.

Quality Assurance

(QA)

TNI- 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.

DoD- 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.

Quality Assurance
Manual (QAM)

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.

Quality Assurance
Project Plan (QAPP)

DoD- 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.

Quality Control (QC)

TNI- The overall system of technical activities that measures the attributes and
performance of a process, item, or service against defined standards to verify that
they meet the stated requirements established by the customer; operational
techniques and activities that are used to fulfill requirements for quality; also the
system of activities and checks used to ensure that measurement systems are
maintained within prescribed limits, providing protection against “out of control”
conditions and ensuring that the results are of acceptable quality.

DoD- 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 the users.

Quality Control
Sample (QCS)

TNI- A sample used to assess the performance of all or a portion of the measurement
system. One of any number of samples, such as Certified Reference Materials, a
quality system matrix fortified by spiking, or actual samples fortified by spiking,
intended to demonstrate that a measurement system or activity is in control.

DoD- A sample used to assess the performance of all or a portion of the
measurement system. One of any number of samples, such as Certified Reference
Materials, a quality system matrix fortified by spiking, or actual samples fortified by
spiking.
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Quality Manual TNI and DoD- 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.

Quality System TNI and DoD- 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 quality assurance and quality control

activities.
Quality System TNI and DoD- These matrix definitions are to be used for purposes of batch and
Matrix quality control requirements:

e 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 sorbant tube, impinger
solution, filter, or other device

e Agueous: Any agueous sample excluded from the definition of Drinking
Water or Saline/Estuarine. Includes surface water, groundwater effluents,
and TCLP or other extracts.

e Biological Tissue: Any sample of a biological origin such as fish tissue,
shellfish or plant material. Such samples shall be grouped according to
origin.

e Chemical Waste: A product or by-product of an industrial process that
results in a matrix not previously defined.

e Drinking Water: Any aqueous sample that has been designated a potable or
potentially potable water source.

¢ Non-agueous liquid: Any organic liquid with <15% settleable solids

e Saline/Estuarine: Any aqueous sample from an ocean or estuary, or other
salt water source such as the Great Salt Lake.

e Solids: Includes soils, sediments, sludges, and other matrices with >15%
settleable solids.

Quantitation Range DoD- The range of values in a calibration curve between the LOQ and the highest
successively analyzed initial calibration standard. The quantitation range lies within
the calibration range.

Random Error The EPA has established that there is a 5% probability that the results obtained for
any one analyte will exceed the control limits established for the test due to random
error. As the number of compounds measured increases in a given sample, the
probability for statistical error also increases.




ESC Lab Sciences

Quality Assurance Manual
Scope and Definitions

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 14 of 97

Raw Data

TNI- The documentation generated during sampling and analysis. This
documentation includes, but is not limited to, field notes, electronic data, magnetic
tapes, untabulated sample results, QC sample results, print outs of chromatograms,
instrument outputs, and handwritten records.

DoD- 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.

Reagent Blank
(method reagent
blank)

DoD- 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.

Reagent Grade

Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are
synonymous terms for reagents that conform to the current specifications of the
Committee on Analytical Reagents of the American Chemical Society.

Reference Material

TNI- Material or substance one or more of whose property values are sufficiently
homogenized and well established to be used for the calibration of an apparatus, the
assessment of a measurement method, or for assigning values to materials.

DoD- 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.

Reference Standard

TNI- Standard used for the calibration of working measurement standards in a given
organization or at a given location.

DoD- A standard, generally of the highest metrological quality available at a given
location, from which measurements made at that location are derived.

Reference Toxicant

DoD- 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.

Relative Percent
Difference (RPD)

A measure of precision defined as the difference between two measurements divided
by the average concentration of the two measurements.

Replicate Sample

The analytical measurement of a sample that has been split after it has been
processed through the preparation stage. A replicate can also originate from a single
sample that has been sub-sampled two or more times during the same analytical
process time.

Reporting Limit (RL)

The level at which method, permit, regulatory and customer-specific objectives are
met. The reporting limit may never be lower than the Limit of Detection (i.e.
statistically determined MDL). Reporting limits are corrected for sample amounts,
including the dry weight of solids, unless otherwise specified. There must be a
sufficient buffer between the Reporting Limit and the MDL.

DoD- A customer-specified lowest concentration value that meets project
requirements for quantitative data with known precision and bias for a specific
analyte in a specific matrix.
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Reporting Limit
Verification Standard
(or otherwise hamed)

A standard analyzed at the reporting limit for an analysis to verify the laboratory’s
ability to report to that level.

Representativeness

A quality element related to the ability to collect a sample reflecting the
characteristics of the part of the environment to be assessed. Sample
representativeness is dependent on the sampling techniques specified in the project
work plan.

Requirement

DoD- Denotes a mandatory specification; often designated by the term “shall”.

Response Factor (RF)

A measure of the relative response area of an analyte compared to its internal
standard. The response factor is determined by the equation below, and if the
calculated value meets the method guidelines it can be used to determine
concentration for organic analyses.

Retention Time

DoD- The time between sample injection and the appearance of a solute peak at the
detector.

Sample

DoD- Portion of material collected for analysis, identified by a single, unique
alphanumeric code. A sample may consist of portions in multiple containers, if a
single sample is submitted for multiple or repetitive analysis.

Sample Blank (or
Turbidity Blank)

The purpose of a sample blank is to account for spectrophotometric interferences
such as sample color, cloudiness, viscosity, etc. The sample blank must be analyzed
at the same dilution as the sample. The sample blank is analyzed without any
addition of reagents.

Sample Delivery
Group (SDG)

A unit within a single project that is used to identify a group of samples for delivery.
An SDG is a group of 20 or fewer field samples within a project, received over a
period of up to 14 calendar days. Data from all samples in an SDG are reported
concurrently.

Sample Detection
Limit (SDL)

TX TRRP — The Method Detection Limit (MDL) adjusted to reflect sample-specific
actions, such as dilution or use of smaller aliquot sizes than prescribed in the
analytical method, and takes into account sample characteristics, sample preparation,
and analytical adjustments. The term is analogous to the sample-specific detection
limit.

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.

Sampling TNI- Activity related to obtaining a representative sample of the object of conformity
assessment, according to a procedure.

Secondary Source A mid-point or low standard made from the secondary source (lot or manufacturer)

Calibration that is not used to construct the calibration curve. The SSCV is used to represent the

Verification (SSCV)

calibration accuracy of the instrument and must perform within method stated
guidelines. This sample is used to document calibration accuracy. The SSCV can be
the same solution as the LCS, but is analyzed as an instrument standard, rather than a
method prepared standard.

Selective lon
Monitoring (SIM)

A mode of analysis in mass spectrometry where the detector is set to scan over a
very small mass range, typically one mass unit. The narrower the range, the more
sensitive the detector.




ESC Lab Sciences

Quality Assurance Manual
Scope and Definitions

Section 3.0, Ver. 15.0

Date: August 1, 2016
Page: 16 of 97

Selectivity

TNI- The ability to analyze, distinguish, and determine a specific analyte or
parameter from another component that may be a potential interferent or that may
behave similarly to the target analyte or parameter within the measurement system.
DoD- The capability of a test method or instrument to respond to a target substance
or constituent in the presence of non-target substances.

Sensitivity

TNI and DoD- The capability of a method or instrument to discriminate between
measurement responses representing different levels (e.g., concentrations) of a
variable of interest.

Serial Dilution

The stepwise dilution of a substance in a solution.

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 as long
as the requirement is fulfilled.

Should

Denotes a guideline or recommendation whenever noncompliance with the
specification is permissible.

Signal-to-Noise Ratio

DoD- The signal carries information about the analyte, while noise is made up of
extraneous information that is unwanted because it degrades the accuracy and
precision of an analysis and also places a lower limit on the amount of analyte that
can be detected. In most measurements, the average strength of the noise is constant
and independent of the magnitude of the signal. Thus, the effect of noise on the
relative error of a measurement becomes greater and greater as the quantity being
measured (producing the signal) decreases in magnitude.

Spike

DoD- 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.

Standard (Document)

TNI and DoD- The document describing the elements of a laboratory accreditation
that has been developed and established within the consensus principles of standard
setting and meets the approval requirements of standard adoption organizations
procedures and policies.

Standard (Chemical)

DoD- Standard samples are comprised of a known amount of standard reference
material in the matrix undergoing analysis. A standard reference material is a
certified reference material produced by US NIST and characterized for absolute
content, independent of analytical test method.

Standard Blank (or
Reagent Blank)

A calibration standard consisting of the same solvent/reagent matrix used to prepare
the calibration standards without the analytes. It is used to construct the calibration
curve by establishing instrument background.

Standard Method

DoD- A test method issued by an organization generally recognized as competent to
do so.

Standard Operating
Procedure (SOP)

TNI- A written document that details the method for an operation, analysis, or action
with thoroughly prescribed techniques and steps. SOPs are officially approved as the
methods for performing certain routine or repetitive tasks.

DoD- A written 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.

Standard Reference
Material (SRM)

DoD- A certified reference material produced by the US NIST or other equivalent
organization and characterized for absolute content, independent of analytical
method.

Statement of
Qualifications (SOQ)

A document that lists information about a company, typically the qualifications of
that company to compete on a bid for services.
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Stock Standard

A concentrated reference solution containing one or more analytes prepared in the
laboratory using an assayed reference compound or purchased from a reputable
commercial source.

Supervisor

DoD- 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.

Surrogate

DoD- A substance with properties that mimic the analyte of interest. It is unlikely to
be found in environmental samples and is added to them for quality control purposes.

SUMMA Canister

A SUMMA canister is a stainless steel electropolished (or "SUMMA" polished) that
enriches the nickel and chromium surface and makes it more inert than untreated
stainless steel. These canisters are used to collect air or vapor samples.

Systems Audit

An on-site inspection or assessment of a laboratory’s quality system.

Target Analytes

DoD- Analytes specifically named by a customer (also called project-specific
analytes).

Technical Director

DoD- Individual(s) who has overall responsibility for the technical operation of the
environmental testing laboratory.

Technology TNI- A specific arrangement of analytical instruments, detection systems, and/or
preparation techniques.
Tedlar Bags Bags made from polyvinyl fluoride (PVF) film that are used to collect air or vapor

samples.

Tentatively Identified
Compound (TIC)

Compounds detected in samples that are not target compounds, internal standards,
system monitoring compounds, or surrogates. TICs can be tentatively identified
using mass spectrometers in spectral comparisons with NBS library searches.
Quantitation of TICs provides a rough approximation of the concentration of these
non-target analytes.

Test

DoD- 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 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.

Test Method

DoD- An adoption of a scientific technique for performing a specific measurement
as documented in a laboratory SOP or as published by a recognized authority.

Test Methods for
Evaluating Solid
Waste, Physical/
Chemical (SW-846)

EPA Waste’s official compendium of analytical and sampling methods that have
been evaluated and approved for use in complying with RCRA regulations.

Total Petroleum

A term used to denote a large family of several hundred chemical compounds that

Hydrocarbons (TPH) | originate from crude oil. Compounds may include gasoline components, jet fuel,
volatile organics, etc.
Toxicity A solid sample extraction method for chemical analysis employed as an analytical

Characteristic
Leaching Procedure
(TCLP)

method to simulate leaching of compounds through a landfill.
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Traceability

TNI- The ability to trace the history, application, or location of an entity by means of
recorded identifications. In a calibration sense, traceability relates measuring
equipment to national or international standards, primary standards, basic physical
conditions or properties, or reference materials. In a data collection sense, it relates
calculations and data generated throughout the project back to the requirements for
the quality of the project.

DoD- 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 comparisons.

Training Document

A training resource that provides detailed instructions to execute a specific method or
job function.

Trip Blank This blank sample is used to detect sample contamination from the container and
preservative during transport and storage of the sample. A cleaned sample container
is filled with laboratory reagent water and the blank is stored, shipped, and analyzed
with its associated samples.

Tuning DoD- A check and/or adjustment of instrument performance for mass spectrometry
as required by the method.

Ultraviolet Instrument routinely used in quantitative determination of solutions of transition

Spectrophotometer metal ions and highly conjugated organic compounds.

(UV)

Unadjusted Method
Quantitation Limit
(Unadj. MQL)

TX TRRP - The Method Quantitation Limit (MQL) that has not been adjusted based
on sample specific actions such as dilution.

Uncertainty
Measurement

The parameter associated with the result of a measurement that characterized the
dispersion of the values that could be reasonably attributed to the measurand (i.e. the
concentration of an analyte).

Validation

DoD- The confirmation by examination and provision of objective evidence that the
particular requirements for a specific intended use are fulfilled.

Verification

TNI and DoD- Confirmation by examination and objective evidence that specified
requirements have been met. Note: In connection with the management of
measuring equipment, verification provides a means for checking that the deviations
between values indicated by a measuring instrument and corresponding known
values of a measured quantity are consistently smaller than the maximum allowable
error defined in a standard, regulation or specification peculiar to the management of
the 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.

Whole Effluent
Toxicity (WET)

The aggregate toxic effect to aquatic organisms from all pollutants contained in a
facility’s wastewater (effluent).
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Table 3.3b
Analytical Capabilities
AE=Air Emissions, DW=Drinking Water, NPW=Non-potable Water, SCM=Solid Chemical Materials

The information listed is subject to change.

Always check with the laboratory for the most updated information.

Matrix Method Parameter

AE EPA TO-15 Ethanol

AE EPA TO-15 Gasoline range organic

AE EPA TO-15 Naphthalene

AE EPA TO-15 Allyl chloride

AE EPA TO-15 Chlorotoluene (2-)

AE EPA TO-15 Isopropylbenzene

AE EPA TO-15 Methyl methacrylate

AE EPA TO-15 Tetrahydrofuran

AE EPA TO-15 Vinyl bromide

AE EPA TO-15 Dibromoethane (1,2-) (EDB)
AE EPA TO-15 Dichloroethene (1,1-)

AE EPA TO-15 Hexachlorobutadiene (1,3-)
AE EPA TO-15 Hexanone (2-)

AE EPA TO-15 Acetone

AE EPA TO-15 Chloromethane

AE EPA TO-15 Dibromochloromethane
AE EPA TO-15 Dichlorodifluoromethane
AE EPA TO-15 Dichloroethene (cis-1,2-)
AE EPA TO-15 Dichloroethene (trans-1,2-)
AE EPA TO-15 Dichloropropene (trans-1,3-)
AE EPA TO-15 Dichlorotetrafluoroethane (1,2-)
AE EPA TO-15 Ethylbenzene

AE EPA TO-15 Ethyltoluene (4-)

AE EPA TO-15 Isopropanol

AE EPA TO-15 Trichlorofluoromethane
AE EPA TO-15 Trimethylpentane (2,2,4-)
AE EPA TO-15 Vinyl chloride

AE EPA TO-15 Benzene

AE EPA TO-15 Benzyl chloride

AE EPA TO-15 Bromodichloromethane
AE EPA TO-15 Bromoform

AE EPA TO-15 Bromomethane
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Matrix
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE
AE/NPW
AE/NPW
AE/NPW

Method

EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15
EPA TO-15

8015M/ RSK-175
8015M/ RSK-175
8015M/ RSK-175
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Parameter

Butadiene (1,3-)

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Cyclohexane

Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloropropane (1,2-)
Dichloropropene (cis-1,3-)

Dioxane (1,4-)

Heptane (n-)

Hexane (n-)

Methyl ethyl ketone

Methyl isobutyl ketone (MIBK)
Methy! tert-butyl ether

Methylene chloride (Dichloromethane)
Styrene

Trichlorobenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Trimethylbenzene (1,2,4-)
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene

Toluene

Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene

Trichloro (1,1,2-) trifluoroethane (1,2,2-)
Vinyl acetate
Xylene (m-)
Xylene (0-)
Xylene (p-)
Xylenes (total)
Ethane
Ethene
Methane
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Matrix Method
AE/NPW 8015M/ RSK-175
AE/NPW 8015M/ RSK-175
DW EPA 150.1
DW EPA 1622
DW EPA 1623
DW EPA 1623
DW EPA 180.1
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.7
DW EPA 200.8
DW EPA 200.8
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Parameter
Propane
Acetylene
pH
Cryptosporidium
Cryptosporidium
Giardia
Turbidity
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Calcium-hardness
Total hardness
Chromium
Cobalt
Copper

Iron

Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silica

Silver

Sulfur
Sodium
Strontium
Thallium

Tin

Titanium
Vanadium
zZinc
Aluminum
Antimony
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Matrix Method

DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 200.8
DW EPA 218.6
DW EPA 218.7
DW EPA 245.1
DW EPA 300.0
DW EPA 300.0
DW EPA 300.0
DW EPA 300.0
DW EPA 300.0
DW EPA 300.0
DW EPA 314.0
DW EPA 335.4
DW EPA 350.1

DW EPA 353.2
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Parameter
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Chromium (V1)
Chromium (V1)
Mercury
Nitrite
Nitrate
Fluoride
Sulfate
Bromide
Chloride
Perchlorate
Cyanide
Ammonia
Nitrate
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Matrix
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW

Method
EPA 353.2
EPA 504.1
EPA 504.1
EPA 507
EPA 507
EPA 507
EPA 507
EPA 507
EPA 507
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
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Parameter

Nitrite

Dibromoethane (1,2-) (EDB)
Dibromo-3-chloropropane (1,2-)
Alachlor

Butachlor

Metolachlor

Metribuzin

Atrazine

Simazine

Tetrahydrofuran
Dichloro-2-butene (trans-1,4-)
Hexachloroethane

Acetone

Butanone (2-)

Carbon disulfide

Hexanone (2-)

Pentanone (4-methyl-2-) (MIBK)
Trichlorobenzene (1,3,5-)
Bromochloromethane
Bromoform

Chloroform
Dibromochloromethane
Bromodichloromethane
Benzene

Carbon tetrachloride
Chlorobenzene
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (cis-1,2-)
Dichloroethene (trans-1,2-)
Methylene chloride (Dichloromethane)
Dichloropropane (1,2-)
Ethylbenzene

Methyl tert-butyl ether
Naphthalene

Styrene

Tetrachloroethane (1,1,2,2-)
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Matrix Method

DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 524.2
DW EPA 552.2
DW EPA 552.2

DW EPA 552.2
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Parameter
Tetrachloroethene
Trichloroethane (1,1,1-)
Trichloroethene

Toluene

Trichlorobenzene (1,2,4-)
Dichloroethene (1,1-)
Trichloroethane (1,1,2-)
Vinyl chloride

Xylenes (total)
Bromobenzene
Bromomethane

Butyl benzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Chloroethane
Chloromethane
Chlorotoluene (2-)
Chlorotoluene (4-)
Dibromo-3-chloropropane (1,2-)
Dibromoethane (1,2-) (EDB)
Dibromomethane
Dichlorodifluoromethane
Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
Dichloropropene (cis-1,3-)
Dichloropropene (trans-1,3-)
Hexachlorobutadiene (1,3-)
Isopropylbenzene
Isopropyltoluene (4-)
Propylbenzene (n-)
Tetrachloroethane (1,1,1,2-)
Trichlorobenzene (1,2,3-)
Trichlorofluoromethane
Trichloropropane (1,2,3-)
Trimethylbenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Bromochloroacetic acid
Dibromoacetic acid
Dichloroacetic acid
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Matrix Method Parameter

DW EPA 552.2 Monobromoacetic acid (MBAA)

DW EPA 552.2 Monochloroacetic acid (MCAA)

DW EPA 552.2 Trichloroacetic acid

DW SM 2120 B Color

DW SM 2130 B Turbidity

DW SM 2150 B Odor

DW SM 2320 B Alkalinity

DW SM 2340 B Total hardness

DW SM 2340 C Total hardness

DW SM 2510 B Conductivity

DW SM 2540 C Total dissolved solids (TDS)

DW SM 3120 B Total hardness

DW SM 4110 B Bromide

DW SM 4110 B Nitrite

DW SM 4110 B Nitrate

DW SM 4110 B Fluoride

DW SM 4110 B Sulfate

DW SM 4110 B Chloride

DW SM 4500-CI G Chlorine - residual

DW SM 4500-CN C,E Cyanide

DW SM 4500-CN C,G Cyanide

DW SM 4500-H B pH

DW SM 4500-NH3 G Ammonia

DW SM 4500-NO3 F Nitrate

DW SM 4500-NO3 F Nitrite

DW SM 4500-P E Orthophosphate

DW SM 5310 B Total organic carbon (TOC)

DW SM 5310 C Dissolved organic carbon (DOC)

DW SM 5310 C Total organic carbon (TOC)

DW SM 5320 B Total organic halides (TOX)

DW SM 5540 C Foaming agents

DW SM 5910 B UV-absorbing compounds

DW (Sp'\(/)lugrzplli?e) Heterotropic Bacteria

DW SM 9223 B (Colilert) Total coliform / E. coli

DW User Defined 524.2 Diisopropyl Ether [DIPE]

NPW ASTM D6503 Enterococci

NPW ASTM F1647-02A Total organic carbon (TOC)

NPW EPA 1000.0 Toxicity - chronic, FW organism

NPW EPA 1002.0 Toxicity - chronic, FW organism
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Matrix Method Parameter
NPW EPA 120.1 Specific conductance
NPW EPA 130.1 Hardness - total as CaCO3
NPW EPA 160.4 Residue - volatile
NPW EPA 1657 Phorate
NPW EPA 1657 Bolstar
NPW EPA 1657 Chlorpyrifos
NPW EPA 1657 Coumaphos
NPW EPA 1657 Dichlorvos
NPW EPA 1657 Dimethoate
NPW EPA 1657 EPN
NPW EPA 1657 Fensulfothion
NPW EPA 1657 Fenthion
NPW EPA 1657 Naled
NPW EPA 1657 Parathion ethyl
NPW EPA 1657 Parathion methyl
NPW EPA 1657 Ronnel
NPW EPA 1657 Stirofos
NPW EPA 1657 Sulfotepp
NPW EPA 1657 TEPP
NPW EPA 1657 Tokuthion [Protothiofos]
NPW EPA 1657 Trichloronate
NPW EPA 1658 D (2,4-)
NPW EPA 1658 Dalapon
NPW EPA 1658 Dichlorprop
NPW EPA 1664A & B Oil & grease - hem-SPE
NPW EPA 1664A & B Oil & grease - non polar
NPW EPA 1664A & B Oil & grease - hem-LL
NPW EPA 1664A & B Oil & grease - sgt-non polar-SPE
NPW EPA 180.1 Turbidity
NPW EPA 200.7 Aluminum
NPW EPA 200.7 Antimony
NPW EPA 200.7 Arsenic
NPW EPA 200.7 Barium
NPW EPA 200.7 Beryllium
NPW EPA 200.7 Boron
NPW EPA 200.7 Cadmium
NPW EPA 200.7 Calcium
NPW EPA 200.7 Calcium-hardness
NPW EPA 200.7 Total hardness

NPW EPA 200.7 Chromium
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Matrix
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8

Parameter
Cobalt
Copper
Iron

Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sulfur
Sodium
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
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Matrix
NPW

NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 200.8
EPA 2000.0
EPA 2002.0
EPA 218.6
EPA 245.1
EPA 300.0
EPA 300.0
EPA 300.0
EPA 300.0
EPA 300.0
EPA 300.0
EPA 300.0
EPA 300.0
EPA 310.2
EPA 314.0
EPA 335.4
EPA 350.1
EPA 351.1, .2 - 350.1
EPA 351.2
EPA 353.2
EPA 365.1
EPA 365.4
EPA 410.4
EPA 420.4
EPA 507
EPA 507
EPA 507
EPA 507
EPA 507
EPA 602
EPA 602

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 28 of 97

Parameter
Silver
Sodium
Strontium
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc

Toxicity - acute, FW organism
Toxicity - acute, FW organism

Chromium (V1)
Mercury

Guanidine nitrate
Bromide

Chloride

Fluoride

Nitrate

Nitrite

Sulfate

Nitrate - nitrite
Alkalinity as CaCO3
Perchlorate

Cyanide

Ammonia

Organic nitrogen
Kjeldahl nitrogen - total
Nitrate - nitrite
Total Phosphorus
Total Phosphorus
Chemical oxygen demand
Phenols

Alachlor

Metribuzin
Ethoprop

Merphos

Mevinphos

Benzene
Ethylbenzene
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Matrix Method

NPW EPA 602
NPW EPA 602
NPW EPA 602
NPW EPA 602
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 608
NPW EPA 610
NPW EPA 610
NPW EPA 610
NPW EPA 610
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Parameter

Methy! tert-butyl ether
Tert-butyl alcohol
Toluene

Xylenes (total)
Chloroneb
Chlorothalonil
Chlordane (alpha)
Chlordane (gamma)
Hexachlorobenzene
PCB 1016

PCB 1221

PCB 1232

PCB 1242

PCB 1248

PCB 1254

PCB 1260

Aldrin

Alpha BHC

Beta BHC

Delta BHC
Lindane (gamma BHC)
Chlordane

DDD (4,4-)

DDE (4,4'-)

DDT (4,4-)
Dieldrin
Endosulfan 1
Endosulfan 11
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
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NPW EPA 610
NPW EPA 610
NPW EPA 610
NPW EPA 610
NPW EPA 610
NPW EPA 610
NPW EPA 610
NPW EPA 610
NPW EPA 610
NPW EPA 610
NPW EPA 610
NPW EPA 610
NPW EPA 615
NPW EPA 615
NPW EPA 615
NPW EPA 615
NPW EPA 615
NPW EPA 615
NPW EPA 615
NPW EPA 615
NPW EPA 615
NPW EPA 615
NPW EPA 622
NPW EPA 622
NPW EPA 622
NPW EPA 622
NPW EPA 622
NPW EPA 622
NPW EPA 622
NPW EPA 622
NPW EPA 622
NPW EPA 622
NPW EPA 622
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
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Parameter
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Dicamba

DB (2,4-)

Dinoseb

Dalapon

Dichlorprop

D (2,4-)

T(2,4,5-)

TP (2,4,5-) (Silvex)
MCPA

MCPP

Coumaphos

Demeton (0-)

Demeton (s-)
Dimethoate

Parathion ethyl
Parathion methyl
Stirofos

Sulfotepp

TEPP

Tokuthion [Protothiofos]
Trichloronate

Amyl alcohol (n-)
Propionitrile
Trimethylbenzene (1,2,3-)
Allyl chloride
Bromoethane
Butanone (2-)
Butadiene (2-chloro-1,3-)
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NPW EPA 624 Carbon disulfide
NPW EPA 624 Cyclohexanone
NPW EPA 624 Dichloro-2-butene (cis-1,4-)
NPW EPA 624 Dichloro-2-butene (trans-1,4-)
NPW EPA 624 Diethyl ether (Ethyl ether)
NPW EPA 624 Trichloro (1,1,2-) trifluoroethane (1,2,2-)
NPW EPA 624 Vinyl acetate
NPW EPA 624 Acetonitrile
NPW EPA 624 Cyclohexane
NPW EPA 624 Hexanone (2-)
NPW EPA 624 Methylcyclohexane
NPW EPA 624 Methyl iodide
NPW EPA 624 Ethyl-tert-butyl Ether [ETBE]
NPW EPA 624 Diisopropyl Ether [DIPE]
NPW EPA 624 Dioxane (1,4-)
NPW EPA 624 Butanol (1-)
NPW EPA 624 Ethanol
NPW EPA 624 Ethyl methacrylate
NPW EPA 624 Iso-butyl alcohol
NPW EPA 624 Methacrylonitrile
NPW EPA 624 Methyl methacrylate
NPW EPA 624 Octane (-n)
NPW EPA 624 Pentachloroethane
NPW EPA 624 tert-Amylmethyl ether [TAME]
NPW EPA 624 Acrolein
NPW EPA 624 Acrylonitrile
NPW EPA 624 Bromobenzene
NPW EPA 624 Bromochloromethane
NPW EPA 624 Butyl benzene (n-)
NPW EPA 624 Chlorotoluene (2-)
NPW EPA 624 Chlorotoluene (4-)
NPW EPA 624 Dibromo-3-chloropropane (1,2-)
NPW EPA 624 Dibromoethane (1,2-) (EDB)
NPW EPA 624 Dibromomethane
NPW EPA 624 Dichlorodifluoromethane
NPW EPA 624 Dichloroethene (cis-1,2-)
NPW EPA 624 Dichloropropane (1,3-)
NPW EPA 624 Dichloropropane (2,2-)
NPW EPA 624 Dichloropropene (1,1-)

NPW EPA 624 Hexane (n-)
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Matrix Method

NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624
NPW EPA 624

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Parameter

Methyl isobutyl ketone (MIBK)
Tetrahydrofuran

Styrene
Tetrachloroethane (1,1,1,2-)
Xylene (m-)

Xylene (0-)

Xylene (p-)
Hexachlorobutadiene (1,3-)
Isopropylbenzene
Isopropyltoluene (4-)
Naphthalene
Propylbenzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Trichlorobenzene (1,2,3-)
Trichlorobenzene (1,2,4-)
Trichloropropane (1,2,3-)
Trimethylbenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Acetone

Ethyl acetate

Methy! tert-butyl ether
Tert-butyl alcohol
Xylenes (total)

Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chlorobenzene
Chloroethane

Chloroethyl vinyl ether (2-)
Chloroform
Chloromethane
Dibromochloromethane
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Dichloroethane (1,1-)
Dichloroethane (1,2-)
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Matrix
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method

EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625
EPA 625

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Parameter

Dichloroethene (1,1-)
Dichloroethene (trans-1,2-)
Dichloropropane (1,2-)
Dichloropropene (cis-1,3-)
Dichloropropene (trans-1,3-)
Ethylbenzene

Methylene chloride (Dichloromethane)
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene

Toluene

Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Vinyl chloride
Tetrachlorophenol (2,3,4,6-)
Hexachlorophene

Decane (n-)

Octadecane (n-)
Chloronaphthalene (1-)
Famphur
Hexachloropropene

Kepone

Napththylamine (1-)
Napththylamine (2-)
Pentachloroethane
Methylnaphthalene (2-)
Chloroaniline (4-)
Nitroaniline (2-)
Nitroaniline (3-)
Nitroaniline (4-)
Pentachlorobenzene
Tetrachlorobenzene (1,2,4,5-)
Methylphenol (4-)
Acetophenone

Aniline

Dichloroaniline (2,3-)
Diphenylhydrazine (1,2-)
Methylphenol (2-)
N-Nitroso-di-n-butylamine
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NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625
NPW EPA 625

NPW EPA 625

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 34 of 97

Parameter
N-Nitrosodiethylamine
N-Nitrosopyrrolidine
Hexachlorocyclopentadiene
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
Dibenzofuran

Methylphenol (2-)
Methylphenol (4-)
Trichlorophenol (2,4,5-)
Benzoic acid

Benzidine

Carbazole

Pyridine

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(g,h,i)perylene

Butyl benzyl phthalate

Bis (2-chloroethyl) ether
Bis (2-chloroethoxy) methane
Bis (2-ethylhexyl) phthalate
Bis (2-chloroisopropyl) ether
Bromophenyl-phenyl ether (4-)
Chloronaphthalene (2-)
Chlorophenyl-phenyl ether (4-)
Chrysene
Dibenzo(a,h)anthracene
Di-n-butyl phthalate
Dichlorobenzidine (3,3'-)
Diethyl phthalate

Dimethyl phthalate
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Di-n-octyl phthalate
Fluoranthene

Fluorene



ESC Lab Sciences

Quality Assurance Manual
Scope and Definitions

Matrix Method

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW EPA 625

NPW Other FL - PRO
NPW Other IA - OA-1
NPW Other IA - OA-2

NPW

025
Other NJ-OQA-QAM-
NPW 025, Rev. 7
Other NJ-OQA-QAM-
NPW 025, Rev. 7
Other NJ DEP EPH
NPW 10/08, Rev 3
NPW Oth_er _U_SDA—LOI (Loss
on ignition)
NPW Other Walkley Black
NPW SM 2120 B-11
NPW SM 2130 B-11
NPW SM 2310 B-11
NPW SM 2320 B-11
NPW SM 2340 B-11

NPW SM 2340 C-11

Other NJ-OQA-QAM-

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 35 of 97

Parameter

Hexachlorobenzene
Hexachlorobutadiene (1,3-)
Hexachloroethane
Indeno(1,2,3-c,d)pyrene
Isophorone

Naphthalene

Nitrobenzene
N-Nitroso-di-n-propylamine
Phenanthrene

Pyrene

Trichlorobenzene (1,2,4-)
Methyl phenol (4-chloro-3-)
Chlorophenol (2-)
Dichlorophenol (2,4-)
Dimethylphenol (2,4-)
Dinitrophenol (2,4-)
Dinitrophenol (2-methyl-4,6-)
Nitrophenol (2-)
Nitrophenol (4-)
Pentachlorophenol

Phenol

Trichlorophenol (2,4,6-)
Petroleum Organics
Petroleum Organics
Petroleum Organics

Petroleum Organics
Petroleum Organics
Petroleum Organics
Petroleum Organics

Total organic carbon (TOC)

Total organic carbon (TOC)
Color

Turbidity

Acidity as CaCO3
Alkalinity as CaCO3
Hardness - total as CaCO3
Hardness - total as CaCO3
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Matrix
NPW
NPW
NPW
NPW
NPW
NPW

NPW

NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

NPW

NPW
NPW

NPW

NPW

NPW

NPW
NPW
NPW

NPW
NPW
NPW

NPW
NPW
NPW

Method

SM 2510 B-11

SM 2540 B-11

SM 2520 B-11

SM 2540 C-11

SM 2540 D-11

SM 2540 F-11

SM 2540 G SM 18th
Ed.

