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1.0 INTRODUCTION 

1.1 General 

This Sampling and Analysis Plan (SAP), which includes the Field Sampling Plan/Quality Assurance 
Project Plan (FSP/QAPP) in Sections 3.0 and 4.0 through 8.0, respectively, contains procedures related 
to the collection and analysis of groundwater, air, and media samples at the Modesto Groundwater 
Superfund Site. Specifically, this SAP specifies the various procedures to be followed by the Contractors 
in performing long-term operation and maintenance (O&M) and optimization services for the 
groundwater treatment component of the Modesto Groundwater Superfund Site. Figures 1-1 and 1-2 are 
piping and instrumentation drawings of the groundwater treatment (GWT) system. 

The Modesto Groundwater Contamination Site was designated a Superfund Site in March 1989. The site 
initially included Municipal Well Number 11 (Well 11), which was contaminated with tetrachloroethene 
(PCE) above the federal and state maximum contaminant level (MCL) of 5.0 parts per billion (ppb), and 
potential groundwater contamination sources that may contribute to the groundwater contamination in 
the zone of influence for Well 11. Well 11, at the corner of Magnolia and Mensinger avenues, is owned 
by the City of Modesto. The well is not in use due to concentrations of naturally-occurring uranium 
above the MCL of 20 picocuries per liter (pCi/L). Through previous investigations, Halford’s Cleaners, 
at 941 McHenry Avenue, was determined to be the primary source of PCE contamination in Well 11. 
Extraction and treatment systems have been installed to remediate soil and groundwater contamination. 
For information on site history and previous work completed at the site, refer to the Modesto 
Groundwater Contamination Site Interim Remedial Action Report (Ecology and Environment, 2001). All 
figures and tables are presented at the end of this report. 

This document was prepared for the United States Army Corps of Engineers under contract W91238-07-
D-0006, Task Order 0004, Job Number 17326884.3001G. Consistent with the requirements of the 
Comprehensive Environmental Response, Compensation, and Liability Act (40 Code of Federal 
Regulations [CFR] Part 35, Subpart O), responsibility for the operation of the interim groundwater 
treatment system has been transferred from the United States Environmental Protection Agency (EPA) to 
the State of California. Under this cost sharing agreement between EPA and the State of California, the 
state accepted responsibility on 5 July 2012 for the groundwater extraction, treatment, and disposal 
elements of the interim remedy; EPA retains responsibility for the interim soil vapor extraction system, 
as well as the long-term monitoring of soil gas and groundwater. As part of that agreement, EPA 
accepted responsibility for preparing separate SAPs for each of the interim treatment systems. 

1.2 Format of Document 

To ensure consistency, this SAP identifies the various procedures, protocols, and methodologies to be 
employed by the Contractors during the performance of long-term O&M and optimization services for 
the groundwater treatment component of the Modesto Groundwater Superfund Site. 

This SAP focuses on sampling and field procedures for each media, laboratory analytical methods, 
sample handling and documentation procedures, and field and laboratory quality assurance/quality 
control (QA/QC) procedures. This document also provides general information on sampling and 
analytical procedures, data management and assessment, and QA/QC, while topic-specific standard 
operating procedures (SOPs), field forms, and checklists are included as appendices. These appendices 
generally pertain to the following activities: 
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• Contractor’s SOPs and Quality Procedures 

• Field Activities 

• City of Modesto Report Forms 

• QC Checklist 

• Subcontract Laboratory’s QA Manual/SOPs 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

2.1 General 

This section identifies the various roles and responsibilities associated with O&M of the groundwater 
treatment plant at the Modesto Groundwater Superfund Site.  

2.2 Program/Project Management 

2.2.1 Program/Project Organization 

The Contractor will be responsible for documenting all field activities, performing sampling, and 
preparing monthly and quarterly reports for this project. Figure 2-1 presents the Project Management 
(PM) Organization Chart and shows Department of Substance Control (DTSC) project personnel, 
Contractor project personnel, and subcontractors. This chart also depicts the reporting relationships and 
lines of communication and authority between DTSC project personnel, Contractor project personnel, 
and subcontractors. The following section details the responsibilities and authorities of key project 
personnel from regulatory agencies, the Contractor, and its subcontractors for this project. This section 
further details the project organization relevant to the acquisition of chemical data. 

2.2.1.1 Regulatory Authorities 

The O&M activities are being performed by a contractor to DTSC. The primary regulatory agencies are 
EPA and DTSC. Listed below are key personnel from EPA and DTSC, followed by descriptions of their 
respective positions on this project. 

Title     Name 
EPA Project Manager   Anh Tu Nguyen 
DTSC Project Manager   Jim Rohrer 

EPA Project Management. Mr. Nguyen is the EPA’s PM for Region 9 and will provide federal review 
and execution of the O&M at the site. 

DTSC. Mr. Rohrer serves as the DTSC contact and will provide regulatory review for all monthly and 
quarterly reports associated with O&M work at the site. 

2.2.1.2 Contractor 

Key personnel involved with the project for the Contractor and a description of their responsibilities are 
included in Section 2.3. 

The following are position descriptions of key Contractor program and project personnel. 

Principal-in-Charge (PIC). The PIC for this contract is responsible for the overall direction, 
coordination, technical consistency, and review of the entire project. Through the PM, the PIC will 
monitor the performance of all project staff. 
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PM. The PM and will be responsible for overseeing all site activities, and ensuring that remedial actions 
conform to the SAP. The PM provides management support throughout the project and will author or 
review technical documents submitted to DTSC. 

O&M Task Leader (TL). The O&M TL for this contract is responsible for assisting the project manager 
in all O&M and construction-related activities. The O&M TL is also responsible for all routine and non-
routine O&M activities at the site and is responsible for QA of field activities and for executing the work 
elements related to the sampling program. These work elements include documenting field activities, 
maintaining field notes, maintaining a record of on-site personnel and visitors, and implementing the 
SAP. 

Project Chemist. The project chemist for this contract is responsible for coordinating technical 
consistency of chemistry-related issues for the entire program. The project chemist will assist the project 
manager in monitoring the performance of all analytical related activities including sample collection 
through analytical reporting. 

2.2.1.3 Subcontractors 

A detailed description of the subcontractor responsibilities is provided in Subsection 2.3.4. 

Analytical Laboratories. ALS Environmental (ALS) in Kelso, Washington, will analyze the majority of 
groundwater samples. GEL Laboratories, LLC (GEL) in Charleston, South Carolina, will analyze 
groundwater and media for uranium. Eurofins Air Toxics, Inc. (Eurofins) in Folsom, California, will 
analyze vapor samples. ALS, GEL, and Eurofins are certified by the State of California Department of 
Health Services Environmental Laboratory Accreditation Program (ELAP). 

Bioassay Laboratory. Aquatic Bioassay & Consulting Laboratories, Inc. (ABC), in Ventura, California, 
is subcontracted to analyze groundwater samples for the 96-hour chronic bioassay analysis. ABC is also 
certified by ELAP. 

2.3 Consultant QC 

2.3.1 QC Organization 

This section addresses the responsibilities of all project personnel as they relate to the quality 
management function, and describes the integration of the corporate QA program into the execution of 
QC operations for project-related tasks. Figure 2-1 identifies key project personnel. 

All selected staff for this project have the qualifications and experience required for conducting their 
specific assignments. 

2.3.2 QC Responsibilities 

All project personnel are responsible for identifying, reporting, and documenting any activities that could 
adversely affect the quality requirements set forth by the contract. The QC staff (hereafter referred to as 
consultant QC staff) are specifically responsible for verifying the correction of activities or materials that 
do not conform to contract-specified requirements, including all laboratory deliverables. The consultant 
QC staff consists of a PIC and designees. The PIC staff will maintain a close working relationship with 
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operational management (refer to Figure 2-1), and keep them advised of situations which, if not corrected 
or controlled, may adversely affect the overall quality of the project. 

2.3.3 Project Management Responsibilities 

It is the responsibility of all management personnel to be aware of and implement the quality policies and 
practices set forth by this SAP. The PM may delegate authority to appropriate personnel to assure 
activities are conducted in a compliant, cost-effective, and timely manner; however, responsibility for the 
project will remain with the PM. A summary of the QA/QC responsibilities of project management 
personnel is provided below. 

PIC. The PIC for this contract and is responsible for the overall direction, coordination, technical 
consistency, and review of the entire project. The PIC will monitor the performance of all project staff 
through the PM and will have the authority to select or dismiss staff, select or terminate major 
subcontractors, approve or disapprove budgets and schedules, stop work, and communicate with the 
DTSC PM, as necessary, to evaluate the progress on any task and insure the early resolution of any 
problem. 

PM. The PM for this contract will report directly to the PIC. The PM will be fully responsible and 
accountable for all contractual activities, and will serve as the focal point and main channel of 
communication between DTSC and the Contractor team regarding technical, financial, and scheduling 
matters. The PM will establish and interpret contractual policies, monitor schedule and cost, coordinate 
all reporting, ensure necessary resources are made available, prepare long-range project plans, identify 
and resolve potential problems or conflicts, and provide for safe performance and quality of the work. 
Other duties, as appropriate, will include: 

• Allocating work assignments, budgets, and schedules to members of the project team, and orienting 
the staff to the goals and objectives of the project 

• Evaluating the qualifications of project staff and critical subcontractor personnel 

• Receiving, negotiating, and tracking the performance of projects 

• Reviewing, approving, and consistently implementing the contract planning documents (e.g., the 
QAPP, the SAP, the site-specific health and safety plan [SSHSP], etc.) 

• Assessing the project for compliance with federal, state, and local regulations/laws and directives 

• Providing overall technical, quality, and performance consistency throughout the contract 

• Providing change order control 

• Interacting with regulatory or public agencies at the request of DTSC 

• Disseminating project-related information from DTSC 

• Preparing technical reports and presentations at criteria committee meetings and progress meetings 
between the Contractor, agencies, clients, and the regulatory community 

• Reporting any significant conditions adverse to quality and obtain concurrence by the quality 
manager on proposed resolutions 

• Reviewing QA audit reports and implementing corrective actions 

• Providing consultation on technical matters and maintaining consistency of technical direction 
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• Providing resolution of project organizational, contractual, or other issues 

• Identifying, documenting, and notifying DTSC, the PIC, quality manager, and project staff of 
changes in the scope of work 

• Reviewing project performance reports 

• Reviewing, approving, and implementing project work plans and final reports 

• Identifying procurement needs for materials and services and coordinating project procurements with 
contract administration personnel 

• Procuring and supervising subcontractors 

Due to the nature and scope of this project, the PM will perform the following duties:  

• Maintaining the authority, along with the field geologist, to stop work that is not in compliance with 
the contract 

Project Controls. Project Controls has overall responsibility for procurement policy and procedure 
administration, and will be responsible for placing and reviewing all procurement(s) performed for the 
projects, including negotiating with vendors, soliciting adequate competitive bids, and executing 
purchase orders. Project controls will also administer all subcontracts. Responsibilities of the project 
controls will also include, as appropriate, the following: 

• Preparing and awarding subcontracts and subcontract amendments 

• Forming and awarding purchase orders and purchase order revisions 

• Preparing and issuing contract-specific procurement procedures 

• Distributing and controlling purchase orders and receiving reports 

• Verifying that all procurement activities are conducted in accordance with the Contractor’s policies, 
procedures, government regulations, and orders 

• Assist with invoicing 

O&M TL. The O&M TL is responsible for project setup in the field, including identifying and 
scheduling personnel resources, materials, and equipment. The O&M TL oversees sampling activities 
and associated field operations, and is responsible for field cost-tracking through administrators and 
project billing, and providing purchasing support for small purchases. Other duties, as appropriate, 
include: 

• Directing sampling activities, supervising field staff and any subcontractors, and ensuring that field 
procedures described in the FSP are implemented in accordance with the SSHSP 

• Maintaining daily records of work performed, personnel on site, and any work stoppages or 
communications with other agencies pertaining to the project 

• Obtaining appropriate signatures for purchase requisitions and invoices 
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Project Chemist. The project chemist will report to the PM, will interface with the PM and O&M TL, 
and will provide direction and support for all project sampling activities, including sample collection, 
handling, storage, preservation, and shipment. Other responsibilities include, but are not limited to: 

• Supporting any modifications to this QAPP with respect to analytical issues 

• Interfacing with contracted laboratories on matters concerning chemical sampling and analysis, 
laboratory readiness, sampling schedules, sample containers, laboratory reports, verification of data, 
and the resolution of nonconforming activities or data 

• Identifying, reporting, and recommending solutions for nonconforming sampling or analytical 
activities or data 

• Serving as a point of contact for issues related to environmental chemistry 

• Assessing all data results 

2.3.4 Subcontractor Responsibilities 

The types of assignments to be subcontracted under this project will include analytical laboratory 
services. These contractors will be subcontracted directly to the Contractor for the specific work 
assignments. With respect to chemical data quality management, the laboratory QA program will play an 
important part in ensuring that valid data are obtained from the field sampling activities. Laboratory 
selection and performance are provided in Section 8.0. 

The project chemist will oversee QA for the laboratory’s work. In addition, the contracted laboratories 
are participants in performance evaluation (PE) programs offered through EPA on the federal level, and 
in similar programs offered at the state level. 

Laboratory PMs. Each laboratory has a designated PM for this project and will provide direct interface 
with the Contractor’s personnel. Laboratory PMs are responsible for ensuring that all analytical data 
generated under this contract are reviewed prior to their release to the Contractor. Laboratory PMs have 
sufficient authority to assure that samples submitted from the project site are received and processed in 
accordance with the Contractor’s accepted quality management system. Other responsibilities include but 
are not limited to: 

• Supervising laboratory QC activities 

• Sample management, coordination, and tracking 

• Serving as the collection point for laboratory staff reporting and communication of nonconformances 
and changes in laboratory procedures that affect project samples 

• Reporting “use-as-is” and “rework” nonconformances to the project chemist, and obtaining approval 
prior to implementation of disposition 

• Ensuring that all project analytical data packages are reviewed for conformance to established 
guidelines and DQOs 

Laboratory QA Officer. Each laboratory has a designated QA officer for this project, is responsible for 
the day-to-day implementation of the laboratory’s quality management system, and reports directly to 
upper management. Laboratory QA officer responsibilities include, but are not limited to, the following: 
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• Inserting QC samples into the laboratory sample stream, and analyzing the results 

• Stopping production of data in a laboratory area where the analysis of QC data indicates deviations 
that could adversely affect analytical data results 

• Overseeing sample storage, equipment calibration, preventative maintenance, and sample disposal 
protocol within the laboratory 

• Performing QA audits and surveillance of the implementation of the laboratory quality management 
system and reporting the results to the project chemist 

• Reviewing a minimum of 5 percent of project analytical data packages to verify conformance to 
established guidelines and DQOs 

• Maintaining established schedules for analytical results 

2.4 General Personnel Qualifications 

All personnel engaged in on-site activities are required to have proper health and safety training as 
required by the Occupational Safety & Health Administration (OSHA) Regulation 29 CFR 1910.120 
(HAZWOPER). Field employees also must be trained under an experienced supervisor. Personnel who 
completed their initial HAZWOPER training more than 12 months prior to the start of the project must 
complete an 8-hour refresher course within the appropriate time frame relative to their duties. In addition, 
all personnel who are potentially exposed to site contaminants must participate in a medical surveillance 
program as defined by OSHA at 29 CFR 1919.120(f).  
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3.0 FIELD SAMPLING PLAN 

3.1 Sampling Purpose and Objectives 

The purpose of the work covered in this SAP is to support long-term O&M and optimization services for 
the groundwater treatment component of the Modesto Groundwater Superfund Site. The objectives of 
sampling are to: (1) demonstrate compliance with the permits issued by both the City of Modesto and 
San Joaquin Valley Air Pollution Control District, and (2) to obtain validated data to support 
performance evaluation and operational decisions. The O&M sampling program consists of routine 
compliance sampling, routine performance sampling, and process control sampling. Compliance 
sampling is required by the City of Modesto and/or the San Joaquin Valley Air Pollution Control 
District. Performance sampling is used to monitor mass removal rates and efficiency. The compliance 
and performance sampling are performed on a regular schedule. The sampling frequency and methods are 
listed in Table 4-1 and are consistent with the compliance requirements. Process control sampling is 
performed to monitor carbon or ion exchange (IEX) breakthrough or for other discretionary purposes. 
Sampling activities include: 

• GWT system sampling and analysis (routine compliance and performance monitoring/sampling) 

• Sampling and disposal of all spent granular-activated carbon (GAC) and IEX resin (process control 
sampling), as needed 

The following methods will be used to analyze samples collected from the site: 

• Volatile organic compounds (VOCs) in groundwater by EPA Method 524.2 – compliance and 
performance sampling 

• VOCs in vapor by EPA Method TO-15 – compliance and performance sampling 

• Toxicity characteristic leaching procedure (TCLP) for VOCs in media by EPA Method 
SW1311/SW8260B – process control sampling 

• Uranium in groundwater by American Society for Testing and Materials (ASTM) Method D5174 – 
compliance sampling 

• Uranium in media by ASTM Method D5174 or Method 6020A – process control sampling 

• Total dissolved solids (TDS) in groundwater by EPA Method 160.1 or Standard Method (SM) 2540C 
– compliance sampling 

• Total suspended solids (TSS) in groundwater by SM2540D – compliance sampling 

• Biochemical oxygen demand (BOD) in groundwater by SM5210B – compliance sampling 

• Title 22 96-hour bioassay – compliance sampling 

Methods that were selected are capable of attaining the required quantitation limits for the project. 
Results will be reported to the method detection limit (MDL). Subsection 4.2.2 provides information for 
the analytical methods to be used for this effort. 
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3.2 Sample Types 

The following sections summarize the different sample types utilized during this project. These sample 
types include field samples, trip blanks, field blanks, and QC samples. Table 4-1includes a complete list 
of analytical samples. 

3.2.1 Quality Control Samples 

For field sampling, QC samples are used to assess sample collection techniques and to assess 
environmental conditions during sample collection and transport. For this project, QC samples may 
include trip blanks, field blanks, temperature blanks, matrix spike/matrix spike duplicate (MS/MSD) 
samples, and field duplicates, which are submitted blind to the laboratory. For the subcontract 
laboratory’s (ALS, GEL, Eurofins, and ABC) data, the QC samples will be evaluated using the data 
qualifiers listed in Tables 4-11 through 4-13. Types of samples and rationale are described below. 

3.2.1.1 Trip Blanks 

Trip blank samples will be used to evaluate external field or laboratory contamination by identifying 
VOCs that may have been introduced to the environmental samples during shipment, handling, or storage 
on site or at the laboratory. Trip blanks will be used for groundwater samples only; trip blanks will not be 
required with shipment of media or vapor samples. 

Trip blanks will be prepared in the laboratory by filling volatile organic analysis (VOA) vials with 
organic-free, laboratory-grade water and sealing the vials with Teflon-lined caps. Care will be taken to 
ensure that headspace does not exist in the filled VOA vials. The trip blanks are shipped with the empty 
field sample containers from the laboratory to the project site, taken into the field, and then shipped back 
to the laboratory in each cooler containing samples for VOC analysis. Trip blanks are never opened in 
the field. Trip blank samples will be used for each day that primary field samples are collected for VOC 
analysis. If more than one cooler is used to store and ship samples for VOC analysis, then an additional 
trip blank sample will be required for each additional cooler. 

Each trip blank sample will be identified as described in Subsection 3.5.1 and will be analyzed in the 
laboratory for the presence of VOCs using EPA Method SW8260B or EPA Method 524.2 as described in 
the QAPP. 

3.2.1.2 Field Blanks 

Field blank samples will be used to evaluate external field contamination by identifying contaminants 
that may have been introduced to the environmental samples from an ambient source during the sampling 
process. Field blanks will be used for groundwater samples only; field blanks will not be required with 
shipment of media or vapor samples. 

Field blanks will be prepared at the sampling location by filling sample containers with ASTM Type II 
reagent water. Care will be taken to ensure that headspace does not exist in vials filled for VOA analysis. 
The field blanks are shipped with the empty field sample containers from the laboratory to the project 
site, taken into the field, opened and filled with reagent water at the well, and then closed and shipped 
back to the laboratory with the samples. Field blank samples will be used to determine if potential sample 
contamination has occurred during the sample collection process. 
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Each field blank sample will be identified as described in Subsection 3.5.1. 

3.2.1.3 Temperature Blanks 

Temperature blanks will be used to evaluate sample integrity by assessing whether the sample 
temperature criterion of 4 degrees Celsius (°C) + 2°C was met during sample shipment. The temperature 
of the blank will be measured at the time the samples are received by the laboratory and recorded on the 
cooler receipt form. Temperatures that exceed the temperature criterion indicate that the samples may not 
have been handled or transported properly. Temperature blanks will be shipped with all samples. 

3.2.1.4 MS and MSDs 

MS measures matrix-specific method performance and will be used to assess accuracy and precision of 
the analytical procedures used for groundwater samples. MS is not applicable to vapor samples or media 
samples. 

MS/MSD samples will be analyzed for groundwater samples at a frequency of 5 percent for each 
analytical method and will be assigned in the field prior to shipment to the laboratory. MS/MSD samples 
will be used to assess the influence of the sample matrix (matrix interference). Each MS/MSD sample 
will be spiked with compounds specified by the analytical method prior to sample extraction or analysis 
in accordance with the laboratory’s SOPs. MS/MSDs are discussed further in the QAPP (Section 4.0). 

3.2.1.5 Field Duplicate Samples 

Field duplicate samples, which will be submitted blind to the laboratory, will be used to assess variability 
in the sample media and to assess sampling and analytical precision. A field duplicate sample pair are 
two samples collected independently from the same location at the same time. One sample is the primary 
field sample, and the other sample is the field duplicate sample. Field duplicate samples will be collected 
and analyzed at a frequency of 10 percent for each analysis and matrix. Field duplicate samples will be 
collected primarily from locations with concentrations above the practical quantitation limit (PQL) for 
chemicals considered to be contaminants of concern for the Modesto Groundwater Superfund Site. 

For each field duplicate sample pair, the field sample is labeled with the correct sample identification 
(ID), and the duplicate sample is labeled with a fictitious sample name and time of sample collection. 
This sample pair (field sample and duplicate sample) is then submitted to the same laboratory as two 
separate samples. Precision will be evaluated by calculating the relative percent difference (RPD) 
between the field sample and the duplicate sample for all analytes detected at or above the PQL. 

3.3 Quality Assurance Samples 

3.3.1 Performance Evaluation Samples 

Project laboratories are currently scheduled to receive PE samples on a discretionary basis. PE samples 
are samples of a known concentration that are prepared and submitted to the laboratory as part of a field 
sample shipment so that the laboratory is unable to distinguish between them and project samples 
(“double-blind”). PE sample results from the laboratory are then compared to the true values of the 
sample to determine how close the laboratory was in determining the correct concentrations of the 
sample. The use of PE samples helps to determine whether the laboratory’s measurement system is 
operating within control limits and whether the data produced meet the analytical QA specifications. Any 
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discrepancies found between the PE sample results and the known concentrations of the samples will be 
resolved by assessing the magnitude of the problem and reviewing laboratory data to assess whether there 
were inherent problems with the analysis. If the discrepancy cannot be resolved, the action that will be 
taken is collecting additional PE samples or having the laboratory reanalyze the samples in question. All 
subcontracted laboratories should be involved in PE programs. 

3.4 Sample Locations 

Locations requiring sampling during site activities and associated sampling design rationale are described 
below. Additional information regarding sampling and analysis at the GWT system is described in the 
data quality objectives (DQOs) (Subsection 5.1.3). Refer to Table 4-1 for sample collection frequency. 

3.4.1 Groundwater Samples 

Groundwater samples will be collected from the GWT system from two extraction wells, the carbon 
influent (CRB INF), the carbon mid-bed (CRB Mid), the post-carbon/pre-ion exchange (Pre IEX) port, 
the ion exchange mid-bed (IEX Mid), and the system effluent. 

3.4.2 Vapor Samples 

Vapor samples will be collected from the vapor pre-GAC sample port (pre-GAC) and the carbon stacks 
of the GWT system. 

3.4.3 Media Samples 

The spent media from the treatment system will be sampled, as necessary, for disposal or change-out 
purposes. 

3.5 Field Documentation 

Field documentation is essential for all data collected during any field project. Documentation 
procedures are used to facilitate the tracking of field activities as part of the data management process. 
The level of detail recorded in the field should allow for the reconstruction of a given work activity by a 
qualified peer, without the aid of the originator. The requirements described below provide a “paper 
trail” to track all field activities to be performed during this project. Field documentation, including field 
logbooks, field sampling forms, and chain-of-custody (COC) records, will be archived for a minimum of 
5 years. Field team members responsible for recording daily activities will be familiar with the 
requirements of this section. Appendix A includes the Contractor SOP, Field Documentation. 

Written field documentation is required during this project. Written documentation will consist of field 
logbooks and field forms. Written descriptions of field activities will be objective, factual, and free of 
personal opinions. 

3.5.1 Sample Identification System 

Samples will be identified as indicated below. Figures 1-1 and 1-2 are piping and instrumentation 
drawings of the GWT system, with sample ports labeled accordingly. Table 3-1 provides a cross-
reference of sampling ports to sample descriptions and identification. The sample identification system 
format for sample ports is provided in Table 3-2. 
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3.5.1.1 Groundwater Samples 

Groundwater samples to be collected from the GWT system consist of two extraction wells, and one each 
CRB INF, CRB Mid, post carbon/Pre IEX, IEX Mid, and system effluent. Sample ID will be expressed 
as the sample location followed by the month and week. 

3.5.1.2 Vapor Samples 

Vapor samples will be collected from the pre-GAC and the carbon stacks of the GWT system. Vapor 
sample ID will be indicated by the treatment system, followed by sample location (i.e., stack or pre-
GAC), followed by the month and week of collection. 

3.5.1.3 Media Samples 

Media samples will be collected from the three carbon vessels and two IEX vessels associated with the 
GWT system. The GWT system vessels will be numbered as follows: the carbon vessels will be 
numbered carbon vessel 1 (GAC1), carbon vessel 2 (GAC2), and carbon vessel 3 (GAC3); the IEX 
vessels will be numbered IEX vessel 1 (IEX1) and IEX vessel 2 (IEX2). Media sample ID will be 
indicated by the treatment system (GWTS), followed by the type of media (i.e., GAC, or IEX resin), 
followed by the date. 

3.5.1.4 Quality Control Samples 

Sample ID numbers for QC samples such as field duplicates and trip blank samples will be “blind” to the 
laboratory, when possible. Field duplicates of system samples will be identified as “MW-”, followed by 
the result of adding the sample port number of the sample location to 100 followed by the month and 
week of collection. Trip blanks and field blanks will be identified by the number of each respective 
sample type collected throughout a sample quarter. Samples will be identified as “MW-”, the sequential 
number of the respective sample during the quarter (trip blank samples will start with 301 and field 
blanks will start with 401), and followed by the quarter of collection. 

3.5.2 Preparation of Field Logbooks 

Field logbooks contain a written record of all major on-site activities for a given project, task order, or 
task. One field logbook will be kept with the O&M supervisor; additional logbooks will be maintained by 
each O&M technician. The field logbooks will serve as diaries of the events of the day and daily logs of 
all activities carried out in the field, including project-specific sampling operations. Because the field 
logbooks become part of the permanent file for the project, it is critical that these documents be properly 
maintained. Although field activities will vary, the concept and general information that should be 
recorded in each field logbook will remain similar. Appendix A includes the Contractor’s SOP, Site 
Logbook. 

Each field activity logbook is a hardbound, water-resistant book that serves primarily as a daily record of 
the activities carried out by each sampling team. Each field logbook will have consecutively numbered 
pages. The cover of each field logbook will contain the following information: 

• Project name 

• Contractor project number 
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• Project/Delivery Order Manager’s name 

• Sequential book number 

• Start date 

• End date 

The inside front cover of each field logbook will contain names, addresses, and phone numbers of key 
Contractor and client contact personnel (PMs, project health and safety [H&S] officer, medical 
emergency numbers, etc.). 

All entries will be accurate, legible, and in indelible ink. No pencils or erasures will be used. All mistakes 
in field logbooks will be made with a single line crossed out through the entry, followed by entering the 
correct information. The correction will be initialed and dated by the person making the correction. Daily 
entries into the logbooks will contain the following minimum information pertaining to sample 
collection: weather, any deviations from the SAP(s), visitors and/or personnel present, and general 
observations. To further assist in the organization of the logbook, the date will be recorded on top of each 
page of the field logbook. 

The initial use of the logbook will coincide with the start of the first field activity. Although the content 
of daily entries in the logbook will vary with the site activity, the following minimum information will be 
recorded each day: 

• Date, start time, weather conditions 

• Name, purpose, and arrival/departure time of site visitors 

• Contractor field personnel on site 

• Type of activity or activities performed 

• Equipment used 

• Equipment calibration activities, with reference to appropriate calibration forms 

• Names of subcontractors on site and their activities 

• Samples collected 

• References to field documentation forms used 

• Deviations from the SAP(s) 

• Record of communications, including the time, individuals involved, etc. 

• H&S issues discussed or anticipated 

• Problems encountered and related corrective actions 

• Time leaving the site 

In addition, at the conclusion of each day in the field, blank pages or sections will be crossed or “Z” out, 
initialed, and dated by the responsible field team member. Field personnel will then date and sign after 
the final entry for the day. A new page will be used to begin the following day. If it becomes necessary to 
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switch field team members, both the original and the alternate team members will sign and date the 
logbook so that it is clear who is responsible for the logbook, and when. 

The O&M TL is ultimately responsible for maintaining the field logbooks. If the logbook is transferred to 
other personnel during the course of fieldwork, the person relinquishing the logbook will sign and date 
the last page of entry at the time the book is transferred, and the person receiving the logbook will do 
likewise. It is the responsibility of this individual (or designee) to keep the field logbook current during 
his/her possession and to return it to the O&M supervisor, or to another field team member as directed by 
the O&M supervisor. Following the completion of all work for the project, the field logbook will be 
returned to the PM for inclusion in the permanent project files. 

3.5.3 Field Forms and Field Logbook Documentation 

The Contractor will require the use of COC records to conveniently log and trace all sampling activities 
occurring at the Modesto Groundwater Superfund Site. Appendix B includes additional field forms used 
for site activities. 

Hard copies of all pertinent field-related documentation will be organized by category and filed in a 
project binder, which will be included in the project files following completion of the project. Examples 
of project binder contents include purchase order copies, invoices, correspondence, faxes, cost estimates, 
completed field documentation forms, and copies of blank forms. 

3.5.3.1 COC Records 

The purpose of the COC procedures is to track the possession and handling of individual samples from 
the time of field collection though laboratory reporting. A sample is considered in custody if it is: 

• In a person’s possession 

• In view after being in physical possession 

• Locked or sealed to prevent tampering after it has been in an individual’s physical custody 

• In a secured area, restricted to authorized personnel 

The function of the COC is to list each sample, the type, date and time of collection, the analytical 
requests, and the individuals relinquishing custody. To simplify sample tracking, a duplicate carbon-type 
COC record will be used for the Modesto Groundwater Superfund Site project. Appendix B includes an 
example of the COC record. The COC contains the following elements: 

• General information (sample collection location, site, date, project number) 

• Location of sample collection, ID number assigned to sample, date and time of collection 

• Matrix description (soil, water, etc.) 

• Sample technique or type (grab, composite, drive, etc.) 

• Container type, number of containers, and preservation 

• Method numbers of analyses requested 

• Notations regarding samples requiring MSs in the remarks column 
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• Relinquished by, received by, time, and date columns for use during custody transfer 

• The carrier Airbill number under which the cooler is shipped, if applicable 

The date of sample collection and the time of shipment of the samples will be recorded on the COC, and 
all parties participating in the transfer of custody will sign the COC. The sampler will retain a copy of the 
COC prior to release of the shipment to a carrier or the contract laboratory. The sampler will supply a 
photocopy or facsimile copy of that COC to the Contractor project chemist as well as the subcontract 
laboratory. The sampler will then file the retained copy in the project notebook. Shipping receipts will 
also be signed and filed in the project notebook as evidence of custody transfer between the sampler(s) 
and the courier or laboratory. 

The contract laboratory will be required to acknowledge sample receipt within 48 hours either by fax, 
email, or telephone. At that time, the contract laboratory will be required to communicate any other 
sample ID numbers assigned to samples upon arrival, and will immediately notify the Contractor of 
handling problems, such as insufficient sample volume, broken sample containers, etc. The contract 
laboratory will also retain sample numbers assigned by the Contractor throughout their entire in-house 
tracking process. The Contractor’s personnel will be able, by telephone and at any time during business 
hours, to track the progress of each sample through the contract laboratory using Contractor sample ID 
numbers. 

3.5.3.2 Sample Collection 

Vapor, groundwater, and media sample collection procedures will be documented in the field logbooks. 
Information recorded in the logbook must include the sampling depth, type of sampling system, date, 
time of sampling, and the result of field screening using the photoionization detector (PID). If QC 
samples are collected, the sample descriptions and time will be recorded. The sampler will be identified 
by name and signature. 

3.5.3.3 Equipment Calibration Logs 

All sampling and H&S equipment requiring calibration will be calibrated prior to use following the 
manufacturer’s specifications. These calibrations will be documented in the calibration logbook. 
Calibration Logs will summarize the following as a minimum: 

• Type of instrument 

• Instrument ID 

• Date and time of calibration 

• Initials of person calibrating 

• Instrument-specific comments (calibration standards, span adjustments, comments, etc.) 

• Site where equipment was used 

Calibrated equipment must be cleaned and checked for proper operation before and after use by trained 
personnel. A separate area will be maintained for safe storage of this equipment. 
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3.5.3.4 Custody Seals 

Custody seals will be initialed and dated. Custody seals are placed over the lid on the front and one side 
of each cooler or cardboard box containing samples, such that the seal must be broken to gain access to 
the contents. Custody seals will be placed on coolers or cardboard boxes prior to shipment to the 
laboratory. 

3.5.4 City of Modesto Reporting Requirements 

The City of Modesto Environmental Compliance Section (ECS) requires the use of a variety of forms to 
comply with the Groundwater Discharge Permit issued for the Modesto Groundwater Superfund Site. 
These forms will include: 

• Notice of Slug Loading Report 

• Noncompliance Notification Report 

• Notification of Changed Discharge 

• Periodic Compliance Report 

Appendix C includes examples of these reporting forms. 

3.5.4.1 Notice of Slug Loading Report 

The Contractor’s project management is required to notify ECS immediately after occurrence of slug 
load or any other discharge that may cause interference, pass-through, or affect the City of Modesto’s 
ability to properly manage biosolids. A slug discharge includes any discharge that is non-routine and 
episodic in nature including but not limited to an accidental spill or a non-customary batch discharge. 
The notice of slug loading report will provide a narrative of potential hazards of discharge and will be 
submitted to the City of Modesto within 5 days of the incident. 

3.5.4.2 Noncompliance Notification Report 

The Contractor is required to notify ECS within 24 hours of becoming aware of a discharge violation as 
established by comparing discharge concentrations to discharge limits. To alert ECS of a known violation 
as established by comparing discharge concentrations to discharge limits. To alert ECS of a known 
violation and potential problems that may affect ECS, the noncompliance notification report will be 
submitted to the City of Modesto within 5 days of the incident. 

3.5.4.3 Notification of Changed Discharge 

The Contractor is required to make this notification in advance of any substantial changes in the volume 
or character of pollutants in the discharge. Approval must be granted by ECS before any changes are 
implemented. This notification serves to inform ECS of any anticipated changes in wastewater 
characteristics and flow, which may affect any publicly operated treatment works. 

3.5.4.4 Periodic Compliance Report 

The Contractor is required to submit the periodic compliance report with self-monitoring sampling data. 
This report provides current information on pollutants discharged by non-categorical industries. 
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3.5.5 Sampling Locations 

Table 3-1 serves as a cross-reference table relating system sample ports to sample descriptions. 

3.6 Sample Equipment and Procedures 

A variety of sample collection techniques will be used. This section describes sampling methods that will 
be used for this project. 

3.6.1 Sample Handling 

Immediately after the analytical samples are collected, all labeled sample containers will be checked for 
completeness, and COC procedures will be initiated. The samples will then be prepared for shipment to 
the laboratory. The SSHSP describes health and safety procedures to be followed during sample 
collection. 

3.6.2 Sample Collection 

A variety of groundwater samples will be collected from the GWT system and vapor samples may be 
collected from the GWT system air stream. Media samples (spent carbon and IEX resin) will be collected 
to prepare waste profiles to gain acceptance at the receiving facility. Table 4-1 presents sampling and 
analysis requirements. Specific sampling procedures for each of these matrices are described in the 
following subsections. 

Each sampling port of the GWT system will have dedicated sample tubing or sampling devices. This 
equipment will ensure that cross-contamination will be kept to a minimum. In addition, to minimize 
cross-contamination, samples should be collected in order of least to most contaminated (i.e., GWT 
system effluent should be collected before GWT system influent). 

Each sample will be placed in certified clean containers appropriately labeled to uniquely identify the 
sample. All sample containers will be placed on wet ice in a cooler maintained at 4°C ± 2°C for shipment 
to the laboratory. All vapor sample containers will be placed in a sturdy cardboard box for shipping to the 
laboratory. The same sample collection procedure will also be used for all QA/QC samples. The O&M 
technician has the responsibility to ensure that all equipment and decontamination supplies required for 
sample collection are acquired prior to commencing field activities. The O&M technician will contact the 
project chemist to request the necessary sample containers. The project chemist, in turn, will contact the 
laboratory to request the required sample containers and/or purchase required sample containers from a 
sample supply company. 

3.6.2.1 Vapor Samples 

GWT System Samples 

Vapor samples will be collected from sample ports of the GWT system to verify compliance with the San 
Joaquin Valley Air Pollution Control District requirements. Vapor samples will be collected from the 
pre-GAC and the carbon stacks of the GWT system. 

Vapor samples from the pre-GAC and the carbon stacks will be collected in Summa canisters and 
submitted to the analytical laboratory for analysis of VOCs by EPA Method TO-15 on a monthly basis. 
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Prior to sampling, the vacuum in each canister will be measured and recorded in the field with a vacuum 
gauge to assess whether the Summa canister remained air-tight during shipment and after receipt from the 
laboratory. During sampling, a particulate filter will be used to prevent particulate matter from entering 
the Summa canister. A new filter will be used for each canister and the vacuum gauge will be aerated 
prior to being placed on a new canister. 

The sample manifold (consisting of stainless steel tubing, a “T” fitting, a three-way valve, a Swagelok 
fitting complimentary to that on the Summa canisters and a vacuum gauge) will be attached to the sample 
port with a short piece of Teflon tubing. The sample port will then be purged to the atmosphere for 
approximately 30 seconds. The port on the Summa canister will then be connected to the manifold and 
the initial Summa canister vacuum will be recorded. The valve on the manifold will be opened and the 
canister will be allowed to fill until a final vacuum pressure of approximately -5 inches of mercury is 
attained. The Summa canister will be disconnected from the manifold, the three-way inline valve and 
sample port will be closed and the tubing disconnected. The brass cap on the Summa canister will then be 
replaced, the sample label will be completed and attached to the canister, and the canister made ready to 
ship to the laboratory for analysis. The final vacuum will be noted on the COC by the sampler. Personnel 
at the analytical laboratory will compare the canister vacuum at the time of sample receipt to the vacuum 
recorded on the sample label and COC. 

Sampling equipment and the actual samples will be kept out of direct sunlight as much as possible. 
Table 4-15 describes preservation, storage, and holding times for Summa canisters. 

3.6.2.2 Groundwater Samples 

Groundwater samples will be collected from the GWT system and extraction wells. 

GWT System Samples 

GWT system samples to be collected include two extraction wells, CRB INF, CRB Mid, post carbon/Pre 
IEX, ion exchange mid-bed, and system effluent. The TSS and BOD samples for the system effluent will 
be collected using a 24-hour composite sampler. Groundwater samples from the GWT system are 
collected directly from sample ports installed in the treatment system or extraction wells. Sample ports 
will be briefly purged prior to sampling. Flow rates from the sample ports will be minimized to reduce 
agitation and air entrapment. Refer to Figure 1-1 and Figure 1-2 for sample port locations. 

Groundwater Treatment System Effluent. The GWT system effluent must meet City of Modesto 
discharge requirements. The detection limit of 0.5 micrograms per liter for PCE should be consistently 
achievable by the laboratory analyzing the samples. The GWT system effluent will be sampled monthly 
for parameters as indicated in Table 4-1. Samples will be analyzed as indicated on the COC. After 
reviewing the sample results, if one or more analytes exceed a discharge permit criterion, the laboratory 
will immediately be instructed to re-log the remaining VOA vials into their Laboratory Information 
Management System (LIMS) and perform a reanalysis of the system effluent sample. These results will 
be used for internal purposes only to verify that the detected result is not attributable to laboratory error. 
If any effluent sample analytical results indicate a violation of the permitted limits, the City of Modesto 
will be notified within 24 hours, and sampling for that parameter will be weekly, until results from four 
consecutive samples have decreased below the discharge limit. However, in the event of a laboratory 
validation problem, such as matrix interference, which results in a higher detection limit, the following 
procedures must be followed: 
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1. If the PCE concentration is greater than or equal to the higher detection limit, the sample results will 
be considered valid. 

2. If the PCE concentration is less than the higher detection limit, the sample results will be considered 
invalid for permit compliance purposes. The system effluent sample is not considered in violation of 
permit limitations for invalid samples. 

3. Resampling for PCE is required whenever sample results are determined to be invalid. The permittee 
must: 

a. Notify the City of Modesto ECS within 1 working day of becoming aware of the invalid sample 
result. A noncompliance notification report (Appendix C) must be submitted within 5 working 
days of becoming aware of the invalid sample. 

b. Repeat the sampling as soon as possible, but not later than 5 working days after becoming aware 
of the invalid sample, and submit, in writing, the results of this second analysis within 30 days 
after EPA’s receipt of validated laboratory data. 

Automatic resampling is required of the system effluent if sample results indicate a violation of the 
groundwater permit has occurred. The permittee must notify the City of Modesto within 24 hours of 
becoming aware of a violation. The resampling should occur simultaneously with the notification to the 
City of Modesto. A noncompliance notification report (Appendix C) must be submitted to the City of 
Modesto ECS within 5 days of incident. 

Groundwater Extraction Well Samples 

Because extraction wells are continuously operating, purging is not required. Parameters (pH, 
temperature, conductivity, and turbidity) will be collected and recorded on the sample data sheet, but 
extraction well samples do not have stabilization requirements. Water parameters will be measured using 
a flow cell connected to the sample port, prior to collecting the water sample. Water quality parameter 
meter(s) will be calibrated at the interval recommended by the manufacturer. 

During sampling, the flow from the pump will be regulated to minimize turbulence, thereby reducing the 
possibility that samples may become aerated. Samples will be collected in containers supplied by a state-
certified analytical laboratory. Table 4-15 lists sample container types and preservation techniques. 
During sample collection, care will be taken to make sure that containers with preservative are not over-
filled. Bottles containing samples to be analyzed for VOCs will be filled slowly, until a convex meniscus 
is achieved, minimizing the possibility of sample aeration during transport to the laboratory as a result of 
trapped air inside the bottle. Once full, VOA vials should be capped, gently inverted, and tapped to 
ensure no air bubbles are present. 

3.6.2.3 Media Samples 

Spent media (GAC and IEX resin) will be collected from the GWT system. Media samples will be 
collected from the top, or influent end, of each unit to ensure samples will be representative of the 
highest levels of contamination. The manway at the top of the vessels will be opened to allow for 
sampling. A scoop will be inserted into the vessel to collect the media sample. Samples will be placed 
directly into sample jars and prepared for shipment. For samples to be analyzed for VOCs, sample jars 
will be completely filled with zero headspace. 
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3.6.3 Sample Containers 

The sample containers utilized during this project will consist of glass jars, glass VOA vials, 
polyethylene bottles, and Summa canisters. All sampling containers will be certified clean by the 
analytical laboratory or container supply company. Sample containers will be stored at the Contractor’s 
field office in a cool place and out of direct sunlight. 

3.6.3.1 Glass and Polyethylene Containers 

Glass jars will be used to collect media samples; glass VOA vials and polyethylene bottles will be used 
to collect groundwater samples. The bottles will provide a sufficient quantity of sample volume to fulfill 
the QA/QC requirements in the QAPP. Table 4-15 in the QAPP specifies the type and number of 
containers needed for each analysis, minimum volume, preservation requirements, and holding time. 
Appropriate measures will be taken by the Contractor to ensure that a sufficient number of containers are 
available for the project prior to the initiation of any sampling activities. 

3.6.3.2 Summa Canisters 

Vapor samples will be collected in Summa canisters. The Summa canister will provide sufficient volume 
for laboratory QC samples. If a duplicate sample is desired, a second Summa canister will be used. 
Appropriate measures will be taken by the Contractor’s field personnel to ensure that the necessary 
Summa canisters are on site when needed. Summa canisters typically will hold their initial vacuum 
pressure for 1 month. However, due to the limited Summa canister inventory of the laboratory, the 
Contractor will return Summa canisters to the lab within 3 weeks of receiving them. 

3.6.4 Sample Labels 

A sample label will be affixed to each sample container prior to transfer to the laboratory. For Summa 
canisters, the labels will be affixed to a pre-punched card and wired to the canister. These labels may be 
supplied by either the contract laboratory or by the Contractor. The following information will be 
included on each sample label, at a minimum: 

• Project name and location 

• Date and time of sample collection 

• Sample location and ID number 

• Type of preservative, if applicable, and size of container 

• Analyte(s) requested and the analytical method number(s) 

• Initials of the sample collector 

3.7 Sample Handling Procedures 

Proper sample handling procedures will ensure that samples are adequately tracked and documented, and 
that they arrive at the laboratory prepared for analysis. The following sections detail sample handling 
procedures to be followed for samples collected during the Modesto Groundwater Superfund Site project. 
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3.7.1 Sample Preservation and Holding Times 

Table 4-15 presents preservation methods and holding times appropriate to this project. Only 
groundwater samples will require chemical preservation. To ensure that storage requirements with 
respect to temperature are maintained in the field and during transport to the contract laboratory, all 
samples will be placed on ice immediately after sample collection, and cooled in ice to approximately 
4°C for shipment. Vapor samples will be stored in a cool dry place until submittal to the laboratory. 
Temperature blanks will also be placed in each cooler containing samples requiring preservation via 
reduced temperature. 

Upon receipt at the contract laboratory, procedures described in Section 4.2.1 will be used to document 
sample temperatures. The laboratory will record the air temperature inside the cooler, the temperature of 
the blank, and the condition of the samples at the time of receipt on the cooler receipt form and on the 
COC. Samples arriving within 2° to 6°C (4°C ± 2°C) will be analyzed. Samples with temperatures 
between 6° and 10°C, or less than 2°C, will be analyzed upon approval of the Contractor’s chemist 
and/or DTSC PM. The project chemist will be notified immediately of any temperature deviation outside 
the range of 2° to 6oC; new samples may need to be collected and resubmitted for analysis. 

At the laboratory, samples will be stored in controlled, locked refrigerators at 4°C until analyzed. The 
contract laboratory will follow the procedures specified in Section 4.2.1 to ensure that storage 
requirements are maintained at the laboratory, and that documentation is available to support the 
maintenance of these requirements.  

3.7.2 Sample Packing and Shipping 

The handling and shipment of samples to the contract laboratory will be performed according to the 
California Department of Transportation, such that damage to, loss of, or unacceptable deterioration of 
samples is prevented. International Air Transportation Association regulations will be adhered to when 
shipping samples using air courier services. No samples will be accepted by the receiving laboratory 
without a properly prepared COC and properly labeled and sealed shipping container(s). 

Packing. Samples that will go to the fixed laboratory for definitive analyses will be transported as soon 
as possible to the laboratory after sample collection. Field personnel will use the following procedures 
when packing and transporting samples to the laboratory: 

• Use waterproof, metal or equivalent-strength plastic ice chests, for groundwater and media samples; 
use sturdy, cardboard boxes, or equivalent-strength containers, for vapor samples. 

• Attach label to the top of container that identifies the name of the project, and identifies the 
Contractor as the responsible party for the samples. 

• Wrap each glass container in bubble wrap or similar material. 

• Put wet ice into plastic bags and place a layer of bags at the bottom of the ice chest to keep samples 
at approximately 4°C. Vapor samples do not require ice. 

• Place two sheets of cushion material, such as bubble wrap, on the top of the layer of ice packages. 

• Package non-vapor samples in individual plastic bags prior to placement in the ice chest. 

• Package wet ice in plastic bags and place bags around, among and on top of the samples. 
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• Place bubble wrap, bagged Styrofoam “peanuts,” or other cushion material on top of the bags of ice. 

• Put paperwork (COC record, etc.) in a waterproof zip-lock-type plastic bag, and place the plastic bag 
inside of the sample shipment container. 

• Tape the container shut with fiber-reinforced tape. 

• Place signed and dated custody seals on the front and both sides of the cooler, or cardboard box, 
before the cooler of box is placed in the custody of the overnight carrier. 

3.7.2.1 Groundwater and Media Samples 

Procedures for packaging and transporting all non-vapor samples to the fixed laboratory are described 
below: 

• The contract laboratory or QA laboratory will be provided with as much advance notice as possible 
regarding the overall field sampling and shipping schedule. If arrangements are needed for sample 
delivery on a Saturday, the laboratory will be notified at least 72 hours in advance. 

• An ice chest of sturdy construction typically will be used as the shipping container. In preparation for 
shipping samples, the drain plug will be taped shut from the outside. A layer of packing material, 
such as bubble wrap, will be placed in the bottom of the cooler. 

• Each sample collected into glassware will be wrapped separately in “bubble-wrap” or other 
protective material. Sufficient packing material will be used to prevent glass sample containers from 
making contact during shipment. 

• Samples will be cooled to 4°C with ice during shipment. Ice will be double bagged such that the 
water will not fill the cooler as the ice melts. One temperature blank and one trip blank will be placed 
in each cooler. Dry ice will not be used because it freezes water samples and cracks containers. 

• The COC will be placed inside a plastic bag, sealed and taped to the inside of the cooler lid. 

• The cooler will be closed and taped shut with strapping tape. 

• Two custody seals consisting of security tape will be placed on the cooler (one over the front and one 
on the side of the lid). The initials of the sampler and the date will be written on each custody seal. 
The seals will be placed such that they must be broken to gain access to the contents. Custody seals 
will be placed on each cooler prior to their release to a second or third party (i.e., shipment to the 
laboratory). 

• The contract laboratory will be contacted each morning and notified of the date and method of 
shipment, number of ice chests, and any additional instructions. 

Groundwater Treatment Plant samples for E524.2, TSS, TDS and BOD samples, the contract laboratory 
address, phone number, and contact is: 

 ALS Environmental 
 Attn: Sample Receiving 
 1317 S. 13th Ave. 
 Kelso, WA 98626 
 Contact: Shar Samy 
 Telephone: (360) 577-7222 
 Fax: (360) 636-1068 
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For uranium samples, the contract laboratory address, phone number, and contact is: 

 GEL Laboratories, LLC 
 Attn: Sample Receiving 
 2040 Savage Road 
 Charleston, SC 29407 
 Attn: Heather Shaffer 
 Telephone: (843) 556-8171 

Fax: (843) 766-1178 

For bioassay samples, the contract laboratory address, phone number, and contact is: 

 Aquatic Bioassay & Consulting Laboratories, Inc. 
 Attn: Sample Receiving 
 29 North Olive 
 Ventura, CA 93001 
 Contact: Michael Machuzak 
 Telephone: (805)643-5621 
 Fax: (805) 643-2930 

For vapor samples, the contract laboratory address, phone number, and contact is: 

 Eurofins Air Toxic, Inc. 
 Attn: Sample Receiving 
 180 Blue Ravine Rd, Suite B 
 Folsom, CA 95630 
 Contact: Kelly Buettner 
 Telephone: (916) 985-1000 
 Fax: (916) 985-1020 

Table 4-15 presents preservation methods and extraction/analytical holding times applicable to this 
project. 

3.7.2.2 Vapor Samples 

Procedures for packaging and transporting vapor samples to the fixed laboratory are described below: 

• The contract laboratory will be provided with as much advance notice as possible regarding the 
overall field sampling and shipping schedule. If arrangements are needed for sample delivery on a 
Saturday, the laboratory will be notified at least 72 hours in advance. 

• A sturdy cardboard box typically will be used as the shipping container. 

• Summa canisters will be placed inside a cardboard box. 

• The COC will be placed inside a plastic bag, sealed, and placed inside of the cardboard box. 

• The box will be closed and secured with strapping tape across the top. 

• Two custody seals consisting of security tape will be placed on the box (over the box seams). The 
initials of the sampler and the date will be written on each custody seal. The seals will be placed in a 
manner such that they must be broken to gain access to the contents. Additional seals may be used if 
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the sampler and shipper believe more are necessary. Custody seals will be placed on each box prior 
to their release to a second or third party, (i.e., shipment to the laboratory). 

• The contract laboratory will be contacted each morning of sampling and notified of the date and 
method of shipment, number of boxes, and any additional instructions. 

3.7.3 Sample Custody Requirements 

Proper sample handling procedures will ensure the integrity of the samples. Samples will be adequately 
tracked and documented to arrive at the laboratory ready for analysis. The following sections describe 
custody requirements. Sample handling procedures, along with sampling packing and shipping, were 
discussed in Subsection 3.7.2. 

3.7.3.1 Sample Custody 

To assure that the samples are representative of the environment from which they are collected, COCs 
will be used as control documents for ensuring that samples are handled properly and sample custody is 
maintained. Every sample included in the shipment container will be listed on the COC, including QC 
samples. An example COC record is provided in Appendix B. The COC record will be initiated by the 
field sampling personnel upon collection of a sample and will accompany each shipping container. The 
sampling personnel will retain a copy of the COC and send the original with the sample shipment. Each 
person who has the samples in his/her possession, including couriers (except Federal Express), will sign 
the COC. Upon sample receipt at the laboratory, the temperature will be recorded and the individual 
sample container’s integrity will be checked. Any deficiencies at the time of sample receipt at the 
laboratory will be documented on the receipt form, and the Contractor project chemist will be notified for 
necessary resolution. 

Common problems such as labeling errors, COC errors, transcription errors, preservation failures, etc. 
will be controlled through the implementation of proper procedures. Detailed procedures will be required 
for recording sample information and analytical requests on COC records and for appropriately 
preserving, packaging and shipping samples. These procedures are described in the FSP. Prior to 
initiating fieldwork, sampling personnel must become familiar with the appropriate sections of this 
QAPP and the FSP. 

Samples received at the laboratory will be carefully checked for label identification, and complete, 
accurate COC documentation. The condition of the samples will be checked, and the outcome will be 
recorded on the sample receipt form. If significant out-of-control conditions are noted at the time of 
sample receipts, photographs are recommended to document the condition of samples. Within 2 working 
days of sample receipt, the laboratory will send by electronic mail an acknowledgment and sample 
receipt form to the Contractor’s project chemist for each sample batch. 

The laboratory will assign a unique laboratory identification number through the use of a computerized 
LIMS that also stores all identification and essential information. The LIMS tracks the sample from 
storage through each step in the laboratory until the analytical process is complete, and the sample is 
disposed. The laboratory will restrict access to all areas to prevent any unauthorized contact with 
samples, extracts, or documentation. 
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3.8 Project Quality Control Plan 

This section summarizes the QC aspects of the field operations that will be conducted during the project. 
The QC includes field and laboratory QC samples, and reporting requirements. 

3.8.1 Field Audits 

The necessity of an audit will be at the discretion of the program QC coordinator, project quality 
manager, or the PM. Appendix A includes a copy of the Contractor’s SOP for field audits. 

After reviewing the SAP, an audit team may visit the site during sample collection activities to ensure 
that the plan is being followed and any deviations are being approved and properly documented. At the 
beginning and at the conclusion of the audit, the audit team will meet with the O&M supervisor and any 
other appropriate personnel. Unacceptable audit findings will be corrected immediately upon 
identification. During the visit, the auditor will complete the field audit checklist and distribute a copy to 
the PM. An audit findings memorandum will be prepared no later than 5 working days after the 
completion of the audit. The O&M supervisor will implement corrective action immediately and will 
respond in writing describing the corrective actions no later than 5 days following the audit. 

3.8.2 QA/QC Samples 

The required QA/QC samples, field duplicates, MS/MSDs, trip blanks, etc., will be collected and 
submitted for laboratory analysis during sampling activities to ensure the quality of the data generated. 
Section 4.2 discusses QC samples in detail. All QC samples will be preserved, handled, transported, and 
analyzed using the procedures appropriate to the type of environmental samples. 

3.8.3 Laboratory Quality Control 

All analytical procedures performed at the contract laboratory will conform to the most recently 
promulgated version of SW-846 (EPA, 2008, or subsequent update) or applicable method. Section 4.2 
identifies the analytical QC requirements, including laboratory method/instrument detection limits 
(IDLs); PQLs; internal QC procedures; control limits for MS/MSDs, and surrogate spikes; control limits 
for laboratory control samples (LCSs); and calibration procedures. 

3.8.4 Data Validation 

The Contractor’s project chemist will perform validation with respect to holding times, MS/MSD 
recoveries, RPDs, blank analyses, LCS percent recovery, surrogate percent recovery, and calibration 
requirements as described in Section 7.0. All data will be presented with explanations for all 
nonconforming data. Resampling or reanalysis may be requested in the case of unsatisfactory 
performance on the part of the laboratory. 
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4.0 ANALYTICAL PROCEDURES 

4.1 General 

The QAPP establishes an effective and efficient quality system that will ensure that appropriate and 
consistent controls are implemented during this project. The QAPP documents the planning, 
implementation, and assessment procedures for specific QA and QC activities to be employed during this 
project. The QAPP is a tool for identifying valid data that can be responsibility and reliably be used in 
making regulatory determinations. This QAPP was prepared in accordance with the following 
documents: 

• USEPA Requirements for Quality Assurance Project Plans (EPA, 2001). 

• Quality Systems Manual for Environmental Laboratories (Department of Defense, 2013). 

The QAPP presents an overall description of the methods, responsibilities, and procedures associated 
with the O&M activities at the Modesto Groundwater Superfund Site. Accordingly, this QAPP reflects 
the Contractor’s current corporate standards and procedures for the implementation of these 
investigations, appropriate regulatory requirements, and methods that have evolved through experience 
on similar environmental programs. All project personnel, either performing or overseeing sampling and 
analysis activities, have the responsibility to adhere to the requirements of this QAPP and supporting 
project-specific documents. 

Specific activities to be conducted at the Modesto Groundwater Superfund Site include routine and non-
routine O&M inspections on the GWT system, treatment system sampling and analysis, and change-out 
and disposal of spent media. The DQOs for GWT system O&M are presented in Subsection 5.1.3. 

4.2 Laboratory Analytical Procedures 

This section describes sample custody requirements, and each laboratory preparation and analytical 
method to be used for the acquisition of chemical data, and includes relevant aspects of laboratory 
procedures (sample preparation/extraction procedures, instrumentation, method/IDLs, and PQLs) for 
both laboratory analytical procedures and field screening methods. This section also discusses analytical 
QC requirements, evaluation criteria, acceptance criteria, calibration procedures, preventative 
maintenance, and corrective actions. 

4.2.1 Sample Custody Requirements 

Proper sample handling procedures will ensure the integrity of the samples. Samples will be adequately 
tracked and documented to arrive at the laboratory ready for analysis. The following sections describe 
custody requirements. Sample handling procedures, along with sampling packing and shipping, are 
discussed in Section 3.7. 

4.2.1.1 Sample Custody 

To assure that the samples are representative of the environment from which they are collected, COCs 
will be used as control documents for ensuring that samples are handled properly and sample custody is 
maintained. Every sample included in the shipment container will be listed on the COC, including QC 
samples. An example COC record is provided in Appendix B. The COC record will be initiated by the 
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field sampling personnel upon collection of a sample and will accompany each shipping container. The 
sampling personnel will retain a copy of the COC and send the original with the sample shipment. Each 
person who has the samples in his/her possession, including couriers (except Federal Express), will sign 
the COC. Upon sample receipt at the laboratory, the temperature will be recorded and the individual 
sample container’s integrity will be checked. Any deficiencies at the time of sample receipt at the 
laboratory will be documented on the receipt form, and the Contractor project chemist will be notified for 
necessary resolution. 

Common problems such as labeling errors, COC errors, transcription errors, preservation failures, etc. 
will be controlled through the implementation of proper procedures. Detailed procedures will be required 
for recording sample information and analytical requests on COC records and for appropriately 
preserving, packaging and shipping samples. These procedures are described in Section 3.5. Prior to 
initiating fieldwork, sampling personnel must become familiar with the appropriate sections of this 
QAPP and the FSP. 

Samples received at the laboratory will be carefully checked for label identification, and complete, 
accurate COC documentation. The condition of the samples will be checked, and the outcome will be 
recorded on the sample receipt form. If significant out-of-control conditions are noted at the time of 
sample receipts, photographs are recommended to document the condition of samples. Within two 
working days of sample receipt, the laboratory will fax an acknowledgment and sample receipt form to 
the Contractor’s project chemist for each sample batch. 

The laboratory will assign a unique laboratory identification number through the use of a computerized 
LIMS that also stores all identification and essential information. The LIMS tracks the sample from 
storage through each step in the laboratory until the analytical process is complete, and the sample is 
disposed. The laboratory shall restrict access to all areas to prevent any unauthorized contact with 
samples, extracts, or documentation. 

4.2.2 Analytical Method Requirements 

Based on the design rationale presented in Section 3.1, the analytes of interest for this sampling program 
include the following: 

• VOCs in groundwater by EPA Method 524.2 

• VOCs in vapor by EPA Method TO-15 

• TCLP for VOCs in media by EPA Method SW1311/SW8260B 

• Uranium in groundwater by ASTM Method D5174 

• Uranium in media by ASTM Method D5174 or Method 6020A 

• TDS in groundwater by EPA Method 160.1 or SM2540C 

• TSS in groundwater by SM2540D 

• BOD in groundwater by SM5210B 

• Title 22 96-hour bioassay 

The following section presents analytical procedures which consist of both preparation methods and 
analytical methods to be utilized during this project. 
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Sample Preparation Methods: The sample preparation methods described here are in accordance with 
Update IV to EPA SW-846 (February 2008). 

EPA Method 1311 – Toxicity Characteristic Leaching Procedure. This method is designed to 
determine the mobility of both organic and inorganic analytes present in liquid, solid, and multiphasic 
wastes. For wastes containing greater than or equal to 0.5 percent solids, the liquid, if any, is separated 
from the solid phase and stored for later analysis; the particle size of the solid phase is reduced, if 
necessary. The solid phase is extracted with an amount of extraction fluid equal to 20 times the weight of 
the solid phase. The extraction fluid employed is a function of the alkalinity of the solid phase of the 
waste. A special extractor vessel is used when testing for volatile analytes. Following the extraction, the 
liquid extract is separated from the solid phase by filtration through a 0.6 to 0.8-micrometer glass fiber 
filter. 

EPA Method 3050B – Acid Digestion for Solids, Sediments, and Sludges for Metals Determination. 
Method 3050B applies to preparation of sediment, sludge, and soil samples for metals by inductively 
coupled plasma mass spectroscopy (ICPMS). 

EPA Method 5030B - Purge-and-Trap for Volatile Organics. This method describes sample 
preparation and extraction for the analysis of volatile organics by a purge-and-trap procedure. 
Method 5030B is applicable to nearly all types of samples. EPA Method 5030B will be used for water 
samples and TCLP extract samples. This preparation step is used in conjunction with Method E524.2 or 
SW8260B. 

Liquids are directly placed into a specially designed purging chamber. Inert gas is bubbled through the 
purging chamber solution, transferring VOCs from aqueous phase to vapor phase. The vapor is then 
purged into a sorbent column (trap), then the trap is heated and backflushed with inert gas, which desorbs 
the VOCs into the gas chromatograph. 

EPA Method 5035 – Purge-and-Trap for Volatile Organics in All Solid Media Samples. This 
method describes sample preparation and extraction for the analysis of volatile organics in soil by a 
purge-and-trap procedure. Method 5035 is applicable to all solid media samples. 

Solid samples are combined with distilled water, heated to 40°C, and then an inert gas bubbles through 
the purging chamber solution, transferring VOCs from aqueous phase to vapor phase. The vapor is then 
purged into a sorbent column (trap), then the trap is heated and backflushed with inert gas, which desorbs 
the VOCs into the gas chromatograph (GC). 

Analytical Methods: The analytical methods described here are in accordance with Update IV to EPA 
SW-846 (EPA, 2008). Table 4-1 lists the specific analytical methods to be used for this field effort. Data 
generated by these methods is considered definitive. 

ASTM D5174 - Uranium. This method covers the measurement of uranium alpha particle activity in 
water. Most drinking water sources, especially groundwater sources, contain soluble carbonates and 
bicarbonates that complex and keep uranium in the water solution. The water sample is made acidic by 
adding hydrochloric acid (HCl) and the sample is boiled to eliminate carbonate and bicarbonate ions. 
Uranium is coprecipitated with ferric hydroxide and separated from the sample. The uranium is then 
separated from other radionuclides that were carried down with the ferric hydroxide by dissolving the 
hydroxide precipitate in 8 normal HCl, putting the solution through an anion exchange column, washing 
the column with 8N HCl, and finally eluting the uranium with 0.1 HCl. 
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Method 524.2 – Volatile Organics by GC/Mass Spectrometry. Low-level volatile or purgeable 
organics in groundwater samples are analyzed using Method 524.2. This method uses a purge-and-trap 
GC/mass spectrometry) technique. An inert gas is bubbled through the water samples to transfer 
purgeable organic compounds from the liquid to the vapor phase. The vapor is then swept through a 
sorbent trap where the purgeable organics are captured. The trap is heated and backflushed to desorb the 
purgeable organics onto a capillary GC column where they are separated and then detected with a mass 
spectrometer. Results are reported to the MDL. 

Method 6020A – Trace elements (metals) by ICPMS. Samples are analyzed for trace elements using 
Method 6020A for soil requires acid digestion of sample by Method 3050B prior to analysis. Following 
digestions, the samples are measured by multi-elemental analyses using ICPMS. 

Method 8260B – Volatile Organics by GC/Mass Spectrometry. Volatile or purgeable organics in 
water and soil samples are analyzed using Method 8260B. This method uses a purge-and-trap GC/Mass 
Spectrometry technique. An inert gas is bubbled through the water samples to transfer purgeable organic 
compounds from the liquid to the vapor phase. The vapor is then swept through a sorbent trap where the 
purgeable organics are captured. The trap is heated and backflushed to desorb the purgeable organics 
onto a capillary GC column where they are separated and then detected with a mass spectrometer. 
Results are reported to the MDL. 

Method TO-15 – Volatile Organics in Vapor by GC/Mass Spectrometry. Method TO-15 is used to 
determine VOCs in vapor samples by GC/Mass Spectrometer. The sample is cryogenically 
preconcentrated in a series of multi-bed traps, with water and carbon dioxide management protocols, and 
finally cryofocused before desorption into GC. Upon separation in the GC, the sample stream is 
introduced into the mass spectrometer. Their characteristic retention time and mass spectra qualitatively 
identify compounds. 

All results will be reported to the MDL. 

Physical Testing Methods: 

EPA Method 160.1 or SM2540C – TDS. A well-mixed sample is filtered through a standard glass fiber 
filter, and the filtrate is evaporated to dryness in a weighed dish and dried to constant weight at 180°C. 
The increase in dish weight represents the TDS. 

SM2540D – TSS. A well-mixed sample aliquot is filtered through a tarred standard fiber filter. The 
residue remaining on the filter is dried to constant weight at 103 to 105°C. 

SM5210B – BOD. The sample of waste, or an appropriate dilution, is incubated with a bacterial source 
and necessary nutrients for 5 days at 20°C in the dark. The reduction in dissolved oxygen concentration 
during the incubation period yields a measure of the BOD. 

Field Screening Methods: 

Several measurement systems will be used in the field to ensure the safety of the field personnel prior to 
O&M activities and sample collection. 

PID/Flame Ionization Detector Meters. Two types of portable analyzers will be used to perform real-
time nonspecific analyses of hydrocarbon vapors. The instruments include a flame ionization detector 
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(FID) and a PID organic vapor monitor. One or more of these instruments may be used at a specific site, 
depending on the contaminants of concern. When used together, the instruments provide complementary 
information because they are sensitive to different types of hydrocarbon vapors. 

The real-time instruments are used to aid in selecting the proper level of personal protective equipment 
and monitoring air emissions during sampling activities. The comparability of results obtained from the 
PID and FID instruments can be considered only to be within the variability of this type of screening 
instrument. Comparability is greatest when the instruments are calibrated with the same standards and 
operated within similar concentration ranges. 

The FID uses the principle of hydrogen flame ionization to detect and measure total hydrocarbon vapors. 
The FID has a dynamic operating range from 1 to 10 parts per million by volume (ppmv) or 1 to 
100,000 ppmv, depending on the instrument, and provides a nonspecific response to total hydrocarbons. 
If concentrations exceed the range of the instrument, a dilution probe will be attached to the FID to allow 
elevated vapor concentrations to be measured. The instrument is highly sensitive to compounds such as 
methane, benzene, and acetone, but is less sensitive to alcohols and halogenated compounds. 

During operation, a sample is drawn into the probe and transmitted to the detection chamber by an 
internal pumping system. Inside the chamber, the sample is exposed to a hydrogen flame that ionizes the 
organic vapors. As the organic vapors burn, the ions produced are collected on an electrode in the 
chamber, and a current proportional to the hydrocarbon concentration is generated. This current is 
measured and displayed on the meter. 

The PID uses a photoionization detector to detect and measure total hydrocarbon vapors. The instrument 
has an operating range of 0 to 2,000 parts per million. During operation, a gas sample is drawn into the 
probe and past an ultraviolet light source (lamp greater than 10.2 electron volts) by an internal pumping 
system. Contaminants in the sample are ionized, producing an instrument response if their ionization 
potential is equal to or less than the ionizing energy supplied by the lamp. The radiation produces a free 
electron for each molecule of ionized contaminant, which generates a current directly proportional to the 
number of ions produced. This current is measured and displayed on the meter. The PID measures the 
total value for all species present with ionization potentials less than or equal to that of the lamp. 

Radiation Survey Meter. The groundwater at the project site is contaminated with naturally occurring 
uranium (an alpha emitter). Radioactive uranium’s decay series includes a number of elements, which are 
also radioactive and emit alpha particles. Alpha particles have mass and when inhaled cause significant 
tissue damage in the lungs and have been strongly linked to lung cancer in chronic exposure scenarios. 
Therefore, to avoid this hazard, the site should be monitored with a radiation survey meter, such as the 
Victoreen 190 or 540B meters. These meters are capable of detecting alpha radiation in addition to beta, 
gamma, and x-ray radiation. The meter should be turned on and readings collected prior to entering the 
trailer, on entering the trailer, at the hatch to the canisters/ion exchange vessels, on opening the canisters/ 
IEX vessels, and during sampling. 

4.2.2.1 Analyte Identification, Quantitation, and Confirmation 

Target Analyte Identification. The laboratory will employ procedures including anion exchange 
columns, GC, GC/Mass Spectrometry, and physical testing procedures. 

Target Analyte Quantitation. All samples will be quantitated using the initial calibration curve, 
following procedures outlined within the determinative methods. Sample results that exceed the range of 
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the initial calibration high standard must be diluted and reanalyzed, and sample analyte values reported 
below the PQL must be flagged as estimated quantities (i.e., J flagged). All dilutions must be applied to 
the sample results and reported accordingly. Sample target analyte values should be reported to at least 
two significant figures. 

Organic Analyses. The laboratory should make a reasonable attempt to correct for any matrix 
interference encountered. Dilutions should not be routinely used in preference to cleanup methods to 
address matrix interference, except Method TO-15 analysis. No cleanup methods are described in 
Method TO-15 and dilutions are the standard approach to manage matrix. When matrix interference is 
present, samples should be processed using at least one cleanup method as outlined by the determinative 
method. If the cleanup and reanalysis do not reduce the matrix interference, discuss the impact on the 
data within the case narrative. 

4.2.2.2 Laboratory QC Procedures 

Laboratory overall method performance will be monitored by the inclusion of various internal QC checks 
that allow an evaluation of method control (batch QC), and the effect of the sample matrix on the data 
being generated (matrix-specific QC). Batch QC is based on the analysis of a LCS to generate accuracy 
(precision and bias) data and method blank (MB) data to assess the potential for cross-contamination. 
Matrix-specific QC will be based on the use of an actual environmental sample for precision and bias 
determinations from the analysis of MSs, MSDs, matrix duplicates (MDs), and surrogate spikes. The 
overall quality objectives are to implement procedures for laboratory analysis and reporting of data that 
are indicative of the degree of quality consistent with their intended use. 

Sample Batching. The basic unit for application of laboratory QC is the batch. Samples will be 
prepared, analyzed, and reported in batches and be traceable to their respective batches. Batch sizes are 
normally limited to 20 field samples of a similar matrix but can exceed this by incorporating additional 
QC samples. Each batch will be uniquely identified within the laboratory. Samples prepared together 
would normally be analyzed together on a single instrument. Samples taken from the same site normally 
would be grouped together for batching purposes within the constraints imposed by the method holding 
times. However, laboratories may find it necessary to group multiple clients’ samples into a single batch. 
Under these circumstances, additional batch QC samples may be needed that evaluate the effect of the 
matrix from each site on method performance. Field QC samples (i.e., trip blanks, rinsates, etc.) 
knowingly will not be used for batch QC purposes. 

Preparation Batch. The preparation batch will be defined as samples of the same or similar matrix that 
is prepared together by the same person, or group of people within the same time period or within limited 
continuous time periods, which follow the same method, using the same type of equipment and same lots 
of reagents. The laboratory will have sufficient quantities of extraction/digestion labware to meet these 
requirements. Each preparation batch will contain the requisite number and type of calibration solutions, 
blanks, QC samples, and regular analytical samples as defined by the analytical method. These 
requirements will be completely defined in the laboratory SOPs and are summarized, in part, in the 
following sections. The use of cleanup methods would be included as part of the preparation batch. All 
field- and batch-specific QC samples within the batch should be subjected to all preparatory and cleanup 
procedures employed. 

Analysis Batch (Sequence). The analysis batch or sequence or instrument run sequence will be defined 
as samples that are analyzed together within the same time period or in continuous time periods on one 
instrument under the control of one continuing calibration verification (CCV). Analysis sequences would 
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be bracketed by the appropriate CCV standards and other QC samples as defined by the analytical 
method. In general, if an instrument is not used for periods of time or shut down (e.g., overnight, etc.), 
then a new analysis sequence will be initiated. Each analysis sequence will contain the requisite number 
and type of calibration solutions, QC samples, and regular analytical samples as defined by the analytical 
method. These requirements will be completely defined in the laboratories SOPs and are summarized, in 
part, in the following sections. 

For samples that are purged and then analyzed immediately, the preparation batch and analysis sequences 
are combined. For this situation, the batch normally would be defined by the loading of samples into the 
various purge tubes. This definition has been interpreted differently, however. For instance, the loading 
of purge tubes may be performed all at one time, or may continue throughout the day. 

Preparation Batch QC Samples. A summary of the minimum required QC samples for each preparation 
batch follows. All calibrations and QC samples analyzed will be uniquely identified and traceable to that 
unique sample preparation batch. Additional QC samples may be required for other batch types based on 
project DQOs. 

QC Checks of Known Composition Samples. General batch QC may be viewed as those QC 
procedures applied to an interference-free matrix or a matrix of known composition (i.e., blanks, LCSs, 
PE samples, standard reference materials, calibration verification standards, etc.). These procedures 
ensure the analytical method is being performed in an in-control mode of operation. These QC checks 
provide no information on how well the method is performing with respect to the project sample matrix, 
however. The laboratory will document clearly within the case narrative the QC checks that exceed 
method quality objectives along with corrective actions taken. 

QC Checks of Matrix-Specific Samples. Matrix-specific (matrix-sensitive) QC procedures should be 
incorporated into the laboratory analysis to provide information on the precision and bias of the analyses 
on project samples. These procedures include analyses of field samples in association with surrogate 
compounds, MSs or MSDs. Matrix-specific procedures performed on other field samples at the 
laboratory not associated with the project samples are of limited value, for they do not provide 
information on the matrix under observation. Table 4-15 addresses the project requirements of minimum 
sample volumes necessary to accommodate the matrix-specific QC samples. 

Exceedances of method quality objective for these types of QC checks may be problematic due to matrix 
effect (signal enhancement or suppression) on the analysis and should not be viewed as an indicator of 
poor laboratory performance. However, the laboratory should not use an exceedance as an “excuse” to 
avoid employing proper analytical techniques. The laboratory should make a reasonable effort to 
overcome matrix interference as noted below. Necessary corrective actions will vary depending on the 
type of interference, and are subject to analyst professional judgment. When these excursions indicate a 
potential for false negatives, lack of sensitivity, or an inability to accurately detect the target analytes, 
communication between the laboratory and the Contractor should be pursued to identify alternatives 
available. For instance, procedures to decrease the matrix effect may include implementing cleanup 
procedures, dilution techniques, smaller sample size processed, etc. However, consequences to the data 
(i.e., higher detection limits, less representative aliquot, etc.) also should be assessed against project 
objectives. 

MB Samples. One MB sample will be analyzed for each analytical batch (one every 12 hours for 
GC/Mass Spectrometry analyses, except for Method TO-15, which is based on a 24-hour sample period). 
Contamination in MBs (as well as reagent blanks, instrument blanks, extraction blanks for elutriations, 
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initial calibration blanks, and continuing calibration blanks) above the PQL is not allowed. Data found to 
be associated with blanks containing target analytes at or above the PQL may be rejected with resampling 
and/or re-extraction and reanalysis at the expense of the laboratory. The project chemist will evaluate the 
data based on the level detected in the associated samples. Chronic systematic MB contamination will 
not be accepted. 

MBs are analyzed to assess background interference or contamination that exists in the analytical system 
that might lead to the reporting of elevated concentration levels or false positive data. The MB is defined 
as an interference-free blank matrix similar to the sample matrix to which all reagents are added in the 
same volumes or proportions as used in sample preparation and carried through the complete sample 
preparation, cleanup, and determinative procedures. For aqueous analyses, analyte-free reagent water 
typically would be used. The results of the MB analysis are evaluated, in conjunction with other QC 
information, to determine the acceptability of the data generated for that batch of samples. Sample results 
will not be corrected for blank contamination. 

LCS. The LCS is analyzed to assess general method performance by the ability of the laboratory to 
successfully recover the target analytes from a control matrix. The LCS is similar in composition to the 
MB. For aqueous analyses, use analyte-free reagent water. For soil analyses, a purified solid matrix (e.g., 
Ottawa sand, sodium sulfate, or other purified solid) typically would be used. However, due to the 
difficulty in obtaining a solid matrix that is metals-free, analyte-free reagent water is taken through the 
appropriate digestion procedures for metals analyses. The LCS is spiked with all single-component target 
analytes (the complete target compound or analyte list) before it is carried through the preparation, 
cleanup, and determinative procedures. The laboratory will perform corrective action based on failure of 
any analyte in the spiking list. When samples are not subjected to a separate preparatory procedure (i.e., 
purge and trap VOC analyses), the CCV may be used as the LCS, provided the CCV acceptance limits 
are used for evaluation. The spiking levels for the LCS normally would be set at the project-specific 
action limits assuming that the low standard used for the initial calibration was below this limit. If the 
low standard used was at this limit or if the site action levels were unknown, then the spiking levels 
would be set between the low- and mid-level standards. The LCS results are evaluated, in conjunction 
with other QC information, to determine the acceptability of the data generated for that batch of samples. 
The laboratory will also maintain control charts, or tables for these samples to monitor the precision and 
bias for the method as outlined in Subsection 4.2.3.1. The precision may be evaluated by comparing the 
results of the LCS from batch to batch, or by duplicate LCSs. Duplicate LCSs within the same batch are 
not required, but recommended. 

Matrix Spike. The MS is used to assess the performance of the method as applied to a particular project 
matrix. An MS is an environmental sample to which known concentrations of certain target analytes have 
been added before sample manipulation from the preparation, cleanup, and determinative procedures 
have been implemented. The entire target analyte list will be spiked within the MS. The laboratory will 
perform corrective action based on failure of any analyte in the spiking list. The spike concentrations of 
the target analytes normally would be set at the same level as the LCS. From the laboratory perspective, 
preparation batches require MS frequency at one per preparation batch. The merging of these MS 
frequencies is often difficult for the laboratory to implement. For instance, batches consisting of samples 
from multiple sites may require additional MSs to meet project requirements of evaluating the samples 
within the batch. An MS from one site cannot be used to evaluate the matrix effects on samples from 
other sites. MS results are evaluated, in conjunction with other QC information, to determine the effect of 
the matrix on the bias of the analysis. Sample results will not be corrected for MS QC excursions. 
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For this project, MS/MSD samples will be collected and submitted to the laboratory for analysis at a 
frequency of 5 percent (1 in 20 samples) over the course of the project. It is necessary for the laboratory 
to analyze project-specific samples for MS/MSD purposes only when specified to do so. When MS/MSD 
samples are not submitted with project samples, LCS/laboratory control sample duplicate (LCSD) 
samples will be analyzed to determine method precision. 

MSDs. The MSD is used to assess the performance of the method as applied to a particular matrix and to 
provide information on the homogeneity of the matrix. An MSD is a duplicate of the MS as previously 
described. The MSD is carried through the complete sample preparation, cleanup, and determinative 
procedures. The normal use of these QC samples would follow the same requirements as described for 
the MS. An MSD is included with each preparation batch of samples processed where target analytes 
were not expected to be present (e.g., organic methods). The results of the MSD are evaluated, in 
conjunction with other QC information, to determine the effect of the matrix on the precision of the 
analysis. 

Surrogates Standards. Surrogates are analyzed to assess the ability of organic methods to successfully 
recover these specific non-target compounds from an actual matrix. Surrogates are organic compounds 
that are similar to the compounds of interest in chemical behavior, but are not normally found in 
environmental samples. Surrogates to use are identified within the determinative methods. Other 
compounds may be chosen and used as surrogates, depending on the analysis requirements, whether they 
are representative of the compounds being analyzed, and whether they cover the chromatographic range 
of interest. These compounds should be spiked into all samples and accompanying QC samples requiring 
GC or GC/Mass Spectrometry analysis prior to any sample manipulation. As a result, the surrogates are 
used in much the same way that MSs are used, but cannot replace the function of the MS. The results of 
the surrogates are evaluated, in conjunction with other QC information, to determine the effect of the 
matrix on the bias of the individual sample determinations. Control charts, or tables, will be maintained 
for surrogates contained within the LCS or MB to monitor the accuracy of the method for each particular 
matrix. Sample results will not be corrected for surrogate excursions. 

4.2.3 Analytical/Statistical/Control Parameters 

Samples will be evaluated based on the method data quality objectives (contamination, accuracy and 
precision) for calibration, blank, LCS, MS and MB criteria at a minimum. The limits are presented in 
Tables 4-7 through 4-10. 

4.2.3.1 Precision 

Precision refers to the distribution of a set of reported values about the mean, or the closeness of 
agreement between individual test results obtained under prescribed conditions. Precision reflects the 
random error and may be affected by systematic error. Precision also characterized the natural variation 
of the matrix and how the contamination exists or varies within that matrix. To assess matrix 
heterogeneity or sample handling procedures, field precision is commonly determined from field 
duplicates samples. Field duplicates (QC samples) will be collected at a frequency of 1 duplicate for each 
10 samples of a given matrix. The identity of QC samples will be held blind to the contract laboratory 
until after analyses have been completed. 

The RPD for field and laboratory duplicates will be calculated and used as a measure of precision. 
Results of field duplicates will be described in qualitative assessment of completeness. 
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For environmental samples, laboratory precision is commonly determined from laboratory duplicate 
samples. Laboratory duplicates are defined as two aliquots obtained from the same sample that are 
extracted and analyzed for the purpose of determining matrix-specific precision. Laboratory duplicates 
will be performed for all metals analyses at a rate of 1 in 20 (one for each batch up to a maximum of 20). 
Precision for organic analyses may be determined by the analysis of MS/MSD or LCS/LCSD samples. 

Laboratory duplicate samples not meeting QC criteria will be re-extracted/reanalyzed once. (For organic 
analyses, failure of different MS compounds to meet QC criteria on successive runs will constitute failure 
and satisfy the requirement for reanalysis.) 

Statistical measures of precision included RPD, standard deviation, or relative standard deviation. 

Bias. Bias refers to the systematic or persistent distortion of a measurement process, which causes errors 
in one direction (above or below the true value or mean). Bias may be affected by errors made in field or 
laboratory handling procedures. For example, procedural deviations in sample acquisition, or incomplete 
homogenization prior to subsampling, or incomplete extraction of contaminants from the matrix intensify 
bias. Bias is a term that is related to but is not interchangeable with accuracy. Bias assessments typically 
are based on the analysis of spiked reference materials or spiked samples (i.e., LCS, MS, MSD, 
surrogates). When the sample matrix is spiked, the result allows an assessment of the effect of the sample 
matrix on recoveries. The sources of error contributing to the bias of a measurement can be difficult to 
determine for an entire sample collection/analysis activity. Sources of error may include the loss (or 
addition) of contaminants from the sampling and analysis process (i.e., sample handling, field cross-
contamination, improper sample preservation, sample manipulation during preparation and analysis), 
interferences present within the sample matrix, and measurement error (i.e., calibration error or drift). 
Bias values for the LCS represent quantitative limits beyond which data are unacceptable. Bias values are 
commonly expressed as percent recovery (%R). 

4.2.3.2 Accuracy 

Accuracy is the measure of the closeness of an observed value to the “true” value (e.g., theoretical or 
reference value). Accuracy includes a combination of random error and systematic error (bias) 
components that result from sampling and analytical operations. 

Organic Analyses. Accuracy will be evaluated through the collection and analysis of MS/MSD samples, 
LCS, and by spiking all samples with surrogate compounds where applicable. Only samples from this 
project will be used for MS/MSD procedures. Trip blanks knowingly will not be used for MS/MSD 
analyses. 

MS and MSD. For this project, MS/MSD samples will be collected and submitted to the laboratory for 
analysis at a frequency of 5 percent (1 in 20 samples) over the course of the project. It is necessary for 
the laboratory to analyze project specific samples for MS/MSD purposes only when specified to do so. 
This sample will include sufficient volume such that one re-extraction/reanalysis of the MS/MSD pair 
may be performed, if necessary. The sample that is chosen for matrix spiking purposes will be 
representative of the other samples in the batch. 

The MS and MSD samples will be fortified with a series of method target compounds, while a third 
aliquot of the sample will be analyzed unfortified. Accuracy will be measured in terms of %R of each of 
the fortified components. MS/MSD analyses not meeting the laboratory QC criteria will be re-
extracted/reanalyzed once at no additional cost to the Contractor. Both the MS and the MSD must be 
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compliant for both accuracy and precision for all spiked compounds for the MS/MSD pair to be 
considered acceptable. Both the MS and the MSD must be re-extracted/reanalyzed in the event of failure. 
Failure of different spike compounds on successive runs for methods with multiple spike compounds will 
be considered a reanalysis failure and will satisfy the requirement for reanalysis. (Note: This provision is 
meant to apply for a single analytical method. This language will not be construed to indicate that failing 
QC results for one analytical method are applicable to another.) Failure of MS/MSD analyses to meet QC 
criteria will initiate a review of the data for the corresponding analytical batch. A determination should 
be made as to whether the failing MS result is representative of the sample that was spiked or is 
representative of the entire batch. Reanalysis and/or re-extraction and reanalysis of the batch may be 
required if trend analysis of the batch data indicates that the analytical system is out of control. 

Surrogate Standards. Analyses exhibiting out-of-control surrogate recoveries will be re-
extracted/reanalyzed once at no additional cost to the government. 

LCS. LCS analyses are MSs on a blank matrix (deionized [DI] water, reagent sand) to assess accuracy 
independent of matrix effects. Use of sodium sulfate and/or other approved matrices may be used with 
the prior approval of the project chemist. Failure of the LCS to meet QC criteria will result in reanalysis 
of the LCS sample to determine whether the failing result is representative of a transient instrumental 
condition. (Failing LCS samples for extractable parameters will not be re-extracted in an attempt to 
validate the results from initial extraction. If the laboratory employs a routine system of running dual 
LCS samples, both results must be acceptable for the batch to pass.) A second failure will result in 
mandatory re-extraction/ reanalysis of the entire analytical batch. Upon failure, initial reanalysis of the 
LCS must occur in real time with respect to sample analyses, otherwise reanalysis (at a minimum) of the 
batch will be mandatory. In the event of batch reanalyses for GC/Mass Spectrometry analyses all system 
performance check compounds and calibration check compounds criteria must be met for the reanalysis 
to be valid. 

GC/Mass Spectrometry. QC criteria for GC/Mass Spectrometry analyses will conform to SW-846 
criteria for surrogate recoveries and use full standard list of compounds to be spiked for MS/MSD 
analyses and QC criteria. 

Other Organic Methods. Under certain limited circumstances, such as the occurrence of gross 
chromatographic interference, it is reasonable to infer that reanalysis or re-extraction/reanalysis would 
produce the same result. Under these circumstances re-extraction and reanalysis, as described in these 
specifications, would not be required. However, if this argument is proposed by the laboratory the data 
package submitted must include chromatographs (and any other raw data necessary), presented at an 
attenuation where aspects of the chromatography are clearly visible, to substantiate assertions of this 
type. This language will not be interpreted to indicate that all appropriate sample cleanups are not 
required or that failure to execute appropriate sample cleanups prior to concluding that matrix effects are 
operative will be acceptable. The project chemist will make the final determination of the acceptability of 
the laboratories actions in deviating from the basic requirements of these specifications. 

Note: Contract laboratories are cautioned not to attempt to use the provisions of this paragraph in an 
effort to evade the basic requirements for re-extraction and/or reanalysis as described in this 
specification. Data found to be associated with laboratory failure to execute the basic requirements of 
this contract for re-extraction and reanalysis, in the absence of a bona fide explanation for not executing 
these requirements, will be rejected. 
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Radiological Analyses. Accuracy for radiological analyses will be evaluated through the collection and 
analysis of MS/MSD samples and LCS. MS/MSD samples will be analyzed for 5 percent of radiological 
samples submitted over the course of the project. When specified, one sample will be provided in 
sufficient quantity such that an MS/MSD can be generated in addition to an aliquot reserved for actual 
sample analysis. This sample will include sufficient volume such that one reanalysis of the MS/MSD 
may be performed if necessary. 

The MS/MSD samples will be fortified with the method target compounds, while an aliquot of the 
sample will be analyzed unfortified. Accuracy will be measured in terms of %R of each of the fortified 
components. MS/MSD analyses not meeting the laboratory QC criteria specified in the QAPP will be 
re-prepared/reanalyzed once at no additional cost to the government. 

LCS analyses are MSs on a blank matrix (DI water, reagent sand) to assess laboratory accuracy 
independent of matrix effects. LCS analyses will be performed for each batch of samples up to a 
maximum of 20. When MS/MSD samples are not specified to be analyzed, the laboratory will analyze an 
LCS/LCSD pair for radiological analyses. Failure of LCS analyses will result in re-extraction and 
reanalysis of the corresponding analytical batch for the specific analyte failing QC criteria. 

Failure of MS/MSD analyses to meet QC criteria will initiate a review of the data for the corresponding 
analytical batch. If review indicates out-of-control data due to laboratory error, the laboratory will 
perform re-extraction/reanalysis of the batch to correct the out-of-control condition at no additional cost 
to the Government. 

General Chemistry Analyses. Accuracy for general chemistry will be evaluated through the collection 
and analysis of MS/MSD samples, laboratory duplicate samples, and LCS. Laboratory duplicates and 
MS/MSD samples will be analyzed at a frequency of 5 percent (1 per 20 samples collected). Sufficient 
sample quantity will be collected such that the laboratory duplicate analysis and an additional reanalysis 
of the sample may be performed, if necessary. 

The MS/MSD samples will be fortified with the method target compounds, while an aliquot of the 
sample will be analyzed unfortified. Accuracy will be measured in terms of %R of each of the fortified 
components. 

The laboratory duplicate will be analyzed in the same analytical batch as the parent sample. By doing so, 
method precision can be assessed by calculating the RPD between the parent sample and the laboratory 
duplicate. Laboratory duplicate sample analysis not meeting the laboratory QC criteria specified in the 
QAPP will be re-prepared/reanalyzed once at no additional cost to the client. 

LCS analyses are MSs on a blank matrix (DI water, reagent sand) to assess laboratory accuracy 
independent of matrix effects. LCS analyses will be performed for each batch of samples up to a 
maximum of 20. Failure of LCS analyses will result in re-extraction and reanalysis of the corresponding 
analytical batch for the specific analyte failing QC criteria. 

4.2.3.3 Representativeness 

Representativeness refers to the degree to which sample data accurately depicts the characteristics of a 
population of samples. Representativeness will be achieved in part by use of standard sampling and 
analytical procedures. It is also influenced by appropriate sample collection design, which includes 
sample locations and frequency of samples collected per site. Acceptable representativeness will be 
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achieved through the selection of sampling locations, testing parameters and methods that meet the 
permit reporting limits, proper collection and handling of samples. Representativeness is evaluated by 
reviewing field procedures and sampling practices, as well as review of field sample results.  

Field Procedures. For field sample collection, procedures have been designed such that primary 
samples, blind QC duplicates, and QA splits are representative of field conditions. All duplicate samples 
(QA and QC splits) for nonvolatile analyses will be homogenized in the field prior to packaging. Errors 
in sampling and packaging that result in non-representative samples or rejection of data by regulatory 
elements will result in direction by the contracting officer (CO) to resample at the Contractor’s expense. 
The Contractor will interact closely with the laboratory during shipment of samples to insure that 
requirements for preservation have been met. All sample results associated with out-of-control 
preservation conditions will be rejected with resampling and reanalysis at the Contractor’s expense. In 
the event the CO determines that resampling is not required, the client will receive credit for all costs of 
sampling and analytical work for sample results associated with out of control preservation conditions. 

Laboratory Procedures. Laboratory procedures must be established to ensure that aliquots used for 
sample analysis are representative of the whole sample. Similarly, any such procedures employed at the 
laboratory level will not interfere with the concentration or composition of the analytes in the sample. All 
non-VOC samples will be homogenized prior to extracting an aliquot for sample analysis. 

4.2.3.4 Comparability 

Comparability is a qualitative objective of the data, expressing the confidence with which one data set 
can be compared with another. Sample data should be comparable for similar samples and sample 
conditions. Comparability is unknown unless precision and bias are provided. When this information is 
available, the data sets can be compared with confidence. 

The laboratory will make the necessary provisions to ensure the comparability of all data. These 
procedures include, but are not limited to, the use of standard approved methodologies, the use of 
standard units and report format, the use of calculations as referenced in the methodology for 
quantitation, and the use of standard measures of accuracy and precision for QC samples. Data 
comparability on the Contractor’s end will comprise of comparing field or laboratory duplicate precision 
and evaluating split samples and historical data results. 

4.2.3.5 Completeness 

Completeness will be evaluated qualitatively and quantitatively. The qualitative evaluation of 
completeness will be determined as a function of all events contributing to the sampling event including 
items such as correct handling of COC forms, etc. The quantitative description of completeness will be 
defined as the percentage of measurements that are judged to be usable (i.e., which meet project-specific 
requirements) compared to the total number of measurements planned. 

QC parameters that will be assessed for quantitative determinations of completeness will include initial 
calibrations, continuing calibrations, surrogate %R for organic analyses, analysis of laboratory duplicates 
for RPD, analysis of MS/MSD analyses for %R and RPD, and analysis of LCS for %R, and holding 
times. The requirement for the quantitative assessment of completeness will be 90 percent. The 
90 percent standard will be applied to the entire list of parameters described above such that a minimum 
of 90 percent of the data for each analytical method is associated with acceptable QC criteria as 
described above and in other sections of this document. The quantitative assessment of completeness will 
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be calculated for each analytical method as the ratio of acceptable sample results to all sample results. 
For multi-compound or analyte methods (organic analyses) each analysis of the aggregate of compounds 
or analyte will be considered a single sample result. 

The requirement for holding times will be 100 percent. If any sample exceeds the holding time specified 
by EPA SW-846 (or other guidance documents for other analyses), that sample will be resampled and 
reanalyzed. The holding times for each method are provided on Table 4-15. 

Non-conforming data as a result of well-substantiated matrix effects will not be considered in assessing 
compliance with respect to completeness. In the event of significant occurrence of non-conforming data, 
the Contractor will present a summary of data to substantiate an argument for matrix effects. 

4.2.3.6 Sensitivity 

The term “sensitivity” is used broadly here to describe the contract method detection, quantitation, and 
reporting limits established to meet the DQOs, and not limited to the definition which describes the 
capability of a method or instrument to discriminate between measurement responses. Several limits have 
been established to describe sensitivity requirements (i.e., IDL, MDL, sample quantitation limit, or PQL, 
etc.). Normally, IDLs, and MDLs reported are typically based on a reagent water matrix or purified solid 
and ignore sample matrix interferences and the resulting effects on the limits. For this reason, published 
MDLs or IDLS are presumably not achievable for environmental samples. Please note, contract 
requirements for sensitivity should be achievable for the batch QC samples within a reagent 
water/purified solid matrix (MBs, LCSs) and compliance should be verified. Project PQLs or reporting 
limits are provided in Appendix D. 

MDL. The MDL is the minimum concentration of a substance that can be measured and reported with 
99 percent confidence that the analyte concentration is greater than zero and is determined from analysis 
of a sample in a given matrix containing the analyte. The laboratory will perform MDL studies during 
initial method setup and whenever the basic chemistry of the procedures are changed. Because it is not 
practical to establish an MDL for each specific matrix received at any given laboratory, MDLs will be 
estimated in an interference-free matrix, typically reagent water for water methods and a purified solid 
matrix (e.g., sand) for soil/sediment methods. Method detection limits will be estimated for each target 
analyte using the procedures presented in 40 CFR Part 136, Appendix B. The MDLs will be 
extraction/digestion method-specific and will include any cleanup methods used. To ensure that 
reasonable MDL values are determined, the laboratory will analyze an MDL check sample by spiking an 
interference-free matrix with all method target analytes at approximately two times the determined MDL 
and taking this sample through the same process used initially to establish the MDL values. If any of the 
target analytes are not recovered, then the MDL study will be repeated for the failed target analytes. The 
laboratory established MDL values will be verified quarterly by analyzing the MDL check sample. When 
multiple instruments are used for the same method, separate MDL studies may not be needed. However, 
laboratories must demonstrate equivalent sensitivity through the analysis of the MDL check sample. This 
check would also apply to confirmation columns. The acceptance criteria to be applied to this check 
sample are to verify that all target analytes are detectable. If any of the target analytes are not reliably 
detected, then the MDL study must be repeated. The determination of MDLs in site-specific matrices 
may be required for certain projects. The analysis of the MDL check sample may not be required if the 
lowest calibration standard is significantly higher than the estimated MDL values. 

PQL. The PQL is the lowest calibration standard and should be no lower than 10 times the standard 
deviation as determined from the MDL study. For MDLs established using the seven replicates as 
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defined in 40 CFR, the corresponding PQLs are approximately three times the MDLs. The highest PQL 
may be used when multiple instruments and sample preparation procedures are available in a laboratory. 
In the absence of project-specific requirements, the lowest calibration standard used for initial calibration 
will be set at or between 2 to 10 times the MDL (at or slightly above the PQL) for each target analyte. 
The low standard will not be set at a value that is lower than the PQL. For projects where the action 
levels are significantly above the PQL or where high native concentrations are expected, the low standard 
could be set at a value greater than 10 times the MDL. Analyte values reported below the PQL (low 
standard concentration) must be flagged as an estimated quantity (i.e., J flagged). 

Method Reporting Limit. The method reporting limit (MRL) is a threshold value below which the 
laboratory reports a result as “less than” or “non-detect.” It may be based on a project-specific reporting 
limit, a regulatory action level, or two times the laboratory’s MDL. The definition of MRLs used the 
laboratory will be declared in each data package. MRLs would be adjusted based on the sample matrix 
and any necessary sample dilutions. The highest value that can be reported for a MRL must be less than 
any project specified action levels or concentrations of concern. The lowest value that can be reported by 
a laboratory as a non-detect (or “less than” value) will be no lower than the value of the corresponding 
MDL check sample (two times the MDL). This value is the point where the laboratory has demonstrated 
its ability to reliably detect target analytes. However, the laboratory will not claim to reliably quantitate 
values below the low standard. Therefore, analyte values reported between the MDL and PQL (low 
standard concentration) must be flagged as an estimated quantity (i.e., J flagged). If dilution to bring the 
reported concentration of a single compound of interest results in non-detect values for any other analytes 
with detected concentrations in the initial analysis the results of the original run and the dilution will be 
reported with the appropriate notations in the narrative. 

Failure of the contract laboratory to achieve PQLs/contract-required quantitation limits specified in the 
QAPP will result in rejection of data with resampling/reanalysis at the contractor’s expense. 

Matrix effects (i.e., highly contaminated samples requiring dilution for analysis, dilution to bring 
detected levels within the range of calibration, and matrix interference requiring elevation of detection 
limits) will be considered in assessing laboratory compliance with the requirements for sensitivity. A 
detailed analysis of all failures to meet requirements for sensitivity will be included in the narrative 
section of the Certificate of Analysis detailed in Subsection 6.1.6. 

4.2.4 Instrument Calibration and Frequency 

Instrument calibration is necessary to ensure that the analytical systems are operating correctly and 
functioning at the proper sensitivity to meet PQLs. Calibration establishes the dynamic range of an 
instrument, establishes response factors to be used for quantitation, and demonstrates instrument 
sensitivity. Criteria for calibration are specific to the instrument and the analytical method. The following 
paragraphs describe the general requirements for standards preparation, traceability, and laboratory 
instrument calibration procedures. 

4.2.4.1 Standard/Reagent Preparation 

All instruments will be calibrated in accordance with each laboratory’s SOPs and this QAPP. To ensure 
the highest quality standard, primary reference standards used by the laboratories will be obtained from 
the National Institute of Standards and Technology, EPA Cooperative Research and Development 
Agreement vendors, American Association of Laboratory Accreditation vendors, or other reliable 
commercial sources. When standards are received at the laboratory, the date received, supplier, lot 
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number, purity, concentration, and expiration date will be recorded in a standards preparation logbook. 
Vendor certification for the standards will be retained in the laboratory’s files and made available on 
request. 

Standards are obtained in their pure form or in a stock or working standard solution. Dilutions are made 
from the vendor standards. All records regarding standards will unambiguously trace their preparation, 
their use in calibration, their expiration dates, and the quantitation of sample results. All standards will be 
given a standard ID number. The following information will be recorded in the standards logbook: 

• Source of the standard 

• Initial concentration of the standard 

• Final concentration of the standard 

• Volume of the standard that was diluted 

• Source and lot numbers of the solvent used for standard preparation 

• Expiration date of the standard 

• Preparer’s initials 

All standards will be verified prior to use. 

After preparation and before routine use, the identity and concentration of the standards will be verified. 
Verification procedures include a check for chromatographic purity (if applicable), and verification of 
the concentration of the standard using a standard prepared at a different time, or obtained from a 
different source. Reagent purity will be assessed by analyzing an aliquot of the reagent lot using the 
analytical method in which it will be used; for example, every lot of dichloromethane (for organic 
extractables) is analyzed for undesirable contaminants prior to use in the laboratory. Standards will be 
routinely checked for signs of deterioration (e.g., discoloration, formation of precipitates, and changes in 
concentration), and will be discarded if deterioration is suspected or their expiration date has passed. 
Expiration dates may be taken from the vendor recommendation, the analytical methods, or from internal 
research. 

4.2.4.2 Instrument Calibration Procedures 

Field instruments will be calibrated according to the manufacturer’s guidelines. Instruments will be 
calibrated daily or immediately before use. Calibrations will be recorded on instrument calibration forms 
at the beginning and end of each day. 

Laboratory instrument calibration is required to ensure that the analytical system is operating correctly 
and functioning at the sensitivity necessary to meet the PQLs. Each instrument will be calibrated 
according to the manufacturer’s guidelines using standard solutions appropriate to the type of instrument 
and the linear range established for the analytical method. The instrument calibration will be from the 
lowest to the highest calibration standard and the lowest calibration standard concentration will be at the 
PQL or below the PQL for each target analyte. 

The laboratories will maintain records of instrument calibration that will include, at a minimum: the 
equipment calibrated; the reference standards used for calibration; the calibration techniques; actions; 
acceptable performance tolerances; frequency of calibration; and, calibration documentation format.  
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The analysis logbook maintained for each analytical instrument will include, at a minimum:  

• Date and time of calibration  

• Initials of the person performing the calibration 

• Calibration reference number and concentration  

The instrument calibration records will also include daily checks against standards prepared 
independently of the calibration standards. Instrument response will be evaluated against established 
criteria. 

GC/Mass Spectrometry Analyses. The initial calibration requirements of GC/Mass Spectrometry 
analyses are well described by the methods in SW-846. Initial calibration requirements for GC/Mass 
Spectrometry methods must be met. Data found to be associated with out-of-control calibrations will be 
rejected. Quantitation for GC/Mass Spectrometry analyses (VOCs by SW8260) will be performed using 
the average response factor from the initial calibration. For analysis by EPA Method 524.2 and TO-15, 
the use of average response factors is not specified. Therefore, the contract laboratory uses a mid-level 
CCV, LCS, and LCSD daily to assess the low-level sensitivity of the instrument. In addition, a daily 
initial calibration verification (ICV) is analyzed to determine the validity of the calibration. The ICV 
standard is made from a second source standard to ensure the integrity of the calibration standards. The 
continuing calibration check will be used only for comparison to the initial calibration curve. Sample 
results quantitated from the continuing calibration check will be rejected. 

Radiological Analyses. Calibration procedures for radiological analyses will follow the specific 
protocols described in the ASTM method. Initial calibrations for radiological analyses will demonstrate a 
correlation coefficient of 0.995 or better, where applicable. The analytical run sequence for radiological 
analyses generally will follow the same procedures as metals analyses, with an initial calibration check, 
followed by a continuing calibration blank, and continuing calibration checks. All sample results will be 
bracketed by passing continuing calibration checks. Data found not to be in conformance with these 
standards will be rejected. 

Metals Analyses. For metals analyses, initial calibrations for will demonstrate a correlation coefficient 
of 0.995 or better, where applicable. The analytical run sequence will consist of an initial calibration 
check, followed by a continuing calibration blank, and continuing calibration checks. All sample results 
will be bracketed by passing continuing calibration checks. Data found not to be in conformance with 
these standards will be rejected. 

For the analysis of TDS, a calibration curve is not applicable. However, for TDS, it is necessary to verify 
the calibration of the analytical balance that will be used to weigh crucibles. The calibration of the 
analytical balance will be verified on first daily use at a mass or masses that bracket or are representative 
of the measurements routinely performed at that balance. The quality of the weights used for this 
calibration verification will be documented and will be in accordance with the quality requirements 
established. 
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5.0 DQOS AND PERFORMANCE STANDARDS 

5.1 General 

This section discusses DQOs for sampling and analytical data collected under this FSP/QAPP.  

5.1.2 Problem Definition/Background 

Section 1.1 provides background information for the Modesto Groundwater Superfund Site project and a 
description of the problems requiring analytical sampling. 

5.1.3 DQOs 

Data quality will be evaluated relative to project-specific DQOs. DQOs are quantitative and qualitative 
statements that specify the quality of the data required to support decisions during the project. The DQOs 
were developed following the guidance contained in the document EPA Guidance on Systematic 
Planning Using the Data Quality Objectives Process (EPA, 2006). 

The objectives have dictated the sampling and analytical methods and QA/QC procedures that will be 
followed. The DQO approach was developed by the EPA as a tool to aid planning and decision-making 
related to the data collection. A primary objective of this QAPP is to ensure that the collected data are of 
sufficient quality to support remedial decision-making. 

Standard laboratory reports (or Comprehensive Certificates of Analysis) will be provided for each 
sampling event. The data will be validated based on QC sample results and other data validation criteria. 
The validation reports for data packages will be included as an appendix in the quarterly O&M report. 
Section 6.1.6 defines the content of the data packages. Project reporting limits are described in the 
contract laboratories SOPs and in Tables 4-2 through 4-6, and method quality objectives are described in 
contract laboratories SOPs and Tables 4-7 and 4-10. Appendix D provides subcontract laboratory’s QA 
manuals and/or SOPs. 

The seven-step process for developing DQOs, as described by EPA (2006), includes the following: 

• State the problem 

• Identify the goals of the study 

• Identify information inputs 

• Define the boundaries of the study 

• Develop the analytical approach 

• Specify performance or acceptance criteria 

• Develop the plan for obtaining data 

Section 1.1 provides background information to support this DQO summary. 

5.1.3.1 Step 1, State the Problem 

Define the problem that necessitates the study; identify the planning team, examine budget, schedule. 
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Planning team members have identified the problems at the site and the resources available to resolve the 
problems. The Contractor team members consist of the PM, the project geologist, the project chemist, 
and the O&M technician. In addition, DTSC personnel also can be called on for input with resolving the 
problems found at the site. 

The Modesto Groundwater Superfund Site is contaminated with PCE and naturally occurring uranium 
above the federal and state MCLs of 5.0 ppb and 20 pCi/L, respectively. Extraction and treatment 
systems have been installed at the site to remediate soil and groundwater contamination. There are four 
potential problems that may require resolution associated with the site contamination: 

1. During operation of the GWT system, there is a potential that vapor emissions will not meet 
regulatory requirements. Timely assessment of compliance data must be made to determine if system 
maintenance is required. 

2. During operation of the GWT system, there is a potential that the effluent will not meet sewer 
discharge requirements. Timely assessment of effluent data must be made to determine if system 
maintenance is required. 

3. The treatment system must be monitored to determine the GWT system efficiency. 

4. To ensure effluent requirements are met, the GWT system will require periodic carbon and resin 
change-outs. The frequency and/or disposal requirements (media regeneration vs. disposal to solid 
waste landfill or disposal to radioactive/hazardous waste landfill) will be determined as needed. 

5.1.3.2 Step 2, Identify the Goal of the Study 

Identify the principal study question and define alternative actions that may be taken to address the 
problems stated in Step 1. Identify the intended uses of data. 

1. Determine if the carbon stacks are effectively working and vapor being emitted from the system 
stacks are below compliance levels. 

2. Determine if the wet carbon is effectively reducing contaminant concentrations to levels below the 
sewer discharge requirements set by the City of Modesto. 

3. Determine mass removal rates and system efficiency. 

4. Determine the need for change-outs of the carbon and/or IEX resin beds and determine the disposal 
requirements of the spent media. 

5.1.3.3 Step 3, Identify Information Inputs 

Identify the information needed to resolve the decisions and specify the inputs requiring environmental 
measurements. 

1. VOC concentrations in vapor samples for the treatment system stacks on a monthly basis. 

2. VOC, uranium, TDS, TSS, and BOD concentrations in samples of the GWT effluent. 

3.  Calculated mass removal rates and monitored system efficiency. 

4. VOC concentrations in sample the treatment system to determine the effectiveness of the carbon and 
IEX resin beds. 
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5.1.3.4 Step 4, Definition of Study Boundaries 

Specify the spatial and temporal aspects of the environmental media that the data must represent to 
support the decision. 

1. Study boundaries for vapor samples consist of the GWT system. 

2. Study boundaries for GWT system effluent sample are restricted to the effluent port of the treatment 
system. 

3.  GWT system samples also will be collected from multiple sample ports of the GWT system. 

4. Carbon samples will be collected from three carbon vessels of the GWT system. In addition, resin 
samples will be collected from two IEX vessels of the GWT system. 

5.1.3.5 Step 5, Development of the Analytic Approach 

Develop a logical statement that defines the conditions that would cause the decision maker to choose 
among alternative actions. 

1. The GWT system effluent will be monitored for VOCs, TDS, TSS, and BOD on a monthly basis and 
uranium on a quarterly basis. If effluent concentrations of these compounds exceed sewer discharge 
requirements, then the system will be shut down and modified to meet compliance requirements prior 
to further discharge. Both TSS and BOD will be collected using a composite sampler. The GWT 
system vapor samples collected from the pre-GAC and the carbon stacks will be monitored monthly 
to verify compliance with the San Joaquin Valley Air Pollution Control District requirement. 

2. GWT system sample results will be used to calculate mass removed from the system. If mass removal 
rates indicate system inefficiency, then modifications will be made to the treatment system to 
increase system performance. 

3. Media sample results will serve as an indicator of the status of the media. Process sample results will 
be used to establish breakthrough of a media vessel. If contaminants are found in the process 
samples, then the spent carbon or resin will be replaced in the necessary vessels. 

4. When results from the vapor sample collected from the vapor-phased GAC effluent indicate that 
1 pound of VOC mass is discharged per day, a change out of the vapor-phased carbon should be 
considered. Discharge amounts should be confirmed based on local air district requirements on an 
annual basis. 

5.1.3.6 Step 6, Specify Performance or Acceptance Criteria 

Specify probability limits for false rejection and false acceptance decision errors. Develop performance 
criteria for new data being collected or acceptable criteria for existing data being considered for use. 

Defined action levels will be used as comparison criteria to decrease the probability that a false decision 
will be made in determining if corrective actions must be implemented. In addition, the use of 
promulgated definitive methods with defined control limits and appropriate corrective action criteria will 
be employed to control error and assess data quality. Section 4.2 discusses the analytical methodology. 
Analytical methods have been chosen to provide reporting limits that can meet compliance or reporting 
requirements. Limits on decision errors cannot be assessed for qualitative decisions that rely on the 
professional judgment of the PM, project geologist, O&M supervisor, or project chemist. The DQO 
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process also requires evaluation of project data quality indicators. Parameters were established for the 
evaluation of analytical data using the precision, accuracy, representativeness, comparability, and 
completeness (PARCC) criteria. Subsection 4.2.3 discusses the PARCC criteria. 

5.1.3.7 Step 7, Develop the Plan for Obtaining Data 

Identify the most resource effective sampling and analysis design for generating data that are expected 
to satisfy project DQOs. 

Table 4-1 lists the frequencies in which vapor, groundwater, and media samples will be collected. In 
general, vapor samples will be collected on a monthly or quarterly basis. GWT system samples will be 
collected monthly or quarterly. This sampling and analysis is being performed to meet permit compliance 
requirements. 
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6.0 LABORATORY DATA REDUCTION AND REPORTING 

6.1 General 

This section presents the data reduction and reporting requirements for final data packages and electronic 
data deliverables to be provided by the analytical laboratories. 

6.1.1 Data Reduction, Validation, and Documentation 

The following sections provide the procedures for handling calculations, insuring data integrity, 
treatment of outliers, data management and data archiving, and formatting Comprehensive Certificates of 
Analysis for all analytical methods used in this project. 

6.1.2 Calculations 

The calculations used by the laboratory are included in the laboratory SOPs for each analytical method 
and are based on EPA methodologies. All the information used in the calculations (e.g., raw data, 
calibrations, and tuning records), and all information regarding the preparation of the sample, (e.g., 
weight or volume of sample used, percent dry weight for solids, extract volume, and dilution factor used), 
are documented in laboratory worksheets. The laboratory worksheets will be included with the laboratory 
project file. Sample concentrations are generally determined by one of three methods. Organic 
calculations may be based on either internal or external standards, while inorganic analyte concentrations 
are based directly on the instrument outputs. 

Calculations not present on standard reporting forms include those used by computer-based data 
reduction programs. Computer programs and spreadsheets developed at the laboratory to aid in the 
reduction of data will be validated, with appropriate documentation, prior to use. The laboratory will be 
responsible for maintaining a list of these data reduction programs and demonstrating their validity. The 
complete calculation procedures used in computer-based data reduction programs are based on the 
calculation procedures specified in each analytical method. 

6.1.3 Procedures to Ensure Data Integrity 

The principal criteria used to ensure data integrity, the means of establishing these criteria, and the 
procedures to implement corrective action when data or instrumentation does not meet these criteria are 
presented in: 

• Section 3.5, Field Documentation  

• Section 3.8, Project Quality Control Plan 

• Subsection 4.2.3, Analytical/Statistical/Control Parameters 

• Subsection 4.2.4, Instrument Calibration and Frequency 

• Section 7.0, Data Validation and Usability 

The review process described below will be used to assist in ensuring consistent data quality and 
ultimately in evaluating data integrity. 
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Level 1: Analyst Review. Each analyst reviews the quality of his/her work based on an established set of 
guidelines. The review criteria as established in each method, in this document, or within the laboratory 
will be used. This review will, at a minimum, ensure that: 

• Sample preparation information is correct and complete. 