SM 2550 B-00

SM 3500-Cr B-11
SM 3500-Cr C-11
SM 3500-Fe B-11
SM 4110 B or C-11
SM 4110 B or C-11
SM 4110 B or C-11
SM 4110 B or C-11
SM 4110 B or C-11
SM 4110 B or C-11
SM 4500-ClI G-11
SM 4500-ClI G-11
SM 4500-CN B or C-11
plus E-11

SM 4500-CN B or C-11
and G-11

SM 4500-H B-11

SM 4500-N Org B or
C-11 plus NH3 B-11
plus NH3 C-11

SM 4500-NH3 B plus
G-11

SM 4500-NH3 B, C, D,
E F, G, H-11

SM 4500-NO3 F-11
SM 4500-0 C-11

SM 4500-0 G-11

SM 4500-P B5-11 plus
E-11

SM 4500-P E-11

SM 4500-S B, C plus
D-11

SM 4500-S03 B-11
SM 5210 B-11

SM 5210 B-11

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 36 of 97

Parameter

Specific conductance
Residue - total

Salinity

Residue - filterable (TDS)
Residue - nonfilterable (TSS)
Residue - settleable

Total, fixed, and volatile solids (SQAR)

Temperature
Chromium (V1)
Chromium (V1)
Iron, Ferrous
Nitrate - nitrite
Chloride
Fluoride
Nitrate

Nitrite

Sulfate
Chlorine
Chlorine

Cyanide

Cyanide - amenable to CI2
pH

Kjeldahl nitrogen - total

Ammonia

Organic nitrogen

Nitrate - nitrite
Oxygen (dissolved)
Oxygen (dissolved)

Phosphorus (total)
Orthophosphate
Sulfides

Sulfite - SO3
Carbonaceous BOD (CBOD)
Biochemical oxygen demand
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Matrix Method

NPW SM 5220 D-11
NPW SM 5310 B, C or D-11
NPW SM 5310 B-11
NPW SM 5320 B-11
NPW SM 5520 B-11
NPW SM 5520 B-11
NPW SM 5540 C-11
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 37 of 97

Parameter

Chemical oxygen demand
Dissolved organic carbon (DOC)
Total organic carbon (TOC)
Total organic halides (TOX)
Oil & grease - total recov

Oil & grease - hem-LL
Surfactants

Propionitrile
Trimethylbenzene (1,2,3-)
Allyl chloride

Bromoethane

Butadiene (2-chloro-1,3-)
Cyclohexanone
Dichloro-2-butene (cis-1,4-)
Dichloro-2-butene (trans-1,4-)
Diethyl ether (Ethyl ether)
Isopropanol

Ethyl-tert-butyl Ether [ETBE]
Diisopropyl Ether [DIPE]
Dioxane (1,4-)

Ethanol

Ethyl methacrylate

Iso-butyl alcohol
Methacrylonitrile

Methyl methacrylate
Pentachloroethane
tert-Amylmethyl ether [TAME]
Acrolein

Acrylonitrile

Bromobenzene
Bromochloromethane

Butyl benzene (n-)
Chlorotoluene (2-)
Chlorotoluene (4-)
Dibromo-3-chloropropane (1,2-)
Dibromomethane
Dichlorodifluoromethane
Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
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Matrix Method

NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97
NPW SM 6200 B-97

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Parameter

Hexane (n-)

Methyl isobutyl ketone (MIBK)
Tetrahydrofuran
Tetrachloroethane (1,1,1,2-)
Xylene (m-)

Xylene (p-)
Hexachlorobutadiene (1,3-)
Isopropylbenzene
Isopropyltoluene (4-)
Propylbenzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Trichlorobenzene (1,2,3-)
Trichloropropane (1,2,3-)
Trimethylbenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Acetone

Ethyl acetate

Methy!l tert-butyl ether
Tert-butyl alcohol
Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chlorobenzene
Chloroethane

Chloroform
Chloromethane
Dibromochloromethane
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (1,1-)
Dichloroethene (trans-1,2-)
Dichloropropane (1,2-)
Dichloropropene (cis-1,3-)
Dichloropropene (trans-1,3-)
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Matrix
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method

SM 6200 B-97
SM 6200 B-97
SM 6200 B-97
SM 6200 B-97
SM 6200 B-97
SM 6200 B-97
SM 6200 B-97
SM 6200 B-97
SM 6200 B-97
SM 6200 B-97
SM 6200 B-97
SM 6200 B-97
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Parameter

Ethylbenzene

Methylene chloride (Dichloromethane)
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene
Toluene

Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Vinyl chloride
Naphthalene
Trichlorobenzene (1,2,4-)
Tetrachlorophenol (2,3,4,6-)
Hexachlorophene

Decane (n-)

Octadecane (n-)
Biphenylamine (4-)
Chloronaphthalene (1-)
Famphur
Hexachloropropene
Kepone

Napththylamine (1-)
Napththylamine (2-)
Pentachloroethane
Napthogquinone (1,4-)
Methylphenol (4-)
Acetophenone

Alpha - terpineol

Aniline

Dichloroaniline (2,3-)
Methylphenol (2-)
Hexachlorocyclopentadiene
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
Benzoic acid

Benzidine

Carbazole

Pyridine

Acenaphthene
Acenaphthylene
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Matrix Method

NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00
NPW SM 6410 B-00

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Parameter

Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(ghi)perylene

Butyl benzyl phthalate

Bis (2-chloroethyl) ether
Bis (2-chloroethoxy) methane
Bis (2-ethylhexyl) phthalate
Bis (2-chloroisopropyl) ether
Bromophenyl-phenyl ether (4-)
Chloronaphthalene (2-)
Chlorophenyl-phenyl ether (4-)
Chrysene
Dibenzo(a,h)anthracene
Di-n-butyl phthalate
Dichlorobenzidine (3,3'-)
Diethyl phthalate

Dimethyl phthalate
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene (1,3-)
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Naphthalene

Nitrobenzene
N-Nitroso-di-n-propylamine
Phenanthrene

Pyrene

Trichlorobenzene (1,2,4-)
Methyl phenol (4-chloro-3-)
Chlorophenol (2-)
Dichlorophenol (2,4-)
Dimethylphenol (2,4-)
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Matrix
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method

SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6410 B-00
SM 6440 B-00
SM 6440 B-00
SM 6440 B-00
SM 6440 B-00
SM 6440 B-00
SM 6440 B-00
SM 6440 B-00
SM 6440 B-00
SM 6440 B-00
SM 6440 B-00
SM 6440 B-00
SM 6440 B-00
SM 6440 B-00
SM 6440 B-00
SM 6440 B-00
SM 6440 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630 B-00
SM 6630C-00

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Parameter
Dinitrophenol (2,4-)

Dinitrophenol (2-methyl-4,6-)

Nitrophenol (2-)
Nitrophenol (4-)
Pentachlorophenol
Phenol
Trichlorophenol (2,4,6-)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Trifluralin

Aldrin

Alpha BHC

Lindane (gamma BHC)
Chlordane

DDD (4,4-)

DDE (4,4'-)

DDT (4,4-)

Dieldrin

Endosulfan 1
Endosulfan 11

Endrin

Heptachlor

Heptachlor epoxide
Methoxychlor
Toxaphene

Etridiazole
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Matrix Method Parameter

NPW SM 6630C-00 Aldrin

NPW SM 6630C-00 Alpha BHC

NPW SM 6630C-00 Beta BHC

NPW SM 6630C-00 Delta BHC

NPW SM 6630C-00 Lindane (gamma BHC)

NPW SM 6630C-00 Chlordane

NPW SM 6630C-00 DDD (4,4-)

NPW SM 6630C-00 DDE (4,4'-)

NPW SM 6630C-00 DDT (4,4-)

NPW SM 6630C-00 Dieldrin

NPW SM 6630C-00 Endosulfan 1

NPW SM 6630C-00 Endosulfan 11

NPW SM 6630C-00 Endosulfan sulfate

NPW SM 6630C-00 Endrin

NPW SM 6630C-00 Heptachlor

NPW SM 6630C-00 Heptachlor epoxide

NPW SM 6630C-00 Methoxychlor

NPW SM 6630C-00 Toxaphene

NPW SM 6640 B-01 D (2,4-)

NPW SM 6640 B-01 Dalapon

NPW SM 6640 B-01 T(2,4,5-)

NPW SM 6640 B-01 TP (2,4,5-) (Silvex)

NPW SM 9215 B-00 Heterotrophic plate count

NPW SM 9222 B-97 Total coliform

NPW SM 9222 D-97 Fecal coliform

SM 9222D-97 (Class B
NPW only) plus EPA 625/R-  Fecal coliform
92/013 App. F

NPW SW-846 1010 Ignitability

NPW SW-846 1010A Ignitability

NPW SW-846 1110 Corrosiviety toward steel

NPW SW-846 1110A Corrosivity toward steel

NPW SW-846 1310A Metals - organics

NPW SW-846 1310B Metals - organics

NPW SW-846 1311 Volatile organics

NPW SW-846 1311 Semivolatile organics

NPW SW-846 1311 Metals

NPW SW-846 1312 Metals - organics

NPW SW-846 1320 Metals - organics

NPW

SW-846 3005A

Metals, Total Rec and Dissolved
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Matrix Method Parameter

NPW SW-846 3010A Metals, Total
NPW SW-846 3015 Metals

NPW SW-846 3015A Metals

NPW SW-846 3020A Metals

NPW SW-846 3510C Semivolatile organics
NPW SW-846 3511 Semivolatile organics
NPW SW-846 3520C Semivolatile organics
NPW SW-846 5030B Volatile organics
NPW SW-846 6010B Aluminum

NPW SW-846 6010B Antimony

NPW SW-846 6010B Arsenic

NPW SW-846 6010B Barium

NPW SW-846 6010B Beryllium

NPW SW-846 6010B Boron

NPW SW-846 6010B Cadmium

NPW SW-846 6010B Calcium

NPW SW-846 6010B Calcium-hardness
NPW SW-846 60108 Total hardness
NPW SW-846 6010B Chromium

NPW SW-846 6010B Cobalt

NPW SW-846 6010B Copper

NPW SW-846 6010B Iron

NPW SW-846 6010B Lead

NPW SW-846 6010B Lithium

NPW SW-846 6010B Magnesium
NPW SW-846 6010B Manganese
NPW SW-846 6010B Molybdenum
NPW SW-846 6010B Nickel

NPW SW-846 6010B Potassium

NPW SW-846 6010B Selenium

NPW SW-846 6010B Silica

NPW SW-846 6010B Silver

NPW SW-846 6010B Sulfur

NPW SW-846 6010B Sodium

NPW SW-846 6010B Strontium

NPW SW-846 6010B Thallium

NPW SW-846 6010B Tin

NPW SW-846 6010B Titanium

NPW SW-846 6010B Vanadium

NPW SW-846 6010B Zinc
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Matrix
NPW

NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method
SW-846 6010C

SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6020

SW-846 6020

SW-846 6020

SW-846 6020

SW-846 6020

SW-846 6020

SW-846 6020

SW-846 6020

SW-846 6020

Parameter
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium

Calcium-hardness

Total hardness
Chromium
Cobalt
Copper
Iron

Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sulfur
Sodium
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Matrix
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method

SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020

SW-846 6020A
SW-846 6020A

SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A

Parameter
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Matrix Method

NPW SW-846 6020A
NPW SW-846 6020A
NPW SW-846 6020A
NPW SW-846 6020A
NPW SW-846 6020A
NPW SW-846 6020A
NPW SW-846 6020A
NPW SW-846 6020A
NPW SW-846 6020A
NPW SW-846 7196A
NPW SW-846 7199
NPW SW-846 7470A
NPW SW-846 8011
NPW SW-846 8011
NPW SW-846 8015B
NPW SW-846 8015B
NPW SW-846 8015B
NPW SW-846 8015B
NPW SW-846 8015C
NPW SW-846 8015C
NPW SW-846 8015D
NPW SW-846 8015D
NPW SW-846 8015D
NPW SW-846 8015D
NPW SW-846 8021B
NPW SW-846 8021B
NPW SW-846 8021B
NPW SW-846 8021B
NPW SW-846 8021B
NPW SW-846 8021B
NPW SW-846 8021B
NPW SW-846 8021B
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A

Section 3.0, Ver. 15.0
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Parameter

Sodium

Strontium

Thallium

Thorium

Tin

Titanium

Uranium

Vanadium

Zinc

Chromium (V1)
Chromium (V1)
Mercury - liquid waste
Dibromoethane (1,2-) (EDB)
Dibromo-3-chloropropane (1,2-)
Ethylene glycol
Propylene glycol
Gasoline range organic
Diesel range organic
Ethylene glycol
Propylene glycol
Ethylene glycol
Propylene glycol
Gasoline range organic
Diesel range organic
Xylenes (total)

Methy! tert-butyl ether
Benzene

Ethylbenzene

Toluene

Xylene (0-)

Xylene (m-)

Xylene (p-)

Alachlor

Chlordane (alpha)
Chlordane (gamma)
Chloroneb
Chlorothalonil
Etridiazole
Hexachlorobenzene
Hexachlorocyclopentadiene
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Matrix Method

NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081A
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
NPW SW-846 8081B
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Parameter
Permethrin
Propachlor
Trifluralin

Aldrin

Alpha BHC

Beta BHC

Delta BHC

Lindane (gamma BHC)
Chlordane (technical)
DDD (4,4'-)

DDE (4,4-)

DDT (4,4-)

Dieldrin

Endosulfan |
Endosulfan 11
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Alachlor

Chlordane (alpha)
Chlordane (gamma)
Chloroneb
Chlorothalonil
Etridiazole
Hexachlorobenzene
Hexachlorocyclopentadiene
Permethrin
Propachlor
Trifluralin

Aldrin

Alpha BHC

Beta BHC

Delta BHC

Lindane (gamma BHC)
Chlordane (technical)
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Matrix
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8081B
SW-846 8082
SW-846 8082
SW-846 8082
SW-846 8082
SW-846 8082
SW-846 8082
SW-846 8082
SW-846 8082A
SW-846 8082A
SW-846 8082A
SW-846 8082A
SW-846 8082A
SW-846 8082A
SW-846 8082A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A
SW-846 8141A

Parameter
DDD (4,4-)
DDE (4,4-)
DDT (4,4-)
Dieldrin
Endosulfan |
Endosulfan 11

Endosulfan sulfate

Endrin

Endrin aldehyde
Endrin ketone
Heptachlor

Section 3.0, Ver. 15.0
Date: August 1, 2016

Page: 48 of 97

Heptachlor epoxide

Methoxychlor
Toxaphene
PCB 1016
PCB 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260
PCB 1016
PCB 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260
Azinphos methyl
Chlorpyrifos
Demeton (0-)
Demeton (s-)
Disulfoton
Bolstar
Coumaphos
Dichlorvos
Dimethoate
EPN
Ethoprop
Fensulfothion
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Matrix Method

NPW SW-846 8141A
NPW SW-846 8141A
NPW SW-846 8141A
NPW SW-846 8141A
NPW SW-846 8141A
NPW SW-846 8141A
NPW SW-846 8141A
NPW SW-846 8141A
NPW SW-846 8141A
NPW SW-846 8141A
NPW SW-846 8141A
NPW SW-846 8141A
NPW SW-846 8141A
NPW SW-846 8141A
NPW SW-846 8141A
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8141B

NPW SW-846 8141B
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Parameter
Fenthion
Merphos
Mevinphos
Naled

Parathion
Parathion methyl
Phorate

Ronnel

Stirofos
Sulfotepp

TEPP

Tokuthion [Protothiofos]
Trichloronate
Diazinon
Malathion
Azinphos methyl
Chlorpyrifos
Demeton (0-)
Demeton (s-)
Disulfoton
Bolstar
Coumaphos
Dichlorvos
Dimethoate

EPN

Ethoprop
Fensulfothion
Fenthion
Merphos
Mevinphos
Naled

Parathion
Parathion methyl
Phorate

Ronnel

Stirofos
Sulfotepp

TEPP

Tokuthion [Protothiofos]
Trichloronate
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Matrix Method

NPW SW-846 8141B
NPW SW-846 8141B
NPW SW-846 8151A
NPW SW-846 8151A
NPW SW-846 8151A
NPW SW-846 8151A
NPW SW-846 8151A
NPW SW-846 8151A
NPW SW-846 8151A
NPW SW-846 8151A
NPW SW-846 8151A
NPW SW-846 8151A
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B
NPW SW-846 8260B

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 50 of 97

Parameter

Diazinon

Malathion

Dicamba

DB (2,4-)

Dinoseb

Dalapon

Dichlorprop

D (2,4-)

T (2,4,5-)

TP (2,4,5-) (Silvex)
MCPA

MCPP

Methyl alcohol (Methanol)
Ethyl alcohol

Hexane (n-)
Trimethylpentane (2,2,4-)
Methylnaphthalene (1-)
Methylnaphthalene (2-)
Butanol (3,3-Dimethyl-1-)
Trimethylpentane (2,2,4-)
Trimethylbenzene (1,2,3-)
Cyclohexane

Butanol (1-)
Nitropropane (2-)

Butyl formate (t-)

Methyl acetate

Pentanol (2-Methyl-2-)
Amyl alcohol (t-)
Methylcyclohexane
Octane (-n)
tert-Amylmethyl ether [TAME]
Bromoethane
Cyclohexanone
Diisopropyl Ether [DIPE]
Tetrahydrofuran
Ethyl-tert-butyl Ether [ETBE]
Safrole

Xylene (m-)

Xylene (0-)

Xylene (p-)



ESC Lab Sciences

Quality Assurance Manual

Scope and Definitions

Matrix
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method

SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
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Parameter
Dichloro-2-butene (cis-1,4-)
Diethyl ether (Ethyl ether)
Dichloro-2-butene (trans-1,4-)
Ethanol

Trichloro (1,1,2-) trifluoroethane (1,2,2-)
Vinyl acetate
Pentachloroethane
Tert-butyl alcohol

Dioxane (1,4-)
Bromobenzene

Butyl benzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Chlorotoluene (2-)
Chlorotoluene (4-)
Isopropylbenzene
Propylbenzene (n-)
Isopropyltoluene (4-)
Trichlorobenzene (1,2,3-)
Trimethylbenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Allyl chloride
Bromochloromethane
Butadiene (2-chloro-1,3-)
Dibromoethane (1,2-) (EDB)
Dibromomethane
Dibromo-3-chloropropane (1,2-)
Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
Trichloropropane (1,2,3-)
Ethyl acetate

Ethyl methacrylate
Methacrylonitrile

Methyl acrylate

Methyl methacrylate
Methyl iodide

Iso-butyl alcohol
Isopropanol
N-Nitroso-di-n-butylamine
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Matrix
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method

SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
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Parameter

Propionitrile

Acetonitrile

Benzene

Chlorobenzene
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Ethylbenzene

Toluene

Xylenes (total)
Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chloroethane

Chloroethyl vinyl ether (2-)
Chloroform
Chloromethane
Dichloropropene (trans-1,3-)
Dibromochloromethane
Dichlorodifluoromethane
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (1,1-)
Dichloroethene (trans-1,2-)
Dichloroethene (cis-1,2-)
Dichloropropane (1,2-)
Dichloropropene (cis-1,3-)
Methylene chloride (Dichloromethane)
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene
Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

Acetone

Carbon disulfide

Butanone (2-)

Hexanone (2-)
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Matrix
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method

SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
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Parameter

Pentanone (4-methyl-2-) (MIBK)
Methy! tert-butyl ether
Acrolein

Acrylonitrile
Hexachlorobutadiene (1,3-)
Hexachloroethane
Naphthalene

Styrene

Tetrachloroethane (1,1,1,2-)
Trichlorobenzene (1,2,4-)
Methyl alcohol (Methanol)
Ethyl alcohol
Trimethylpentane (2,2,4-)
Methylnaphthalene (1-)
Methylnaphthalene (2-)
Butanol (3,3-Dimethyl-1-)
Trimethylbenzene (1,2,3-)
Cyclohexane

Butanol (1-)

Nitropropane (2-)

Butyl formate (t-)

Methyl acetate

Pentanol (2-Methyl-2-)

Amyl alcohol (t-)
Methylcyclohexane

Octane (-n)

tert-Amylmethyl ether [TAME]
Bromoethane
Cyclohexanone

Diisopropyl Ether [DIPE]
Tetrahydrofuran
Ethyl-tert-butyl Ether [ETBE]
Xylene (m-)

Xylene (0-)

Xylene (p-)
Dichloro-2-butene (cis-1,4-)
Diethyl ether (Ethyl ether)
Dichloro-2-butene (trans-1,4-)
Ethanol

Trichloro (1,1,2-) trifluoroethane (1,2,2-)
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Matrix Method

NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
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Vinyl acetate
Pentachloroethane
Tert-butyl alcohol
Dioxane (1,4-)
Bromobenzene

Butyl benzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Chlorotoluene (2-)
Chlorotoluene (4-)
Isopropylbenzene
Propylbenzene (n-)
Isopropyltoluene (4-)
Trichlorobenzene (1,2,3-)
Trimethylbenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Allyl chloride
Bromochloromethane
Butadiene (2-chloro-1,3-)
Dibromoethane (1,2-) (EDB)
Dibromomethane
Dibromo-3-chloropropane (1,2-)
Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
Trichloropropane (1,2,3-)
Ethyl acetate

Ethyl methacrylate
Methacrylonitrile

Methyl acrylate

Methyl methacrylate
Methyl iodide

Iso-butyl alcohol
Isopropanol
N-Nitroso-di-n-butylamine
Propionitrile

Acetonitrile

Benzene

Chlorobenzene
Dichlorobenzene (1,2-)
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NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method

SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
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Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Ethylbenzene

Toluene

Xylenes (total)
Bromodichloromethane
Bromoform

Bromomethane

Carbon tetrachloride
Chloroethane

Chloroethyl vinyl ether (2-)
Chloroform

Chloromethane
Dichloropropene (trans-1,3-)
Dibromochloromethane
Dichlorodifluoromethane
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (1,1-)
Dichloroethene (trans-1,2-)
Dichloroethene (cis-1,2-)
Dichloropropane (1,2-)
Dichloropropene (cis-1,3-)
Methylene chloride (Dichloromethane)
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene
Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

Acetone

Carbon disulfide

Butanone (2-)

Hexanone (2-)

Pentanone (4-methyl-2-) (MIBK)
Methyl tert-butyl ether
Acrolein

Acrylonitrile
Hexachlorobutadiene (1,3-)
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NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8260C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
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Hexachloroethane
Naphthalene

Styrene
Tetrachloroethane (1,1,1,2-)
Trichlorobenzene (1,2,4-)
Biphenyl (1,1'-)
Benzaldehyde
Caprolactam

Atrazine

Phenanthrene

Pyrene

Acenaphthene
Acenaphthylene
Anthracene
Benzo(ghi)perylene
Chrysene
Methylnaphthalene (1-)
Methylnaphthalene (2-)
Naphthalene
Fluoranthene

Fluorene
Methylnaphthalene (1-)
Nitrodiphenylamine (2-)
Nitrodiphenylamine (2-)
Hexachlorophene
Diphenylhydrazine (1,2-)
Decane (n-)

Octadecane (n-)
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Benzal chloride
Benzo(j)fluoranthene
Benzotrichloride

Benzyl chloride
Chlorobenzilate
Dibenz(a,h)acridine
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NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method

SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
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Dibenzo(a,h)pyrene
Dibenzo(a,i)pyrene
Dibenzo(c,g)carbazole (7H-)
Pentachloroethane
Tetrachlorobenzene (1,2,3,4-)
Tetrachlorobenzene (1,2,3,5-)
Benzyl alcohol
Acetophenone
Acetylaminofluorene (2-)
Aminobiphenyl (4-)
Aramite

Chloronaphthalene (1-)
Diallate (cis)

Diallate (trans)
Dibenzo(a,e)pyrene
Dibenz(a,j)acridine
Dichlorophenol (2,6-)
Dimethoate
Dimethylaminoazobenzene
Dimethylbenz(a)anthracene (7,12-)
Dimethyl benzidine (3,3-)
Dinitrobenzene (1,3-)
Dinoseb

Disulfoton

Famphur
Hexachloropropene

Isodrin

Isosafrole (cis-)

Isosafrole (trans-)

Kepone

Methanesulfonate (Ethyl-)
Methanesulfonate (Methyl-)
Methapyrilene
Methylcholanthrene (3-)
Napthogquinone (1,4-)
Napththylamine (1-)
Napththylamine (2-)
N-Nitroso-di-n-butylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
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NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

NPW

NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method

SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C

SW-846 8270C

SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
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Parathion

Parathion methyl
Pentachlorobenzene
Pentachloronitrobenzene
Phenacetin
Phenylenediamine (1,4-)
Phenylethylamine (alpha, alpha-Dimethyl)
Phorate

Phosphorothioate (O,0,0-triethyl)
Phosphorothioate (O,0-diethyl-O-2-
pyrazinyl) [Thionazin]
Picoline (2-)

Pronamide

Quinoline -1-Oxide (4-Nitro)
Safrole

Sulfotepp
Tetrachlorobenzene (1,2,4,5-)
Tetrachlorophenol (2,3,4,6-)
Toluidine (2-) (2-Methylaniline)
Toluidine (5-nitro-2-)
Trinitrobenzene (1,3,5-)
N-Nitrosodiethylamine
N-Nitrosopyrrolidine
Diphenylamine

Carbazole

Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
N-Nitrosodimethylamine
N-Nitroso-di-n-propylamine
N-Nitrosomethylethylamine
Benzidine

Aniline

Hexachloropropene
Dibenzofuran

Benzoic acid
N-Nitrosodiphenylamine
Dichlorobenzidine (3,3'-)
Chloroaniline (4-)
Nitroaniline (2-)

Nitroaniline (3-)
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NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
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Nitroaniline (4-)
Chloronaphthalene (2-)
Hexachlorobenzene
Hexachlorobutadiene (1,3-)
Hexachlorocyclopentadiene
Hexachloroethane
Trichlorobenzene (1,2,4-)
Bis (2-chloroethoxy) methane
Bis (2-chloroethyl) ether
Bis (2-chloroisopropyl) ether
Chlorophenyl-phenyl ether (4-)
Bromophenyl-phenyl ether (4-)
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Isophorone

Nitrobenzene

Butyl benzyl phthalate

Bis (2-ethylhexyl) phthalate
Diethyl phthalate

Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Acenaphthene

Anthracene
Acenaphthylene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Methylnaphthalene (2-)
Naphthalene

Phenanthrene

Pyrene

Methyl phenol (4-chloro-3-)
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NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270C
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
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Chlorophenol (2-)
Dichlorophenol (2,4-)
Dimethylphenol (2,4-)
Dinitrophenol (2,4-)
Dinitrophenol (2-methyl-4,6-)
Methylphenol (2-)
Methylphenol (4-)
Nitrophenol (2-)
Nitrophenol (4-)
Pentachlorophenol
Phenol

Trichlorophenol (2,4,5-)
Trichlorophenol (2,4,6-)
Dichlorobenzene (1,4-)
Pyridine

Dioxane (1,4-)
Biphenyl (1,1'-)
Benzaldehyde
Caprolactam

Atrazine

Phenanthrene

Pyrene

Acenaphthene
Acenaphthylene
Anthracene
Benzo(ghi)perylene
Chrysene
Methylnaphthalene (1-)
Methylnaphthalene (2-)
Naphthalene
Fluoranthene

Fluorene
Methylnaphthalene (1-)
Nitrodiphenylamine (2-)
Hexachlorophene
Diphenylhydrazine (1,2-)
Decane (n-)
Octadecane (n-)
Benzo(a)anthracene
Benzo(a)pyrene
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NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
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SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 61 of 97

Parameter
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Benzal chloride
Benzo(j)fluoranthene
Benzotrichloride

Benzyl chloride
Chlorobenzilate
Dibenz(a,h)acridine
Dibenzo(a,h)pyrene
Dibenzo(a,i)pyrene
Dibenzo(c,g)carbazole (7H-)
Pentachloroethane
Tetrachlorobenzene (1,2,3,4-)
Tetrachlorobenzene (1,2,3,5-)
Benzyl alcohol
Acetophenone
Acetylaminofluorene (2-)
Aminobiphenyl (4-)
Aramite
Chloronaphthalene (1-)
Diallate (cis)

Diallate (trans)
Dibenzo(a,e)pyrene
Dibenz(a,j)acridine
Dichlorophenol (2,6-)
Dimethoate
Dimethylaminoazobenzene
Dimethylbenz(a)anthracene (7,12-)
Dimethyl benzidine (3,3-)
Dinitrobenzene (1,3-)
Dinoseb

Disulfoton

Famphur

Isodrin

Isosafrole (cis-)

Isosafrole (trans-)

Kepone

Methanesulfonate (Ethyl-)
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NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

NPW

NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method

SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D

SW-846 8270D

SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
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Methanesulfonate (Methyl-)
Methapyrilene
Methylcholanthrene (3-)
Napthoquinone (1,4-)
Napththylamine (1-)
Napththylamine (2-)
N-Nitroso-di-n-butylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
Parathion

Parathion methyl
Pentachlorobenzene
Pentachloronitrobenzene
Phenacetin
Phenylenediamine (1,4-)
Phenylethylamine (alpha, alpha-Dimethyl)
Phorate

Phosphorothioate (O,0,0-triethyl)
Phosphorothioate (O,0-diethyl-O-2-
pyrazinyl) [Thionazin]
Picoline (2-)

Pronamide

Quinoline -1-Oxide (4-Nitro)
Safrole

Sulfotepp
Tetrachlorobenzene (1,2,4,5-)
Tetrachlorophenol (2,3,4,6-)
Toluidine (2-) (2-Methylaniline)
Toluidine (5-nitro-2-)
Trinitrobenzene (1,3,5-)
N-Nitrosodiethylamine
N-Nitrosopyrrolidine
Diphenylamine

Carbazole

Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
N-Nitrosodimethylamine
N-Nitroso-di-n-propylamine
N-Nitrosomethylethylamine
Benzidine
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NPW SW-846 8270D Aniline

NPW SW-846 8270D Hexachloropropene

NPW SW-846 8270D Dibenzofuran

NPW SW-846 8270D Benzoic acid

NPW SW-846 8270D N-Nitrosodiphenylamine
NPW SW-846 8270D Dichlorobenzidine (3,3'-)
NPW SW-846 8270D Chloroaniline (4-)

NPW SW-846 8270D Nitroaniline (2-)

NPW SW-846 8270D Nitroaniline (3-)

NPW SW-846 8270D Nitroaniline (4-)

NPW SW-846 8270D Chloronaphthalene (2-)
NPW SW-846 8270D Hexachlorobenzene

NPW SW-846 8270D Hexachlorobutadiene (1,3-)
NPW SW-846 8270D Hexachlorocyclopentadiene
NPW SW-846 8270D Hexachloroethane

NPW SW-846 8270D Trichlorobenzene (1,2,4-)
NPW SW-846 8270D Bis (2-chloroethoxy) methane
NPW SW-846 8270D Bis (2-chloroethyl) ether
NPW SW-846 8270D Bis (2-chloroisopropyl) ether
NPW SW-846 8270D Chlorophenyl-phenyl ether (4-)
NPW SW-846 8270D Bromophenyl-phenyl ether (4-)
NPW SW-846 8270D Dinitrotoluene (2,4-)

NPW SW-846 8270D Dinitrotoluene (2,6-)

NPW SW-846 8270D Isophorone

NPW SW-846 8270D Nitrobenzene

NPW SW-846 8270D Butyl benzyl phthalate
NPW SW-846 8270D Bis (2-ethylhexyl) phthalate
NPW SW-846 8270D Diethyl phthalate

NPW SW-846 8270D Dimethyl phthalate

NPW SW-846 8270D Di-n-butyl phthalate

NPW SW-846 8270D Di-n-octyl phthalate

NPW SW-846 8270D Acenaphthene

NPW SW-846 8270D Anthracene

NPW SW-846 8270D Acenaphthylene

NPW SW-846 8270D Benzo(a)anthracene

NPW SW-846 8270D Benzo(a)pyrene

NPW SW-846 8270D Benzo(b)fluoranthene
NPW SW-846 8270D Benzo(ghi)perylene

NPW SW-846 8270D Benzo(k)fluoranthene
NPW SW-846 8270D Chrysene
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NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8270D
NPW SW-846 8310
NPW SW-846 8310
NPW SW-846 8310
NPW SW-846 8310
NPW SW-846 8310
NPW SW-846 8310
NPW SW-846 8310
NPW SW-846 8310
NPW SW-846 8310
NPW SW-846 8310
NPW SW-846 8310
NPW SW-846 8310
NPW SW-846 8310
NPW SW-846 8310

NPW SW-846 8310

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Parameter
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Methylnaphthalene (2-)
Naphthalene
Phenanthrene

Pyrene

Methyl phenol (4-chloro-3-)
Chlorophenol (2-)
Dichlorophenol (2,4-)
Dimethylphenol (2,4-)
Dinitrophenol (2,4-)
Dinitrophenol (2-methyl-4,6-)
Methylphenol (2-)
Methylphenol (4-)
Nitrophenol (2-)
Nitrophenol (4-)
Pentachlorophenol
Phenol

Trichlorophenol (2,4,5-)
Trichlorophenol (2,4,6-)
Dichlorobenzene (1,4-)
Pyridine

Dioxane (1,4-)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
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Matrix Method

NPW SW-846 8310
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 8330A
NPW SW-846 9010C
NPW SW-846 9010C
NPW SW-846 9012B
NPW SW-846 9020B
NPW SW-846 9030B

NPW SW-846 9034

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Parameter

Pyrene

Nitroglycerine

Guanidine nitrate

PETN

HMX

RDX

Trinitrobenzene (1,3,5-)
Dinitrobenzene (1,3-)

Tetryl

Nitrobenzene
Trinitrotoluene (2,4,6-)
Dinitrotoluene (4-amino-2,6-)
Dinitrotoluene (2-amino-4,6-)
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Nitrotoluene (2-)
Nitrotoluene (3-)
Nitrotoluene (4-)
Nitroglycerine

PETN

HMX

RDX

Trinitrobenzene (1,3,5-)
Dinitrobenzene (1,3-)

Tetryl

Nitrobenzene
Trinitrotoluene (2,4,6-)
Dinitrotoluene (4-amino-2,6-)
Dinitrotoluene (2-amino-4,6-)
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Nitrotoluene (2-)
Nitrotoluene (3-)
Nitrotoluene (4-)

Cyanide - amenable to CI2
Cyanide

Cyanide

Total organic halides (TOX)
Sulfides, acid sol. & insol.
Sulfides, acid sol. & insol.
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Matrix
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

NPW
NPW

NPW

NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

Method

SW-846 9040B
SW-846 9040B
SW-846 9040C
SW-846 9040C
SW-846 9040C
SW-846 9050A
SW-846 9056

SW-846 9056

SW-846 9056

SW-846 9056

SW-846 9056

SW-846 9056

SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9060

SW-846 9060A
SW-846 9066

User Defined 5030C
User Defined 8260C
User Defined 9010B
User Defined 9010B
User Defined 9012A
User Defined ASTM
D93

User Defined CA LUFT
- diesel

User Defined CA LUFT
- diesel

User Defined EPA 1657
User Defined EPA 1657
User Defined EPA 1657
User Defined EPA 1657
User Defined EPA 1657
User Defined EPA 1657
User Defined EPA 1657
User Defined EPA 1657
User Defined EPA

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Parameter

Corrosivity - pH waste, >20% water
pH

Corrosivity - pH waste, >20% water
pH

pH - waste, >20% water
Specific conductance
Bromide

Nitrite

Sulfate

Nitrate

Chloride

Fluoride

Bromide

Nitrite

Sulfate

Nitrate

Chloride

Fluoride

Total organic carbon (TOC)
Total organic carbon (TOC)
Phenols

Volatile organics

Hexane (n-)

Cyanide - amenable to Cl,
Cyanide

Cyanide

Ignitability
Petroleum Organics

Petroleum Organics

Parathion ethyl
Azinphos methyl
Demeton (0-)
Demeton (s-)
Diazinon
Disulfoton
Malathion
Parathion methyl
Nitrocellulose
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Scope and Definitions

Matrix

NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

NPW

NPW

NPW

NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

NPW

Method

353.2 Modified

User Defined EPA 624
User Defined LUFT
User Defined LUFT
User Defined LUFT
User Defined LUFT
User Defined LUFT
User Defined LUFT
User Defined LUFT
User Defined LUFT
User Defined MA-
DEP-EPH, TN-EPH,
WI DRO, NW TPH Dx
User Defined MA-
DEP-VPH, WI GRO,
NW TPH Gx

User Defined NWTPH-
Dx, NWTPH-Gx,
NWTPHID

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 67 of 97

Parameter

Dichlorodifluoromethane
Xylene (m-)

Xylene (0-)

Xylene (p-)

Benzene

Ethylbenzene

Toluene

Xylenes (total)

Methyl tert-butyl ether

Diesel range organic

Gasoline range organic

Petroleum Organics

Butanone (2-)

Carbon disulfide
Isopropanol

Trichloro (1,1,2-) trifluoroethane (1,2,2-)
Vinyl acetate

Acetonitrile

Hexanone (2-)

Methyl iodide
Dibromoethane (1,2-) (EDB)
Dichlorodifluoromethane
Dichloroethene (cis-1,2-)
Hexane (n-)

Methyl isobutyl ketone (MIBK)
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Matrix
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

NPW
NPW

Method

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Parameter
Tetrahydrofuran
Styrene

Xylene (0-)

Acetone

Ethyl acetate

Methy! tert-butyl ether
Tert-butyl alcohol
Xylenes (total)
Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroethyl vinyl ether (2-)
Chloroform
Chloromethane
Dibromochloromethane
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)

Dichloroethane (1,1-)
Dichloroethane (1,2-)
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Scope and Definitions

Matrix

NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW
NPW

NPW

Method

B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM 6200
B-97

User Defined SM
6200C-97

User Defined SM
6200C-97

User Defined SM
6200C-97

User Defined SM
6200C-97

User Defined SM
6200C-97

User Defined SM
6200C-97

User Defined SM
6630C-00

User Defined SM
6630C-00

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 69 of 97

Parameter

Dichloroethene (1,1-)

Dichloroethene (trans-1,2-)

Dichloropropane (1,2-)

Dichloropropene (cis-1,3-)

Dichloropropene (trans-1,3-)

Ethylbenzene

Methylene chloride (Dichloromethane)

Tetrachloroethane (1,1,2,2-)

Tetrachloroethene
Toluene
Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

Benzene

Ethylbenzene

Methyl tert-butyl ether
Tert-butyl alcohol
Toluene

Xylenes (total)
Chlordane (alpha)

Chlordane (gamma)
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Matrix
NPW

NPW
NPW
NPW
NPW
NPW

NPW

NPW

SCM
SCM

SCM

SCM
SCM
SCM
SCM
SCM

SCM
SCM

SCM
SCM
SCM

SCM

SCM
SCM
SCM
SCM
SCM
SCM
SCM

Method

User Defined SM
6630C-00

User Defined SM
6630C-00

User Defined SM
6630C-00

User Defined SM
6640B-01

User Defined SM
6640B-01

User Defined SW846
8260B & 8260C

User Defined SW-846
8330

User Defined TX 1005,
TX 1006, CT ETPH,
NW TPH ID

EPA 314.0-mod
ASTM D240

ASTM D5468 and
D482

ASTM F1647-02A
EPA 300.0

Other FL - PRO

Other IA - OA-1
Other IA - OA-2
Other NJ DEP EPH
10/08, Rev. 3

Other NJ-OQA-QAM-
025, Rev. 7

Other USDA-LOI (Loss
on ignition)

Other Walkley Black
SM 2540 G SM 18th
Ed.