• Analysis information is correct and complete. 

• The appropriate SOPs have been followed. 

• Analytical results are correct and complete. 

• Raw data, including all manual integrations, have been correctly interpreted. 

• QC samples are within established control limits. 

• Special sample preparation and analytical requirements have been met. 

• Documentation is complete (for example, all anomalies in the preparation and analysis have been 
documented, anomaly forms are complete, and holding times are documented). 

Level 1 analyst review will be documented by using a checklist, dated, and signed by the reviewer. 

Level 2: Peer Review. Level 2 review will be performed by a supervisor, data review specialist, or an in-
house automated rules-based validation program whose function is to provide an independent, peer 
review of the data package. This review will also be conducted according to an established set of 
guidelines and will be structured to ensure that: 

1. All appropriate laboratory SOPs have been followed. 

2. Calibration data are scientifically sound, appropriate to the method, and completely documented. 

3. QC samples are within established guidelines. 

4. Qualitative identification of sample components is correct. 

5. Quantitative results, and any associated flags, are correct. 

6. Raw data, including all manual integrations, have been correctly interpreted. 

7. Documentation is complete and correct (e.g., anomalies in the preparation and analysis have been 
documented, anomaly forms are complete, and holding times are documented). 

8. The data are ready for incorporation into the final report. 

Level 2 review will be structured so that all calibration data and QC sample results are reviewed and all 
of the analytical results from at least 25 percent of the samples are checked back to the raw data and/or 
bench sheets. If no problems are found with the data package, the review is complete. If any problems are 
found with the data package, then all sample results will be checked. All errors and corrections noted will 
be documented. Level 2 peer review also will be documented on a checklist with the signature and date 
of the reviewer. 

Level 3: Administrative Review/Quality Assurance Review. The program administrator/laboratory 
QA officer at the laboratory performs the Level 3 review. This review will provide a total overview of 
the data package to ensure its consistency and compliance with project-specific requirements. All errors 
noted will be corrected and documented. Based on errors noted, samples may need to be re-prepped and 
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reanalyzed. Level 3 administrative review will also be documented on a checklist, dated, and signed by 
the reviewer. 

This review is not part of the normal production process. The QA officer typically would review at least 
10 percent of the data produced by the laboratory using the procedures outlined in the Level 3 data 
review. The QA officer would randomly select the data packages reviewed. Nonconformance reports 
would be required for any errors noted. 

6.1.4 Treatment of Outliers 

All QC information will be recorded in the laboratory notebooks and printouts in the same format used 
for sample results. It is the analyst’s responsibility to check the QC information against limits of 
acceptability for the analysis. When an analysis of a QC sample (blank, spike, check standard, duplicate, 
or similar sample) shows that the analysis of that batch of samples is not in control, the analyst will 
immediately bring the matter to the attention of his/her supervisor. The supervisor will, if necessary, 
consult with the laboratory QA officer and/or laboratory PM to determine whether the analysis can 
proceed, if selected samples should be rerun, or if specific corrective action needs to be taken before 
analyzing additional samples. Out-of-control analyses and information justifying the poor recovery or 
precision must be documented. The analyst or group leader will file a nonconformance report with the 
laboratory QA officer for laboratory analysis out-of-control events that require documentation. The 
Contractor’s project chemist will be notified as soon as feasibly possible of any out-of-control events 
resulting in unacceptable data. If significant events occur that will impact the quality of environmental 
analytical data, the laboratory PM will submit a non-routine occurrence report to the Contractor’s project 
chemist. 

Data qualifiers will be added by the laboratory and project chemist during the data generation/review 
process to identify outlying data, which is further discussed in Section 7.0. These qualifiers would be 
applied when acceptance criteria were not met and corrective actions were not successful or not 
performed. 

All data qualifiers will be defined on applicable laboratory data sheets and data validation reports. Some 
examples of these data qualifiers are as follows: 

• U The analyte was analyzed for but was not detected above the reported sample quantitation limit. 

• J The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

• J+ The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample with a positive bias based on QC sample results. 

• J- The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample with a negative bias based on QC sample results. 

• N The analysis indicates the presence of an analyte for which there is presumptive evidence to 
make a “tentative identification.” 

• UJ The analyte was not detected above the reported concentration limit. However, the reported 
quantitation limit is approximate and may or may not represent the actual limit of quantitation 
necessary to accurately and precisely measure the analyte in the sample concentration. 
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• R The sample results are rejected due to serious deficiencies in the ability to analyze the sample 
and meet QC criteria. The presence or absence of the analyte cannot be verified. 

All flags used by the laboratory and project chemist will be defined completely. These flags will also 
identify any suspected bias in the data, either low or high. The project chemist will be notified as soon as 
possible to discuss possible corrective actions pertaining to data that has been qualified. 

6.1.5 Data Management 

The individuals responsible for project data management include all personnel responsible for 
identifying, reporting, and documenting activities affecting data quality. In general, the qualifications of 
individuals associated with data management activities will be commensurate with the level of expertise 
necessary to ensure the intended level of evaluation. 

The project files will provide a traceable record of all data management activities. The contracted 
laboratories will maintain project files that will include, but not be limited to, the following: specific 
formulas and computer programs used; the designation of data transfers as electronic or manual; 
validation steps taken, etc. All data acquired electronically will be transferred and manipulated 
electronically to reduce errors inherent in manual data manipulation. Data entered, transferred, or 
calculated by hand will be checked for accuracy by a person who did not perform the original entries or 
calculations. Laboratory data will provided electronically to the contractor using computer software, such 
as Microsoft Excel and/or Microsoft Assess facilitating easy access of the data and export to other 
systems. However, the majority of the data will be provided electronically using the Contractor’s 
Environmental Data Management System format. 

6.1.6 Data Archive 

The contracted laboratories will maintain a project-specific file such that the analytical process can be 
completely reconstructed. The contracted laboratories will preserve all information regarding sample 
analyses (correspondence, sample custody forms, raw data [hard copies], results, calibration records, etc.) 
in their project files. Data storage and documentation will be maintained using logbooks and data sheets 
that will be included in the project files. Computer acquired data will also be stored on magnetic tape, 
disks, or other media, that can be accessed using industry-standard hardware and software for data 
processing, retrieval, or reporting. The contracted laboratories will maintain all data under this contract 
for a minimum of 5years following submission of the Comprehensive Certificates of Analysis. Text to 
this effect will be added to all laboratory subcontracts to insure that this provision is followed. 

Electronic comprehensive data packages or hard copies of all chemical data packages will be maintained 
and archived in the project files. Laboratory data will also be archived in an electronic data management 
system. Standard computer software, such as Microsoft Excel and/or Microsoft Access, will be used, 
facilitating easy access of the data and export to other systems. 

Field forms, boring logs, photographs, and field log books will also be archived for a minimum of 
10 years following submission of the final report. 

6.1.6 Comprehensive Certificates of Analysis 

Results for all of the samples collected for the O&M activities at the Modesto Groundwater Superfund 
Site will be reported with Comprehensive Certificates of Analysis. The Comprehensive Certificates of 
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Analysis will be prepared at the conclusion of work for each sampling event, and will be received by the 
Contractor’s project chemist no later than 14 calendar days after receipt of the samples at the laboratory. 
This submittal is subject to review and comment by the Contractor’s PM. The contracted laboratories 
may be directed to resubmit the final Comprehensive Certificates of Analysis if the conditions of these 
specifications are not met. 

A comprehensive data package contains sufficient information to completely reconstruct the chemical 
analyses that were performed. Hence, comprehensive data packages include all batch QC results, 
instrument QC results (e.g., IVC, CCV, and instrument performance checks), MDL studies, and raw data 
(e.g., chromatograms). Draft Comprehensive Certificates of Analysis containing analytical results and 
preliminary QC data only will be submitted to the Contractor when expedited turnaround times (TATs) 
are requested. Possible expedited TATs include 48-hour, 72-hour and 5-day TATs. 

The contracted laboratories will address the following requirements in preparing the Comprehensive 
Certificates of Analysis: 

Cover Sheet. The cover sheet should specify the following information: 

• Title of report (i.e., Test Report, Test Certificate). 

• Name and location of any subcontractor laboratories, and appropriate test method performed. 

• Contract number. 

• Client name and address. 

• Project name and site location. 

• Statement of data authenticity and official signature and title of person authorizing report release. 

• Amendments to previously released reports will clearly identify the serial number for the previous 
report and state the reason(s) for reissuance of the report. 

Table of Contents. Laboratory data packages should be organized in a format that allows for easy 
identification and retrieval of information. An index or table of contents should be included for this 
purpose. 

Case Narrative. A case narrative should be included in each report. The case narrative should contain a 
table(s) summarizing samples received, providing a correlation between field samples numbers and 
laboratory sample numbers, and identifying which analytical test methods were performed and by which 
laboratories. Samples received but not analyzed also should be identified. Extractions or analyses 
performed out of holding times should be appropriately noted. The case narrative should define all data 
qualifiers or flags used. Deviations of any calibration standards or QC sample results from appropriate 
acceptance limits should be noted and associated corrective actions taken by the laboratory should be 
discussed. Other factors that could affect the sample results should be noted (e.g., air bubbles in VOC 
samples vials, excess headspace in soil VOC containers, the presence of multiple phases, sample 
temperature and sample pH excursions, container type or volume, etc.). 

Analytical Results. The results for each sample should contain the following information at a minimum. 
(Information need not be repeated if noted elsewhere in the data package). 

• Laboratory name and location (city and state) 
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• Project name and unique ID number 

• Field sample ID number as written on COC form 

• Laboratory sample ID number 

• Matrix (soil, water, oil, etc.) 

• Sample description 

• Sample preservation or condition at receipt 

• Date sample collected 

• Date sample received 

• Date sample extracted or prepared 

• Date sample analyzed 

• Analysis time when holding time limit less than 48 hours 

• Method (and SOP) numbers for all preparation, cleanup, and analysis procedures employed 

• Preparation, analysis, and other batch numbers 

• Analyte or parameter 

• Method reporting limits adjusted for sample-specific factors (e.g., aliquot size, dilutions/ 
concentration factors, and moisture content) 

• Method quantitation limits (low-level standard concentration) 

• MDLs 

• Analytical results with correct number of significant figures 

• All confirmation data 

• Any data qualifiers assigned 

• Concentration units 

• Dilution factors. All reported data will reflect any dilutions or concentrations. The dilution factor, if 
applicable, should be noted on the analytical report. If the undiluted results are available, data from 
all runs should be recorded and reported. 

• Percent moisture or percent solids (all solids, sediments, sludges, etc. are to be reported on a dry 
weight basis) 

• Chromatograms, as needed 

• Sample aliquot analyzed 

• Final extract volume 

Laboratory Reporting Limits. The laboratory may use a reporting limit expressed in terms of detection 
limit, quantitation limit, regulatory action level, or project-specific threshold limits. However, the 
laboratory’s use of these terms must be well-defined. The project reporting limits shall meet the PQLs 
listed in Tables 4-2 through 4-6 and are provided in Appendix D. 
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Sample Management Records. These types of records include the documentation accompanying the 
samples (i.e., original COCs, shipping documents, laboratory notification sheets), records generated by 
the laboratory that detail the condition of the samples upon receipt at the laboratory (i.e., sample cooler 
receipt forms, any telephone conversation records, etc.), and any records generated to document sample 
custody, transfer, analysis, and disposal). 

QA/QC Information. The minimum data package must include the calibration, calibration verification, 
and internal laboratory QA/QC data with their respective acceptance criteria. The data package should 
also include the laboratory’s method quantitation and reporting limits for project-specific parameters. 
The calibration data will include a summary of the ICV, all calibration verification standards, and any 
performance standards analyzed in conjunction with the test method. All calibration deviations will be 
discussed with the case narrative. The data package should correlate the method QC data with the 
corresponding environmental samples on a per-preparation batch basis with batch numbers clearly 
shown. Method QC data must include all spike target concentration levels; the measured spike 
concentration and calculated recoveries; all measures of precision, including RPD; and all control limits 
for bias and precision. This documentation would include laboratory performance information such as 
results for MBs, internal standards, recoveries for LCS, and recoveries for surrogates; and matrix-specific 
information such as RPDs, MS and MSD recoveries when analyzed, MS/MSD RPDs, surrogate 
recoveries, and sample duplicates. At a minimum, internal QC samples should be analyzed and reported 
at rates specified in the specific methods, or as specified in the contract, whichever is greater. Any 
deviations from the measurement quality objectives should be noted. Also, include any data review, 
nonconformance, or corrective action forms with the data package. 
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7.0 DATA VALIDATION AND USABILITY 

7.1 General 

Analytical data will be reviewed for compliance with project DQOs. This process involves an initial 
review of the analytical data to determine analytical method compliance followed by validation of the 
data. 

7.1.1 Documentation and Records 

The Contractor will store all important project-related records in a centralized and easily accessible 
project file. The PM or designee will maintain the project file. The project file will include the following 
types of field records: 

• Field data measurements 

• Sample collection records 

• COCs 

• QC sample records 

• Field notes, which will include descriptions of any deviations from the QAPP and any difficulties 
encountered in maintenance or sample collection 

• Data results from the analytical laboratories 

• Laboratory data deliverables (hard copy and electronic) 

All laboratory-related documentation and records will be controlled, distributed, stored, and maintained 
by the contracted laboratories. The information and records to be included in project-specific data 
reporting packages, and the reporting format, are specified in the following sections. 

7.2 Data Validation and Usability 

7.2.1 Data Review, Validation, and Verification Requirements 

7.2.1.1 Laboratory Data Review 

The contracted laboratories will be responsible for reviewing all analytical data generated under this 
contract to ensure that it meets the requirements of this QAPP, including its quality, accuracy, and 
completeness. Each analyst reviews the quality of their work based on established protocols specified in 
laboratory SOPs, analytical method protocol, and project-specific requirements and DQOs. The initial 
review of the data packages, performed by the analyst, will ensure that: 

• Sample preparation procedures and documentation are correct and complete. 

• Sample analysis and documentation are correct and complete. 

• The appropriate SOPs have been followed. 

• Analytical results are correct and complete. 

• QC samples are within established control limits and MBs are acceptable. 
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• Documentation is complete (e.g., all anomalies in the preparation and analysis have been 
documented, out-of-control forms, if required, are complete, holding times are documented, etc.). 

It is the analyst’s responsibility to check the QC information against limits of acceptability for the 
applicable analyses. When an analysis of a QC sample (blank, spike, check standard, replicate, etc.) 
shows that the analysis of that batch of samples is not in control, the analyst will immediately bring the 
matter to the attention of the group leader. The laboratory group leaders will, if necessary, consult with 
the laboratory QA officers and/or laboratory PMs to determine whether the analysis can proceed, or if 
selected samples should be rerun, or specific corrective action needs to be taken before analyzing 
additional samples. Out-of-control analyses and information justifying the poor recovery or precision 
must be documented. The analyst or group leader will file a nonconformance report with the laboratory 
QA officer for laboratory analysis out-of-control events that require documentation. The project chemists 
will be notified as soon as possible of any out-of-control events resulting in unacceptable data. The 
project chemist and PM will determine if samples can be recollected and reanalyzed, and also to 
determine the cause and responsible party. 

The laboratory PM will review the report, COC records, and other supporting documentation to ensure 
that the data meets the project-specific limits (QC criteria) for the analyses. The supporting 
documentation will include, at a minimum: 

• Laboratory name and address 

• Sample information (including unique sample ID, sample collection date and time, date of sample 
receipt, and date[s] of sample preparation and analysis) 

• Analytical results, reported with an appropriate number of significant figures 

• Reporting limits reflecting dilutions, interferences, and corrections for dry weight as applicable 

• Method references 

• Appropriate QC results and correlation of sample batch traceability and documentation 

• Data qualifiers with appropriate references and narrative on the quality of results 

• Confirmation that project-specific requirements and DQOs have been met 

7.2.1.2 Data Validation 

The Contractor’s project chemist will perform data validation on all the samples analyzed for this project 
based for the methods described in Section 4.2. The validity of the field and analytical data will be 
evaluated using PARCC parameters, which are quantitative and qualitative statements that describe data 
quality. PARCC parameters compare QC sample results and standard procedures with acceptance criteria 
established for this project to determine whether DQOs of this investigation have been met. The 
Contractor will verify that the Comprehensive Certificates of Analyses are complete. 

7.3 Validation Verification Methods 

For the subcontract laboratory’s data, data validation will be performed using the data qualifiers in 
Tables 4-11 through 4-13. After the laboratory review, the Comprehensive Certificates of Analysis for all 
samples will be forwarded to the Contractor. The data validator’s function will be to provide an 
independent data review that back-checks the laboratory QC results. The validation is structured to assure 
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that the QC samples and their acceptance criteria have been met for the data as specified in Table 4-1. 
PARCC parameters will be used to validate the quality of analytical data and determine whether the 
DQOs of the project have been met. 

To further assess data validity, the analytical results from 10 percent of the samples randomly selected by 
the Contractor’s chemist, documented in the raw data packages, will be back-checked to the bench sheet. 
If no problems are found with the raw data packages, the review will be considered complete. If any 
significant procedural QC problems are found with the 10 percent data back-check, these QC parameters 
will be double-checked in the Comprehensive Certificates of Analysis. This process will continue until 
no substantial errors are found or until all of the data has been reviewed in its entirety. 

Data validation techniques include accepting, rejecting, or qualifying the data on the basis of acceptance 
criteria outlined above. Data will not be released prior to completion of the data validation. Tables 4-11 
through 4-13 list the data qualifiers to be used for validation. Table 4-14 provides field duplicate sample 
results comparison criteria. 

The Contractor’s personnel will also review the field data to identify inconsistencies and/or anomalous 
values, and to further ensure data usability. Any inconsistencies discovered will be resolved immediately, 
if possible, by seeking clarification from those personnel responsible for data collection. At a minimum, 
the information contained in boring logs, field notes, field sampling forms, and COC records, as 
applicable, will be included in the review process. All changes or corrections to this field documentation 
will also be reviewed. Once the review has been performed, the field data will be forwarded to all data 
users, as applicable. 

7.4 Reconciliation with DQOs 

Each step of the reconciliation process involves evaluation of data quality based on both the results of the 
QC data and the professional judgment of those conducting the review. This application of technical 
knowledge and experience to the evaluation of the data is essential to ensuring that the data consistently 
meet the DQOs of the project. 

Before final laboratory reports are released to the Contractor, the laboratory QA officers will review the 
data for conformance to the project requirements and DQOs. All data collected during this project will be 
reviewed and flagged with the appropriate laboratory qualifiers before being reported. If anomalous 
results are obtained, efforts will be made to identify any problems in the sample collection, preparation, 
and/or analysis that could have contributed to the anomaly. Any problems that have occurred will be 
reported with an estimate of the impact the problem may have on the remaining data. In addition, the 
Contractor’s project chemist will be notified of any existing problems and will be updated as conditions 
dictate. 

The sample data will then be submitted to the Contractor’s project chemist who will review and compare 
all data and data qualifiers with the project data requirements and DQOs. If the sample results do not 
conform, the data will be thoroughly reviewed to identify any existing problems. Depending on the 
DQOs for the nonconforming data, the data will either be qualified as to limitations on the use of the 
data, or the sample analysis will be repeated, if deemed necessary. Data qualifiers and descriptions of any 
limitations on the use of the data will be included with each data package. In addition, along with these 
data, description of impacts to the DQOs, if any, will be included in the quality control summary reports 
(QCSRs). 
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8.0 PERFORMANCE AUDITS AND CORRECTIVE ACTIONS 

Audits may be performed to evaluate and maintain analytical program compliance with the requirements 
set forth in the FSP/QAPP. Specific corrective action procedures are required to document and correct 
QA/QC program deficiencies identified during audits. 

Laboratory Selection and Use of Phased Audits 

Selecting a Laboratory. Laboratories performing analyses for this project must be certified under the 
National Environmental Laboratory Accreditation Program/Environmental Laboratory Accreditation 
Program and state certification, as well as technical and management practices relevant to the attainment 
of project-specific DQOs. 

8.1 Three-Phase QC 

To control the quality of work implemented under this project, QC staff is specifically responsible for 
implementing a three-phase QC system for all aspects of work related to sampling and analysis. The 
three-phase QC mechanism includes preparatory, initial, and follow-up inspections, and verification of 
work as required or necessary to verify performance of all aspects of work applicable to environmental 
sampling and analysis. The three-phase QC system will be implemented through kickoff meetings and 
impromptu field visits. The objective of this approach is to retain the QC element in the management of 
small projects that may not prove to be amenable to a more formal three-tiered inspection approach. 

During the preparatory phase, a project kickoff/pre-work plan meeting will be held to discuss the project 
objectives and work plan content. During the initial phase, a meeting will be held to provide clarification 
of any remaining issues prior to beginning field activities. The minutes of the above-mentioned meetings, 
as well as minutes of any field meetings, will be signed by all attendees, and copies will be sent to DTSC. 

During the follow-up phase, impromptu checks will be performed as necessary to assure continuing 
compliance with both contract specifications and the requirements of the work plan. The checks will be 
made a matter of record in the CQC documentation. The checklists in Appendix E may be used to ensure 
that the intent of the inspections is addressed and that all QC items are being implemented. Final follow-
up checks will be conducted, if necessary; and any deficiencies will be corrected prior to the start of 
additional tasks that may be affected by the deficient work. 

Use of Phased Audits for Monitoring Laboratory Performance. Project laboratories are not currently 
scheduled for a pre-award or follow-up audits. At DTSC’s direction, phased audits may be performed. 

The implementation of a two-phase audit and check system is a method for oversight of contract 
laboratory operations. A two-phase check involves a system of pre-award on-site audit and follow-up 
inspections with attendant documentation for control over data quality and processes relevant to contract 
requirements. 

Pre-Award On-Site Audit. These audits include review of project initiation systems, laboratory sample 
handling and tracking procedures, sample analysis procedures, routine QC checks, data handling and 
reduction, data and report review systems, data storage, electronic data handling, reporting, and storage, 
personnel qualifications and training, corrective action systems, standards control, document control, 
waste handling and disposal, and the laboratory ethics training. Highly specific project requirements, 
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such as calibration criteria, sensitivity check samples, matrix spiking levels, and data validation criteria, 
will be in place prior to the start of the project. 

A thorough systems audit will be performed covering project-specific analyses, prior to the approval of 
the laboratory service agreement. In a thorough audit, there normally will be some areas identified that 
need improvement. If pervasive problems are found during a pre-award audit, the laboratory will not be 
awarded a project until their systems have been brought up to the standards required by the lead agency 
or primary contractor. Professional judgment has been applied when determining whether the laboratory 
will be contracted using historical information. Laboratory performance history, age, source of 
information, and analyses performed have been considered when using existing reports. 

Audit Reports. Following each audit, the Contractor will generate a report summarizing audit findings. 
Laboratories will be expected to respond promptly to all audit findings. 

Monitoring Laboratory Performance Over Time Using Follow-Up Audits. After passing the pre-
award on-site audit, the project laboratories must be managed by the Contractor. If laboratory work is 
subcontracted by a primary contractor for these agencies, laboratory subcontract specifications will be 
developed that explicitly include the execution of primary contractor QC oversight activities. 

If the pre-award on-site audit revealed significant laboratory deficiencies, follow-up audits will be 
performed at the discretion of DTSC and the Contractor to ensure that corrective measures have taken 
place to sufficiently address the deficiencies and to ensure data quality requirements are being met. 
Follow-up audits will focus heavily on project-specific data. These audits will incorporate the review and 
tracking of raw data from the original measurements through the generation of a final report. Audits 
normally will require some regeneration of raw data from electronic files to verify the integrity of this 
process. If significant problems are found through periodic audits, a stop work order or contract 
cancellation could result. 

Performance Evaluation Samples. Project laboratories are currently scheduled to receive PE samples 
on a discretionary basis. 

PE samples are used to assess routine performance levels of laboratories. PE samples will be used in 
routine QA oversight as well as in the investigation of laboratory fraud. The use of PE samples sends a 
message to a laboratory that the client wants to assess the performance of the laboratory. The strongest 
message will be communicated through the use of double blind samples. PE samples will be submitted to 
contract laboratories at DTSC’s direction. 

A double-blind PE sample is a sample submitted to evaluate the performance of a laboratory to perform 
analyses on a sample of known concentration and identity (i.e., known only to the parties submitting the 
PE samples to the laboratory). The concentration and identity of the double-blind PE samples will not be 
known by the laboratory. Double-blind PE samples labeling, packaging and chemical composition will 
mimic those of the routine samples to mask the identity of the sample to the laboratory. Double-blind PE 
samples submitted concurrently with site samples are useful in increasing the overall level of confidence 
in the defensibility of data when the results submitted by laboratories fall within acceptance ranges. 

Due to the nature of uranium PE samples, these samples will be submitted directly to the laboratory from 
the PE manufacturer as a single-blind PE sample. A single-blind PE sample is a sample submitted to 
evaluate the performance of a laboratory to perform analyses on a sample of known concentration. While 
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the identity of the single-blind PE sample will be known by the laboratory, the sample concentration will 
not be known. 

The PE samples supplier will have a documented quality system, such as that required by International 
Standards Organization (ISO) 9001 or equivalent. If appropriate PE samples are not commercially 
available, prepared PE samples will be validated with a reliable reference laboratory. Successful 
completion of a PE samples can build confidence in the use of a particular laboratory. Continuing success 
assures the data users of the reliability of the laboratory. Conversely, a laboratory’s repeated failure with 
more than one contaminant and with more than one type of PE sample, brings into question the reliability 
of the laboratory. Repeated poor PE samples results may be a good reason for awarding the analytical 
contact to another laboratory when the existing contract ends. 

Data Validation. The data validation strategy was established in the scope of work for this project. Data 
validation is a systematic process for reviewing a body of data against a pre-established set of QC 
“acceptance” criteria to determine whether it is within the criteria windows to determine the quality of 
the data. Where data do not meet the “acceptance” criteria, they are flagged with a qualifier identifying 
the associated problem. Data validation will occur as soon as the data are received by the Contractor. 
After validation, the data is assessed to determine whether it is adequate for its intended purpose and the 
data user will have data of known quality. 

Independent On-Site Audits. No independent laboratory audits have been scheduled for this project. 
While it cannot be as detailed as either an internal audit program or an off-site external audit program, it 
is important as a QA tool to verify that the laboratory’s internal program is effective. 

As a first step, laboratory auditors will review the information from the internal electronic data audit 
program. Once this step is complete, the auditor will choose some data packages and enlist the 
laboratory’s assistance in finding the associated logbooks. The logbooks will be reviewed to determine 
whether any files were documented to require manual changes to the original results. If so, these files 
will be reviewed to verify that the manual changes were based on technically sound judgment, and that 
the results in the electronic file are the same as the results on the hard copy report or the hard copy files. 
A number of files that are not documented as requiring manual changes will also be inspected. The 
laboratory personnel will be asked to regenerate the original data, which will be inspected for manual 
changes and compared against the hard copy report or files. 

This kind of on-site audit cannot verify fraud, nor would it detect certain types of inappropriate data 
manipulation, but it can only help to assess the effectiveness of the laboratory’s internal electronic data 
audit program. Significant discrepancies found during this process would indicate that either the 
laboratory’s program is weak or that there may be a more pervasive data integrity problem. In a pre-
award audit, either conclusion will be sufficient to eliminate the laboratory from further consideration, 
and in a follow-up audit, it could result in a stop work order or contract cancellation. 

This type of on-site audit will also encourage the development of strong internal audit programs 
throughout the laboratory industry. If the ability to acquire work is dependent upon an effective internal 
electronic audit program, then these programs will become a priority for laboratory managers. 

Independent Off-Site Electronic Data Audits. Off-site electronic audits will be performed whenever 
other measures indicate the need to inspect laboratories practices. Independent off-site electronic data 
audits are by far the most rigorous form of electronic data audits. These audits can be a definitive tool in 
identifying GC and GC/Mass Spectrometry computer fraud. These have been the most frequently 
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detected categories of laboratory data fraud. Off-site electronic data audits have been the tool of choice to 
definitively identify computer data fraud, and have been crucial as evidence in convicting laboratories of 
computer fraud. They have been used to detect fraudulent reporting of decafluorotriphenyl-phospine and 
bromofluorobenzene tuning compound results, calibrations, surrogate recoveries, internal standard areas, 
and under reporting of target compound concentrations where the laboratory was required to dilute and 
reanalyze highly contaminated samples. While these audits require considerable expertise on the part of 
the auditor, they can detect a wide variety of inappropriate data manipulations. When data fraud has 
occurred, electronic data audits will be required to determine the extent to which the data fraud affected 
data quality. This type of the electronic data audits can salvage critical environmental data. 

An independent off-site electronic data audit program can help to deter computer fraud. Laboratory 
managers who are aware that their data is likely to undergo this level of scrutiny will be more likely to 
institute effective internal data handling procedures and an internal audit program. However, any 
questionable practices revealed through this type of audit have already affected some quantity of 
environmental data. The laboratory internal audits and the on-site pre-award audits can detect the 
potential for data fraud before a contract has been signed and before any samples have been collected. It 
is important, therefore, to use all three of these tools in conjunction with each other. A laboratory will not 
be put under contract unless it has an internal program that is verified to be effective through an on-site 
audit. The independent off-site audits may be used as a periodic oversight tool and in cases where 
inappropriate data handling is suspected. 

QA Officer. An employee acting as a QA officer may direct the project investigation during the initial 
planning stages of investigation and throughout its lifetime to help ensure the DQO requirements 
established in the QAPP and FSP are met. Part of the QA officer’s responsibility is to review QAPPs, 
FSPs, revisions, and addendums. The QA officer and government PMs have been identified clearly in the 
organization chart and their responsibilities described in Section 2.2. The QA officer’s signature block 
will be clearly indicated on the approval page of the document. 

Comments provided by the client or regulatory agencies for QAPPs and FSP will be provided to the 
DTSC and the contractor. All responses to comments, likewise, be exchanged to ensure all comments are 
satisfactorily addressed. 

Once a plan, revision, or addendum is approved and custodial oversight transferred, the PMs are 
responsible for providing oversight to ensure the success, or failure, of the project. PMs are at the 
forefront of the activities occurring in the field and laboratories and are the parties most knowledgeable 
source regarding the day-to-day activities and out of control events. PMs are the immediate and active 
deterrent to prevent deviation from QAPPs and FSPs. Because limited authority is provided to PMs, they 
must seek approval from the QA officer on issues arising in the field and laboratory that potentially could 
impact data quality. 

The Contractor is responsible for ensuring that the laboratory can perform the data quality technical 
requirements identified in the QAPP or FSP. The Contractor will also provide a copy of the QAPP or 
FSP to the laboratory to ensure that it has the necessary documentation to follow and reference. Both the 
primary contractor and laboratory will be responsible for ensuring that all data quality requirements are 
met as stipulated in the contract. This responsibility does not relieve the client or contractor from 
performing their custodial oversight responsibilities to ensure that data is collected and analyzed as 
specified in the QAPP or FSP and that the overall work performed meets the DQO requirements of the 
project. It is suggested that PMs work closely with a chemist from their respective agencies to assist in 
the oversight of the laboratory, if necessary. 
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Statement of Work and Ethical Conduct. The Statement of Work for laboratories will include the 
following: 

 A) All laboratories will have a company ethics policy read and signed by employees. The laboratory 
will have arrangements to ensure that its personnel are free from any commercial, financial, and 
other pressures that might adversely affect the quality of their work (ISO/International 
Electrotechnical Commission [IEC] 17025:2005 American National Standard General 
Requirements for the Competence of Testing and Calibration Laboratories). 

 B) Training will be provided to laboratory staff on the ethics of generating analytical data and for 
meeting the technical requirements established in the method. Training files on the analyst will 
be maintained by the laboratory. These files will contain signatures of the analyst certifying that 
they have received the training. The ethics training received or to be received by the staff will be 
documented in an approved QAPP or FSP. Certificates of completion will be signed annually. 

 C) Specific SOPs will be drafted for each method to be performed by the laboratory. These SOPs 
will identify the specific corrective measures to be performed should problems occur with the 
analyses. These measures will be strictly adhered to; no deviations will be allowed without 
documentation. To ensure consistency in performing a method, which may permit different 
options, the SOP must document the specific activities the analyst will perform. 

 D) The laboratory’s quality system must include “arrangements for ensuring that the laboratory 
reviews all new work to ensure that it has the appropriate facilities and resources before 
commencing such work” (ISO/IEC 17025:2005). 

 E) The laboratory management must provide adequate resources and assign sufficient authority and 
independence to line management and to staff to enable them to plan, implement, assess, and 
improve the laboratory’s quality system effectively (American National Standards Institute/ 
American Society for Quality Control). 

8.2 Assessments and Response Actions 

This section describes the number, frequency, and type of assessment activities to be executed for this 
project. These assessments include internal and external audits. 

8.2.1 Internal Audits 

Internal audits will be conducted as necessary to assess the performance and effectiveness of the existing 
quality management systems in accordance with the QAPP. The intent of these assessments is to identify, 
correct, and prevent management problems that hinder the achievement of program or project objectives. 

The PM will perform routine system audits. A combination of formal and informal evaluation activities 
will be used, as described below: 

• Conducting project status meetings and site visits 

• Auditing data quality 

• Reviewing and approving all project reports 

• Reviewing the QCSR 

• Reviewing responses to non-routine occurrence reports 
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• Reviewing responses to nonconformance reports 

• Reviewing PEs or system audit reports prepared by either the Contractor or DTSC 

In addition, the project manager, PM, O&M TL, H&S officer, or project chemist will perform routine 
PEs. These evaluations may be unscheduled and unannounced. PEs will primarily consist of reviewing 
laboratory and field activities to ensure that the guidelines and requirements of project SOPs and this 
QAPP are being adhered to. The evaluations will be documented and will include a description of the 
activities observed, and, if applicable, a description of items of nonconformance; and, recommended 
corrective actions. If non-conformance items were observed, follow-up audits will be conducted, and the 
satisfactory completion of corrective actions will be documented. 

Areas recommended for improvement will be identified in their respective assessments, and documented 
at a level consistent with that of the assessment. Resulting response actions will be identified by the PM, 
O&M TL, and project chemist, and implemented through corrective action requests as agreed upon 
between the three. The effectiveness of these response actions will be monitored through the routine 
assessment mechanisms discussed above. Either the PM or the O&M TL may suspend work, if necessary, 
to correct a significant non-conforming condition. Examples of significant nonconforming conditions 
may include, but are not limited to, erroneous data and incomplete data packages. 

PEs and system audit reports prepared by the Contractor directly related to or impacting projects under 
this contract will be distributed to DTSC. Areas recommended for improvement and resulting response 
actions will be clearly identified in these reports. If the corrective actions are in response to significant 
nonconformance events or non-routine occurrences, copies of all corrective action requests will be 
provided to DTSC, and will require DTSC approval. 

8.2.2 External Audits 

External field audits are the responsibility of the DTSC PM. Field audits may be conducted at any time 
during the field operations and will be based on the information presented in the QAPP and FSP. 

8.3 Reports to Management 

Specific reporting mechanisms have been developed to keep DTSC management informed on the status 
of the project quality. This section describes the type, frequency, content, and distribution of reports to be 
issued to management. Reports will include monthly reports and quarterly O&M reports. Additionally, 
monthly reports will also be submitted to the City of Modesto. This effort will be accomplished, in part, 
by including the DTSC PM on the distribution of these reports. 

8.3.1 QCSR 

A QCSR will be prepared and including in each quarterly O&M report. Issues covered in this report will 
include the QC practices employed in execution of the project and a discussion of all potentially 
compromised data points, and their possible impact on the DQOs or remedial decisions. The QCSR will 
be prepared by compiling information relative to the project according to the following outline: 

• Project scope 

• Project description 
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• Sampling procedures 

• Analytical procedures 

• Data presentation (including analysis and validation) 

• Discussion of results and recommendations 

Details for some of these items are discussed below. 

Data Presentation. This QCSR section will include a presentation and evaluation of the data, with an 
overall assessment of the quality of the data for each method and matrix. The discussion will include 
qualitative and quantitative assessment of completeness as described in this document. Results for field 
duplicates will be discussed in the qualitative description of completeness. Statistical procedures used in 
the assessment of data and any results reflecting significant deviations will be discussed. 

All internal QC data (splits, duplicates, etc.) generated during the course of the project will be included 
in the QCSR. The QC data presentation will include tabular summaries correlating sample identifiers 
with all blank results, duplicate results (MS/MSD or LCS/LCSD as appropriate), surrogate results, 
duplicate results (MS/MSD or LCS/LCSD as appropriate), LCS results, and batch identifiers. Calibration 
data will be included in this summary whenever the results exceed the limits of acceptability. The 
quantitative description of completeness will be achieved by considering aspects of related data quality 
and contract compliance. 

Where sample results are negatively impacted by adverse QC criteria, the QCSR will contain a list of the 
affected sample results for each analyte (indexed by method and matrix) including the appropriate data 
qualifier flags. To compile this summary, all QC data, including calibration results, will be reviewed 
following the validation conventions and qualifiers established in the QAPP. 

A completeness summary will be provided in tabular format. The summary will include the following: 
the relevant analyses, the total number of samples analyzed for each method, the number of samples 
qualified for any reason, and the number of samples associated with contract compliance failure. In 
addition, the summary will include the determination of “analytical completeness” (determined relative 
to the number of samples qualified for any reason), and “contract compliance completeness” (determined 
relative to the number of samples qualified for contract compliance failure.) Routinely, the value reported 
for “contract compliance completeness” should be at or near 90 percent, while the value reported for 
“analytical completeness” may be less than that as a function of matrix effects. The aggregate of sample 
results for multi-analyte organic methods will be considered as a single sample result for the purpose of 
calculating completeness. A single number for completeness in each category, for each analysis, will be 
presented to describe the overall data quality. A sample for which all QC parameters are within 
acceptable limits will be considered complete. 

Discussion of Results and Recommendations. This QCSR section will include a summary of field or 
analytical procedures that, with changes or modifications, could better characterize chemical 
contamination in future work efforts at sites covered by the contract. 
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TABLE 3-1 

CROSS-REFERENCE OF SAMPLING PORTS 
AND SAMPLE IDENTIFICATION 

MODESTO GROUNDWATER SUPERFUND SITE 
MODESTO, CALIFORNIA 

Sample Port Sample Identification Matrix 
GAC-1 GWT Vapor Carbon Vessel 1 Media 
GAC-2 GWT Liquid Carbon Vessel 2 Media 
GAC-3 GWT Liquid Carbon Vessel 3 Media 
IEX-1 Ion Exchange Vessel 1 Media 
IEX-2 Ion Exchange Vessel 2 Media 
SP-01 Extraction Well 1 and 2 (GWTS-INF) Water 
SP-02 Pre-Air Stripper Water 
SP-03 Carbon Influent (CRB INF) Water 
SP-04 Carbon Mid Bed (CRB Mid) Water 
SP-05 Post Carbon, Pre-Ion Exchange (Pre IEX) Water 
SP-06 Ion Exchange Mid Bed (IEX mid) Water 
SP-07 GWTS Effluent (EFF) Water 
SP-08 GWTS Pre-GAC Vapor 
SP-09 GWTS Stack Vapor 
SP-10 Ion Exchange Effluent Water 

CRB = carbon 
GAC = granular-activated carbon vessel 
GWT = groundwater treatment 
GWTS = groundwater treatment system 
EFF = effluent 
IEX = ion exchange 
INF = influent 
SP = sample port 
Note: Sample port SP-02 is not scheduled to be sampled. 
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TABLE 3-2 

SAMPLE IDENTIFICATION SYSTEM FORMAT 
MODESTO GROUNDWATER SUPERFUND SITE 

MODESTO, CALIFORNIA 

Sample Type Location Sample ID Explanation 
Groundwater GWTS Influent GWTS-INF-0302 Sample collected second week of March. 
 GWTS Effluent EFF-0302 Sample collected second week of March. 
 Liquid Carbon Influent CRB INF-0302 Sample collected second week of March. 
 Liquid Carbon Mid CRB Mid-0302 Sample collected second week of March. 
 Liquid Carbon Effluent CRB EFF-0302 Sample collected second week of March. 
 Ion-Exchange Influent Pre IEX-0302 Sample collected second week of March. 
 Ion-Exchange Mid IEX Mid-0302 Sample collected second week of March. 
 Ion-Exchange Effluent IEX EFF-0302 Sample collected second week of March. 
    

Vapor Vapor Carbon Influent GWTS Pr GAC-0302 Sample collected second week of March. 
 Vapor Carbon Effluent GWTS Stack-0302 Sample collected second week of March. 
    

Media Carbon Vessel 1 GAC 1-032913 Sample collected 29 March 2013. 
 Carbon Vessel 2 GAC 2-032913 Sample collected 29 March 2013. 
 Carbon Vessel 3 GAC 3-032913 Sample collected 29 March 2013. 
 IEX Vessel 1 IEX 1-032913 Sample collected 29 March 2013. 
 IEX Vessel 2 IEX 2-032913 Sample collected 29 March 2013. 
    

Quality Control 
   Samples 

Field Duplicates MW-101-0302 Field duplicate collected at SP-01 second 
week of March. 

 Trip Blank MW-304-1Q13 Fourth trip blank collected in 1Q13. 
 Field Blank MW-404-1Q13 First field blank collected in 1Q13. 

CRB = carbon 
EFF = effluent 
GAC = granular-activated carbon vessel 
GWTS = groundwater treatment system 
ID = identification 
IEX = ion exchange 
INF = influent 
MW = monitoring well 
1Q13 = first quarter 2013 
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TABLE 4-1 

SUMMARY OF SAMPLING, METHODS, AND MATRICES 
MODESTO GROUNDWATER SUPERFUND SITE 

MODESTO, CALIFORNIA 

Matrix Location 

Sample 
Port 

LOCID Method Frequency Quantity 
Field 

Blanks 
Field 

Duplicates
MS/MSD 
Samples 

Trip 
Blanksa Total 

Water           
Influent SP-01 EPA 524.2 Monthly 12 1 1 2 12 28 

SP-01 ASTM 
D5174 

Quarterly 4 1 1 2 0 8 

 pH (field) Monthly 12 — — — — — 
Pre-Air Stripper (Pre-Air) SP-02 EPA 524.2 TBD 4 0 0 0 0 4 

 pH (field) Per event 4 — — — — — 
Carbon Influent (CRB INF) SP-03 EPA 524.2 Discretionary 4 0 0 2 0 6 

 pH (field) Discretionary 4 — — — — — 
Carbon Mid-Bed (CRB Mid) SP-04 EPA 524.2 Discretionary 4 0 0 0 0 4 

 pH (field) Discretionary 4 — — — — — 
Post Carbon, Pre-Ion Exchange 
(CRB EFF) 

SP-05 EPA 524.2 Discretionary 4 0 0 0 0 4 

Post Carbon, Pre-Ion Exchange (Pre 
IEX) 

SP-05 ASTM 
D5174 

Quarterly 4 0 0 0 0 4 

 pH (field) Quarterly 4 — — — — — 
Ion Exchange Mid Bed (IEX Mid) SP-06 ASTM 

D5174 
Quarterly 4 0 0 0 0 4 

 pH (field) Quarterly 4 — — — — — 
Effluent SP-07 EPA 524.2 Monthly 12 1 1 2 0 16 

SP-07 SM2540C Monthly 12 1 1 0 0 14 
SP-07 SM5210B Monthly 12 1 1 2 0 16 
SP-07 SM2540D Monthly 12 1 1 — 0 14 
SP-07 ASTM 

D5174 
Quarterly 4 0 0 0 0 4 

SP-07 Title 22b Annually 1 0 0 0 0 1 
NA pH (field) Monthly 12 — — — — — 
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TABLE 4-1 

(Continued) 

Matrix Location 

Sample 
Port 

LOCID Method Frequency Quantity 
Field 

Blanks 
Field 

Duplicates
MS/MSD 
Samples 

Trip 
Blanksa Total 

Air  
GWT Vapor Pre GAC (GWTP Pre-
GAC) 

SP-08 TO-15 Monthlyc 12 NA 1 0 0 13 

GWT Stack (GWT Stack) SP-09 TO-15 Monthlyc 12 NA 1 0 0 13 
Media           
 Carbon Breakthrough NA TCLP 

SW8260 
6 months to yearlyd 2 NA 0 0 0 2 

 Ion Exchange Resin NA ASTM 
D5174 or 
SW6020A 

6 months to yearlyd 2 NA 0 0 0 2 

Performance evaluation samples will be submitted to contract laboratories at DTSC’s discretion. 

ASTM = American Society for Testing and Materials 
ASTM D5174 = total uranium 

CRB = carbon 
DTSC = Department of Toxic Substances Control 
EFF = effluent 
EPA = United States Environmental Protection Agency 
EPA Method E524.2 = VOCs 
GAC = granular-activated carbon 
GWT = groundwater treatment 
GWTP = groundwater treatment plant 
IEX = ion exchange 
INF = influent 

LOCID = location identification 
Mid = mid-bed 
MS = matrix spike 
MSD = matrix spike duplicate 
NA =  not applicable 
TCLP = toxicity characteristic leaching procedure 
SM = standard method 
SM 2540C = total dissolved solids 
SP = sample port 
TBD = to be determined 
TO-15 = VOCs 
VOC = volatile organic compound 

a  Per cooler for VOCs by Method EPA 524.2. 
b  96-hour acute bioassay test is defined at Title 22, Div. 4, Section 66261.24(a)(6), using fathead minnows (Pimephales Promelas). 
c May change to quarterly sampling if current sample results accurately predict carbon changes. 
d As necessary for media disposal. 
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TABLE 4-2 

TARGET COMPOUND LIST 
EPA METHOD E524.2 – VOLATILE ORGANIC COMPOUNDS 

MODESTO GROUNDWATER SUPERFUND SITE 
MODESTO, CALIFORNIA 

Target Compound 
CAS 

Registry No. 

Practical 
Quantitation Limit 

(µg/L) 
1,1,1,2-Tetrachloroethane 630-20-6 0.5 
1,1,1-Trichloroethane 71-55-6 0.5 
1,1,2,2-Tetrachloroethane 79-34-5 0.5 
1,1,2-Trichloroethane 79-00-5 0.5 
1,1-Dichloroethane 75-34-3 0.5 
1,1-Dichloroethene 75-35-4 0.5 
1,1,-Dichloropropene 563-58-6 0.5 
1,2,3-Trichlorobenzene 87-61-6 0.5 
1,2,3-Trichloropropane 96-18-4 0.5 
1,2,4-Trichlorobenzene 120-82-1 0.5 
1,2,4-Trimethylbenzene 95-63-6 0.5 
1,2-Dichloroethane 107-06-2 0.5 
1,2-Dichlorobenzene 95-50-1 0.5 
1,2-Dibromo-3-chloropropane 96-12-8 0.5 
1,2-Dichloropropane 78-87-5 0.5 
1,2-Dibromethane 106-93-4 0.5 
1,3,5-Trimethylbenzene 108-67-8 0.5 
1,3-Dichlorobenzene 541-73-1 0.5 
1,3-Dichloropropane 142-28-9 0.5 
1,4-Dichlorobenzene 106-46-7 0.5 
2,2-Dichloropropane 594-20-7 0.5 
2-Chlorotoluene 95-49-8 0.5 
4-Chlorotoluene 106-43-4 0.5 
Benzene 71-43-2 0.5 
Bromobenzene 108-86-1 0.5 
Bromochloromethane 74-97-5 0.5 
Bromodichloromethane 75-27-4 0.5 
Bromoform 75-25-2 0.5 
Bromomethane 74-83-9 0.5 
Carbon tetrachloride 56-23-5 0.5 
Chlorobenzene 108-90-7 0.5 
Chloroethane 75-00-3 0.5 
Chloroform 67-66-3 0.5 
Chloromethane 74-87-3 0.5 
Cis-1,2-Dichloroethene 156-59-2 0.5 
Cis-1,3-Dichloropropene 10061-01-5 0.5 
Dibromochloromethane 124-48-1 0.5 
Dibromomethane 74-95-3 0.5 
Dichlorodifluoromethane 75-71-8 0.5 
Ethylbenzene 100-41-4 0.5 
Hexachlorobutadiene 87-68-3 0.5 
Isopropylbenzene 98-82-8 0.5 
m,p-Xylene 179601-23-1 0.5 
Methylene Chloride 75-09-2 0.5 
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TABLE 4-2 

(Continued) 

Target Compound 
CAS 

Registry No. 

Practical 
Quantitation Limit 

(µg/L) 
n-Butylbenzene 104-51-8 0.5 
n-Propylbenzene 103-65-1 0.5 
Naphthalene 91-20-3 0.5 
o-Xylene 95-47-6 0.5 
p-Isopropyltoluene 99-87-6 0.5 
sec-Butylbenzene 135-98-8 0.5 
Styrene 100-42-5 0.5 
Trichloroethene 79-01-6 0.5 
tert-Butylbenzene 98-06-6 0.5 
Tetrachloroethene 127-18-4 0.5 
Toluene 108-88-3 0.5 
Trans-1,2-Dichloroethene 156-60-5 0.5 
Trans-1,3-Dichloropropene 10061-02-6 0.5 
Trichlorofluoromethane 75-69-4 0.5 
Vinyl Chloride 75-01-4 0.5 

CAS = Chemical Abstract Service 
EPA  = United States Environmental Protection Agency 
No.  = number 
µg/L = micrograms per liter 
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TABLE 4-3 

TARGET COMPOUND LIST 
EPA METHOD TO 15 – VOLATILE ORGANIC COMPOUNDS 

MODESTO GROUNDWATER SUPERFUND SITE 
MODESTO, CALIFORNIA 

Target Compound 
CAS 

Registry No. 

Practical 
Quantitation Limit 

(ppbv) 
1,1,1-Trichloroethane 71-55-6 0.5 
1,1,2,2-Tetrachloroethane 79-34-5 0.5 
1,1,2-Trichloroethane 79-00-5 0.5 
1,1-Dichloroethane 75-34-3 0.5 
1,1-Dichloroethene 75-35-4 0.5 
1,2,4-Trichlorobenzene 120-82-1 2.0 
1,2,4-Trimethylbenzene 95-63-6 0.5 
1,2-Dichloroethane 107-06-2 0.5 
1,2-Dichlorobenzene 95-50-1 0.5 
1,2-Dichloropropane 78-87-5 0.5 
1,2-Dibromethane 106-93-4 0.5 
1,3,5-Trimethylbenzene 108-67-8 0.5 
1,3-Dichlorobenzene 541-73-1 0.5 
1,3-Dichloropropane 142-28-9 0.5 
1,4-Dichlorobenzene 106-46-7 0.5 
Benzene 71-43-2 0.5 
Bromomethane 74-83-9 5 
Carbon tetrachloride 56-23-5 0.5 
Chlorobenzene 108-90-7 0.5 
Chloroethane 75-00-3 2.0 
Chloroform 67-66-3 0.5 
Chloromethane 74-87-3 5 
cis-1,2-Dichloroethene 156-59-2 0.5 
cis-1,3-Dichloropropene 10061-01-5 0.5 
Dichlorodifluoromethane 75-71-8 0.5 
Dichlorotetrafluoroethane 76-14-2 0.5 
Ethylbenzene 100-41-4 0.5 
Hexachlorobutadiene 87-68-3 2.0 
Isopropylbenzene 98-82-8 0.5 
m,p-Xylene 179601-23-1 0.5 
Methylene Chloride 75-09-2 0.5 
o-Xylene 95-47-6 0.5 
Styrene 100-42-5 0.5 
Trichloroethene 79-01-6 0.5 
Tetrachloroethene 127-18-4 0.5 
Toluene 108-88-3 0.5 
trans-1,3-Dichloropropene 10061-02-6 0.5 
Trichlorofluoromethane 75-69-4 0.5 
Trichlorotrifluoroethene 76-13-1 0.5 
Vinyl Chloride 75-01-4 0.5 

CAS = Chemical Abstract Service 
EPA  = United States Environmental Protection Agency 
No. = number 
ppbv = parts per billion by volume 
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TABLE 4-4 

TARGET COMPOUND LIST 
EPA METHOD SW8260B – VOLATILE ORGANIC COMPOUNDS 

MODESTO GROUNDWATER SUPERFUND SITE 
MODESTO, CALIFORNIA 

Target Compound 
CAS 

Registry No. 

Practical 
Quantitation Limit 

(µg/L) 
1,1,1,2-Tetrachloroethane 630-20-6 5 
1,1,1-Trichloroethane 71-55-6 5 
1,1,2,2-Tetrachloroethane 79-34-5 5 
1,1,2-Trichloroethane 79-00-5 5 
1,1-Dichloroethane 75-34-3 5 
1,1-Dichloroethene 75-35-4 5 
1,1,-Dichloropropene 563-58-6 5 
1,2,3-Trichlorobenzene 87-61-6 5 
1,2,3-Trichloropropane 96-18-4 5 
1,2,4-Trichlorobenzene 120-82-1 5 
1,2,4-Trimethylbenzene 95-63-6 5 
1,2-Dichloroethane 107-06-2 5 
1,2-Dichlorobenzene 95-50-1 5 
1,2-Dibromo-3-chloropropane 96-12-8 5 
1,2-Dichloropropane 78-87-5 5 
1,2-Dibromethane 106-93-4 5 
1,3,5-Trimethylbenzene 108-67-8 5 
1,3-Dichlorobenzene 541-73-1 5 
1,3-Dichloropropane 142-28-9 5 
1,4-Dichlorobenzene 106-46-7 5 
2,2-Dichloropropane 594-20-7 5 
2-Chlorotoluene 95-49-8 5 
4-Chlorotoluene 106-43-4 5 
Benzene 71-43-2 5 
Bromobenzene 108-86-1 5 
Bromochloromethane 74-97-5 5 
Bromodichloromethane 75-27-4 5 
Bromoform 75-25-2 5 
Bromomethane 74-83-9 5 
Carbon tetrachloride 56-23-5 5 
Chlorobenzene 108-90-7 5 
Chloroethane 75-00-3 5 
Chloroform 67-66-3 5 
Chloromethane 74-87-3 5 
cis-1,2-Dichloroethene 156-59-2 5 
cis-1,3-Dichloropropene 10061-01-5 5 
Dibromochloromethane 124-48-1 5 
Dibromomethane 74-95-3 5 
Dichlorodifluoromethane 75-71-8 5 
Ethylbenzene 100-41-4 5 
Hexachlorobutadiene 87-68-3 5 
Isopropylbenzene 98-82-8 5 
m-Xylene 13-302-07 5 
Methylene Chloride 75-09-2 5 
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TABLE 4-4 

(Continued) 

Target Compound 
CAS 

Registry No. 

Practical 
Quantitation Limit 

(µg/L) 
n-Butylbenzene 104-51-8 5 
n-Propylbenzene 103-65-1 5 
Naphthalene 91-20-3 5 
o-Xylene 95-47-6 5 
p-Isopropyltoluene 99-87-6 5 
p-Xylene 13-302-07 5 
sec-Butylbenzene 135-98-8 5 
Styrene 100-42-5 5 
Trichloroethene 79-01-6 5 
tert-Butylbenzene 98-06-6 5 
Tetrachloroethene 127-18-4 5 
Toluene 108-88-3 5 
trans-1,2-Dichloroethene 156-60-5 5 
trans-1,3-Dichloropropene 10061-02-6 5 
Trichlorofluoromethane 75-69-4 5 
Vinyl Chloride 75-01-4 5 

CAS = Chemical Abstract Service 
EPA  = United States Environmental Protection Agency 
No.  = number 
µg/L = micrograms per liter 
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TABLE 4-5 

TARGET COMPOUND LIST 
EPA METHODS SW1311/SW8260B – TCLP 

VOLATILE ORGANIC COMPOUNDS 
MODESTO GROUNDWATER SUPERFUND SITE 

MODESTO, CALIFORNIA 

Target Compound 
CAS 

Registry No. 

Practical 
Quantitation Limit 

(µg/L) 
1,1-Dichloroethene 75-35-4 25 
1,2-Dichloroethane 107-06-2 25 
2-Butanone (MEK) 78-93-3 25 
Benzene 71-43-2 25 
Carbon tetrachloride 56-23-5 25 
Chlorobenzene 108-90-7 25 
Chloroform 67-66-3 25 
Trichloroethene 79-01-6 25 
Tetrachloroethene 127-18-4 25 
Vinyl Chloride 75-01-4 25 

CAS = Chemical Abstract Service 
EPA = United States Environmental Protection Agency 
MEK = methyl ethyl ketone 
No.  = number 
TCLP = toxicity characteristic leaching procedure 
µg/L = micrograms per liter 
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TABLE 4-6 

TARGET COMPOUND LIST 
 URANIUM 

MODESTO GROUNDWATER SUPERFUND SITE 
MODESTO, CALIFORNIA 

Method Media 

Practical 
Quantitation 

Limit 
ASTM D5174 Water 0.1 pCi/L 
ASTM D5174 Soil 0.5 pCi/g 
Method 6020A Soil 40 µg/kg 

ASTM = American Society for Testing and Materials 
pCi/g  = picocuries per gram 
pCi/L = picocuries per liter 
µg/kg  = micrograms per kilogram 
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TABLE 4-7 

SUMMARY OF METHOD QUALITY OBJECTIVES 
METHOD E524.2 – VOLATILE ORGANIC COMPOUNDS 

MODESTO GROUNDWATER SUPERFUND SITE 
MODESTO, CALIFORNIA 

QC Element Acceptance Criteria 
Initial Calibration Primary Evaluation: 

Mean %RSD <20%,  
 

ICV %D = ≤30 
 

CCV Primary Evaluation: 
%Drift <20%, %D <20% 
 

MB Target Compounds: 
Compounds <MDL Check Sample (~2X MDL) or ½ PQL 
Common Lab Contaminant Compounds <PQLs 
 

LCS Water: %Rec = 80% - 120% 
 

MS %Rec = 80% - 120% 
 

MSD RPD Water: RPD <20% 
 

Surrogates Water: %Rec = 75% - 125% 

CCV = continuing calibration verification 
ICV = initial calibration verification 
LCS = laboratory control sample 
MB = method blank 
MDL = method detection limit 
MS = matrix spike 

MSD  = matrix spike duplicate 
PQL = practical quantitation limit 

QC = quality control 
%Rec = percent recovery 
RPD = relative percent difference 
%RSD = percent relative standard deviation 
< = less than 
 = less than or equal to 
% = percent 
%D = percent difference 
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TABLE 4-8 

SUMMARY OF METHOD QUALITY OBJECTIVES 
METHOD TO-15 – VOLATILE ORGANIC COMPOUNDS 

MODESTO GROUNDWATER SUPERFUND SITE 
MODESTO, CALIFORNIA 

QC Element Acceptance Criteria 
Initial Calibration Primary Evaluation: 

r >0.995, %RSD <30%,  
r2 >0.990 
 

ICV ≤30% with 2 compounds allowed out to <40% RSD 
 

CCV Primary Evaluation: 
%Rec = 70% - 130% 
 

MB Target Compounds: 
Compounds <PQL 
Common Lab Contaminant Compounds <PQLs 
 

LCS %Rec = 70% - 130% 
 

Surrogates %Rec = 70% - 130% 

CCV = continuing calibration verification 
ICV = initial calibration verification 
LCS = laboratory control sample 
MB = method blank 
PQL  = practical quantitation limit 
QC = quality control 
r = linear regression 

r2 = coefficient of determination 

%Rec = percent recovery 
%RSD = percent relative standard deviation 
< = less than 
≤ = less than or equal to 
≥ = greater than or equal to 
% = percent 
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TABLE 4-9 

SUMMARY OF METHOD QUALITY OBJECTIVES 
METHOD SW8260B – VOLATILE ORGANIC COMPOUNDS 

MODESTO GROUNDWATER SUPERFUND SITE 
MODESTO, CALIFORNIA 

QC Element Acceptance Criteria 
Initial Calibration Instrument Evaluation: 

SPCCs: minimum RF values per method requirements 
CCCs: verify %RSD <30% 
 

Primary Evaluation: 
r >0.995, %RSD <20%,  
r2 >0.990 
 

Alternative Evaluation: 
Mean %RSD for all target 
Analytes <15% 
Maximum allowable %RSD for each target analyte <30% 
 

ICV %Rec = 80% - 120% 
 

CCV Instrument Evaluation: 
SPCCs: minimum RF values per method requirements 
CCCs: verify %D 30% 
 

Primary Evaluation (CCCs): 
%Drift <20%, %D <20% 
Qualitative, see text 
 

MB Target Compounds: 
Compounds <MDL Check Sample (~2X MDL) or ½ PQL 
Common Lab Contaminant Compounds <PQLs 
 

LCS Water: %Rec = 80% - 120% 
Solids: %Rec = 75% - 125% 
 

MS %Rec = 70% - 130% 
 

MSD RPD Water: RPD <25% 
Solids: RPD <35% 
 

Surrogates LCS: 
Water: %Rec = 80% - 120% 
Solids: %Rec = 75% - 125%  
Project Sample Matrix: 
%Rec = 70% - 130% 

CCV = continuing calibration verification 
CCC = calibration check compound 
ICV = initial calibration verification 
LCS = laboratory control sample 
MB = method blank 
MDL = method detection limit 
MS = matrix spike 
MSD = matrix spike duplicate 
PQL = practical quantitation limit 
QC = quality control 
r = linear regression 

r2 = coefficient of determination 
%Rec = percent recovery 
RF = response factor 
RPD = relative percent difference 
%RSD = percent relative standard deviation 
SPCC = system performance check compound 
< = less than 
≥ = greater than or equal to 
% = percent 
%D = percent difference 
~ = approximate 
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TABLE 4-10 

SUMMARY OF METHOD QUALITY OBJECTIVES 
ASTM METHOD D5174 and METHOD 6020A – URANIUM 

MODESTO GROUNDWATER SUPERFUND SITE 
MODESTO, CALIFORNIA 

Quality Control 
Element Description of Element 

Frequency of 
Implementation Acceptance Criteria 

Preparation/Method 
Blank 

Interference-free matrix 
to assess overall method 
contamination 
 

1 per sample batch (up to 
20 samples) 

Analytes <MDL 
Check Sample 
(~2X MDL) 

Laboratory Control 
Sample 

Interference-free matrix 
containing all target 
analytes 
 

1 per sample batch (up to 
20 samples) 

%Rec = 75% - 
125%(D5174)  
%Rec = 80% - 120% 
(6020A) 

Matrix Spike Sample matrix spiked 
with target analytes 
 

1 per sample batch (up to 
20 samples) 

%Rec = 75% - 125%  

Matrix Duplicate or 
Matrix Spike Duplicate 

Refer to text for MD or 
MS 

1 per sample batch (up to 
20 samples) 

RPD <25% (D5174) 
RPD <20% (6020A4) 

ASTM = American Society for Testing and Materials 
MD = matrix duplicate 
MDL = method detection limit 
MS = matrix spike 
RPD = relative percent difference 
%Rec = percent recovery 
~ = approximate 
< = less than 
% = percent 
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TABLE 4-11 

DATA FLAGGING CONVENTION FOR RADIOLOGICAL ANALYSES 
MODESTO GROUNDWATER SUPERFUND SITE 

MODESTO, CALIFORNIA 

Quality Control 
Item Evaluation 

Data Qualifier Flag 

Sample(s) Qualified 
Detects Non- 

Non-biased Biased detects 
Holding Times 1) Holding time exceeded by 2 

times or less 
J J- UJ Sample 

2) Holding time exceeded by 
greater than 2 times 

J J- R  

Initial Calibration r<0.995 J J- UJ All samples associated with initial 
calibration (run batch) 

Initial Calibration 
Verification 

1) % Recovery >110% but 
<125%  

J J+ No qual All samples associated with initial 
calibration verification (run batch) 

2) % Recovery >125%  R R No qual 
3) % Recovery <90% but 
>75%  

J J- UJ 

4) % Recovery <75%  J J- R 
Calibration 
Verification 

1) % Recovery >110% but 
<125%  

J J+ No qual All samples associated with 
continuing calibration (analysis 
batch) 2) % Recovery >125% R R No qual 

3) % Recovery <90% but 
>75%  

J J- UJ 

4) % Recovery <75% J J- R 
Method Blank 
Contamination 

Sample results less than or 
equal to 5 times the blank 
contamination 

U U No qual All samples in the Preparation 
Batch 

Matrix Spike 
Recovery 

1) % Recovery <CL but >30% J J- UJ All samples in the same 
method batch 2) % Recovery <30% J J- R 

3) % Recovery >CL J J+ No qual 
4) RPD >CL J J UJ 

Laboratory Control 
Sample Recovery 

1) % Recovery <CL but >50% J J- UJ All samples in the same 
preparation batch 2) % Recovery <50% J J- R 

3) % Recovery >CL J J+ No qual 
4) RPD >CL J J UJ 

Reporting Limits 1) Reporting limits not 
matching the project specified 
limits 

No qual No qual No qual Sample (noted in outlier report) 

2) Reported result less than the 
project reporting detection 
limit. 

J J No qual Sample 

Field Duplicates RPD>CL No qual No qual No qual Non-compliant results listed in the 
outlier report 

Field and Equipment 
Blanks  

Sample results within 5 times 
blank contamination 

U U No qual All samples in the same sampling 
event 
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TABLE 4-11 

(Continued) 

CL = control limit 
J = The result is an estimated value. 
J+ = The result is an estimated value; high bias. 
J- = The result is an estimated value; low bias. 

 r = linear regression 
R = Result is rejected. 
RPD = relative percent difference 
U = Compound was analyzed for but not detected at or above the stated limit. 
UJ = Compound was analyzed for but not detected. The sample detection limit is an estimated value. 
< = less than 
> = greater than 
≥ = greater than or equal to 
% = percent 
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TABLE 4-12 

DATA FLAGGING CONVENTION FOR GC/MASS SPECTROMETRY ANALYSES 
MODESTO GROUNDWATER SUPERFUND SITE 

MODESTO, CALIFORNIA 

Quality Control 
Item Evaluation 

Data Qualifier Flag 

Sample(s) Qualified 
Detects Non- 

Non-biased Biased detects 
Holding Times 
(Extraction/Analysis) 

1) Holding time exceeded by 
2 times or less 

J J- UJ Sample 

2) Holding time exceeded by 
greater than 2 times 

J J- R  

Cooler Temperature 1) >6 and <10 degrees 
centigrade 

J J- UJ All samples associated with initial 
calibration 

2) >10 degrees centigrade J J- R 
3) <2 degrees centigrade No qual No qual No qual 

Instrument Tuning Ion abundance criteria not met JN JN R All samples associated to an initial 
calibration (Run Batch), if tune is 
associated to an initial calibration. 
 

All samples associated to a 
continuing calibration (Analysis 
Batch), if tune is associated to a 
continuing calibration. 

     

Initial Calibration 1) Average RRF<0.05 J J R All samples associated with initial 
calibration (run batch) 2) %RSD>30 J J UJ 

3) r<0.995 J J UJ 
Initial Calibration 
Verificationa 

1) Average RRF<0.05 J J R All samples associated with initial 
calibration verification (run batch) 2) % Difference >+25% J J+ No qual 

3) % Difference <-25% and  
>-50% 

J J- UJ 

4) % Difference <-50% J J- R 
Continuing 
Calibration 
Verificationa 

1) Average RRF<0.05 J J R All samples associated with 
continuing calibration verification 
(analysis batch) 

2) % Difference >+25% J J+ No qual 
3) % Difference <-25% and 
 >-50% 

J J- UJ 

4) % Difference <-50% J J- R 
Method Blank 
Contamination 

1) Common lab contaminant 
results less than or equal to 10 
times the blank contamination 

U U No qual All samples in the same 
preparation batch 

2) Other compound results less 
than or equal to 5 times the 
blank contamination 

U U No qual 
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TABLE 4-12 

(Continued) 

Quality Control 
Item Evaluation 

Data Qualifier Flag 

Sample(s) Qualified 
Detects Non- 

Non-biased Biased detects 
Surrogate Recovery 1) % Recovery <CL but >10% J J- UJ Sample 

2) % Recovery <10% J J- R 
3) % Recovery >CL J J+ No qual 
Note: For semivolatile 
analysis, two or more 
surrogates in a fraction must be 
out of criteria for qualification 
unless recovery <10% 

    

Matrix Spike 
Recovery 

1) % Recovery <CL but >10% J J- UJ Parent Sample 
2) % Recovery <10% J J- R 
3) % Recovery >CL J J+ No qual 
4) RPD >CL J J UJ 

Laboratory Control 
Sample Recovery 

1) % Recovery <CL but >10% J J- UJ All samples in the same 
preparation batch as LCS 2) % Recovery <10% J J- R 

3) % Recovery >CL J J+ No qual 
4) RPD >CL J J UJ 

Reporting Limits 1) Reporting limits not 
matching the project specified 
limits 

No qual No qual No qual Sample (noted in outlier report) 

2) Reported result less than the 
project reporting detection 
limit. 

J J No qual Sample 

Field Duplicates RPD>CL No qual No qual No qual Non-compliant results listed in the 
outlier report 

Field and Equipment 
Blanks  

1) Common lab contaminant 
results within 10 times blank 
contamination 

U U No qual All samples in the same sampling 
event 

2) Common lab contaminant 
results within 5 times blank 
contamination 

U U No qual 

Trip Blanks 1) Common lab contaminant 
results within 10 times blank 
contamination 

U U No qual All samples in the same shipping 
batch 

2) Common lab contaminant 
results within 5 times blank 
contamination 

U U No qual 
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TABLE 4-12 

(Continued) 

a EPA TO-15 criteria for initial and continuing calibration verification is 70 to 130% recovery. 

CL = control limit 
EPA = United States Environmental Protection Agency 
GC = gas chromatograph 
J = The result is an estimated value. 
J+ = The result is an estimated value; high bias. 
J- = The result is an estimated value; low bias. 
JN = The result has been tentatively identified and is an estimated value. 
LCS = laboratory control sample 

 r = linear regression 
R = result is rejected 
RPD = relative percent difference 
RRF = relative response factor 
RSD = percent relative standard deviation 
TO-15 = volatile organic compounds 
U = Compound was analyzed for but not detected at or above the stated limit. 
UJ = Compound was analyzed for but not detected. The sample detection limit is an estimated value. 
> = greater than 
≥ = greater than or equal to 
< = less than 
≤ = less than or equal to 
% = percent 
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TABLE 4-13 

DATA FLAGGING CONVENTION FOR GENERAL CHEMISTRY ANALYSES 
MODESTO GROUNDWATER SUPERFUND SITE 

MODESTO, CALIFORNIA 

Quality Control 
Item Evaluation 

Data Qualifier Flag 

Sample(s) Qualified 
Detects Non- 

Non-biased Biased detects 
Holding Times 
(Extraction/Analysis
) 

1) Holding time exceeded by 
2 times or less 

J J- UJ Sample 

2) Holding time exceeded by 
greater than 2 times 

J J- R 

Cooler Temperature 1) >6 and <10 degrees 
centigrade 

J J- UJ All samples associated with initial 
calibration 

2) >10 degrees centigrade J J- R 
3) <2 degrees centigrade No qual No qual No qual 

Method Blank 
Contamination 

Compound results less than or 
equal to 5 times the blank 
contamination 

U U No qual All samples in the same 
preparation batch 

Matrix Spike 
Recovery 

1) % Recovery <CL but >10% J J- UJ Parent Sample 
2) % Recovery <10% J J- R 
3) % Recovery >CL J J+ No qual 
4) RPD >CL J J UJ 

Laboratory Control 
Sample Recovery 

1) % Recovery <CL but >10% J J- UJ All samples in the same 
preparation batch as LCS 2) % Recovery <10% J J- R 

3) % Recovery >CL J J+ No qual 
4) RPD >CL J J UJ 

Reporting Limits 1) Reporting limits not 
matching the project specified 
limits 

No qual No qual No qual Sample (noted in outlier report) 

2) Reported result less than the 
project reporting detection 
limit. 

J J No qual Sample 

Field Duplicates RPD>CL No qual No qual No qual Non-compliant results listed in the 
outlier report 

CL = control limit 
J = The result is an estimated value. 
J+ = The result is an estimated value; high bias. 
J- = The result is an estimated value; low bias. 
LCS = laboratory control sample 
R = result is rejected 
RPD = relative percent difference 
U = Compound was analyzed for but not detected at or above the stated limit. 
UJ = Compound was analyzed for but not detected. The sample detection limit is an estimated value. 
< = less than 
> = greater than 
% = percent 
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TABLE 4-14 

FIELD DUPLICATE SAMPLE RESULTS COMPARISON CRITERIA 
MODESTO GROUNDWATER SUPERFUND SITE 

MODESTO, CALIFORNIA 

Matrix Parameter Disagreement Major Disagreement 
All All >5X difference when one result is <DL >10X difference when one result is <DL 
All All >3X difference when one result is <RL >5X difference when one result is <RL 
Water All >2X difference >3X the difference 

DL = detection limit 
RL = reporting limit 
> = greater than 
< = less than 
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TABLE 4-15 

REQUIREMENTS FOR CONTAINERS, PRESERVATION TECHNIQUES, 
SAMPLE VOLUMES, AND HOLDING TIMES 

MODESTO GROUNDWATER SUPERFUND SITE 
MODESTO, CALIFORNIA 

Name 
Analytical 
Methods Matrix Container Preservation 

Minimum 
Sample 
Volume 

Maximum 
Holding Time 

Volatile Organic 
Compounds 

EPA 524.2 Groundwater Glass, Teflon-lined 
septum 

4oC,  
HCl to pH <2 

3 x 40 mL 14 days; 7 days if unpreserved 
by acid 

 

Volatile Organic 
Compounds  

SW1311/SW8260B Granular- 
Activated 
Carbon 

 

Glass, Teflon-lined 
lid 

4oC 4 oz. 14 days to TCLP extraction; 
14 days after extraction 

Volatile Organic 
Compounds 

EPA TO-15 Vapor 400 mL or 
Canister/  

Tedlar Bag 

Ambient 
temperature, away 

from direct sunlight 
 

300 mL 30 days 

Uranium ASTM D5174 Groundwater Polyethylene;  
1 liter 

4oC, 
HNO3 to pH <2 

 

1000 mL 6 months 

Uranium ASTM 
D5174/SW6020A 

Ion-Exchange 
Resin 

 

Glass, Teflon-lined 
lid 

4oC 4 oz. 6 months 

Uranium ASTM D5174 Soil Glass, Teflon-lined 
lid 

 

4oC 4 oz. 6 months 

Total Dissolved Solids EPA 160.1/SM2540C Groundwater Polyethylene;  
1 liter 

 

4oC 100 mL 7 days 

Total Suspended Solids SM2540D Groundwater Polyethylene;  
100 mL 

 

4oC 250 mL 7 days 



Sampling and Analysis Plan Modesto Groundwater Superfund Site 

P:\01. PROJECT INFORMATION\Current Projects\011-40001-15, USACE SAC Modesto Risk Assessment\2.PROJECT_EXECUTION\Work_Plans\SAP_amec\text\Text_jmCDversion.doc November 2015 

 
TABLE 4-15 

(Continued) 

Name 
Analytical 
Methods Matrix Container Preservation 

Minimum 
Sample 
Volume 

Maximum 
Holding Time 

Biochemical Oxygen 
Demand 

SM5210B Groundwater Polyethylene;  
100 mL 

 

4oC 500 mL 48 hours 

ASTM = American Society for Testing and Materials 
EPA = United States Environmental Protection Agency 
HC1 = hydrochloric acid 
HNO3 = nitric acid 

mL = milliliter 
MS = matrix spike 
MSD = matrix spike duplicate 
oz.  = ounce 
SM = standard method 
SW = solid waste 
TCLP = toxicity characteristic leaching procedure 
TO-15 = volatile organic compounds 
oC = degrees Celsius 

Two to three times the sample volume will be collected for water MS/MSD samples. 
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Department of Toxic 
Substances Control 
Jim Rohrer 

 
 
 
 
 
 

Principal-in-Charge 
John McGuire 

Project Manager 
John McGuire 

 
 

QA/QC 
Sara McMullen 

 
 

Project Controls 
Gonzalo Manriquez 

 
 
 

       Health and Safety 
                                              Matthew McClellan/ 

Sara McMullen 
 

O&M Task Leader 
John McGuire 

Project Chemist 
Carolina Delgado 

 
 
 
 
 
 
 
 
 

Subcontractors 
 

     Laboratories 
ALS Environmental 

GEL Laboratories LLC 
Eurofins Air Toxic, Inc. 

Aquatic Bioassay and Consulting Laboratories, Inc. 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-1. Groundwater Treatment Plant Operations and Monitoring 
Modesto Groundwater Superfund Site Organization Chart 
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1.0 INTRODUCTION 

This guideline describes the process for keeping a site logbook. The site logbook is a controlled document 
that records all major on-site activities. At a minimum, the following activities/events should be recorded 
in a site logbook. 

• Arrival/departure of site visitors 

• Arrival/departure of equipment 

• Sample pickup (chain-of-custody form numbers, carrier, time) 

• Sampling activities/sample log sheet numbers 

• Start or completion of borehole/trench/monitoring well installation or sampling activities 

• Health and safety issues 

The site logbook is initiated at the start of the first on-site activity (e.g., initial reconnaissance survey). 
Entries are made for every day that on-site activities take place which involve contractor personnel. One 
current site logbook is maintained per site. 

The site logbook becomes part of the permanent file maintained in the contractor’s office. Because 
information contained in the site logbook may be admitted as evidence in cost recovery or other legal 
proceedings, it is critical that this document be properly maintained. 

2.0 DEFINITIONS 

Site Logbook – The logbook is a bound notebook with consecutively numbered pages that cannot be 
removed. Upon entry of data, the logbook requires signature by the responsible site leader. 

3.0 RESPONSIBILITIES 

Logbooks are issued to the field team by the field team leader (FTL). It is the responsibility of this person 
(or designee) to keep the site logbook current while in his possession and to return it to the project 
manager or turn it over to another field team. Following the completion of all fieldwork, the site logbook 
is returned to the project manager for inclusion in the permanent site files. 

4.0 GUIDELINES 

The cover of each site logbook contains the following information: 

• Project name 

• URS project number 

• Project manager’s name 

• Sequential book number 

• Start date 
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• End date 

Daily entries into the logbook may contain a variety of information. At the beginning of each day, the 
following information must be recorded: 

• Date 

• Start time 

• Weather 

• All field personnel present 

• Any visitors present 

During the day, a summary of all site activities and level of personal protection should be recorded in the 
logbook. The information need not duplicate that recorded in other field notebooks (e.g., sample logbook, 
site geologist’s notebook, health and safety officer’s notebook, etc.), but should summarize the contents 
of these other notebooks and refer to the page locations in these notebooks for detailed information. 

The sample log sheet for each sample collected should be referenced. If measurements are made at any 
location, the measurements and equipment used must either be recorded in the site logbook or reference 
must be made to the notebook and page number(s) on which they are recorded. All entries should be 
made in black pen. No erasures are permitted. If an incorrect entry is made, the data should be crossed out 
with a single strike mark, and initialed and dated. At the completion of entries by any individual, the 
logbook must be signed. It must also be signed by the FTL or responsible site leader at the end of each 
day. 

5.0 REFERENCES 

None. 

6.0 ATTACHMENTS 

None. 
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1.0 INTRODUCTION 

This guideline is a general reference for the required documentation to be completed by URS personnel 
during field investigations. Documentation in the form of field logbooks, reports, and forms should be 
completed for every activity in the field. Records should be maintained on a daily basis as the work 
progresses. All field documentation should be accurate and legible because it is part of the client’s 
product and may potentially serve as a legal document. 

Sample field documentation forms are attached. 

2.0 DEFINITIONS 

None. 

3.0 RESPONSIBILITIES 

All field team members are responsible for recording daily activities. A general breakdown of 
responsibilities should occur as follows. An in-depth description of the documentation mentioned below 
is given in later sections. 

Sample field documentation forms are attached. 

Field Team Leader (FTL): The FTL is responsible for completing the FTL logbook; Daily Quality 
Control Reports (DQCRs); documentation concerning supervision of team members; duplication and 
distribution of applicable records. 

Rig Geologist/Sampling Team: The rig geologist/sampling team is responsible for completing the drilling 
logbook; lithologic logs; well construction diagrams; sampling documentation such as sample labels, 
sample register, and chain-of-custody (COC) forms. 

Water Sampling/Development Team: The water sampling/development team is responsible for 
completing the water sampling/development logbook; groundwater sampling/development logs, sampling 
documentation such as sample labels, sample register, and COC forms. 

Aquifer Data Collection Team: The aquifer data collection team is responsible for completing the aquifer 
logs (e.g., slug tests, step-drawdown tests, pump tests), water level records, data organization/tracking 
(e.g., downloading of data from data loggers). 

4.0 GENERAL FIELD AND LABORATORY DOCUMENTATION 

This section describes field data documentation procedures for field logbooks, geologic field logs, soil 
and sediment data sheets, soil gas data sheets, health and safety data sheets, well development data sheets, 
groundwater sampling data sheets, daily field progress reports, sample labels, and COC forms. 

Daily Field Reports 

The preparation of daily field reports (DFRs) is the responsibility of the FTL. DFRs are completed on a 
daily basis and should summarize the events of the day and supplement the information that is already 
recorded in the field logbook. DFRs should be completed regardless of the duration of the field effort. 
Depending on the client, copies of the report should be distributed to the URS project manager, URS 
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project geologist, client project manager (depending on the project), field office file, and home office file. 
Information recorded in this report should include the following: 

• Date and weather information. Date, daily temperatures, wind speed and direction, humidity. 

• URS personnel and time spent on site. 

• Subcontractors and time spent on site. 

• Work and sampling performed. Personnel performing specific site activities, a summary of samples 
collected, and a thorough explanation of the work completed. 

• Problems encountered/corrective actions taken. Any technical difficulties, for example, problems 
encountered during drilling or equipment breakdowns. Any problems that could potentially affect the 
quality of samples should be included. 

• Special notes. Any information that does not fit under the categories listed above, but is important to 
record. Information that would be useful for future sampling such as base contacts made, visitors on 
site, etc. 

• Next day’s expectations. 

Daily Field Sheets or Logbook 

Field data sheets or logbooks will provide the means of recording data collection activities. As such, 
entries will be described in as much detail as possible so that persons going to the site could reconstruct a 
particular situation without reliance on memory. 

Daily field data sheets will be bound at the end of each event. The data sheets will be assigned to field 
personnel each day, or logbooks will be assigned for each file event. 

The data sheet or logbook shall contain the following information: 

• Sampling team 

• Date 

• Well number 

• Volume purged 

• Samples collected 

• Quality assurance/quality control (QA/QC) 

• Visitors 

• Problems 

• Comments 
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Measurements made and samples collected will be recorded. All entries will be made in indelible black 
ink, and no correction fluid or Sharpies will be allowed. If an incorrect entry is made, the information will 
be crossed out with a single strike mark, initialed, and the date marked. The number of the photographs 
taken of the site, if any, will also be noted. All equipment used to make measurements will be identified, 
along with the date of calibration. 

The equipment used to collect samples will be noted, along with the time of sampling, sample description, 
sample volume, and number of containers filled. Sample identification numbers will be assigned prior to 
sample collection. Field duplicate samples, which will receive an entirely separate sample identification 
number, will be noted under sample description. 

Geologic Field Logs 

The on-site field geologist/hydrogeologist will prepare and maintain a geologic log for all soil borings 
(and wells) installed with a drill rig. The log will detail drilling and well construction details. All geologic 
log entries will be made in indelible ink, and each page initialed and dated by the field person. The 
geologic log will provide, but not be limited to, the following information: 

• Name of the project and site 

• Boring number 

• Name of driller 

• Location of boring 

• Type of drill rig 

• Reference elevation for all depth measurements 

• Depth of each change of stratum 

• Thickness of each stratum 

• Description of soil or rock penetrated using USCS terminology 

• Depth of interval from which each formation sample was taken 

• Depth at which hole diameter (bit sizes) change 

• Depth at which groundwater is first encountered 

• Depth to the static water level (after 48 hours or completion in wells) and changes in static water level 
with well depth 

• Total depth of the hole and completed well 

• Depth or location of any loss of drill water circulation, loss of tools or equipment, problems 
encountered (heaving sands) 

• Location of any fractures, joints, faults, cavities, or weathered zone if cored 
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• Depth of any grouting or sealing 

• Nominal hole diameters; 

• Amount of cement used for grouting or sealing; 

• Depth and type of well casing 

• Description (to include length, location, diameter, slot sizes, material, and manufacturer) of well 
screen(s) 

• Any sealing-off of waterbearing strata 

• Static water level upon completion of the well and after development 

• Drilling date or dates 

• Construction details of monitoring well 

Each geologic field log will be approved by the California Registered Geologist supervising the project. 

Soil and Sediment Data Sheets 

Soil and sediment data will be recorded on sample data sheets. Data to be recorded include the following: 

• Installation name 

• Project 

• Sampler’s initials 

• Date 

• Borehole identification 

• Location 

• Location type 

• Construction method 

• Sample depth 

• Sample identification number 

• Beginning and end depths 

• Time 

• PID reading 
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• Laboratory analytical method 

• Total number of samples collected 

• Reason for sample collection 

Soil Gas Sample Data Sheet 

Soil gas data will be recorded on sample data sheets. Data to be recorded include the following: 

• Installation name 

• Project 

• Borehole identification 

• Date 

• Sampler’s initials 

• Lithology at sample point 

• Sampling method 

• PID readings 

• Apparent moisture 

• Sample identification number 

• Canister number 

• Depth of sample 

• Vacuum 

• Initial canister vacuum 

• Sample time 

• Attempts to sample 

• Evacuation time 

• Purge volume 

• Final canister vacuum 
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Health and Safety Data Sheet 

Health and safety information will be obtained at each borehole and recorded on the Health and Safety 
Screening Data Sheet. Data to be recorded include: 

• Boring identification 

• Screener’s initials 

• Date 

• Time 

• Depth 

• PID reading 

• Flame ionization detector (FID) reading (if applicable) 

• Combustible gas indicator (CGI) reading (if applicable) 

• Detector tube results (if applicable) 

Well Development Data Sheets 

Well development data will be recorded on the well development log. Data to be recorded include the 
following: 

• Installation 

• Well identification 

• Field geologist’s initials 

• Static water level 

• Date development started/ended 

• Depth to water after development 

• Standing water column 

• Screen type, interval, diameter, and slot size 

• Well and purge volumes 

• Equipment/tools used 

• Development method 

• Time 
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• Field parameters measured (including temperature, pH, SC, turbidity) 

• Any conditions which may affect development (including estimated permeability of saturated 
materials) 

Well Sampling Data Sheets 

Specific information will be recorded at the top of each form. During quarterly groundwater sampling, the 
following information will be recorded: 

• Installation name 

• Correct designation for well sampled, including alphanumeric code assigned to the well and its zone 
or horizontal designation 

• Historical data 

• Static water level (before sampling) 

• Depth to water after sampling 

• Well and purge volumes 

• Sampling method 

• Date 

• Time 

• Field parameters measured (pH, SC, temperature, and turbidity) 

• Initials of field technician(s) 

• Weather conditions 

• Equipment calibration information 

• Total number of samples collected and a description of the analyses 

Daily Field Progress Reports 

The daily field progress reports will be submitted to the Contractor’s Project Manager during field 
activities by facsimile or e-mail at the end of each field day. The report will include a discussion of the 
following topics at a minimum: 

• Date 

• Weather, including temperature, approximate wind speed, and wind direction 

• Personnel performing site activities 
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• Any visitors to the site 

• Work performed 

• Sampling performed, including specifics (e.g., number of samples collected, borings drilled, wells 
sampled, etc.) 

• Quality control activities included 

• Field parameter measurements including calibration checks 

• Problems encountered and corrective actions taken 

• Next day’s work schedule 

• Signature of individual completing the report 

Sample Labels 

A sample label will be affixed to all sample containers sent to the laboratory. This identification label will 
be completed with the following information: 

• Project name and location 

• Sample location 

• Field identification number 

• Date and time of sample collection 

• Initials of sampler 

• Preservative used 

• Analysis required 

After the samples have been collected and the information is entered onto the groundwater sampling log, 
a COC record will be completed, as described below. 

Chain-of-Custody Forms 

Chain-of-custody procedures provide an accurate written record tracing the possession of individual 
samples from the time of field collection through laboratory analysis. A sample is considered in custody if 
it is: 

• In a person’s possession 

• In a secure area after having been in physical possession by a person 

• In a designated secure area, restricted to authorized personnel 
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The COC record  will be used to document the samples taken and the analyses requested. Information that 
field personnel will record on the COC record (in indelible ink) includes the following: 

• Installation name 

• Project name, event, and charge number 

• Sampling location or well designation 

• Name and signature of sampler(s) 

• Dates and times of collection 

• Sample designation (grab or composite) 

• Signatures of individuals involved in custody (including dates and times of transfer) 

• Airbill number, if appropriate 

Corrections may be made by drawing one line through the incorrect entry, entering the correction 
information, and initialing and dating the change. Unused lines on the COC record will be crossed out 
(“Z”). COC records initiated in the field will be signed, placed in a resealable plastic bag and taped to the 
inside of the shipping container used for sample transport. Signed airbills will serve as evidence of 
custody transfer between the field sampler and courier as well as the courier and laboratory. Copies of the 
COC record and the airbill will be retained and filed by the sampler prior to shipment. 

Upon receipt of an ice chest, laboratory personnel will review the contents and will sign and retain the 
COC record and the airbill. Information that will be recorded on the COC record, or another appropriate 
document (such as a laboratory log book), at the time of sample receipt will include the following: 

• Status of custody seals 

• Temperature of interior of ice chest upon receipt 

• Identification number of broken sample containers, if any 

• Description of discrepancies between the COC record, sample labels, and requested analyses 

• pH of aqueous samples (not including those containers for VOC analysis) to determine if samples are 
preserved properly 

Laboratory personnel will contact the analytical coordinator regarding discrepancies in paperwork and 
sample preservation and will document nonconformance and corrective actions according to laboratory 
SOPs. 

5.0 FIELD EQUIPMENT USE AND CALIBRATION 

Numerous instruments and meters will be used in the field during the investigation. The field equipment 
will be calibrated prior to use, and calibration information will be recorded in a logbook that will remain 
with each piece of equipment. Measurement equipment that may be needed as various field activities are 
conducted includes a SC meter, pH meter, temperature meter, turbidity meter, PID, water level indicator, 
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low flow cell, interface sensor, CGI, noise dosimeter, dust monitor, and geophysical instruments. All 
equipment will be calibrated or checked according to manufacturers’ specifications. The results of all 
calibrations will be recorded in a bound field logbook. 

Specific Conductance Meter 

The SC meter will be calibrated over the operating ranges expected in the field. Calibration will be made 
with a potassium chloride standard solution on each day of use. The calibrating standard will not exceed 
its expiration date. The battery will be checked regularly. The cell cup or electrode will be washed with 
DI water after each reading, and the cell cup or electrode will be kept clean. 

pH Meter 

The pH meter will be calibrated prior to use for each day that the unit is used. The calibration will include 
the setting of the range and span with a 7.0 pH buffer and a 4.0 pH or 10.0 pH buffer, depending on 
whether acidic or alkaline water conditions are expected. The calibrating standards will not exceed their 
expiration dates. The calibration of the instrument will be checked at the end of each day of use. The pH 
electrode will contain sufficient liquid, and the outside of the probe will be kept moist. The electrode will 
be rinsed after each use with DI water and the storage cap replaced. If drifting occurs, the probe will be 
cleaned and recalibrated. 

Temperature Meter 

Groundwater temperature will be measured using the temperature compensation probe on the pH meter, 
the SC meter, or with a mercury thermometer which will be decontaminated after each use. The mercury 
thermometer will be checked for accuracy with a National Institute for Standards and Technology 
(NIST)-calibrated mercury thermometer. If the field thermometer does not read within ±2 temperature 
units, a new field thermometer will be used. 

Turbidity Meter 

The turbidity meter will be calibrated before each well is sampled with a standard supplied by the 
manufacturer of 1.0 NTU down to 0.2 NTU. Care will be taken that no air bubbles are in the standard 
solution and the outside of the vial is clean of all marks affecting the reading, including fingerprints. The 
turbidity meter requires very little periodic maintenance. The battery will be checked to ensure that it has 
sufficient charge. Sample vials will be kept clean from smudges and dirt, and the entire instrument will be 
kept clean and dry. 

Photoionization Detector 

A PID meter with a 10.2 or 10.6 electron-Volt (eV) lamp will be used for measuring nonspecific VOCs in 
atmospheric concentrations from background levels. At each site, the upwind areas will be selected for a 
background measurement. Background measurements will be made on a daily basis at each site when PID 
monitoring is required. Calibration checks of each PID with standard calibration gas will be conducted in 
the field each morning prior to field work and after each field work day. Proper maintenance is necessary 
on a PID meter for the instrument to operate correctly. The battery will be checked periodically to ensure 
that it has a charge, the ultraviolet lamp and ion chamber will be kept clean, sand grains will be kept out 
of the air fan or pump, and the unit will be tested for leaks by plugging the inlet. 



H:\Wprocess\Modesto\SAP for GTS\Final\Apx A\SOP 01.doc 11 November 2015 

Flame Ionization Detector 

Flame ionization detectors can measure total concentrations of hydrocarbon vapors. The instruments are 
generally calibrated using methane in air, and the instrument response for each specific compound is 
proportional to its response factor relative to methane. The Century Systems Foxboro OVA (Models 88, 
108, and 128) is the most commonly used FID field instrument. It is recommended that field OVAs are 
factory-calibrated and serviced once per year. 

Water Level Indicator and Interface Sensor 

The water level indicator and interface sensor will be calibrated before commencement of field activities 
by checking the markings on the tape against a metal measurement tape. Readings will be recorded to the 
nearest 0.01 foot. The battery and electrical connections on the water level indicator and the interface 
sensor will be periodically checked. The cable will be inspected for any breaks or bare wires. 

Low Flow 

The low flow cell is used for sampling groundwater in dedicated low flow systems. The low flow is used 
to measure conductivity, pH, temperature, dissolved oxygen, and oxidation-reduction potential (ORP). 
Both conductivity and pH are calibrated over the range of expected operating ranges. Both temperature 
and ORP are calibrated initially by the manufacturer, and dissolved oxygen is calibrated using the 
barometric pressure reading obtained from the Stockton Airport and daily atmosphere, as recommended 
by the manufacturer. Conductivity and pH are calibrated on a weekly basis per requirements by the 
manufacturer. DO is calibrated daily. ORP is calibrated internally by the equipment. 

Combustible Gas Indicator 

The CGI, when used, will be calibrated once a day with known mixtures of calibration gas. In addition, 
zero checks will be made on the CGI each time the meter is turned on. The unit will also be checked for 
leaks by plugging the inlet. The condition of the battery will be checked regularly on the CGI. The 
operation of the alarm horn will be checked on a daily basis. The intake hose and nozzle will be kept clear 
so air samples can be taken into the instrument by the air pump. 

6.0 TAILGATE SAFETY MEETINGS 

Tailgate safety meetings are held at the beginning of each day before the initiation of work. All personnel, 
subcontractors, and others who will be on the job site are required to attend. The meetings are usually 
conducted by the FTL, on-site safety officer, or other qualified team member. The topics discussed at the 
meeting should include the following: 

• Protective clothing and equipment 

• Chemical hazards 

• Physical hazards 

• Special equipment 

• Emergency procedures 

• Emergency phone numbers 
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• Directions to the hospital 

All site personnel are required to sign the tailgate safety meeting form. The original form should be kept 
on site and a copy should be sent to the home office. 
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1.0 INTRODUCTION 

This guideline for field audits describes the general methods to be employed during an audit. 

2.0 DEFINITIONS 

None. 

3.0 RESPONSIBILITIES 

The following is a general description of responsibilities related to sample management; specific 
responsibilities are described in project work plans. 

Program Quality Control Coordinator: The program quality control coordinator (QCC) is responsible for 
ensuring that client sample management requirements can be accommodated within URS quality 
requirements. 

Project Manager: The project manager is responsible for ensuring that the requirements for sample 
management are included in the appropriate project plans. The project manager is responsible for fully 
communicating the sample management requirements to the field team leader (FTL) by providing a copy 
of project plans or issuing written notice that the standard operating procedure (SOP) is to be used 
exclusively. 

Project Quality Control Coordinator: The project QCC is responsible for reviewing documentation 
developed from sample management to determine compliance with these quality procedures and project 
plan requirements. 

Field Team Leader: The FTL is responsible for conducting the procedures described herein and, if 
applicable, the requirement of the project plan. Any variance from these procedures is considered a 
nonconformance, and written documentation is required. 

Auditor: Person who conducts the audit. 

4.0 PROCEDURES 

4.1 Applicability 

The necessity of an audit will be at the discretion of the program QCC, project QCC, contract manager, or 
the project manager. 

4.2 Performance Audit 

After reviewing the proposed sampling plan, the site may be visited during sample collection activities to 
ensure that the plan is being followed and deviations are being approved and properly documented. As a 
general guide, field audits should be performed during the first third of a field effort. Separate audits may 
be performed for different field activities. At the beginning of the audit, the audit team will meet with the 
FTL for orientation and to go over the goals of the audit. The duration of the audit will generally be one to 
two days. At the conclusion of the audit, the auditor will meet with either the FTL or any appropriate 
personnel for a debriefing to go over audit findings. Unacceptable audit findings shall be corrected 
immediately upon their identification. During the visit, the auditor will fill out a Field Audit Checklist. 
Copies of the completed checklist will be distributed to the project manager. An audit findings 
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memorandum will be prepared no later than five working days after the completion of the audit. This 
memorandum will describe the audit findings. The FTL will implement corrective action immediately and 
will respond in writing describing the corrective actions no later than five days following the audit. 

5.0 REFERENCES 

None. 

6.0 ATTACHMENTS 

None. 
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File Path://PRAC/Modesto Superfund Site/Data Results/Collection Records/Collection Record GWT and SVE.xls

Date:
Weather:
Sampler: pH Meter Calibration

Time Description Totalizer Reading (gallons)
Flow          
(gpm)

Effluent

Time Sample Location - Test Method Sample Description LOCID
No. of 

Containers
Container 

Type
pH

Notes:

*For trip blanks, if a 524.2 sample is taken , then method 524.2 should be used. If not, then use SW8260 for the trip blank.

GWT Effluent Samples are 5 day TAT for VOCs and TDS only!!  All other analyses and samples are standard TAT.

*** Uranium is to be analyzed using method ASTM D5174 (total uranium)!!!!

E-mail COCs to:

URS Attn: Debbie Casagrande debbie_casagrande@urscorp.com

Sampler Signature Date

SAMPLE COLLECTION RECORD
MODESTO SUPERFUND SITE
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Lithologic Log

Installation: Project:

Page of

Location: Boring Number: Date: Geologist:

Density
(Sands)

Starting
Depth

Ending
Depth

Main Mod: Gravelly Sandy Silty Clayey Pred Lith: Gravel Sand Silt Clay

Organics:

Grain Size:

Roundness:

Minor/Trace:

Color:

Grading:

Lithics:

2nd Porosity:

USCS:

Dilatancy

Moisture:

Observations:

Gravel Sand Silt Clay N 0-5% 6-10% >10%

G:FS: MS: CS:VFS:

Rndd Sbrndd Subang Ang

Munsell:

Well Moderate Poor Gap

Dry Damp Moist Wet Sat

Plasticity:

Qtz: Mafic: Volc: Gran: FSPR: Mica:
Other
Lithics:

VL
Consistency
(Silt & Clay)VDDMDL VHSoft Firm HardVS

Slow RapidNo Low MedNo StainingHigh

GW GP GM GC SW SP SM SC ML CL OL MH CH OH

Interbeds:

No Recovery:
(Depth)

Density
(Sands)

Starting
Depth

Ending
Depth

Main Mod: Gravelly Sandy Silty Clayey Pred Lith: Gravel Sand Silt Clay

Organics:

Grain Size:

Roundness:

Minor/Trace:

Color:

Grading:

Lithics:

2nd Porosity:

USCS:

Dilatancy

Moisture:

Observations:

Gravel Sand Silt Clay N 0-5% 6-10% >10%

G:FS: MS: CS:VFS:

Rndd Sbrndd Subang Ang

Munsell:

Well Moderate Poor Gap

Dry Damp Moist Wet Sat

Plasticity:

Qtz: Mafic: Volc: Gran: FSPR: Mica:
Other
Lithics:

VL
Consistency
(Silt & Clay)VDDMDL VHSoft Firm HardVS

Slow RapidNo Low MedNo StainingHigh

GW GP GM GC SW SP SM SC ML CL OL MH CH OH

Interbeds:

No Recovery:
(Depth)

Density
(Sands)

Starting
Depth

Ending
Depth

Main Mod: Gravelly Sandy Silty Clayey Pred Lith: Gravel Sand Silt Clay

Organics:

Grain Size:

Roundness:

Minor/Trace:

Color:

Grading:

Lithics:

2nd Porosity:

USCS:

Dilatancy

Moisture:

Observations:

Gravel Sand Silt Clay N 0-5% 6-10% >10%

G:FS: MS: CS:VFS:

Rndd Sbrndd Subang Ang

Munsell:

Well Moderate Poor Gap

Dry Damp Moist Wet Sat

Plasticity:

Qtz: Mafic: Volc: Gran: FSPR: Mica:
Other
Lithics:

VL
Consistency
(Silt & Clay)VDDMDL VHSoft Firm HardVS

Slow RapidNo Low MedNo StainingHigh

GW GP GM GC SW SP SM SC ML CL OL MH CH OH

Interbeds:

No Recovery:
(Depth)
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Modesto Superfund Site
 Treatment System

 Process / Monitoring Logs

kW kWh Operator

Utility power Date

Groundwater Treatment System

EW-1 DTW (ft from TOC)

AS Hour Meter Time         WEATHER

TEMP

System Inlet Filter (F-2) Skys

Totalizer (gallons) Press. Pre-filter (psi) CLR

Pressure (psi) Press. Post-filter (psi) PC

Flow (gpm) Flow (gpm) OC

PH RAIN

Filter (F-1) LGAC Wind

Duty (1a / 1b) Inlet pressure (psi) NONE

Press. Pre-filter (psi) Midbed press (psi) BREEZY

Press. Post-filter (psi) Disc, press (psi) WINDY

Disch Flow (gpm) THNDR

Air Stripper Vapor ION Exchange Health & Safety

sump press.("wc) Inlet pressure (psi) Fire Ext

Disc. press.("wc) Midbed press (psi) First Aid Kit

Disc. Flow velocicalc(scfm) Flow (gpm) Eye Wash

Temperature ( deg F)

PID Read Effluent Radiation Meter

Gac inlet (ppm) Sewer Disc.Flow (gpm)

Gac discharge (ppm) Sewer Disc.total (gallons) Outside GWTS

PH mR/hr  peak
Inside GWTS

Air Stripper Water Chemical mR/hr  peak

Pump P-3 Disc.Press(psi) Gallons

Soil Vapor Treatment System

Time
System Inlet Blower Radiation Meter

Pressure ("wc) Hour  Meter Outside SVE

Flow velocicalc (scfm) Discharge Pressure ("wc) mR/hr  peak

Temperature ( deg F) Outlet temp (deg F) Inside SVE

Dilution air (yes/no) Flow erdco (scfm) mR/hr  peak

Filter VGAC Stack Health & Safety

Press. Pre-filter ("wc) Flow velocicalc (scfm) Fire Ext

Press. Post-filter ("wc) Temperature ( deg F) First Aid Kit

Hand held MiniRae PID ModuRae PID

Gac inlet (ppm) Gac inlet (ppm)

Gac discharge (ppm) Gac discharge (ppm)

Notes







Soil Gas Sample Data Sheet
Surface/Downhole Probe Samples
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Facility: Project: Event:

IRP Site: Borehole: Date:

Samplers: Lithology at Sample Point:

Location Measurement:

Reference Point:
(MW Number or Building Number and Corner)

Suface Conditions: Asphalt Concrete Soil Other

Ft. N, S, E, or W
(Circle Direction)

Ft. N, S, E, or W

Ft. N, S, E, or W Ft. N, S, E, or W

Rainfall in last 24 hours? Yes No

Approximately Amount: (Inches)

Sampling Method: Downhole
Slide

Hammer

H nd

Auger Hole

a Hand

Drive
Pneumatic Hydraulic Well

PID Readings (ppmv): Pre: Maximum: Post:

Apparent Moisture: Dry Moist Saturated

Backfill Material: Soil Grout Bentonite Other:

Normal Sample:

Sample Number: Sample Time:

Canister Number: Attempts to Sample:

Evacuation Time:Depth of Sample:

Vacuum: Purge Volume:

(Feet)

(- Inch Hg)

(- Inch Hg) Final Canister Vacuum:Initial Canister Vacuum: (- Inch Hg)

Field Duplicate:

Sample Number: Sample Time:

Initial Canister Number: Final Canister Vacuum:
(- Inch Hg) (- Inch Hg)

Canister Number:

Notes:

Detector Tube: Yes No
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Well Development Log

Installation:

Well #:

Screen Type/Interval: / /Screen Diameter/Slot Size:

Quantity of Water Discharged During Development:

Page 1 of

Project:

Reported By:

Static Water Level Prior to Development:

Equipment/Tools Used:

Development Started: Development Ended:

Time
Temp

°C
Turbidity Comments

Development
Method

pH Conductivity
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APPENDIX C 
 

City of Modesto Report Forms 





CITY OF MODESTO 

Public Works Department 

Environmental Compliance Section 

WASTEWATER DISCHARGE PERMIT 
 

MAJOR INDUSTRY 

Notice of Slug Loading Report 
 40 CFR 403.12(f) 

Permit Number:     
 

Company Representative/Title                                                /  
 
Address   
 
Telephone No.  (     )  Date   

 

All Significant Industrial Users (SIU) shall notify the Environmental Compliance Section 

(ECS) immediately of all slug loading discharges, and any other discharge(s) that could 

cause problems for the Public Owned Treatment Works (POTW).  In addition, this report 

must be submitted within 5 days after each incident. 

 

Remarks:                

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 



CITY OF MODESTO 

Public Works Department 

Environmental Compliance Section 

WASTEWATER DISCHARGE PERMIT 
 

MAJOR INDUSTRY 

Noncompliance Notification Report 
40 CFR 403.12(g)(2) 

 

 

All Significant Industrial Users shall immediately notify the Environmental Compliance 

Section of all permit violations.  In addition, submit this written report within five days of 

the incident. 

 

 

Wastewater Permit Number             

 

Company Name                                                        Phone Number      

 

Company Representative/Title                                           /      

 
Company Representative Signature ___________________________________________ 

 

Date and Time of Incident            

 

Date and Time Incident was Reported         

 

Name of City Representative contacted         

 

Nature and magnitude of the incident:         

 
             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 

             

 



Public Works Department 

Environmental Compliance Section 

WASTEWATER DISCHARGE PERMIT 
 

Notification of Changed Discharge 

40 CFR 403.12(f) 
 

All Significant Industrial Users (SIU) shall promptly notify the Environmental 

Compliance Section (ECS) in advance of any substantial change in the volume or 

character of pollutants in their discharge.  In addition, this written report must be 

submitted within 5 days. 

 

Wastewater Permit Number:  ____________________                              

 

 

Company Name                                              Phone Number _______________________ 

 

Company Representative/Title                                             /       

 

Remarks:                
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APPENDIX D 
(Provided on CD only) 

 
Subcontract Laboratory’s Quality Assurance Manuals/Standard Operating Procedures 

 
  ALS Environmental 
  Aquatic Bioassay & Consulting Laboratories, Inc. 
  Eurofins Air Toxics Inc. 
  GEL Laboratories, LLC 
 





 

 

ALS Environmental 
 

• Quality Assurance Manual 
• Standard Operating Procedures 

- Method 524.2 
- Method SM5210 
- Method SM2540C 
- Method Sm2540D 
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ALS Environmental - Kelso Facility 

1317 South 13
th

 Avenue 

Kelso, WA 98626 

360-577-7222 

360-636-1068 

www.alsglobal.com 
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QA MANUAL CROSS REFERENCE TABLE 

 

 

ALS QA Manual ISO 17025:2005 

Section 

TNI Standard 2009 

Volume 1, Module 2 

Section 

2 4.1 4.1 

3 4.2 4.2 

4 4.3 4.3 

5 4.4 4.4 

6 4.5 4.5 

7 4.6 4.6 

8 4.7 4.7 

9 4.8 4.8 

15 4.9 4.9 

16 4.10 4.10 

16 4.11 4.11 

16 4.12 4.12 

17 4.13 4.13 

18 4.14 4.14 

19 4.15 4.15 

2, 12, 13, 14 5.1 5.1 

20 5.2 5.2 

10 5.3 5.3 

12, 13, 14 5.4 5.4 

10 5.5 5.5 

13 5.6 5.6 

11 5.7 5.7 

11, 12, 13 5.8 5.8 

14 5.9 5.9 

21 5.10 5.10 
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1) Introduction and Scope 

ALS Environmental, Kelso is a professional analytical services laboratory which performs 

chemical and microbiological analyses on a wide variety of sample matrices, including 

drinking water, groundwater, surface water, wastewater, soil, sludge, sediment, tissue, 

industrial and hazardous waste, air, and other material.   

We recognize that quality assurance requires a commitment to quality by everyone in the 

organization - individually, within each operating unit, and throughout the entire laboratory. 

Laboratory management is committed to ensuring the effectiveness of its quality systems and 

to ensure that all tests are carried out in accordance to customer requirements.  Key elements 

of this commitment are set forth in SOP CE-GEN001, Laboratory Ethics and Data Integrity and 

in this Quality Assurance Manual.  ALS - Kelso is committed to operate in accordance with 

these requirements and those of regulatory agencies, accrediting authorities, and certifying 

organizations.  The laboratory also strives for improvement through varying continuous 

improvement initiatives and projects. 

Quality Management Systems are established, implemented and maintained by management.  

Policies and procedures are established in order to meet requirements of accreditation bodies 

and applicable programs, such as the Department of Defense (DOD) Environmental Laboratory 

Accreditation Program, as well as client’s quality objectives.  Systems are designed so that 

there will be sufficient Quality Assurance (QA) activities conducted in the laboratory to ensure 

that all analytical data generated and processed will be scientifically sound, legally defensible, 

of known and documented quality, and will accurately reflect the material being tested. 

Quality Systems are applicable to all fields of testing in which the laboratory in involved.   

Quality Control (QC) procedures are used to continually assess performance of the laboratory 

and quality systems.  The laboratory maintains control of analytical results by adhering to 

written standard operating procedures (SOPs), using analytical control parameters with all 

analyses, and by observing sample custody requirements.  All analytical results are calculated 

and reported in units consistent with project specifications to allow comparability of data. 

This QAM is applicable to the facility listed on the title page. The information in this manual 

has been organized according to requirements found in the National Environmental 

Laboratory Accreditation Program (NELAP) Quality Systems Standards (2003 and 2009), the 

EPA Requirements for Quality Assurance Project Plans, EPA QA/R-5, USEPA, 2001; and General 

Requirements for the Competence of Testing and Calibration Laboratories, ISO/IEC 

17025:2005.  A glossary of pertinent terms and acronyms is included in Appendix A. 

2) Organization 

The ALS Environmental, Kelso staff, consisting of approximately 110 employees, includes 

chemists, technicians and support personnel. They represent diverse educational backgrounds 

and experience, and provide the comprehensive skills that the laboratory requires. During 

seasonal workload increases, additional temporary employees may be hired to perform 

specific tasks. All employees share the responsibility for maintaining and improving the 

quality of our analytical services. 

ALS – Kelso is legally identifiable as ALS Group USA, Corp., dba ALS Environmental.  ALS Group 

USA, Corp. is a component of ALS Limited, a publicly held Australian company.  The ALS global 

website may be referred to for corporate ownership information (www.alsglobal.com/Our-

Company).  The laboratory is divided into operational and managerial units based upon 

specific disciplines.  Each department is responsible for establishing, maintaining and 

documenting QA and QC practices meeting laboratory needs.  Organizational charts of the 

laboratory, as well as the resumes of these key personnel, can be found in Appendix B.  This 

laboratory organization is designed so that potential conflict of interest is avoided, and such 

UNCONTROLLED COPY
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that an adequate amount of supervisory personnel are in place to provide oversight and 

supervision of day to day operations.     

3) Management 

The purpose of the QA program at ALS Environmental, Kelso is to ensure that our clients are 

provided with analytical data that is scientifically sound, legally defensible, and of known and 

documented quality.  The concept of Quality Assurance can be extended, and is expressed in 

the mission statement: 

"The mission of ALS Environmental, Kelso is to provide high quality, cost-effective, and 

timely professional testing services to our customers.  We recognize that our success 

as a company is based on our ability to maintain customer satisfaction.  To do this 

requires constant attention to customer needs, maintenance of state-of-the-art testing 

capabilities and successful management of our most important asset - our people - in a 

way that encourages professional growth, personal development and company 

commitment." 

3.1 Quality Management Systems 

In support of this mission, the laboratory has developed a Quality Management System 

to ensure all products and services meet our client’s needs. The system is 

implemented and maintained by the Quality Assurance Manager with corporate 

oversight by the Manager of Quality Assurance, USA. These systems are based upon 

ISO 17025:2005 standards, upon which fundamental programs (NELAC 2003, 2009 

and DoD QSM) are based.  Implementation and documentation against these standards 

are communicated in corporate policy statements, this QAM, and SOPs.  Actual 

procedures, actions and documentation are defined in both administrative and 

technical SOPs.  Quality systems include: 

 Accreditation and certification program compliance 

 Standard Operating Procedures 

 Sample management and Chain of Custody procedures 

 Document control 

 Demonstration of Capability 

 Analytical traceability 

 Ethics training and data integrity processes 

 Corrective action procedures 

 Statistical control charting 

 Management reviews 

The effectiveness of the quality system is assessed in several ways, including: 

 Internal and external audits 

 Periodic reports to management 

 Analysis of customer feedback 

 Proficiency testing 
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The responsibilities of key positions within the laboratory are described below.  Table 3-1 lists 

the ALS - Kelso personnel assigned to these key positions. Managerial staff members are 

provided the authority and resources needed to perform their duties. In the event that work is 

stopped in response to quality problems, as described below, only the Laboratory Director or 

Quality Assurance Manager has the authority to resume work. 

Laboratory Director – The role of the Laboratory Director is to provide technical, 

operational, and administrative leadership through planning, allocation and 

management of personnel and equipment resources.  The Laboratory Director provides 

leadership and support for the QA program and is responsible for overall laboratory 

efficiency and financial performance. The Laboratory Director has the authority to stop 

work in response to quality problems. The Laboratory Director also provides resources 

for implementation of the QA program, reviews and approves this QA Manual, reviews 

and approves standard operating procedures (SOPs), and provides support for 

business development by identifying and developing new markets through continuing 

support of the management of existing client activities. 

Quality Assurance Manager (QAM) – The Quality Assurance Manager has the authority 

and responsibility for implementing, maintaining, and improving the quality system.  

This includes coordination of QA activities in the laboratory, ensuring that personnel 

understand the quality system, ensuring communication takes place in the laboratory 

regarding implementation of the quality system, ensuring adequate staff training, and 

monitoring overall quality system compliance.  The QAM continually evaluates 

potential improvements in the quality system.  Audit and surveillance results, control 

charts, proficiency testing results, data analysis, corrective and preventive actions, 

customer feedback, and management reviews are used to support quality system 

implementation.  The QAM is responsible for ensuring compliance with all applicable 

regulatory compliance quality standards (i.e. NELAP/TNI, ISO, DoD QSM, etc.). The QAM 

works with laboratory staff to establish effective quality control and assessment 

processes and has the authority to stop work in response to quality problems. The 

QAM is responsible for maintaining the laboratory’s certifications and approvals, for 

maintaining the QA Manual and performing an annual review of it, reviewing and 

approving SOPs and ensuring the annual review of technical SOPs, maintaining QA 

records (metrological records, archived logbooks, PT results, etc.), document control, 

conducting proficiency testing studies, approving nonconformity and corrective action 

reports, and performing internal QA audits.   

The QAM reports directly to the Laboratory Director and reports indirectly to the ALS 

Manager of Quality Assurance, USA. It is important to note that when evaluating data, 

the QAM does so in an objective manner and free of outside, or managerial, influence. 

The Manager of Quality Assurance, USA is responsible for the overall QA program at all 

the ALS Environmental Group laboratories. The Manager of Quality Assurance, USA is 

responsible for oversight of QAM’s regulatory compliance efforts (NELAP, ISO, DOD, 

etc.) and may perform internal audits to evaluate compliance.  The Manager of Quality 

Assurance, USA approves company-wide SOPs and provides assistance to the 

laboratory QA staff and laboratory managers as necessary.    

Deputy Laboratory Director and QA Manager – In the case of absence of the Laboratory 

Director or QAM, deputies are assigned to act in that role. Default deputies for these 

positions are the Client Services Manager or Metals Department Manager (for the 

Laboratory Director) and the Laboratory Director (for the QAM). 