SM 9222D-97 (Class B
only) plus EPA 625/R-
92/013 App. F
SW-846 1010
SW-846 1010A
SW-846 1030
SW-846 1110
SW-846 1110A
SW-846 1310A
SW-846 1310B

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Parameter

Hexachlorobenzene
Endrin aldehyde
Endrin ketone

Dinoseb

Dicamba

Gasoline range organic

Nitroguanidine

Petroleum Organics

Perchlorate
Heat of combustion (BTU)

% ash

Total organic carbon (TOC)
Guanidine nitrate
Petroleum Organics
Petroleum Organics
Petroleum Organics

Extractable Petroleum Hydrocarbons
Petroleum Organics

Total organic carbon (TOC)
Total organic carbon (TOC)
Total, fixed, and volatile solids (SQAR)

Fecal coliform

Ignitability

Ignitability

Ignitability of solids
Corrosivity toward steel
Corrosivity toward steel
Metals - organics
Metals - organics
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Section 3.0, Ver. 15.0
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Matrix Method Parameter

SCM SW-846 1311 Volatile organics

SCM SW-846 1311 Semivolatile organics

SCM SW-846 1311 Metals

SCM SW-846 1312 Metals - organics

SCM SW-846 1320 Metals - organics

SCM SW-846 3031 Metals

SCM SW-846 3040A Metals

SCM SW-846 3050B Metals

SCM SW-846 3051 Metals

SCM SW-846 3051A Metals

SCM SW-846 3052 Metals

SCM SW-846 3060A Metals

SCM SW-846 3540C Semivolatile organics

SCM SW-846 3546 Semivolatile organics

SCM SW-846 3550B Semivolatile organics

SCM SW-846 3550C Semivolatile organics

SCM SW-846 3580A Organics

SCM SW-846 3585 Organics

SCM SW-846 3610B Semivolatile organics

SCM SW-846 3611B Semivolatile organics

SCM SW-846 3620B Semivolatile organics

SCM SW-846 3620C Semivolatile organics

SCM SW-846 3630C Semivolatile organics

SCM SW-846 3660B Semivolatile organics

SCM SW-846 3665A Semivolatile organics

SCM SW-846 5035A-H Volatile organics - high conc.
SCM SW-846 5035A-L Volatile organics - low conc.
SCM SW-846 5035H Volatile organics - high conc.
SCM SW-846 5035L Volatile organics - low conc.
SCM SW-846 6010B Aluminum

SCM SW-846 6010B Antimony

SCM SW-846 6010B Arsenic

SCM SW-846 6010B Barium

SCM SW-846 6010B Beryllium

SCM SW-846 6010B Boron

SCM SW-846 6010B Cadmium

SCM SW-846 6010B Calcium

SCM SW-846 6010B Calcium-hardness

SCM SW-846 6010B Total hardness

SCM

SW-846 6010B

Chromium
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Scope and Definitions

Matrix
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

Method

SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010B
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C

Parameter
Cobalt
Copper
Iron

Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silica
Silver
Sulfur
Sodium
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium

Calcium-hardness

Total hardness
Chromium
Cobalt
Copper

Iron

Lead

Lithium
Magnesium
Manganese
Molybdenum

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Scope and Definitions

Matrix
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

Method
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6010C
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020
SW-846 6020

Parameter
Nickel
Potassium
Selenium
Silica
Silver
Sulfur
Sodium
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Thorium
Tin
Titanium
Uranium

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Matrix
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

Method
SW-846 6020
SW-846 6020
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 6020A
SW-846 7.3.3.2
SW-846 7.3.4.2
SW-846 7196A
SW-846 7199
SW-846 7471A
SW-846 7471B
SW-846 8011
SW-846 8011
SW-846 8015B

Parameter
Vanadium
Zinc
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Reactivity
Reactivity
Chromium (V1)
Chromium (V1)

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Mercury - solid waste

Mercury - solid waste
Dibromoethane (1,2-) (EDB)
Dibromo-3-chloropropane (1,2-)

Ethylene glycol
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Matrix Method

SCM SW-846 8015B
SCM SW-846 8015B
SCM SW-846 8015B
SCM SW-846 8015C
SCM SW-846 8015C
SCM SW-846 8015D
SCM SW-846 8015D
SCM SW-846 8015D
SCM SW-846 8015D
SCM SW-846 8021B
SCM SW-846 8021B
SCM SW-846 8021B
SCM SW-846 8021B
SCM SW-846 8021B
SCM SW-846 8021B
SCM SW-846 8021B
SCM SW-846 8021B
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A

SCM SW-846 8081A

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Parameter

Propylene glycol
Gasoline range organic
Diesel range organic
Ethylene glycol
Propylene glycol
Ethylene glycol
Propylene glycol
Gasoline range organic
Diesel range organic
Xylenes (total)

Methyl tert-butyl ether
Benzene

Ethylbenzene

Toluene

Xylene (0-)

Xylene (m-)

Xylene (p-)

Alachlor

Chlordane (alpha)
Chlordane (gamma)
Chloroneb
Chlorothalonil
Etridiazole
Hexachlorobenzene
Hexachlorocyclopentadiene
Permethrin

Propachlor

Trifluralin

Aldrin

Alpha BHC

Beta BHC

Delta BHC

Lindane (gamma BHC)
Chlordane (technical)
DDD (4,4-)

DDE (4,4'-)

DDT (4,4-)

Dieldrin

Endosulfan 1
Endosulfan Il
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Matrix Method

SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081A
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B
SCM SW-846 8081B

SCM SW-846 8082

Section 3.0, Ver. 15.0
Date: August 1, 2016
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Parameter
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Alachlor
Chlordane (alpha)
Chlordane (gamma)
Chloroneb
Chlorothalonil
Etridiazole
Hexachlorobenzene
Hexachlorocyclopentadiene
Permethrin
Propachlor
Trifluralin

Aldrin

Alpha BHC

Beta BHC

Delta BHC
Lindane (gamma BHC)
Chlordane (technical)
DDD (4,4'-)

DDE (4,4-)

DDT (4,4-)
Dieldrin
Endosulfan 1
Endosulfan 11
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

PCB 1016
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Scope and Definitions Page: 77 of 97
Matrix Method Parameter
SCM SW-846 8082 PCB 1221
SCM SW-846 8082 PCB 1232
SCM SW-846 8082 PCB 1242
SCM SW-846 8082 PCB 1248
SCM SW-846 8082 PCB 1254
SCM SW-846 8082 PCB 1260
SCM SW-846 8082A PCB 1016
SCM SW-846 8082A PCB 1221
SCM SW-846 8082A PCB 1232
SCM SW-846 8082A PCB 1242
SCM SW-846 8082A PCB 1248
SCM SW-846 8082A PCB 1254
SCM SW-846 8082A PCB 1260
SCM SW-846 8141A Azinphos methyl
SCM SW-846 8141A Chlorpyrifos
SCM SW-846 8141A Demeton (0-)
SCM SW-846 8141A Demeton (s-)
SCM SW-846 8141A Disulfoton
SCM SW-846 8141A Bolstar
SCM SW-846 8141A Coumaphos
SCM SW-846 8141A Dichlorvos
SCM SW-846 8141A Dimethoate
SCM SW-846 8141A EPN
SCM SW-846 8141A Ethoprop
SCM SW-846 8141A Fensulfothion
SCM SW-846 8141A Fenthion
SCM SW-846 8141A Merphos
SCM SW-846 8141A Mevinphos
SCM SW-846 8141A Naled
SCM SW-846 8141A Parathion
SCM SW-846 8141A Parathion methyl
SCM SW-846 8141A Phorate
SCM SW-846 8141A Ronnel
SCM SW-846 8141A Stirofos
SCM SW-846 8141A Sulfotepp
SCM SW-846 8141A TEPP
SCM SW-846 8141A Tokuthion [Protothiofos]
SCM SW-846 8141A Trichloronate
SCM SW-846 8141A Diazinon

SCM SW-846 8141A Malathion
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Quality Assurance Manual
Scope and Definitions

Matrix Method

SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8141B
SCM SW-846 8151A
SCM SW-846 8151A
SCM SW-846 8151A
SCM SW-846 8151A
SCM SW-846 8151A
SCM SW-846 8151A
SCM SW-846 8151A
SCM SW-846 8151A
SCM SW-846 8151A
SCM SW-846 8151A
SCM SW-846 8015M
SCM SW-846 8260B
SCM SW-846 8260B

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 78 of 97

Parameter
Azinphos methyl
Chlorpyrifos
Demeton (0-)
Demeton (s-)
Disulfoton
Bolstar
Coumaphos
Dichlorvos
Dimethoate

EPN

Ethoprop
Fensulfothion
Fenthion
Merphos
Mevinphos
Naled

Parathion
Parathion methyl
Phorate

Ronnel

Stirofos
Sulfotepp

TEPP

Tokuthion [Protothiofos]
Trichloronate
Diazinon
Malathion
Dicamba

DB (2,4-)
Dinoseb
Dalapon
Dichlorprop

D (2,4-)
T(2,4,5-)

TP (2,4,5-) (Silvex)
MCPA

MCPP

Methyl alcohol (Methanol)
Ethyl alcohol
Hexane (n-)
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Scope and Definitions

Matrix
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

Method

SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 79 of 97

Parameter
Methylnaphthalene (1-)
Methylnaphthalene (2-)
Butanol (3,3-Dimethyl-1-)
Trimethylpentane (2,2,4-)
Trimethylbenzene (1,2,3-)
Cyclohexane

Butanol (1-)

Nitropropane (2-)

Butyl formate (t-)

Methyl acetate

Amyl alcohol (t-)
Methylcyclohexane

Octane (-n)

tert-Amyl Methyl Ether [TAME]
Bromoethane
Cyclohexanone
Diisopropyl Ether [DIPE]
Tetrahydrofuran
Ethyl-tert-butyl Ether [ETBE]
Xylene (m-)

Xylene (0-)

Xylene (p-)
Dichloro-2-butene (cis-1,4-)
Diethyl ether (Ethyl ether)
Dichloro-2-butene (trans-1,4-)
Ethanol

Trichloro (1,1,2-) trifluoroethane (1,2,2-)
Vinyl acetate
Pentachloroethane
Tert-butyl alcohol

Dioxane (1,4-)
Bromobenzene

Butyl benzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Chlorotoluene (2-)
Chlorotoluene (4-)
Isopropylbenzene
Propylbenzene (n-)
Isopropyltoluene (4-)
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Scope and Definitions

Matrix Method

SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B
SCM SW-846 8260B

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 80 of 97

Parameter
Trichlorobenzene (1,2,3-)
Trimethylbenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Allyl chloride
Bromochloromethane
Butadiene (2-chloro-1,3-)
Dibromoethane (1,2-) (EDB)
Dibromomethane
Dibromo-3-chloropropane (1,2-)
Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
Trichloropropane (1,2,3-)
Ethyl acetate

Ethyl methacrylate
Methacrylonitrile

Methyl acrylate

Methyl methacrylate
Iso-butyl alcohol
Isopropanol
N-Nitroso-di-n-butylamine
Propionitrile

Acetonitrile

Benzene

Chlorobenzene
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Ethylbenzene

Toluene

Xylenes (total)
Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chloroethane

Chloroethyl vinyl ether (2-)
Chloroform
Chloromethane
Dichloropropene (trans-1,3-)
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Scope and Definitions

Matrix
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

Method

SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260B
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 81 of 97

Parameter
Dibromochloromethane
Dichlorodifluoromethane
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (1,1-)
Dichloroethene (trans-1,2-)
Dichloroethene (cis-1,2-)
Dichloropropane (1,2-)
Dichloropropene (cis-1,3-)
Methylene chloride (Dichloromethane)
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene
Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

Acetone

Carbon disulfide

Butanone (2-)

Hexanone (2-)

Pentanone (4-methyl-2-) (MIBK)
Methy!l tert-butyl ether
Acrolein

Acrylonitrile
Hexachlorobutadiene (1,3-)
Hexachloroethane
Naphthalene

Styrene

Tetrachloroethane (1,1,1,2-)
Trichlorobenzene (1,2,4-)
Ethyl alcohol
Methylnaphthalene (1-)
Methylnaphthalene (2-)
Butanol (3,3-Dimethyl-1-)
Trimethylbenzene (1,2,3-)
Cyclohexane

Butanol (1-)

Nitropropane (2-)

Butyl formate (t-)



ESC Lab Sciences

Quality Assurance Manual

Scope and Definitions

Matrix
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

Method

SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 82 of 97

Parameter

Methyl acetate

Pentanol (2-Methyl-2-)

Amyl alcohol (t-)
Methylcyclohexane

Octane (-n)

tert-Amylmethyl ether [TAME]
Bromoethane
Cyclohexanone

Diisopropyl Ether [DIPE]
Tetrahydrofuran
Ethyl-tert-butyl Ether [ETBE]
Xylene (m-)

Xylene (0-)

Xylene (p-)
Dichloro-2-butene (cis-1,4-)
Diethyl ether (Ethyl ether)
Dichloro-2-butene (trans-1,4-)
Trichloro (1,1,2-) trifluoroethane (1,2,2-)
Vinyl acetate
Pentachloroethane

Tert-butyl alcohol

Dioxane (1,4-)
Bromobenzene

Butyl benzene (n-)
Sec-butylbenzene
Tert-butylbenzene
Chlorotoluene (2-)
Chlorotoluene (4-)
Isopropylbenzene
Propylbenzene (n-)
Isopropyltoluene (4-)
Trichlorobenzene (1,2,3-)
Trimethylbenzene (1,2,4-)
Trimethylbenzene (1,3,5-)
Allyl chloride
Bromochloromethane
Butadiene (2-chloro-1,3-)
Dibromoethane (1,2-) (EDB)
Dibromomethane
Dibromo-3-chloropropane (1,2-)
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Matrix Method

SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C
SCM SW-846 8260C

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 83 of 97

Parameter
Dichloropropane (1,3-)
Dichloropropane (2,2-)
Dichloropropene (1,1-)
Trichloropropane (1,2,3-)
Ethyl acetate

Ethyl methacrylate
Methacrylonitrile

Methyl acrylate

Methyl methacrylate
Iso-butyl alcohol
Isopropanol
N-Nitroso-di-n-butylamine
Propionitrile

Acetonitrile

Benzene

Chlorobenzene
Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
Dichlorobenzene (1,4-)
Ethylbenzene

Toluene

Xylenes (total)
Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chloroethane

Chloroethyl vinyl ether (2-)
Chloroform
Chloromethane
Dichloropropene (trans-1,3-)
Dibromochloromethane
Dichlorodifluoromethane
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroethene (1,1-)
Dichloroethene (trans-1,2-)
Dichloroethene (cis-1,2-)
Dichloropropane (1,2-)
Dichloropropene (cis-1,3-)
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Scope and Definitions

Matrix
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

Method

SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8260C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 84 of 97

Parameter

Methylene chloride (Dichloromethane)
Tetrachloroethane (1,1,2,2-)
Tetrachloroethene
Trichloroethane (1,1,1-)
Trichloroethane (1,1,2-)
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

Acetone

Carbon disulfide

Butanone (2-)

Hexanone (2-)

Pentanone (4-methyl-2-) (MIBK)
Methyl tert-butyl ether
Acrolein

Acrylonitrile
Hexachlorobutadiene (1,3-)
Hexachloroethane
Naphthalene

Styrene

Tetrachloroethane (1,1,1,2-)
Trichlorobenzene (1,2,4-)
Biphenyl (1,1'-)
Caprolactam

Atrazine

Phenanthrene

Pyrene

Acenaphthene
Acenaphthylene
Anthracene
Benzo(g,h,i)perylene
Chrysene
Methylnaphthalene (1-)
Methylnaphthalene (2-)
Naphthalene

Fluoranthene

Fluorene
Methylnaphthalene (1-)
Nitrodiphenylamine (2-)
Nitrodiphenylamine (2-)
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Scope and Definitions

Matrix
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

Method

SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 85 of 97

Parameter
Hexachlorophene
Diphenylhydrazine (1,2-)
Decane (n-)

Octadecane (n-)
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-c,d)pyrene
Benzal chloride
Benzo(j)fluoranthene
Benzotrichloride

Benzyl chloride
Chlorobenzilate
Dibenz(a,h)acridine
Dibenzo(a,h)pyrene
Dibenzo(a,i)pyrene
Dibenzo(c,g)carbazole (7H-)
Pentachloroethane
Tetrachlorobenzene (1,2,3,4-)
Tetrachlorobenzene (1,2,3,5-)
Benzyl alcohol
Acetophenone
Acetylaminofluorene (2-)
Aminobiphenyl (4-)
Aramite
Chloronaphthalene (1-)
Diallate (cis)

Diallate (trans)
Dibenzo(a,e)pyrene
Dibenz(a,j)acridine
Dichlorophenol (2,6-)
Dimethoate
Dimethylaminoazobenzene
Dimethylbenz(a)anthracene (7,12-)
Dimethyl benzidine (3,3-)
Dinitrobenzene (1,3-)
Dinoseb

Disulfoton
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Scope and Definitions

Matrix
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

SCM

SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

Method

SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C

SW-846 8270C

SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C
SW-846 8270C

Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 86 of 97

Parameter

Famphur

Hexachloropropene

Isodrin

Isosafrole (cis-)

Isosafrole (trans-)

Kepone

Methanesulfonate (Ethyl-)
Methanesulfonate (Methyl-)
Methapyrilene
Methylcholanthrene (3-)
Napthogquinone (1,4-)
Napththylamine (1-)
Napththylamine (2-)
N-Nitroso-di-n-butylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
Parathion

Parathion methyl
Pentachlorobenzene
Pentachloronitrobenzene
Phenacetin
Phenylenediamine (1,4-)
Phenylethylamine (alpha, alpha-Dimethyl)
Phorate

Phosphorothioate (O,0,0-triethyl)
Phosphorothioate (O,0-diethyl-O-2-
pyrazinyl) [Thionazin]
Picoline (2-)

Pronamide

Quinoline -1-Oxide (4-Nitro)
Safrole

Sulfotepp
Tetrachlorobenzene (1,2,4,5-)
Tetrachlorophenol (2,3,4,6-)
Toluidine (2-) (2-Methylaniline)
Toluidine (5-nitro-2-)
Trinitrobenzene (1,3,5-)
N-Nitrosodiethylamine
N-Nitrosopyrrolidine
Diphenylamine
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Section 3.0, Ver. 15.0
Date: August 1, 2016
Page: 87 of 97

Matrix Method Parameter

SCM SW-846 8270C Carbazole

SCM SW-846 8270C Dichlorobenzene (1,2-)
SCM SW-846 8270C Dichlorobenzene (1,3-)
SCM SW-846 8270C N-Nitrosodimethylamine
SCM SW-846 8270C N-Nitroso-di-n-propylamine
SCM SW-846 8270C N-Nitrosomethylethylamine
SCM SW-846 8270C Benzidine

SCM SW-846 8270C Aniline

SCM SW-846 8270C Hexachloropropene

SCM SW-846 8270C Dibenzofuran

SCM SW-846 8270C Benzoic acid

SCM SW-846 8270C N-Nitrosodiphenylamine
SCM SW-846 8270C Dichlorobenzidine (3,3'-)
SCM SW-846 8270C Chloroaniline (4-)

SCM SW-846 8270C Nitroaniline (2-)

SCM SW-846 8270C Nitroaniline (3-)

SCM SW-846 8270C Nitroaniline (4-)

SCM SW-846 8270C Chloronaphthalene (2-)
SCM SW-846 8270C Hexachlorobenzene

SCM SW-846 8270C Hexachlorobutadiene (1,3-)
SCM SW-846 8270C Hexachlorocyclopentadiene
SCM SW-846 8270C Hexachloroethane

SCM SW-846 8270C Trichlorobenzene (1,2,4-)
SCM SW-846 8270C Bis (2-chloroethoxy) methane
SCM SW-846 8270C Bis (2-chloroethyl) ether
SCM SW-846 8270C Bis (2-chloroisopropyl) ether
SCM SW-846 8270C Chlorophenyl-phenyl ether (4-)
SCM SW-846 8270C Bromophenyl-phenyl ether (4-)
SCM SW-846 8270C Dinitrotoluene (2,4-)

SCM SW-846 8270C Dinitrotoluene (2,6-)

SCM SW-846 8270C Isophorone

SCM SW-846 8270C Nitrobenzene

SCM SW-846 8270C Butyl benzyl phthalate

SCM SW-846 8270C Bis (2-ethylhexyl) phthalate
SCM SW-846 8270C Diethyl phthalate

SCM SW-846 8270C Dimethyl phthalate

SCM SW-846 8270C Di-n-butyl phthalate

SCM SW-846 8270C Di-n-octyl phthalate

SCM SW-846 8270C Acenaphthene

SCM SW-846 8270C Anthracene
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Matrix Method Parameter

SCM SW-846 8270C Acenaphthylene

SCM SW-846 8270C Benzo(a)anthracene
SCM SW-846 8270C Benzo(a)pyrene

SCM SW-846 8270C Benzo(b)fluoranthene
SCM SW-846 8270C Benzo(g,h,i)perylene
SCM SW-846 8270C Benzo(k)fluoranthene
SCM SW-846 8270C Chrysene

SCM SW-846 8270C Dibenzo(a,h)anthracene
SCM SW-846 8270C Fluoranthene

SCM SW-846 8270C Fluorene

SCM SW-846 8270C Indeno(1,2,3-c,d)pyrene
SCM SW-846 8270C Methylnaphthalene (2-)
SCM SW-846 8270C Naphthalene

SCM SW-846 8270C Phenanthrene

SCM SW-846 8270C Pyrene

SCM SW-846 8270C Methyl phenol (4-chloro-3-)
SCM SW-846 8270C Chlorophenol (2-)

SCM SW-846 8270C Dichlorophenol (2,4-)
SCM SW-846 8270C Dimethylphenol (2,4-)
SCM SW-846 8270C Dinitrophenol (2,4-)
SCM SW-846 8270C Dinitrophenol (2-methyl-4,6-)
SCM SW-846 8270C Methylphenol (2-)

SCM SW-846 8270C Methylphenol (4-)

SCM SW-846 8270C Nitrophenol (2-)

SCM SW-846 8270C Nitrophenol (4-)

SCM SW-846 8270C Pentachlorophenol
SCM SW-846 8270C Phenol

SCM SW-846 8270C Trichlorophenol (2,4,5-)
SCM SW-846 8270C Trichlorophenol (2,4,6-)
SCM SW-846 8270C Dichlorobenzene (1,4-)
SCM SW-846 8270C Pyridine

SCM SW-846 8270D Biphenyl (1,1'-)

SCM SW-846 8270D Benzaldehyde

SCM SW-846 8270D Caprolactam

SCM SW-846 8270D Atrazine

SCM SW-846 8270D Phenanthrene

SCM SW-846 8270D Pyrene

SCM SW-846 8270D Acenaphthene

SCM SW-846 8270D Acenaphthylene

SCM SW-846 8270D Anthracene
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SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

Method

SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
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Parameter
Benzo(g,h,i)perylene
Chrysene
Methylnaphthalene (1-)
Methylnaphthalene (2-)
Naphthalene
Fluoranthene

Fluorene
Methylnaphthalene (1-)
Nitrodiphenylamine (2-)
Hexachlorophene
Diphenylhydrazine (1,2-)
Decane (n-)

Octadecane (n-)
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Indeno(1,2,3-c,d)pyrene
Benzal chloride
Benzo(j)fluoranthene
Benzotrichloride

Benzyl chloride
Chlorobenzilate
Dibenz(a,h)acridine
Dibenzo(a,h)pyrene
Dibenzo(a,i)pyrene

Dibenzo(c,g)carbazole (7H-)

Pentachloroethane

Tetrachlorobenzene (1,2,3,4-)
Tetrachlorobenzene (1,2,3,5-)

Benzyl alcohol
Acetophenone
Acetylaminofluorene (2-)
Aminobiphenyl (4-)
Aramite
Chloronaphthalene (1-)
Diallate (cis)

Diallate (trans)
Dibenzo(a,e)pyrene
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Matrix
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

SCM

SCM
SCM
SCM
SCM
SCM

Method

SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D

SW-846 8270D

SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
SW-846 8270D
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Parameter

Dibenz(a,j)acridine
Dichlorophenol (2,6-)

Dimethoate
Dimethylaminoazobenzene
Dimethylbenz(a)anthracene (7,12-)
Dimethyl benzidine (3,3-)
Dinitrobenzene (1,3-)

Dinoseb

Disulfoton

Famphur

Isodrin

Isosafrole (cis-)

Isosafrole (trans-)

Kepone

Methanesulfonate (Ethyl-)
Methanesulfonate (Methyl-)
Methapyrilene
Methylcholanthrene (3-)
Napthoquinone (1,4-)
Napththylamine (1-)
Napththylamine (2-)
N-Nitroso-di-n-butylamine
N-Nitrosomorpholine
N-Nitrosopiperidine

Parathion

Parathion methyl
Pentachlorobenzene
Pentachloronitrobenzene
Phenacetin

Phenylenediamine (1,4-)
Phenylethylamine (alpha, alpha-Dimethyl)
Phorate

Phosphorothioate (O,0,0-triethyl)
Phosphorothioate (O,0-diethyl-O-2-
pyrazinyl) [Thionazin]

Picoline (2-)

Pronamide

Quinoline -1-Oxide (4-Nitro)
Safrole

Sulfotepp
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SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D

SCM SW-846 8270D
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Parameter
Tetrachlorobenzene (1,2,4,5-)
Tetrachlorophenol (2,3,4,6-)
Toluidine (2-) (2-Methylaniline)
Toluidine (5-nitro-2-)
Trinitrobenzene (1,3,5-)
N-Nitrosodiethylamine
N-Nitrosopyrrolidine
Diphenylamine

Carbazole

Dichlorobenzene (1,2-)
Dichlorobenzene (1,3-)
N-Nitrosodimethylamine
N-Nitroso-di-n-propylamine
N-Nitrosomethylethylamine
Benzidine

Aniline

Hexachloropropene
Dibenzofuran

Benzoic acid
N-Nitrosodiphenylamine
Dichlorobenzidine (3,3'-)
Chloroaniline (4-)
Nitroaniline (2-)

Nitroaniline (3-)

Nitroaniline (4-)
Chloronaphthalene (2-)
Hexachlorobenzene
Hexachlorobutadiene (1,3-)
Hexachlorocyclopentadiene
Hexachloroethane
Trichlorobenzene (1,2,4-)

Bis (2-chloroethoxy) methane
Bis (2-chloroethyl) ether

Bis (2-chloroisopropyl) ether
Chlorophenyl-phenyl ether (4-)
Bromophenyl-phenyl ether (4-)
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Isophorone

Nitrobenzene
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SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8270D
SCM SW-846 8310
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Parameter

Butyl benzyl phthalate
Bis (2-ethylhexyl) phthalate
Diethyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Acenaphthene
Anthracene
Acenaphthylene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-c,d)pyrene
Methylnaphthalene (2-)
Naphthalene
Phenanthrene

Pyrene

Methyl phenol (4-chloro-3-)
Chlorophenol (2-)
Dichlorophenol (2,4-)
Dimethylphenol (2,4-)
Dinitrophenol (2,4-)
Dinitrophenol (2-methyl-4,6-)
Methylphenol (2-)
Methylphenol (4-)
Nitrophenol (2-)
Nitrophenol (4-)
Pentachlorophenol
Phenol

Trichlorophenol (2,4,5-)
Trichlorophenol (2,4,6-)
Dichlorobenzene (1,4-)
Pyridine

Acenaphthene
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SCM SW-846 8310
SCM SW-846 8310
SCM SW-846 8310
SCM SW-846 8310
SCM SW-846 8310
SCM SW-846 8310
SCM SW-846 8310
SCM SW-846 8310
SCM SW-846 8310
SCM SW-846 8310
SCM SW-846 8310
SCM SW-846 8310
SCM SW-846 8310
SCM SW-846 8310
SCM SW-846 8310
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330
SCM SW-846 8330A
SCM SW-846 8330A
SCM SW-846 8330A
SCM SW-846 8330A
SCM SW-846 8330A
SCM SW-846 8330A
SCM SW-846 8330A

SCM SW-846 8330A
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Parameter
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-c,d)pyrene
Naphthalene
Phenanthrene

Pyrene

Nitroglycerine
Guanidine nitrate
PETN

HMX

RDX

Trinitrobenzene (1,3,5-)
Dinitrobenzene (1,3-)
Tetryl

Nitrobenzene
Trinitrotoluene (2,4,6-)
Dinitrotoluene (4-amino-2,6-)
Dinitrotoluene (2-amino-4,6-)
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Nitrotoluene (2-)
Nitrotoluene (3-)
Nitrotoluene (4-)
Nitroglycerine

PETN

HMX

RDX

Trinitrobenzene (1,3,5-)
Dinitrobenzene (1,3-)
Tetryl

Nitrobenzene
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Matrix
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

Method
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8330A
SW-846 8440
SW-846 9010C
SW-846 9010C
SW-846 9012B
SW-846 9013
SW-846 9023
SW-846 9030B
SW-846 9034
SW-846 9040B
SW-846 9040C
SW-846 9045C
SW-846 9045D
SW-846 9056
SW-846 9056
SW-846 9056
SW-846 9056
SW-846 9056
SW-846 9056
SW-846 9056
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9056A
SW-846 9060
SW-846 9060A
SW-846 9071B
SW-846 9071B
SW-846 9095
SW-846 9095B
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Parameter

Trinitrotoluene (2,4,6-)
Dinitrotoluene (4-amino-2,6-)
Dinitrotoluene (2-amino-4,6-)
Dinitrotoluene (2,4-)
Dinitrotoluene (2,6-)
Nitrotoluene (2-)

Nitrotoluene (3-)

Nitrotoluene (4-)

Total rec. petroleum hydrocarbons
Cyanide - amenable to CI2
Cyanide

Cyanide

Cyanide

Extractable organic halides (EOX)
Sulfides, acid sol. & insol.
Sulfides, acid sol. & insol.
Corrosivity - pH waste, >20% water
Corrosivity - pH waste, >20% water
pH - soil and waste

pH - soil and waste

Bromide

Nitrite

Sulfate

Nitrate

Chloride

Fluoride

Orthophosphate

Bromide

Nitrite

Sulfate

Nitrate

Chloride

Fluoride

Orthophosphate

Total organic carbon (TOC)
Total organic carbon (TOC)
Oil & grease - sludge-hem-npm
Oil & grease - sludge-hem

Free liquid

Free liquid
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Matrix
SCM
SCM
SCM
SCM
SCM
SCM

SCM
SCM

SCM

SCM
SCM
SCM
SCM
SCM
SCM
SCM
SCM

SCM

SCM

SCM

SCM

SCM

SCM

Method

User Defined 8260C
User Defined 9010B
User Defined 9010B
User Defined 9012A
User Defined 9013A
User Defined 9095A
User Defined ASTM
D93

User Defined CA LUFT
- diesel

User Defined CA LUFT
- diesel

User Defined LUFT
User Defined LUFT
User Defined LUFT
User Defined LUFT
User Defined LUFT
User Defined LUFT
User Defined LUFT

User Defined LUFT
User Defined MA-
DEP-EPH, TN-EPH,
WI DRO, NW TPH Dx
User Defined MA-
DEP-VPH, WI GRO,
NW TPH Gx

User Defined NWTPH-
Dx, NWTPH-Gx,
NWTPHID

User Defined SW846
8260B & 8260C

User Defined SW-846
8330

User Defined TX 1005,
TX 1006, CT ETPH,
NW TPH ID
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Parameter

Hexane (n-)

Cyanide - amenable to CI2

Cyanide
Cyanide
Cyanide
Free liquid

Ignitability
Petroleum Organics

Petroleum Organics

Xylene (m-)

Xylene (0-)

Xylene (p-)

Benzene

Ethylbenzene

Toluene

Xylenes (total)

Methy! tert-butyl ether

Diesel range organic

Gasoline range organic

Petroleum Organics

Gasoline range organic

Nitroguanidine

Petroleum Organics
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3.4 ABBREVIATIONS/ACRONYMS

The quality department is responsible for setting up and maintaining a list of
abbreviations used in the quality manual.

ABBREVIATION | DESCRIPTION

A2LA AMERICAN ASSOCIATION FOR LABORATORY ACCREDITATION
AIHA AMERICAN INDUSTRIAL HYGIENE ASSOCIATION
AIHA-LAP AIHA’s LABORATORY ACCREDITATION PROGRAM
AIHA-PAT AIHA’s PROFICIENCY ANALYICAL TESTING PROGRAM
BLANK See FIELD, TRIP, METHOD, EQUIPMENT, INSTRUMENT, REAGENT
CAL CALIBRATION

CCB CONTINUING CALIBRATION BLANK

ccv CONTINUING CALIBRATION VERIFICATION

CDOC CONTINUING DEMONSTRATION OF CAPABILITY

coc CHAIN OF CUSTODY

CA CORRECTIVE ACTION

CRM CERTIFIED REFERENCE MATERIAL

DQO DATA QUALITY OBJECTIVES

DUP DUPLICATE

EB EQUIPMENT BLANK

FB FIELD BLANK

GC GAS CHROMATOGRAPHY

GCMS GAS CHROMATOGRAPHY MASS SPECTROMETRY

HPLC HIGH PRESSURE LIQUID CHROMATOGRAPHY

IB INSTRUMENT BLANK

IC ION CHROMATOGRAPHY

ICP INDUCTIVELY COUPLED PLASMA

ICPMS INDUCTIVELY COUPLED PLASMA MASS SPECTROMETRY
ICS INTERFERENCE CHECK SAMPLE

ICV —See SSCV | INITIAL CALIBRATION VERIFICATION

IDOC INITIAL DEMONSTRATION OF CAPABILITY (SEE ALSO CDOC)
IDL INSTRUMENT DETECTION LIMIT

ISTD INTERNAL STANDARD

LCS LABORATORY CONTROL SAMPLE (Typically 2"° Source)
LCSD LABORATORY CONTROL SAMPLE DUPLICATE

LOD LIMIT OF DETECTION

LOQ LIMIT OF QUANTITATION

LDR LINEAR DYNAMIC RANGE

MAT MATRIX

MS MATRIX SPIKE

MSD MATRIX SPIKE DUPLICATE
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ABBREVIATION DESCRIPTION

MDL METHOD DETECTION LIMIT

MB METHOD BLANK

NC NEGATIVE CONTROL

% Rec PERCENT RECOVERY

PC POSITIVE CONTROL

PDL PRACTICAL DETECTION LIMIT

PQL PRACTICAL QUANTITATION LIMIT also See Reporting Limit (RL)
PT PROFICIENCY TEST SAMPLE

QUAL QUALIFIER

QA QUALITY ASSURANCE

QAM QUALITY ASSURANCE MANUAL

QAO QUALITY ASSURANCE OFFICER

QC QUALITY CONTROL

RF RESPONSE FACTOR

RB REAGENT BLANK

RL REPORTING LIMIT

RLV REPORTING LIMIT VERIFICATION

RPD RELATIVE PERCENT DIFFERENCE

RSD RELATIVE STANDARD DEVIATION
SSCV SECONDARY SOURCE CALIBRATION VERIFICAION
SOP STANDARD OPERATING PROCEDURE
SRM STANDARD REFERENCE MATERIAL
SURR SURROGATE

SVOC SEMI-VOLATILE ORGANIC COMPOUND
TNI THE NELAC INSTITUTE

uv ULTRAVIOLET

VOC VOLATILE ORGANIC COMPOUND
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4.0 MANAGEMENT REQUIREMENTS

41 ORGANIZATION

411

41.2

4.1.3

414

415

Legal identity

The laboratory is authorized under Title 62 of the Tennessee Code Annotated and
is identified as Environmental Science Corporation (d.b.a. ESC Lab Sciences)
located at 12065 Lebanon Road, Mount Juliet, TN 37122

Organization

The laboratory is a public entity and is structured to provide environmental
support services in compliance with numerous federal, state, and local regulations
as well as to meet the analytical needs of the customer.

Facilities Under Management System

The scope of the ESC management system is comprehensive and covers all
technical and supporting work conducted at all facilities including the primary
Lebanon Road location as well as customer support and shipping operations
across the US.

Independence

ESC Lab Sciences is an independent analytical facility, and is not a part of
another organization.

Laboratory Managerial Polices

ESC Lab Sciences must have the following:

e Managerial and technical personnel have the authority and resources needed
to carry out their duties. Management bears the specific responsibility for the
implementation, maintenance, and improvement of the laboratory’s
management system. This includes the identification of any departures from
the management system or standard operating procedures, and to initiate
actions to prevent or minimize such departures.

e Management and personnel that are free from any undue pressures and
influences that may adversely affect the quality of their work. The
organizational structure indicated in this section is designed to minimize the
potential for conflicts or undue stresses that might influence the technical
judgment of analytical personnel. Analytical personnel are generally isolated
from customer contact as much as practical. In addition, the laboratory
workload is continually reviewed and managed in such a way as to reduce the
potential for undue production pressure on analytical personnel.
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Policies and procedures to ensure the protection of its customers'
confidentiality. The laboratory’s confidentiality policy is to not divulge or
release any information to a third party without proper written authorization.
All information pertaining to a particular customer will remain confidential.
Data will be released to outside agencies only with written authorization from
the customer or where federal or state law requires the laboratory to do so.
Samples are generally identified with laboratory identification numbers, and
access to electronic records and reports is password protected.
Confidentiality statements are applied to fax and e-mail communications. All
personnel, including contract and temporary, are required to sign an
“Attestation of Ethics and Confidentiality” at the time of employment and
during annual refresher training. Violations of this document result in serious
consequences, including prosecution and termination, if necessary. For more
information see the ESC Policy Manual and SOP #010102, Ethics, Data
Integrity, and Confidentiality.

Policies and procedures to avoid involvement in any activities that would
diminish confidence in its competence, impartiality, judgment or operational
integrity. For more information see the ESC Policy Manual and SOP
#010102, Ethics, Data Integrity, and Confidentiality. The laboratory’s data
integrity system is also discussed in Section 4.2.8 below.

A defined organization and management structure. The laboratory’s
organizational chart can be found at the end of this section.

Specifications of the responsibility, authority, and interrelationships of all
personnel who manage, perform, or verify work affecting the quality of the
analytical results. Job descriptions are documented and maintained by the
Human Resources department. It is the laboratory’s policy that each
individual understands his or her particular responsibilities and how to report
problems when they occur.

Adequate supervision provided to all analytical staff, including trainees, by
persons familiar with the analytical methods and procedures.

Technical management which has overall responsibility for the technical
operations. This includes providing the resources needed to ensure the
required quality of laboratory operations is met as per the policies and
procedures documented in this Quality Assurance Manual. This technical
management includes the Chief Executive Officer, the President, the Director
of Operations, the Organics Manager, the Inorganics Manager, and each
individual department supervisor.

Quality management which has the responsibility and authority for ensuring
that the management system related to quality is implemented and followed
at all times. Currently the Compliance Director and the Quality Assurance

Director have been appointed for this task. These staff members have direct
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access to the highest level of management at which decisions are made on
laboratory policy and resources.

e Appointed deputies for key managerial personnel. The following table
defines who assumes the responsibilities of key personnel in their absence:

PRIMARY DEPUTY
Chief Executive Officer President
President Chief Executive Officer
Director of Operations Technical Services Manager
Organics Manager President and Department Supervisors/Leads
Inorganics Manager President and Department Supervisors/Leads
Compliance Director Quality Assurance Director
Quality Assurance Director Compliance Director
Information Systems Director | Ad Hoc (Applicable IT personnel as needed)

e Personnel that are aware of the relevance and importance of their activities and
how they contribute to the achievement of the objectives of the management
system. Laboratory management ensures that all personnel are aware that their
job is needed, and how each role contributes to the laboratory’s business goals.
All personnel are required to familiarize themselves with the quality
documentation relevant to their position and implement these policies and
procedures in their work. All personnel must ensure that the generation and
reporting of quality analytical data is a fundamental priority.

4.1.6 Laboratory Communication

Laboratory management ensures that appropriate communication processes are
established within the laboratory and that communication takes place regarding
the effectiveness of the management system. Laboratory personnel (including
supervisors and managers) communicate as needed through meetings, memos,
and/or e-mails.
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Figure 4.1 Organizational Chart (Subject to change)
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4.2 Management System

421

422

4.2.3

4.2.4

General

ESC Lab Sciences has established, implemented, and maintains a management
system appropriate to the scope of its activities. ESC Lab Sciences has
documented its policies and procedures to the extent necessary to assure the
quality of the analytical test results. The ESC Lab Sciences management system's
documentation is communicated to, understood by, available to, and implemented
by the appropriate laboratory personnel.

Management’s Quality Policy Statement

ESC Lab Sciences has a diverse accreditation/certification program which represents
greater than 48 separate state and national accreditations. This requires commitment
to the laboratory’s quality system, and it also requires continuous improvement to
comply with all the applicable state, federal, and industry standards. 1SO 17025 is
maintained as the minimum foundation to meet each program requirement.

ESC Lab Sciences management is committed to providing our customers reliable
data of known quality that meets their requirements by following the quality system
that is documented in this Quality Assurance Manual. Management is committed to
using good professional practices and demonstrates its commitment to quality by
providing the personnel, equipment, and facilities necessary to ensure the laboratory
gives our customers the highest possible standard of service.

The primary responsibility for quality rests with each individual within ESC Lab
Sciences. All personnel are required to familiarize themselves with the quality
documentation relevant to their position and implement these policies and
procedures in their work. All personnel must ensure that the generation and
reporting of quality analytical data is a fundamental priority. This focus on quality is
applied to initial project planning, continued through all field and laboratory
activities, and is ultimately included in the final report generation.

Management’s Commitment to the Management System

ESC’s management is committed to the development, implementation, and
continual improvement of the laboratory’s management system. Evidence of this
commitment can be found in the policies and procedures that are included in this
Quality Assurance Manual which includes, but is not limited to, records of
management review meetings as per section 4.15 below.

Communication of Customer and Regulatory Requirements

ESC’s management communicates to the organization the importance of meeting
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4.2.5

4.2.6

customer and regulatory requirements. This is accomplished in writing through this
Quality Assurance Manual, ESC’s Policy Manual, and through ESC’s Standard
Operating Procedures. This is also accomplished verbally through staff meetings.

Supporting and Technical Procedures

The full list of supporting and technical procedures used by the laboratory is
maintained by the Quality Assurance Department. This list can be provided upon
request. This Quality Assurance Manual contains references to these procedures
where applicable, and outlines the structure of the documentation used in the
laboratory’s management system.

Management Roles and Responsibilities

The roles and responsibilities of some technical and quality management are
defined below. More information can be found in the job descriptions that are
maintained by the Human Resources department. All managers and supervisors
are responsible to ensure that their respective departments comply with all the
applicable state, federal, and industry standards.

Chief Executive Officer

Peter Schulert, Bachelor of Science in Chemistry, is the laboratory’s Chief Executive
Officer (CEQ). He joined ESC in 1987 after the completion of his service with the
United States Naval Submarine Service. In his five years of nuclear submarine
experience in the Navy, Mr. Schulert qualified as an Officer of the Deck. This
qualification included supervision of nuclear reactors and power plant operations.
His vision for automation and customer services has been a key component of ESC’s
rise to the top ranks of the industry. Under his leadership, ESC has become a large
single location laboratory, with a comprehensive national certification program and
industry leading data management tools. In his absence, all responsibilities are
delegated to the ESC President.

President

John Mitchell, Bachelor of Science in Chemistry, is the laboratory’s President.
He joined ESC in 2014 after gaining over 25 years of experience in commercial
laboratory operations and management. He has served as a National Program
Director for Oil and Gas Programs for several years, assisting exploration and
production industrial customers with the establishment and management of risk-
based analytical programs to ensure compliance with regulatory requirements and
to develop additional strategies to reduce long term environmental impact
liability. He directed emergency response actions, leading the laboratory response
for multiple large scale mobilizations across the country. Mr. Mitchell is
responsible for developing and executing ESC’s strategic plan. In his absence, all
operational responsibilities are delegated to the Chief Executive Officer.
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Director of Operations

Eric Johnson, B.S. in Chemistry, is the laboratory’s Director of Operations and is
primarily responsible for the Project Management, Branch Support, Shipping, and
Receiving departments. He has been involved in many aspects of environmental
analyses since 1991, and has vast experience in managing the daily laboratory and
customer service operations of ESC Lab Sciences. He focuses his background and
experience on the improvement of existing systems in order to improve quality and
maximize efficiency. He reports directly to the President. In his absence, his
responsibilities are delegated to the Technical Services Manager and then to
individual department managers.

Organics Manager

Chris Johnson, B.S. in Biology, is the Organics Manager. He has more than 15 years
of laboratory experience which includes supervising laboratory personnel and also
performing analyses for metals, volatile organic compounds, and semi-volatile
organic compounds in support of the Safe Drinking Water Act, Clean Water Act,
Resource Conservation and Recovery Act, and numerous other state and regulatory
programs. His responsibilities are to share the vision and direction of laboratory
management with the organic departments, effectively communicate with laboratory
management and to personnel within the organic departments, to develop goals within
the organic departments, to provide the information and resources necessary to reach
each goal, and for ensuring the organic departments are providing accurate analytical
data in the most efficient manner possible within regulatory guidelines. He is also
responsible for the research, evaluation, implementation, and validation of new
instrumentation and methodologies. In his absence, his responsibilities are delegated
to the President then to individual department supervisors and/or leads.

Inorganics Manager

Johnny Davis, B.S. in Biology, is the Inorganics Manager. He has 13 years of
laboratory experience which includes supervising laboratory personnel and also
performing analyses for metals and semi-volatile organic compounds in support of
the Safe Drinking Water Act, Clean Water Act, Resource Conservation and Recovery
Act, and numerous other state and regulatory programs. His responsibilities are to
share the vision and direction of laboratory management with the inorganic
departments, effectively communicate with laboratory management and to personnel
within the inorganic departments, to develop goals within the inorganic departments,
to provide the information and resources necessary to reach each goal, and for
ensuring the inorganic departments are providing accurate analytical data in the most
efficient manner possible within regulatory guidelines. He is also responsible for the
research, evaluation, implementation, and validation of new instrumentation and
methodologies. In his absence, his responsibilities are delegated to the President then
to individual department supervisors and/or leads.
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Compliance Director

Jim Brownfield, B.S. in Chemistry, is the Compliance Director. His primary
responsibility is to ensure regulatory compliance of the laboratory. He is also
responsible for managing the implementation, monitoring, and development of the
laboratory’s Quality Assurance Systems; maintaining the laboratory’s Quality
Assurance Manual; and ensuring all laboratory personnel are strictly adhering to the
laboratory’s ethics policy. He also performs other Quality Assurance activities
including method validation, technical writing, and participation in internal and
external assessments. In addition, he oversees the QA data review team. He has more
than 15 years of experience in various supervisory and managerial roles in the
environmental laboratory industry. Over the years he has gained an extensive and
detailed understanding of regulatory and accreditation requirements of federal and
various state accreditation agencies. He has successfully designed, developed,
implemented, and maintained Quality Assurance Systems in multiple laboratories. In
his absence, all responsibilities are delegated to the Quality Assurance Director.

Quality Assurance Director

Steve Miller, B.S. in Microbiology, is the laboratory Quality Assurance Director and
is responsible for managing the implementation, monitoring, and development of the
laboratory’s Quality Assurance Systems. In this role, he also oversees safety, waste
management, internal and external audits, and new method implementation. He has
been involved in many aspects of the environmental industry since 1990. He has an
in-depth knowledge of GC and GCMS methods and instrumentation having hands-
on experience with MS, PID/FID, FID, and ECD detectors. He has years of
experience validating all types of environmental data. He has served as technical
support for many environmental site investigation and/or remediation projects,
primary author of several project-specific Quality Assurance Project Plans, support
for RCRA-permitted activities at major oil refineries (including permit
modification), and primary author of the first hazardous waste delisting petition
approved by U.S. EPA Region 8. In his absence, all responsibilities are delegated to
the Compliance Director.

Information Systems Director

Nick Parker, B.S. in Plant and Soil Science, is the laboratory’s Information Systems
Director. He has more than 15 years of laboratory experience in Organic analytical
methods/instrumentation in the production laboratory environment and an expertise
within information technologies and process automation. Mr. Parker is responsible
for ESC's data management, information security, and software development while
leading a team of developers, specialists, and Database Administrators. His unique
understanding of laboratory operations and environmental methodology contributes
to ESC's well managed software development and deployment within all laboratory
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4.2.7

4.2.8

4.2.9

and quality departments. In his absence, all responsibilities are delegate to
applicable personnel in the IT department.

Management of System Changes

Top management ensures that the integrity of the management system is
maintained when changes to the management system are planned and
implemented. This includes ensuring that quality system documentation is
updated as needed.

Data Integrity System

ESC Lab Sciences is committed to ensuring the integrity of its data and providing
valid data of known and documented quality to its customers. ESC is also
committed to creating and maintaining a culture of quality throughout the
organization. The elements in ESC’s data integrity system include:

e A standardized data integrity training program that is given to all new
employees and a yearly refresher course is also presented to all employees.

e All ESC personnel, including contract and temporary, are required to sign
an “Attestation of Ethics and Confidentiality” at the time of employment
and during annual refresher training.

e An in-depth periodic monitoring of data integrity which includes, but is
not limited to, the following: peer data review, internal audits, QA data
review of raw data, and proficiency testing studies.

e A process that allows for confidential reporting of alleged data integrity
issues. Currently, an anonymous hotline is available to all employees that
IS managed by an outside vendor. Messages are collected, documented,
reviewed, and will be followed up on by senior management to resolve the
matter. Comments made on this hotline are confidential, and callers will
remain anonymous.

Anonymous Hotline Number: 1-800-398-1496

Additional information about the laboratory’s data integrity system can be found
in SOP# 010102 Ethics, Data Integrity, and Confidentiality. This SOP is signed
by top management and is reviewed at least annually.

Policy for Use and Control of Electronic Signatures

Electronic signatures must be controlled by the individual as electronic files.
Electronic signature files must be stored in a secure password protected
environment, and are not sent to or used by other individuals. Electronic signatures
carry the same weight as handwritten signatures with regards to document approval.
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4.3 DOCUMENT MANAGEMENT

This section describes procedures for document management, which includes controlling,
distributing, reviewing, and accepting modifications. The purpose of document
management is to ensure that adequate instruction is readily available for laboratory
employees and to preclude the use of invalid and/or obsolete documents.

4.3.1 Document Control Procedure

ESC has an established procedure for managing documents that are part of the
quality system. The list of managed documents includes, but is not limited to,
Standard Operating Procedures (both technical and non-technical), the Quality
Assurance Manual, policy statements, work-processing documents, charts, and
forms that have a direct bearing on the quality system.

Documents required by the management system are managed per the SOP
#010103, Document Control and Distribution.

4.3.2 Document Approval and Issue

Documents are reviewed and approved for use by authorized personnel prior to
issue. A master list of all managed documents is maintained identifying the
current revision status and distribution of the controlled documents. This
establishes that there are no invalid or obsolete documents in use.

The SOP #010103, Document Control and Distribution ensures:
e Only currently approved document versions are available at points of use
e Documents are reviewed periodically and revised if necessary
e Invalid or obsolete documents are promptly removed from general use
e Obsolete documents retained for audit or knowledge preservation purposes
are suitably marked and/or isolated to prevent accidental use

Documents that are generated internally by the laboratory are uniquely identified
with the following:

Date of issue and/or revision identification

Page numbering

Total number of pages or a mark to indicate the end of the document
The issuing authority(ies)
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4.3.3 Changes to Controlled Documents

Document changes are reviewed and approved by the original approving
authority(ies) unless specifically designated otherwise. Designated authorities are
required to have pertinent background information upon which to base their
review and approval.

Where practicable, the altered text or new text in the draft is identified during the
revision or review process to provide for easy identification of the modifications.
Minor SOP changes that occur in the interim of each major revision of the
procedure are indicated in the ESC SOP/Minor Revision Form that is attached to
the SOP. All SOPs contain a revision history that provides details of changes
during periodic reviews and/or major SOP revisions.

The document management process allows for “minor revisions” or amendments
to SOPs where changes are not sufficient to cause a full procedure change. Minor
revisions may take the form of handwritten or typed notes on an approved SOP
Minor Revision form. Approval of these minor revisions are indicated by the
initials of the approval authorities. The modified document is then distributed, and
obsolete documents are removed. Minor revisions to documents are incorporated
into the next full revision as soon as practical.

Electronic documents, such as the Quality Assurance Manual and SOPs, are
maintained electronically on protected directories. All laboratory personnel have
access to directories that contain the currently approved versions, but edit rights are
restricted to authorized personnel only. Obsolete versions of electronic documents
are maintained in directories that can only be accessed be authorized personnel.
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4.3.4 Quality Assurance Manual

The Compliance Director is responsible for maintaining the currency of the Quality
Assurance Manual.

The Quality Assurance Manual is reviewed/revised annually or whenever a change
is deemed necessary by laboratory management to ensure it still reflects current
practices and meets the requirements of any applicable regulations or customer
specifications.

The Quality Assurance Manual contains the following required items as defined by
the 2009 TNI Standard (V1:M2, Section 4.2.8.3):

A document title

The laboratory's full name and address

The name, address (if different from above), and telephone number of
individual(s) responsible for the laboratory;

The identification of all major organizational units which are to be covered
by this quality manual and the effective date of the version

Identification of the laboratory's approved signatories;

The signed and dated concurrence (with appropriate names and titles), of all
responsible parties including the quality manager, technical manager(s), and
the agent who is in charge of all laboratory activities, such as the laboratory
director or laboratory manager.

The objectives of the management system and contain or reference the
laboratory’s policies and procedures

The laboratory’s official quality policy statement, which shall include
management system objectives and management’s commitment to ethical
laboratory practices and to upholding the requirements of 1ISO 17025 and the
TNI Standard

Table of contents, and applicable lists of references, glossaries and
appendices.

This Quality Assurance Manual also contains or references the following required
items as defined by the 2009 TNI Standard (V1:M2, Section 4.2.8.4):

All maintenance, calibration and verification procedures used by the
laboratory in conducting tests

Major equipment and reference measurement standards used as well as the
facilities and services used by the laboratory in conducting tests
Verification practices, which may include inter-laboratory comparisons,
proficiency testing programs, use of reference materials and internal quality
control schemes

Procedures for reporting analytical results

The organization and management structure of the laboratory, its place in
any parent organization, and relevant organizational charts
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e Procedures to ensure that all records required under 1SO 17025:2005 and the
TNI Standard are retained, as well as procedures for control and
maintenance of documentation through a document control system that
ensures that all standard operating procedures (SOPs), manuals, or
documents clearly indicate the time period during which the procedure or
document was in force

e Job descriptions of key staff and reference to the job descriptions of other
laboratory staff

e Procedures for achieving traceability of measurements

e Alist of all methods under which the laboratory performs its accredited
testing

e Procedures for ensuring that the laboratory reviews all new work to ensure
that it has the appropriate facilities and resources before commencing such
work

e Procedures for handling samples

e Procedures to be followed for feedback and corrective action whenever
testing discrepancies are detected, or departures from documented policies
and procedures occur

e Policy for permitting departures from documented policies and procedures
or from standard specifications

e Procedures for dealing with complaints

e Procedures for protecting confidentiality and proprietary rights

e Procedures for audits and data review

e Procedures for establishing that personnel are adequately experienced in the
duties they are expected to carry out and are receiving any needed training;

e Policy addressing the use of unique electronic signatures

The Quality Assurance Manual may not be reproduced, in part or in full, without
written consent of ESC Lab Sciences. The Quality Assurance Manual may not be
altered in any way. Whether distributed internally or as a courtesy copy to
customers or regulatory agencies, this document is considered confidential and
proprietary information. The Quality Assurance Manual can only be deemed
official if proper signatures are present. All copies in use within ESC Lab Sciences
have been reviewed, approved, and are properly controlled. Any distributed copies
outside of ESC Lab Sciences are uncontrolled, unless a controlled copy is
specifically requested.
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4.3.5 Standard Operating Procedures

Standard Operating Procedures (SOPs) are written procedures that describe in
detail how to accurately and consistently reproduce laboratory processes or
provide additional direction for laboratory personnel. Copies of all SOPs are
accessible to all personnel. SOPs consist of three types:

e Technical SOPs, pertaining to a laboratory process which have specifically
required details

e Administrative SOPs which document the more general organizational
procedures.

e Quality SOPs that provide background and process for quality policy.

Each SOP indicates the effective date, the revision number, and the issuing
authority(ies). Department Supervisor approval is required on technical procedures.
Detailed information can be found in SOP# 010100, Writing, Revising, and
Maintaining Standard Operating Procedures

Deviations from SOPs and Quality documents are not allowed without the
permission of the Compliance Director, or designee. In the event that a deviation
is requested, the circumstance is considered and the procedure is evaluated for
necessary change and allowance.

The laboratory has SOPs for all analytical methods within its scope of accreditation.
Any deviation from a method is documented in the method modifications section

of the respective SOP, including both a description of the change made and a
technical justification.
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Each determinative method SOP includes or references (as applicable) the

following:

Scope and Application;

Method Summary and Definitions;

Health and Safety;

Sample Preservation, Containers, Handling and Storage;
Interferences;

Equipment and Supplies;

Reagents and Standards;

Procedure;

Data Analysis and Calculations;

Quality Control and Method Performance;
Data Validation and Corrective Action;
Pollution Prevention and Waste Management;
Method Modifications/Clarifications;
References;

Procedure Revision/Review History;

SOPs may not be reproduced, in part or in full, without written consent of ESC
Lab Sciences. SOPs may not be altered in any way. Whether distributed
internally or as a courtesy copy to customers or regulatory agencies, SOPs are
considered confidential and proprietary information. Any copies in use within
ESC Lab Sciences have been reviewed, approved, and properly controlled. Any
copies of SOPs distributed outside of ESC Lab Sciences are uncontrolled, unless a
customer or regulator specifically requests a controlled copy.
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44 REeVIEW OF REQUESTS, TENDERS, AND CONTRACTS
4.4.1 Procedure for Requests, Tenders, and Contracts Review

When ESC enters into a contract to provide laboratory services, it follows SOP#
020303, Contract Review. Upon receipt of a request or invitation to tender a
bid/proposal, the customers' requirements are examined by the contract review
personnel to establish that the necessary details are adequately outlined and that
the laboratory is able and willing to meet them.

For routine/non-complex projects, a review by appropriate customer service
personnel is considered adequate. Customer service confirms that the laboratory
can meet the customer’s data quality objectives, and the laboratory has any
required certifications. Customer service will also confirm that the laboratory has
the capacity to meet the customer’s turn-around time needs.

4.4.2 Records of Reviews
Records of reviews of requests, tenders and contracts (including significant
changes) are maintained. Records are also maintained of pertinent discussions
with the customer relating to the customer's requirements and the results of the
work during the period of execution of the contract.

4.4.3 Subcontracted Work
The review described above also encompasses any work that will need to be
subcontracted to another laboratory. See section 4.5 below for more information
about subcontracting work.

4.4.4 Deviations from the Contract
Applicable customers are informed of any deviation from any contract.

445 Contract Amendments
If a contract requires amendment after work has commenced, the same contract

review process is repeated and any amendments are communicated to all affected
parties.
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4.5 SUBCONTRACTING

451

45.2

453

454

45.5

Subcontractor Competence

ESC only performs analytical techniques that are within its documented
capability, when this is not possible, the laboratory follows SOP# 030209,
Subcontracting. Subcontracting also occurs in the special circumstances where
technical, safety, or efficiency issues dictate need. When subcontracting
analytical services, the laboratory assures work requiring specific accreditation is
placed with an accredited laboratory or one that meets applicable statutory and
regulatory requirements of the project/customer. As part of the subcontractor
approval process, a copy of the applicable certificates and scopes for
subcontractor’s accreditations is maintained as evidence of compliance.

Customer Notification

ESC notifies the customer of the intent to subcontract the work in writing. The
laboratory typically gains the approval of the customer to subcontract their work
prior to implementation, preferably in writing.

ESC Responsibility

ESC assumes responsibility for the qualifications of the subcontractor except
when the customer or an authority specifies the subcontractor.

Subcontractor List
ESC maintains a list of all approved subcontract laboratories.
Identification of Subcontracted Work

All analytical reports, which contain data from subcontracted laboratories, include
a statement which references the subcontractor laboratory/service.
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4.6 PURCHASING SERVICES AND SUPPLIES

46.1

4.6.2

4.6.3

4.6.4

Purchasing Policies and Procedures

ESC maintains SOP# 030210, Materials Procurement for Analytical Processes,
which describes the purchasing process, including vendor selection and
acceptance criteria, for the purchase, storage, and evaluation of supplies and
services. When relevant to the measurement integrity of analyses, ESC uses only
services and supplies of adequate quality.

Quality of Purchased Items

Department supervisors are responsible for ensuring only supplies/chemicals that
meet specified requirements are ordered. Where assurance of the quality of
services or supplies is unavailable, the laboratory uses these items only after they
have been inspected or otherwise verified for adequate quality. Records of
inspections and verifications are maintained in the laboratory.

Purchasing Documents

Purchasing documents are maintained and they contain information that describes
the services and supplies that were ordered. These purchasing documents are
reviewed and approved by applicable personnel prior to release.

Approved Supplier List

Suppliers of critical services and supplies are evaluated. An approved list of

material/service suppliers is maintained where products/services purchased affect
the quality of data generated by the laboratory.
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4.7 SERVICE TO THE CUSTOMER

ESC’s Customer Service Department provides specific project service through the use of
Technical Service Representatives (TSRs). The TSR is responsible for all contract
requirements and laboratory/customer communication, including information concerning
schedules, delays, and major deviations in the testing process.

4.7.1

4.7.2

4.7.3

4.7.4

Meeting Customer Expectations

ESC is willing to cooperate with its customers. The TSR works closely with the
customer to clarify the customer's requests and to monitor the laboratory’s
performance in relation to the work requested, while ensuring confidentiality to
other customers. The laboratory confidentiality policy prohibits divulging or
releasing any information to a third party without proper authorization. See SOP#
010102, Ethics, Data Integrity, and Confidentiality. All electronic data (storage or
transmissions) are kept confidential, based on technology and laboratory
limitations, as required by customer or regulation. All electronic transmissions
contain a confidentiality notice that represents the following:

Notice: This communication and any attached files may contain privileged or
other confidential information. If you have received this in error, please contact
the sender immediately via reply email and immediately delete the message and
any attachments without copying or disclosing the contents. Thank you.

For additional information see SOP# 020301, TSR (Project Management).
Customer Feedback

ESC seeks customer feedback (both positive and negative) through various means
including surveys and personal communication. This feedback is utilized to
improve the management system, quality system, testing and calibration activities
and customer services.

Customer Access to the Laboratory

Upon customer request, ESC provides reasonable access to relevant areas of the
laboratory for witnessing capability and analytical performance. Confidentiality
of all customers during this process is maintained.

Providing Supplemental Information

Upon request customers are provided supplementary information and records as
needed. This includes, but is not limited to, the following: sample preparation
records, packaging information, verification of calibrations, and analytical
reference material information.
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4.7.5 Communication with the Customer

ESC’s Technical Service Representatives are required to maintain good
communication with customers. Customers are informed of any delays or major
deviations in the analytical work of the laboratory.

4.8 COMPLAINTS

Complaints are taken very seriously, and are typically initially addressed by customer
service or sales. Other applicable laboratory personnel can be involved during the
corresponding investigations and any needed corrective actions to provide customer support.
Records of all complaints, investigations, and corrective actions are maintained. For more
information see section 4.11 below for corrective actions and SOP #020302, Client
Complaint Resolution.



ESC Lab Sciences Section 4.0, Ver. 15.0
Quality Assurance Manual Date: August 1, 2016
Management Requirements Page: 21 of 33

4.9 CONTROL OF NON-CONFORMING WORK

49.1

4.9.2

4.9.3

Identification of Non-Conforming Work

Non-conforming work is work that does not conform to customer requirements,
standard specifications, or documented laboratory policies/procedures. Some
examples of non-conformances are departures from SOPs/test methods or quality
control results that do not meet acceptance criteria. Identification of non-
conforming work can come through various sources which include, but is not
limited to; results of quality control samples and instrument calibrations,
observations of laboratory personnel, data review, and internal audits.

Policies and Procedures

Many types of non-conformances are listed in the applicable SOPs along with the
responsibilities and actions that are needed. Any needed corrections for these non-
conformance events are taken immediately together with any decision about the
acceptability of the nonconforming work.

In the event that a non-conformance is likely to reoccur or that there is doubt
about the compliance of the laboratory's operations with its own policies or
procedures; laboratory personnel will investigate the significance of the non-
conformance and document corrective actions if applicable. When quality of the
analytical data has been adversely affected, customers are notified and work is
recalled as necessary. For more information see section 4.11 below for corrective
actions and the SOP #030208, Corrective and Preventive Action.

Customer requests for departures must be pre-approved by appropriate laboratory
personnel. These planned and pre-approved departures/non-conformances do not
require reviews/investigations; however, they still must be documented. When
necessary, planned and pre-approved non-conformances are noted in the final
analytical report to advise the data user of any ramification to data quality.

Release of Nonconforming Work

The laboratory allows the release of nonconforming data only with approval on a
case-by-case basis by the department supervisor, or their designee. Permitted non-
conformances, such as QC failures, are fully documented and include the reason
for the deviation and the impact of the departure on the data. Where necessary,
customer service will notify the customer of the situation and will advise of any
ramifications to data quality. Also where necessary, non-conformances are noted
in the final analytical report to advise the data user of any ramification to data
quality.
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4.9.4 Stop Work Procedures

The Compliance Director and the Quality Assurance Director have the
responsibility and authority to ensure the Quality System is implemented and
followed at all times. In circumstances where a laboratory is not meeting the
established level of quality or not following the policies set forth in this Quality
Manual, the Compliance Director and the Quality Assurance Director have the
authority to halt laboratory operations should he or she deem such an action
necessary. The Compliance Director and/or the Quality Assurance Director will
immediately communicate the halting of operations to the laboratory senior
management and will keep them posted on the progress of corrective actions.