Environmental Health and Safety (EH&S) Officer – The EH&S officer is responsible for 

the administration of the laboratory health and safety policies. This includes the 

formulation and implementation of safety policies, the supervision of new-employee 

safety training, the review of accidents, incidents and prevention plans, the monitoring 
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of hazardous waste disposal and the conducting of departmental safety inspections. 

The EH&S officer is also designated as the Chemical Hygiene Officer. The EH&S Officer 

has a dotted-line reporting responsibility to the ALS North America EH&S Manager. 

Client Services Manager (CSM) – The CSM is responsible for the Client Services 

Department defined for the laboratory.  This includes management and oversight of 

Project Managers, electronic deliverables, and support functions. The Client Services 

Department provides a complete interface with clients from initial project specification 

to final deliverables. The Client Services Manager has the responsibility and authority 

to stop work in response to accreditation/certification or quality problems, or in 

response to similar subcontractor quality problems. 

Department Managers and Supervisors – Each manager or supervisor has the 

responsibility to ensure that QA and QC functions are carried out as specified when 

executing the analyses and related tasks and to ensure the production of high quality 

data.  Managers and bench-level supervisors monitor the day-to-day operations to 

ensure that productivity and data quality objectives are met. A department manager 

has the authority to stop work in response to quality problems in their area. Managers 

and supervisors are responsible for ensuring that analysts perform testing according 

to applied methods, SOPs, and QC guidelines particular to the laboratory department.  

Sample Management Office (SMO) – The Sample Management Office plays a key role in 

the laboratory QA program by handling all activities associated with receiving, storage, 

and disposal of samples, and maintaining documentation for all samples received.  

SMO staff is also responsible for the proper disposal of samples after analysis. The 

Support Services Manager oversees SMO and bottle preparation functions.  

Information Technology (IT) – IT staff is responsible for the administration of the 

Laboratory Information Management System (LIMS) and other necessary support 

services. Other functions of the IT staff include laboratory network maintenance, IT 

systems development and implementation, education of analytical staff in the use of 

scientific software, Electronic Data Deliverable (EDD) support, and data back-up, 

archival and integrity operations.   

3.2 Ethics, Professional Conduct and Data Integrity 

One of the most important aspects of the success of ALS - Kelso is the emphasis 

placed on the integrity of the data provided and the services rendered. This success is 

reliant on both the professional conduct of all employees within ALS - Kelso as well as 

established laboratory practices.  All personnel involved with environmental testing 

and calibration activities must familiarize themselves with the quality documentation 

and implement the policies and procedures in their work. 

All employees are required to sign and adhere to the requirements set forth in the ALS 

Code of Conduct Policy and agree to the Confidentiality Agreement (Appendix C). 

3.2.1 Professional Conduct 

To promote quality ALS - Kelso requires certain standards of conduct and 

ethical performance among employees. The following examples of 

documented ALS policy are representative of these standards, and are not 

intended to be limiting or all-inclusive: 

 Under no circumstances is the willful act of fraudulent manipulation of 

analytical data condoned. Such acts are to be reported immediately to 

senior management for appropriate corrective action. 
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 Unless specifically required in writing by a client, alteration, deviation or 

omission of written contractual requirements is not permitted. Such 

changes must be in writing and approved by senior management. 

 Falsification of data in any form will not be tolerated. While much 

analytical data is subject to professional judgment and interpretation, 

outright falsification, whenever observed or discovered, will be 

documented, and appropriate remedies and punitive measures will be 

taken toward those individuals responsible. 

3.2.2 Confidentiality  

It is the responsibility of all laboratory employees to safeguard sensitive 

company information, client data, records, and information; and matters of 

national security concern should they arise.  The nature of our business and the 

well-being of our company and of our clients is dependent upon protecting and 

maintaining confidential and/or proprietary company and client information. All 

information, data, and reports (except that in the public domain) collected or 

assembled on behalf of a client is treated as confidential.   

Information may not be given to third parties without the consent of the client.  

Unauthorized release of confidential information about the company or its 

clients is taken seriously and is subject to formal disciplinary action.  All 

employees sign a confidentiality agreement upon hire to protect the company 

and client’s confidentiality and proprietary rights.   

3.2.3 Prevention and Detection of Improper, Unethical or Illegal Actions 

It is the intention of ALS - Kelso to proactively prevent and/or detect any 

improper, unethical or illegal action conducted within the laboratory. This is 

performed by the implementation of a program designed for not only the 

detection but also prevention. Prevention consists of educating all laboratory 

personnel in their roles and duties as employees, company policies, 

inappropriate practices, and their corresponding implications as described 

here.   

In addition to education, appropriate and inappropriate practices are included 

in SOPs such as manual integration, data review and specific method 

procedures. Electronic and hardcopy data audits are performed regularly, 

including periodic audits of chromatographic electronic data.  Requirements for 

internal QA audits are described in SOP CE-QA001, Internal Audits.  All aspects 

of this program are documented and retained on file according to the company 

policy on record retention. 

The ALS Employee Handbook also contains information on the ALS ethics and 

data integrity program, including mechanisms for reporting and seeking advice 

on ethical decisions. 

3.2.4 Laboratory Data Integrity, Ethics, and Computer Security Training 

Each employee receives data integrity and ethics training on an annual basis.    

The topics covered and training participation are documented. It is the 

responsibility of the QAM to ensure that the training is conducted as described.  

Additionally, new employees are given a QA and data integrity/ethics 

orientation within the first month of hire, followed by the routine annual 

training.     

Key topics covered are the organizational mission and its relationship to the 

critical need for honesty and full disclosure in all analytical reporting, record 
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keeping, and reporting data integrity issues. Training includes discussion 

regarding all data integrity procedures, data integrity training documentation, 

in-depth data monitoring and data integrity procedures. Training topics also 

cover examples of improper actions, legal and liability implications (company 

and personal), causes, prevention, awareness, and reporting options.  

Computer security is also included, covering ALS computing security 

awareness, passwords and access, and related topics. 

Trainees are required to understand that any infraction of the laboratory data 

integrity procedures will result in an investigation that could lead to serious 

consequences including immediate termination, or civil/criminal prosecution. 

3.2.5 Management and Employee Commitment 

ALS - Kelso makes every attempt to ensure that employees are free from any 

commercial, financial, or other undue pressures that might affect their quality 

of work.  Related policies are described in the ALS Employee Handbook.  This 

includes: 

 ALS Open Door Policy (ALS Employee Handbook) – Employees are 

encouraged to bring any work related problems or concerns to the 

attention of local management or their Human Resources 

representative. However, depending on the extent or sensitivity of the 

concern, employees are encouraged to directly contact any member of 

upper management. 

 Faircall – An anonymous and confidential reporting system available to 

all employees that is used to communicate misconduct and other 

concerns. The program shall help minimize negative morale, promote a 

positive work place, and encourage reporting suspected misconduct 

without retribution. Associated upper management is notified and the 

investigations are documented. 

 Use of flexible work hours. Within reason and as approved by 

supervisors, employees are allowed flexible work hours in order to help 

ease schedule pressures which could impact decision-making and work 

quality. 

 Operational and project scheduling assessments are continually made 

to ensure that project planning is performed and that adequate 

resources are available during anticipated periods of increased 

workloads.  Procedures for subcontracting work are established, and 

within the ALS Environmental laboratory network additional capacity is 

typically available for subcontracting, if necessary. 

 Gifts and Favors (ALS Employee Handbook) – To avoid possible conflict 

of interest implications, employees do not receive unusual gifts or 

favors to, nor accept such gifts or favors from, persons outside the 

Company who are, or may be, in any way concerned with the projects 

on which the Company is professionally engaged.  
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Jeff Grindstaff, B.S. 26 Laboratory Director 

Carl Degner, M.S. 31 Quality Assurance Manager  

  

Gregory Salata, Ph.D. 28 Client Services Manager 

Jeff Coronado, B.S. 25 Metals Department Manager 

Harvey Jacky, B.S. 26 General Chemistry Department Manager 

Loren Portwood, B.S. 26 Semi-Volatile Organics Department Manager 

Jon James, B.A. 24 HPLC, GC/MS Organics Department Manager 

Les Kennedy, B.A. 24 Support Services Manager 

Eileen Arnold, B.A. 33 Environmental Health and Safety Officer 

Mike Sullivan, B.S. 15 Information Technology 

Jeff Christian, B.S. 36 Director of Operations, Western USA 
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4) Document Control 

Procedures for control and maintenance of documents are described in SOP CE-GEN005, 

Document Control.   The requirements of the SOP apply to all laboratory logbooks (standards, 

maintenance, run logbooks, etc.), certificates of analysis, SOPs, QAMs, quality assurance 

project plans (QAPPs), Environmental Health & Safety (EHS) manuals, and other controlled ALS 

Environmental documents. 

Each controlled copy of a controlled document is released after a document control number is 

assigned and the recipient is recorded on a document distribution list. Filing and distribution 

is performed by the QAM, or designee, and ensure that only the most current version of the 

document is distributed and in use. A document control number is assigned to logbooks.  

Completed logbooks that are no longer in use are archived in a master logbook file.  Logbook 

entries are standardized following SOP CE-QA007, Making Entries onto Analytical Records.  

The logbook entries are reviewed and approved at a regular interval (quarterly). 

A records system is used which ensures all laboratory records (including raw data, reports, 

and supporting records) are retained and available. The archiving system is described in SOP 

ADM-ARCH, Data Archiving.  

External documents relative to the management system are managed by the QAM.  To prevent 

the use of invalid and/or outdated external documents, the laboratory maintains a master list 

of current documents and their availability.  The list is reviewed before making the documents 

available.  External documents are not issued to personnel. 

5) Review of Requests, Tenders and Contracts 

Requests for new work are reviewed prior to signing any contracts or otherwise agreeing to 

perform the work. The specific methods to be used are agreed upon between the laboratory 

and the client. A capability review is performed to determine if the laboratory has or needs to 

obtain certification to perform the work, to determine if the laboratory has the resources 

(personnel, equipment, materials, capacity, skills, expertise) to perform the work, and if the 

laboratory is able to meet the client’s required reporting and QC limits.  The results of this 

review are communicated to the client and any potential conflict, deficiency, lack of 

appropriate accreditation status, or concerns of the ability to complete the client’s work are 

resolved. Any differences between the request or tender and the contract shall be resolved 

before any work commences. The client should be notified at this time if work is expected to 

be subcontracted.  Each contract shall be acceptable both to the laboratory and the client. 

Records are maintained of pertinent discussions with a client relating to the client’s 

requirements or the results of the work. If a contract needs to be amended after work has 

commenced, the contract review process is repeated and any amendments are communicated 

to all affected personnel. Changes in accreditation status affecting ongoing projects must be 

reported to the client. 

6) Subcontracting of Tests   

Analytical services are subcontracted when the laboratory needs to balance workload or when 

the requested analyses are not performed by the laboratory.  Subcontracting is only done with 

the knowledge and approval of the client and to qualified laboratories.  Subcontracting to 

another ALS Environmental Group laboratory is preferred over external-laboratory 

subcontracting.  Further, subcontracting is done using capable and qualified laboratories.  

Established procedures are used to qualify external subcontract laboratories.  These 

procedures are described in SOP CE-QA004, Qualification of Subcontract Laboratories. The 

Quality Assurance staff is responsible for maintaining a list of qualified subcontract 

laboratories. 
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7) Purchasing Services and Supplies 

The quality level of reagents and materials (grade, traceability, etc.) required is specified in 

analytical SOPs.  Department supervisors ensure that the proper materials are purchased.  

Inspection and verification of material ordered is performed at the time of receipt by receiving 

personnel.  The receiving staff labels the material with the date received.  Expiration dates are 

assigned as appropriate for the material.  Storage conditions and expiration dates are 

specified in the analytical SOP.  CE-QA012, Quality of Reagents and Standards and ADM-RLT, 

Reagent and Standards Login and Tracking provides default expiration requirements.  Supplies 

and services that are critical in maintaining the quality of laboratory testing are procured from 

pre-approved vendors. The policy and procedure for purchasing and procurement are 

described in SOP CE-GEN007, Procurement and Control of Laboratory Services and Supplies.   

Receipt procedures include technical review of the purchase order/request to verify that what 

was received is identical to the item ordered.  The laboratory checks new lots of reagents for 

unacceptable levels of contamination prior to use in sample preservation, sample preparation, 

and sample analysis by following SOP ADM-RLT, Reagent and Standards Login and Tracking. 

8) Service to the Client 

ALS - Kelso utilizes a number of processes to ensure that adequate resources exist to meet 

service demands.  Senior staff meetings, tracking of outstanding proposals, and a current 

synopsis of incoming work all assist the senior staff in properly allocating sufficient resources. 

Status/production meetings are conducted regularly with the laboratory and Project Managers 

to inform the staff of the status of incoming work, future projects, or project requirements. 

The Project Manager is a scientist assigned to each client to act as a technical liaison between 

the client and the laboratory. The Project Manager is responsible for ensuring that the 

analyses performed by the laboratory meet all project and contract requirements. This entails 

coordinating with the laboratory staff to ensure that client-specific needs are understood and 

that the services provided are properly executed and satisfy the requirements of the client. 

Laboratory management also monitors a number of other indicators to assess the overall 

ability of the laboratory to successfully perform analyses for its clients.  This includes on-time 

performance, customer complaints, training reports and non-conformity reports.  A frequent 

assessment is made of the laboratory’s facilities and resources in anticipation of accepting an 

additional or increased workload.   

All Requests for Proposal (RFP) documents are reviewed by the Project Manager and 

appropriate managerial staff to identify any project specific requirements that differ from the 

standard practices of the laboratory.  Any requirements that potentially cannot be met are 

noted and communicated to the client, as well as requesting the client to provide any 

applicable project specific Quality Assurance Project Plans (QAPPs).  

When a client requests a modification to an SOP, policy, or standard specification the Project 

Manager will discuss the proposed deviation with the Client Services Manager, Laboratory 

Director, and department manager to obtain approval for the deviation.  The QAM may also be 

involved.  All project-specific requirements must be on-file and with the service request upon 

logging in the samples.  The modification or deviation must be documented. A Project-Specific 

Communication Form, Form V, or similar, may be used to document such deviations. 

The laboratory affords clients cooperation to clarify the client’s request and to monitor the 

laboratory’s performance in relation to the work performed, provided that the laboratory 

ensures confidentiality to other clients. The laboratory maintains and documents timely 

communication with the client for the purposes of seeking feedback and clarifying customer 

requests.  Feedback is used and analyzed to improve the quality of services.  The SOP CE-

GEN010, Handling Customer Feedback is in place for these events. 
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9) Complaints 

In addition to project communication and internal communication of data issues, the 

laboratory also maintains a system for dealing with customer complaints. The procedure is 

described in CE-GEN010, Handling Customer Feedback.  The person who initially receives 

feedback in the form of a complaint (typically the Project Manager) is responsible for 

documenting the complaint. If the Project Manager is unable to satisfy the customer, the 

complaint is brought to the attention of the Client Services Manager, Laboratory Director, or 

QAM for final resolution. The complaint and resolution are documented.  

10) Facilities and Equipment 

The ALS Environmental Kelso laboratory features over 45,000 square feet of laboratory and 

administrative workspace.  The laboratory has been designed and constructed to provide 

safeguards against cross-contamination of samples and is arranged according to work 

function, which enhances the efficiency of analytical operations.  The ventilation system has 

been specially designed to meet the needs of the analyses performed in each work space. 

Also, ALS - Kelso minimizes laboratory contamination sources by employing janitorial and 

maintenance staff to ensure that good housekeeping and facilities maintenance are 

performed.  In addition, the segregated laboratory areas are designed for safe and efficient 

handling of a variety of sample types. These specialized areas (and access restrictions) 

include: 

 Shipping and Receiving/Purchasing 

 Sample Management Office, including controlled-access sample storage areas 

 Inorganic/Metals Sample Preparation Laboratories (2) 

 Inorganic/Metals “clean room” sample preparation laboratory 

 ICP-AES Laboratory 

 ICP-MS Laboratory 

 Low-level Mercury Laboratory 

 Water Chemistry & General Chemistry Laboratories (3) 

 Semi-volatile Organics Sample Preparation Laboratory 

 Gas Chromatography and High Performance Liquid Chromatography Laboratories 

 Gas Chromatography/Mass Spectrometry Laboratories (2) 

 Semi-volatile Organics Drinking Water Laboratory 

 Volatile Organics Laboratory 

o Separate sample preparation laboratory 

o Access by semi-volatile sample preparation staff only after removing lab coat 

and solvent-contaminated gloves, etc. 

 Microbiology Laboratory 

 Laboratory Deionized Water Systems (2) 

 Laboratory Management, Client Service, Report Generation and Administration 

 Data Archival, Data Review and support functions areas 
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In addition, the designated areas for sample receiving, refrigerated sample storage and 

dedicated sample container preparation and shipping areas provide for the efficient and safe 

handling of a variety of sample types.  The laboratory is equipped with state-of-the-art 

analytical and administrative support equipment.  The equipment and instrumentation are 

appropriate for the procedures in use.  Refer to Appendix D for a Laboratory Floor Plan and 

Appendix E for a list of major equipment, illustrating the laboratory's overall capabilities and 

depth. 

11) Sample Management 

11.1 Sampling and Sample Preservation 

The quality of analytical results is highly dependent upon the quality of the procedures 

used to collect, preserve and store samples. ALS - Kelso recommends that clients 

follow sampling guidelines described in 40 CFR 136, 40 CFR 141, USEPA SW 846, and 

state-specific sampling guidelines, if applicable. Sampling factors that must be taken 

into account to insure accurate, defensible analytical results include: 

 Amount of sample taken 

 Type of container used 

 Type of sample preservation 

 Sample storage time 

 Proper custodial documentation 

The laboratory uses the sample preservation, container, and holding-time 

recommendations published in a number of documents. The primary documents of 

reference are: USEPA SW-846, Third Edition and Updates I, II, IIA, IIB, III, IV for 

hazardous waste samples; USEPA 600/4-79-020, 600/4-91-010, 600/4-82-057, 600/R-

93/100, 600/4-88-039, 600/R-94-111, and Supplements; EPA 40CFR parts 136 and 

141 and associated Method Update Rules; and Standard Methods for the Examination 

of Water and Wastewater for water and wastewater samples (see Section 23 for 

complete references). The container, preservation and holding time information for 

these references is summarized in Appendix F for soil, water, and drinking water. The 

current EPA CLP Statement of Work should be referred to for CLP procedures.  Where 

allowed by project sampling and analysis protocols (such as Puget Sound Protocols) 

the holding time for sediment, soil, and tissue samples may be extended for a defined 

period when stored frozen at -20°C.  

ALS - Kelso provides clients with sample containers with applicable preservatives.  

Containers are purchased as pre-cleaned to a level 1 status, and conform to the 

requirements for samples established by the USEPA. Certificates of analysis for sample 

containers are available upon request. Reagent water used for sampling blanks (trip 

blanks, etc.) and chemical preservation reagents are tested by the laboratory to ensure 

that they are free of interferences and documented. Our sample kits typically consist of 

pre-cleaned, rinsed, and air-dried shipping coolers with foam liners, specially prepared 

and labeled sample containers individually wrapped in protective material (VOC vials 

are placed in a specially made foam holder), chain-of-custody (COC) forms, and 

custody seals. Container labels and custody seals are provided for each container. 

Figure 11-1 shows the chain-of-custody form routinely used at ALS - Kelso and 

included with sample kits. Dry ice or gel ice is the only temperature preservative used. 

For large sample container shipments the containers may be shipped in their original 

boxes. Such shipments will consist of labeled and preserved sample containers and 

sufficient materials (bubble wrap, COC forms, custody seals, shipping coolers, etc.) for 

return to ALS, unless otherwise instructed by the client.  
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ALS - Kelso also provides courier service that makes regularly scheduled trips on the I-

5 corridor between the Greater Portland, Oregon area and the Great Seattle/Tacoma 

area, and nearby communities and facilities. 

Returning shipping coolers are cleaned and decontaminated.  If any such cooler 

exhibits an odor or other abnormality after receipt and cleaning, a more vigorous 

decontamination process is employed. Containers which cannot be decontaminated are 

discarded. ALS - Kelso keeps client-specific shipping requirements on file and utilizes 

major transportation carriers to necessary to meet sample shipping requirements 

(same-day, overnight, etc.).   

When ALS - Kelso ships samples to other laboratories for analysis, similar sample 

integrity processes are used to ensure preservation and proper sample handling, and 

to avoid any possible breakage, cross-contamination of samples, or identification 

problems.  Alternatively, the receiving laboratory’s procedures may be specified.  

Chain of custody is maintained during the process. 

11.2 Sample Receipt and Handling 

Standard procedures are established for the receiving of samples into the laboratory 

and are found in SOP SMO-GEN, Sample Receiving.  These procedures ensure that 

samples are received and properly logged into the laboratory, and that all associated 

documentation, including chain of custody forms, is complete and consistent with the 

samples received.  

Once samples are received or delivered to the laboratory the sample management 

office uses a Cooler Receipt and Preservation Check Form (CRF - Figure 11-2) is used to 

assess the shipping cooler and its contents as received by the laboratory.  Any 

anomalies or discrepancies observed during the initial assessment are recorded on the 

CRF and COC documents.  Verification of sample integrity includes the following 

activities: 

 Assessment of custody seal presence/absence, location and signature; 

 Temperature of sample containers upon receipt; 

 Chain of custody documents properly used (entries in ink, signature present, 

etc.); 

 Sample containers checked for integrity (broken, leaking, etc.); 

 Sample is clearly marked and dated (bottle labels complete with required 

information); 

 Appropriate containers (size, type) are received for the requested analyses; 

 The minimum amount of sample material is provided for the analysis. 

 Sample container labels and/or tags agree with chain of custody entries 

(identification, required analyses, etc.); 

 Assessment of proper sample preservation (if inadequate, corrective action is 

employed); and 

 VOC containers are inspected for the presence/absence of bubbles.  

(Assessment of proper preservation of VOC containers is performed by lab 

personnel). 

Samples are logged into a Laboratory Information Management System (LIMS). Potential 

problems with a sample shipment are addressed by contacting the client and 

discussing the pertinent issues. When the Project Manager and client have reached a 
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satisfactory resolution, the login process may continue and analysis may begin. During 

the login process each sample container is given a unique laboratory code and a 

Service Request form is generated which contains client information, sample 

descriptions, sample matrix information, required analyses, sample collection dates, 

analysis due dates and other pertinent information. The service request is reviewed by 

the applicable Project Manager for accuracy and completeness. 

Samples are stored as per method requirements until analysis, unless otherwise 

specified, using various refrigerators, freezers, or designated secure areas. ALS - Kelso 

has multiple walk-in and refrigerator cold storage units which house the majority of 

samples, including dedicated refrigerated storage of VOC samples. The VOC storage 

units are monitored using storage blanks as described in SOP VOC-BLAN, VOA Storage 

Blanks.  ALS - Kelso also has multiple sub-zero freezers capable of storing samples at -

10 to -30°C primarily used for tissue and sediment samples. The temperature of each 

sample storage unit is monitored real time with an electronic temperature monitoring 

system.   

ALS - Kelso adheres to the method-prescribed or project-specified holding times for all 

analyses.  Analysts monitor holding times by obtaining analysis-specific reports from 

the LIMS.  These reports provide holding time information on all samples for the 

analysis, calculated from the sampling date and the holding time requirement. To 

document holding time compliance, the date and time analyzed is printed or written 

on the analytical raw data.  Unless other arrangements have been made in advance, 

upon completion of all analyses and submittal of the final report, aqueous samples are 

retained at ambient temperature for 30 days, soil samples are retained at ambient 

temperature for 60 days, and tissue samples are retained frozen for 3 months. Upon 

expiration of these time limits, the samples are either returned to the client or 

disposed of according to approved disposal practices.  Sample extracts are retained as 

specified in analytical SOPs.  All samples are characterized according to 

hazardous/non-hazardous waste criteria and are segregated accordingly. All hazardous 

waste samples are disposed of according to formal procedures outlined in the ALS 

Environmental Health and Safety Manual and in accordance with applicable laws. 

Documentation is maintained for each sample from initial receipt through final 

disposal to ensure that an accurate history of the sample from “cradle to grave” is 

available. 

11.3 Sample Custody 

Sample custody transfer at the time of sample receipt is documented using chain-of-

custody (COC) forms accompanying the samples.  During sample receipt, it is also 

noted if custody seals were present.  

Facility security and access is important in maintaining the integrity of samples 

received at ALS - Kelso. Access to the laboratory facility is limited by use of locked 

exterior doors with a coded/card entry, except for the reception area and sample 

receiving doors, which are staffed during business hours and locked at all other times. 

In addition, the sample storage area within the laboratory is a controlled access area 

with locked doors with a coded entry.  The facility is equipped with an alarm system 

and the laboratory employs a private security firm to provide nighttime and weekend 

security.   

A barcoding system is used to document internal sample custody. Each person 

removing or returning samples from/to sample storage is required to document this 

custody transfer (via custodian or directly). The system uniquely identifies sample 

containers and provides an electronic record of the sample custody.  Procedures are 

also defined for sample extracts, digestates, and leachates. The procedures are 

described in the SOP SMO-SCOC, Sample Tracking and Internal Chain of Custody.  
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11.4 Project Setup 

The analytical method(s) used for sample analysis are chosen based on the client’s 

requirements. LIMS codes are chosen to identify the analysis method used for analysis.  

The Project Manager ensures that the correct methods are selected for analysis, 

deliverable requirements are identified, and due dates are specified on the Service 

Request.  For SW-846 methods, some projects may require the most recent 

promulgated version, and some projects may require the most recent published 

version. The Project Manager will ensure that the correct method version is used. 

Functionality incorporated in the LIMS is used to communicate and specify project-

specific requirements and demographics, including the use of attachments to LIMS 

delivery group (SDG or SR) such as specification forms, analyte lists, deliverable 

requirements, and other pertinent information.   
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12) Analytical Procedures 

ALS - Kelso employs methods and analytical procedures from a variety of external sources.  

The primary method references are: USEPA SW-846, Third Edition and Updates I, II, IIA, IIB, III, 

IVA, IVB, and online updates for hazardous waste samples, and USEPA 600/4-79-020, 600/4-

91-010, 600/4-82-057, 600/R-93/100, 600/4-88-039, 600/R-94-111, EPA 40CFR parts 136 

and 141 and associated Method Update Rules and Supplements; Standard Methods for the 

Examination of Water and Wastewater for water and wastewater samples, and American 

Society for Testing and Materials (ASTM).  Complete citations for these references can be 

found in Section 23. Other published procedures, such as state-specific methods, program-

specific methods (such as Puget Sound Protocols), or in-house methods may be used. Several 

factors are involved with the selection of analytical methods to be used in the laboratory. 

These include the method detection/reporting limit, the expected concentration of the 

analyte(s) being measured, method selectivity, accuracy and precision of the method, the type 

of sample being analyzed, and the regulatory compliance objectives. The implementation of 

methods by ALS - Kelso is described in SOPs specific to each method. A list of NELAP-

accredited methods is given in Appendix J.   

12.1 Standard Operating Procedures (SOPs) and Laboratory Notebooks. 

ALS Environmental, Kelso maintains SOPs for use in both technical and administrative 

functions.  SOPs are written following standardized format and content requirements 

as described in CE-GEN009, Preparation of Standard Operating Procedures.  Each SOP 

is reviewed and approved by a minimum of two managers (the Laboratory Director 

and/or Department Manager and the Quality Assurance Manager). All SOPs undergo a 

documented annual review to make sure current practices are described. The QAM 

maintains a comprehensive list of current SOPs. The document control process ensures 

that only the most currently approved version of an SOP is being used.  The 

procedures for document control are described in CE-GEN005, Document Control. In 

addition to SOPs, each laboratory department maintains the current methods used to 

perform analyses accessible to all laboratory staff.  Laboratory notebook entries are 

standardized using the procedure in SOP CE-QA007, Making Entries onto Analytical 

Records. Laboratory notebook entries are reviewed and approved by the appropriate 

supervisor at a regular interval. A list of current SOPs is given in Appendix G. 

12.2 Deviation from Standard Operating Procedures 

When a client requests a modification to an SOP (such as a change in reporting limit, 

addition or deletion of target analyte(s), etc.), the Project Manager handling that 

project must discuss the proposed deviation with the department manager in charge of 

the analysis and obtain their approval to accept the project. The Project Manager is 

responsible for documenting the approved or allowed deviation from the SOP by 

placing a description of the deviation attached with the project documents and also 

providing an instructional comment with the Service Request.   

For circumstances when a deviation or departure from company policies or procedures 

involving any non-technical function is found necessary, approval must be obtained 

from the appropriate supervisor, manager, the Laboratory Director, or other level of 

authority. Frequent departure from policy is not encouraged.  However, if frequent 

departure from any policy is noted, the laboratory director will address the possible 

need for a change in policy.  

12.3 Modified Procedures 

ALS - Kelso strives to perform published methods as described in the referenced 

documents. If there is a material deviation from the published method, the method is 

cited as a “Modified” method in the analytical report. Modifications to the published 

methods are listed in the standard operating procedure.  Standard operating 
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procedures are available to analysts and are also available to our clients for review. 

Client approval is obtained for the use of “Modified” methods prior to the performance 

of the analysis. 

12.4 Analytical Batch 

The basic unit for analytical quality control is the analytical batch. The definition that 

ALS - Kelso has adopted for the analytical batch is listed below. The overriding 

principle for describing an analytical batch is that all the samples in a batch, both field 

samples and quality control samples are to be handled exactly the same way, and all of 

the data from each analysis is to be manipulated in exactly the same manner. The 

minimum requirements of an analytical batch are: 

1)  The number of (field) samples in a batch is not to exceed 20. 

2)  All (field) samples in a batch are of the same matrix. 

3)  The QC samples to be processed with the (field) samples include: 

 Method Blank (a.k.a. Laboratory Reagent Blank) 

 Laboratory Control Sample 

 Matrix Spiked (field) Sample (a.k.a. Laboratory Fortified Sample 

Matrix)* 

 Duplicate Matrix Spiked (field) Sample or Duplicate (field) Sample 

(a.k.a. Laboratory Duplicate)* 

* A sample identified as a field blank, an equipment blank, or a trip 

blank is not to be matrix spiked or duplicated. 

4)  A single lot of reagents is used to process the batch of samples. 

5)  Each operation within the analysis is performed by a single analyst, 

technician, chemist, or by a team of analysts/technicians/chemists. 

6)  Samples are analyzed in a continuous manner over a timeframe not to 

exceed 24-hours between the start of processing of the first and last sample of 

the batch. 

7)  Samples are analyzed in a continuous manner over a timeframe not to 

exceed 24-hours.  

8)  Field samples are assigned to batches commencing at the time that sample 

processing begins.   

9)  The QC samples are to be analyzed in conjunction with the associated field 

samples prepared with them. However, for tests which have a separate sample 

preparation step that defines a batch (digestion, extraction, etc.), the QC 

samples in the batch do not require analysis each time a field sample within the 

preparation batch is analyzed (multiple instrument sequences to analyze all 

field samples in the batch need not include re-analyses of the QC samples).  

10)  The batch is to be assigned a unique identification number that can be 

used to correlate the QC samples with the field samples. 

11)  Batch QC refers to the QC samples that are analyzed in a batch of (field) 

samples. 

12)  Project-specific requirements may be exceptions. If project, program, or 

method requirements are more stringent than these laboratory minimum 

requirements, then the project, program, or method requirements will take 
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precedence.  However, if the project, program, or method requirements are less 

stringent than these laboratory minimum requirements, these laboratory 

minimum requirements will take precedence.  

12.5 Specialized Procedures  

ALS - Kelso not only strives to provide results that are scientifically sound, legally 

defensible, and of known and documented quality; but also strives to provide the best 

solution to analytical challenges. Procedures using specialized instrumentation and 

methodology have been developed to improve sensitivity (provide lower detection 

limits), selectivity (minimize interferences while maintaining sensitivity), and overall 

data quality for low concentration applications. Examples are trace-level Mercury and 

Methyl mercury analyses, reductive precipitation metals analysis, leaching procedures, 

incremental sampling protocols, specialized GC/MS analyses, LC/MS analyses, and 

ultra-low level organics analyses (including PAHs, pesticides and PCBs); including  

those for emerging contaminants of concern.   

12.6 Sample Cleanup 

The laboratory commonly employs several cleanup procedures to minimize known 

common interferences prior to analysis. EPA methods (3620, 3630, 3640, 3660, and 

3665) for cleanup of sample extracts for organics analysis are routinely used to 

minimize or eliminate interferences that may adversely affect sample results and data 

usability.   

13) Measurement Traceability and Calibration 

All equipment and instruments used at ALS - Kelso are operated, maintained and calibrated 

according to the manufacturer's recommendations and criteria set forth in the analytical 

methods. All analytical measurements generated are performed using materials that are 

traceable to a reference material, unless unavailable.  Documentation of calibration 

information is maintained in appropriate reference files. Brief descriptions of the calibration 

procedures for our major laboratory equipment are described below. Calibration verification is 

performed according to the analytical methods and SOPs, and criteria are listed in the SOPs. 

Documentation of calibration verification is maintained in appropriate reference files.  Records 

are maintained to provide traceability of reference materials and reference equipment. 

Laboratory support equipment (thermometers, balances, and weights) are routinely verified on 

an annual basis by a vendor accredited to ISO/IEC 17025:2005, or more frequently if program-

specified.    Metrology equipment (analytical balances, thermometers, etc.) is calibrated using 

reference materials traceable to the National Institute of Standards and Technology (NIST). 

These primary reference materials are themselves recertified on an annual basis. Vendors 

used for metrology support are required to verify compliance to International Standards by 

supplying the laboratory with a copy of their scope of accreditation. 

Equipment shown by verification to be malfunctioning or defective is taken out of service until 

it is repaired. When an instrument is taken out of service, an Out of Service sign is placed by 

the laboratory on the instrument. The equipment is placed back in service only after verifying, 

by calibration, that the equipment performs satisfactorily.  

13.1 Temperature Control Devices 

Temperatures are monitored and recorded each day for all of the temperature-

regulating support equipment such as sample refrigerators, freezers, and standards 

refrigerators/freezers. Temperatures are recorded in either laboratory logbook or 

through Check Point® Wireless Monitoring System. During weekends and holidays a 

min/max thermometer may be used. 

UNCONTROLLED COPY



   

                                                                                                                              ALSKL-QAM, Rev. 24.1 

 Effective: 09/01/2015 

  Page 24 of 182 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

Laboratory records contain the recorded temperature, identification and location of 

equipment, acceptance criteria and the initials of the technician who performed the 

checks.  The procedure for performing these measurements is provided in the SOP 

ADM-SEMC, Support Equipment Monitoring and Calibration.  

Where the operating temperature is specified as a test condition (such as ovens, 

incubators, evaporators) the temperature is recorded on the raw data. All 

thermometers are identified according to serial number, and the calibration is checked 

annually against a National Institute of Standards and Technology (NIST) certified 

thermometer. The NIST thermometer is recertified by a vendor accredited to ISO/IEC 

17025:2005 on an annual basis. 

13.2 Analytical Balances 

The calibration of each analytical balance is checked by the user each day of use with 

three Class S or S-1 weights, which assess the accuracy of the balance at low, mid-level 

and high levels bracketing the working range. Records are kept which contain the 

recorded measurements, identification of the balance, acceptance criteria, and the 

initials of user who performed the check. The procedure for performing these 

measurements and use of acceptance criteria is described in the SOP ADM-SEMC. The 

weights are recertified using NIST traceable standards by an accredited metrology 

organization on an annual basis. As needed, the balances are recalibrated using the 

manufacturers recommended operating procedures. Analytical balances are serviced 

on a semi-annual basis by an accredited metrology organization.   

13.3 Water Purification Systems 

ALS - Kelso uses two independent water purification systems is designed to produce 

deionized water meeting method specifications. One system consists of a series of 

pumps, filters, and resin beds designed to yield deionized water meeting the 

specifications of ASTM Type II water, and Standard Methods for the Examination of 

Water and Wastewater (SM1080, 20th Ed.) High Quality water. Activated carbon filters 

are also in series with the demineralizers to produce "organic-free" water. A second 

system consists of pumps, filters, and treatment components designed to yield 

deionized water meeting the specifications of ASTM Type I water, and Standard 

Methods for the Examination of Water and Wastewater (SM1080, 20th Ed.) High Quality 

water.  The status of each system is monitored continuously for conductivity and 

resistivity with an on-line meter and indicator light, and readings recorded daily. The 

meter accuracy is verified annually.  Deionizers are rotated and replaced on a regular 

schedule.  Microbiology water is checked on a daily basis at a point downstream of the 

purification system at a tap in the laboratory. 

13.4 Standards and Reference Materials 

Consumable reference materials routinely purchased by the laboratories (e.g., 

analytical standards) are purchased from nationally recognized, reputable vendors. All 

vendors where possible have fulfilled the requirements for 9001 certification and/or 

are ISO 17025 accredited.  ALS - Kelso relies on a primary vendor for the majority of its 

analytical supplies. Consumable primary stock standards are obtained from certified 

commercial sources or from sources referenced in a specific method. Supelco, Ultra 

Scientific, AccuStandard, Chem Services, Inc., Aldrich Chemical Co., Baker, Spex, etc. 

are examples of the vendors used.  Reference material information is recorded in the 

appropriate logbook(s) and materials are stored under conditions that provide 

maximum protection against deterioration and contamination. The logbook entry 

includes such information as an assigned logbook identification code, the source of 

the material (i.e. vendor identification), solvent (if applicable) and concentration of 

analyte(s), reference to the certificate of analysis and an assigned expiration date.  The 
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date that the standard is received in the laboratory is marked on the container. When 

the reference material is used for the first time, the date of usage and the initials of 

the analyst are also recorded on the container.   

Stock solutions and calibration standard solutions are prepared fresh as often as 

necessary according to their stability. All standard solutions are properly labeled as to 

analyte concentration, solvent, date, preparer, and expiration date; these entries are 

also recorded in the appropriate notebook(s) following the SOP for Reagent Login and 

Tracking (SOP ADM-RTL).  Prior to sample analysis, all calibration reference materials 

are verified with a second, independent source of the material.   

13.5 Inductively Coupled Plasma-Atomic Emission Spectrograph (ICP-AES) 

Each emission line on the ICP is calibrated daily against a blank and against standards 

whose concentrations fall within the instruments linear range.  Analyses of calibration 

standards, initial and continuing calibration verification standards, and inter-element 

interference check samples are carried out as specified in the applicable method SOP 

and analytical method (i.e. EPA 200.7, 6010B, 6010C, CLP SOW, etc.).  

13.6 Inductively Coupled Plasma-Mass Spectrometer (ICP-MS) 

Each element of interest is calibrated for using a blank and a single standard. Prior to 

calibration, a short-term stability check is performed on the system. Following 

calibration, an independent check standard is analyzed, and a continuing calibration 

verification standard (CCV) is analyzed with every ten samples. 

13.7 Atomic Absorption Spectrophotometers (AAS) 

These instruments are calibrated daily using a minimum of four standards and a blank.  

Calibration is validated using reference standards, and is verified at a minimum 

frequency of once every ten samples. Initial calibration points cannot be “dropped” 

from the resulting calibration curve. 

13.8 GC/MS Systems 

All GC/MS instruments are calibrated at multiple concentration levels for the analytes 

of interest (unless specified otherwise) using procedures outlined in Standard 

Operating Procedures and/or appropriate USEPA method citations. All reference 

materials used for this function are vendor-certified standards. Calibration verification 

is performed at method-specified intervals following the procedures in the SOP. For 

internal standard and isotope dilution procedures, the internal standard response 

and/or labeled compound recovery must meet method criteria. Method-specific 

instrument tuning is regularly checked the method-specified compounds. Mass spectra 

for the tuning compounds must meet method/SOP criteria before analyses can 

proceed. Calibration policies for organics chromatographic analyses are described in 

the SOP SOC-CAL, Calibration of Instruments for Organics Chromatographic Analyses. 

13.9 Gas Chromatographs and High Performance Liquid Chromatographs 

Calibration and standardization follow SOP guidelines and/or appropriate USEPA 

method citations. All GC and HPLC instruments are calibrated at a minimum of five 

different concentration levels for the analytes of interest (unless specified otherwise). 

The lowest standard is equivalent to the method reporting limit; additional standards 

define the working range of the GC or LC detector.  Results are used to establish 

response factors (or calibration curves) and retention-time windows for each analyte. 

Calibration is verified at a minimum frequency of once every ten samples, unless 

otherwise specified by the reference method. Calibration policies for organics 

chromatographic analyses are described in the SOP SOC-CAL, Calibration of 

Instruments for Organics Chromatographic Analyses. 
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LC/MS Systems: 

Calibration and tuning procedures are included in analytical SOPs written specifically 

for these tests. In general, multiple concentration levels for the analytes of interest are 

used to generate calibration curves. All reference materials used for this function are 

vendor-certified standards. Calibration and tuning verification is performed at SOP-

defined intervals. Any other system performance checks are described in the applicable 

SOP. Calibration policies for organics chromatographic analyses are described in the 

SOP SOC-CAL, Calibration of Instruments for Organics Chromatographic Analyses. 

13.10 UV-Visible Spectrophotometer (manual colorimetric analyses) 

Routine calibrations for colorimetric and turbidimetric analyses involve generating a 5 

point calibration curve including a blank. Initial calibration points cannot be “dropped” 

from the resulting calibration curve. Correlation coefficients must meet method or SOP 

specifications before analysis can proceed. Independent calibration verification 

standards (ICVs) are analyzed with each batch of samples. Continuing calibration is 

verified at a minimum frequency of once every ten samples. Typical UV-Visible 

spectrophotometric methods at ALS Environmental, Kelso include total phenolics, 

phosphates, surfactants and tannin-lignin. 

13.11 Flow Injection Analyzer (automated colorimetric analysis) 

A minimum of six standards and a blank are used to calibrate the instrument for 

cyanide analysis. A blank and (minimum of) five standards are used to calibrate the 

instrument for all other automated chemistries. Initial calibration points cannot be 

“dropped” from the resulting calibration curve. Standard ALS Environmental, Kelso 

acceptance limits are used to evaluate the calibration curve prior to sample analysis. 

13.12 Discrete Auto-Analyzer (automated absorbance analysis) 

A minimum of five standards and a blank are used to calibrate the instrument. Initial 

calibration points cannot be “dropped” from the resulting calibration curve. Method 

specific acceptance limits are used to evaluate the calibration curve prior to sample 

analysis. 

13.13 Ion Chromatographs 

Calibration of the ion chromatograph (IC) involves generating a calibration curve with 

the method-specified number of points (or more). Initial calibration points cannot be 

“dropped” from the resulting calibration curve. A correlation coefficient of > 0.995 for 

the curve is required before analysis can proceed. Quality Control (QC) samples that 

are routinely analyzed include blanks and laboratory control samples. The target 

analytes typically determined by the IC include nitrate, nitrite, chloride, fluoride, 

sulfate and drinking water inorganic disinfection byproducts. Calibration verification is 

performed at method-specified intervals following the procedures in the SOP and 

reference method. 

13.14 Turbidimeter 

Calibration of the turbidimeter requires analysis of three Nephelometric Turbidity Unit 

(NTU) formazin standards. Quality Control samples that are routinely analyzed include 

blanks, Environmental Resource Associates QC samples (or equivalent) and duplicates. 

13.15 Ion-selective electrode 

The method-prescribed numbers of standards are used to calibrate the electrodes 

before analysis. The slope of the curve must be within acceptance limits before 

analysis can proceed. Quality Control samples that are routinely analyzed include 

blanks, LCSs and duplicates. 
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13.16 Pipets 

The calibration of pipets and autopipettors used to make critical-volume 

measurements is verified following SOP ADM-VOLWARE, Checking Volumetric Labware. 

Both accuracy and precision verifications are performed, at intervals applicable to the 

pipet and use. The results of all calibration verifications are recorded in bound 

logbooks. 

13.17 Other Instruments 

Calibration for the total organic carbon (TOC), total organic halogen (TOX), and other 

instruments is performed following manufacturer's recommendations and applicable 

SOPs. 

14) Assuring the Quality of Results 

A primary focus of ALS - Kelso’s QA Program is to ensure the accuracy, precision and 

comparability of all analytical results. Prior to using a procedure for the analysis on field 

samples, acceptable method performance is established by performing demonstration of 

capability analyses.  Performance characteristics are established by performing method 

detection limit studies and assessing accuracy and precision according to the reference 

method. ALS - Kelso has established Quality Control (QC) objectives for precision and accuracy 

that are used to determine the acceptability of the data that is generated. These QC limits are 

either specified in the test methodology or are statistically derived based on the laboratory's 

historical data. Quality Control objectives are defined below.   

14.1 Quality Control Objectives 

14.1.1 Demonstration of Capability - A demonstration of capability (DOC) is made 

prior to using any new test method or when a technician is new to the 

method. This demonstration is made following regulatory, accreditation, or 

method specified procedures. In general, this demonstration does not test the 

performance of the method in real world samples, but in the applicable clean 

matrix free of target analytes and interferences.   

A quality control sample material may be obtained from an outside source or 

may be prepared in the laboratory. The analyte(s) is (are) diluted in a volume 

of clean matrix (for analytes which do not lend themselves to spiking, e.g., 

TSS, the demonstration of capability may be performed using quality control 

samples). Where specified, the method-required concentration levels are used. 

Four aliquots are prepared and analyzed according to the test procedure. The 

mean recovery and standard deviations are calculated and compared to the 

corresponding acceptance criteria for precision and accuracy in the test 

method or laboratory-generated acceptance criteria (if there are not 

established mandatory criteria). All parameters must meet the acceptance 

criteria. Where spike levels are not specified, actual Laboratory Control 

Sample results may be used to meet this requirement, provided acceptance 

criteria is met.  

14.1.2 Accuracy - A measure of the closeness of an individual measurement (or an 

average of multiple measurements) to a true or expected value and expressed 

as percent recovery (% REC.) of the measured value, relative to the true or 

expected value. If a measurement process produces results whose mean is 

not the true or expected value, the process is said to be biased. Bias is the 

systematic error either inherent in a method of analysis or caused by an 

artifact of the measurement system (e.g., contamination). Ongoing accuracy is 

determined by calculating the mean value of results from ongoing analyses of 

laboratory control sample, standard reference materials, or standard 
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solutions.  In addition, matrix-spiked samples are also measured and recovery 

indicates the accuracy or bias in the actual sample matrix.  

ALS - Kelso utilizes several quality control measures to eliminate analytical 

bias, including systematic analysis of method blanks, laboratory control 

samples and independent calibration verification standards. Because bias can 

be positive or negative, and because several types of bias can occur 

simultaneously, only the net, or total, bias can be evaluated in a 

measurement. 

14.1.3 Precision - Precision is the ability of an analytical method or instrument to 

reproduce its own measurement. It is a measure of the variability, or random 

error, in sampling, sample handling and in laboratory analysis. The American 

Society of Testing and Materials (ASTM) recognizes two levels of precision: 

repeatability - the random error associated with measurements made by a 

single test operator on identical aliquots of test material in a given laboratory, 

with the same apparatus, under constant operating conditions, and 

reproducibility - the random error associated with measurements made by 

different test operators, in different laboratories, using the same method but 

different equipment to analyze identical samples of test material. 

"Within-batch" precision is measured using replicate sample or QC analyses 

and is expressed as the relative percent difference (RPD) between the 

measurements. The "batch-to-batch" precision is determined from the 

variance observed in the analysis of standard solutions or laboratory control 

samples from multiple analytical batches. 

14.1.4 Control Limits - The control limits for accuracy and precision originate from 

two different sources. For analyses having enough QC data, control limits are 

calculated at the 99% confidence limits. For analyses not having enough QC 

data, or where the method is prescriptive, control limits are taken from the 

method on which the procedure is based.  If the method does not have stated 

control limits, then control limits are assigned method-default or reasonable 

values based on similar methods. Control limits are reviewed each year and 

may be updated if new statistical limits are generated for the appropriate 

surrogate, laboratory control sample, and matrix spike compounds (typically 

once a year) or when method prescribed limits change.  The updated limits 

are reviewed by the QAM. The new control limits replace the previous limits 

and data is assessed using the new values. Current Data Quality Objectives, 

including acceptance limits for accuracy and precision are available from the 

laboratory. For inorganics, the precision limit values listed are for laboratory 

duplicates. For organics, the precision limit values listed are for duplicate 

laboratory control samples or duplicate matrix spike analyses.  Procedures for 

establishing control limits are found in SOP CE-QA009, Control Limits.  

14.1.5 Representativeness - The degree to which the field sample, being properly 

preserved, free of contamination, and properly analyzed, represents the 

overall sample site or material. This can be extended to the sample itself, in 

that representativeness is the degree to which the subsample that is analyzed 

represents the entire field sample submitted for analysis. ALS - Kelso has 

sample handling procedures to ensure that the sample used for analysis is 

representative of the entire sample.  These include the SOP for Subsampling 

and Compositing of Samples (GEN-SUBS) and the SOP for Tissue Sample 

Preparation (MET-TISP). Further, analytical SOPs specify sample handling and 

sample sizes to further ensure the sample aliquot that is analyzed is 

representative in entire sample.    

UNCONTROLLED COPY



   

                                                                                                                              ALSKL-QAM, Rev. 24.1 

 Effective: 09/01/2015 

  Page 29 of 182 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

14.1.6 Comparability – Comparability expresses the confidence with which one data 

set can be compared to another and is directly affected by data quality 

(accuracy and precision) and sample handling (sampling, preservation, etc.).  

Only data of known quality can be compared.  The objective is to generate 

data of known quality with the highest level of comparability, completeness, 

and usability.  This is achieved by employing the quality controls listed below 

and standard operating procedures for the handling and analysis of all 

samples. Data is reported in units specified by the client and using ALS 

Environmental, Kelso or project-specified data qualifiers. 

14.2 Method Detection Limits, Method Reporting Limits, Limits of Detection, and Limits of 

Quantitation 

Method Detection Limits (MDL) for methods performed at ALS - Kelso are determined 

during initial method set up and when significant changes are made. If an MDL study is 

not performed annually, the established MDL is verified by performing a Limit of 

Detection (LOD) verification on every instrument used in the analysis. The MDLs are 

determined by following the SOP CE-QA011, Performing Method Detection Limit Studies 

and Establishing Limits of Detection and Quantitation, which is based on the procedure 

in 40 CFR Part 136, Appendix B.  As required by NELAP and DoD protocols, the validity 

of MDLs is verified using LOD verification samples.   

The Method Reporting Limit (MRL) is the lowest amount of an analyte in a sample that 

can be quantitatively determined with stated, acceptable precision and accuracy under 

stated analytical conditions (i.e. Limit of Quantitation- LOQ).  LOQ are analyzed at the 

frequency specified in the SOP CE-QA011, and at specified concentrations (not lower 

than the lowest calibration standard). Current MDL/LOD and MRL/LOQ values are 

available from the laboratory. 

14.3 Quality Control Procedures 

The specific types, frequencies, and processes for quality control sample analysis are 

described in detail in method-specific standard operating procedures and listed below. 

These sample types and frequencies have been adopted for each method and a 

definition of each type of QC sample is provided below.  Unique test-specific 

requirements may also exist and are found in the laboratory SOP. 

14.3.1 Method Blank (a.k.a. Laboratory Reagent Blank) 

The method blank is an analyte-free matrix (water, soil, etc.) subjected to the 

entire analytical process. When analyte-free soil is not available, anhydrous 

sodium sulfate, organic-free sand, or an acceptable substitute is used.  The 

method blank is analyzed to demonstrate that the analytical system itself 

does not introduce contamination. The method blank results should be below 

the Method Reporting Limit (MRL) or, if required for DoD projects, < ½ MRL 

for the analyte(s) being tested. Otherwise, corrective action must be taken. A 

method blank is included with the analysis of every sample preparation batch, 

every 20 samples, or as stated in the method, whichever is more frequent.   

14.3.2 Calibration Blank 

For some methods, calibration blanks are prepared along with calibration 

standards in order to create a calibration curve. Calibration blanks are free of 

the analyte of interest and, where applicable, provide the zero point of the 

calibration curve. Additional project-specific requirements may also apply to 

calibration blanks. 

14.3.3 Continuing Calibration Blank 
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Continuing calibration blanks (CCBs) are solutions of analyte-free water, 

reagent, or solvent that are analyzed in order to verify the system is 

contamination-free when CCV standards are analyzed. The frequency of CCB 

analysis is either once every ten samples or as indicated in the method, 

whichever is greater. Additional project-specific requirements may also apply 

to continuing calibration blanks. 

14.3.4 Calibration Standards 

Calibration standards are solutions of known concentration prepared from 

primary standard or stock standard materials. Calibration standards are used 

to calibrate the instrument response with respect to analyte concentration. 

Standards are analyzed in accordance with the requirements stated in the 

particular method being used. 

14.3.5 Initial (or Independent) Calibration Verification Standard (ICV) 

The ICV standard is prepared from materials obtained from a source 

independent of that used for preparing the calibration standards (“second-

source”).  The ICV is analyzed after calibration but prior to sample analysis in 

order to verify the validity and accuracy of the standards used in calibration. 

Once it is determined that there is no defect or error in the calibration 

standard(s), the standards are considered valid and may be used for 

subsequent calibrations and quantitative determinations (as expiration dates 

and methods allow). ICVs are also analyzed in accordance with method-

specific requirements. 

14.3.6 Continuing Calibration Verification Standard 

Continuing calibration verification (CCV) standards are midrange standards 

that are analyzed in order to verify that the calibration of the analytical system 

is still acceptable. The frequency of CCV analysis is either once every ten 

samples, or as indicated in the method.   

14.3.7 Internal Standards 

Internal standards are known amounts of specific compounds that are added 

to each sample prior to instrument analysis. Internal standards are generally 

used for GC/MS and ICP/MS procedures to correct sample results that have 

been affected by changes in instrument conditions or changes caused by 

matrix effects. The requirements for evaluation of internal standards are 

specified in each method and SOP. 

14.3.8 Surrogates 

Surrogates are organic compounds which are similar in chemical composition 

and analytical behavior to the analytes of interest, but which are not normally 

found in environmental samples. Depending on the analytical method, one or 

more of these compounds is added to method blanks, calibration and check 

standards, and samples (including duplicates, matrix spike samples, duplicate 

matrix spike samples and laboratory control samples) prior to extraction and 

analysis in order to monitor the method performance on each sample. The 

percent recovery is calculated for each surrogate, and the recovery is a 

measurement of the overall method performance.  

Recovery (%) = (M/T) x 100 

Where: M = The measured concentration of analyte, 

      T = The known concentration of analyte added. 
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14.3.9 Laboratory Control Samples (a.k.a Laboratory Fortified Blank – LFB) 

The laboratory control sample (LCS) is an aliquot of analyte-free water or 

analyte-free solid (or anhydrous sodium sulfate or equivalent) to which known 

amounts of the method analyte(s) is (are) added. A reference material of 

known matrix type, containing certified amounts of target analytes, may also 

be used as an LCS.  An LCS is prepared and analyzed at a minimum frequency 

of one LCS per 20 samples, with every analytical batch or as stated in the 

method, whichever is more frequent. The LCS sample is prepared and 

analyzed in exactly the same manner as the field samples. 

The percent recovery of the target analytes in the LCS is compared to 

established control limits and assists in determining whether the 

methodology is in control and whether the laboratory is capable of making 

accurate and precise measurements at the required reporting limit.  

Comparison of batch-to-batch LCS analyses enables the laboratory to evaluate 

batch-to-batch precision and accuracy. 

Recovery (%) = (M/T) x 100 

Where: M = The measured analyte concentration, 

T = The known analyte concentration added. 

 

14.3.10 Laboratory Fortified Blank – MRL Level 

A laboratory blank fortified at the MRL used to verify that the method 

reporting limit can be achieved. This LFB is carried through the entire 

extraction and analytical procedure. A MRL LFB is required with every batch of 

drinking water samples. 

14.3.11 Matrix Spikes (MS) 

Matrix spiked samples are aliquots of samples to which a known amount of 

the target analyte (or analytes) is (are) added. The samples are then prepared 

and analyzed in the same analytical batch, and in exactly the same manner as 

are routine samples. For the appropriate methods, matrix spiked samples are 

prepared and analyzed and at a minimum frequency of one spiked sample 

(and one duplicate spiked sample, if appropriate) per twenty samples. The 

spike recovery measures the effects of interferences caused by the sample 

matrix and reflects the accuracy of the method for the particular matrix in 

question. Spike recoveries are calculated as follows: 

Recovery (%) = (S - A)/T x 100 

Where: S = The measured analyte concentration in the spiked sample, 

A = The measured analyte concentration in the parent sample, 

  T = The known analyte concentration added to the spiked sample. 

 

14.3.12 Laboratory Duplicates and Duplicate Matrix Spikes 

Duplicates are additional replicates of samples that are subjected to the same 

preparation and analytical scheme as the original sample. Depending on the 

method of analysis, either a duplicate analysis (and/or a matrix spiked 

sample) or a matrix spiked sample and duplicate matrix spiked sample 
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(MS/DMS) are analyzed. The relative percent difference between duplicate 

analyses or between an MS and DMS is a measure of the precision for a given 

method and analytical batch. The relative percent difference (RPD) for these 

analyses is calculated as follows: 

Relative Percent Difference (RPD) = (S1 - S2) x 100 ÷ S
ave

 

Where:   

S1 and S2 = The analyte concentrations in the sample and its                                                                              

duplicate, or in the matrix spike and its duplicate matrix spike, 

and, 

S
ave

 = The average of analyte concentrations in the sample and 

its duplicate, or in the matrix spike and its duplicate matrix 

spike. 

Depending on the method of analysis, either duplicates (and/or matrix spikes) 

or MS/DMS analyses are performed at a minimum frequency of one set per 20 

samples. If an insufficient quantity of sample is available to perform a 

laboratory duplicate or duplicate matrix spikes, duplicate LCSs will be 

prepared and analyzed. 

14.3.13 Interference Check Samples (ICS) 

An ICS is a solution containing both interfering and analyte elements of 

known concentration that can be analyzed to verify background and 

interelement correction factors in metals analyses. The ICS is prepared to 

contain known concentrations (method or program specific) of elements that 

will provide an adequate test of the correction factors. The ICS is analyzed at 

the beginning and end of an analytical run or at a method-specified 

frequency. Results must meet method criteria and any project-specific criteria. 