The department supervisors and members of senior management also have the
authority to halt laboratory operations should they deem this action necessary. If
this is done they will notify the Compliance Director and/or the Quality
Assurance Director, and they will keep them informed about the progress of
corrective actions.

All laboratory personnel have the authority to halt laboratory operations in the
event that a situation impacts data validity or safety. When this action is deemed
necessary, then the applicable supervisor must be notified of the situation as soon
as possible. The supervisor and/or members of senior management will evaluate
the severity of the situation for further decision making.

Once a stop work order has been approved and implemented, the Compliance
Director and/or the Quality Assurance Director have the responsibility of ensuring
the effectiveness of the corrective actions taken and authorizing the resumption of
work.
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4.10 IMPROVEMENT

Laboratory management demonstrates its commitment to quality by providing the
resources (including facilities, equipment, and personnel) to ensure the adherence to the
policies and procedures documented in this Quality Assurance Manual; and to promote
the continuous improvement of the quality system. Continuous improvement of the
quality system is also achieved by the implementation of the various aspects of this
Quality Assurance Manual which include the following:

The quality policy and objectives

The internal and external auditing practices

The review and analysis of data

The corrective action process

The preventive action process

The managerial review process where the various aspects of the
management/quality system are summarized, evaluated, and plans for
improvement are developed.
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4.11 CORRECTIVE ACTIONS

During the day-to-day laboratory operations, certain occurrences may warrant the necessity
of corrective actions. These occurrences may take the form of analyst errors, deficiencies in
quality control, method deviations, or other unusual circumstances. The laboratory’s quality
system provides systematic procedures for the documentation, monitoring, completion of
corrective actions, and follow-up verification of the effectiveness of these corrective actions.
This is done using the laboratory’s Corrective Action and Preventative Action (CAPA)
system that lists at a minimum; the deficiency by issue number, the deficiency source,
responsible party, root cause, resolution, due date, and date resolved.

4.11.1 General Corrective Action Procedure

The following items are examples of sources of laboratory deviations or non-
conformances that warrant some form of documented corrective action:
e Internal and External Audit Deficiencies
Unacceptable Proficiency Testing (PT) Results
Data or Records Review Deficiencies
Customer Complaints
Holding Time Violations

Documentation of corrective actions may be in the form of a qualifier or comment
in the analytical data and/or on the final report that explains the deficiency.
Corrective actions involving sample receiving are recorded on non-conformance
forms and are attached to the applicable chain of custody. Documentation of
corrective actions may also be a more formal corrective action report that is
entered into the laboratory’s Corrective Action and Preventative Action (CAPA)
system. This depends on the extent of the deficiency, method requirements, the
impact on the data, and any customer requirements for documentation.

The person who discovers the deficiency or non-conformance initiates the
corrective action process. If a formal corrective action report is warranted, then
the person initiating the corrective action must document the issue, the affected
projects/samples, any known causes of the issue, and the corrective actions that
they have taken. After this documentation is completed, the corrective action
report is routed to the supervisor and/or to applicable personnel for notification of
the issue and review. After the corrective action report is reviewed by the
supervisor and/or applicable personnel, then it is routed to the quality assurance
department for final review, verification, and signoff of the corrective action.

For more information see SOP #030208, Corrective and Preventive Action.
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4.11.2 Root Cause Analysis

411.3

4114

4115

It is necessary that corrective actions taken address the root cause of the issue in
order to prevent reoccurrences. In some cases, an identified cause equals to the
“root cause” of the issue. In other cases, an identified cause is actually the
outcome or symptoms of an underlying “root cause”. Root cause analysis is the
key and sometimes the most difficult part in the corrective action procedure.
Often the root cause is not obvious and thus a careful analysis of all potential
causes of the problem is required. Potential causes could include customer
requirements, the samples, sample specifications, methods and procedures, staff
skills and training, consumables, or equipment and its calibration.

In the event that the root cause is not obvious, laboratory personnel and
management staff will start a root cause analysis by going through an
investigative process. During this process, the following general steps must be
taken into account: defining the non-conformance, assigning responsibilities,
determining if the condition is significant, and investigating the root cause of the
nonconformance. General non-conformance investigative techniques follow the
path of the sample through the process looking at each individual step in detail.
The root cause must be documented within the laboratory’s Corrective Action and
Preventative Action (CAPA) system.

Selection and Implementation of Corrective Actions

Where uncertainty arises regarding the best corrective action approach for
addressing the root cause of an issue, appropriate laboratory personnel will
recommend corrective actions that are appropriate to the magnitude and risk of
the problem that will most likely eliminate the problem and prevent recurrence. If
needed, senior laboratory management will then decide the best course of action
needed. The corrective action that is chosen will then be implemented and
documented in the laboratory’s Corrective Action and Preventative Action
(CAPA) system.

Monitoring of Corrective Actions

Personnel in the quality assurance department are responsible for monitoring the
implementation and documentation of corrective actions to ensure that the
corrective actions taken are effective. This verification of the corrective actions
effectiveness is documented laboratory’s Corrective Action and Preventative
Action (CAPA) system.

Additional Audits

When the identification of non-conformances or departures casts doubt on
compliance with the laboratory’s policies, procedures, or regulatory requirements;
laboratory management ensures that appropriate areas of activity are audited in
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accordance with Section 4.14.1 as soon as possible. These additional audits can be
short and focused to follow-up with the implementation of the corrective actions
to confirm their effectiveness. Additional full-scale audits are only necessary
when a serious issue or risk to the laboratory’s business is identified.

4.12 PREVENTIVE ACTIONS

Preventive action is a pro-active process to identify opportunities for improvement rather
than a reaction to the identification of problems or complaints. ESC takes advantage of
several information sources to identify opportunities for improvement in all its systems
including technical, managerial, and quality systems. These sources include, but are not
limited to, the following:

Identification of trends during data review

Staff meetings

Customer feedback, including complaints

Managerial reviews

Some examples of preventative action include, but are not limited to, the following:
Scheduled instrument maintenance (Preventative maintenance)

Adding additional staff

Acquisition of new equipment

Training activities

All laboratory personnel have the authority to offer suggestions for improvements and to
recommend preventive actions. However, it is ultimately the responsibility of laboratory
management for implementing preventive action. When improvement opportunities are
identified or if preventative action is required; then action plans are developed,
implemented, and monitored to reduce the likelihood of the occurrence of non-
conformities and/or to take advantage of the opportunities for improvement.

For more information see SOP #030208, Corrective and Preventive Action.
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4.13 CONTROL OF RECORDS

Records are usually data recordings that include annotations, such as daily refrigerator
temperatures, posted to laboratory forms, lists, spreadsheets, or analyst notes on a
chromatogram. Records may be on any form of media, including electronic and hardcopy.
Records allow for the historical reconstruction of laboratory activities related to sample
handling and analysis.

4131

4.13.2

General

Technical and quality assurance records are established and maintained to provide
evidence of conformity to requirements and of the effective operation of the quality
system. Mechanisms are established for records to remain legible, readily
identifiable and retrievable. The laboratory maintains a record system appropriate to
its needs, records all laboratory activities, and complies with applicable standards or
regulations as required.

The laboratory has defined the length of time various records, pertaining to the
management system and examination results, are to be retained. Retention time is
defined by the nature of examination or specifically for each record. The laboratory
retains all original observations, calculations and derived data, calibration records,
chain of custody and a copy of the test report for a minimum of ten years, unless
otherwise required by regulatory authority.

Documented records procedures SOP# 010103, Document Control and
Distribution Procedure, and SOP# 020304, Protection and Transfer of Records,
are established to define the means needed for the identification, storage,
protection, retrieval, retention time, transfer, and/or disposition of records.

Technical and Quality Records

NOTE: ALL records/data are stored for a minimum of 10 years, unless
otherwise noted.

All hardcopy department logbooks, such as temperature, maintenance, and
preparation logs are placed into storage boxes and archived via a unique numbering
system, to the ESC storage facility. Additional information regarding
reagents/standards can be found in the Standards Logger (Tree) digital archive
system. This digital system is backed up according to the ESC IT backup procedure.

Archived information and access logs are protected against fire, theft, loss,
environmental deterioration, vermin, and in the case of electronic records, electronic
or magnetic sources.
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Data Storage Criteria

Data Type Storage Criteria
All manually generated data are stored in specific laboratory analysis workbooks. Each
individual analysis is located in a separate notebook which contains all data relating to the
Manual Data test including, calibration curves/data, QC charts/limits, SOP, and completed analysis sheets.

Wet Chemistry

These notebooks are centrally located and contain completed data that is filed by analysis
and date analyzed. Monthly — Data is removed from the notebook and placed in a dedicated
filing cabinet. Semi-annually — Data is removed from the filing cabinet, placed in storage
boxes and archived, via a unique numbering system, in the ESC storage facility

All logbooks utilized in manually recording sample preparation information are placed into

Manual Data storage boxes and archived, via a unique numbering system, in the ESC storage facility.
Prep Labs - .

This includes organic prep, metals prep, and TCLP.

All manually generated data is stored in specific laboratory files and notebooks. These files
Manual Data v | . I hat is fil Vs |
Env. Micro are centrally o_cated and contain completed data that is fi ed py analysis and dat_e analyzed.
Mold ' Data is placed into storage boxes and (when full) archived, via a unique numbering system,

in the ESC storage facility.

All manually generated data is stored in specific laboratory files and notebooks. These files

are centrally located and contain completed data that is filed by analysis and date analyzed.
All Data Data is placed into storage boxes and (when full) archived, via a unique numbering system,
Agquatic in the ESC storage facility. Final reports and Reference Toxicant results are also scanned
Toxicity into ESC's electronic document management system. The data storage device on which this

data resides is backed up daily. Data files are archived on to magnetic tape and retained per
laboratory policy.

Computerized
Data - Organic
Dept.

Injection logs are printed to PDF file and maintained with the data. The instrument data is
printed to a secure server and remains in a format that cannot be changed after printed.
Upon printing, the data in the original file is generated. This storage system is backed up
nightly utilizing a seven-day rotation cycle. The data is immediately available for up to two
years. After two years, raw instrument data files are archived onto a separate secure server
and kept a minimum of ten years. Original raw data files cannot be edited.

Computerized
Data -

All data produced by metals instrumentation is backed up to a secure drive, nightly, utilizing
a seven-day rotation cycle. All data is archived on a network attached storage device and is
immediately available for up to two years. After two years, raw instrument data files are

Il\zgtrslzntl)(;pt a_rchived on to a separate secure server and kept a minimum of ten years. Original raw data
' files cannot be edited.
The LIMS facilitates access to any finished data and sample information by customer code,
sample number, and parameter run number. Furthermore, any data pertaining to a sample or
customer can be obtained. The LIMS also contains the information from the COC such as
Final Report sample description, time and date collected, sampler ID, container type, preservative, sample

Storage - LIMS

receipt data, finished/approved analytical data, analyst, etc. The LIMS Oracle Database is
backed up daily on tape. The back up tape is kept in secure storage. While all LIMS data are
accessible, data older than six months is moved from the active production database and is
available in an archive database.

Final Report
Storage - PDF

Copies of all reports are stored according to customer code in PDF format on a network attached
storage device and are immediately available for up to ten years. After ten years data files are
archived onto magnetic tape and kept an additional ten years. These reports include chain of
custody forms, login confirmation reports, the final approved printed report, invoices and any
other associated documents. Samples that require subcontract work also have a copy of the final
report in the customer file.

Misc. Data
Storage

Company records that are not stored on a secure electronic device are placed in storage
boxes and archived, via a unique numbering system, in the ESC storage facility. This
includes quality records, such as audits, state certifications, PT results, internal audits,
corrective actions, training files, loghooks, etc.
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4.13.3 Records Disposal

4.13.4

Records that have exceeded the required storage requirement are disposed of
through the use of professional records destruction firm or as required by
regulatory or customer requirements. ESC retains the manifest of
documents destroyed and files the verification receipt that is generated at the
time of destruction. Additional guidance for records disposal is provided in
the ESC SOP#020304, Protection and Transfer of Laboratory Records.

Records Transfer

In the event that corporate ownership is transferred or that laboratory activities are
terminated for any reason, all records become property of the transferee in
accordance with ESC SOP# 020304, Protection and Transfer of Laboratory
Records.
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4.14 AUDITS

Audits measure laboratory performance and verify compliance with accreditation and
project requirements. Audits specifically provide management with an on-going
assessment of the management system. They are also instrumental in identifying areas
where improvement in the management/quality system will increase the reliability of
data. Laboratory management is promptly notified of any finding that is of ethical
concern.

4.14.1 Internal Audits

The quality assurance department is responsible for designing and/or conducting
internal audits in accordance with a predetermined schedule and procedure. The
purpose of these internal audits is to verify compliance with policies and
procedures, and also to verify the on-going effectiveness of the laboratory’s
management system. Since internal audits represent an independent assessment of
laboratory functions, the auditor must be functionally independent from
laboratory operations to ensure objectivity. The auditor must be trained,
qualified, and familiar enough with the objectives, principles, and procedures of
laboratory operations to be able to perform a thorough and effective evaluation.

The complete internal audit process consists of the following sections:

e System and Method Audits — These are the traditional internal audit
function and include analyst interviews to help determine whether
laboratory practice matches method requirements and SOP language.
Applicable raw analytical data and/or final report reviews are usually
conducted in conjunction with these traditional internal audits. These
audits are conducted according to a predetermined schedule.

e Compliance Data Reviews — These are thorough raw data and record
reviews conducted by the quality assurance department that include (but
are not limited to) sample receipt records, sample preparation records,
analytical records, and the final analytical reports. A portion of the
analytical data produced by the laboratory is randomly selected to undergo
a compliance data review. These reviews are outside of the laboratory
production environment which allows the data to be very closely
examined without the pressure of time constraints.

e Corrective action follow-up audits are conducted on an as needed basis to
ensure that documented corrective actions are implemented and to verify
their effectiveness.

Full descriptions of the system and method internal audits are composed to
include the following: identification of the section audited, the audit date, and the
observations/findings of the audit. Findings from all internal audit processes will
be routed to the applicable laboratory personnel for corrective action. The
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responsible party will propose a plan of correction in a timely manner to correct
all of the cited deficiencies. The proposed plan should include a time frame for
the competition of the corrective actions. This time frame should depend on the
complexity of the deficiencies and the amount of resources needed to properly
correct the deficiency. The quality department reviews the responses to the
internal audit findings. If the responses are determined to be adequate, then the
quality department will use the action plan with the given time frame for verifying
the completion of the corrective action(s). If the responses are determined to be
inadequate, then the response is returned to the responsible party for modification.
To complete the internal audit process, the quality department performs a re-
examination of the areas where deficiencies were found to verify that all proposed
corrective actions have been implemented. An audit deficiency is considered
closed once implementation of the necessary corrective action has been audited
and verified. If corrective action cannot be verified, the associated deficiency
remains open until that action is completed.

In addition to the scheduled internal audits, unscheduled internal audits are
conducted whenever doubts are cast on the laboratory's compliance with
regulatory requirements or its own policies and procedures. These unscheduled
internal audits may be conducted at any time and may be performed without an
announcement to laboratory personnel.

When internal audit findings cast doubt on the validity of the laboratory’s testing
results, the laboratory will take immediate corrective action and any affected
customers should be notified in writing within one week of the discovery of the
issue. If the issue is complex and the full scope of affected customers is not easily
determined, then additional time might be required. However, this additional
timeframe for customer notification of complex issues should not exceed one
month of discovery.

All investigations resulting from data integrity issues are conducted in a
confidential manner until they are completed. These investigations are
documented, as well as any notifications made to clients receiving any affected
data.

Additional information can be found in the SOP #010104, Internal Audits.
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4.14.2 External Audits

It is the laboratory’s policy to cooperate and assist with all external audits,
whether performed by customers or an accrediting body. Management ensures
that all areas of the laboratory are accessible to auditors as applicable and that
appropriate personnel are available to assist in conducting the audit.

Audit teams external to the laboratory’s organization will review the laboratory to
assess the effectiveness of systems and degree of technical expertise. The quality
department personnel will host the audit team and assist in facilitation of the audit
process. Audit teams will usually prepare a formalized audit report listing
deficiencies, recommendations, and/or observations. In some cases items of
concern are discussed during an audit debrief that is conducted at the end of the
external audit.

The laboratory personnel develop corrective action plans to address any external
audit deficiencies with the assistance/guidance of the quality department.
Laboratory management will ensure that the necessary resources are provided to
effectively develop and implement the corrective action plans. The quality
department collates this information and provides a written response to the audit
team. The response contains the corrective action plan and expected completion
dates for each element of the plan. The quality department is also responsible for
following-up with laboratory personnel to ensure corrective actions are
implemented and they are effective.

4.14.3 Performance Audits and Proficiency Testing

Performance audits are conducted periodically. Examples of performance audits
include Proficiency Test (PT) sample analysis, internal single-blind sample
analysis, and the analysis of double-blind samples that are submitted through a
provider or a customer. Anything that tests the performance of the analyst and/or
the method is considered to be a performance audit.

The laboratory participates in various proficiency testing samples (PT) as required by
each accreditation, and obtains test samples from approved providers. Some
exceptions are made for analytes where there is no PT available from an approved PT
provider.

PT samples are treated as typical customer samples, utilizing the same staff, methods,
equipment, facilities, and frequency of analysis. PT samples are included in the
laboratory’s normal analytical processes and do not receive extraordinary attention due
to their nature.

The laboratory does not share PT samples with other laboratories, does not
communicate with other laboratories regarding current PT sample results, and does not
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attempt to obtain the assigned value of any PT sample from the PT provider.

The laboratory initiates an investigation and corrective action plan whenever PT
results are deemed unacceptable by the PT provider. Additional PTs will be analyzed
and reported as needed for accreditation purposes.

Additional information can be found in the SOP #030212, Proficiency Testing
Program.

4,15 MANAGEMENT REVIEW

Laboratory management reviews the management system on an annual basis at a
minimum. This allows for assessing program effectiveness and introducing changes
and/or improvements.

At a minimum, following topics are reviewed and discussed:

The suitability of policies and procedures

Reports from managerial and supervisory personnel

The outcome of recent internal audits

Corrective and preventive actions

Assessments by external bodies

The results of interlaboratory comparisons or proficiency tests
Changes in the volume and type of the work

Customer feedback, including complaints

Recommendations for improvement

Other relevant factors, such as quality control activities, resources, and staff
training

This managerial review must be documented for future reference. The results of the
managerial review must feed into the laboratory planning system and must include goals,
objectives, and action plans. Laboratory management ensures that any actions identified
during the review are carried out within an appropriate and agreed upon timescale.

For more information see the SOP #010105, Management Review.
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5.0 TECHNICAL REQUIREMENTS

5.1

5.2

GENERAL

5.1.1

5.1.2

ESC Lab Sciences recognizes that many factors determine the correctness and
reliability of the analyses performed by a laboratory. These factors include
contributions from:

e Human factors (See Section 5.2)

e Accommodations and environmental conditions (See Section 5.3)
Test methods and method validation (See Section 5.4)
Equipment (See Section 5.5)
Measurement traceability (See Section 5.6)
Sampling (See Section 5.7)
Handling of samples (See Section 5.8).

The extent to which the factors contribute to the total uncertainty of measurement
differs considerably between types of analyses. ESC Lab Sciences takes into account
these factors in developing analytical procedures, in the training and qualifications of
personnel, and in the selection and calibration of the equipment utilized.

PERSONNEL

5.2.1

522

General Personnel Management

ESC management ensures the competency of all who operate specific equipment,
who perform analyses, and who evaluate results and approve data reports.
Personnel performing specific tasks are qualified on the basis of appropriate
education, training, experience, and/or demonstrated skills, as required.

Training

All personnel are trained and competent in their assigned tasks before they
contribute to functions that can affect data quality. It is management’s responsibility
to ensure personnel are appropriately trained. All training and education
requirements are outlined in SOP #030205, Technical Training and Personnel
Qualifications and in SOP #350355, Technical Training and Personnel
Qualifications for Biology. Training requirements for safety and health are listed in
the Chemical Hygiene Plan. These procedures are reviewed/updated periodically by
laboratory management. Training records are maintained by the laboratory for a
minimum of 10 years.
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5.2.2.1 Demonstration of Capability (DOC)

Analysts complete an initial demonstration of capability (IDOC) study prior to
performing a method or when there is a change in instrument type, personnel, or
test method. IDOC:s are also performed when a method has not been performed by
the laboratory or analyst in a 12-month period. The mean recovery and standard
deviation of each analyte, taken from 4 replicates of laboratory control samples, is
calculated and compared to method criteria or established laboratory criteria for
evaluation of acceptance. For methods or procedures that do not lend themselves to
the “4-replicate” approach, the demonstration of capability requirements will be
specified in the applicable SOP. Copies of all demonstrations of capability are
maintained for future reference.

Demonstrations of capability are verified on an annual basis. These are Continuing
Demonstrations of Capability (CDOC). For CDOCs Performance Testing (PT)
samples may be used in lieu of the 4-replicate approach listed above.

For more information see the SOP #030205, Technical Training and Personnel
Qualifications and SOP #350355, Technical Training and Personnel Qualifications
for Biology.

5.2.2.2 Training for New Staff

New staff members are given the following training, where appropriate:

Ethics and Data Integrity

ESC Policy Manual

ESC Quality Assurance Manual

Chemical Hygiene Plan (safety)

Applicable standard operating procedures

Basic laboratory tasks such as balance, thermometer, and pipette operations
Use of laboratory records

Any other specific training as appropriate to their function

Analysts must complete training satisfactory before they can work independently.
When staff members undergo training, adequate and appropriate supervision by
fully trained analysts is provided. Only when a new analyst has successfully passed
their Initial Demonstration of Capability (IDOC) described above, may he or she
conduct testing of customer samples.

For more information see the SOP #030205, Technical Training and Personnel
Qualifications and SOP #350355, Technical Training and Personnel Qualifications
for Biology.
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5.2.2.3 Ongoing Training

Staff members are given the following ongoing training:

e Ethics and Data Integrity Training

e Safety Training

e Routine Training — Routine training may become necessary for a person to
perform a particular job effectively. This includes any changes in policies
and procedures as appropriate.

e Special Training — Special training may become required as a result of new
technologies, contracts, expanding markets, company-wide improvement
programs, new method development, etc.

Analysts must satisfactorily perform Continuing Demonstrations of Capability
(CDOC) on an annual basis.

For more information see the SOP #030205, Technical Training and Personnel
Qualifications and SOP #350355, Technical Training and Personnel Qualifications
for Biology.

5.2.2.4 Ethics and Data Integrity Training

Data integrity training is provided to all new employees (including contract and
temporary), and a refresher is given at least annually for all employees. Employees
are required to understand that any infractions of the laboratory data integrity
procedures shall result in a detailed investigation that could lead to very serious
consequences including immediate termination, debarment, or civil/criminal
prosecution. The initial data integrity training and the annual refresher training
needs to have a signature attendance sheet or other form of documentation that
demonstrates all staff have participated and understand their obligations related to
data integrity.

All ESC personnel, including contract and temporary, are required to sign an
“Attestation of Ethics and Confidentiality” at the time of employment and during
annual refresher training. This document clearly identifies inappropriate and
questionable behavior. Violations of this document result in serious consequences,
including prosecution and termination, if necessary. The ESC Policy Manual
addresses this subject in detail. Also see SOP# 010102, Ethics, Data Integrity, and
Confidentiality for more information.

Data integrity training emphasizes the importance of proper written narration on the
part of the analyst with respect to those cases where analytical data may be useful,
but are in one sense or another partially deficient. The following topics and
activities are covered:
e ESC’s mission and its relationship to the critical need for honesty and full
disclosure in all analytical reporting
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How and when to report data integrity issues

Record keeping

Training, including discussion regarding all data integrity procedures
Data integrity training documentation

In-depth data monitoring and data integrity procedure documentation
Specific examples of breaches of ethical behavior such as improper data
manipulations, adjustments of instrument time clocks, and inappropriate
changes in concentrations of standards.

5.2.2.5 Identification of Training Needs

In order to ensure personnel are appropriately trained, laboratory management is
responsible for identifying training needs for both current and future anticipated
laboratory tasks. This includes (but is not limited to) the following:
¢ Evaluation of routine quality control data
Proficiency testing results
Findings of internal and external audits
Management reviews
Periodic performance reviews

5.2.2.6 Evaluation of the Effectiveness of Training

523

524

In order to ensure personnel are appropriately trained, laboratory management is
responsible for evaluating the effectiveness of the training program. This includes
(but is not limited to) the following:

¢ Evaluations of Demonstrations of Capability (DOCs)

¢ Monitoring ongoing quality control data

¢ Proficiency testing results

Competency and Supervision of Personnel

Laboratory management ensures all personnel (including part-time, temporary,
contracted, and administrative personnel) are competent, appropriately
supervised, and work in accordance to the established management system. This
includes training in policies, procedures, ethics, laboratory quality assurance, and
safety as applicable to their role in the laboratory.

Job Descriptions

Employee qualification requirements are maintained by the Human Resources
Department and are facilitated through the use of written job descriptions.
Educational requirements and experience are included in the job description.
Laboratory management determines the specific education and experience
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requirements for individual positions within the laboratory based on the specific
department needs.

Authorization of Technical Personnel

Laboratory management authorizes specific personnel to perform particular
technical duties. Records of the relevant authorization(s), education, and experience
of all technical personnel are maintained by the Human Resources Department.
Confirmation of competence of all technical personnel is required initially by
successfully performing a demonstration of capability. All technical personnel are
also required to continue to demonstrate their capability at least annually to produce
reliable results through accurate analysis of certified reference materials, proficiency
testing samples, and/or routine quality control samples to remain authorized to
perform particular technical duties.

5.3 ACCOMMODATION & FACILITY DESIGN

5.3.1

532

533

Laboratory Facilities

The design of the laboratory supports good laboratory practices and does not
adversely affect measurement integrity.

Environmental Conditions

All ESC laboratory facilities, analytical areas, energy sources, lighting, heating,
and ventilation facilitate proper performance of calibrations and tests. The
laboratory ensures that housekeeping, electromagnetic interference, humidity, line
voltage, temperature, sound and vibration levels are appropriately controlled to
ensure the integrity of specific measurement results and to prevent adverse effects
on accuracy or increases in the uncertainty of each measurement.

Environmental conditions are monitored, controlled, and recorded as required by
the relevant specifications, methods, and procedures. Laboratory operations are
stopped if it is discovered that the laboratory’s environmental conditions
jeopardize the analytical results.

Separation of Incompatible Activities

ESC Lab Sciences maintains multiple buildings on its campus. This allows for
physical separation of incompatible analytical activities. For example, the analysis
for volatile organic compounds is in a separate building from where samples are
extracted for semi-volatile organic compounds.
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Each laboratory structure is specifically designed for the type of analytical
activity that it contains. The air handling systems, power supplies, and gas
supplies are specific for each laboratory department.

Laboratory Security

Laboratory security is maintained by controlled access and through video
surveillance. Entrance into any ESC building requires an electronic ID badge with
appropriate assigned access. Access is controlled to each area depending on the
required personnel, the sensitivity of the operations performed, and possible safety
concerns. The main entrance is kept unlocked during normal business hours for
visitors, and is continuously monitored by laboratory staff. All visitors must sign a
visitor’s log, and a staff member must accompany them during the duration of their
stay.

Good Housekeeping

ESC ensures good housekeeping practices in all facilities to maintain a standard of
cleanliness necessary for analytical integrity and personnel health and safety. Where
necessary, areas are periodically monitored to detect and resolve specific

contamination and/or possible safety issues.

54 TEST METHODS AND VALIDATION

54.1

54.2

General

ESC Lab Sciences uses appropriate methods and procedures for all analyses
within its scope. These include sampling, handling, transport, storage, and
preparation of samples to be analyzed, and, where appropriate, an estimation of
the associated measurement uncertainty as well as statistical techniques for
analysis of data.

ESC Lab Sciences has instructions (SOPs) on the use and operation of all relevant
equipment and on the handling and preparation of samples for analysis, where the
absence of such instructions could jeopardize the results. All instructions,
standards, manuals and reference data relevant to the work of the laboratory are
maintained current and are readily available to personnel (see section 4.3).
Deviations from methods occur only if the deviation has been documented,
technically justified, authorized, and accepted by the customer.

Selection of Methods

ESC Lab Sciences uses analytical methods, including methods for sampling,
which meet the needs of the customer and are appropriate for the analyses
performed. Methods utilized are preferably those published as international,
regional, or national standards. The laboratory ensures that it uses the latest valid



ESC Lab Sciences Section 5.0, Ver. 15.0
Quality Assurance Manual Date: August 1, 2016
Technical Requirements Page: 7 of 37

543

544

edition of a method unless it is not appropriate or possible to do so or unless
regulatory requirements dictate specific revision use. Methods are supplemented
with Standard Operating Procedures that list additional details to ensure consistent
application.

When a customer does not specify the method to be used, the laboratory selects
appropriate and approved methods that have been designated by the project’s
regulatory program. The customer is informed as to the method chosen.

The laboratory confirms that it can properly operate published analytical methods
before analyzing samples (see section 5.4.5). If there is a change in the published
analytical method, then the confirmation is repeated.

ESC Lab Sciences will inform customers when methods they choose are
considered inappropriate and/or out of date.

Laboratory Developed Methods

Introduction of analytical methods developed by the laboratory for its own use is
a planned activity and is assigned to qualified personnel equipped with adequate
resources.

Plans are updated as development proceeds and effective communication is
maintained with all personnel involved in the development process.

Non-Standard Methods

When it is necessary to employ methods not published and/or approved by
industry standards, these are subject to agreement with the customer and must
include a clear specification of the customer's requirements and the purpose of the
analysis. The method developed must be validated appropriately before use.

For new non-standard analytical methods, procedures are developed prior to the
analysis of samples and contain at least the following information:
e Appropriate identification
Scope
Description of the type of item to be analyzed
Parameters or quantities and ranges to be determined
Apparatus and equipment, including technical performance requirements
Reference standards and reference materials required
Environmental conditions required and any stabilization period needed
Description of the procedure, including:
0 Affixing identification marks, handling, transporting, storing and
preparing of items
0 Checks to be made before the work is started



ESC Lab Sciences Section 5.0, Ver. 15.0
Quality Assurance Manual Date: August 1, 2016
Technical Requirements Page: 8 of 37

0 Verifying equipment function and, where required, calibrating and/or
adjusting the equipment before each use
0 Method of recording the observations and results
O Any safety measures to be observed
e Criteria and/or requirements for approval/rejection
e Data to be recorded and method of analysis and presentation
e Uncertainty or procedure for estimating uncertainty

5.4.5 Validation of Methods (Also see SOP #030211, Method Validation)

5.4.5.1 Validation Description

Validation is a process of confirmation by examination and the provision of
objective evidence that the stated requirements for a specific method/procedure
are fulfilled.

5.4.5.2 Validation Summary

The laboratory validates all analytical methods used to some degree. The
validation is as extensive as is necessary to meet the needs in the given
application or field of application. The laboratory records the results obtained, the
procedure used for the validation, and a statement as to whether the method is fit
for the intended use.

5.4.5.3 Validation for Customer Need

The range and accuracy of the values obtainable from validated methods are
assessed for the intended use as relevant to the customers' needs. Examples of this
assessment include examining the uncertainty of the results, detection limit,
selectivity of the method, linearity, limit of repeatability and/or reproducibility,
robustness against external influences, and/or cross sensitivity against interference
from the matrix of the sample.

5.4.5.4 Method Detection Limits and Reporting Limits

Descriptions of analytes, preparative and analytical methods, matrices, accuracy and
precision targets, and MDLs and RLs are presented in the QA Manual Appendices.
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Limits of Detection (LODs)/Method Detection Limits (MDLSs)

Detection limits are determined annually (or after any major changes to the
analytical system and/or procedures) and are comparable to those established by the
EPA and are not typically lower than recommended detection limits. To determine
whether the EPA detection limit is being achieved, an MDL study is performed
according to 40 CFR Part 136, Appendix B or the currently accepted and approved
guidance. When using the Appendix B guidance, the standard deviation of, at least,
seven replicate standards at or near the expected detection limit is calculated.
MDLs are determined such that the risk of reporting a false positive is less than 1%.
The method detection limit (MDL) is calculated as follows:

MDL=T xS

where: S = Standard Deviation of replicate measurements
T = Student’s t value appropriate for a 99% confidence
level and a standard deviation estimate with n-1 degrees of
freedom.

If the MDL is higher than the EPA-method-suggested MDL, the calculated value is
used as a basis for establishing the reporting limit (RL) for reporting. MDLs are re-
calculated on an annual basis or sooner if a material change in the instrumentation or
method is enacted, or a change in the calibration response factor is noted.

Additional studies may also be conducted to enhance the program.

Published MDLs may be set higher than experimentally determined MDLs to: 1)
avoid observed positive interferences from matrix effects or common reagent
contaminants or 2) for reporting convenience (i.e., to group common compounds
with similar but slightly different experimentally determined MDLs).

Method detection limit studies may also utilize additional study components to
better reflect practices to produce a more realistic detection limit as approved by
regulatory guidance/requirements. Blank background studies yielding a value for
the blank contributions at low level quantitations during routine analysis may be
utilized to calculate detection limits that further ensure that the incidence of
reporting false positives and false negatives is greatly reduced in some applications.

Any alternate or modified method for the determination of MDL studies utilized at
ESC must be approved for the application for which it is used and be technically
justified in its use to provide an improvement in the data being generated within the
study.

For more information see SOP# 030206, Method Detection Limits
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Limits of Quantitation (LOQs)/Reporting Limits (RLS)

A limit of quantitation (LOQ) for every analyte of concern must be determined.
The LOQ must be higher than the MDL/LOD and are typically set 3 -10 times the
calculated MDL determined above. The LOQ is often referred to as the Reporting
Limit (RL). This RL is based on the lowest calibration standard concentration that
is used in each initial calibration. Results below this level are not allowed to be
reported without qualification since the results would not be substantiated by a
calibration standard. For methods with a determined LOD, results can be reported
out below the LOQ but above the LOD if they are properly qualified (e.g. J flag).

5.4.5.5 Demonstration of Capability

Analysts complete an initial demonstration of capability (IDOC) study prior to
performing a method or when there is a change in instrument type, personnel, or
test method. IDOC:s are also performed when a method has not been performed by
the laboratory or analyst in a 12-month period. The mean recovery and standard
deviation of each analyte, taken from 4 replicates of laboratory control samples, is
calculated and compared to method criteria or established laboratory criteria for
evaluation of acceptance. For methods or procedures that do not lend themselves
to the “4-replicate” approach, the demonstration of capability requirements will
be specified in the applicable SOP. Copies of all demonstrations of capability are
maintained for future reference.