14.3.14 Post Digestion Spikes 

Post digestion spikes are samples prepared for metals analyses that have an 

analyte spike added to determine if matrix effects may be a factor in the 

results. The spike addition should produce a method-specified minimum 

concentration above the method reporting limit. A post digestion spike is 

analyzed with each batch of samples and recovery criteria are specified for 

each method. 

14.3.15 Control Charting 

The generation of control charts is routinely performed at ALS.  Surrogate, 

Matrix Spike and LCS recoveries are all monitored and charted. In addition, 

the laboratory also monitors the Relative Percent Difference (RPD) 

measurement of precision. Control charts are available to each individual 

laboratory unit to monitor the data generated in its facility using control 

charts that have been programmed to identify various trends in the analytical 

results. If trends in the data are perceived, various means of corrective action 

may then be employed in order to prevent future problems with the analytical 

system(s).  Finally, data quality reports using control charts are generated for 

specific clients and projects pursuant to contract requirements. The control 

charting procedure is described in SOP CE-QA009, Control Limits. 

14.3.16 Glassware Washing 

Glassware washing and maintenance play a crucial role in the daily operation 

of a laboratory. The glassware used at ALS - Kelso undergoes a rigorous 
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cleansing procedure prior to every usage. A number of SOPs have been 

generated that outline the various procedures used at ALS; each is specific to 

the end-use of the equipment as well as to the overall analytical requirements 

of the project. In addition, other equipment that may be routinely used at the 

laboratory is also cleaned following instructions in the appropriate SOP. 

14.3.17 Uncertainty 

Measurement uncertainty is associated with most of the results obtained in 

laboratory testing. It may be meaningful to estimate the extent of the 

uncertainty associated with each result generated by the laboratory. It is also 

useful to recognize that this measurement uncertainty is likely to be much 

less than that associated with sample collection activities.  The uncertainty 

associated with the analytical measurement processes can be estimated from 

quality control data.  When requested, the laboratory provides uncertainty 

information as described in the SOP CE-QA010, Estimate of Uncertainty of 

Analytical Measurements.  The estimation of uncertainty relates only to 

measurements conducted in the laboratory. 

14.4 When data quality objectives or quality control measures are not met, due to the 

sample matrix or anomalies, incompatibility of the methodology and sample type, 

statistical outliers, random error, or other factors, it may be necessary to apply data 

qualifiers to reported data.  A list of standard data qualifiers is given in Appendix H. 

15) Control of Non-Conforming Environmental Testing Work  

The laboratory takes all appropriate steps necessary to ensure all sample results are reported 

with acceptable quality control results. When sample results do not conform to established 

quality control procedures, responsible management will evaluate the significance of the 

nonconforming work and take corrective action to address the nonconformance.  

Nonconforming events such as errors, deficiencies, deviations from SOP, proficiency (PT) 

failure or results that fall outside of established QC limits are documented using the NCAR 

database. The procedure and responsibilities for addressing nonconforming work is defined in 

SOP CE-QA008, Nonconformance and Corrective Action.  Nonconformances are reported to the 

client using various means (voice, email, narrative, etc.).  When a nonconformance occurs that 

casts doubt on the validity of the test results or additional client instructions are needed, the 

Project Manager notifies the client the same business day that the nonconformance is 

confirmed and reported.  The QAM reviews each problem, ensuring that appropriate corrective 

action has been taken by the appropriate personnel. The QAM periodically reviews all NCARs 

looking for chronic, systematic problems that need more in-depth investigation and alternative 

corrective action consideration. In addition, the appropriate Project Manager is promptly 

notified of any problems in order to inform the client and proceed with any action the client 

may want to initiate.   

Results from non-conforming environmental testing work generally require the need for 

qualified data on analytical reports.  A list of standard data qualifiers is given in Appendix H.  

Additionally, the report narrative will provide an explanation of the nonconformance and 

potential impact on results.  

16) Corrective Action, Preventive Action, and Improvement 

If a quality control measure is found to be out of control, and the data is to be reported, all 

samples associated with the failed quality control measure shall be reported with the 

appropriate data qualifier(s). Failure to meet established analytical controls, such as the 

quality control objectives, prompts corrective action.  Corrective action may take several forms 

and may involve a review of the calculations, a check of the instrument maintenance and 
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operation, a review of analytical technique and methodology, and reanalysis of quality control 

and field samples. If a potential problem develops that cannot be solved directly by the 

responsible analyst, the supervisor, team leader, the department manager, and/or the QAM 

may examine and pursue alternative solutions. In addition, the appropriate Project Manager is 

notified in order to ascertain if the client needs to be notified. 

Part of the corrective action process involves determining the root cause. Identifying the root 

cause of a nonconformance can be difficult, but important for implementing effective 

corrective action.  Root cause principles are used to determine assignable causes, which leads 

to corrective action taken to prevent recurrence.  Various preventive action processes are used 

for eliminating a potential problem or averting a problem before it occurs.   This is explained 

in CE-QA008, Nonconformance and Corrective Action. 

Preventive action is focused on using existing information or experiences to anticipate 

potential problems and eliminating the likely causes of them.  Preventive action is a pro-active 

process and tied to results from corrective action as well as opportunities for improvement.  

ALS – Kelso used preventive action processes to avoid errors and implement improvements.  

The SOP CE-GEN004, Preventive Action, describes procedures used.  Examples of preventive 

action are given in the SOP.  The laboratory also uses ideas from staff, client feedback, and 

other input mechanisms to identify potential improvements.  The monthly lab-wide meeting 

regularly includes reports on improvements made or underway.  

16.1 Preventive maintenance 

Preventive maintenance is a crucial element of the QA program. Equipment and 

instruments at ALS - Kelso are regularly maintained by qualified laboratory staff or 

under commercial service contracts. All instruments are operated and maintained 

according to the instrument operating manuals. All routine and special maintenance 

activities pertaining to the instruments are recorded in instrument maintenance 

logbooks. The maintenance logbooks used at ALS Environmental, Kelso contain 

extensive information about the instruments used at the laboratory, including:   

 The equipment’s serial number; 

 Date the equipment was received; 

 Date the equipment was placed into service; 

 Condition of equipment when received (new, used, reconditioned, etc.); and 

 Prior history of damage, malfunction, modification or repair (if known). 

Preventive maintenance procedures, frequencies, etc. are available for each instrument 

used at ALS. They may be found in the various SOPs for routine methods performed on 

an instrument and may also be found in the operating or maintenance manuals 

provided with the equipment at the time of purchase. 

Responsibility for ensuring that routine maintenance is performed lies with the section 

supervisor. In the case of non-routine repair of capital equipment, the section 

supervisor is responsible for providing the repair, either by performing the repair 

themselves with manufacturer guidance or by acquiring on-site manufacturer repair. 

Each laboratory section maintains a critical parts inventory.  This inventory or “parts 

list” also includes the items needed to perform any other routine maintenance and 

certain in-house non-routine repairs such as gas chromatography/mass spectrometry 

jet separators and electron multipliers and ICP/MS nebulizer. When performing 

maintenance on an instrument (whether preventive or corrective), additional 

information about the problem, attempted repairs, etc. is also recorded in the 

notebook.  Typical logbook entries include the following information: 

 Details and symptoms of the problem; 
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 Repairs and/or maintenance performed; 

 Description and/or part number of replaced parts; 

 Source(s) of the replaced parts; 

 Analyst's signature and date; and 

 Demonstration of return to analytical control. 

See the Appendix E for a list of equipment and whether primarily maintained by 

laboratory of service providers. 

17) Control of Records 

ALS - Kelso maintains a records system which ensures that all laboratory records of analysis 

data retained and available.  Analysis data is retained for 5 years from the report date unless 

contractual terms or regulations specify a longer retention time. The archiving system is 

described in the SOP for Data Archiving (ADM-ARCH).  

17.1 Documentation and Archiving of Sample Analysis Data 

The archiving system includes the following items for each set of analyses performed: 

 Benchsheets describing sample preparation (if appropriate) and analysis; 

 Instrument parameters (or reference to the data acquisition method); 

 Sample analysis sequence; 

 Instrument printouts, including chromatograms and peak integration reports 

for all samples, standards, blanks, spikes and reruns; 

 Logbook ID number for the appropriate standards; 

 Copies of report sheets submitted to the work request file; and 

 Copies of Nonconformity and Corrective Action Reports, if necessary. 

Individual sets of analyses are identified by analysis date and service request number.  Since 

many analyses are performed with computer-based data systems, the final sample 

concentrations can be automatically calculated. If additional calculations are needed, they are 

written on the integration report or securely stapled to the chromatogram, if done on a 

separate sheet. 

For organics analysis, data applicable to all analyses within the batch, such as GCMS tunes, 

CCVs, batch QC, and analysis sequences; are kept using a separate documentation system. 

This system is used to archive data on a batch-specific basis and is segregated according to 

the date of analysis. This system also includes results for the most recent calibration curves, 

as well as method validation results.   

18) Audits  

Quality audits are an essential part of the Quality Assurance program. There are two types of 

audits used at the facility:  System Audits are conducted to qualitatively evaluate the 

operational details of the QA program, while Performance Audits are conducted by analyzing 

proficiency testing samples in order to quantitatively evaluate the outputs of the various 

measurement systems. 

18.1 System Audits 

The system audit examines the presence and appropriateness of laboratory systems.  

External system audits of ALS/Kelso are conducted regularly by various regulatory 
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agencies and clients. Appendix J lists the certification and accreditation programs in 

which ALS/Kelso participates. Programs and certifications are added as required.  

Internal system audits of ALS/Kelso are conducted regularly under the direction of the 

Quality Assurance Manager. The internal audit procedures are described in SOP CE-

QA001, Internal Audits.  The internal audits are performed as follows: 

 System audit – this is an annual audit of the implementation of the quality 

system in the laboratory. 

 Process audit – this is an audit of all operational areas in the laboratory to 

evaluate compliance with operational and technical procedures. Focus is on 

sample handling, preparation and analysis and technically sound practices.  

Three primary concepts are 1) is the procedure in use the same as that 

described in the SOP, 2) the use of sound analytical techniques and practices, 

and 3) sample handling/preparation.  Topics as calibration, sample/analytical 

batching, standards traceability, QC criteria, instrument operation and 

maintenance, data interpretation, and reporting results are included.  Hardcopy 

data and/or report audits may be included. 

Process audits may be one larger audit event or a series of audits such that all 

areas of the laboratory are audited over a one year period.  Audits conducted 

over the four calendar quarters will follow the schedules listed in an audit plan.   

 Electronic data audits focus on organic chromatographic data and include an 

examination of audit trails, peak integrations, calibration practices, GCMS 

tuning data, use of appropriate files, and other components of the analysis.  

Each applicable instrument is periodically audited using audit software and 

randomly selected data files.   

All audit findings and corrective actions are documented. The results of each audit are 

reported to the Laboratory Director and Department Managers for review. Any 

deficiencies identified are summarized in the audit report. Managers must respond 

with corrective actions correcting the deficiency within a defined timeframe. Should 

problems impacting data quality be found during an internal audit, any client whose 

data is adversely impacted will be given written notification within the corrective action 

period (if not already provided).    

Additional internal audits or data evaluations may be performed as needed to address 

any potential data integrity issues that may arise.  

18.2 Performance Audits 

ALS - Kelso participates in the analysis of interlaboratory proficiency testing (PT) 

samples. Participation in PT studies is performed on a regular basis and is designed to 

evaluate all analytical areas of the laboratory.  General procedures for these analyses 

are described in SOP CE-QA006, Proficiency Sample Testing Analysis.  ALS - Kelso 

routinely participates in the following studies: 

 Water Pollution (WP) and additional water parameters, 2 per year.  

 Water Supply (WS) PT studies, 2 per year. 

 Hazardous Waste/Soil/UST PT studies, 2 per year. 

 Microbiology (WS and WP) PT studies, 2 per year. 

 State-specific Underground Storage Tank PT studies, 1 per year, or as specified 

for accreditation. 

 Other studies as required for certifications, accreditations, or validations. 
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PT samples are processed by entering them into the LIMS system as samples and are 

processed the same as field samples (following the PT provider instructions). The 

laboratory sections handle samples the same as field samples, performing the analyses 

following method requirements and performing data review.  The laboratory sections 

submit results to the QA Manager for subsequent reporting to the appropriate 

agencies or study provider.  Results of the performance evaluation samples and audits 

are received by the QAM and distributed to Laboratory Director and department 

managers for review.  For any results outside acceptance criteria, the analysis data is 

reviewed to identify a root cause for the deficiency, and corrective action is taken and 

documented through nonconformance (NCAR) procedures. 

19) Management Review 

An annual Review of the laboratory’s quality system and testing activities is conducted by the 

laboratory’s management team to ensure the continuing suitability and effectiveness of the 

quality system and testing activities and to introduce any necessary changes or improvements.  

The review ensures that the quality system of the laboratory continues to conform to the 

requirements of the ISO 17025:2005 and various accrediting authorities, including NELAP/TNI.   

General procedures for the Review are described in SOP CE-QA005, Laboratory Management 

Review.  When conducting the review a standard list of items and categories is evaluated.  The 

quality policies and their relation to testing activities are reviewed and any changes that are 

necessary are identified.  The review also notes significant changes that have taken place or 

need to take place in the quality system; and the organization, facilities, equipment, 

procedures, and activities of the laboratory.     

The Review is documented by the laboratory QA Manager.  Action items, including preventive 

actions and improvements, should be identified.  Results should feed into the laboratory’s 

planning process planning. 

20) Personnel 

20.1 Personnel Training 

Job descriptions, including technical position descriptions, are used for all employees, 

regardless of position or level of seniority.  These documents are maintained by the 

Human Resources personnel and are available for review.  In order to assess the 

technical capabilities and qualifications of a potential employee, all candidates for 

employment are evaluated, in part, against the appropriate technical description. 

Training begins the first day of employment at ALS - Kelso when the company policies 

are presented and discussed.  Safety and Quality System requirements are integral 

parts of initial and ongoing training processes at the laboratory. Safety training begins 

with the reading of the ALS Environmental Health and Safety Manual. Employees are 

also required to attend periodic safety meetings where additional safety training may 

be performed by the Environmental, Health and Safety Officer.  

Quality Systems training begins with QA orientation for new employees which includes 

and reading the Quality Assurance Manual and ethics/data integrity introductory 

training.  Additional training on laboratory quality systems as they relate to job 

functions is incorporated into training plans.  Employees are responsible for complying 

with the requirements of the QA Manual and QA/QC requirements associated with their 

function(s).  

ALS - Kelso also encourages its personnel to continue to learn and develop new skills 

that will enhance their performance and value to the company. Ongoing training 

occurs for all employees through a variety of mechanisms. The corporate, company-
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wide training and development program, external and internal technical seminars and 

training courses, and laboratory-specific training exercises are all used to provide 

employees with professional growth opportunities. 

All technical training is documented and records are maintained in the QA department. 

Training requirements and its documentation are described in SOP ADM-TRAIN, ALS-

Kelso Training Procedure. A training plan is developed whenever an employee starts a 

new procedure to new position.  The training plan includes a description of the step-

by-step process for training an employee and for initial demonstration of capability. 

Where the analyst performs the entire procedure, a generic training plan may be used.   

20.2 Initial Demonstration of Capability (IDOC) 

Training in analytical procedures typically begins with the reading of the SOP for the 

method. Hands-on training begins with the observation of an experienced analyst 

performing the method, followed by the trainee performing the method under close 

supervision, and culminating with independent performance of the method on quality 

control samples. Successful completion of the applicable Demonstration of Capability 

analysis qualifies the analyst to perform the method independently. Demonstration of 

Capability is performed by one of the following: 

 Successful completion of an Initial Precision and Recovery (IPR) study (required 

where mandated by the method). 

 Analysis of 4 consecutive Laboratory Control Samples, with acceptable accuracy 

and precision.   

 Where spiking is not possible but QC standards are used (“non-spiked” LCS), 

analysis of 4 consecutive LCS analyses with acceptable accuracy and precision. 

 Where one of the three above is not possible, special requirements are as 

follows: 

 Total Settleable Solids:  Successful single-blind PT sample analysis and 

duplicate results with RPD<10%. 

 Color:  Four consecutive prepared LCSs with acceptable accuracy and 

precision of <10% RSD. 

 Physical Tests (Grain size, Corrosivity to Steel, etc.):  Supervisor 

acknowledgement of training and approval. 

A flowchart identifying the Demonstration of Proficiency requirements is given in 

Figure 20-1.  The flowchart identifies allowed approaches to assessing Demonstration 

of Capability when a 4-replicate study is not mandated by the method, when spiking is 

not an option, or when QC samples are not readily available.  

20.3 Continuing Demonstration of Proficiency  

A periodic demonstration of proficiency is required to maintain continuing 

qualification.  Continuing Demonstration of Proficiency is required each year, and may 

be performed one of the following ways: 

 Successful performance on external (independent) single-blind sample analyses 

using the test method, or a similar test method using the same technology. I.e. 

PT sample or QC sample blind to the analyst. 

 Performing Initial Demonstration of Capability as described above, with 

acceptable levels of precision and accuracy. 
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 Analysis of at least 4 consecutive LCSs with acceptable levels of accuracy and 

precision from in-control analytical batches. 

 If the above cannot be performed, analysis of authentic samples with results 

statistically indistinguishable from those obtained by another trained analyst. 

 For methods for which PT samples are not available and a spiked analysis (LFB, 

MDL, etc.) is not possible, analysis of field samples that have been analyzed by 

another analyst with statistically indistinguishable results. 

20.4 Documentation of Training 

Records are maintained to indicate the employee has the necessary training, education, 

and experience to perform their functions.  Information of previously acquired skills 

and abilities for a new employee is maintained in Human Resources personnel files and 

internal resumes. The QA department maintains a record of the various technical skills 

and training acquired while employed by ALS. Information includes the employee’s 

name, a description of the skill including the appropriate method and SOP reference, 

the mechanism used to document proficiency, and the date the training was 

completed. General procedures for documenting technical training are described in 

SOP ADM-TRAIN, ALS-Kelso Training Procedure. 
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Is a 4-replicate study 
required for the method? 

Is the analysis “spikeable”?  
(Can a LFB be performed?) 

Perform the IPR 
study as per the 

method. 

Yes  No 

Yes  

Does the method 
have accuracy and 

precision criteria for 
the study? 

No 

No 

Summarize 4 
consecutive 

LCSs. 
Yes  

Yes  

No  

No 

Compare results to 
the method criteria.  

Perform IPR 
study or 

summarize 4 
consecutive 

LFBs.    

Do the results meet the 
specified criteria?  

Compare results to the 
control limits for accuracy 

and precision.  

Document the results on a 
IPR summary form, submit a 

copy to training file and keep 
original on file in the lab.   

Does the 
procedure use 

QC standards   
(LCSs) ?  

Repeat the 
applicable 4-

replicate study. 

Yes  

Refer to 
instructions for 

special case 
analyses.* 
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21) Reporting of Results 

ALS - Kelso reports the analytical data produced in its laboratories to the client via the 

Analytical Report. This report includes a transmittal letter, a case narrative, client project 

information, sample receipt and chain of custody information, specific test results, quality 

control data (as requested), and any other project-specific support documentation. The 

following procedures describe the procedures used for data reduction, validation and 

reporting. 

21.1 Data Reduction and Review 

Results are generated by the analyst who performs the analysis and works up the raw 

data.  All data is initially reviewed and processed by analysts using appropriate 

methods (e.g., chromatographic software, instrument printouts, hand calculation, etc.). 

Equations used for calculation of results are found in the applicable analytical SOPs. 

Policies and procedures for manual editing of data are established. The analyst making 

the change must initial and date the edited data entry, without obliteration of the 

original entry. The policies and procedures are described in the SOP CE-QA007, Making 

Entries onto Analytical Records. 

The resulting data set is either manually entered (e.g., titrimetric or microbiological 

data) into an electronic report form or is electronically transferred into the report. 

Once the complete data set has been transferred into the proper electronic report 

form(s), it is then printed. The resulting hardcopy version of the electronic report is 

then reviewed by the analyst for accuracy. Once the primary analyst has checked the 

data for accuracy and acceptability, the data and report hardcopy is forwarded to the 

supervisor or second qualified analyst who reviews the data.  Where calculations are 

not performed using a validated software system, the reviewer rechecks a minimum of 

10% of the calculations.  Analysts performing routine testing are responsible for 

generating a data quality narrative or data review document with every analytical batch 

processed. This report also allows the analyst to provide appropriate notes and/or a 

narrative if problems were encountered with the analyses. A Nonconformance and 

Corrective Action Report (NCAR) may also be attached to the data prior to review. 

Supervisors or qualified analysts review all of the completed analytical batches to 

ensure that all QC criteria have been examined and any deficiencies noted and 

addressed.  Data review procedures are described in the SOP for Laboratory Data 

Review Process (ADM-DREV). 

Policies and procedures for electronic manual integration of chromatographic data are 

established.  The analyst performing the integration must document the integration 

change by printing both the “before” and “after” integrations and including them in the 

raw data records.  The policies and procedures are described in SOP CE-QA002, 

Manual Integration Policy and SOP ADM-MI, Manual Integration of Chromatographic 

Peaks. 

21.1.1 Validation of Results 

The validity of the data generated is assessed through the evaluation of the 

sample results, calibrations, and QC samples (method blanks, laboratory 

control samples, sample duplicates, matrix spikes, trip blanks, etc.). A brief 

description of the evaluation of these analyses is described below, with details 

listed in applicable SOPs. The criteria for evaluation of QC samples are listed 

within each method-specific SOP. Other data evaluation measures may include 

(as necessary) a check of the accuracy check of the QC standards and a check 

of the system sensitivity.  Data transcriptions and calculations are also 

reviewed.  
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Note:  Within the scope of this document, all possible data assessment 

requirements for various project protocols cannot be included in the listing 

below. This listing gives a general description of data evaluation practices 

used in the laboratory in compliance with NELAP Quality Systems 

requirements. Additional requirements exist for certain programs, such as 

projects under the DoD QSM protocols, and project-specific QAPPs.    

 Initial Calibration – Following the analysis of calibration standards 

according to the applicable SOP the data is fit to an applicable and 

allowed calibration model (correlation coefficient, linear, average 

response factor, quadratic, etc.) and the resulting calibration is 

compared to specified criteria. If the calibration meets criteria analysis 

may continue. If the calibration fails, any problems are isolated and 

corrected and the calibration standards reanalyzed.  Following 

calibration and analysis of the independent calibration verification 

standard(s) the percent difference for the ICV is calculated. If the 

percent difference is within the specified limits the calibration is 

complete. If not, the problem associated with the calibration and/or ICV 

are isolated and corrected and verification and/or calibration is 

repeated.   

 Continuing Calibration Verification (CCV) – Following the analysis of the 

CCV standard the percent difference is calculated and compared to 

specified criteria. If the CCV meets the criteria analysis may continue. If 

the CCV fails, routine corrective action is performed and documented 

and a 2nd CCV is analyzed. If this CCV meets criteria, analysis may 

continue, including any reanalysis of samples that were associated with 

a failing CCV. If the routine corrective action failed to produce an 

immediate CCV within criteria, then either acceptable performance is 

demonstrated (after additional corrective action) with two consecutive 

calibration verifications or a new initial calibration is performed.   

 Method Blank – Results for the method blank are calculated as 

performed for samples.  If results are less than the MRL (<½ MRL for 

DoD projects), the blank may be reported.  If not, associated sample 

results are evaluated to determine the impact of the blank result. If 

possible, the source of the contamination is determined. If the 

contamination has affected sample results the blank and samples are 

reanalyzed. If positive blank results are reported, the blank (and 

sample) results are flagged with an appropriate flag, qualifier, or 

footnote. 

 Sample Results (Inorganic) – Following sample analysis and calculations 

(including any dilutions made due to the sample matrix) the result is 

verified to fall within the calibration range. If not, the sample is diluted 

and analyzed to bring the result into calibration range.   When sample 

and sample duplicates are analyzed for precision, the calculated RPD is 

compared to the specified limits. The sample and duplicate are 

reanalyzed if the criteria are exceeded. The samples may require re-

preparation and reanalysis. For metals, additional measures as 

described in the applicable SOP may be taken to further evaluate results 

(dilution tests and/or post-digestion spikes).  Results are reported when 

within the calibration range, or as estimates when outside the 

calibration range. When dilutions are performed the MRL is elevated 

accordingly and qualified. Efforts are made to meet the project MRL’s 

including alternative analysis. 
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 Sample Results (Organic) – For GC/MS analyses, it is verified that the 

analysis was within the prescribed tune window. If not, the sample is 

reanalyzed. Following sample analysis and calculations (including any 

dilutions made due to the sample matrix) peak integrations, retention 

times, and spectra are evaluated to confirm qualitative identification. 

Internal standard responses and surrogate recoveries are evaluated 

against specified criteria. If internal standard response does not meet 

criteria, the sample is diluted and reanalyzed.  Results outside of the 

calibration range are diluted to within the calibration range.   For GC 

and HPLC tests, results from confirmation analysis are evaluated to 

confirm positive results and to determine the reported value.  The 

procedure to determine which result to report is described in the SOP 

for Confirmation Procedure for GC and HPLC Analysis (SOC-CONF). If 

obvious matrix interferences are present, additional cleanup of the 

sample using appropriate procedures may be necessary and the sample 

is reanalyzed. When dilutions are performed the MRL is elevated 

accordingly and qualified. Efforts are made to meet the project MRL’s 

including additional cleanup.  

 Surrogate Results (Organic) – The percent recovery of each surrogate is 

compared to specified control limits. If recoveries are acceptable, the 

results are reported.  If recoveries do not fall within control limits, the 

sample matrix is evaluated. When matrix interferences are present or 

documented, the results are reported with a qualifier that matrix 

interferences are present. If no matrix interferences are present and 

there is no cause for the outlier, the sample is reprepared and 

reanalyzed. However, if the recovery is above the upper control limit 

with non-detected target analytes, the sample may be reported. All 

surrogate recovery outliers are appropriately qualified on the report. 

 Duplicate Sample and/or Duplicate Matrix Spike Results – The RPD is 

calculated and compared to the specified control limits.  If the RPD is 

within the control limits the result is reported. If not, an evaluation of 

the sample is made to verify that a homogenous sample was used. 

Despite the use of homogenizing procedures prior to sample 

preparation or analysis, the sample may not be homogenous or 

duplicate sample containers may not have been sample consistently. If 

non-homogenous, the result is reported with a qualifier about the 

homogeneity of the sample. Also, the results are compared to the MRL. 

If the results are less than five times the MRL, the results are reported 

with a qualifier that the high RPD is due to the results being near the 

MRL.  If the sample is homogenous and results above five times the 

MRL, the samples and duplicates are reanalyzed. If re-analysis also 

produces out-of-control results, the results are reported with an 

appropriate qualifier. 

 Laboratory Control Sample Results – The LCS percent recovery is 

calculated and compared to specified control limits. If the recovery is 

within control limits, the analysis is in control and results may be 

reported. If not, this indicates that the analysis is not in control. 

Samples associated with the ‘out of control’ LCS, shall be considered 

suspect and the samples re-extracted or re-analyzed or the data 

reported with the appropriate qualifiers. For analysis where a large 

number of analytes are in the LCS, it becomes more likely that some 

analytes (marginal exceedences) will be outside the control limits. The 
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procedure described in the 2003 NELAC standards, Appendix D.1.1.2.1 

are used to determine if the LCS is effective in validating the analytical 

system and the associated samples.  

 Matrix Spike Results – The MS percent recovery is calculated and 

compared to specified control limits. If the recovery is within control 

limits the results are reported.  If not, and the LCS is within control 

limits, this indicates that the matrix potentially biases analyte recovery.  

It is verified that the spike level is at least five times the background 

level. If not, the results are reported with a qualifier that the 

background level is too high for accurate recovery determination. If 

matrix interferences are present or results indicate a potential problem 

with sample preparation, steps may be taken to improve results; such as 

performing any additional cleanups, dilution and reanalysis, or re-

preparation and reanalysis. Results that do not meet acceptance limits 

are reported with an appropriate qualifier.   

21.1.2 Qualitative Data Evaluation 

All sample results and QC results are reviewed to ensure correct identification 

of target analytes, when not inherent to the test method.  Details particular to 

each analysis are given in the analytical SOP.  

Identification criteria for GC, LC or GC/MS methods are summarized below: 

 GC and LC Methods  

o The analyte must fall within the retention time window 

specified in the applicable SOP.  The retention time window 

is established prior to analysis and documented. 

o For analyses all positive results are confirmed by a second 

column, a second detector, a second wavelength (HPLC/UV), 

or by GC/MS analysis.  Details for confirmation analysis are 

described in the SOP SOC-CONF, Confirmation Procedures for 

GC and HPLC Analyses. Confirmation Data Confirmation data 

will be provided as specified in the method. 

o When sample results are confirmed by two dissimilar 

columns or detectors, the agreement between quantitative 

results must be evaluated. The relative percent difference 

between the two results is calculated and evaluated against 

SOP and/or method criteria. 

 GC/MS and LC/MS Methods - Two criteria are used to verify 

identification: 

o Elution of the analyte is at the same relative retention time 

(as defined by the method) as demonstrated in the standard. 

o The mass spectrum of the analyte in the sample must, in the 

opinion of a qualified analyst or the department manager, 

correspond to the spectrum of the analyte in the standard or 

the current GC/MS reference library. 

o When Tentatively Identified Compounds are to be reported 

for GC/MS, the spectrum for non-target peaks is compared 

to the current GC/MS reference library. 
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21.2 Data Reporting 

It is the responsibility of each laboratory unit to provide the Project Manager with a 

final report of the data for each analysis, accompanied by signature approval. When 

the entire data set has been found to be acceptable, a final copy of the report is 

generated and approved by the laboratory supervisor, departmental manager or 

designated laboratory staff. The entire data package for the analysis is then placed into 

the service request file, and an electronic copy of the final data package is forwarded 

to the appropriate personnel for archival. Footnotes and/or narrative notes must 

accompany any data package if problems were encountered that require further 

explanation to the client. Each data package is submitted to the appropriate Project 

Manager. 

When all analyses and departmental reports are completed the Project Manager reviews 

the entire collection of analytical data for completeness and to ensure that any and all 

client-specified objectives were successfully achieved.  A report narrative is written by 

the Project Manager to explain any unusual problems with a specific analysis or 

sample, etc.  Prior to release of the report to the client, the Project Manager reviews 

and approves the entire report for completeness and to ensure that any and all client-

specified objectives were successfully achieved. The original raw data, along with a 

copy of the final report, is scanned and archived by service request number. 

To the extent possible, samples shall be reported only if all QC measures are 

acceptable. If a QC measure is found to be out of control, and the data is to be 

reported, all samples associated with the failed quality control measure shall be 

reported with the appropriate data qualifier(s). The SOP for Data Reporting and Report 

Generation (ADM-RG) addresses the flagging and qualification of data. The ALS-defined 

data qualifiers, state-specific data qualifiers, or project-defined data qualifiers are used 

depending on project requirements. A case narrative may be written by the Project 

Manager to explain problems with a specific analysis or sample, etc.   

When requested by the client or relevant to the validity of reported results, the 

estimation of measurement uncertainty will be provided to a client or regulatory 

agency. How the uncertainty will be reported may be dictated by the client’s reporting 

specifications.  Procedures for determining and reporting uncertainty are given in SOP 

CE-QA010, Estimation of Uncertainty of Analytical Measurements. 

For subcontracted analyses, the Project Manager verifies that the report received from 

the subcontractor is complete. This includes checking that the correct analyses were 

performed, the analyses were performed for each sample as requested, a report is 

provided for each analysis, and the report is signed. The Project Manager accepts the 

report if all verification items are complete. Acceptance is demonstrated by forwarding 

the report to the client.  

21.3 Deliverables 

In order to meet individual project needs, ALS - Kelso provides several levels of 

analytical reports. Standard specifications for each level of deliverable are described in 

Table 21-1.  Variations may be provided based on client or project specifications. This 

includes (but is not limited to) deliverables for DoD QSM projects and state-specific 

drinking water formats. 

When requested, ALS - Kelso provides Electronic Data Deliverables (EDDs) in the format 

specified by client need or project specification. ALS - Kelso is capable of generating 

EDDs with many different formats and specifications. The EDD is prepared by report 

production staff using the electronic version of the laboratory report to minimize 

transcription errors. User guides and EDD specification outlines are used in preparing 

the EDD.  The EDD is reviewed and compared to the hard-copy report for accuracy.   
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Descriptions of ALS Environmental - Kelso Standard Data Deliverables* 

 
  Routine Analytical Report includes the following: 

 Transmittal letter 

 Chain of custody documents and sample/cooler receipt documentation 

 Sample analytical results 

 Method blank results 

 Surrogate recovery results and acceptance criteria for applicable organic methods  

 Dates of sample preparation and analysis for all tests 

 Case narrative - optional 

 
  In addition to the Tier I Deliverables, this Analytical Report includes the following: 

 Laboratory Control Sample results with calculated recovery and associated acceptance 

criteria  

 Matrix spike results with calculated recovery and associated acceptance criteria 

 Duplicate or duplicate matrix spike result(s) (as appropriate to method), with 

calculated relative percent difference 

 Case narrative - optional 

 
  Data Validation Package.   In addition to the Tier II Deliverables, this CAR includes 

the following: 

 Case narrative - required 

 Summary forms for all associated QC and Calibration parameters, with associated 

control criteria/acceptance limits 

 Other summary forms specified in QAPPs or project/program protocols, or those 

related to specialized analyses such as HRGC/MS are included.  

 
  Full Data Validation Package. 

 All raw data associated with the sample analysis, including but not limited to: 

 Preparation and analysis bench sheets and instrument printouts, 

 For organics analyses, all applicable chromatograms, spectral, confirmation, and 

manual integration raw data.  For GC/MS this includes tuning results, mass spectra of 

all positive results, and the results and spectra of TIC compounds when requested. 

 QC data  

 Calibration data (initial, verification, continuing, etc.), 

 Calibration blanks or instrument blanks (as appropriate to method). 

* If a project QAPP or program reporting protocol applies the report will be presented as 

required for the project. 
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22) Summary of Changes and Document History 

 

Revision 

Number 

Effective 

Date 

Document 

Editor 

Description of Changes 

24.1 9/1/2015 L. Wolf Update QA Manager to Carl Degner, and related 

revision of key personnel and organization 

charts.  Updated SOP list.  Minor error 

corrections to existing content.  

23) References for Quality System Standards, External Documents, Manuals, and 

Test Procedures 

 

The analytical methods used at ALS Environmental, Kelso generally depend upon the end-use of 

the data.  Since most of our work involves the analysis of environmental samples for regulatory 

purposes, specified federal and/or state testing methodologies are used and followed closely. 

Typical methods used at ALS Environmental, Kelso are taken from the following references: 

 National Environmental Laboratory Accreditation Program (NELAP), 2003 Quality 

Standards. 

 TNI Standard – Environmental Laboratory Sector, Volume 1, Management and Technical 

Requirements for Laboratories Performing Environmental Analysis, EL-V1-2009. 

 Quality Standards. American National Standard General requirements for the competence 

of testing and calibration laboratories, ANSI/ISO/IEC 17025:2005(E) 

 DoD Quality Systems Manual for Environmental Laboratories, Versions 4.2 and 5.0 

 Good Automated Laboratory Practices, Principles and Guidance to Regulations For 

Ensuring Data Integrity In Automated Laboratory Operations, EPA 2185 (August 1995). 

 Manual for the Certification of Laboratories Analyzing Drinking Water, 5th Edition, EPA 

815-B-97-001 (January 2005). 

 Procedure Manual for the Environmental Laboratory Accreditation Program, Washington 

Department of Ecology, 10-03-048, September 2010. 

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

Edition, (September 1986) and Updates I (July 1992), II (September 1994), IIA (August 

1993), IIB (January 1995), III (December 1996), Final Update IV (February 2007), and 

updates posted online at http://www.epa.gov/epaoswer/hazwaste/test/sw846.htm. See 

Chapters 1, 2, 3, and 4.   

 Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, (Revised March 

1983). 

 Methods for the Determination of Inorganic Substances in Environmental Samples, 

EPA/600/R-93/100 (August 1993). 

 Methods for the Determination of Metals in Environmental Samples, EPA/600/4-91/010 

(June 1991) and Supplements. 

 Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater, 

EPA 600/4-82-057 (July 1982) and 40 CFR Part 136, Appendix A. 

 Methods for the Determination of Organic Compounds in Drinking Water, 

EPA/600/4-88/039 (December 1988) and Supplements. 
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 Standard Methods for the Examination of Water and Wastewater, 20th Edition (1998) and 

SM On-Line. See Introduction in Part 1000. 

 40 CFR Part 136, Guidelines for Establishing Test Procedures for the Analysis of Pollutants 

Under the Clean Water Act, and EPA Method Update Rule 2007 and 2012. 

 40 CFR Part 141, National Primary Drinking Water Regulations and EPA Method Update 

Rule 2007. 

 Analytical Methods for Petroleum Hydrocarbons, ECY 97-602, Washington State 

Department of Ecology, June 1997. 

 State-specific total petroleum hydrocarbon methods for the analysis of samples for 

gasoline, diesel, and other petroleum hydrocarbon products (Alaska, Arizona, California, 

Oregon, Washington, Wisconsin, etc.). 

 Annual Book of ASTM Standards, Part 31, Water. 

 U. S. EPA Contract Laboratory Program National Functional Guidelines for Organic Data 

Review, EPA-540/R-94/012 (February 1993). 

 U. S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 

Review, EPA-540/R-94/013 (February 1994). 

 Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound, 

for USEPA and USACE (March 1986), with revisions through April 1997. 

 WDOE 83-13, Chemical Testing Methods for Complying with the State of Washington 

Dangerous Waste Regulations (March 1982) and as Revised (July 1983 and April 1991). 

 Identification and Listing of Hazardous Waste, California Code of Regulations, Title 22, 

Division 4.5, Chapter 11. 

 Analytical Methods for the Determination of Pollutants in Pulp and Paper Industry 

Wastewater, EPA 821-R-93-017 (October 1993). 

 Analytical Methods for the Determination of Pollutants in Pharmaceutical Manufacturing 

Industry Wastewaters, EPA 821-B-98-016 (July 1998). 

 National Council of the Pulp and Paper Industry for Air and Stream Improvement (NCASI).   

Internal program-level QA documents are listed in Appendix I. 
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APPENDIX A – Glossary 

 

 Specified limits placed on characteristics of an item, process, or service 

defined in requirement documents. 

 The process by which an agency or organization evaluates and recognizes a 

laboratory as meeting certain predetermined qualifications or standards, thereby accrediting 

the laboratory. 

 The territorial, state or federal agency having responsibility and 

accountability for environmental laboratory accreditation and which grants accreditation. 

 The document describing the elements of laboratory accreditation 

that has been developed and established within the consensus principles of standard setting 

and meets the approval requirements of standard adoption organizations procedures and 

policies. 

 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. 

 The calendar date of analysis associated with the analytical result reported for 

an accreditation or experimental field of proficiency testing. 

 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. 

 A subset of Measurement Uncertainty that includes all laboratory 

activities performed as part of the analysis. 

 The evaluation process used to measure or establish the performance, 

effectiveness, and conformance of an organization and/or its systems to defined criteria (to 

the standards and requirements of laboratory accreditation). 

 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. 

 The systematic 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). 

 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. 

 A substance or reference material used for calibration. 

 Reference material accompanied by a certificate, having 

a value, measurement uncertainty, and stated metrological traceability to a national metrology 

institute. 

 Record that documents the possession of the samples from the time of 

collection to receipt in the laboratory. This record generally includes: the number and types of 

containers; the mode of collection; the collector; time of collection; preservation; and 

requested analyses. 
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 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. 

 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 useful form. 

 A procedure to establish the ability of the analyst to generate 

analytical results of acceptable accuracy and precision. 

 Those matrix, technology/method, and analyte combinations for 

which the accreditation body offers accreditation. 

 Analytes for which a laboratory is required to 

successfully analyze a PT sample in order to obtain or maintain accreditation, collectively 

defined as: matrix, technology/method, analyte. 

 An assessment conclusion referenced to a laboratory accreditation standard and 

supported by objective evidence that identifies a deviation from a laboratory accreditation 

standard requirement. 

 The specified maximum time that can elapse between two specified sampling 

and/or analytical activities.  

 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. 

 (however named, such as laboratory fortified blank, spiked blank, 

or QC check sample): A sample matrix, free from the analytes of interest, spiked with verified 

known amounts of analytes or a material containing known and verified amounts of analytes 

and taken through all sample preparation and analytical steps of the procedure unless 

otherwise noted in a reference method. It is generally used to establish evaluate accuracy and 

bias for associated sample analyses. 

 Procedures employed to record the possession of samples 

from the time of sampling through the retention time specified by the client or program. 

These procedures are performed at the special request of the client and include the use of a 

Chain of Custody Form that documents the collection, transport, and receipt of compliance 

samples by the laboratory. In addition, these protocols document all handling of the samples 

within the laboratory. 

A laboratory's estimate of the minimum amount of an analyte in a 

given matrix that an analytical process can reliably detect. 

 The minimum levels, concentrations, or quantities of a target 

variable (e.g., target analyte) that can be reported with a specified degree of confidence. 

 The substrate of a test sample. 

 A replicate matrix prepared in the laboratory and analyzed to obtain a 

measure of precision. 

 (spiked sample or fortified sample): 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 to determine the effect of the matrix on a method's recovery efficiency. 
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 (spiked sample or fortified sample duplicate): A replicate matrix spike 

prepared in the laboratory and analyzed to obtain a measure of the precision of the recovery 

for each analyte. 

 A method, as implemented at a particular laboratory, and which 

includes the equipment used to perform the test and the operator(s). 

 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. 

 A federal agency of the US 

Department of Commerce’s Technology Administration that is designed as the United States 

National Metrology Institute (NMI). 

 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.  

 Any conditions under which a sample must be kept in order to maintain 

chemical and/or biological integrity prior to analysis. 

 The TNI-NELAP accreditation body responsible for 

assessing a laboratory’s total quality system, on-site assessment, and PT performance tracking 

for fields of accreditation. 

 A specified way to carry out an activity or process. Procedures can be documented 

or not. 

 A means to evaluate a laboratory’s performance under controlled 

conditions relative to a given set of criteria, through analysis of unknown samples provided by 

an external source. 

 A person or organization accredited by the TNI-approved 

Proficiency Testing Provider Accreditor to operate a TNI-compliant PT program. 

 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. 

 A single complete sequence of circulation of 

proficiency testing samples to all participants in a proficiency test program. 

 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 client. 

 The overall system of technical activities that continually measures the 

performance of a process, item, or service against defined standards to verify that they meet 

the stated requirements.  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. 

 A sample used to assess the performance of all or a portion of the 

measurement system.  

 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. 
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 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 (QA) and quality control (QC) activities. 

These matrix definitions be used for purposes of batch and quality 

control requirements: 

Air and Emissions: Whole gas or vapor samples including those contained in flexible or 

rigid wall containers and the extracted concentrated analytes of interest from a gas or 

vapor that are collected with a sorbent tube, impinger solution, filter, or other device. 

Aqueous: Any aqueous sample excluded from the definition of Drinking Water or 

Saline/Estuarine. Includes surface water, ground water effluents, and TCLP or other 

extracts. 

Biological Tissue: Any sample of a biological origin such as fish tissue, shellfish, or 

plant material. Such samples are grouped according to type of tissue (i.e. marine vs. 

plant). 

Chemical Waste: A product or by-product of an industrial process that results in a 

matrix not otherwise defined. 

Drinking Water: Any aqueous sample that has been designated a potable or potential 

potable water source. 

Non-Aqueous Liquid: Any organic liquid, product, or solvent not miscible in water and 

with <15% settleable solids. 

Saline/Estuarine: Any aqueous sample from an ocean or estuary, or other salt water 

source. 

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

solids. 

 The documentation generated during sampling and analysis that records the 

original work steps, observations, and measurements, whether performed by an analyst or 

instrument. This documentation includes, but is not limited to field notes, electronic data, 

analysis bench sheets, run/injection logs, printouts, chromatograms, instrument outputs, and 

handwritten records for calibration, sample preparation, and sample analysis for field samples 

and QC samples.   

 Material or substance one or more of whose property values are 

sufficiently homogeneous and well established to be used for the calibration of an apparatus, 

the assessment of a measurement method, or for assigning values to materials. 

 Standard used for the calibration of working measurement standards in 

a given organization or at a given location. 

 Activity related to obtaining a representative sample of the object of conformity 

assessment, according to a procedure. 

 A TNI-NELAP accreditation body responsible 

that accredits the laboratory based on the Primary AB accreditation and procedures. 

 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. 

 The capability of a method or instrument to discriminate between measurement 

responses representing different levels (e.g., concentrations) of a variable of interest. 
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 A written document that details the process for an 

operation, analysis, or action, with thoroughly prescribed techniques and steps. SOPs are 

officially approved as the procedures for performing certain routine or repetitive tasks. 

 A specific arrangement of analytical instruments, detection systems, and/or 

preparation techniques. 

 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 constants or properties, 

or reference materials. In a data collection sense, it relates calculations and data generated 

throughout the project back to the requirements for the quality of the project. 

 Confirmation by examination and objective evidence that specified requirements 

have been met.  

 

 

Acronyms 

 

ASTM - American Society for Testing and Materials 

A2LA - American Association for Laboratory Accreditation 

CARB - California Air Resources Board 

CAS - Number Chemical Abstract Service registry Number 

CFC - Chlorofluorocarbon 

CFU - Colony-Forming Unit 

DEC - Department of Environmental Conservation 

DEQ - Department of Environmental Quality 

DHS - Department of Health Services 

DOE - Department of Ecology 

DOH - Department of Health 

EPA - U. S. Environmental Protection Agency 

ELAP - Environmental Laboratory Accreditation Program 

GC - Gas Chromatography 

GC/MS - Gas Chromatography/Mass Spectrometry 

LOD - Limit of Detection 

LOQ - Limit of Quantitation 

LUFT - Leaking Underground Fuel Tank 

M - Modified 

MCL - Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA. 

MDL - Method Detection Limit 

MPN - Most Probable Number 

MRL - Method Reporting Limit 

NA - Not Applicable 

NC - Not Calculated 

NCASI - National Council of the Paper Industry for Air and Stream Improvement 

ND Not Detected 

NIOSH - National Institute for Occupational Safety and Health 

PQL - Practical Quantitation Limit 

RCRA - Resource Conservation and Recovery Act 

SIM - Selected Ion Monitoring 

TNI – The NELAC Institute 

TPH - Total Petroleum Hydrocarbons 
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APPENDIX B – Organization Charts, Key Personnel, and Report Signatories 
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ALS Environmental, Kelso, WA 

 

 

CHRISTIAN, JEFF 

CORONADO, JEFFREY 

DEGNER, CARL 

GRINDSTAFF, JEFF 

HOLMES, HOWARD 

JACKY, HARVEY 

JAMES, JON 

JUELL, AMANDA 

KENNEDY, LES 

LEAF, CHRIS 

MALLOCH, JANET 

MIHAI-LAZAR, CARMEN 

MOORE, RACHEL 

SALATA, GREGORY 

SAMY, SHAR 

SCHROEDER, COLLEEN 

 

 
 
 
 
 
 
 
 
 
Update: May, 2015   Approved by: Gregory Salata, Client Services Manager 

UNCONTROLLED COPY



   

                                                                                                                              ALSKL-QAM, Rev. 24.1 

 Effective: 09/01/2015 

  Page 69 of 182 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

APPENDIX C 

ALS Environmental Confidentiality Agreement 
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APPENDIX D – Laboratory Floor Plan 
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APPENDIX E – Analytical Equipment 

GENERAL CHEMISTRY/WATER CHEMISTRY LABORATORY 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory Maintained 

(MM/LM) 

# of Trained 
Operators 

Analytical Balances (14): 

 Precisa,Mettler,OHOUS, Adams models 

 

1990-2011 

 

LM 

 

13 

Autoclave - Market Forge Sterilmatic 1988 LM 5 

Autoclave – Heidolph Brinkman 3870EP 2010 LM 3 

Autotitrator – Thermo Orion 500 2007 LM 3 

Calorimeters (2): 

Parr 1241 EA Adiabatic 

Parr 6300 Isoparabolic 

 

1987 

2005 

 

LM 

LM 

 

4 

4 

Centrifuge - Damon/IEC Model K 1992 LM 13 

Colony Counter - Quebec Darkfield 1988 LM 2 

Conductivity Meter (1): 

 YSI Model 3200 

 

2004 

 

LM 

 

4 

Digestion Systems (3): 

COD (2) 

Kjeldahl, Lachat 46-place (1) 

 

1989 

1999 

 

LM 

LM 

 

4 

3 

Dissolved Oxygen Meter - YSI Model 58 (2) 1988, 1991 LM 4 

Distillation apparatus (Midi) - Easy Still (2) 1996, 2000 LM 5 

Drying Ovens (12): 

 Shel-Lab and VWR models 

 

1990-2010 

 

LM 

 

13 

Air Drying Cabinets 2011 LM - 

Flash Point Tester (1): 

Petroleum Systems Services 

 

2005 

 

LM 

 

3 

Flow-Injection Analyzers (2): 

 Bran-Leubbe 

   Lachat 8500 

 

2002 

2007 

 

LM 

LM 

 

2 

2 

Ion Chromatographs (4) 

   Dionex DX-120 with Peaknet Data System 

   Dionex ICS-2500 with Chromchem Data 
System 

   Dionex ICS-2000 with Chromchem Data 
System 

   Dionex ICS-1600 with Chromchem Data 
System 

 

1998 

2002 

2006 

2009 

 

LM 

LM 

LM 

LM 

 

3 

3 

3 

3 

Meters (ISE and pH) (4) 

  Fisher Scientific Accument Model 50 

  Fisher Scientific Accument Model 25 

  Fisher Scientific Accument Model 20 

  Fisher Scientific Accument Model AR25 

 

1997 

1993 

2000 

1992 

 

LM 

LM 

LM 

LM 

 

4 

4 

4 

4 
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Microscope - Olympus 1988 LM 1 

Muffle Furnace- Sybron Thermolyne Model F-
A1730 

1991 LM 13 

Shatter Box  (2): 
  GP 1000  
  SPEX 8530 

 

1989 

2011 

 

LM 

 

5 

Sieve Shakers (2): 

   CE Tyler - Portable RX 24 

   WS Tyler - RX 86 

 

1990 

1991 

 

LM 

LM 

 

5 

5 

Thomas-Wiley Laboratory Mill, Model 4 1989 LM 5 

Total Organic Carbon (TOC) Analyzers (4) 

  Coulemetrics Model 5012 

  OI 1010 

  Teledyne Tekmar Fusion 1 

  Analytik Jena 2500 

 

1997 

2000 

2009 

2013 

 

LM  

LM 

LM 

LM 

 

3 

3 

3 

3 

Total Organic Halogen (TOX) Analyzers (2): 

      Mitsubishi TOX-100 

 

2001 
 

LM 

 

2 

Turbidimeter - Hach Model 2100N 1996 LM 5 

UV-Visible Spectrophotometers (4): 

   SpectraMax 384 Plus 

   Beckman-Coulter DU520 

   Perkin Elmer Lambda 25 

Abrazix 

 

2009 

2005 

2008 

2011 

 

LM 

LM 

LM 

LM 

 

4 

4 

4 

2 

Discrete Autoanlayzer –Westco  SmartChem 
AD20-1 

2011 LM 2 

Vacuum Pumps (3): 

   Welch Duo-Seal Model 1376 

   Busch R-5 Series Single Stage 

   Chem Star 1402N-01 

 

1990 

1991 

2011 

 

LM 

 

 

13 

 

Water Baths/Incubators (5): 

      Various Fisher Scientific and VWR Models 

1986 - 2009 LM 

 

13 

Drill Press – Craftsman 2012 - 4 

METALS LABORATORY 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory Maintained 

(MM/LM) 

# of Trained 
Operators 

Analytical Balance (8) 

   Mettler AE 200 analytical balance 

   Various Mettler, Sartorius, and Ohaus models  

 

1988-2010 

 

 

MM 

 

 

12 

 

Atomic Absorption Spectrophotometers (4): 

  Varian SpectrAA Zeeman/220 AA  

  Perkin Elmer AAnalyst 200 Flame AA 

  CETAC Mercury Analyzer M-6100 

 

2000 

2005 

2010 

 

LM 

MM 

MM 

 

2 

2 

2 

  Buck AA Spectrophotometer Model 205  2008 LM 2 
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Atomic Fluorescence Spectrophotometer 

Brooks-Rand Model III (1) 

 

2005 

 

LM 

 

3 

Centrifuge - IEC Model Clinical Centrifuge 1990 LM 12 

Drying Oven - VWR Model 1370F 1990 LM 12 

Freeze Dryers (1) - Labconco 2006 LM 5 

Inductively Coupled Plasma Atomic Emission 
Spectrometer (ICP-AES) (2)  

   Thermo Scientific Model iCAP 6500 

   Thermo Scientific Model iCAP 6500 

 

 

2007 

2012 

 

 

MM 

MM 

 

 

3 

3 

Inductively Coupled Plasma Mass Spectrometers        
(ICP-MS) (3):  

  Agilent 7700 

  Thermo X-Series 

  Nexion Model 300D 

 

 

2014 

2006 

2011 

 

 

MM 

MM 

MM 

 

 

2 

2 

2 

Muffle Furnace (2) - Thermolyne Furnatrol - 
53600  

1991, 2005 LM 5 

Shaker - Burrell Wrist Action Model 75 1990 LM 12 

TCLP Extractors (3) 1989, 2002 LM 5 

Turbidimeter – Hach    

SEMIVOLATILE ORGANICS SAMPLE PREPARATION LABORATORY 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory Maintained 

(MM/LM) 

# of Trained 
Operators 

Analytical Balance (3) 

   Mettler PM480, AG204 

   OHaus EP613 

 

1999 - 2011 

 

 

MM 

 

 

15 

 

Centrifuge – Sorvall GLC-1 (2) 2014 LM 15 

Drying Ovens (2) 

   Fisher Model 655G 

   VWR Model 1305U 

 

1991 

1999 

 

LM 

LM 

 

15 

15 

Evaporators/concentrators 

 Organomation N-Evap (6) 

 Organomation S-Evap (8) 

  Biotage Turbovap (2) 

 

1990-2010 

1990-2010 

2013 

 

LM 

LM 

LM 

 

15 

15 

15 

Extractor Heaters: Lab-Line Multi-Unit for Soxhlet 
and Continuous Liquid-Liquid Extractions (90) 

1987-2007 LM 9 

Solids Extractors: 

 Sonic Bath VWR 

 Sonic Horn (4) 

   Soxhtherm  

      Gerhardt (2) 

      OI Analytical (5) 

 

1994 

1994 

 

2000 

2008 

 

LM 

LM 

LM 

LM 

LM 

 

6 

6 

 

6 

6 
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Extractors, TCLP (8): 

 Millipore TCLP Zero Headspace Extractors (20) 

 TCLP 12 position Extractor/Tumbler (2) 

 

1992-2011 

1989-2011 

 

LM 

LM 

 

2 

2 

Gel Permeation Chromatography (GPC) (3) 

J2 Scientific AccuPrep (2) 

Gilson (1) 

 

2005, 2010 

 2013 

 

LM 

LM 

 

4 

4 

Muffle Furnace (2) 2006, 2009 LM 4 

Solid Phase Extractors (18) – Horizon SPE-Dex 
4790 

2003, 2006,2008 LM 4 

Microwave Extractor – Mars 6 2014 LM 2 

GC SEMIVOLATILE ORGANICS INSTRUMENT LABORATORY 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory Maintained 

(MM/LM) 

# of Trained 
Operators 

Gas Chromatographs (18): 

 Hewlett-Packard 5890 GC with HP 7673  

  Autosampler and Dual ECD Detectors 

   Agilent 6890 GC with Agilent 7683 

         Autosampler and Dual ECD Detectors (6) 

   Agilent 6890 GC with Agilent 7683 

         Autosampler and Dual FPD Detectors 

   Agilent 7890A Dual ECD Detectors 

        Agilent 7683B autosampler (4) 

   Hewlett-Packard 5890 GC with HP 7673  

       Autosampler and FID Detector 

   Agilent 6890 with Dual FID Detectors and 

       Agilent 7873 Autosampler (4) 

  Agilent 7890A Dual NPD Detectors and 

       Agilent 7683B autosampler 

 

1995 

 

2001, 2005, 
2007,2011 

 

2003 

 

2010 - 2014 

 

1995 

 

2001, 2005 

 

2012 

 

LM 

 

LM 

 

 

LM 

 

LM 

 

LM 

 

LM 

 

LM 

 

6 

 

6 

 

 

3 

 

6 

 

3 

 

6 

 

3 

Varian Ion trap GC/MS: 

 Varian 3800 GC w/CP8400 autosampler 

 Varian Saturn 2100T mass spectrometer 

2003 

2006 

2003 

LM 

LM 

LM 

2 

2 

2 

Thremo Ion Trap ITQ-90C GC/MS w/TriPlus 
autosampler 

2008 LM 2 

GC/MS SEMIVOLATILE ORGANICS INSTRUMENT LABORATORY 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory Maintained 

(MM/LM) 

# of Trained 
Operators 

Analytical Balance - Mettler AB 104-S 2000 MM 6 

Gas Chromatograph: Hewlett-Packard 5890 with 
HP  7673 autosampler and FID Detector 

1994 LM 6 
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Semivolatile GC/MS Systems (11): 

 Agilent 6890/5973 with ATAS Optic2 LVI and  

      HP 7673 Autosampler (2) 

 Agilent 5890/5970 and HP 7673 Autosampler 

 Agilent 5890/5972 with ATAS Optic2 LVI and  

      HP 7673 Autosampler (2) 

   Agilent 6890/5973 with ATAS Optic3 LVI and  

      HP 7683 Autosampler 

   Agilent 6890/5973 with Agilent PTV Injector and  

      7683 Autosampler 

   Agilent7890A/5975C with Agilent 7693 
Autosampler (4) 

 

1997, 2001 

 

1990 

1993, 1994 

 

2005 

 

2007 

 

2010 - 2011 

 

LM 

 

LM 

LM 

 

LM 

 

LM 

 

LM 

 

6 

 

6 

6 

 

6 

 

6 

 

6 

 

Semivolatile GC/MS/MS –  

   Waters Quattro Micro GC Micromass with 
Agilent 6890, Agilent PTV Injector, 7683B 
Autosampler 

 

2008 

 

MM 

 

2 

HPLC LABORATORY 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory Maintained 

(MM/LM) 

# of Trained 
Operators 

Analytical Balance - Mettler BB240 1994 MM 6 

Drying Oven - Fisher Model 630F 1991 LM 5 

Evaporator – Turbo Vap  2009 LM 6 

Centrifuge (2) 

  Beckman Coulter 

  Eppendorf 

 

2002 

2012 

 

LM 

LM 

 

6 

6 

High-Performance Liquid Chromatographs (3): 

  Agilent 1260 Infinity with Diode Array UV 
Detector 

 

2011 

 

LM 

 

4 

High-Performance LC/MS (3) 

  Spectrometer - Thermo Electron TSQ Vantage 

    LC/MS/MS and autosampler 

  API 5000 LC/MS/MS and SIL-20AC 
autosampler 

  AB Sciex 5500 and Schimadzu DGU 20A5 

 

2005 

 

2008 

2011 

 

MM 

 

MM 

MM 

 

2 

 

4 

4 

Agilent 1100 HPLC -UV/Fluorescence detector 2003 LM 3 

VOLATILE ORGANICS LABORATORY 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory Maintained 

(MM/LM) 

# of Trained 
Operators 

Analytical Balance - Mettler PE 160 1989 MM 5 

Fisher Vortex Mixer 1989 LM 5 
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Drying Ovens (1): 

Boekel 107801 

 

1989 

 

LM 

 

5 

Sonic Water Bath - Branson Model 2200 1989 LM 5 

Volatile GC/MS Systems (8): 

 Agilent 5890/5970  

  Tekmar 3000 Purge and Trap Concentrator 

  Dynatech ARCHON 5100 Autosampler 

 Agilent 6890/5973 

    Tekmar 3100 Purge and Trap Concentrator 

    Encon Centurion Autosampler 

Agilent 6890/5973 

  Tekmar Velocity Purge and Trap Concentrator 

  Tekmar Aquatech Autosampler 

Agilent 6890/5973 

  Tekmar 3000 Purge and Trap Concentrator 

  Varian Archon 5100 Autosampler 

Agilent 7980A/5975C (2) 

    Teledyne Tekmar-Atomx 

Agilent 6890/5973 

   Encon Evolution Purge and Trap Concentrator 

   Encon Centurion Autosampler  

Agilent 7890/5977A 

   Encon Evolution Purge and Trap Concentrator 

   Encon Centurion Autosampler  

 

1989 

1995 

1996 

2001 

2001 

2001 

2005 

2005 

2005 

2007 

2007 

2007 

2010, 2011 

2010, 2011 

2013 

2013 

2013 

2014 

2014 

2014 

 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

LM 

 

5 

5 

5 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Agilent 7890 GC with FID 

   Encon Evolution Purge and Trap Concentrator 

   Encon Centurion Autosampler 

2013 LM 3 

AUTOMATED DATA PROCESSING EQUIPMENT 

 

Equipment Description 

 

Year Acquired 

Manufacturer or 
Laboratory Maintained 

(MM/LM) 

# of Trained 
Operators 

1 - WAN: LIMS Sample Manager using Oracle 
11gR2 Enterprise RDBMS running on Red Hat 
Enterprise Linux Advanced Server v.6.6 platform 
connected via DMVPN circuits (100 Mbps) 

2013 LM NA 

1 - Network Server for reporting and data 
acquisition running Windows Server 2008 R2 with 
a 1.4 TB capacity, 1 - Application server running 
Windows Server 2008 R2 

2012 LM NA 

Approximately 90+ HP (3015, 4000, 4014, 4050, 
4200, 4250, 4300), Dell 1720dn,  and Lexmark 
M5155 printers. 

2010 - 2015 LM NA 

Approximately 220+ Dell/HP PC workstations 
running Windows XP/Windows 7 on LAN 
connected via 100BT/1GigE network 

2010 - 2015 LM NA 

UNCONTROLLED COPY



   

                                                                                                                              ALSKL-QAM, Rev. 24.1 

 Effective: 09/01/2015 

  Page 81 of 182 

R I G H T  S O L U T I O N S  |  R I G H T  P A R T N E R  

Microsoft Office 2013 Professional as the base 
office application suite for all PC workstations. 
Some systems using Microsoft Office 
2003/2007/2010 

1996 - 2014 LM NA 

E-mail via Exchange 2010 with webmail via 
Outlook Web Access. Microsoft Outlook 2013 is 
standard email client, with some using Outlook 
2010 

2011 - 2014 LM NA 

Facsimile Machines - Brother 4750e, Brother 
2920, and Brother 1860 

2005 - 2008 LM NA 

Copier/Scanners - BizHub 283, BizHub 600, 
BizHub 601 (2), BizHub 654, BizHUb754e (2), 
BizHub 951, BizHub 1050. 

2005 - 2015 LM NA 

Thruput, MARRS, Stealth, Harold, Blackbird, 
EDDGE, CASLIMS, & LabCoat reporting software 
systems. 

1998 - 2014 LM NA 

Data processing terminals (79) - Enviroquant, 
Target, Saturn, MassHunter, Chromeleon 

1996 - 2014 LM NA 
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APPENDIX F – Containers, Preservation and Holding Times 

 

DETERMINATIONa MATRIXb CONTAINERC PRESERVATION HOLDING TIME 

 

 

Coliform, Colilert (SM 9223) W, DW 
P,  Bottle  or 

Bag 
Cool, 4°C, 0.008% Na

2

S
2

O
3

d

 6-24 hours
e

 

Coliform, Fecal and Total (SM 

9221, 9222D) 
W, S, DW P,G Cool, 4°C, 0.008% Na

2

S
2

O
3

d

 6-24 hours
e

 

Enterococci (Enterolert) W P Cool, 4°C, 0.008% Na
2

S
2

O
3

d

 8 hours 

 

 

Acidity (SM 2310B) W P,G Cool, 4°C 14 days
EPA

 

Alkalinity (SM 2320B) W, DW P,G Cool, 4°C 14 days
EPA

 

Ammonia (SM 4500 NH
3

) W, DW P,G Cool, 4°C, H
2

SO
4

 to pH<2 28 days 

Biochemical Oxygen Demand(SM 

5210B) 
W P,G Cool, 4°C 48 hours 

Bromate (EPA 300.1) W, DW P,G 50mg/L EDA, cool to 4°C 28 days 

Bromide (EPA 300.1) W, DW P,G None Required 28 days 

Chemical Oxygen Demand (SM 

5220C) 
W P,G Cool, 4°C, H

2

SO
4 

to pH<2 28 days 

Chloride (EPA 300.0) W, DW P,G None Required 28 days 

Chloride (EPA 9056) W, S P,G Cool, 4°C 28 days 

Chlorine, Total Residual (SM 

4500 Cl F) 
W, S P,G None Required 24 hours 

Chlorite (EPA 300.1) W, DW P,G 50mg/L EDA, cool to 4°C 14 days 

Chlorophyll-A (SM 11200H) W G Amber Cool, 4°C 
Analyze 

immediately 

Chromium VI (EPA 7196A) W P,G Cool, 4°C 24 hours 

Color (SM 2120B) W, DW P,G Cool, 4°C 48 hours 

Cyanide, Total and Amenable 

to Chlorination (EPA 335.4, 

9010, 9012) (SM 4500 CN E,G) 

W, S, DW P,G 

Cool, 4°C, NaOH to 

pH>12, plus 0.6 g 

Ascorbic Acid 

14 days 

Cyanide, Weak Acid 

Dissociable (SM 4500 CN I) 

W, S P,G Cool, 4°C, NaOH to pH >12 14 days 
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DETERMINATIONa MATRIXb CONTAINERC PRESERVATION HOLDING TIME 

Ferrous Iron (ALS SOP) W, D G Amber Cool, 4°C 24 hours 

Fluoride (EPA 300.0, 9056, SM 

4500 F-C) 
W, S P,G Cool, 4°C 28 days 

Formaldehyde (ASTM D6303) W G Amber Cool, 4°C 48 hours 

Hardness (SM 2340C) W, DW P,G HNO
3

 to pH<2 6 months 

Hydrogen Ion (pH) (SM 4500H 

B) 
W, DW P,G None Required 

Analyze 

immediately 

Kjeldahl and Organic Nitrogen 

(ASTM D3590-89) 
W P,G Cool, 4°C, H

2

SO
4

 to pH<2 28 days 

Nitrate (EPA 300.0) W, DW P,G Cool, 4°C 48 hours 

Nitrate (EPA 353.2) W, S P,G Cool, 4°C, H
2

SO
4

 to pH<2 48 hours 

Nitrate (EPA 9056) W, S P,G Cool, 4°C 
Analyze 

immediately 

Nitrate-Nitrite (EPA 353.2) W, DW P,G Cool, 4°C, H
2

SO
4

 to pH<2 28 days 

Nitrite (EPA 300.0) W, DW P,G Cool, 4°C 48 hours 

Nitrite (EPA 353.2) W, S P,G Cool, 4°C, H
2

SO
4

 to pH<2 48 hours 

Nitrite (EPA 9056) W, S P,G Cool, 4°C 
Analyze 

immediately 

Nitrocellulose S G Cool, 4°C 28 days 

Oil and Grease, Hexane 

Extractable Material (EPA 

1664) 

W 
G, Teflon 

Lined Cap 

Cool, 4°C, H
2

SO
4

 or HCL to 

pH<2 
28 days 

Organic Carbon, Total 

(9060 & SM 5310 C) 

W P,G Cool, 4°C, H
2

SO
4

 to pH<2 28 days 

Organic Carbon, Total 

(ASTM-D4129) 
S P,G Cool, 4°C 28 days 

Organic Halogens, 

Adsorbable (EPA 1650B) 
W 

G, Teflon 

Lined Cap 
Cool, 4°C, HNO

3

 to pH<2 6 months 

Organic Halogens, Total 

(EPA 9020) 
W 

G, Teflon 

Lined Cap 

Cool, 4°C, H
2

SO
4

 to pH<2,  

No headspace 
28 days 

Orthophosphate (SM 4500 P- 

E) 
W, DW P,G Cool, 4°C 

Analyze 

immediately 

Oxygen, Dissolved (Probe) 

(SM 4500O G) 
W, DW 

G, Bottle and 

Top 
None Required 

Analyze 

immediately 

Oxygen, Dissolved (Winkler) W, DW 
G, Bottle and 

Top 

Fix on Site and Store in 

Dark 
8 hours 

Perchlorate (EPA 314.0) W, DW ,S P,G 
Protect from temp. 

extremes 
28 days 
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DETERMINATIONa MATRIXb CONTAINERC PRESERVATION HOLDING TIME 

Phenolics, Total (EPA 

420.1, 9056) 
W, S G Amber Cool, 4°C, H

2

SO
4

 to pH<4 28 days 

Phosphorus, Total (EPA 365.3) W P,G Cool, 4°C, H
2

SO
4

 to pH<2 28 days 

Residue, Filterable (TDS) 

(SM 2540C) 

W P,G Cool, 4°C 7 days 

Residue, Nonfilterable (TSS) 

(SM 2540D) 
W P,G Cool, 4°C 7 days 

Residue, Settleable 

(SM 2540F) 
W P,G Cool, 4°C 48 hours 

Residue, Total (SM 2540B) W P,G Cool, 4°C 7 days 

Residue, Volatile (EPA 160.4) W P,G Cool, 4°C 7 days 

Silica (SM 4500 SiO2 C) W P Only Cool, 4°C 28 days 

Specific Conductance 

(SM 2510 B) 
W, DW P,G Cool, 4°C 28 days 

Sulfate (EPA 300.0) W, DW P,G Cool, 4°C 28 days 

Sulfate (EPA 9056) W, S P,G Cool, 4°C 28 days 

Sulfide (9030/934) W, S P,G 

Cool, 4°C, Add Zinc 

Acetate, plus Sodium 

Hydroxide to pH>9 

7 days 

Sulfide (SM 4500 S
2

 D) W P,G 

Cool, 4°C, Add Zinc 

Acetate, plus Sodium 

Hydroxide to pH>9 

7 days 

Sulfide (SM 4500 S
2

 F) W P,G 

Cool, 4°C, Add Zinc 

Acetate, plus Sodium 

Hydroxide to pH>9 

7 days 

Sulfite (SM 4500 SO
3

 B) W P,G None Required 24 hours 

Sullfides, Acid Voaltile S G Cool, 4°C 14 days 

Surfactants (MBAS) 

(SM 5540 C) 
W P,G Cool, 4°C 48 hours 

Tannin and Lignin 

(SM 5550B) 
W P,G Cool, 4°C 28 days 

Turbidity 

(EPA 180.1) 
W, DW P,G Cool, 4°C 48 hours 

 

 

Arsenic Species 1632 W G HCL to pH<2, Cool < 4ºC 28 days 

Chromium VI (EPA 

7195/7191) 
W P,G Cool, 4°C 24 hours 
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DETERMINATIONa MATRIXb CONTAINERC PRESERVATION HOLDING TIME 

Mercury (1631E) W F 
Cool, 4°C, HCl or H

2

SO
4

 to 

pH<2 
90 days 

Mercury (1631E) S F Freeze < -15ºC 1 Yr 

Mercury (7471) S P,G Cool, 4°C 28 days 

Mercury (EPA 245.1, 7470, 

7471) 
W, DW P,G HNO

3

 to pH<2 28 days 

Metals (200.7, 200.8, 200.9, 

6010, 6020) 

W, DW P,G HNO
3

 to pH<2 6 months 

Metals (200.7, 200.8, 200.9, 

6010, 6020) 
S 

G, Teflon Lined 

cap Cool, 4°C 6 months 

Methyl Mercury 1630 W, S, T F HCL to pH<2 6 months 

 

 

Gasoline Range Organics 

(8015, NWTPH-Gx) 
W 

G, Teflon- 

Lined, Septum 

Cap 

Cool, 4°C, HCl to pH<2, 

No headspace 
14 days 

Gasoline Range Organics 

(8015, NWTPH-Gx) 
S 

G, Teflon- Lined 

Cap 

Cool, 4ºC, Minimize 

Headspace 
14 days 

Purgeable Halocarbons 

(624, 8260) 
W 

G, Teflon- 

Lined, Septum 

Cap 

No Residual Chlorine 

Present; HCl to pH<2, 

Cool, 4°C, No Headspace 

14 days 

Purgeable Halocarbons 

(624, 8260) 
W 

G, Teflon- 

Lined, Septum 

Cap 

Residual Chlorine 

Present; 10% Na
2

S
2

O
3

, HCl 

to pH<2, Cool, 4°C 

14 days 

Purgeable Halocarbons 

(8260) 
S 

G, Teflon- Lined 

Cap 

Cool, 4°C, Minimize 

Headspace 
14 days 

Purgeable Halocarbons 

(8260) 
S Method 5035 

Terracore/Encore device, 

Freeze at -20°C Methanol, 

Cool, 4C 

48 hrs to prepare 

from device, 14 

days after 

preparing. 

Purgeable Halocarbons 

(8260) 
S Method 5035 Sodium Bisulfate Cool, 4°C 

48 hrs to prepare, 

14 days after 

preparation 

Purgeable Aromatic 

Hydrocarbons (including BTEX 

and MTBE 624, 8260) 

W 

G, Teflon- 

Lined,Septum 

Cap, No 

Headspace 

No Residual Chlorine 

Present: HCl to pH<2, 

Cool, 4°C, No Headspace 

14 days 
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DETERMINATIONa MATRIXb CONTAINERC PRESERVATION HOLDING TIME 

Purgeable Aromatic 

Hydrocarbons (including BTEX 

and MTBE 624, 8260) 

W 

G, Teflon- 

Lined,Septum 

Cap, No 

Headspace 

Residual Chlorine Present: 

10% Na
2

S
2

O
3

,, HCl to 

pH<2, Cool 4°C 

14 days 

Purgeable Aromatic 

Hydrocarbons (including BTEX 

and MTBE 624, 8260) 

S 
G, Teflon- Lined 

Cap 

Cool, 4°C, Minimize 

Headspace 
14 days 

Purgeable Aromatic 

Hydrocarbons (including BTEX 

and MTBE 624, 8260) 

S Method 5035 
Encore, Freeze at -20°C 

Methanol, Cool, 4C 

48 hr to prepare 

from Encore, 14 

days after 

preparation. 

Purgeable Aromatic 

Hydrocarbons (including BTEX 

and MTBE 624, 8260) 

S Method 5035 
Sodium Bisulfate, Cool, 

4°C 

48 hr to prepare 

from Encore, 14 

days after 

preparation 

 

Acrolein, Acrylonitrile, 

Acetonitrile (624, 8260) 

W 

G, Teflon - 

Lined Septum 

Cap 

Adjust pH to 4-5, Cool, 

4°C, No headspace 
14 days 

 

2-chloroethyl vinyl ether 

(8260) 

W 

G, Teflon - 

Lined Septum 

Cap 

Cool, 4°C, Minimize 

Headspace 
7 days 

Nonyl Phenols 
W 

G, Teflon- 

Lined Cap 
H

2

SO
4

 to pH<2, Cool, 4°C 28 days 

Organotins (CAS SOP) W, S 
G, Teflon- 

Lined Cap 
Cool, 4°C 

7
f 

days until 

extraction;40 days 

after extraction 

Otto Fuel  
G, Teflon- 

Lined Cap 
Cool, 4°C 

7
f 

days until 

extraction;40 days 

after extraction 

Methanol in Process Liquid 

NCASI 94.03 
L 

G, Teflon- 

Lined Cap 
Cool, 4°C 30 days 

HAPS – Condensates 

NCASI 99.01 
 

G, Teflon- 

Lined Cap 
Cool, 4°C 14/30 days 

HAPS – Impinger/Canisters 

NCASI 99.02 
  Cool, 4°C 21 days 

Perfluorinated Compounds 

HPLC/MS/MS 
W P Cool, 4°C 

14 days until 

extraction; 40 

days after 

extraction 
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DETERMINATIONa MATRIXb CONTAINERC PRESERVATION HOLDING TIME 

PBDE/PBB – ROHS 

GC/MS 
W, S, T G Cool, 4°C 

40 days after 

extraction 

Pharma Personal Care 

Products 1694 
W, S 

Amber G, 

Teflon-Lined 

Cap 

Cool, < 6°C 

7
f 

days until 

extraction; 30 

days after 

extraction 

Nitroaromatics and 

Nitramines 8330B 

W, S 
G, Teflon- 

Lined Cap 
Cool, 4°C 

S 14, W 7 days 

until extraction; 

40 days after 

extraction 

Nitroaromatics/Nitroamines 

HPLC/MS/MS 
W, S, T G 

Cool, 4°C Tissues 

< -10 C 

S 14, W 7 days 

until extraction; 

40 days after 

extraction 

Organic acids 

HPLC/MS/MS 

W 

G, Teflon- 

Lined, Septum 

Cap 

H
2

SO
4

 to pH<2, Cool, 4°C 
14 days 

Petroleum Hydrocarbons, 

Extractable (Diesel-Range 

Organics) (EPA 8015) 

W, S 
G, Teflon- 

Lined Cap 
Cool, 4°C 

7
f 

days until 

extraction, 40 

days after 

extraction 

Alcohols and Glycols (EPA 

8015) 
W, S 

G, Teflon- 

Lined Cap 
Cool, 4°C

g

 

7
f 

days until 

extraction; 40 

days after 

extraction 

Acid Extractable Semivolatile 

Organics (EPA 625, 8270) 
W 

G, Teflon- 

Lined Cap 
Cool, 4°C

g

 

7
f 

days until 

extraction; 40 

days after 

extraction 

Base/Neutral Extractable 

Semivolatile Organics 

(EPA 625, 8270) 

W 
G, Teflon- 

Lined Cap 
Cool, 4°C

g

 

7
f 

days until 

extraction; 40 

days after 

extraction 

Acid Extractable Semivolatile 

Organics (EPA 8270) 
S 

G, Teflon- 

Lined Cap 
Cool, 4°C

g

 

14
f

 days until 

extraction; 40 

days after 

extraction 

Base/Neutral Extractable 

Semivolatile Organics 

(EPA 8270) 

S 
G, Teflon- 

Lined Cap 
Cool, 4°C

g

 

14
f 

days until 

extraction; 40 

days after 

extraction 

Chlorinated Herbicides 

(EPA 8151) 
W, S 

G, Teflon- 

Lined Cap 
Cool, 4°C

g

 

7
f 

days until 

extraction; 40 

days after 

extraction 

Chlorinated Phenolics 

(EPA 1653) 
W 

G, Teflon- 

Lined Cap 

H
2

SO
4

 to pH<2, Cool, 

4°C
g

 

30 days until 

extraction; 30 

days after 

extraction 
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DETERMINATIONa MATRIXb CONTAINERC PRESERVATION HOLDING TIME 

Polynuclear Aromatic 

Hydrocarbons 

(EPA 625, 8270) 

W, S 
G, Teflon- 

Lined Cap 

Cool, 4°C, Store in 

Dark
g

 

7
f 

days until 

extraction; 40 

days after 

extraction 

Organochlorine Pesticides and 

PCBs (EPA 608, 8081, 8082, 

GC/MS/MS) 

W, S 
G, Teflon- 

Lined Cap 
Cool, 4°C 

7
f 

days until 

extraction; 40 

days after 

extraction 

Organophosphorus Pesticides 

(EPA 8141, GC/MS/MS) 
W, S 

G, Teflon- 

Lined Cap 

Cool, 4°C, Store in 

Dark
g

 

7
f 

days until 

extraction; 40 

days after 

extraction 

Nitrogen- and Phosphorus-

Containing Pesticides (EPA 8141) 
W,S 

G, Teflon- 

Lined Cap 
Cool, 4°C

g

 

7
f 

days until 

extraction; 40 

days after 

extraction 

 

 

Purgeable Organics 

(EPA 524.2) 
DW 

G, Teflon- 

Lined, 

Septum cap 

Ascorbic Acid, HCl to 

pH<2, Cool, 4°C, No 

Headspace 

14 days 

EDB, DBCP, and TCP 

(EPA 504.1) 
W 

G, Teflon 

Lined Cap 

Cool, 4°C, 3 mg 

Na
2

S
2

O
3 

, No Headspace 
14 days 

Chlorinated Herbicides 

(EPA 515.4) 
DW 

G, Amber, 

Teflon-Lined 

Cap 

If Res.Cl, 2mg/40 mL 

NaS; Cool , <6ºC 

14 days until 

extraction; 21 

days after 

extraction 

Chlorinated Pesticides 

(EPA 508.1, 525.2) 
DW 

G, Amber, 

Teflon-Lined 

Cap 

50 mg/L NaS, HCl to 

pH< 2;Cool 4ºC 

14 days until 

extraction; 30 

days after 

extraction 

Diquat and Paraquat 

(EPA 549.2) 
DW 

G, Amber, 

Teflon-Lined 

Cap 

100 mg/L Na
2

S
2

O
3

, 

Res.Cl.Cool 4ºC 

7 days until 

extraction; 21 

days after 

extraction 

Endothall (EPA 548.1) DW 

G, Amber, 

Teflon-Lined 

Cap 

Cool, 4°C 

7 days until 

extraction; 14 

days after 

extraction 

Haloacetic Acids (EPA 552.2) DW 

G, Amber, 

Teflon-Lined 

Cap 

100 mg/L NH Cl, Cool, 
4 

4°C 

14 days until 

extraction; 7 

days after 

extraction 

Semivolatile Organics 

(EPA 525.2) 
DW 

G, Amber, 

Teflon-Lined 

Cap 

50 mg/L NaS, HCl to 

pH< 2;Cool, 4°C 

14 days until 

extraction; 30 

days after 

extraction 
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DETERMINATIONa MATRIXb CONTAINERC PRESERVATION HOLDING TIME 

Nitrosoamines (EPA 521) DW 

G, Amber, 

Teflon-Lined 

Cap 

Dechlorinate at 

collection
g

 

14 days until 

extraction; 28 

days after 

extraction 

Selected Pesticides and Flame 

Retardants (EPA 527) 
DW 

G, Amber, 

Teflon-Lined 

Cap 

See Method, Cool, 4°C 

14 days until 

extraction; 28 

days after 

extraction 

 

 

Semivolatile Organics (EPA 

1311/8270) 

HW 
G, Teflon - 

Lined Cap 

Sample: Cool, 4°C, 

Store in dark
g

 

14 days until 

TCLP extraction 

  
TCLP extract: Cool, 

4°C, Store in dark
g

 

7 days until 

extraction; 40 

days after 

extraction 

Organochlorine Pesticides 

(EPA 1311/8081) 

HW 
G, Teflon 

Lined Cap 
Sample: Cool, 4°C 

14 days until 

TCLP extraction 

  
TCLP extract: Cool, 

4°C 

7 days until 

extraction; 40 

days after 

extraction 

Chlorinated Herbicides 

(EPA 1311/8151) 

HW 
G, Teflon 

Lined Cap 
Sample: Cool, 4°C 

14 days until 

TCLP extraction 

  
TCLP extract: Cool, 

4°C 

7 days until 

extraction; 40 

days after 

extraction 

Mercury( EPA 1311/7470) 

HW P,G Sample: Cool, 4
o

C 
28 days until 

extraction 

  TCLP extract: HNO
3

 to 

pH<2 

28 days after 

extraction 

Metals, except Mercury 

(EPA 1311/6010) 

HW P,G Sample: Cool, 4
o

C 
180 days unt i l  

extraction; 

  
TCLP extract: HNO

3

 to 

pH<2 

14 days until 

TCLP extraction 

Volatile Organics 

(EPA 1311/8260) 

HW 
G, Teflon 

Lined Cap 

Sample: Cool, 4°C , 

Minimize Headspace 

14 days until 

TCLP extraction 

  Extract: Cool 4
o

C, HCL to 

pH,2, No Headspace 

14 days afte r 

extraction 

a For EPA SW-846 methods the method listed generically, without specific revision suffixes 

b DW = Drinking Water, W = Water; S = Soil or Sediment; HW = Hazardous Waste 

c P = Polyethylene; G = Glass, F- Fluoropolymer 

d For chlorinated water samples 

e The maximum holding time dependent upon the geographical proximity of sample source to the lab. 

f Fourteen days until extraction for soil, sediment, and sludge samples. 

g If the water sample contains residual chlorine, 10% sodium thiosulfate is used to dechlorinate. 
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APPENDIX G – Standard Operating Procedures 

 

Corporate General and Quality Assurance SOPs 

SOP TITLE SOP ID Revision 

Laboratory Ethics and Data Integrity CE-GEN001 2.00 

(proprietary– client specific) CE-GEN002 1.00 

Records Management Policy CE-GEN003 1.00 

Preventive Action CE-GEN004 1.00 

Document Control CE-GEN005 1.00 

Data Recall CE-GEN006 0.00 

Procurement and Control of Laboratory Services and Supplies CE-GEN007 0.00 

Method Development  CE-GEN008 0.00 

Establishing Standard Operating Procedures CE-GEN009 0.00 

Handling Customer Feedback CE-GEN010 0.00 

Assigning and TSR to a Project CE-GEN011 0.00 

Policy for the Use of Accreditation Organization Names, Symbols, 

and Logos 

CE-GEN012 0.00 

(proprietary – client specific) CE-GEN013 0.00 

(proprietary– client specific) CE-GEN014 0.00 

Internal Audits CE-QA001 1.00 

Manual Integration Policy CE-QA002 1.00 

Training Policy CE-QA003 1.00 

Qualification of Subcontract Laboratories CE-QA004 2.00 

Laboratory Management Review CE-QA005 1.00 

Proficiency Testing Sample Analysis CE-QA006 1.00 

Making Entries onto Analytical Records CE-QA007 1.00 

Nonconformance and Corrective Action CE-QA008 1.00 

Control Limits CE-QA009 1.00 

Estimation of Uncertainty of Analytical Measurements CE-QA010 0.00 

Performing Method Detection Limit Studies and Establishing Limits 

of Detection and Quantitation 

CE-QA011 0.00 

Quality of Reagents and Standards CE-QA012 0.00 
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LABORATORY SOPs 

DATA ARCHIVING ADM-ARCH 6 

DOCUMENTING LABORATORY BALANCE AND TEMPERATURE CHECKS ADM-BAL 6 

SAMPLE BATCHES ADM-BATCH 10 

CONTROL CHARTING QUALITY CONTROL DATA ADM-CHRT 3 

DEPARTMENT OF DEFENSE PROJECTS LABORATORY PRACTICES AND PROJECT 

MANAGEMENT 

ADM-DOD 6 

DEPARTMENT OF DEFENSE PROJECTS LABORATORY PRACTICES AND PROJECT 

MANAGEMENT – QSM 5.0 

ADM-DOD5 0 

LABORATORY DATA REVIEW PROCESS ADM-DREV 8 

CONTINGENCY PLAN FOR LABORATORY EQUIPMENT FAILURE ADM-ECP 3 

METHOD VALIDATION DOCUMENTATION ADM-MDLC 4 

MANUAL INTEGRATION OF CHROMATOGRAPHIC PEAKS ADM-MI 0 

PROJECT MANAGEMENT  ADM-PCM 12 

DATA REPORTING AND REPORT GENERATION ADM-RG 9 

REAGENT AND STANDARDS LOGIN AND TRACKING ADM-RLT 5 

SUPPORT EQUIPMENT MONITORING AND CALIBRATION ADM-SEMC 13 

SOFTWARE QUALITY ASSURANCE AND DATA SECURITY ADM-

SWQADATA 

0 

ALS KELSO TRAINING PROCEDURE ADM-TRAIN 2 

CHECKING VOLUMETRIC LABWARE ADM-

VOLWARE 

4 

SOP FOR WISCONSIN PROJECTS LABORATORY PRACTICES AND PROJECT 

MANAGEMENT, WI ADMINISTRATIVE CODE, CHAPTER NR 149 

ADM-WISC 1 

COLIFORM, FECAL BIO-9221FC 9 

COLIFORM, TOTAL  BIO-9221TC 6 

COLIFORM, TOTAL (MEMBRANE FILTER PROCEDURE) BIO-9222B 0 

COLIFORM, FECAL (MEMBRANE FILTER PROCEDURE) BIO-9222D 4 

COLILERT® , COLILERT-18®, & COLISURE® BIO-9223 9 

ENTEROLERT BIO-ENT 2 

HEPTEROTROPHIC PLATE COUNT BIO-HPC 7 

MICROBIOLOGY QUALITY ASSURANCE  AND QUALITY CONTROL BIO-QAQC 16 

SHEEN SCREEN/OIL DEGRADING MICROORGANISMS BIO-SHEEN 3 
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SEPARATORY FUNNEL LIQUID-LIQUID EXTRACTION EXT-3510 11 

CONTINUOUS LIQUID - LIQUID EXTRACTION EXT-3520  16 

SOLID PHASE EXTRACTION EXT-3535 6 

SOXHLET EXTRACTION EXT-3540 11 

AUTOMATED SOXHLET EXTRACTION EXT-3541 10 

ULTRASONIC EXTRACTION EXT-3550  10 

WASTE DILUTION EXTRACTION EXT-3580 6 

SILICA GEL CLEANUP EXT-3630 5 

GEL PERMEATION CHROMATOGRAPHY EXT-3640A 8 

REMOVAL OF SULFUR USING COPPER EXT-3660 7 

REMOVAL OF SULFUR USING MERCURY EXT-3660M 3 

SULFURIC ACID CLEANUP EXT-3665 6 

CARBON CLEANUP EXT-CARCU 4 

DIAZOMETHANE PREPARATION  EXT-DIAZ 6 

FLORISIL CLEANUP  EXT-FLOR 6 

ORGANIC EXTRACTIONS GLASSWARE CLEANING  EXT-GC 7 

PERCENT LIPIDS IN TISSUE EXT-LIPID 5 

EXTRACTION METHOD FOR ORGANOTINS IN SEDIMENTS, WATER, AND TISSUE EXT-OSWT 8 

PREPARATION OF REAGENTS AND BLANK MATRICES USED IN SEMIVOLATILE 

ORGANICS ANALYSIS 

EXT-REAG 3 

ADDITION OF SPIKES AND SURROGATES EXT-SAS 10 

MEASURING SAMPLE WEIGHTS AND VOLUMES FOR ORGANIC ANALYSIS EXT-WVOL 3 

FACILITY AND LABORATORY CLEANING FAC-CLEAN 2 

OPERATION AND MAINTENANCE OF LABORATORY REAGENT WATER SYSTEMS FAC-WATER 2 

FLASHPOINT DETERMINATION - SETAFLASH GEN-1020 7 

COLOR  GEN-110.2 7 

TOTAL SOLIDS  GEN-160.3 14 

SOLIDS, TOTAL VOLATILE AND PERCENT ASH IN SOIL AND SOLID SAMPLES GEN-160.4 7 

SETTEABLE SOLIDS GEN-160.5 5 

HALIDES, ADSORBABLE ORGANIC (AOX) GEN-1650 4 
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GRAVIMETRIC DETERMINATION OF HEXANE EXTRACTABLE MATERIAL (1664) GEN-1664 9 

ALKALINITY TOTAL  GEN-2320 9 

HARDNESS, TOTAL  GEN-2340 8 

DETERMINATION OF INORGANIC ANIONS IN DRINKING WATER BY ION 

CHROMATOGRAPHY 

GEN-300.1 8 

ACIDITY GEN-305.2 4 

PERCHLORATE BY ION CHROMATOGRAPHY GEN-314.0 14 

CHLORIDE (TITRIMETRIC, MERCURIC NITRATE) GEN-325.3 5 

CHLORINE, TOTAL/FREE RESIDUAL GEN-330.4 3 

TOTAL RESIDUAL CHLORINE - METHOD 330.5 GEN-330.5 2 

AMMONIA BY FLOW INJECTION ANALYSIS GEN-350.1 10 

NITRATE/NITRITE, NITRITE BY FLOW INJECTION ANALYSIS  GEN-353.2 9 

PHOSPHORUS DETERMINATION USING COLORMETRIC PROCEDURE GEN-365.3 12 

PHENOLICS, TOTAL GEN-420.1 15 

AMMONIA AS NITROGEN BY ION SPECIFIC ELECTRODE GEN-4500 

NH3 E 

7 

DISSOLVED SILICA GEN-4500 

SIO2C 

3 

SILICA DETERMINATION USING SMARTCHEM METHOD GEN-4500 

SiO2E 

2 

NITRITE BY COLORIMETRIC PROCEDURE GEN-

4500NO2 B 

3 

ORTHOPHOSPHATE DETERMINATION USING COLORIMETRIC PROCEDURE GEN-4500-P-

E 

2 

SULFIDE, METHYLENE BLUE GEN-

4500S2D 

3 

SULFIDE, TITRIMETRIC (IODINE) GEN-

4500S2F 

3 

HALOGENS TOTAL AS CHLORIDE BY BOMB COMBUSTION GEN-5050 3 

BIOCHEMICAL OXYGEN DEMAND  GEN-5210B 6 

HALIDES, ADSORBABLE ORGANIC (AOX) - SM 5320B GEN-5320B 3 

AQUATIC HUMIC SUBSTANCES GEN-5510B 1 

DETERMINATION OF METHYLENE BLUE ACTIVE SUBSTANCES (MBAS) GEN-5540C 7 

TANNIN AND LIGNIN GEN-5550 6 

HALIDES, TOTAL ORGANIC (TOX) GEN-9020 9 

HALIDES, EXTRACTABLE ORGANIC (EOX) GEN-9020M 4 

TOTAL SULFIDES BY METHYLENE BLUE DETERMINATION GEN-9030 10 
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TOTAL HALIDES BY OXIDATIVE COMBUSTION AND MICROCOULOMETRY GEN-9076 2 

TOTAL CARBON IN SOIL GEN-ASTM 9 

AUTOFLUFF GEN-

AUTOFLU 

2 

SULFIDES, ACIDS VOLATILE GEN-AVS 7 

HEAT OF COMBUSTION GEN-BTU 5 

CHLOROPHYLL-a BY COLORIMETRY GEN-CHLOR 3 

TOTAL CYANIDES AND CYANIDES AMENABLE TO CHLORINATION GEN-CN 19 

CYANIDE, WEAK ACID DISSOCIABLE GEN-CNWAD 2 

CHEMICAL OXYGEN DEMAND  GEN-COD 9 

CONDUCTIVITY IN WATER  AND WASTES GEN-COND 10 

CORROSIVITY TOWARDS STEEL GEN-CORR 2 

HEXAVALENT CHROMIUM - COLORIMETRIC  GEN-CR6 12 

STANDARD TEST METHODS FOR DETERMINING SEDIMENT CONCENTRATION IN 

WATER SAMPLES 

GEN-D3977 0 

CARBONATE (CO3) BY EVOLUTION AND COLUMETRIC TITRATION  GEN-D513-

82M 

1 

SULFIDE, SOLUBLE DETERMINATION OF SOLUBLE SULFIDE IN SEDIMENT GEN-DIS.S2 3 

BULK DENSITY OF SOLID WASTE FRACTIONS GEN-E1109 1 

FDA EXTRACTABLES GEN-FDAEX 2 

FERROUS IRON IN WATER GEN-FeII 4 

FLUORIDE BY ION SELECTIVE ELECTRODE GEN-FISE 9 

FORMALDEHYDE COLORIMETRIC DETERMINATION GEN-FORM 3 

HYDROGEN PEROXIDE BY PERMANGANATE TITRATION GEN-H2O2 2 

HYDROGEN HALIDES BY ION CHROMATOGTRAPHY (METHOD 26) GEN-HA26 3 

HYDAZINE IN WATER USING COLORIMETRIC PROCEDURE GEN-HYD 2 

TOTAL SULFUR FOR ION CHROMATOGRAPHY GEN-ICS 2 

ION CHROMATOGRAPHY GEN-IONC 17 

COLOR, NCASI   GEN-NCAS 3 

NITROCELLULOSE IN SOIL GEN-NCEL 1 

OXYGEN CONSUMPTION RATE GEN-O2RATE 1 

CARBON, TOTAL ORGANIC DETERMINATION (WALKELY BLACK METHOD) GEN-OSU 3 
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Ph IN SOIL AND SOLIDS  GEN-Phs 13 

Ph IN WATER  GEN-Phw 13 

PARTICLE SIZE DETERMINATION - ASTM PROCEDURE GEN-PSASTM 2 

PARTICLE SIZE DETERMINATION GEN-PSP 8 

SULFIDES, REACTIVE  GEN-RS 5 

TOTAL SULFIDE BY PSEP GEN-S2PS 2 

SULFITE GEN-SO3 3 

SPECIFIC GRAVITY GEN-SPGRAV 1 

SUBSAMPLING AND COMPOSITING OF SAMPLES GEN-SUBS 6 

SOLIDS, TOTAL DISSOLVED (TDS) GEN-TDS 11 

THIOCYANATE GEN-THIOCN 2 

NITROGEN, TOTAL AND SOLUBLE KJELDAHL  GEN-TKN 14 

TOTAL NITROGEN AND TOTAL PHOSPHORUS BY ALKALINE PERSULFATE DIGESTION 

NCASI METHOD TNTP-W10900 

GEN-TNTP 1 

TOTAL ORGANIC CARBON IN WATER GEN-TOC 14 

SOLIDS, TOTAL SUSPENDED (TSS)  GEN-TSS 11 

TURBIDITY MEASUREMENT  GEN-TURB 6 

GLASSWASHING FOR INORGANIC ANALYSES  GEN-WASH 4 

PHARMACEUTICALS, PERSONAL CARE PRODUCTS AND ENDOCRINE DISRUPTING 

COMPOUNDS BY HPLC/TANDEM MASS SPECTROMETRY (HPLC/MS/MS) 

LCP-1694 5 

DETERMINATION OF SELECTED PERFLUORINATED ALKYL ACIDS IN DRINKING 

WATER BY SOLID PHASE EXTRACTION AND TANDEM (LC/MS/MS) 

LCP-537 2 

DETERMINATION OF HORMONES IN DRINKING WATER BY SOLID PHASE 

EXTRACTION AND LIQUID CHROMATOGRAPHY ELECTROSPRAY IONIZATION 

TANDEM (LC/ESI-MS/MS) 

LCP-539 2 

PERCHLORATE IN WATER, SOILS, AND SOLID WASTE USING LIQUID 

CHROMATOGRAPHY TANDEM MASS SPECTROMETRY (LC/MS/MS) 

LCP-6850 0 

ALDEHYDES BY HPLC LCP-8315 7 

Quantitative Determination of Carbamate Pesticides in Solid Matrices by High 

Performance Liquid Chromatography/Tandam Mass Spectrometry (HPLC/MS/MS) 

LCP-8321(S) 1 

Determination of Carbamates in Water by EPA 8321 Using LC Tandem Mass 

Spectrometry 

LCP-8321W 2 

NITROAROMATICS AND NITRAMINES BY HIGH PERFORMANCE LIQUID 

CHROMATOGRAPHY(HPLC) 

LCP-8330B 4 

Acrylamide by High Performance Liquid Chromatography/tandem mass 

spectrometry (HPLC/ms/ms).. 

LCP-ACRYL 2 

Dioctyl sulfosuccinate by High Performance Liquid Chromatography/tandem mass 

spectrometry (HPLC/ms/ms).. 

LCP-DOS 5 

QUANTITATION OF NITROAROMATICS AND NITRAMINES IN WATER, SOIL, AND 

TISSUE BY LIQUID CHROMATOGRAPHY AND TANDEM MASS SPECTROMETRY (LC-

MS/MS) 

LCP-LCMS4 2 

NITROGUANIDINE BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY LCP-NITG 7 
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QUANTITATION OF NITROPHENOLS IN SOILS BY LIQUID CHROMATOGRAPHYAND 

TANDEM MASS SPECTROMETRY (LC-MS/MS) 

LCP-NITRO 3 

ORGANIC ACIDS IN AQUEOUS MATRICES BY HPLC  LCP-OALC 5 

QUANTITATIVE DETERMINATION OF OPTICAL BRIGHTENER 220 By High 

Performance Liquid Chromatography (HPLC) 

LCP-OPBr 1 

OXYANIONS IN WATER USING LIQUID CHROMATOGRAPHY TANDEM MASS 

SPECTROMETRY (LC/MS/MS) 

LCP-OXY 0 

PERFLUORINATED COMPOUNDS BY HPLC/MS/MS LCP-PFC 4 

DETERMINATION OF PHTHALATES IN FOOD BY LIQUID CHROMATOGRAPHY 

TANDEM MASS SPECTROMETRY (LC/MSMS) 

LCP-PHT 1 

PICRIC ACID AND PICRAMIC ACID BY HPLC LCP-PICRIC 3 

METHYL MERCURY IN SOIL AND SEDIMENT BY ATOMIC FLUORESCENCE 

SPECTROMETRY 

MET-1630S 3 

METHYL MERCURY IN TISSUE BY ALCOHOLIC POTASSIUM HYDROXIDE DIGESTION, 

ETHYLATION, PURGE AND TRAP, AND COLD  VAPOR ATOMIC FLUORESCENCE 

SPECTROMETRY 

MET-1630T 2 

METHYL MERCURY IN WATER BY ATOMIC FLUORESCENCE SPECTROMETRY MET-1630W 3 

MERCURY IN WATER BY OXIDATION, PURGE&TRAP, AND COLD VAPOR ATOMIC 

FLUORES. SPECTROMETRY  

MET-1631 13 

DETERMINATION OF ARSENIC SPECIES BY HYDRIDE GENERATION CRYOGENIC 

TRAPPING GAS CHROMATOGRAPHY ATOMIC ABSORPTION SPECTROPHOTOMETRY 

MET-1632 3 

MERCURY IN WATER MET-245.1 14 

METALS DIGESTION MET-3010A 12 

METALS DIGESTION MET-3020A 15 

METALS DIGESTION MET-3050B 14 

CLOSED VESSEL OIL DIGESTION MET-3051M 3 

CLOSED VESSEL DIGESTION OF SILICEOUS AND ORGANICALLY BASED MATRICIES MET-3052M 1 

DETERMINATION OF METALS & TRACE ELEMENTS BY INDUCTIVELY COUPLED 

PLASMA-MS (METHOD 6020) 

MET-6020 16 

ARSENIC BY BOROHYDRIDE REDUCTION ATOMIC ABSORPTION MET-7062 4 

METALS DIGESTION FOR HEXAVALENT CHROMIUM MET-7195 9 

MERCURY IN LIQUID WASTE MET-7470A 16 

MERCURY IN SOLID OR SEMISOLID WASTE MET-7471 17 

SELENIUM BY BOROHYDRIDE REDUCTION ATOMIC ABSORPTION MET-7742 4 

BIOACCESSIBILITY OF METALS IN SOIL AND SOLID WASTE MET-BIOACC 1 

METALS DIGESTION OF AQUEOUS SAMPLES MET-DIG 15 

SAMPLE FILTRATION FOR METALS ANALYSIS MET-FILT 4 

METALS LABORATORY GLASSWARE CLEANING  MET-GC 5 

DETERMINATION OF TRACE METALS BY GRAPHITE FURNACE ATOMIC ABSORPTION 

SPECTROMETRY (GFAA) 

MET-GFAA 21 
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DETERMINATION OF METALS AND TRACE ELEMENTS BY ICP/AES MET-ICP 25 

DETERMINATION OF METALS & TRACE ELEMENTS BY INDUCTIVELY COUPLED 

PLASMA-MS (METHOD 200.8) 

MET-ICPMS 16 

TRACE METALS IN WATER BY PRECONCENTRATION USING REDUCTIVE 

PRECIPITATION FOLLOWED BY ICP-MS 

MET-RPMS 7 

METALS AND SEMIVOLATILES SPLP EXTRACTION (EPA METHOD 1312) MET-SPLP 1 

WASTE EXTRACTION TEST (WET) PROCEDURE (STLC) for NONVOLATILE and 

SEMIVOLATILE PARAMETERS 

MET-STLC 2 

METALS AND SEMIVOLATILES TCLP EXTRACTION (EPA METHOD 1311) MET-TCLP 9 

SAMPLE PREPARATION OF BIOLOGICAL TISSUES FOR METALS ANALYSIS BY GFAA, 

ICP-OES, AND ICP-MS 

MET-TDIG 4 

TISSUE SAMPLE PREPARATION MET-TISP 9 

ANALYSIS OF WATER AND SOLID SAMPLES FOR ALIPHATIC HYDROCARBONS PET-ALIPHAT 2 

GASOLINE RANGE ORGANICS BY GAS CHROMATOGRAPHY PET-GRO 10 

ANALYSIS OF WATER, SOLIDS AND SOLUBLE WASTE SAMPLES FOR SEMI-VOLATILE 

FUEL HYDROCARBONS 

PET-SVF 14 

ANALYSIS OF WATER AND SOLIDS SAMPLES FOR TOTAL PETROLEUM 

HYDROCARBONS 

PET-TPH 2 

ANALYSIS OF SOLID AND AQUEOUS SAMPLES FOR STATE OF WISCONSIN DIESEL 

RANGE ORGANICS 

PHC-WIDRO 5 

BOTTLE ORDER PREPARATION AND SHIPPING SMO-BORD 16 

SAMPLE DISPOSAL SMO-DISP 12 

FOREIGN SOILS HANDLING TREATMENT SMO-FSHT 11 

SAMPLE RECEIVING  SMO-GEN 31 

SAMPLE TRACKING AND INTERNAL CHAIN OF CUSTODY SMO-SCOC 15 

ORGANOCHLORINE PESTICIDES AND PCBs (METHOD 608) SOC-608 8 

1,2-DIBROMOETHANE (EDB) AND 1,2-DIBROMO-3-CHLORO-PROPANE (DBCP) IN 

AQUEOUS SAMPLES BY MICROEXTRACTION AND GAS CHROMATOGRAPHY 

SOC-8011 0 

1,2-DIBROMOETHANE (EDB) AND 1,2-DIBROMO-3-CHLORO-PROPANE (DBCP) IN 

SOLIDS BY MICROEXTRACTION AND GAS CHROMATOGRAPHY 

SOC-8011S 0 

GLYCOLS SOC-8015 11 

ORGANOCHLORINE PESTICIDES BY GAS CHROMATOGRAPHY: CAPILLARY COLUMN 

TECHNIQUE 

SOC-8081 18 

PCBS AS AROCLORS SOC-8082Ar 16 

CONGENER-SPECIFIC DETERMINATION OF PCBS BY GC/ECD  SOC-8082Co 13 

DETERMINATION OF NITROGEN OR PHOSPHORUS CONTAINING PESTICIDES SOC-8141 13 

CHLORINATED HERBICIDES SOC-8151 16 

CHLORINATED PHENOLS METHOD 8151 MODIFIED SOC-8151M 11 

METHANOL IN PROCESS LIQUIDS AND STATIONARY SOURCE EMISSIONS SOC-9403 8 
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HAZARDOUS AIR POLLUTANTS  (HAPS) IN PULP AND PAPER INDUSTRY 

CONDENSATES 

SOC-9901 5 

HAPS AND OTHER COMPOUNDS IN IMPINGER/CANISTER SAMPLES FROM WOOD 

PRODUCTS FACILITIES 

SOC-9902 4 

ALCOHOLS SOC-ALC 2 

BUTYLTINS SOC-BUTYL 13 

CALIBRATION OF INSTRUMENTS FOR ORGANICS CHROMATOGRAPHIC ANALYSES SOC-CAL 9 

CONFIRMATION PROCEDURE FOR GC AND HPLC ANALYSES SOC-CONF 6 

DETERMINATION OF OTTO FUEL II IN WATER SOC-OTTO 2 

PREPARATION OF POLYETHYLENE (PE) PASSIVE SAMPLERS WITH PERFORMANCE 

REFERENCE COMPOUNDS (PRC) LOADING 

SOC-PE/PRC 0 

SEMI-VOLATILE ORGANICS SCREENING SOC-SCR 5 

1,2-DIBROMOETHANE, 1,2-DIBROMO-3-CHLOROPROPANE, AND 1,2,3-TCP BY GC SVD-504 10 

ORGANOCHLORINE PESTICIDES AND PCBS IN DRINKING WATER SVD-508_1 8 

CHLORINATED HEBICIDES IN DRINKING WATER  SVD-515.4 10 

N-NITROSAMINES BY GC/MS/MS SVD-521 6 

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS (METHOD 525.2) SVD-525 9 

ENDOTHALL IN DRINKING WATER BY GC/MS SVD-548 10 

DIQUAT AND PARAQUAT BY HPLC SVD-549 8 

HALOACETIC ACIDS IN DRINKING WATER SVD-552 8 

CHLORINATED PHENOLICS BY IN-SITU ACETYLATION AND GC/MS SVM-1653A 10 

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS SVM-625 8 

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS - METHOD 8270D SVM-8270D 4 

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS - LOW LEVEL PROCEDURE SVM-8270L 9 

POLYNUCLEAR AROMATIC HYDROCARBONS BY GAS CHROMATOGRAPHY/MASS 

SPECTROMETRY SIM 

SVM-8270P 9 

Quantifying and Reporting Alkylated Homologs of Polycyclic Aromatic 

Hydrocarbons for Gulf Oil Spill Analyses 

SVM-

8270PQAH 

0 

SEMIVOLATILE ORGANIC COMPOUNDS BY GC/MS SELECTED ION MONITORING SVM-8270S 7 

QUANTITATIVE GEOCHEMICAL BIOMARKERS BY GC/MS SELECTIVE ION 

MONITORING 

SVM-BIO 1 

OCTAMETHYLCYCLOTETRASILOXANE (D4) IN AQUEOUS SAMPLES BY GC/MS SVM-D4AQ 0 

OCTAMETHYLCYCLOTETRASILOXANE (D4) IN SEDIMENTS AND BIOSOLIDS BY 

GC/MS 

SVM-D4SO 0 

OCTAMETHYLCYCLOTETRASILOXANE (D4) IN BIOLOGICAL MATRICES BY GC/MS SVM-D4TI 0 

NONYLPHENOLS ISOMERS AND NONYLPHENOL ETHOXYLATES SVM-NONYL 5 
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ORGANOPHOSPHOROUS PESTICIDES BY GC/MS/MS SVM-OPPMS2 2 

CHLORINATED PESTICIDES BY GC/MS/MS SVM-

PESTMS2 

4 

POLYBROMINATED DIPHENYL ETHERS (PBDEs) AND POLYBROMINATED BIPHENYLS 

(PBBs) BY GC/MS 

SVM-ROHS 2 

DIMP SVM-SIM 0 

1,2,3-TRICHLOROPROPANE BY ISOTOPE DILUTION-GC/MS SIM SVM-TCP 0 

PURGE AND TRAP FOR AQUEOUS SAMPLES VOC-5030 9 

PURGE AND TRAP/EXTRACTION FOR VOC IN SOIL AND WASTE SAMPLES , CLOSED 

SYSTEM   

VOC-5035 10 

VOLATILE ORGANIC COMPOUNDS BY GC/MS  VOC-524.2 16 

VOLATILE ORGANIC COMPOUNDS IN WATER BY GC/MS SIM VOC-

524.2SIM 

0 

VOLATILE ORGANIC COMPOUNDS BY GC/MS  VOC-624 13 

VOLATILE ORGANIC COMPOUNDS BY GC/MS  VOC-8260 18 

VOLATILE ORGANIC COMPOUNDS BY GC/MS SELECTIVE ION MONITORING VOC-8260S 3 

VOA STORAGE BLANKS  VOC-BLAN 10 

SAMPLE SCREENING FOR VOLATILE ORGANIC COMPOUNDS IN SOIL, WATER AND 

MISC. MATRICES 

VOC-BVOC 8 

ZERO HEADSPACE EXTRACTION (EPA METHOD 1311) VOC-ZHE 8 
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APPENDIX I – Controlled and Normative Documents 

 
 

Internal QA Documents Location 

Quality Assurance Manual Q:\QA Manual\QAM.rXX.DOC 

ALS-Kelso Certifications/Accreditations Cert_kel.xls (QA Dept.) 

MDL/LOD/LOQ Tracking Spreadsheet MDL_LIST.(date).xls 

Technical Training Summary Database TrainDat.mdb 

Approved Signatories List QAM App A 

Personnel resumes/qualifications HR Department 

Personnel Job Descriptions  HR Department 

ALS – Kelso Data Quality Objectives Kelso DQO 20XX.rX.xls 

Master Logbook of Laboratory Logbooks QA Masterlog-001 

Standard Operating Procedures and Spreadsheet 1_ Kelso SOP.xls 

Proficiency Testing Schedule and Tracking Spreadsheet PT_Schedule.xls 

External Normative Documents Location 

USEPA Manual for the Certification of Laboratories Analyzing 

Drinking Water, 5th Edition, EPA 815-B-97-001 (January 2005 

QA Department 

USEPA 40 CFR Part 136, Guidelines for Establishing Test 

Procedures for the Analysis of Pollutants Under the Clean Water 

Act, and EPA Method Update Rule 2007 and 2012. 

QA Department and online 

access 

USEPA 40 CFR Part 141, National Primary Drinking Water 

Regulations and EPA Method Update Rule 2007. 

QA Department and online 

access 

National Environmental Laboratory Accreditation Program 

(NELAP), 2003 Quality Standards.  

QA Department 

TNI:  TNI Standard – Environmental Laboratory Sector, Volume 

1, Management and Technical Requirements for Laboratories 

Performing Environmental Analysis, EL-V1-2009. 

QA Department 

Quality Standards. American National Standard General 

requirements for the competence of testing and calibration 

laboratories, ANSI/ISO/IEC 17025:2005(E) 

QA Department 

DoD Quality Systems Manual for Environmental Laboratories, 

Versions 4.2 and 5.0 

QA Department and online 

access 

Analytical Methods (see References section) Laboratory Departments and 

Online access 
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APPENDIX J – Laboratory Accreditations 

 

The list of accreditations, certifications, licenses, and permits existing at the time of this QA Manual 

revision is given below, followed by the entire primary NELAP and DOD ELAP accreditations (un-

numbered attachments).  Current accreditation information is available at any time by contacting the 

laboratory or viewing the ALS Global website www.alsglobal.com.   