Demonstrations of capability are verified on an annual basis. These are
Continuing Demonstrations of Capability (CDOC). For CDOCs Performance
Testing (PT) samples may be used in lieu of the 4-replicate approach listed above.

For more information see the SOP #030205, Technical Training and Personnel
Qualifications and SOP #350355, Technical Training and Personnel
Qualifications for Biology.
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5.4.6 Measurement Uncertainty

When required, or upon customer request, ESC Lab Sciences can provide an
estimate of the analytical uncertainty of test results.

The exact nature of some test methods may preclude rigorous, statistically valid
estimation of analytical uncertainty. In these cases the laboratory attempts to
identify all components of analytical uncertainty and make a reasonable
estimation, and ensures that the form of data reporting does not give a wrong
impression of the uncertainty. A reasonable estimation shall be based on
knowledge of method performance and previous experience. When estimating the
analytical uncertainty, all uncertainty components which are of importance in the
given situation shall be taken into account.

In those cases where a well-recognized test method specifies limits to the values
of the major source of uncertainty of measurement and specifies the form of
presentation of calculated results, the laboratory is considered to have satisfied the
requirements on analytical uncertainty by following the test method and reporting
instructions.

For more information about the estimation of analytical measurement uncertainty
see SOP #030221, Measurement of Uncertainty

5.4.7 Control of Data
5.4.7.1 Calculations and Data Transfer Checks

To ensure that data is protected from inadvertent changes or unintentional
destruction, the laboratory uses procedures to check calculations and data
transfers. This includes (but is not limited to) the following:

e Peer data review and internal audits of raw data

e Calculations on electronic benchsheets/spreadsheets are password

protected

e Where possible, audit trail software features are utilized

e Where possible, data is uploaded directly from the instrument

¢ Electronic data files are backed-up routinely
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5.4.7.2 Automated Acquisition

When computers or automated equipment are used for the acquisition, processing,
recording, reporting, storage or retrieval of data, the laboratory ensures that:

e Computer software developed by the laboratory is documented in
sufficient detail and suitably validated as being adequate for use

e Procedures are established and implemented for protecting the data. Such
procedures include (but are not be limited to) integrity and confidentiality
of data entry or collection, data storage, data transmission, and data
processing

e Computers and automated equipment are maintained to ensure proper
function and are provided with the environmental and operating conditions
necessary to maintain the integrity of data

e Individual user names and passwords are required for all Laboratory
Information Management Systems (LIMS)

e Upon employment, laboratory employees are provided initial training in
computer security awareness and ongoing refresher training is conducted
an annual basis

e Periodic inspections of LIMS are performed to ensure the integrity of
electronic data

e Customers are notified prior to changes in LIMS software or hardware
configurations that will adversely affect the customer’s electronic data

e Spreadsheets used for calculations are verified before initial use and after
any changes to equations or formulas, including software revision
upgrades. Formula cells are write-protected to minimize inadvertent
changes to the formulas.

e Procedures have been established for:

0 Methods of software development that are based on the size and nature
of the software being developed

0 Testing and QC methods to ensure that all software accurately
performs its intended functions, including:
= Acceptance criteria
= Tests to be used
= Personnel responsible for conducting the tests
= Records of test results
= Frequency of continuing verification of the software
= Test review and approvals

0 Software change control methods that include instructions for
requesting, authorizing, requirements to be met by the software
change, testing, QC, approving, implementing changes, and
establishing priority of change requests
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Software version control methods that record the software version
currently used. Data sets are recorded with the date and time of
generation and/or the software version used to generate the data set;
Maintaining a historical file of software, software operating
procedures, software changes, and software version numbers
Defining the acceptance criteria, testing, records, and approval
required for changes to LIMS hardware and communication
equipment.

Records maintained in the laboratory to demonstrate the validity of
laboratory generated software include:

o
(0}
(0]
o

Software description and functional requirements
Listing of algorithms and formulas

Testing and QA records

Installation, operation and maintenance records

Electronic data security measures ensure the following:

(0]
o

(0]

(0]

Individual user names and passwords have been implemented
Operating system privileges and file access safeguards are
implemented to restrict the user of the LIMS data to users with
authorized access

All LIMS users are trained in computer awareness security on an
annual basis

System events, such as log-on failures or break-in attempts are
monitored

The electronic data management system is protected from the
introduction of computer viruses

System backups occur on a regular and published schedule and can be
performed by more than just one person

Testing of the system backups must be performed and recorded to
demonstrate that the backup systems contain all required data
Physical access to the servers is limited by security measures

Commercial “off the shelf” software, e.g., word processing, database and
statistical programs in general use within its designed application range
may be considered sufficiently validated. However, laboratory software
configuration/modifications are validated as above.



ESC Lab Sciences Section 5.0, Ver. 15.0
Quality Assurance Manual Date: August 1, 2016
Technical Requirements Page: 14 of 37

ESC Software Systems

Table 5.4.7a LIMS

System Description

LIMS The LIMS is a computerized database for data management. Access to the system is protected
by coded password and access is granted based on user need.

Security Level 1. Login, sample status, shipping/sample kits. General access, every station has access.
Level 2. Data Review, data approval, edit data. The secondary review team, lab supervisors,

and QA have access to this level.

Hardcopy All paper records are retained by ESC and/or are stored within ESC’s Document Management

Records System (Cyberlab/Openlab) in pdf and/or excel format. As the pages become historical (prior
to the current working range of log numbers), they are removed from the logbook, prep book,
or workbook in sequential order and permanently bound for storage in banker's boxes and/or
are stored within ESC’s Document Management System (Cyberlab/Openlab) in pdf and/or
excel format. They are cross-referenced by sample log number, date and storage number.

Data Data is available on electronic media. Revisions to the LIMS software are documented within

Records the code. Each revision indicates the change in function, programmer’s initials, and date of
change. Programming has limited access and is accessible only by approved individuals
through the use of passwords.

Calculations | All calculations performed by the LIMS are approved and submitted by the Laboratory
Supervisors. Each calculation is tested parallel to manual calculations to ensure proper
function.

Automatic Data is transferred electronically from instrumentation by way of ESC customized software

Data (Tree) directly to the LIMS. Data is also transferred electronically by way of ESC customized

Transfer software (Prep Data) that transfers/saves Prep Data directly into the LIMS Database. Once the
data has been transferred, it undergoes a screen review to ensure it has been transferred
properly.

Table 5.4.7b AUXILIARY SOFTWARE

System Description

Auxiliary Auxiliary Computer and Software Used to Generate and Validate Data
Several instruments have their own dedicated single computer and manufacturer-designed
software to run them. Instruction manuals and other documentation provided by each

General manufacturer are maintained. ESC receives updates as they become available from the
manufacturer. All raw and filtered data is stored on media (with uniquely titled data files on
floppy discs) and all associated printouts and paperwork is filed. The original raw data is not
accessed again unless it is subjected to uncertainty.

Creation of any method or analyte files, necessary to run the appropriate analyses is the

Method responsibility of thq Departme.nt Supervisor. The Sgpewisor verifies that the compounds,

Files wavelengths, retention time windows, calculation criteria, and other relevant parameters are
correctly input into the specific method file. Analysts may only use the method files that have
been specifically generated by the Supervisor.

Supplier All purchased software 'Fhat is used. in conjunc.tion with softwgre specific instruments is

Info guaranteed by the supplier to function as required. The supplier of the software performs all
troubleshooting or software upgrades and revisions.

Validation Computer software is validated for proper performance. The result of the validation is recorded,

when in-house programming is the source of the calculation.
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5.4.7.3 Data Reduction and Review

All analytical data must undergo a multi-tiered review process prior to being
reported to the customer. Data review is the process of examining data and
accepting or rejecting it based on pre-defined criteria. These review steps are
designed to ensure that reported data is free from errors and any non-
conformances are properly documented. The laboratory’s multi-tiered data review
process is discussed below. Additional information regarding the data reduction
and review process can be found in SOP #030201, Data Handling & Reporting
and SOP #030227, Data Review.

Primary Data Review — Analysts performing the analysis are responsible for the
initial data reduction and review, and have the primary responsibility for the
quality of the data produced. The analysts initiate the data review process by
reviewing and accepting/rejecting the data. This includes, but is not limited to;
confirming all samples were prepared/analyzed according to the appropriate
method and laboratory SOP, verifying dilutions are calculating properly, ensuring
good chromatography, verifying proper spectral interpretations, evaluating quality
control data, verifying that any customer/project specific requirements are met,
and noting any non-conformances. The primary analyst is also responsible for
compiling the initial data package for further data review.

Secondary Data Review — After the analyst have completed the primary data
review process, the data package is then available for secondary data review that
is performed by a qualified reviewer. This reviewer provides an independent
technical assessment of the data. This includes, but is not limited to; confirming
all samples were prepared/analyzed according to the appropriate method and
laboratory SOP, verifying dilutions are calculating properly, ensuring good
chromatography, verifying proper spectral interpretations, evaluating quality
control data, verifying that any customer/project specific requirements are met,
and noting any non-conformances. Secondary data reviews must also verify that
all manual entries of raw data are accurate and there are no transcription errors.

Final Administrative Review — All final reports receive a final administrative
review of some degree. Once the data have been technically reviewed and
approved in the secondary data review process, authorization for release of the
data from the analytical section is indicated in the LIMS. A Technical Service
Representatives (TSR) will then perform a final administrative review of the data
which includes examining the report for method appropriateness, detection
limit/QC acceptability, and any other apparent errors. If no errors are found, the
TSR approves the report in LIMS and the customer has the reports emailed to
them. If errors are noted, the data is returned to the department for correction and
resubmission to the TSR. In the case of DoD work, 100% of all packages must
have a final administrative review to confirm that primary and secondary reviews
were recorded properly and the data package is complete.
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Compliance Data Review — Compliance data reviews are performed by the
Quality Department staff and are considered to be part of the overall internal audit
program of the laboratory. These reviews are typically performed after the data
has been released to the customer. A list is produced weekly from LIMS showing
all methods run by the laboratory and how many batches were analyzed the
previous week. Some of these data packages will undergo a compliance data
review as per a schedule set by this department. For DoD work, at least 10% of all
data packages will reviewed for technical completeness/accuracy.

55 EQUIPMENT

5.5.1

552

Availability of Equipment

Laboratory management ensures that the laboratory is furnished with all the
equipment required for the correct performance of the analytical tests it performs.
In cases where the laboratory needs to use equipment outside its permanent
control, the laboratory ensures that all requirements related to calibration,
maintenance, and records are satisfied.

Calibration of Equipment

The laboratory ensures that equipment and its software used for sampling and
analysis is capable of achieving the accuracy required and complies with
specifications relevant to the methods concerned. Calibration procedures are
established for instruments and equipment that have a significant effect on the
analytical results. Before being placed into service, newly obtained equipment
(including that used for sampling) is calibrated and/or verified to establish that it
meets the laboratory's specification requirements and complies with the method
specifications. All analytical equipment is calibrated and/or verified before use.

For analytical instrumentation, the most appropriate curve fitting model from
among the following choices must be utilized (given in the order of preference):
Average Response Factor

Linear — No Weighting

Linear — 1/X Weighting

Linear — 1/X* Weighting

Quadratic

When second order (quadratic) curves are evaluated, acceptability must include
an assessment of a graphic representation of the curve to confirm that this fit type
is not being used to mask detector saturation and that the curve (which defines a
parabola) does not result in two concentrations for one response. Higher order
polynomial curves (i.e., third-order and greater) are not allowed at ESC.
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5.5.3 Operation of Equipment

554

5.5.5

5.5.6

Analytical equipment is operated only by authorized personnel. Up-to-date
instructions and procedures for the use and maintenance of analytical equipment
are readily available for use by the appropriate laboratory personnel. This includes
any relevant equipment manuals provided by the manufacturer.

Identification of Equipment

Analytical equipment used that is significant to the analytical results is uniquely
identified when practical.

Records of Equipment

Records are maintained for analytical equipment used that is significant to the
analytical results. These records include at least the following:
e Identity of the equipment (and software if applicable)
e Manufacturer's name, type of equipment, and serial number or other
unique identification
e Checks that equipment complies with specifications (see 5.5.2)
e Current location, where appropriate
e Manufacturer's instructions, if available, or reference to their location
e Dates, results, and reports of all calibrations, adjustments, acceptance
criteria, and the due date of next calibration where appropriate
e Maintenance carried out to date. Also, the maintenance plan where
appropriate
Any damage, malfunction, modification, or repair to the equipment
Date placed in service
Condition when received (e.g., new, used, reconditioned)
Operational status
Instrument configuration and settings

Handling of Equipment

The laboratory has established procedures for the safe handling, transport,
storage, use, and any planned maintenance of analytical equipment to ensure
proper functioning and in order to prevent contamination or deterioration. These
procedures include the checks necessary to ensure proper functionality when
analytical equipment is returned from being used outside of the permanent control
of the laboratory.
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5.5.7 Out of Service Equipment

5.5.8

5.5.9

5.5.10

5.5.11

5.5.12

Equipment that has been subjected to overloading, mishandling, gives suspect
results, has been shown to be defective, or is performing outside of specified limits
is taken out of service. Out of service equipment is isolated and/or clearly labeled to
prevent accidental use until it has been repaired and shown to perform correctly.
When analytical equipment is taken out of service, the laboratory examines the
potential effect it may have had on previous analytical results to identify any non-
conforming work (see section 4.9 above).

Calibration Status of Equipment

Whenever practicable, all laboratory equipment requiring calibration is labelled,
coded, or otherwise identified to indicate the status of calibration, including the
date when last calibrated and the date or expiration criteria when recalibration is
due. This requirement is mostly applicable to support equipment such as balances,
mechanical pipettes, and temperature reading devices which require periodic
calibration. Major analytical equipment that is calibrated and/or verified at time of
use does not need to be labeled with its calibration status. Calibration records
described in section 5.5.5 above are sufficient to indicate the calibration status.

Returned Equipment Checks

When, for whatever reason, equipment goes outside the direct control of the
laboratory, the laboratory ensures that the function and calibration status of the
equipment are checked and shown to be satisfactory before the equipment is
returned to service.

Equipment Intermediate Checks

When intermediate checks are needed to maintain confidence in the calibration
status of the equipment, these checks are carried out according to a defined
procedure. These intermediate checks include continuing calibration verification
checks performed on major analytical equipment, and also periodic checks of
support equipment such as balances and pipettes.

Equipment Correction Factors

Where calibrations give rise to a set of correction factors, the laboratory has
procedures to ensure that copies (e.g., in computer software) are correctly updated.

Safeguarding of Equipment Integrity

Analytical and supporting equipment is protected from inadvertent adjustments
that could affect the integrity of the laboratory results. Instruments are located in
access-protected areas. Software is tested and approved before use. Spreadsheets
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used in the calculation of analytical results are tested, approved, and locked before
being placed into service.

Table 5.5 General Equipment Calibration

Equipment Activity Frequency Record Type
Balances Verified with Class I NIST traceable weights when Daily, before use | Logbook — Located
used in each respective lab
e C(lean
e  Check alignment At least once '
Balances *  Service Contract annually by a Certificates from
Top-loading balances are allowed a tolerance of +1%, qualified vendor contractor.
while analytical balances are allowed a tolerance of
+0.1%.
e Only use for the intended purpose Checked for
. e  Use plastic forceps to handle accuracy by an .
Weights — . external source, Certificates from
Class | *  Keep ncase at least every 5 contractor.
e Store in desiccator years, or sooner
e Re-calibrate if necessary.
Calibration:
e pH buffer aliquot are used only once
o Buffers used for calibration bracket the pH of the
pH meters media, reagent, or sample analyzed. Calibrations are
e Check must perform within 0.05 pH units. Before use recorded in a
Temperature correction is performed either logbook.
automatically by the instrument or manually
depending upon the instrument used. Automatic
temperature compensation probes are verified
annually.
In-house — Monthly verifications
Monthly are recorded in a
Automatic . .. . Contract — Semi | logbook.
pipettes Verify for accuracy and precision using reagent water Annually Semi-annual cal. is
and analytical balance Tolerance is set verified by
at 2.0%, (ASTM | certificates from the
standard = 3%). | cal. service.
Refrigerators, e Thermometers are immersed in liquid to the
Freezers, Hot appropriate immersion line Temperatures are
plates and e The thermometers are graduated in increments of | recorded each Logbook
BOD 1°C or less day in use
incubators e Temperature ranges are listed in app. SOPs
e Thermometers are immersed in sand to provide
even measurement Temperatures are
Ovens . recorded each Logbook
e The thermometers are graduated in increments of day in use
1°C or less
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Table 5.5 General Equipment Calibration

Equipment Activity Frequency Record Type
ESC NIST-certified thermometers Calibrated at Calibration
least every 5 certificates from the
years, or sooner | calibration service.
if necessary by a
NIST calibration
service,
accredited to
ISO/IEC 17025
and ANSI/NCSL
Thermometers 7540-1. “Accuracy Assurance
Program Test Data
All working thermometers Verified at least | Sheets” provided by
annually against | the servicer. All
NIST-certified thermometers are
thermometers by | tagged with current
an outside tolerances.
service. Internal daily checks
are recorded in a
logbook.
Calibrated according to manufacturer's specifications.

DO Meter Using the recorded temperature and barometric Calibration of each
pressure the meter is calibrated to the air saturation of | Before use meter is recorded in a
dissolved oxygen using a conversion chart provided separate logbook.
by the manufacturer.

The conductivity meter is calibrated according to

manufacturer's specifications. Temperature correction

is performed elth.er automatlca.lly by the instrument or Calibration of each
. manually depending upon the instrument used. . .

Specific . .. . . . meter is recorded in

Conductivity ° Blomon}t(.)rmg, potassium chloride with a . Before use separate daily

Meter conductivity Vglue pf 100 and 1000pmhos/cm is logbooks.

used as the calibration standard.
e Wet Lab, potassium chloride with a value of
1413pmhos/cm is purchased from NSI for
calibration purposes.
Fume Hoods Check quarterly and must meet the OSHA minimum Quarterly Electronic log

recommended face velocity of 60 — 100fpm.
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5.6  MEASUREMENT TRACEABILITY

5.6.1

5.6.2

5.6.3

General

All analytical equipment used, including support equipment, having a significant
effect on the accuracy or validity of the result of the analysis, calibration or
sampling is calibrated before being put into service. The laboratory has
established procedures for the calibration and/or verification of this equipment.
See the applicable analytical SOPs for more information.

Specific Requirements

The laboratory retains all pertinent information for standards, reagents, and
chemicals to ensure that calibrations and measurements are traceable to a national
standard. This includes documentation of purchase, receipt, preparation, and use.
If traceability of measurements to a national standard is not possible or not
relevant, evidence for correlation of results through inter-laboratory comparisons,
proficiency testing, or independent analysis is provided.

Reference Standards and Reference Materials
Reference standards and materials are used to derive the laboratory’s analytical

measurements; therefore, it is essential that the reference standards and materials
used are of very high quality.

5.6.3.1 Reference Standards

The laboratory uses ASTM Class 1 reference weights and NIST traceable
reference thermometers which are calibrated and/or verified for accuracy by an
ISO 17025 (or equivalent) accredited vendor that can provide traceability to
national or international standards at a minimum frequency of every 5 years. All
working thermometers are calibrated or verified at least annually using a NIST
traceable thermometer.

5.6.3.2 Reference Materials

Whenever possible, reference materials must be purchased from a vendor that is
accredited to ISO 17034 or Guide 34. Purchased reference materials require a
Certificate of Analysis (COA) where available. If a reference material cannot be
purchased with a Certificate of Analysis (COA), it must be verified by analysis
and comparison to a certified reference material and/or there must be a
demonstration of capability for characterization.

Upon receipt, all purchased reference material standards are recorded into a
database and are assigned a unique identification number. Theses entries include
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the chemical name, manufacturer name, manufacturer’s identification numbers,
receipt date, and expiration date. The vendor’s certificates of analysis for all
standards, reagents, or chemicals are retained for future reference.

Subsequent preparations of intermediate or working solutions are also recorded
and given unique identification numbers. These entries include the stock standard
identification, the solvent identification used for preparation, method of
preparation, preparation date, expiration date, and the preparer’s initials. The
unique identification numbers of the reference material standards are used in any
applicable sample preparation or analysis records so the standard can be traced
back to the standard preparation record. This process ensures traceability back to
the national standard.

5.6.3.3 Intermediate Checks

Reference material standards used for instrument calibration are verified by using
a second source of the material. The second source materials are from a different
manufacturer or different lot from the same manufacturer. Reference material
standards are checked frequently and replaced if degradation or evaporation is
suspected.

The laboratory also provides satisfactory evidence of correlation of results by
participation in a suitable program of inter-laboratory comparisons or proficiency
testing whenever possible.

5.6.3.4 Transport and Storage

The laboratory handles and transports reference standards and materials in a
manner that protects the integrity of the materials. Reference standard and
material integrity is protected by separation from incompatible materials and/or
minimizing exposure to degrading environments or materials. Standards and
reference materials are stored separately from samples, extracts, and digestates.
All standards are stored according to the manufacturer’s recommended
conditions. Temperatures colder than the manufacturer’s recommendation are
acceptable if it does not compromise the integrity of the material (e.g. remains in
liquid state and does not freeze solid). In the event a standard is made from more
than a single source with different storage conditions, the standard will be stored
according to the conditions specified in the analytical method.

See the applicable analytical SOPs for specific reference material storage
protocols.
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5.6.3.5 Documentation and Labeling

The laboratory retains records for all standards, reagents, and reference materials.
These records include the manufacturer/vendor, the manufacturer’s Certificate of
Analysis or purity (if available), the date of receipt, and recommended storage

conditions. These records also include manufacturer lot numbers when applicable.

For the original containers, the expiration date provided by the manufacturer is
recorded on the container if the expiration date is not already present. If an
expiration date is not provided then no expiration date labeling is required.

All prepared standard or reagent containers include the laboratory’s unique
identification number, the standard or chemical name, the date of preparation, the
date of expiration, and the preparer’s initials. For containers that are too small to
accommodate labels that list all of the above information associated with a
standard, the minimum required information will be the laboratory’s unique
identification number and expiration date. This assures that no standard will be
used past its assigned expiration date.

Standards, reference materials, and reagents are not used after their expiration
dates unless their reliability is thoroughly documented and verified by the
laboratory. If a standard exceeds its expiration date and is not re-certified, the
laboratory removes the standard and/or clearly designates it as acceptable for
qualitative/troubleshooting purposes only. All prepared standards, reference
materials, and reagents are verified to meet the requirements of the test method
through routine analyses of quality control samples.

5.7  SAMPLING
5.7.1 Sampling Plans and Procedures

Sampling plans and written sampling procedures are used for sampling substances,
materials, or products for testing. The sampling plans and procedures are made
available at the sampling location. Sampling plans are, whenever reasonable, based
on appropriate governing methods. The sampling process addresses the factors to
be controlled to ensure the validity of the analytical results.

See Appendix III of this document for more information regarding field sampling
protocols.

5.7.2  Customer Requested Deviations

When the customer requires deviations, additions, or exclusions from the
documented laboratory sampling plan and/or procedure, these are recorded in
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5.8

5.7.3

5.7.4

detail with the appropriate sampling data and are included in the final report.
These deviations are also communicated to the appropriate laboratory personnel.

Sampling Records
Sampling records are maintained that include the sampling procedure used, any
deviations from the procedure, the date and time of sampling, the identification of

the sampler, environmental conditions (if relevant), and the sampling location.

See Appendix III of this document for more information regarding field sampling
protocols.

Laboratory Subsampling
In order for analysis results to be representative of the sample collected in the

field, the laboratory has subsampling procedures. For more information see SOP
#030220, Sample Homogenization.

SAMPLE MANAGEMENT

5.8.1

Sample Management Procedures

Procedures have been established for the transportation, receipt, handling,
protection, storage, retention, and disposal of samples. These procedures include
provisions necessary to protect the integrity of the samples, and to protect the
interests of the laboratory and our customers. For more information see the
following SOPs; 060105 Sample Receiving, 060106 Sample Storage and
Disposal, 060108 Return Sample Shipping, 060110 Sample Shipping, and 060112
Cold Storage Management.

5.8.1.1 Chain of Custody

A chain of custody (COC) provides documentation of the possession of samples
from 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.

Laboratory field personnel or customer representatives must complete a chain of
custody for all samples that are received by the laboratory. The importance of
complete chain of custody records is stressed to the samplers and is critical to
insure the requested methods are used to analyze the correct samples. If sample
shipments are not accompanied by complete chain of custody records, then
Sample Receiving personnel will notify applicable personnel in Customer
Services. Customer services then obtains the correct documentation/information
from the customer in order for the analysis of samples to proceed.
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Chain of custody records are filled out completely and legibly with indelible ink.
Errors are corrected by drawing a single line through the initial entry and
initialing and dating the change. All transfers of samples are recorded on the chain
of custody in the “relinquished” and “received by” sections.

5.8.1.2 Legal Chain of Custody

Legal chain of custody procedures are performed at the special request of the
customer, or if there are program requirements that mandate these procedures.

The legal chain of custody (COC) protocol establishes an intact, continuous
record of the physical possession, storage, and disposal of samples. This includes
the collected samples, sample aliquots, and sample extracts/digestates. Legal COC
records account for all time periods associated with the samples, and identifies all
individuals who physically handled individual samples. Legal COC shall begin at
the point established by the federal or state oversight program. This may begin at
the point that cleaned sample containers are provided by the laboratory or the time
sample collection occurs.

Figure 5.8.1 below represents a flow diagram of the legal chain of custody
process.

FIGURE 5.8.1
LEGAL CHAIN OF CUSTODY PROCESS
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5.8.2 Sample Identification and Labeling

5.8.3

A unique sample identification number is generated for each sample submitted to
the laboratory and is used throughout the analytical and disposal cycle. A record of
all samples is established and maintained.

Each sample is assigned a unique and consecutive log number. After a sample is
entered into the Laboratory Information Management System (LIMS) database it is
assigned a specific log number identifier. The LIMS automatically assigns the next
consecutive number any subsequent samples. Log numbers are not available for
reuse and cannot be altered.

A durable laboratory sample label with the log number is printed from LIMS and is
affixed to the sample. Each label contains a unique container ID, represents the
sample ID number, and is clearly marked with preservative and requested analysis.

Sample Receipt, Inspection, and Login

Upon receipt of samples, departures from method or regulatory specified
conditions are recorded. When these departures occur, the laboratory contacts the
customer for further instructions before proceeding with the analysis. Records of
these discussions are maintained.

5.8.3.1 Sample Acceptance Policy

In accordance with regulatory guidelines, ESC Lab Sciences complies with the
following sample acceptance policy for all samples received.

If the samples do not meet the sample receipt acceptance criteria outlined below,
the laboratory is required to document all non-compliances, contact the customer,
and either reject the samples or fully document any decisions to proceed with
analyses of samples which do not meet the criteria. Any results reported from
samples not meeting these criteria are appropriately qualified on the final report.

All samples must:

e Have unique client identification that are clearly marked with durable
waterproof labels on the sample containers and that match the chain of
custody.

e Have clear documentation on the chain of custody related to the location
of the sampling site with the time and date of sample collection.

e Have all requested analyses clearly designated on the COC.

e Be in appropriate sample containers with clear documentation of the
preservatives used.

e Be correctly preserved unless the method allows for laboratory
preservation.
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e Be received within holding time. Any samples with hold times that are
exceeded will not be processed without prior customer approval.

e Have sufficient sample volume to proceed with the analytical testing. If
insufficient sample volume is received, analysis will not proceed without
customer approval.

e Be received within appropriate temperature ranges (not frozen but <6°C)
unless program requirements or customer contractual obligations mandate
otherwise. The cooler temperature is recorded directly on the COC.
Samples that are delivered to the laboratory immediately after collection
are considered acceptable if there is evidence that the chilling process has
been started. For example, by the arrival of the samples on ice. If samples
arrive that are not compliant with these temperature requirements, the
customer will be notified. The analysis will NOT proceed unless otherwise
directed by the customer. If less than 72 hours remain in the hold time for
the analysis, the analysis may be started while the customer is contacted to
avoid missing the hold time. Data associated with any deviations from the
above sample acceptance policy requirements will be appropriately
qualified.

Samples for drinking water analysis that are improperly preserved, or are received
past holding time, are rejected at the time of receipt, with the exception of VOA
samples that are tested for pH at the time of analysis.

5.8.3.2 Sample Receipt and Inspection

All samples are verified upon receipt as meeting its description and being free
from damage. In the event of a sample being lost, damaged or otherwise
unsuitable for use, full details of the incident are recorded and reported to the
customer by the Technical Service Representative via a nonconformance form,
prior to any analytical action being taken. Any further action taken is at the
direction of the customer.

Login Technicians are responsible for sample login and assessing sample
container integrity, documentation, and identification. Samples are inspected and
noted for temperature, pH using narrow-range pH paper, headspace, proper
container type, container integrity (broken or leaking), and volume levels.
Samples requiring thermal preservation at 4°C must arrive at the laboratory above
freezing but <6°C. If the samples are not appropriately preserved, the problem is
noted on a sample nonconformance form, the customer is notified, and, if the lab
is instructed to proceed, proper preservation is performed. The sample
nonconformance sheet becomes a permanent part of the COC. Samples, which
require refrigeration, are placed in a laboratory cooler immediately after login.

Login Technicians are trained to recognize analyses with immediate, 24-hour, and
48-hour holding times. Those samples are designated as “short-holds”. When
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short-hold samples arrive at the laboratory, the Login procedure for those samples
takes place immediately. All analysts are trained to assess incoming samples for
holding time limitations.

If a sample has a holding time limitation, the LIMS issues a due date on the bench
sheet to ensure that the extraction or analysis is completed within the time
allowed. In the event that a holding time is exceeded, the TSR contacts the
customer, informs them of the situation, and requests further direction. If
instructed by the customer to proceed with the analysis, a qualifier is added to the
benchsheet, which is then carried on to reporting. The final report bears the
explanation in the form of a qualifier.

5.8.3.3 Nonconformance Issues

e Ifthere are problems with the samples, the event details are documented
on the sample nonconformance form/COC; then, the sampler and/or
customer is notified.

e If the customer insists on proceeding with analyses, even with full
knowledge of the possible invalidity of the sample, a qualifier detailing the
problem is added in the LIMS and it is also noted on the nonconformance
form.

e The TSR, affected chemists, and reporting personnel are also notified.

5.8.3.4 Sample Login

After sample inspection, all sample information on the chain of custody is entered
into the Laboratory Information Management System (LIMS). This permanent
record documents receipt of all sample containers including:
e Customer name and contact information
The laboratory’s unique sample identification numbers
Sample descriptions
Due dates
List of analyses requested
Date and time of laboratory receipt
Field ID code
Date and time of collection
Any comments resulting from inspection for sample rejection

5.8.4 Sample Storage and Protection

The samples are stored according to method and regulatory requirements as per
the applicable analytical SOPs. While in storage, samples are stored by sample
ID and analyses required. Samples are stored away from all standards, reagents,
or other potential sources of contamination. Samples are stored in a manner that
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prevents cross contamination. Volatile samples are stored separately from other
samples. All sample fractions, extracts, leachates, and other sample preparation
products are stored in the same manner as actual samples or as specified by the
analytical method.

Refrigerated storage areas are maintained at <6°C (but not frozen) and freezer
storage areas are maintained at <-10°C (unless otherwise required per method or
program). The temperature of each storage area is checked and documented at
least once for each day of use. If the temperature falls outside the acceptable
limits, then corrective actions are taken and appropriately documented.

The laboratory is operated under controlled access protocols to ensure sample and
data integrity. Visitors must register at the front desk and be properly escorted at
all times. Samples are taken to the appropriate storage location immediately after
sample receipt and login procedures are completed. All sample storage areas have
limited access. Samples are removed from storage areas by designated personnel
and returned to the storage areas as soon as possible after the required sample
quantity has been taken.

5.8.4.1 Sample Retention and Disposal

Samples, extracts, digestates, and leachates are retained by the laboratory for the
period of time necessary to protect the interests of the laboratory and the
customer. Unused portions of samples are retained by the laboratory based on
program or customer requirements for sample retention and storage. The
minimum sample retention time is 45 days after sample receipt. Samples may be
stored at ambient temperature when all analyses are complete, the hold time is
expired, the report has been delivered, and/or allowed by the customer or
program. Samples requiring storage beyond the minimum sample retention time
due to special requests or contractual obligations may be stored at ambient
temperature unless the laboratory has sufficient capacity and their presence does
not compromise the integrity of other samples.

After this period expires, non-hazardous samples are properly disposed of as non-
hazardous waste. The preferred method for disposition of hazardous samples is to
return the excess sample to the customer. If it is not feasible to return samples, or
the customer requires the laboratory to dispose of excess samples, proper
arrangements will be made for disposal by an approved contractor.

For more information about sample storage and disposal see Section 6 of this
document, SOP #060106, Sample Storage and Disposal, and SOP #060112, Cold
Storage Management.
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5.9 QuALITY CONTROL

5.9.1

59.2

593

Quality Control Procedures

ESC Lab Sciences has established quality control procedures for monitoring the
validity of the testing it performs. Quality control samples are processed in the
same manner as customer samples. The quality control results are recorded in
such a way that trends are detectable, and where practicable, are statistically
evaluated. This monitoring is planned and reviewed, and includes the utilization
of certified reference materials (where available), participation in proficiency
testing programs, replicate or confirmation analyses, correlation of results from
related analyses, comparison to historical data, etc.

Quality Control Evaluation

The quality control data is evaluated and, when found to be outside pre-defined
criteria, action is taken to correct the problem and to prevent incorrect results
from being reported. For more information see the applicable analytical SOPs.

Essential Quality Control Procedures

Below are some general essential quality control procedures used in the laboratory.
Additional information can be found in the applicable analytical SOPs.

5.9.3.1 Initial Calibration Verification (ICV) or Second Source Verification (SSV)

It is possible for a calibration curve to meet method criteria but still not have the
ability to obtain accurate results because all calibration points are from the same
source. To assess the accuracy of new calibration curves relative to the purity of the
standards, a single standard from a secondary source is analyzed. This secondary
source must be from an alternative vendor or from a different lot if the same vendor
is used for the preparation of the calibration standards. The laboratory follows
specific guidelines for ICV/SSV recoveries and further information can be found in
the applicable laboratory SOP.

5.9.3.2 Continuing Calibration Verification (CCV)

Analytical instrumentation is checked periodically to determine if the analytical
response has changed significantly since the initial calibration was established. The
values obtained from the analysis of the CCV are compared to the true values and a
percent change calculated. The laboratory follows specific guidelines for CCV
frequency and recoveries. Further information can be found in the applicable
laboratory SOP.



ESC Lab Sciences Section 5.0, Ver. 15.0
Quality Assurance Manual Date: August 1, 2016
Technical Requirements Page: 31 of 37

5.9.3.3 Method Blank

A method blank is used to evaluate contamination in the preparation/analysis system
and is processed through all preparation and analytical steps with its associated
samples. A method blank is processed at a minimum frequency of one per batch of
up to twenty samples.

The method blank consists of a matrix similar to the associated samples that is
known to be free of analytes of interest. Method blanks are not applicable for
certain analyses, such as pH, conductivity, flash point and temperature.

Each method blank is evaluated for contamination. The source of any contamination
is investigated and documented corrective action is taken when the concentration of
any target analyte is detected above the reporting limit and is greater than 1/10 of the
amount of that analyte found in any associated sample. Some programs may require
evaluating their method blanks down to % the reporting limit as opposed to the
reporting limit itself. Corrective actions for blank contamination may include the re-
preparation and re-analysis of all samples (where possible) and quality control
samples. Data qualifiers must be applied to results that are considered affected by
contamination in a method blank.

5.9.3.4 Laboratory Control Sample

The Laboratory Control Sample (LCS) is used to evaluate the performance of the
entire analytical system including preparation and analysis. An LCS is processed at a
minimum frequency of one per batch of up to twenty samples.

The LCS consists of a matrix similar to the associated samples that is known to be
free of the analytes of interest that is then spiked with known concentrations of
target analytes. An LCS is not applicable for certain analyses where spiking
procedures are not practical such as dissolved oxygen, odor, and temperature.

The LCS is evaluated against the method default or laboratory-derived acceptance
criteria. Any compound that is outside of these limits is considered to be ‘out of
control” and must be qualified appropriately. Any associated sample containing an
‘out-of-control” compound must either be re-analyzed with a successful LCS or
reported with the appropriate data qualifier. An exception to this is when the
acceptance criteria for the LCS are exceeded high and there are associated samples
that are non-detects, then those non-detects can be reported. Another exception is
when the acceptance criteria are exceeded low, those associated sample results may
be reported if they exceed the maximum regulatory limit or decision level.

For LCSs containing a large number of analytes, it is statistically likely that a few
recoveries will be outside of control limits. This does not necessarily mean that the
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system is out of control, and therefore no corrective action would be necessary
(except for proper documentation). TNI has allowed for a minimum number of
marginal exceedances, defined as recoveries that are beyond the LCS control limits
(3X the standard deviation) but less than the marginal exceedance limits (4X the
standard deviation). The number of allowable exceedances depends on the number
of compounds in the LCS. If more analyte recoveries exceed the LCS control limits
than is allowed (see below) or if any one analyte exceeds the marginal exceedance
limits, then the LCS is considered non-compliant and corrective actions are
necessary. The number of allowable exceedances is as follows:

Number of Allowable Marginal

Target Analytes | Exceedance Outliers

>9() 5 analytes allowed in the ME limit
71-90 4 analytes allowed in the ME limit
51-70 3 analytes allowed in the ME limit
31-50 2 analytes allowed in the ME limit
11-30 1 analytes allowed in the ME limit
<10 0 analytes allowed in the ME limit

5.9.3.5 Matrix Spike

A matrix spike (MS) is used to determine the effect of the sample matrix on
compound recovery for a particular method. The information from these spikes is
sample or matrix specific and is not used to determine the acceptance of an entire
batch. A MS consists of the sample matrix that is then spiked with known
concentrations of target analytes.

A Matrix Spike/Matrix Spike Duplicate (MS/MSD) set is processed at a frequency
specified in the applicable laboratory SOP or as determined by a specific customer
request. Typically, an MS/MSD set is analyzed once per batch of up to twenty
samples.

The MS/MSD set is evaluated against the method or laboratory derived criteria. Any
compound that is outside of these limits is considered to be ‘out of control’ and must
be qualified appropriately. Batch acceptance, however, is based on method blank
and LCS performance, not on MS/MSD recoveries. The spike recoveries give the
data user a better understanding of the final results based on their site specific
information.

5.9.3.6 Sample Duplicate
A sample duplicate is a second portion of sample that is prepared and analyzed in

the laboratory along with the first portion. It is used to measure the precision
associated with preparation and analysis. A sample duplicate is processed at a
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frequency specified by the particular method or as determined by a specific
customer.

The sample and duplicate are evaluated against the method or laboratory derived
criteria for relative percent difference (RPD). Any duplicate that is outside of these
limits is considered to be ‘out of control” and must be qualified appropriately.

5.9.3.7 Surrogates

Surrogates are compounds that reflect the chemistry of target analytes, but are not
expected to occur naturally in field samples. The purpose of the surrogates is to
assess sample preparation, analytical efficiency, and to monitor the effect of the
sample matrix on compound recovery.

The surrogates are evaluated against the method or laboratory derived acceptance
criteria or against project-specific acceptance criteria specified by the customer. Any
surrogate compound that is outside of these limits is considered to be ‘out of control’
and must be qualified appropriately. Samples with surrogate failures can be re-
extracted and/or re-analyzed to confirm that the out-of-control value was caused by
the matrix of the sample and not by some other systematic error.

5.9.3.8 Internal Standards

Internal Standards are compounds not expected to occur naturally in field samples.
They are added to every standard and sample at a known concentration prior to
analysis for the purpose of adjusting the response factor used in quantifying target
analytes. The laboratory follows specific guidelines for the treatment of internal
standard recoveries and further information can be found in the applicable laboratory
SOP.

5.9.3.9 Proficiency Testing (PT) Studies

The laboratory participates in proficiency testing programs. PT samples are obtained
from approved providers and analyzed and reported at a minimum of two times per
year for the relevant fields of testing per matrix. PT samples are treated as typical
customer samples. They are included in the laboratory’s normal analytical processes
and do not receive extraordinary attention due to their nature.

The laboratory does not share PT samples with other laboratories, does not
communicate with other laboratories regarding current PT sample results, and does
not attempt to obtain the assigned value of any PT sample from the PT provider.

The laboratory initiates an investigation and corrective action plan whenever PT
results are deemed unacceptable by the PT provider. Additional PTs will be
analyzed and reported as needed for certification purposes.
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Additional information can be found in the SOP# 030212, Proficiency Testing
Program

5.10 DATA REPORTING

5.10.1

5.10.2

General

The results of each analysis carried out by the laboratory are reported accurately,
clearly, unambiguously, objectively, and in accordance with any specific
instructions in regulatory requirements, analytical method(s), and/or laboratory
standard operating procedures. The analytical data is reported in an analytical
report that is issued to the customer. Analytical reports include all information
requested by the customer, any necessary information for the interpretation of the
results, and all information required by the analytical method(s) used.

Final reports are prepared according to the level of reporting required by the
customer and can be transmitted to the customer via hardcopy and/or electronic
data deliverables.

Analytical Reports

In the case of a written agreement with the customer, the analytical results may be
reported in a non-standard way. In these cases, all information contained in the
standard analytical reports is maintained by the laboratory and is readily available.

Standard analytical reports contain the following information:

o Atitle (e.g. Analytical Report)

e ESC Lab Sciences name and address

e Telephone number and name of a laboratory contact to where questions
can be referred

¢ A unique identification number for the report. The pages of the report are
numbered and a total number of pages are indicated.

e Name and address of the customer

e Identification of the analytical methods used

e The unique laboratory’s identification of the samples analyzed as well as
customer’s identification of the samples

e The condition of the samples received and the identification of any sample
that did not meet acceptable sampling requirements such as improper
sample containers, holding times missed, sample temperature, etc.

e Dates and times of sample collection, sample receipt by the laboratory,
sample preparation, and sample analysis

e Reference to the sampling plan and sampling procedures used if sampling
was conducted by the laboratory
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The analytical results with the units of measurement and reporting limits.
The name, title, and signature of the person authorizing the analytical
report

A statement about the results relate only to the items tested

Deviations from the analytical methods. These can include failed quality
control parameters, deviations caused by the matrix of the sample, etc.
This can be part of the case narrative or as defined footnotes to the
analytical data.

For Whole Effluent Toxicity, identification of the statistical method used
to provide data

Date report was issued

For solid samples, identification of whether results are on a dry weight or
wet weight basis

Identification of all test results provided by a subcontracted laboratory or
other outside source

Any non-accredited tests are identified as such

Identification of results obtained outside of quantitation levels

In conjunction with Ohio VAP projects, a signed affidavit is also required.

5.10.3 Additional Analytical Report Items

In addition to the requirements listed above, final reports also contain the
following items when necessary for the interpretation of results:

Deviations from, additions to, or exclusions from the analytical method(s)
used. Also where relevant, information on specific analytical conditions
such as environmental conditions

Where relevant, a statement of compliance/non-compliance with
requirements and/or specifications (e.g. TNI Standard)

Where applicable, a statement on the estimated uncertainty of
measurement; information on uncertainty is needed in test reports when it
is relevant to the validity or application of the test results, when a
customer’s instruction so requires, or when the uncertainty affects
compliance to a specification limit;

Where appropriate and needed, opinions and interpretations (see section
5.10.5 below)

In addition to the requirements listed above, analytical reports containing the
results of samples collected by the laboratory include the following, where
necessary for the interpretation of test results:

The date of sampling

Unambiguous identification of the substance, material or product sampled
The location of sampling, including any diagrams, sketches or
photographs

A reference to the sampling plan and procedures used
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5.104

5.10.5

5.10.6

5.10.7

5.10.8

e Details of any environmental conditions during sampling that may affect
the interpretation of the test results

e Any standard or other specification for the sampling method or procedure,
and deviations, additions to or exclusions from the specification
concerned.

Calibration Certificates

ESC Lab Sciences is an analytical laboratory that does not perform calibration
activities for customers; therefore, no calibration certificates are issued to
customers.

Opinions and Interpretations

When opinions and interpretations are included in the analytical reports, the
laboratory documents the basis upon which the opinions and interpretations have
been made. These may include opinions on the compliance/non-compliance of the
results with regulatory requirements, fulfillment of contractual requirements, and
recommendations on how to use the results. Opinions and interpretations are
clearly marked as such in the analytical report and are contained in the case
narrative.

Results from Subcontractors

When the analytical reports contain results of tests performed by subcontractors,
these results are clearly identified. When analytical work has been subcontracted,
the subcontracted laboratory issues analytical reports to ESC Lab Sciences in
writing and/or electronically. Copies of analytical reports from subcontracted
laboratories are made available to customers.

Electronic Transmission of Results

Customer data that requires transmission by electronic means undergoes
appropriate steps to include all the required reporting information and to
adequately maintain data integrity and confidentiality.

Format of Analytical Reports

The format of the laboratory’s analytical reports are designed to accommodate each

type of analytical test carried out by the laboratory and to minimize the possibility of
misunderstanding or misuse of analytical results.
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5.10.9 Amendments to Analytical Reports

Analytical reports that are amended after issue to the customer are clearly
identified as such and include a reference to the original report. This process is
described in SOP 030223, Report Revision.
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6.0 WASTE MINIMIZATION/ DISPOSAL AND REAGENT STORAGE

6.1

6.2

6.3

6.3.1

ESC's sample disposal policy is founded on RCRA [40 CFR Part 261.4 (d)] and CWA [40
CFR Part 403 (Pretreatment)]. Part 261.4 (Figure 6.4) excludes a sample of waste while it is
a sample; however, once no longer fitting the description of a sample, it becomes waste
again. The policy is further strengthened by information found in “Less is Better” published
by the ACS and developed by the ACS Task Force on RCRA.

The EPA requires that laboratory waste management practice to be conducted consistent
with all applicable rules and regulations. Excess reagents, samples and method process
wastes must be characterized and disposed of in an acceptable manner. Refer to ESC
SOP #030309, Waste Management Plan for detailed information.

QUARANTINED SOIL SAMPLES

ESC maintains a permit to receive and analyze soils from foreign or quarantined areas.
All non-hazardous soil samples are disposed of as originating from a quarantined area.
All unconsumed soil samples and containers are sterilized in accordance with the current
USDA regulations found in 7 CFR 301.81. Both container and contents are dry-heated at
450°F for two minutes, then crushed prior to disposal into a sanitary landfill. For further
information refer to SOP# 030309, Waste Management Plan.

MoLD/BIOHAZARD SAMPLE DISPOSAL

The laboratory has contracted a local licensed medical waste removal and disposal firm
to remove all biohazard and medical waste generated by the laboratory. All waste
arriving at the treatment facility is incinerated or steam sterilized complying with all
Federal, State, County and local rules, regulations and ordinances. The medical waste
containers are picked up at least weekly and confirmation records are available in the
laboratory.

All wastes classified as non-biohazard are disposed of via the sanitary sewer following
treatment with a disinfectant, such as Chlorox (hypochlorite). The disinfectant and waste
liquid is one part disinfectant and five parts waste liquid. Waste disposal records
indicating the disposal method are available in the laboratory.

REAGENTS, STORAGE AND WASTE DISPOSAL

Reagents:

. All chemicals are at least ACS reagent-grade or better.

. All reagents and chemicals are checked for quality, purity and acceptability upon
arrival in the laboratory.

o Each chemical container displays the following information: date opened and the

expiration date.
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. All reagent solutions prepared in-house are documented in Standards Logger and

labels contain the following information: unique ESC identifier, date prepared,
analyst initials, expiration date, and reagent name. In house reagents are recorded
with the same information in Standards Logger.

. Purchased reagent solutions are labeled with a unique identifier assigned in
Standards Logger when received, opened and with the expiration date.

6.3.2 Storage:

o Reagents requiring refrigeration are stored in the area of use in a suitable refrigerated
storage that is separate from field sample storage.

. Reagents and standards used for volatile organic analysis are stored in a separate
refrigerator and are not stored with field samples.

. See the following table for more information regarding reagent storage.

Acids Designated acid storage cabinets, in original container.
Organic Reagents - Stored in flammables cabinet on separate air handling system from
Flammables volatiles analysis.
Liquid Bases Stored in designated cabinet, away from acids.

| Solid Reagents General cabinet storage.
Refrigerated Aqueous
Reagents/Standards
Stable Standard
Solutions

Stored in walk-in cooler on designated shelves, away from field samples.

Storage cabinet designated in each laboratory for standards.

Dehydrated media is stored at an even temperature in a cool dry place
away from direct sunlight. Media is discarded if it begins to cake, discolor
or show signs of deterioration. If the manufacturer establishes an
Dehydrated Media expiration date, the media is discarded after that date. The time limit for
unopened bottles is 2 years at room temperature. Where needed
comparisons of recovery of newly purchased lots of media against proven
lots, using recent pure-culture isolates and natural samples, are performed.

Pure Biological All organisms are stored on Tryptic Soy Agar at 4°C in a dedicated
Cultures refrigerator located in the biology department
6.3.3 Disposal:

. All excess, out of date or unneeded chemicals, reagents and standards are sent to the

ESSH Office to ensure proper disposal. Excess chemicals designated as hazardous
waste are lab packed and disposed of according to local, State and Federal
regulations. Final disposal method is dependant on the classification of each
individual chemical. Some sample extracts, chemicals or standards designated as
hazardous waste may be disposed of into appropriate satellite accumulation areas.
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6.4

6.4.1

6.4.2

Any additional EPA waste codes resulting from addition of standard are applied to
the satellite container, if applicable.

. ESSH prohibits the sink disposal of chemicals, the intentional release of chemicals
through chemical fume hoods and mixing of nonhazardous lab trash with hazardous
waste.

. Sample and reagent/solvent disposal is handled in different ways according to toxicity.
> Solvents, reagents, samples and wastes are segregated according to base/acid,

reactive/non-reactive, flammable/non-flammable, hazardous/non-hazardous,
soil/liquid etc. Samples are grouped together relevant to these categories and
are disposed of accordingly.

> Table 6.3 lists waste disposal methods for various test by-products.

. Upon receipt and login, each sample is coded by sample matrix type. The codes
divide samples into the following groups: air, industrial hygiene, wastewater, cake
sludge, soil, drinking water and miscellaneous. As laboratory personnel review the
data reported, the method of disposal is also determined.

. The TSR is notified if samples are to be returned to the customer.

CONTAMINATION CONTROL
VOCs

The VOC Lab is physically separated from the Extraction Laboratory in order to eliminate
contamination caused by the use of extraction solvents. Contamination is monitored daily
through the use of instrument/method blanks. Refrigerator blanks are also used to ensure
that cross contamination does not occur during volatile field sample storage.

Biological Lab

The aquatic toxicity testing, mold testing, and all other biological determinations are
performed in the administrative building and are therefore physically separated from
processes involving solvent or other chemical use that could negatively impact biological
organisms. The mold lab conducts monthly analyses to ensure that the laboratory
environment is contaminant free. All critical areas are included and a record is kept of
the sampling plan (including locations) and results.
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TABLE 6.4 - WASTE DISPOSAL
NOTE: This information is a general guide and is not intended to be inclusive of all waste or hazardous samples.

WASTE

PARAMETER WASTE PRODUCTS CLASSIFICATION DISPOSAL METHOD
Acidity slightly alkaline water none neutralize-sanitary sewer
Alkalinity slightly acidic none neutralize-sanitary sewer
BOD, 5-day Sample waste only none sanitary sewer
COD acid waste, Hg, Ag, Cr+6 corrosive, toxic ?éaﬂ?:fi c\)/rig haz waste
Conductivity Sample waste only none sanitary sewer
Cyanide, Total acidic waste corrosive neutralize-sanitary sewer
Cyanide, Amenable acidic waste corrosive neutralize-sanitary sewer
Flashpoint ?J/Ir:fgr c%;%azréincewaste containing Flammable ggggi?o\r/lisa haz waste
Hardness, Total pH 10.0 alkaline waste none neutralize-sanitary sewer

Extraction/prep

methylene chloride and hexane

toxic solvents

Reclaim for resale

Methylene Blue Active Sub.

Acidic Chloroform Waste

toxic & acidic

dispose via haz waste
regulations

Nitrogen-Ammonia

alkaline liquids

corrosive

neutralize-sanitary sewer

Nitrogen-Total Kjeldahl

Trace Hg in alkaline liquid

corrosive toxic

neutralize-sanitary sewer

Nitrogen-Nitrate, Nitrite

mild alkaline waste

none

sanitary sewer

Oil & Grease and
Petroleum/Mineral Oil &
Grease

Hexane

Toxic solvent

dispose via haz waste
regulations

pH Sample waste only none sanitary sewer
Phenols slightly alkaline, non-amenable CN- | none sanitary sewer
Phosphate-Total and Ortho combined reagent listed sanitary sewer

: Py : Neutralize - sanitary sewer;
Reactive CN & S Acidic waste corrosive waste is monitored for CN
Solids, Total/ .
Suspended/Dissolved Sample waste only none sanitary sewer
Turbidity Sample waste only none sanitary sewer

highly toxic metal standards

Metals acids, metal solutions corrosive, toxic and samples - dispose via haz

waste regulations

Volatile Organics

methanol

toxic solvents

dispose via haz waste
regulations

Extractable Organics

solvents, standards

toxic solvents

dispose via haz waste
regulations

Biological Non-biohazardous
Waste

Gloves, plastic containers

none

Standard refuse

40 CFR PART 261-IDENTIFICATION AND LISTING OF HAZARDOUS WASTE

Subpart A-General Sec.

261.1  Purpose and scope.

261.2  Definition of solid waste.
261.3  Definition of hazardous waste.
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261.4  Exclusions.

261.5  Special requirements for hazardous waste generated by conditionally exempt small quantity generators.
261.6  Requirements for recyclable materials.

261.7  Residues of hazardous waste in empty containers.

261.8 PCB wastes regulated under Toxic Substance Control Act.

261.9  Requirements for Universal Waste.

Sec.261.4 Exclusions.
(d) Samples. (1) Except as provided in paragraph (d)(2) of this section, a sample of solid waste or a sample of water,
soil, or air, which is collected for the sole purpose of testing to determine its characteristics or composition, is not
subject to any requirements of this part or parts 262 through 268 or part 270 or part 124 of this chapter or to the
notification requirements of section 3010 of RCRA, when:
(i) The sample is being transported to a laboratory for the purpose of testing; or
(if) The sample is being transported back to the sample collector after testing; or
(iii) The sample is being stored by the sample collector before transport to a laboratory for testing; or
(iv) The sample is being stored in a laboratory before testing; or
(v) The sample is being stored in a laboratory after testing but before it is returned to the sample collector; or
(vi) The sample is being stored temporarily in the laboratory after testing for a specific purpose (for example,
until conclusion of a court case or enforcement action where further testing of the sample may be necessary).
(2) In order to qualify for the exemption in paragraphs (d)(1) (i) and (ii) of this section, a sample collector
shipping samples to a laboratory and a laboratory returning samples to a sample collector must:
(i) Comply with U.S. Department of Transportation (DOT), U.S. Postal Service (USPS), or any other
applicable shipping requirements; or
(if) Comply with the following requirements if the sample collector determines that DOT, USPS, or other
shipping requirements do not apply to the shipment of the sample:
(A) Assure that the following information accompanies the sample:
(1) The sample collector's name, mailing address, and telephone number;
(2) The laboratory's name, mailing address, and telephone number;
(3) The quantity of the sample;
(4) The date of shipment; and
(5) A description of the sample.
(B) Package the sample so that it does not leak, spill, or vaporize from its packaging.
(3) This exemption does not apply if the laboratory determines that the waste is hazardous but the laboratory is
no longer meeting any of the conditions stated in paragraph (d)(1) of this section.
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7.0 Common Calculations

e Percent Recovery (%REC)

%REC — (MeasuredValue — SampleConc) £100

TrueValue

where:

TrueValue = Amount spiked

MeasuredValue = Amount measured

SampleConc = Amount measured in source sample (Used for %REC in MS calculations)
NOTE: The SampleConc is zero (0) for LCS and Surrogate Calculations

e Relative Percent Difference (RPD)

D= M*mo
(R1+R2)/2
where:
R1 = Result of Sample 1
R2 = Result of Sample 2

e Percent Difference (%D)

%D — MeasuredValue —TrueValue *100

TrueValue

where:
TrueValue = Amount spiked (can also be the CF or RF of the ICAL Standards)
Measured Value = Amount measured (can also be the CF or RF of the CCV)

e Percent Drift

% Drift = CalculatedConcentration — TheoreticalConcentration 100

TheoreticalConcentrtion

e Average
2%
Average = "=
n
where:

n = number of data points
Xi = individual data point
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Calibration Factor (CF)

where:

A = Average Peak Area over the number of peaks used for quantitation

C; = Concentration of the analyte in the standard.

Response Factor (RF)

_ (Conc s )( Area anaiye)
(Conc analyte )( AreaIStd )

where:

A = Response for analyte to be measured

Ais = Response for the internal standard

Cis = Concentration of the internal standard

C, = Concentration of the analyte to be measured

Standard Deviation (S)

X Xave
\/Z ( )?

= (-1

where:

n = number of data points

Xi = individual data point

Xave = average of all data points

Relative Standard Deviation (RSD)

S

ave

RSD = *100

where:
S = Standard Deviation of the data points
Xave = average of all data points

Section 7.0, Ver. 15.0
Date: August 1, 2016
Page: 2 of 3
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Minimum Detectable Activity (MDA)

MDA with Blank Population

3.20xS, 3
KT

S S

MDA =

Where:
K=ExXVXRXY xFx222
E = efficiency
V = sample volume
R = tracer recovery
Y = gravimetric carrier recovery
F = ingrowth or decay factor
2.22 = conversion from dpm to pCi
T, = count time of sample in minutes
Sy = standard deviation of the blank population

MDA without Blank Population

3.29 x /_Il_)+_|l_)
MDA = s b 3
K

+
KT

S

Where:
b = background count rate in cpm
Ty, = Count time of background in minutes

Section 7.0, Ver. 15.0
Date: August 1, 2016
Page: 3 0of 3

The MDA is used for radiological analysis and is calculated with the following equations:
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8.0 Revisions

The Regulatory Affairs Department has an electronic version of this Quality Assurance Manual
with tracked changes detailing all revisions made to the previous version. This version is
available upon request. Revisions to the previous version of the Quality Assurance Manual are
summarized in the table below.

Document Revision

Quality Assurance General — Replaced the term “client” with the term “customer” throughout this document. Also
Manual Version 15.0 changed references to AIHA to AIHA-LAP or AIHA-PAT as appropriate.

Section 1.0 — Limited scope of this section to just a general purpose. Removed Index and
Revision Status section.

Section 2.2 — Updated the current number of employees, the current square footage, and the
current number of buildings.

Section 3.3 — Added definitions of the TX TRRP terms SQL, MQL, and Unadj. MQL. Added air
and emissions to the definition of Environmental Sample. Added definitions of SUMMA
canisters and Tedlar bags.

Section 3.4 — Added the descriptions of abbreviations AIHA-LAP and AIHA-PAT.

Section 4.1.4 — Reworded section for clarity

Section 4.1.5 — Reworded section for clarity

Section 4.1.6 — Reworded section for clarity

Figure 4.1 — Updated Org Chart

Section 4.2 — Reworded entire section for clarity

Section 4.2.2 — Rewrote the quality policy statement

Section 4.2.6 — Renamed Lab Director to Director of Operations and reworded responsibilities.
Removed Technical Director. Added Organics Manager and Inorganics Manager. Renamed QA
Manager to QA Director.

Section 4.2.8 — Added Data Integrity System section

Section 4.3 — Reworded entire section for clarity

Section 4.3.4 — Added section for Quality Assurance Manual which was previously in 4.2.4
Section 4.4.1 — Added some language about review of routine/non-complex projects

Section 4.4.3 — Reworded section for clarity

Section 4.5.5 — Added Identification of Sub Work section. Language was previously in 4.5.3
Section 4.6.2 — Reworded section for clarity

Section 4.6.3 — Reworded section for clarity

Section 4.7 — Reworded some subsections for clarity

Section 4.8 — Reworded entire section for clarity

Section 4.9 — Reworded entire section for clarity

Section 4.10 — Reworded entire section for clarity

Section 4.11 — Reworded entire section for clarity

Section 4.12 — Reworded entire section for clarity

Section 4.14 — Reworded entire section for clarity

Section 4.15 — Reworded entire section for clarity

Section 5.2.2 — Reworded entire section for clarity

Section 5.2.2.4 — Added section for data integrity training

Section 5.2.2.5 — Added section for identification of training needs

Section 5.2.2.6 — Added section for evaluation of training effectiveness

Section 5.2.3 — Reworded section for clarity

Section 5.2.5 — Reworded section for clarity

Section 5.3.2 — Reworded section for clarity

Section 5.3.3 — Reworded section for clarity

Section 5.3.4 — Reworded section for clarity

Section 5.4.5.4 — Reworded section for clarity

Section 5.4.5.5 — Reworded section for clarity

Section 5.4.6 — Reworded section for clarity

Section 5.4.7.1 — Reworded section for clarity
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Document Revision

Section 5.4.7.2 — Added in some DoD required items

Section 5.4.7.3 — Added data reduction and review section. Language was previously in section
5.11 and section 5.12

Table 5.4.7a — Revised the levels of LIMS security

Section 5.5 — Reworded entire section for clarity

Section 5.5.2 — Added appropriate calibration curve models, quadratic curve evaluation, and
added language about higher order polynomial curves (i.e., third-order and greater) are not
allowed at ESC.

Section 5.6 — Reworded entire section for clarity

Section 5.7 — Reworded entire section for clarity

Section 5.7.4 — Added section for laboratory subsampling

Section 5.8 — Reorganized and reworded entire section for clarity

5.8.3.1 — Revised Sample Rejection Policy to a Sample Acceptance Policy and changed the
criteria that needs to be met.

Section 5.9.1 — Reworded section for clarity

Section 5.9.2 — Reworded section for clarity

Section 5.10 — Reworded entire section for clarity

Section 6.4 — Removed language about wipe testing in Metals for lead

Section 7 — Added calculations for MDA used in radiological analysis
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Certificate Expiration Approved Cert.
State/Agency Number Date/Status Certified Programs ProgramsG Cert.Type Authority
Alabama 40660 6/30/2016 DW WW, RCRA, UST Reciprocity TN
Alaska UST-080 1/11/2017 UST UST AK AK
Arizona AZ0612 6/25/2017 AIR, DW, WW, RCRA, UST Audit AZ
Arkansas 88-0469 1/21/2017 WW, RCRA, UST, Bioassay NELAP NJ
California 2932 8/31/2016 WW, RCRA, UST NELAP NJ
Colorado None 3/31/2017 DW WW, RCRA, UST Reciprocity TN
Connecticut PH-0197 3/31/2017 DW, WW, RCRA, UST Reciprocity NJ
Florida E87487 6/30/2016 AIR, DW, WW, RCRA, UST NELAP NJ
Georgia DW 923 6/16/2016 DW Reciprocity TN
Georgia None 11/30/2017 WW, RCRA, UST NELAP NJ
Georgia DW
Crypto 923 6/30/2016 DW Reciprocity NJ
Idaho TNO0003 6/16/2016 DW WW, RCRA, UST NELAP NJ
lllinois 200008 11/30/2016 DW, WW, RCRA, UST NELAP NJ
Indiana C-TN-01 6/16/2016 DW WW, RCRA, UST Reciprocity TN
lowa 364 5/1/2016 WW, RCRA, UST Audit 1A
Kansas E-10277 10/31/2016 DW, WW, RCRA, UST NELAP NJ
Kentucky DW 90010 12/31/2016 DW RCRA Reciprocity TN
Kentucky UST 16 11/30/2017 USsT Audit A2LA
Kentucky WW 90010 12/31/2016 WWwW Reciprocity NJ
Louisiana Agency ID 30792 6/30/2016 WW, RCRA, UST, AIR NELAP NJ
Louisiana DW LA150002 12/31/2016 DW NELAP NJ
Maine TN0002 7/5/2017 DW, WW, RCRA, UST Reciprocity TN, NJ
Maryland 324 12/31/2016 DW Reciprocity TN
Massachusetts M-TNOO3 6/30/2016 DW,WW RCRA, UST Reciprocity TN
Michigan 9958 6/16/2016 DW WW, RCRA, UST Reciprocity TN
Minnesota 047-999-395 12/31/2016 WW, RCRA, UST Audit MN
Mississippi None 6/16/2016 DW WW, RCRA, UST Reciprocity NJ
Missouri 340 6/16/2016 DW WW, RCRA, UST Reciprocity NJ
Montana CERT0086 1/1/2017 DW WW, RCRA, UST Reciprocity TN
Nebraska NA 6/30/2016 DW WW, RCRA, UST Reciprocity TN
Nevada TN-03-2002-34 7/31/2016 WW, DW, RCRA, UST NELAP NJ
New
Hampshire 2975 5/20/2017 DW, WW, RCRA, UST NELAP NJ
New Jersey -
NELAP TN002 6/30/2016 DW, WW, RCRA, UST, AIR NELAP NJ
New Mexico None Renewal DW WW, RCRA, UST NELAP NJ
New York 11742 4/1/2017 WW, RCRA, UST, AIR NELAP NJ
North C.
Aquatic Tox 41 11/1/2016 Aquatic Toxicity Audit NC
North Carolina
DW DW21704 7/31/2016 DW Audit NC
North
Carolina Env375 12/31/2016 WW, RCRA, UST Audit NC
North Dakota R-140 6/30/2016 DW, WW, RCRA Reciprocity TN, WI
Ohio VAP CL0069 7/22/2017 WW, RCRA, UST, AIR Audit OH
Oklahoma 9915 8/31/2016 WW, RCRA, UST, BIOASSAY NELAP NJ
Oklahoma DW DW — Volatiles & Metals NELAP NJ
Oregon TN200002 1/15/2017 DW, WW, RCRA, UST NELAP NJ




ESC Lab Sciences
Certifications

App. 11, Ver. 15.0
Date: August 1, 2016

Appendix Il to the ESC QAM Page 3 0of 3

Certificate Expiration Approved Cert.
State/Agency Number Date/Status Certified Programs Programs6 Cert.Type Authority
Pennsylvania 68-02979 12/31/2016 DW, WW, RCRA, UST 0 NELAP NJ
Rhode Island 221 12/30/2016 DW WW, RCRA, UST Reciprocity TN
South Carolina 84004 6/30/2016 WW, RCRA, UST NELAP NJ
South Dakota Pending Pending
Tennessee DW 2006 6/16/2016 DW WW, RCRA, UST Audit TN
Tennessee DW
Micro 2006 10/12/2018 DW Micro Audit TN
Texas - Env. T 104704245-07-TX 10/31/2016 DW, WW, RCRA, AIR Reciprocity NJ
Texas - Mold LAB0152 3/10/2017 MOLD NA X
Utah 6157585858 7/31/2016 DW, WW, RCRA, UST NELAP NJ
Vermont VT2006 1/5/2017 DW WW, RCRA, UST Reciprocity TN
Virginia VELAP 460132 6/14/2016 DW, WW, RCRA, UST NELAP NJ
Washington C1915 8/19/2016 DW, WW, RCRA, UST, AIR Audit A2LA
West Virginia 233 2/28/2017 WW, RCRA, UST Audit WV
West Virginia
Crypto 9966 M 12/31/2016 DW Reciprocity NJ
Wisconsin 998093910 8/31/2016 WW, RCRA, UST, Bioassay Audit Wi
Wyoming A2LA 11/30/2017 UST WW, RCRA Audit A2LA
A2LA 1461.01 11/30/2017 DW, WW, RCRA, UST, AIR, MICRO Audit A2LA
AIHA-LAP? 100789 7/1/2016 EMLAP* Audit AlIHA
DOD 1461.01 11/30/2017 RCRA, UST Audit A2LA
EPA® TNO0003 None Cryptospiridium Audit EPA
EPA® Region 8 7/15/2016 Drinking Water Reciprocity TN
USDA’ S-67674 9/3/2018 Quarantine Permit Audit USDA

(1) A2LA = American Association for Laboratory Accred.

(2) AIHA-LAP = American Industrial Hygiene Association Lab Accred. Program
(3) NELAP = National Environmental Laboratory Accred. Program

(4) EMLAP = Environmental Microbiology Laboratory Accreditation Program

(5) USDA = United States Department of Agriculture

(6) Approved Programs = The state does not have a formal certification program.
(7) Pending = The state is processing our application.
(8) EPA = Environmental Protection Agency
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3.0 SCOPE AND APPLICATION

4.0

This appendix discusses the standard practices and procedures utilized by ESC personnel for
site selection and sample collection of various matrices. Topics addressed include field
QA/QC procedures, together with equipment care and calibration for field sampling
activities. Proper collection and handling of samples is of the utmost importance to insure
that collected samples are representative of the sampling site. With this goal, proper
sampling, handling, preservation, and quality control techniques for each matrix must be
established and strictly followed. Precise identification of the collected samples and
complete field documentation including a chain of custody are also vital.

ESC Lab Sciences does not provide sampling services for Industrial Hygiene and
Environmental Lead analyses. We do require that all samples collected for these

programs be sampled using the guidelines established by NIOSH, OSHA or other
published protocol.

In addition, ESC Lab Sciences personnel do not conduct sampling in conjunction with
the Ohio Voluntary Action Program (VAP).

LIST OF SAMPLING CAPABILITIES

e Parameter Group e Sample Source

Extractable Organics Surface water, wastewater, groundwater, stormwater runoff,
drinking water, sediments, soils, chemical/ hazardous wastes,
domestic wastewater sludge, hazardous waste sludge

Volatile Organic Surface water, wastewater, groundwater, stormwater runoff,

Compounds (VOCs) drinking water, sediments, soils, chemical/ hazardous wastes,
domestic wastewater sludge, hazardous waste sludge

Metals Surface water, wastewater, groundwater, stormwater runoff,

drinking water, sediments, soils, chemical/ hazardous wastes,
domestic wastewater sludge, hazardous waste sludge

Inorganic Anions Surface water, wastewater, groundwater, stormwater runoff,
drinking water, sediments, soils, chemical/ hazardous wastes,
domestic wastewater sludge, hazardous waste sludge

Organics Surface water, wastewater, groundwater, stormwater runoff,
drinking water, sediments, soils, chemical/ hazardous wastes,
domestic wastewater sludge, hazardous waste sludge

Physical Properties Surface water, wastewater, groundwater, stormwater runoff,
drinking water, sediments, soils, chemical/ hazardous wastes,
domestic wastewater sludge, hazardous waste sludge

Cyanide Surface water, wastewater, groundwater, stormwater runoff,
drinking water, sediments, soils, chemical/ hazardous wastes,
domestic wastewater sludge, hazardous waste sludge
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e Parameter Group e Sample Source
Microbiology Surface water, groundwater, drinking water, wastewater
Macro Invertebrate Surface water, wastewater, sediments
Identification
Biotoxicity Surface water and wastewater
5.0 GENERAL CONSIDERATIONS

5.1

5.2

5.3

5.4

5.5

The following procedures are used in all of ESC's sampling activities. These procedures
must be considered in relation to the objectives and scope of each sampling event.

SELECTING A REPRESENTATIVE SAMPLING SITE

Selecting a representative sampling site is dependent upon the matrix to be sampled and type
of analyses required. These matrix specific procedures are discussed in subsequent sections.

SELECTION AND PROPER PREPARATION OF SAMPLING EQUIPMENT

The type of sampling equipment to be used is specific to the sample matrix and the analyses
to be conducted. These are discussed later in this section. Section 12.0 describes the
equipment cleaning procedures utilized by ESC personnel.

SAMPLING PROCEDURES FOR INDUSTRIAL HYGIENE AND ENVIRONMENTAL
LEAD SAMPLES

ESC does not provide sampling services for industrial hygiene and/or environmental lead
analyses. Experienced laboratory personnel can assist with advice on sampling;
however, the adequacy and accuracy of sample collection is the customer’s
responsibility.

SAMPLING EQUIPMENT CONSTRUCTION MATERIALS

To prevent direct contamination or cross-contamination of the collected sample, great attention
must be given to the construction material used for sampling equipment. Materials must be
inert, non-porous and easy to clean. Preferred materials include Teflon®, glass, stainless steel
and plastic. Plastics may not be used for collections where organics are the analytes of
interest. Stainless steel may not be used where metallic compounds will be analyzed.

SELECTION OF PARAMETERS BEING ANALYZED

Parameters for analysis are usually dictated by and based on regulated monitoring conditions
(i.e. NPDES or RCRA permits). If these do not apply, analyses are selected by ESC or the
customer based on federal regulations specific to the matrix being investigated.
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5.6 ORDER OF SAMPLE COLLECTION

5.7

Unless field conditions demand otherwise, the order of sample collection is as follows:

—

Volatile organic compounds (VOCs)

Extractable Organics (includes Total Recoverable Petroleum Hydrocarbons [TRPH],
Oil & Grease, Pesticides and Herbicides)

Total metals

Dissolved metals

Microbiological

Inorganic (includes Nutrients, Demand, and Physical Properties)

Radionuclides

N

NownkWw

SPECIAL PRECAUTIONS FOR TRACE CONTAMINANT SAMPLING

Many contaminants can be detected in the parts per billion or parts per trillion range and
extreme care must be taken to prevent cross-contamination. Therefore, extra precautions
apply where samples are collected for trace contaminants. These precautions include:

J A new pair of disposable latex gloves must be worn at each sampling location.

o Sample containers for samples suspected of containing high concentrations of
contaminants are sealed in separate plastic bags immediately after collection and
preservation.

o If possible, background samples and source samples should be collected by different

field sampling teams. If different field teams are not possible, all background
samples are collected first and placed in separate ice chests or shipping containers.
Samples of waste or highly contaminated samples are not be placed in the same
container as environmental samples. Ice chests or shipping containers for source
samples or samples that are suspected to contain high concentrations of contaminants
are discarded after use.

o If possible, one member of the field team should handle all data recording, while the
other members collect samples.

o When sampling surface waters, water samples should always be collected before
sediment samples are collected.

o Sample collection activities should proceed from the suspected area of least
contamination to the suspected area of greatest contamination.

o ESC personnel uses equipment constructed of Teflon”, stainless steel, or glass that has

been properly pre-cleaned (Sections 12.3 & 12.4) for collecting samples for trace metals
or organic compounds analyses. Teflon”, glass, or plastic is preferred for collecting
samples where trace metals are of concern. Equipment constructed of plastic or PVC
are not be used to collect samples for trace organic compounds analyses.

o When fuel powered units are utilized, they are placed downwind and away from any
sampling activities.

o Monitoring wells with free product are not sampled for trace contaminant analysis.
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5.8 SAMPLE HANDLING AND MIXING

5.9

Sample handling should be kept to a minimum. ESC personnel must use extreme care to
avoid sample contamination. If samples are placed in an ice chest, personnel should ensure
that sample containers do not become submerged or tip over as this may result in cross-
contamination. Small sample containers (e.g., VOCs or bacterial samples) are placed in
airtight plastic bags to prevent cross-contamination.

Once a sample has been collected, it may have to be split into separate containers for
different analyses. A liquid sample is split by shaking the container or stirring the sample
contents with a clean pipette or pre-cleaned Teflon® rod. Then the contents are alternately
poured into respective sample containers. Items used for stirring must be cleaned in
accordance with the guidelines set forth in Section 12.0. Samples for VOCs, Cyanide, Total
Phenol, and Oil & Grease must be collected as discrete grabs.

A soil sample may be split but must first be homogenized as thoroughly as possible to ensure
representative sub-samples of the parent material. This is accomplished using the quartering
method. The soil is placed in a sample pan and divided into quarters. Each quarter is mixed
separately then all quarters are mixed together. This is repeated several times until the
sample is uniformly mixed. Ifa round bowl is used, mixing is achieved by stirring the
material in a circular fashion with occasional inversion of the material.

Soil and sediment samples collected for volatile organic compounds are not be mixed. The
appropriate sample container should be filled completely, allowing little to no headspace.

Moisture content inversely affects the accuracy of mixing and splitting a soil sample.

QUALITY CONTROL SAMPLES

Quality control samples must be collected during all sampling events to demonstrate that the
sample materials have not been contaminated by sampling equipment, chemical
preservatives, or procedures relating to the sample collection, transportation and storage. A
summary of the recommended frequency for collecting field quality control samples is
presented in the following:
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5.9.1 Quality Control Samples
Number | Pre-cleaned | Field cleaned Trip
of equipment equipment blank Duplicate
samples blank' blank (VOCs)
10 or minimum of | minimum of 1 | one per minimum one then 10%”
more 1 then 5% then 5% cooler’
5-9 one one one per one
cooler’
less than | one one one per Not required, but recommend a
5 cooler’ minimum of one. USACE projects
require one. Customer specific
QAPP requirements must be
considered.

Pre-cleaned blanks are to be collected after the initial decontamination procedure has been completed but
before the first sample is collected. Only one pre-cleaned or field-cleaned blank is required if less than
10 samples are collected. Only analyte-free water as defined in this document will be used in the
preparation of any field and/or equipment blank.

Where VOC methods are analyzed simultaneously, such as 601/602, only one (1) trip blank is required
per cooler.

Duplicate samples are collected for all VOC samples.

5.10 VOLATILE ORGANIC COMPOUND SAMPLING

Water Samples

Generally, groundwater, drinking water and wastewater samples for the analysis of
volatile organic compounds are collected in duplicate pre-labeled 40mL vials. During
bottle kit preparation in the laboratory, 200uL of concentrated HCl is added to each clean
and empty vial. A Teflon® septum is placed in each cap and a cap is placed securely on
each vial.

The sampler should check the water being sampled for residual chlorine content. This is
done with residual chlorine testing strips. If no chlorine is present, the prepared vials may
be filled as needed. If residual chlorine is present, add sodium thiosulfate (Na,S,03) to
each vial prior to sampling.

To fill the vial properly, the sample is poured slowly down the inside wall of the vial
until a convex meniscus is formed. Care should be taken to minimize turbulence. The cap
is then applied to the bottle with the Teflon® side of the septum contacting the sample.
Some overflow is lost; however air space in the bottle should be eliminated. Check for air
bubbles by inverting the capped vial and tapping against the heel of the hand. This will
dislodge bubbles hidden in the cap. If any bubbles are present, repeat the procedureusing
a clean vial and re-sample with a new preserved and septum. At a minimum, duplicate
vials should always be collected from each sample location.
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For analysis using EPA Method 524.2, samples that are suspected to contain residual
chlorine, 25mg of ascorbic acid per 40mL of sample is added to each sample vial prior to
sampling. Additionally, if analytes that are gases at room temperature (i.e. vinyl
chloride, etc.) or any of the analytes in following table are not to be determined, 3mg of
sodium thiosulfate is recommended for use to remove residual chlorine during sampling.
If residual chlorine is present in the field sample at >5mg/L, then add additional 25mg or
ascorbic acid or 3mg of sodium thiosulfate for each Smg/L of residual chlorine present.
Sample vials are filled as previously described. Following collection and dechlorination,
Method 524.2 samples are adjusted to a pH of <2 with HCL.

Acetone Acrylonitrile Allyl chloride
2-Butanone Carbon disulfide Chloroacetonitrile
1-Chlorobutane t-1,2-Dichloro-2-butene 1,1-Dichloropropanone
Diethyl ether Ethyl methacrylate Hexachloroethane
2-Hexanone Methacrylonitrile Methylacrylate

Methyl iodide Methylmethacrylate 4-Methyl-2-pentanone
Methyl-tert-butyl ether Nitrobenzene 2-Nitropropane
Pentachloroethane Propionitrile Tetrahydrofuran

For more detailed instructions, see the published method.

Soil Samples

Option 1 — Core Sampling Device

Soil samples for volatile organic analysis are sampled using traditional core sampling
methods. Once the core sample is collected, additional samples should be taken using an
Encore™ sampler, either 5g or 25g, capped, sealed, and immediately cooled. The holding
time for this method is 48 hours.

Option 2 — Pre-weighed Vial

In the other option for volatile soil sampling, 40mL vials with cap, Teflon® lined septum,
preservative (SmL sodium bisulfate solution), and stir bar are pre-weighed, either by the user
or the manufacturer. The vial is weighed on a balance capable of measuring to 0.01g and
labeled with the pre-weighed value. In the field, place roughly 5g of sample into a pre-
weighed vial, cap, and then immediately place on ice to achieve a temperature of <6°C.
Exact soil weights can be measured using the pre-weight of the vial and the post-sampling
weight. The difference represents the actual weight of the soil sample. The holding time for
this method is 14 days.

Unless specifically permitted by the regulatory authority, VOC samples (liquid or solid)
should never be mixed or composited.
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5.11 OIL AND GREASE SAMPLING

5.12

Aqueous samples collected for oil and grease analyses must be collected as discrete grab
samples. Sample containers should not be rinsed with sample water prior to sample
collection and samples should be collected directly into the sample container. Intermediate
vessels should only be used where it is impossible to collect the sample directly into the
sample container and, in this case, only Teflon” beakers should be used. Samples should be
taken from well-mixed areas.

CYANIDE SAMPLING

Cyanide is a very reactive and unstable compound and should be analyzed as soon as
possible after collection. Samples are collected in polyethylene or glass containers and are
pretreated and preserved in the manner specified in the following paragraphs.

5.12.1 Test for Oxidizing Agents

1. Test the sample with residual chlorine indicator strips.
Add a few crystals of ascorbic acid and test until negative.

3. Add an additional 0.6 grams of ascorbic acid for each liter sampled to
remove residual chlorine.

4. Preserve the pretreated sample by to a pH > 12.0 with NaOH and cool to 4 +
2°C. Verify the pH of the samples as per Section 14.2.

5. Equipment blanks must be handled in the same manner as described in steps
1 through 4.

5.12.2 Test for Sulfide

1. Test the sample for sulfide using the sulfide test strip (formally HACH KIT).
If sulfide is not removed by the procedure below, the sample must be preserved
with NaOH to pH > 12.0 and analyzed by the laboratory within 24 hours.

3. Sulfide should be removed by filtering visible particulate. Retain filter (filter
#1).

4. Remove the sulfide by adding lead carbonate powder to the filtrate to cause
the sulfide to precipitate out.

5. Test the filtrate for the presence of sulfide. If sulfides are present, repeat
steps 1 and 4 until no sulfides are shown present.

6. The precipitate can now be filtered from the sample and this filter is discarded.

7. The sample is then reconstituted by adding the sediment collected on filter #1
back to the filtrate.

8. Preserve the pretreated sample to a pH > 12.0 with NaOH and cool to 4 +
2°C. Verify the pH of the samples as per Section 14.2

0. Equipment blanks must be handled in the same manner as described in steps

1 through 9.
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5.13 BIOMONITORING SAMPLING

Aqueous samples collected for Bioassay can be collected in either glass or HDPE plastic.
There is no chemical preservation for this type of sample and the required volume varies
with each type of analysis. Following sampling, all samples must be cooled to 0-6°C and
can be held for a maximum of 36 hours from the time of collection. Grab and composite
sample protocols are utilized for acute and chronic bioassays and are chosen according to
permit requirements. Samples are collected with minimum aeration during collection and
the container are filled allowing no headspace. Samples may be shipped in one or more 4L
(1 gal.) CUBITAINERS® or unused plastic "milk" jugs. All sample containers should be
rinsed with source water before being filled with sample. Containers are not reused. If
the sample is a chlorinated effluent, total residual chlorine must be measured immediately
following sample collection.

5.14 PROCEDURES FOR IDENTIFYING POTENTIALLY HAZARDOUS SAMPLES

Any sample either known, or suspected, to be hazardous are identified as such on the chain
of custody. Information explaining the potential hazard (i.e., corrosive, flammable, poison,
etc.) are also be listed.

5.15 COLLECTION OF AUXILIARY DATA

All auxiliary data are entered in the field records. Auxiliary data relative to a particular
sampling location should be recorded concurrent with the sample event. Matrix specific
auxiliary data are discussed later in this section.

5.16 TIME RECORDS

All records of time are kept using local time in the military (24 hour) format and are
recorded to the nearest minute.

5.17 REFERENCES

ESC maintains copies of the various sampling references in the sample equipment room.
Pertinent pages of these documents may be photocopied and taken to the field during
sampling investigations. A bibliography of references used in the development of this
section is presented in Section 17.

6.0 ANCILLARY EQUIPMENT AND SUPPLIES

The equipment used to collect samples and conduct necessary purging activities is listed in
subsequent sections for each type of sample. However, Section 6.1 lists some of the
ancillary field equipment and instruments that may be required.



ESC Lab Sciences

Sampling Quality Assurance Manual
Appendix III to the ESC QAM

App. 111, Ver. 15
Date: August 1, 2016
Page: 11 of 73

6.1 ANCILLARY EQUIPMENT AND SUPPLIES
Flow ISCO Continuous Flow Meters 3230, 3210, 2870; Flo-Poke pipe insert
Measurement:
Personal Hard Hats, Face Shields, Rubber and Latex Gloves, Tyvex protective
Protective coveralls, rubber boots, safety glasses
Equipment:
Field Water Level Indicator, Continuous Recording pH Meter, Portable
Instruments: pH/Temperature Meters, Hach DR-100 Chlorine Analyzer, Hach CEL/700
Portable Laboratory, YSI Field Dissolved Oxygen/Temperature Meter w/
Submersible Probe, Portable Field Specific Conductance Meter, Hach 2100P
Portable Turbidimeter
Chemical Deionized Water, Tap Water, Liquinox Detergent, Isopropanol, Nitric Acid,
Supplies & Hydrochloric Acid, Sulfuric Acid, Sodium Hydroxide, Ascorbic acid, Sodium
Reagents: Thiosulfate, Ascorbic Acid, Zinc Acetate, pH calibration buffers (4.0, 7.0, and
10.0), Hach Sulfide Kit, lead carbonate powder, Specific Conductance
Standard, Turbidity Standards
Tools: Pipe Wrench, Bung Wrench, Crowbar, Hammer, Assorted Screwdrivers, Tape
Measures, Channel Lock Pliers, Vise Grip Pliers, Duct Tape, Vinyl Pull Ties
Miscellaneous: Cellular Phones, Pagers, Walkie Talkies, 12 Volt Batteries, Flashlights,
Extension Cords, Brushes, Plastic sheeting, Fire extinguishers, Water Squeeze
Bottles, First Aid Kit, lengths of rigid PVC conduit, aquatic sampling nets
(Wildco)
7.0 WASTEWATER SAMPLING
7.1 SAMPLING EQUIPMENT
Type Use Materials Permissible Parameter Groups
Tygon tubing; glass | All parameter groups except oil
Continuous Sampling | or plastic sample & grease, extractable organics,
Wastewater container and VOCs
Samplers- Teflon®™ tubing;
Peristaltic Pump | Sampling | glass sample All parameter groups except
container VOCGs




ESC Lab Sciences App. 111, Ver. 15

Sampling Quality Assurance Manual Date: August 1, 2016
Appendix III to the ESC QAM Page: 12 of 73
7.2  GENERAL CONSIDERATIONS

7.3

The procedures used by ESC are generally those outlined in the NPDES Compliance Inspec-
tion Manual. Additional guidance is given in the EPA Handbook for Monitoring Industrial
Wastewater. Some important considerations for obtaining a representative wastewater
sample include:

o The sample should be collected where the wastewater is well mixed.

o Samples should not be collected directly from the surface/bottom of the wastestream.
o In sampling from wide conduits, cross-sectional sampling should be considered.

J If manual compositing is employed, the individual sample bottles must be thoroughly

mixed before pouring the individual aliquot into the composite container.

SAMPLING SITE SELECTION

Wastewater samples should be collected at the location specified in the NPDES or sewer use
permit if such exists. If the specified sampling location proves unacceptable, the project
manager shall select an appropriate location based on site-specific conditions. An attempt
should be made to contact the regulatory authorities for their approval. The potential for this
type of issue highlights the need for a site inspection prior to the scheduled sampling event.

7.3.1 Influent

Influent wastewaters should be sampled at points of high turbulence and mixing.
These points are: (1) the upflow siphon following a comminutor (in absence of grit
chamber); (2) the upflow distribution box following pumping from main plant wet
well; (3) aerated grit chamber; (4) flume throat; or (5) pump wet well when the pump
is operating. Raw wastewater samples should be collected upstream of sidestream
returns.

7.3.2 Effluent

Effluent samples should be collected at the site specified in the permit or, if no site is
specified, at the most representative site downstream from all entering wastewater
streams prior to final discharge.

7.3.3 Pond and Lagoon Sampling

Composite samples of pond and lagoon effluent are preferred over grabs due to the
potential for ponds and lagoons to short circuit the projected flow paths. However, if
dye studies or facility data indicate a homogeneous discharge, grab samples may be
taken.
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7.4  SAMPLING TECHNIQUES: GENERAL

7.5

The choice of a flow-proportional or time-proportional composite sampling program
depends upon the variability of flow, equipment availability, sampling point configuration
and accessibility. Flow metered sampling is necessary for complete wastewater
characterization and should be utilized where possible. If not feasible, a time-proportional
composite sample is acceptable.

A time-proportional composite sample consists of aliquots collected at constant time
intervals and can be collected either manually or with an automatic sampler.

A flow proportional composite sample consists of aliquots collected automatically at
constant flow intervals with an automatic sampler and a flow-measuring device. Prior to
flow-proportional sampling, the flow measuring system (primary flow device, totalizer, and
recorder) should be examined. The sampler may have to install flow measurement
instrumentation if automatic sampling is to be used.

USE OF AUTOMATIC SAMPLERS
7.5.1 General

Automatic samplers are used when several points are sampled at frequent intervals,
with limited personnel, or when a continuous sample is required. Automatic
samplers used by ESC must meet the following requirements:

o Must be properly cleaned to avoid cross-contamination from prior sampling
events.

o No plastic or metal parts shall come into contact with the sample when
parameters to be analyzed could be impacted by these materials.

J Must be able to provide adequate refrigeration. Commercially available ice

is placed in the sampler base and packed around the container approximately
half way up the sample container.

J Must be able to collect a large enough sample for all required analyses.
Composite sample containers (glass or plastic) hold up to 10 liters.

o A minimum of 100 milliliters should be collected each time the sampler is acti-
vated.

o Should provide a lift of at least 20 feet and be adjustable so that sample
volume is not a function of pumping head.

J Pumping velocity must be adequate to transport solids without settling.

o The intake line must be purged a minimum of one time before each sample is
collected.

. The minimum inside diameter of the intake line should be 1/4 inch.

o Have a power source adequate to operate the sampler for 48 hours at 15-

minute sampling intervals.
o Facility electrical outlets may be used if available.
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o Facility automatic samplers may be used for conventional parameters if they
meet ESC QA/QC criteria.

7.5.2

7.5.2.1

7.5.3

Specific operating instructions, capabilities, capacities, and other pertinent
information for automatic samplers presently used by ESC are included in the
respective operating manuals and are not presented here.

All data relative to the actual use of automatic equipment on a specific job is
recorded in sampling logbooks.

Equipment Installation
Conventional Sampling

Automatic samplers may be used to collect time-proportional composite or flow-
proportional composite samples. In the flow-proportional mode, the samplers are
activated by a compatible flow meter. Flow-proportional samples can also be
collected using a discrete sampler and a flow recorder and manually compositing the
individual aliquots in flow-proportional amounts.

Installation procedures include cutting and installing the proper length of tubing,
positioning it in the wastewater stream, and sampler programming. All new tubing
(Dow" Corning Medical Grade Silastic, or equal, in the pump and Tygon”, or equal,
in the sample train) will be used for each sampler installation.

For a time-proportional composite, the sampler should be programmed to collect
100mL samples at 15-minute intervals into a refrigerated 10L plastic or glass jug, as
appropriate for the particular parameters being analyzed.

For a flow-proportional composite, the sampler should be programmed to collect a
minimum of 100mL for each sample interval. The sampling interval should be based
on the flow of the waste stream.

Automatic Sampler Maintenance, Calibration, and Quality Control

To ensure proper operation of automatic samplers, the procedures outlined in this
section are used to maintain and calibrate ESC automatic samplers. Any variance
from these procedures is documented.

Proper sampler operation is checked by ESC personnel prior to each sampling event.
This includes checking operation through three cycles of purge-pump-purge;
checking desiccant and replacing if necessary; checking charge date on NiCad
batteries to be used; and repairing or replacing any damaged items.
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Prior to beginning sampling, the purge-pump-purge cycle is checked at least once.
The sample volume is calibrated using a graduated cylinder at least twice, and the
flow pacer that activates the sampler is checked to be sure it operates properly.

Upon return from a field trip, the sampler is examined for damage. The operation is
checked and any required repairs are performed and documented. The sampler is
then cleaned as outlined in Section 12.

MANUAL SAMPLING

Manual sampling is normally used for collecting grab samples and for immediate in-situ
field analyses. Manual sampling may also be used when it is necessary to evaluate unusual
waste stream conditions. If possible, manually collected samples are collected in the actual
sample container that is submitted to the laboratory. This minimizes the possibility of
contamination from an intermediate collection container.

Manual samples are collected by (1) submerging the container neck first into the water; (2)
inverting the bottle so that the neck is upright and pointing into the direction of wastewater
flow; (3) quickly returning the sample container to the surface; (4) shake to rinse. Pour the
contents out downstream of sample location; (5) collect sample as described in steps 1, 2,
and 3; pour out a few mL of sample downstream of sample collection. This allows for
addition of preservatives and sample expansion.

Exceptions to the above procedure occur when preservatives are present in the sampling
container or when oil & grease, microbiological, and/or VOC analyses are required. In these
cases, samples are collected directly into the container with no pre-rinsing.

If the water or wastewater stream cannot be physically or safely reached, an intermediate
collection container may be used. This container must be properly cleaned (Section 12) and
made of an acceptable material. A separate collection container should be used at each
sampling station to prevent cross-contamination between stations. The sample is collected
by lowering a properly cleaned Teflon®, plastic, or glass collection vessel into the waste
stream. The intermediate vessel may be lowered by hand, pole or rope.

SPECIAL SAMPLE COLLECTION PROCEDURES
7.7.1  Trace Organic Compounds and Metals

Due to the ability to detect trace organic compounds and metals in extremely low
concentrations, care must be taken to avoid contamination of the sample. All
containers, composite bottles, tubing, etc., used in sample collection for trace organic
compounds and metals analyses should be prepared as described in Section 12.
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7.7.2

7.7.3

7.7.4

Personnel handling the sample should wear a new pair of disposable latex gloves
with each set of samples collected to prevent cross-contamination. A more detailed
discussion is given in Section 5.7 under special precautions for trace contaminant
sampling.

Bacterial Analysis

Samples for bacterial analysis are always collected directly into the prepared glass or
plastic sample bottle. The sample bottle should be kept closed until immediately
prior to sampling and never rinsed with sample. When the container is opened, care
should be taken not to contaminate the cap or the inside of the bottle. The bottle
should be held near the base and plunged, neck downward, below the surface and
turned until the neck points upward and upstream. The bottle should be filled to
within one-inch of the top and capped immediately.

Section 14 presents preservation procedures and holding times. As holding times are
limited to 6 hours for microbiological analyses, special arrangements may be
required to ensure that these samples reach the laboratory within this timeframe.

Immiscible Liquids/Oil and Grease

Oil and grease may be present in wastewater as a surface film, emulsion, solution, or
a combination of these forms. A representative sample for oil and grease analysis is
difficult to collect. The sampler must carefully evaluate the location of the sampling
point to find the area of greatest mixing. Quiescent areas should be avoided.

Because losses of oil and grease will occur on sampling equipment, collection by
composite sampler is not practical. Intermediate sampling vessels should not be used
if possible. If intermediate collection vessels are required they should be made of
Teflon”™ and be rinsed with the sample three times before transferring any sample to
the sample container. Sample containers, however, should never be rinsed.

Volatile Organic Compounds Analyses

Water samples to be analyzed for volatile organic compounds are collected in 40mL
pre-preserved (200uL of concentrated HCI) vials with screw caps. A Teflon®-
silicone septum is placed in each cap prior to the sampling event. The Teflon® side
must be facing the sample.

Sampling containers with preservatives are pre-labeled prior to any field activities to
reduce the chances of confusion during sampling activities. A complete list of
sample preservatives, containers, holding times, and volumes is found in Section 14.
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The sampler should check the water to be sampled for chlorine. This is done with
residual chlorine indicator strips. If no chlorine is found, the vials may be filled. If
residual chlorine is present, the sampling and preservation procedures listed in
Section 5.10 of this manual must be performed.

7.8 AUXILIARY DATA COLLECTION

While conducting wastewater sampling, the following information may also be gathered:

o Field measurements -- pH, DO, conductivity, temperature

o Flows associated with the samples collected -- continuous flows with composite
samples and instantaneous flows with grab samples

o Diagrams and/or written descriptions of the sample locations

o Photographs of pertinent wastewater-associated equipment, such as flow measuring
devices, treatment units, etc.

o Completion of applicable forms required during specific investigations.

All observations, measurements, diagrams, etc., are entered in field logbooks or attached thereto.

8.0 SURFACE WATER AND SEDIMENT SAMPLING

8.1 EQUIPMENT

Equipment Type | Use | Material | Permissible Parameter Groups
Surface Water Sampling
Depth All parameter groups except extractable organics,
Kemmerer Sampler sampling PVC VOCs, and oil & grease
Sampling Teflon® All parameter groups except VOCs, oil & grease,
& micro

Automatic Samplers -
All parameter groups except extractable organics,

Sampling PVC VOCs, oil & grease, and micro

Sample Collection . Stainless
Container Sampling steel All parameter groups
Sampling Teflon® | All parameter groups
Bailers Sampling PVC All parameter groups except extractable organics,

VOCs, and oil & grease
Sediment Sampling
Carbon | Demand, nutrients, and extractable organics (for

Hand Augers Sampling Steel hard packed soils only)
. Stainless
S:iin}:?t Core Sampling Steel, All parameter groups
P Teflon”
Encore™ Sampling Teflon® | VOC Sediment/soil
®
Scoops Sampling Teflon All parameter groups

coated
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Equipment Type Use Material Permissible Parameter Groups
Mixing Bowl Compositing Glass All parameter groups except VOCs
Sampling, Stainless
Spoons, spatula compositing Steel All parameter groups

8.2 GENERAL

Selection of surface water sampling locations for water quality studies are determined by the
objective of the study and waterway type. Factors that impact and alter water quality and
characteristics (dams, bridges, discharges, etc.) must be considered. Accessibility is important.

8.3 SAMPLE SITE SELECTION

Fresh water environments are commonly divided into two types: (1) rivers, streams, and
creeks; and (2) lakes, ponds, and impoundments. Since these waterways differ considerably
in general characteristics, site selection must be adapted to each.

Prior to conducting a sampling event, an initial survey should be conducted to locate prime
sampling points. Bridges and piers provide ready access to sampling points across a body of
water. However, they should only be used when found not to be detrimentally impacting
stream characteristics.

If wading for water samples must be done, caution should be used to avoid disturbing bottom
deposits that could result in increased sediment in the sample. Shallow areas may be best for
sediment sampling.

8.3.1 Rivers, Streams, and Creeks

Sampling sites should be located in areas possessing the greatest degree of cross-
sectional homogeneity. Such points are easily found directly downstream of a riftle
or rapid. These locations are also good for sediment sampling. In the absence of
turbulent areas, a site that is clear of immediate point sources, such as tributaries and
effluent discharges, may be used.

Typical sediment deposition areas are located at the inside of river bends and down-
stream of islands or other obstructions. Sites immediately upstream or downstream
from the confluence of two streams or rivers should be avoided due to inadequate
mixing of the combining flows. Also, backflow can upset normal flow patterns.

Great attention should be given to site selection along a stream reach:

. Sites should be spaced at intervals based on time-of-water-travel. Sampling
sites may be located at about one-half day time-of-water-travel for the first
three days downstream of a waste source for the first six sites and then
approximately one day for the remaining distance.
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o If the study data is for comparison to previous study data, the same sampling
sites should be used.
o Sites should be located at marked physical changes in the stream channel.
o Site locations should isolate major discharges as well as major tributaries.

Dams and weirs usually create quiet, deep pools in river reaches that would
otherwise be swift and shallow. When times of travel through them are long, sites
should be established within them.

Some structures, such as dams, permit overflow that may cause significant aeration
of oxygen deficient water. Sites should be located short distances upstream and
downstream of these structures to measure the rapid, artificial increase in dissolved
oxygen (DO), which is not representative of natural aeration.

A minimum of three sites should be located between any two points of major change
in a stream, even if the time-of-travel between the points of change is short. Major
changes include, but are not limited to, a waste discharge, a tributary inflow, or a
significant change in channel characteristics. Sampling three sites is also important
when testing rates of change of unstable constituents. Results from two of three sites
will usually support each other and indicate the true pattern of water quality in the
sampled zone. If the effect of certain discharges or tributary streams of interest is
desired, sites should be located both upstream and downstream of these points.

Due to the tendency of the influent from a waste discharge or tributary to slowly mix,
cross-channel, with the main stream, it is nearly impossible to measure their effect
immediately downstream of the source. Thus, samples from quarter points may miss
the wastes and only indicate the quality of water above the waste source.

Conversely, samples taken directly in the stream portion containing the wastes would
indicate excessive effects of the wastes with respect to the river as a whole.

Tributaries should be sampled as near the mouth as possible. Often, these may be
entered from the main stream for sampling by boat. Care should be taken to avoid
collecting water from the main stream that may flow back into the tributary as a
result of density differences created by temperature, salinity, or turbidity differences.

Actual sampling locations vary with the size and amount of turbulence in the stream
or river. Generally, with streams less than 20 feet wide, well mixed areas and
sampling sites are readily found. In such areas, a single grab sample taken at mid-
depth at the center of the channel is adequate. A sediment sample can also be
collected at the center of the channel. For slightly larger streams, at least one vertical
composite should be taken from mid-stream. It should be composed of at least one
sub-surface, mid-depth, and above the bottom sample. Dissolved oxygen, pH,
temperature, conductivity, etc. should be measured on each aliquot of the vertical
composite. Several locations should be sampled across the channel width on the
larger rivers. Vertical composites across the channel width should be located



ESC Lab Sciences App. 111, Ver. 15
Sampling Quality Assurance Manual Date: August 1, 2016
Appendix III to the ESC QAM Page: 20 of 73

83.2

proportional to flow, i.e., closer together toward mid-channel where flow is greater
and less toward the banks where the flow proportionally lower.

The field crew will determine the number of vertical composites and sampling depths
for each area. They should base their decisions upon two considerations.

1. The larger the number of sub-samples, the more nearly the composite sample
will represent the water body.
2. Taking sub-samples is time consuming and expensive, and increases the

chance of contamination.

A number of sediment samples should be collected along a cross-section of a river or
stream to adequately characterize the bed material. The normal procedure is to
sample at quarter points along the cross-section of the site. When the sampling
technique or equipment requires that the samples be extruded or transferred at the
site, they can be combined into a single composite sample. However, samples of
dissimilar composition should not be combined. They should be kept separate for
analysis in the laboratory. To ensure representative samples, coring tubes are
employed. The quantity of each sub-sample that is composited shall be recorded.

Lakes, Ponds, and Impoundments

Lakes, ponds, and impoundments have a much greater tendency to stratify than rivers
and streams. This lack of mixing requires that more samples be obtained from the
different strata. Occasionally, extreme turbidity differences occur vertically where a
highly turbid river enters a lake. This stratification is caused by temperature
differences where the cooler, heavier river water flows beneath the warmer lake water.
A temperature profile of the water c