 

  

DoD ELAP L14-51-R2 

ISO 17025 L14-50 

    

  

Alaska DEC UST UST-040 

Arizona DHS AZ0339 

Arkansas - DEQ 88-0637 

California DHS 2795 

Florida DOH  E87412 

Hawaii DOH - 

Louisiana DEQ 3016 

Maine DHS WA01276 

Michigan DEQ 9949 

Minnesota DOH 053-999-457 

Montana DPHHS CERT0047 

Nevada DEP WA012762015-3 

New Jersey DEP WA005 

North Carolina DWQ 605 

Oklahoma DEQ 9801 

Oregon - DOH (primary NELAP) 

NELAP 

WA100010 

South Carolina DHEC 61002 

Texas CEQ T104704427-14-7 

Utah WA012762015-4 

Washington DOE C544 

Wisconsin DNR 998386840 

Wyoming (EPA Region8) - 

 
  

 Foreign Soil Permit USDA 

Plant Import Permit USDA 

Controlled Substances Permit US DEA 

Controlled Substances Permit WA DOH 
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Environmental Laboratory Accreditation Program

Oregon

Department of Agriculture, Laboratory Division
Department of Environmental Quality, Laboratory Division
Oregon Health Authority, Public Health Division

NELAP Recognized

ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

MATRIX :
Reference Code Description

Biological Tissue

ALS Kelso LCP-PFC 4 ALS Kelso - Perfluorinated Compounds by HPLC-MS-MS60001505

AnalyteAnalyte Code
Perfluorobutane Sulfonate (PFBS)6911
Perfluorodecane Sulfonate (PFDS)9562
Perfluorodecanoic acid (PFDA)6905
Perfluorododecanoic (PFDDA)6903
Perfluoroheptanoic acid (PFHA)6908
Perfluorohexane Sulfonate (PFHS)6910
Perfluorohexanoic acid (PFHXA)6913
Perfluorononanoic acid (PFNA)6906
Perfluorooctanoic acid6912
Perfluorooctanoic Sulfonate (PFOS)6909
Perfluoropentanoic acid (PFPEA)6914
Perfluoroundecanoic acid (PFUDA)6904

CAS SOC-Butyl Butyltin by GC/Flame Photometric Detector60035009

AnalyteAnalyte Code
Butyltin trichloride1201
Dibutyltin dichloride1202
Tetrabutyltin1209
Tributyltin chloride1203

EPA 1631E Mercury in Water by Oxidation, Purge & Trap, and Cold Vapor Atomic
Fluorescence

10237204

AnalyteAnalyte Code
Mercury1095

EPA 1632A Arsenic in Water by Gaseous Hydride Atomic Absorption10123407

AnalyteAnalyte Code
Arsenic1010
Arsenite (As+3)1012
Dimethylarsinic acid (DMA)6138
Monomethylarsonic acid (MMA)1207

EPA 3540C Soxhlet Extraction10140202

AnalyteAnalyte Code
Extraction/Preparation8031
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

EPA 3541 Automated Soxhlet Extraction10140406

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3630C Silica gel cleanup10146802

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3640A Gel Preparation Cleanup10147203

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 365.3 Phosphorous - Colorimetric, two reagent.10070607

AnalyteAnalyte Code
Total Phosphate1908

EPA 3660B Sulfur cleanup10148400

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3665A Sulfuric Acid / permanganate Cleanup10148808

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 5035A Closed-System Purge-and-Trap and Extraction for Volatile Organics in
Soil and Waste Samples

10284807

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 6010C ICP - AES10155803

AnalyteAnalyte Code
Aluminum1000
Antimony1005
Arsenic1010
Barium1015
Beryllium1020
Boron1025
Cadmium1030
Chromium1040
Cobalt1050
Copper1055
Iron1070
Lead1075
Manganese1090
Molybdenum1100
Nickel1105
Selenium1140
Silver1150
Tin1175
Vanadium1185
Zinc1190
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

EPA 6020A Inductively Coupled Plasma-Mass Spectrometry10156408

AnalyteAnalyte Code
Aluminum1000
Antimony1005
Arsenic1010
Barium1015
Beryllium1020
Cadmium1030
Chromium1040
Cobalt1050
Copper1055
Iron1070
Lead1075
Manganese1090
Molybdenum1100
Nickel1105
Selenium1140
Silver1150
Thallium1165
Vanadium1185
Zinc1190

EPA 7196A Chromium Hexavalent colorimetric10162400

AnalyteAnalyte Code
Chromium VI1045

EPA 7471B Mercury by Cold Vapor Atomic Absorption10166402

AnalyteAnalyte Code
Mercury1095

EPA 7742 Selenium by Borohydride Reduction and Atomic Absorption10169207

AnalyteAnalyte Code
Selenium1140

EPA 8081B Organochlorine Pesticides by GC/ECD10178800

AnalyteAnalyte Code
2,4'-DDD8580
2,4'-DDE8585
2,4'-DDT8590
4,4'-DDD7355
4,4'-DDE7360
4,4'-DDT7365
Alachlor7005
Aldrin7025
alpha-BHC (alpha-Hexachlorocyclohexane)7110
alpha-Chlordane7240
beta-BHC (beta-Hexachlorocyclohexane)7115
Chlordane (tech.)7250
Chlorpyrifos7300
cis-Nonachlor7925
delta-BHC7105
Dieldrin7470
Endosulfan I7510
Endosulfan II7515
Endosulfan sulfate7520
Endrin7540
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Endrin aldehyde7530
Endrin ketone7535
gamma-BHC (Lindane, gamma-HexachlorocyclohexanE)7120
gamma-Chlordane7245
Heptachlor7685
Heptachlor epoxide7690
Hexachlorobenzene6275
Hexachlorobutadiene4835
Isodrin7725
Methoxychlor7810
Mirex7870
Oxychlordane3890
Toxaphene (Chlorinated camphene)8250

EPA 8082A Polychlorinated Biphenyls (PCBs) by GC/ECD10179201

AnalyteAnalyte Code
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl   (BZ-206)9095
2,2',3,3',4,4',5,5'-Octachlorobiphenyl   (BZ-194)9090
2,2',3,3',4,4',5,6-Octachlorobiphenyl   (BZ-195)9103
2,2',3,3',4,4',5-Heptachlorobiphenyl   (BZ-170)9065
2,2',3,3',4,4'-Hexachlorobiphenyl   (BZ-128)9020
2,2',3,3',4,5',6,6'-Octachlorobiphenyl   (BZ-201)9112
2,2',3,3',4,5,6'-Heptachlorobiphenyl   (BZ-174)9116
2,2',3,3',4,5',6'-Heptachlorobiphenyl   (BZ-177)9114
2,2',3,3',4,6'-Hexachlorobiphenyl   (BZ-132)9120
2,2',3,4,4',5,5',6-Octachlorobiphenyl   (BZ-203)9133
2,2',3,4,4',5,5'-Heptachlorobiphenyl  (BZ-180)9134
2,2',3,4,4',5',6-Heptachlorobiphenyl   (BZ-183)9075
2,2',3,4,4',5'-Hexachlorobiphenyl   (BZ-138)9025
2,2',3,4,4',6,6'-Heptachlorobiphenyl   (BZ-184)9139
2,2',3,4',5,5',6-Heptachlorobiphenyl   (BZ-187)9080
2,2',3,4,5,5'-Hexachlorobiphenyl   (BZ-141)9030
2,2',3,4',5',6-Hexachlorobiphenyl   (BZ-149)9151
2,2',3,4,5'-Pentachlorobiphenyl   (BZ-87)8975
2,2',3,4',5-Pentachlorobiphenyl   (BZ-90)9155
2,2',3,4',5'-Pentachlorobiphenyl   (BZ-97)9154
2,2',3,5,5',6-Hexachlorobiphenyl   (BZ-151)9035
2,2',3,5',6-Pentachlorobiphenyl   (BZ-95)9166
2,2',3,5'-Tetrachlorobiphenyl   (BZ-44)8945
2,2',4,4',5,5'-Hexachlorobiphenyl   (BZ-153)9040
2,2',4,4',5,6'-Hexachlorobiphenyl   (BZ-154)9174
2,2',4,4',5-Pentachlorobiphenyl   (BZ-99)9175
2,2',4,5,5'-Pentachlorobiphenyl   (BZ-101)8980
2,2',4,5'-Tetrachlorobiphenyl   (BZ-49)8950
2,2',5,5'-Tetrachlorobiphenyl   (BZ-52)8955
2,2',5-Trichlorobiphenyl   (BZ-18)8930
2,3,3',4,4',5,5'-Heptachlorobiphenyl   (BZ-189)9085
2,3,3',4,4',5-Hexachlorobiphenyl   (BZ-156)9050
2,3,3',4,4',5'-Hexachlorobiphenyl   (BZ-157)9045
2,3,3',4,4',6-Hexachlorobiphenyl   (BZ-158)9193
2,3,3',4,4'-Pentachlorobiphenyl   (BZ-105)8985
2,3,3',4',6-Pentachlorobiphenyl   (BZ-110)8990
2,3,3',4'-Tetrachlorobiphenyl   (BZ-56)9207
2,3',4,4',5,5'-Hexachlorobiphenyl   (BZ-167)9055
2,3',4,4',5',6-Hexachlorobiphenyl   (BZ-168)9218
2,3,4,4',5-Pentachlorobiphenyl   (BZ-114)9005
2,3',4,4',5-Pentachlorobiphenyl   (BZ-118)8995
2,3',4,4',5'-Pentachlorobiphenyl   (BZ-123)9000
2,3',4,4',6-Pentachlorobiphenyl   (BZ-119)9220
2,3,4,4'-Tetrachlorobiphenyl   (BZ-60)9221
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
2,3',4,4'-Tetrachlorobiphenyl   (BZ-66)8960
2,3',4',5-Tetrachlorobiphenyl   (BZ-70)9230
2,3',4'-Trichlorobiphenyl   (BZ-33)9239
2,3-Dichlorobiphenyl   (BZ-5)8920
2,4,4',5-Tetrachlorobiphenyl   (BZ-74)9250
2,4,4'-Trichlorobiphenyl   (BZ-28)9252
2,4',5-Trichlorobiphenyl   (BZ-31)8940
2-Chlorobiphenyl  (BZ-1)8915
3,3',4,4',5,5'-Hexachlorobiphenyl   (BZ-169)9060
3,3',4,4',5-Pentachlorobiphenyl   (BZ-126)9015
3,3',4,4'-Tetrachlorobiphenyl   (BZ-77)8965
3,4,4',5-Tetrachlorobiphenyl   (BZ-81)8970
3,4,4'-Trichlorobiphenyl   (BZ-37)9266
Aroclor-1016 (PCB-1016)8880
Aroclor-1221 (PCB-1221)8885
Aroclor-1232 (PCB-1232)8890
Aroclor-1242 (PCB-1242)8895
Aroclor-1248 (PCB-1248)8900
Aroclor-1254 (PCB-1254)8905
Aroclor-1260 (PCB-1260)8910
Aroclor-1262 (PCB-1262)8912
Aroclor-1268 (PCB-1268)8913
Decachlorobiphenyl   (BZ-209)9105

EPA 8270D Semivolatile Organic compounds by GC/MS10186002

AnalyteAnalyte Code
4-Bromophenyl phenyl ether (BDE-3)5660
Azobenzene5562
Benzaldehyde5570
Biphenyl5640
n-Nitrosodi-n-propylamine6545

EPA 8270D SIM Semivolatile Organic compounds by GC/MS Selective Ion Monitoring10242509

AnalyteAnalyte Code
1,2,4-Trichlorobenzene5155
1,2-Dichlorobenzene4610
1,2-Diphenylhydrazine6221
1,3-Dichlorobenzene4615
1,4-Dichlorobenzene4620
1-Methylnaphthalene6380
1-Methylphenanthrene9501
2,3,5-Trimethylnaphthalene6852
2,4,5-Trichlorophenol6835
2,4,6-Trichlorophenol6840
2,4-Dichlorophenol6000
2,4-Dimethylphenol6130
2,4-Dinitrophenol6175
2,4-Dinitrotoluene (2,4-DNT)6185
2,6-Dimethylnaphthalene6188
2,6-Dinitrotoluene (2,6-DNT)6190
2-Chloronaphthalene5795
2-Chlorophenol5800
2-Methyl-4,6-dinitrophenol (4,6-Dinitro-2-methylphenol)6360
2-Methylnaphthalene6385
2-Methylphenol (o-Cresol)6400
2-Nitroaniline6460
2-Nitrophenol6490
3 & 4 Methylphenol6412
4-Bromophenyl phenyl ether (BDE-3)5660
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
4-Chloro-3-methylphenol5700
4-Chlorophenyl phenylether5825
4-Methylphenol (p-Cresol)6410
4-Nitroaniline6470
4-Nitrophenol6500
Acenaphthene5500
Acenaphthylene5505
Anthracene5555
Benzo(a)anthracene5575
Benzo(a)pyrene5580
Benzo(e)pyrene5605
Benzo(g,h,i)perylene5590
Benzo(j)fluoranthene9309
Benzo(k)fluoranthene5600
Benzo[b]fluoranthene5585
Benzyl alcohol5630
Biphenyl5640
bis(2-Chloroethoxy)methane5760
bis(2-Chloroethyl) ether5765
bis(2-Chloroisopropyl) ether5780
Butyl benzyl phthalate5670
Carbazole5680
Chrysene5855
Di(2-ethylhexyl) phthalate   (bis(2-Ethylhexyl)phthalate, DEHP)6065
Dibenz(a,h) anthracene5895
Dibenzofuran5905
Diethyl phthalate6070
Dimethyl phthalate6135
Di-n-butyl phthalate5925
Di-n-octyl phthalate6200
Fluoranthene6265
Fluorene6270
Hexachlorobenzene6275
Hexachlorobutadiene4835
Hexachloroethane4840
Indeno(1,2,3-cd) pyrene6315
Isophorone6320
Naphthalene5005
Nitrobenzene5015
n-Nitrosodiethylamine6525
n-Nitrosodi-n-propylamine6545
n-Nitrosodiphenylamine6535
Pentachlorophenol6605
Perylene6608
Phenanthrene6615
Phenol6625
Pyrene6665

EPA 8330B Nitroaromatics, Nitramines and Nitrate Esters by High Performance
Liquid Chromatography (HPLC)

10308006

AnalyteAnalyte Code
1,3,5-Trinitrobenzene (1,3,5-TNB)6885
1,3-Dinitrobenzene (1,3-DNB)6160
2,4,6-Trinitrotoluene (2,4,6-TNT)9651
2,4-Dinitrotoluene (2,4-DNT)6185
2,6-Dinitrotoluene (2,6-DNT)6190
2-Amino-4,6-dinitrotoluene (2-am-dnt)9303
2-Nitrotoluene9507
3,5-Dinitroaniline6150
3-Nitrotoluene9510
4-Amino-2,6-dinitrotoluene (4-am-dnt)9306
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
4-Nitrotoluene9513
Methyl-2,4,6-trinitrophenylnitramine (tetryl)6415
Nitrobenzene5015
Nitroglycerin6485
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX)9522
Pentaerythritoltetranitrate9558
RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine)9432
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

MATRIX :
Reference Code Description

Drinking Water

EPA 180.1 Turbidity - Nephelometric10011402

AnalyteAnalyte Code
Turbidity2055

EPA 200.7 4.4 ICP - metals10013806

AnalyteAnalyte Code
Aluminum1000
Antimony1005
Barium1015
Beryllium1020
Boron1025
Cadmium1030
Calcium1035
Chromium1040
Copper1055
Hardness (calc.)1760
Iron1070
Magnesium1085
Manganese1090
Molybdenum1100
Nickel1105
Potassium1125
Silica as SiO21990
Silver1150
Sodium1155
Vanadium1185
Zinc1190

EPA 200.8 5.4 Metals by ICP-MS10014605

AnalyteAnalyte Code
Aluminum1000
Antimony1005
Arsenic1010
Barium1015
Beryllium1020
Cadmium1030
Chromium1040
Copper1055
Lead1075
Manganese1090
Nickel1105
Selenium1140
Silver1150
Thallium1165

EPA 245.1 3 Mercury by Cold Vapor Atomic Absorption10036609

AnalyteAnalyte Code
Mercury1095

EPA 300.0 2.1 Methods for the Determination of Inorganic Substances in
Environmental Samples

10053200

AnalyteAnalyte Code
Chloride1575
Fluoride1730
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Nitrate as N1810
Nitrate-nitrite1820
Nitrite as N1840
Sulfate2000

EPA 300.1 Ion chromatography - anions.10053608

AnalyteAnalyte Code
Bromate1535
Bromide1540
Chlorate1570
Chlorite1595

EPA 314.0 Perchlorate in Drinking Water by Ion Chromatography10055400

AnalyteAnalyte Code
Perchlorate1895

EPA 335.4 Methods for the Determination of Inorganic Substances in
Environmental Samples

10061208

AnalyteAnalyte Code
Total cyanide1645

EPA 353.2 2 Nitrate/Nitrite Nitrogen - Automated, Cadmium10067604

AnalyteAnalyte Code
Nitrate as N1810
Nitrite as N1840
Total nitrate+nitrite1825

EPA 504.1 EDB/DBCP/TCP micro-extraction, GC/ECD10082607

AnalyteAnalyte Code
1,2,3-Trichloropropane5180
1,2-Dibromo-3-chloropropane (DBCP)4570
1,2-Dibromoethane (EDB, Ethylene dibromide)4585

EPA 508.1 2 Chlorinated Pesticides, Herbicides, and Organohalides, liquid/solid
extraction by GC/ECD

10086405

AnalyteAnalyte Code
4,4'-DDD7355
4,4'-DDE7360
4,4'-DDT7365
Aldrin7025
alpha-BHC (alpha-Hexachlorocyclohexane)7110
alpha-Chlordane7240
beta-BHC (beta-Hexachlorocyclohexane)7115
Chlordane (tech.)7250
delta-BHC7105
Dieldrin7470
Endosulfan I7510
Endosulfan II7515
Endosulfan sulfate7520
Endrin7540
Endrin aldehyde7530
Endrin ketone7535
gamma-BHC (Lindane, gamma-HexachlorocyclohexanE)7120
gamma-Chlordane7245
Heptachlor7685
Heptachlor epoxide7690
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Methoxychlor7810
PCBs8870
Toxaphene (Chlorinated camphene)8250

EPA 515.4 1 Chlorinated acids Liquid/Solid and GC/ECD10088503

AnalyteAnalyte Code
2,4,5-T8655
2,4-D8545
2,4-DB8560
3,5-Dichlorobenzoic acid8600
4-Nitrophenol6500
Acifluorfen8505
Bentazon8530
Chloramben8540
Dalapon8555
DCPA di acid degradate8570
Dicamba8595
Dichloroprop (Dichlorprop)8605
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP)8620
Pentachlorophenol6605
Picloram8645
Silvex (2,4,5-TP)8650

EPA 524.2 4.1 Volatile Organic Compounds GC/MS Capillary Column10088809

AnalyteAnalyte Code
1,1,1,2-Tetrachloroethane5105
1,1,1-Trichloroethane5160
1,1,2,2-Tetrachloroethane5110
1,1,2-Trichloroethane5165
1,1-Dichloroethane4630
1,1-Dichloroethylene4640
1,1-Dichloropropene4670
1,2,3-Trichlorobenzene5150
1,2,3-Trichloropropane5180
1,2,4-Trichlorobenzene5155
1,2,4-Trimethylbenzene5210
1,2-Dibromo-3-chloropropane (DBCP)4570
1,2-Dichlorobenzene4610
1,2-Dichloroethane (Ethylene dichloride)4635
1,2-Dichloropropane4655
1,3,5-Trimethylbenzene5215
1,3-Dichlorobenzene4615
1,3-Dichloropropane4660
1,4-Dichlorobenzene4620
2,2-Dichloropropane4665
2-Chlorotoluene4535
4-Chlorotoluene4540
4-Isopropyltoluene (p-Cymene)4910
Benzene4375
Bromobenzene4385
Bromochloromethane4390
Bromodichloromethane4395
Bromoethane (Ethyl Bromide)4397
Bromoform4400
Carbon tetrachloride4455
Chlorobenzene4475
Chlorodibromomethane4575
Chloroethane (Ethyl chloride)4485
Chloroform4505
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
cis-1,2-Dichloroethylene4645
cis-1,3-Dichloropropene4680
Dibromomethane (Methylene bromide)4595
Dichlorodifluoromethane (Freon-12)4625
Ethylbenzene4765
Hexachlorobutadiene4835
Isopropylbenzene4900
m+p-xylene5240
Methyl bromide (Bromomethane)4950
Methyl chloride (Chloromethane)4960
Methyl tert-butyl ether (MTBE)5000
Methylene chloride (Dichloromethane)4975
Naphthalene5005
n-Butylbenzene4435
n-Propylbenzene5090
o-Xylene5250
sec-Butylbenzene4440
Styrene5100
tert-Butylbenzene4445
Tetrachloroethylene (Perchloroethylene)5115
Toluene5140
Total trihalomethanes5205
trans-1,2-Dichloroethylene4700
trans-1,3-Dichloropropylene4685
Trichloroethene (Trichloroethylene)5170
Trichlorofluoromethane (Fluorotrichloromethane, Freon 11)5175
Vinyl chloride5235
Xylene (total)5260

EPA 525.2 2 Semi-Volatile by SPE extraction and GC/MS10090003

AnalyteAnalyte Code
2,4-Dinitrotoluene (2,4-DNT)6185
2,6-Dinitrotoluene (2,6-DNT)6190
Acetochlor4310
Alachlor7005
Atrazine7065
Benzo(a)pyrene5580
bis(2-Ethylhexyl)adipate6062
Butachlor7160
Butyl benzyl phthalate5670
Dacthal (DCPA)8550
Di(2-ethylhexyl) phthalate   (bis(2-Ethylhexyl)phthalate, DEHP)6065
Diethyl phthalate6070
Dimethyl phthalate6135
Di-n-butyl phthalate5925
Di-n-octyl phthalate6200
EPTC (Eptam, s-ethyl-dipropyl thio carbamate)7555
Hexachlorobenzene6275
Hexachlorocyclopentadiene6285
Isophorone6320
Metolachlor7835
Metribuzin7845
Molinate7875
Propachlor (Ramrod)8045
Simazine8125
Terbacil8180
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

EPA 548.1 1 Endothall by Ion Exchange, Methylation and GC/MS10092805

AnalyteAnalyte Code
Endothall7525

EPA 549.2 Diquat/Paraquat, Liquid/Solid Extraction and HPLC/UV10093206

AnalyteAnalyte Code
Diquat9390
Paraquat9528

EPA 552.2 1 Haloacetic Acid/Dalapon, Liquid/Liquid Extraction, Derivitization and
GC/ECD

10095804

AnalyteAnalyte Code
Bromoacetic acid9312
Bromochloroacetic acid9315
Chloroacetic acid9336
Dibromoacetic acid9357
Dichloroacetic acid9360
Total haloacetic acids9414
Trichloroacetic acid9642

SM 2120 B 20th ED Color by Visual Comparison20224004

AnalyteAnalyte Code
Color1605

SM 2320 B 20th ED Alkalinity by Titration20045209

AnalyteAnalyte Code
Alkalinity as CaCO31505

SM 2340 B 20th ED Hardness by calculation20046202

AnalyteAnalyte Code
Hardness1750

SM 2510 B 20th ED Conductivity by Probe20048208

AnalyteAnalyte Code
Conductivity1610

SM 2540 C 20th ED Total Dissolved Solids20050004

AnalyteAnalyte Code
Residue-filterable (TDS)1955

SM 4500-Cl F 20th ED Residual Chlorine by DPD Ferrous Titration20080506

AnalyteAnalyte Code
Residual free chlorine1945

SM 4500-F¯ C 20th ED Fluoride by Ion Selective Electrode20102005

AnalyteAnalyte Code
Fluoride1730

SM 4500-H+ B 20th ED pH by Probe20104807

AnalyteAnalyte Code
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
pH1900

SM 4500-P E 20th ED Phosphorus by Ascorbic Acid Reduction20123802

AnalyteAnalyte Code
Orthophosphate as P1870

SM 5310 C 20th ED Total Organic Carbon by Persulfate-Ultraviolet Oxidation Method20138403

AnalyteAnalyte Code
Total organic carbon2040

SM 9215 B (PCA) 20th ED Heterotrophic Plate Count Pour Plate (plate count agar): Heterotrophic
Bacteria

20181208

AnalyteAnalyte Code
Heterotrophic plate count2555

SM 9223 B (Colilert-18® Multiple-tube) 20th
ED

Chromogenic/Fluorogenic Quantitative: Total Coliform and E. coli20229407

AnalyteAnalyte Code
Fecal coliforms2530

SM 9223 B (Colilert®) 20th ED Chromogenic/Fluorogenic Qualitative (Colilert®): Total Coliform and
E. coli

20212208

AnalyteAnalyte Code
Escherichia coli2525
Total coliforms2500

SM 9223 B (Colilert®-18) 20th ED Chromogenic/Fluorogenic Qualitative (Colilert®-18): Total Coliform
and E. coli

20214204

AnalyteAnalyte Code
Escherichia coli2525
Total coliforms2500

SM 9223 B (Colilert®-18) 21st ED Chromogenic/Fluorogenic Qualitative (Colilert®-18): Total Coliform
and E. coli

20214408

AnalyteAnalyte Code
Escherichia coli2525
Total coliforms2500
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

MATRIX :
Reference Code Description

Non-Potable Water

ALS Kelso LCP-Acryl 1 ALS Kelso - Acrylamide by HPLC/MS/MS60001712

AnalyteAnalyte Code
Acrylamide4330

ALS Kelso LCP-PFC 4 ALS Kelso - Perfluorinated Compounds by HPLC-MS-MS60001505

AnalyteAnalyte Code
Perfluorobutane Sulfonate (PFBS)6911
Perfluorodecane Sulfonate (PFDS)9562
Perfluorodecanoic acid (PFDA)6905
Perfluorododecanoic (PFDDA)6903
Perfluoroheptanoic acid (PFHA)6908
Perfluorohexane Sulfonate (PFHS)6910
Perfluorohexanoic acid (PFHXA)6913
Perfluorononanoic acid (PFNA)6906
Perfluorooctanoic acid6912
Perfluorooctanoic Sulfonate (PFOS)6909
Perfluoropentanoic acid (PFPEA)6914
Perfluoroundecanoic acid (PFUDA)6904

ASTM D1426-08B Ammonia by Titration30007397

AnalyteAnalyte Code
Ammonia as N1515

ASTM D1426-98B Ammonia by Titration30023406

AnalyteAnalyte Code
Ammonia as N1515

ASTM D3590-02(06)A Total Kjeldahl Nitrogen in Water30016819

AnalyteAnalyte Code
Kjeldahl nitrogen - total1795

ASTM D3590-89B Total Kjeldahl Nitrogen in Water30016809

AnalyteAnalyte Code
Kjeldahl nitrogen - total1795

ASTM D4129 05 Total and Organic Carbon in Water by High Temperature Oxidation
and by Coulometric Detection

30018907

AnalyteAnalyte Code
Total organic carbon2040

CAS PestMS2 (1699 modified) 2 Chlorinated Pesticides by GC/MS/MS60035101

AnalyteAnalyte Code
2,4'-DDD8580
2,4'-DDE8585
2,4'-DDT8590
4,4'-DDD7355
4,4'-DDE7360
4,4'-DDT7365
Aldrin7025
alpha-BHC (alpha-Hexachlorocyclohexane)7110
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
alpha-Chlordane7240
beta-BHC (beta-Hexachlorocyclohexane)7115
Chlorpyrifos7300
cis-Nonachlor7925
delta-BHC7105
Dieldrin7470
Endosulfan I7510
Endosulfan II7515
Endosulfan sulfate7520
Endrin7540
Endrin aldehyde7530
Endrin ketone7535
gamma-BHC (Lindane, gamma-HexachlorocyclohexanE)7120
gamma-Chlordane7245
Heptachlor7685
Heptachlor epoxide7690
Hexachlorobenzene6275
Isodrin7725
Methoxychlor7810
Mirex7870
Octachlorostyrene5553
Oxychlordane3890
trans-Nanochlor7910

CAS SOC-Butyl Butyltin by GC/Flame Photometric Detector60035009

AnalyteAnalyte Code
Butyltin trichloride1201
Dibutyltin dichloride1202
Tetrabutyltin1209
Tributyltin chloride1203

Enterolert® Chromogenic/Fluorogenic Quantitative (Enterolert®): Enterococci60030208

AnalyteAnalyte Code
Enterococci2520

EPA 1020A Ignitability Setaflash Closed-cup Method10117007

AnalyteAnalyte Code
Ignitability1780

EPA 160.4 Total Volatile Solids, ignition @ 550 C.10256801

AnalyteAnalyte Code
Vol. residue, density, water & solids content of coatings4075

EPA 1630 Methyl Mercury by Purge & Trap Cold Vapor Atomic Fluorescence
Spectrometry

10122608

AnalyteAnalyte Code
Methyl Mercury1205

EPA 1631E Mercury in Water by Oxidation, Purge & Trap, and Cold Vapor Atomic
Fluorescence

10237204

AnalyteAnalyte Code
Mercury1095

EPA 1632A Arsenic in Water by Gaseous Hydride Atomic Absorption10123407

AnalyteAnalyte Code
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Arsenic1010
Arsenite (As+3)1012
Dimethylarsinic acid (DMA)6138
Monomethylarsonic acid (MMA)1207

EPA 1650C Adsorbable Organic Halides by Adsorption and Coulometric Titration10125005

AnalyteAnalyte Code
Adsorbable organic halogens (AOX)4345

EPA 1653A Chlorinated Phenolics by "In Situ" Acetylation and GC/MS10125403

AnalyteAnalyte Code
2,3,4,6-Tetrachlorophenol6735
2,4,5-Trichlorophenol6835
2,4,6-Trichlorophenol6840
3,4,5-Trichlorocatechol6805
3,4,5-Trichloroguaiacol6815
3,4,6-Trichlorocatechol6810
3,4,6-Trichloroguaiacol6820
4,5,6-Trichloroguaiacol6825
Pentachlorophenol6605
Tetrachlorocatechol6720
Tetrachloroguaiacol6725
Trichlorosyringol6875

EPA 1664A (HEM) N-Hexane Extractable Material (Oil and Grease) by Extraction and
Gravimetry

10127807

AnalyteAnalyte Code
n-Hexane Extractable Material (O&G)1803
Oil & Grease1860

EPA 1694 1.0 Pharmaceuticals and Personal Care Products by HPLC/MS/MS10132908

AnalyteAnalyte Code
17a-estradiol6769
17a-ethynylestradiol6771
17ß-estradiol6773
Acetominophen4307
Androstenedione7052
Atrazine7065
Bisphenol A9301
Caffeine5675
Carbamazepine7194
DEET7375
Diazepam7086
Diclofenac7087
Diethylstilbestrol6075
Estriol7253
Estrone7254
Fluoxetine7257
Gemfibrozil7258
Hydrocodone7219
Ibuprofen7259
Iopromide7719
Meprobamate7313
Methadone7316
Naproxen7269
Oxybenzone7317
Pentoxifylline7318
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Progesterone7284
Salicylic acid9585
Sulfamethoxazole7297
Testosterone7301
Triclosan7304
Trimethoprim7307

EPA 180.1 Turbidity - Nephelometric10011402

AnalyteAnalyte Code
Turbidity2055

EPA 200.7 4.4 ICP - metals10013806

AnalyteAnalyte Code
Aluminum1000
Antimony1005
Arsenic1010
Barium1015
Beryllium1020
Boron1025
Cadmium1030
Calcium1035
Chromium1040
Copper1055
Hardness (calc.)1760
Iron1070
Lead1075
Magnesium1085
Manganese1090
Molybdenum1100
Nickel1105
Potassium1125
Selenium1140
Silica as SiO21990
Silver1150
Sodium1155
Strontium1160
Tin1175
Titanium1180
Vanadium1185
Zinc1190

EPA 200.8 5.4 Metals by ICP-MS10014605

AnalyteAnalyte Code
Aluminum1000
Antimony1005
Arsenic1010
Barium1015
Beryllium1020
Cadmium1030
Chromium1040
Cobalt1050
Copper1055
Iron1070
Lead1075
Manganese1090
Molybdenum1100
Nickel1105
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Selenium1140
Silver1150
Thallium1165
Uranium3035
Vanadium1185
Zinc1190

EPA 200.9 2.2 Metals by Graphite Atomic Absorption10015404

AnalyteAnalyte Code
Arsenic1010
Chromium1040
Lead1075
Selenium1140
Thallium1165

EPA 245.1 3 Mercury by Cold Vapor Atomic Absorption10036609

AnalyteAnalyte Code
Mercury1095

EPA 300.0 2.1 Methods for the Determination of Inorganic Substances in
Environmental Samples

10053200

AnalyteAnalyte Code
Bromide1540
Chloride1575
Fluoride1730
Nitrate as N1810
Nitrate-nitrite1820
Nitrite as N1840
Sulfate2000

EPA 3005A Acid Digestion of waters for Total Recoverable or Dissolved Metals10133207

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3010A Acid Digestion of Aqueous samples and Extracts for Total Metals10133605

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3020A Acid Digestion of Aqueous samples and Extracts for Total Metals for
Analysis by GFAA

10134404

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 314.0 Perchlorate in Drinking Water by Ion Chromatography10055400

AnalyteAnalyte Code
Perchlorate1895

EPA 330.4 Residual Chlorine - DPD-FAS Titration10059004

AnalyteAnalyte Code
Total residual chlorine1940

EPA 335.4 Methods for the Determination of Inorganic Substances in
Environmental Samples

10061208

AnalyteAnalyte Code
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Total cyanide1645

EPA 3510C Separatory Funnel Liquid-liquid extraction10138202

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3520C Continuous Liquid-liquid extraction10139001

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 353.2 2 Nitrate/Nitrite Nitrogen - Automated, Cadmium10067604

AnalyteAnalyte Code
Nitrate as N1810
Nitrate-nitrite1820
Nitrite as N1840
Total nitrate+nitrite1825

EPA 3535A Solid-Phase Extraction (SPE)10139409

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3610B Alumina Cleanup10144602

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3620C Florisil Cleanup10146006

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3630C Silica gel cleanup10146802

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3640A Gel Preparation Cleanup10147203

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 365.3 Phosphorous - Colorimetric, two reagent.10070607

AnalyteAnalyte Code
Orthophosphate as P1870
Total Phosphate1908

EPA 3660B Sulfur cleanup10148400

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3665A Sulfuric Acid / permanganate Cleanup10148808

AnalyteAnalyte Code
Extraction/Preparation8031
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

EPA 420.1 Phenolics - Spectrophotometric, manual.10079206

AnalyteAnalyte Code
Total phenolics1905

EPA 5030B Purge and trap for aqueous samples10153409

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 6010C ICP - AES10155803

AnalyteAnalyte Code
Aluminum1000
Antimony1005
Arsenic1010
Barium1015
Beryllium1020
Boron1025
Cadmium1030
Calcium1035
Chromium1040
Cobalt1050
Copper1055
Iron1070
Lead1075
Magnesium1085
Manganese1090
Molybdenum1100
Nickel1105
Potassium1125
Selenium1140
Silver1150
Sodium1155
Strontium1160
Thallium1165
Tin1175
Titanium1180
Vanadium1185
Zinc1190

EPA 6020A Inductively Coupled Plasma-Mass Spectrometry10156408

AnalyteAnalyte Code
Aluminum1000
Antimony1005
Arsenic1010
Barium1015
Beryllium1020
Cadmium1030
Chromium1040
Cobalt1050
Copper1055
Iron1070
Lead1075
Manganese1090
Molybdenum1100
Nickel1105
Selenium1140
Silver1150
Strontium1160

Page 20 of 50UNCONTROLLED COPY



ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Thallium1165
Uranium3035
Vanadium1185
Zinc1190

EPA 608 Organochlorine Pesticides & PCBs by GC/ECD10103603

AnalyteAnalyte Code
4,4'-DDD7355
4,4'-DDE7360
4,4'-DDT7365
Aldrin7025
alpha-BHC (alpha-Hexachlorocyclohexane)7110
Aroclor-1016 (PCB-1016)8880
Aroclor-1221 (PCB-1221)8885
Aroclor-1232 (PCB-1232)8890
Aroclor-1242 (PCB-1242)8895
Aroclor-1248 (PCB-1248)8900
Aroclor-1254 (PCB-1254)8905
Aroclor-1260 (PCB-1260)8910
beta-BHC (beta-Hexachlorocyclohexane)7115
Chlordane (tech.)7250
delta-BHC7105
Dieldrin7470
Endosulfan I7510
Endosulfan II7515
Endosulfan sulfate7520
Endrin7540
Endrin aldehyde7530
gamma-BHC (Lindane, gamma-HexachlorocyclohexanE)7120
Heptachlor7685
Heptachlor epoxide7690
Methoxychlor7810
Toxaphene (Chlorinated camphene)8250

EPA 624 Volatile Organic Compounds by purge and trap GC/MS10107207

AnalyteAnalyte Code
1,1,1-Trichloroethane5160
1,1,2,2-Tetrachloroethane5110
1,1,2-Trichloroethane5165
1,1-Dichloroethane4630
1,1-Dichloroethylene4640
1,2,4-Trichlorobenzene5155
1,2-Dichlorobenzene4610
1,2-Dichloroethane (Ethylene dichloride)4635
1,2-Dichloropropane4655
1,3-Dichlorobenzene4615
1,4-Dichlorobenzene4620
2-Chloroethyl vinyl ether4500
4-Methyl-2-pentanone (MIBK)4995
Acrolein (Propenal)4325
Acrylonitrile4340
Benzene4375
Bromodichloromethane4395
Bromoform4400
Carbon tetrachloride4455
Chlorobenzene4475
Chlorodibromomethane4575
Chloroethane (Ethyl chloride)4485
Chloroform4505
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
cis-1,3-Dichloropropene4680
Dichlorodifluoromethane (Freon-12)4625
Ethylbenzene4765
Methyl bromide (Bromomethane)4950
Methyl chloride (Chloromethane)4960
Methylene chloride (Dichloromethane)4975
Styrene5100
Tetrachloroethylene (Perchloroethylene)5115
Toluene5140
trans-1,2-Dichloroethylene4700
trans-1,3-Dichloropropylene4685
Trichloroethene (Trichloroethylene)5170
Trichlorofluoromethane (Fluorotrichloromethane, Freon 11)5175
Vinyl chloride5235
Xylene (total)5260

EPA 625 Base/Neutrals and Acids by GC/MS10300002

AnalyteAnalyte Code
1,2,4-Trichlorobenzene5155
1,2-Dichlorobenzene4610
1,2-Diphenylhydrazine6221
1,3-Dichlorobenzene4615
1,4-Dichlorobenzene4620
2,4,6-Trichlorophenol6840
2,4-Dichlorophenol6000
2,4-Dimethylphenol6130
2,4-Dinitrophenol6175
2,4-Dinitrotoluene (2,4-DNT)6185
2,6-Dinitrotoluene (2,6-DNT)6190
2-Chloronaphthalene5795
2-Chlorophenol5800
2-Methyl-4,6-dinitrophenol (4,6-Dinitro-2-methylphenol)6360
2-Nitrophenol6490
3,3'-Dichlorobenzidine5945
4-Bromophenyl phenyl ether5660
4-Chloro-3-methylphenol5700
4-Chlorophenyl phenylether5825
4-Nitrophenol6500
Acenaphthene5500
Acenaphthylene5505
Anthracene5555
Benzidine5595
Benzo(a)anthracene5575
Benzo(a)pyrene5580
Benzo(g,h,i)perylene5590
Benzo(k)fluoranthene5600
Benzo[b]fluoranthene5585
bis(2-Chloroethoxy)methane5760
bis(2-Chloroethyl) ether5765
bis(2-Chloroisopropyl) ether5780
Butyl benzyl phthalate5670
Chrysene5855
Di(2-ethylhexyl) phthalate   (bis(2-Ethylhexyl)phthalate, DEHP)6065
Dibenz(a,h) anthracene5895
Diethyl phthalate6070
Dimethyl phthalate6135
Di-n-butyl phthalate5925
Di-n-octyl phthalate6200
Fluoranthene6265
Fluorene6270
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WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Hexachlorobenzene6275
Hexachlorobutadiene4835
Hexachlorocyclopentadiene6285
Hexachloroethane4840
Indeno(1,2,3-cd) pyrene6315
Isophorone6320
Naphthalene5005
Nitrobenzene5015
n-Nitrosodimethylamine6530
n-Nitrosodi-n-propylamine6545
n-Nitrosodiphenylamine6535
Pentachlorophenol6605
Phenanthrene6615
Phenol6625
Pyrene6665

EPA 6850 Perchlorate in Water, Soils and Solid Wastes Using High Performance
Liquid Chromatography/Electrospray Ionization/Mass Spectrometry

10304606

AnalyteAnalyte Code
Perchlorate1895

EPA 7010 Metals by Graphite Furnace Atomic Absorption10157809

AnalyteAnalyte Code
Arsenic1010
Chromium1040
Lead1075
Selenium1140
Thallium1165

EPA 7062 Antimony and Arsenic by Borohydride Reduction and Atomic
Absorption

10159407

AnalyteAnalyte Code
Arsenic1010

EPA 7195 Chromium, Hexavalent (Coprecipitation) by Graphite Furnace Atomic
Absorption

10162002

AnalyteAnalyte Code
Chromium VI1045

EPA 7196A Chromium Hexavalent colorimetric10162400

AnalyteAnalyte Code
Chromium VI1045

EPA 7470A Mercury in Liquid Waste by  Cold Vapor Atomic Absorption10165807

AnalyteAnalyte Code
Mercury1095

EPA 7742 Selenium by Borohydride Reduction and Atomic Absorption10169207

AnalyteAnalyte Code
Selenium1140

EPA 8015C Non-halogenated organics using GC/FID10173805

AnalyteAnalyte Code
Diesel range organics (DRO)9369
Ethylene glycol4785
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Gasoline range organics (GRO)9408

EPA 8081B Organochlorine Pesticides by GC/ECD10178800

AnalyteAnalyte Code
2,4'-DDD8580
2,4'-DDE8585
2,4'-DDT8590
4,4'-DDD7355
4,4'-DDE7360
4,4'-DDT7365
Alachlor7005
Aldrin7025
alpha-BHC (alpha-Hexachlorocyclohexane)7110
alpha-Chlordane7240
beta-BHC (beta-Hexachlorocyclohexane)7115
Chlordane (tech.)7250
Chlorpyrifos7300
cis-Nonachlor7925
delta-BHC7105
Dieldrin7470
Endosulfan I7510
Endosulfan II7515
Endosulfan sulfate7520
Endrin7540
Endrin aldehyde7530
Endrin ketone7535
gamma-BHC (Lindane, gamma-HexachlorocyclohexanE)7120
gamma-Chlordane7245
Heptachlor7685
Heptachlor epoxide7690
Hexachlorobenzene6275
Hexachlorobutadiene4835
Hexachloroethane4840
Isodrin7725
Methoxychlor7810
Mirex7870
Oxychlordane3890
Toxaphene (Chlorinated camphene)8250
trans-Nanochlor7910

EPA 8082A Polychlorinated Biphenyls (PCBs) by GC/ECD10179201

AnalyteAnalyte Code
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl   (BZ-206)9095
2,2',3,3',4,4',5,5'-Octachlorobiphenyl   (BZ-194)9090
2,2',3,3',4,4',5,6-Octachlorobiphenyl   (BZ-195)9103
2,2',3,3',4,4',5-Heptachlorobiphenyl   (BZ-170)9065
2,2',3,3',4,4'-Hexachlorobiphenyl   (BZ-128)9020
2,2',3,3',4,5',6,6'-Octachlorobiphenyl   (BZ-201)9112
2,2',3,3',4,5,6'-Heptachlorobiphenyl   (BZ-174)9116
2,2',3,3',4,5',6'-Heptachlorobiphenyl   (BZ-177)9114
2,2',3,3',4,6'-Hexachlorobiphenyl   (BZ-132)9120
2,2',3,4,4',5,5',6-Octachlorobiphenyl   (BZ-203)9133
2,2',3,4,4',5,5'-Heptachlorobiphenyl  (BZ-180)9134
2,2',3,4,4',5',6-Heptachlorobiphenyl   (BZ-183)9075
2,2',3,4,4',5'-Hexachlorobiphenyl   (BZ-138)9025
2,2',3,4,4',6,6'-Heptachlorobiphenyl   (BZ-184)9139
2,2',3,4',5,5',6-Heptachlorobiphenyl   (BZ-187)9080
2,2',3,4,5,5'-Hexachlorobiphenyl   (BZ-141)9030
2,2',3,4',5',6-Hexachlorobiphenyl   (BZ-149)9151
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
2,2',3,4,5'-Pentachlorobiphenyl   (BZ-87)8975
2,2',3,4',5-Pentachlorobiphenyl   (BZ-90)9155
2,2',3,4',5'-Pentachlorobiphenyl   (BZ-97)9154
2,2',3,5,5',6-Hexachlorobiphenyl   (BZ-151)9035
2,2',3,5',6-Pentachlorobiphenyl   (BZ-95)9166
2,2',3,5'-Tetrachlorobiphenyl   (BZ-44)8945
2,2',4,4',5,5'-Hexachlorobiphenyl   (BZ-153)9040
2,2',4,4',5,6'-Hexachlorobiphenyl   (BZ-154)9174
2,2',4,4',5-Pentachlorobiphenyl   (BZ-99)9175
2,2',4,5,5'-Pentachlorobiphenyl   (BZ-101)8980
2,2',4,5'-Tetrachlorobiphenyl   (BZ-49)8950
2,2',5,5'-Tetrachlorobiphenyl   (BZ-52)8955
2,2',5-Trichlorobiphenyl   (BZ-18)8930
2,3,3',4,4',5,5'-Heptachlorobiphenyl   (BZ-189)9085
2,3,3',4,4',5-Hexachlorobiphenyl   (BZ-156)9050
2,3,3',4,4',5'-Hexachlorobiphenyl   (BZ-157)9045
2,3,3',4,4',6-Hexachlorobiphenyl   (BZ-158)9193
2,3,3',4,4'-Pentachlorobiphenyl   (BZ-105)8985
2,3,3',4',6-Pentachlorobiphenyl   (BZ-110)8990
2,3,3',4'-Tetrachlorobiphenyl   (BZ-56)9207
2,3',4,4',5,5'-Hexachlorobiphenyl   (BZ-167)9055
2,3,4,4',5,6-Hexachlorobiphenyl   (BZ-166)9217
2,3',4,4',5',6-Hexachlorobiphenyl   (BZ-168)9218
2,3,4,4',5-Pentachlorobiphenyl   (BZ-114)9005
2,3',4,4',5-Pentachlorobiphenyl   (BZ-118)8995
2,3',4,4',5'-Pentachlorobiphenyl   (BZ-123)9000
2,3',4,4',6-Pentachlorobiphenyl   (BZ-119)9220
2,3,4,4'-Tetrachlorobiphenyl   (BZ-60)9221
2,3',4,4'-Tetrachlorobiphenyl   (BZ-66)8960
2,3',4',5-Tetrachlorobiphenyl   (BZ-70)9230
2,3',4'-Trichlorobiphenyl   (BZ-33)9239
2,3-Dichlorobiphenyl   (BZ-5)8920
2,4,4',5-Tetrachlorobiphenyl   (BZ-74)9250
2,4,4'-Trichlorobiphenyl   (BZ-28)9252
2,4',5-Trichlorobiphenyl   (BZ-31)8940
2,4'-Dichlorobiphenyl   (BZ-8)9256
2-Chlorobiphenyl  (BZ-1)8915
3,3',4,4',5,5'-Hexachlorobiphenyl   (BZ-169)9060
3,3',4,4',5-Pentachlorobiphenyl   (BZ-126)9015
3,3',4,4'-Tetrachlorobiphenyl   (BZ-77)8965
3,4,4',5-Tetrachlorobiphenyl   (BZ-81)8970
3,4,4'-Trichlorobiphenyl   (BZ-37)9266
Aroclor-1016 (PCB-1016)8880
Aroclor-1221 (PCB-1221)8885
Aroclor-1232 (PCB-1232)8890
Aroclor-1242 (PCB-1242)8895
Aroclor-1248 (PCB-1248)8900
Aroclor-1254 (PCB-1254)8905
Aroclor-1260 (PCB-1260)8910
Aroclor-1262 (PCB-1262)8912
Aroclor-1268 (PCB-1268)8913
Decachlorobiphenyl   (BZ-209)9105

EPA 8141B Organophosphorous Pesticides by GC/NPD10182204

AnalyteAnalyte Code
Azinphos-methyl (Guthion)7075
Bolstar (Sulprofos)7125
Chlorpyrifos7300
Coumaphos7315
Demeton-o7395
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EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:
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Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Demeton-s7385
Diazinon7410
Dichlorovos (DDVP, Dichlorvos)8610
Dimethoate7475
Disulfoton8625
EPN7550
Ethoprop7570
Fensulfothion7600
Fenthion7605
Malathion7770
Merphos7785
Methyl parathion (Parathion, methyl)7825
Mevinphos7850
Parathion, ethyl7955
Phorate7985
Ronnel8110
Sulfotepp8155
Tetrachlorvinphos (Stirophos, Gardona) Z-isomer8200
Tokuthion (Prothiophos)8245
Trichloronate8275

EPA 8151A Chlorinated Herbicides by GC/ECD10183207

AnalyteAnalyte Code
2,4,5-T8655
2,4-D8545
2,4-DB8560
Dalapon8555
Dicamba8595
Dichloroprop (Dichlorprop)8605
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP)8620
MCPA7775
MCPP7780
Silvex (2,4,5-TP)8650

EPA 8260C Volatile Organics: GC/MS (capillary column)10307003

AnalyteAnalyte Code
1,1,1,2-Tetrachloroethane5105
1,1,1-Trichloro-2,2,2-trifluoroethane5185
1,1,1-Trichloroethane5160
1,1,2,2-Tetrachloroethane5110
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113)5195
1,1,2-Trichloroethane5165
1,1,2-Trichlorofluoroethane5167
1,1-Dichloroethane4630
1,1-Dichloroethylene4640
1,1-Dichloropropene4670
1,2,3-Trichlorobenzene5150
1,2,3-Trichloropropane5180
1,2,4-Trichlorobenzene5155
1,2,4-Trimethylbenzene5210
1,2-Dibromo-3-chloropropane (DBCP)4570
1,2-Dibromoethane (EDB, Ethylene dibromide)4585
1,2-Dichlorobenzene4610
1,2-Dichloroethane (Ethylene dichloride)4635
1,2-Dichloropropane4655
1,3,5-Trichlorobenzene6800
1,3,5-Trimethylbenzene5215
1,3-Dichlorobenzene4615
1,3-Dichloropropane4660
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WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
1,4-Dichlorobenzene4620
1,4-Dioxane (1,4- Diethyleneoxide)4735
1-Chlorohexane4510
2,2-Dichloropropane4665
2-Butanone (Methyl ethyl ketone, MEK)4410
2-Chloroethyl vinyl ether4500
2-Chlorotoluene4535
2-Hexanone4860
2-Nitropropane5020
4-Bromofluorobenzene4536
4-Chlorotoluene4540
4-Isopropyltoluene (p-Cymene)4910
4-Methyl-2-pentanone (MIBK)4995
Acetamide4305
Acetone4315
Acetonitrile4320
Acrolein (Propenal)4325
Acrylamide4330
Acrylonitrile4340
Allyl chloride (3-Chloropropene)4355
Benzene4375
Bromobenzene4385
Bromochloromethane4390
Bromodichloromethane4395
Bromoform4400
Carbon disulfide4450
Carbon tetrachloride4455
Chlorobenzene4475
Chlorodibromomethane4575
Chloroethane (Ethyl chloride)4485
Chloroform4505
Chloroprene (2-Chloro-1,3-butadiene)4525
cis & trans-1,2-Dichloroethene4705
cis-1,2-Dichloroethylene4645
cis-1,3-Dichloropropene4680
Dibromomethane (Methylene bromide)4595
Dichlorodifluoromethane (Freon-12)4625
Diethyl ether4725
Ethyl acetate4755
Ethyl methacrylate4810
Ethylbenzene4765
Hexachlorobutadiene4835
Iodomethane (Methyl iodide)4870
Isobutyl alcohol (2-Methyl-1-propanol)4875
Isopropylbenzene4900
m+p-xylene5240
Methacrylonitrile4925
Methyl bromide (Bromomethane)4950
Methyl chloride (Chloromethane)4960
Methyl tert-butyl ether (MTBE)5000
Methylene chloride (Dichloromethane)4975
m-Xylene5245
Naphthalene5005
n-Butylbenzene4435
n-Propylbenzene5090
o-Xylene5250
sec-Butylbenzene4440
Styrene5100
T-amylmethylether (TAME)4370
tert-Butylbenzene4445
Tetrachloroethylene (Perchloroethylene)5115
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WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Toluene5140
trans-1,2-Dichloroethylene4700
trans-1,3-Dichloropropylene4685
trans-1,4-Dichloro-2-butene4605
Trichloroethene (Trichloroethylene)5170
Trichlorofluoromethane (Fluorotrichloromethane, Freon 11)5175
Vinyl acetate5225
Vinyl chloride5235
Xylene (total)5260

EPA 8270D Semivolatile Organic compounds by GC/MS10186002

AnalyteAnalyte Code
1,2,4,5-Tetrachlorobenzene6715
1,2,4-Trichlorobenzene5155
1,2-Dichlorobenzene4610
1,2-Diphenylhydrazine6221
1,3,5-Trinitrobenzene (1,3,5-TNB)6885
1,3-Dichlorobenzene4615
1,4-Dichlorobenzene4620
1,4-Naphthoquinone6420
1,4-Phenylenediamine6630
1-Chloronaphthalene5790
1-Methylnaphthalene6380
1-Naphthylamine6425
2,3,4,6-Tetrachlorophenol6735
2,4,5-Trichlorophenol6835
2,4,6-Trichloroaniline6795
2,4,6-Trichlorophenol6840
2,4-Dichlorophenol6000
2,4-Dimethylphenol6130
2,4-Dinitrophenol6175
2,4-Dinitrotoluene (2,4-DNT)6185
2,5-Dichlorophenol5992
2,6-Dichlorophenol6005
2,6-Dinitrotoluene (2,6-DNT)6190
2-Chloroaniline5735
2-Chloronaphthalene5795
2-Chlorophenol5800
2-Methyl-4,6-dinitrophenol (4,6-Dinitro-2-methylphenol)6360
2-Methylaniline (o-Toluidine)5145
2-Methylnaphthalene6385
2-Methylphenol (o-Cresol)6400
2-Naphthylamine6430
2-Nitroaniline6460
2-Nitrophenol6490
2-Picoline (2-Methylpyridine)5050
3 & 4 Methylphenol6412
3,3'-Dichlorobenzidine5945
3,3'-Dimethylbenzidine6120
3-Methylcholanthrene6355
3-Methylphenol (m-Cresol)6405
3-Nitroaniline6465
4-Aminobiphenyl5540
4-Bromophenyl phenyl ether (BDE-3)5660
4-Chloro-3-methylphenol5700
4-Chloroaniline5745
4-Chlorophenyl phenylether5825
4-Methylphenol (p-Cresol)6410
4-Nitroaniline6470
4-Nitrophenol6500
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02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
a-a-Dimethylphenethylamine6125
Acenaphthene5500
Acenaphthylene5505
Acetophenone5510
Aniline5545
Anthracene5555
Aramite5560
Atrazine7065
Azobenzene5562
Benzaldehyde5570
Benzo(a)anthracene5575
Benzo(a)pyrene5580
Benzo(e)pyrene5605
Benzo(g,h,i)perylene5590
Benzo(j)fluoranthene9309
Benzo(k)fluoranthene5600
Benzo[b]fluoranthene5585
Benzoic acid5610
Benzyl alcohol5630
Biphenyl5640
bis(2-Chloroethoxy)methane5760
bis(2-Chloroethyl) ether5765
bis(2-Chloroisopropyl) ether5780
Butyl benzyl phthalate5670
Caprolactam7180
Carbazole5680
Chlorobenzilate7260
Chrysene5855
Di(2-ethylhexyl) phthalate   (bis(2-Ethylhexyl)phthalate, DEHP)6065
Diallate7405
Diazinon7410
Dibenz(a,h) anthracene5895
Dibenzofuran5905
Diethyl phthalate6070
Dimethoate7475
Dimethyl phthalate6135
Di-n-butyl phthalate5925
Di-n-octyl phthalate6200
Famphur7580
Fluoranthene6265
Fluorene6270
Hexachlorobenzene6275
Hexachlorobutadiene4835
Hexachlorocyclopentadiene6285
Hexachloroethane4840
Hexachlorophene6290
Indeno(1,2,3-cd) pyrene6315
Isodrin7725
Isophorone6320
Kepone7740
Methapyrilene6345
Methyl parathion (Parathion, methyl)7825
Naphthalene5005
Nitrobenzene5015
n-Nitrosodiethylamine6525
n-Nitrosodimethylamine6530
n-Nitrosodi-n-propylamine6545
n-Nitrosodiphenylamine6535
n-Nitrosomorpholine6555
n-Nitrosopiperidine6560
n-Nitrosopyrrolidine6565
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As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Parathion, ethyl7955
Pentachlorobenzene6590
Pentachloronitrobenzene6600
Pentachlorophenol6605
Perylene6608
Phenanthrene6615
Phenol6625
Pronamide (Kerb)6650
Pyrene6665
Pyridine5095
Safrole6685
Thionazin (Zinophos)8235

EPA 8270D SIM Semivolatile Organic compounds by GC/MS Selective Ion Monitoring10242509

AnalyteAnalyte Code
1,4-Dioxane (1,4- Diethyleneoxide)4735
1-Methylnaphthalene6380
1-Methylphenanthrene9501
2,3,5-Trimethylnaphthalene6852
2,6-Dimethylnaphthalene6188
2-Methylnaphthalene6385
Acenaphthene5500
Acenaphthylene5505
Anthracene5555
Benzo(a)anthracene5575
Benzo(a)pyrene5580
Benzo(g,h,i)perylene5590
Benzo(j)fluoranthene9309
Benzo(k)fluoranthene5600
Benzo[b]fluoranthene5585
Biphenyl5640
Butyl benzyl phthalate5670
Carbazole5680
Chrysene5855
Di(2-ethylhexyl) phthalate   (bis(2-Ethylhexyl)phthalate, DEHP)6065
Dibenz(a,h) anthracene5895
Dibenzofuran5905
Dibenzothiophene5910
Diethyl phthalate6070
Dimethyl phthalate6135
Di-n-butyl phthalate5925
Di-n-octyl phthalate6200
Fluoranthene6265
Fluorene6270
Indeno(1,2,3-cd) pyrene6315
Naphthalene5005
Pentachlorophenol6605
Perylene6608
Phenanthrene6615
Pyrene6665

EPA 8315A Determination of Carbonyl Compounds by HPLC/UV-VIS10188008

AnalyteAnalyte Code
Formaldehyde4815

EPA 8321B Solvent Extractable non-volatile compounds by HPLC/TS/MS10189205

AnalyteAnalyte Code
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WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Aldicarb (Temik)7010
Aminocarb7040
Barban7080
Bromacil7130
Carbaryl (Sevin)7195
Carbofuran (Furaden)7205
Chloropropham7275
Diuron7505
Fenuron7610
Fluometuron7630
Linuron (Lorox)7765
Methiocarb (Mesurol)7800
Methomyl (Lannate)7805
Mexacarbate7855
Monuron7885
Neburon7915
Oxamyl7940
Propham8075
Propoxur (Baygon)8080
Siduron8120

EPA 8330B Nitroaromatics, Nitramines and Nitrate Esters by High Performance
Liquid Chromatography (HPLC)

10308006

AnalyteAnalyte Code
1,3,5-Trinitrobenzene (1,3,5-TNB)6885
1,3-Dinitrobenzene (1,3-DNB)6160
2,4,6-Trinitrotoluene (2,4,6-TNT)9651
2,4-Dinitrotoluene (2,4-DNT)6185
2,6-Dinitrotoluene (2,6-DNT)6190
2-Amino-4,6-dinitrotoluene (2-am-dnt)9303
2-Nitrotoluene9507
3,5-Dinitroaniline6150
3-Nitrotoluene9510
4-Amino-2,6-dinitrotoluene (4-am-dnt)9306
4-Nitrotoluene9513
Methyl-2,4,6-trinitrophenylnitramine (tetryl)6415
Nitrobenzene5015
Nitroglycerin6485
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX)9522
Pentaerythritoltetranitrate9558
RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine)9432

EPA 9012B Total and Amenable Cyanide  (automated colorimetric with off-line
distillation)

10243206

AnalyteAnalyte Code
Amenable cyanide1510
Total cyanide1645

EPA 9020B Total Organic Halides10194408

AnalyteAnalyte Code
Total organic halides (TOX)2045

EPA 9040C pH Electrometric Measurement10244403

AnalyteAnalyte Code
pH1900
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

EPA 9060A Total Organic Carbon10244801

AnalyteAnalyte Code
Total organic carbon2040

NCASI 94.03 0 Methanol in Process Liquids and Wastewaters60031507

AnalyteAnalyte Code
Methanol4930

NCASI 99.01 Selected HAPS in Condensates by GC/FID60002804

AnalyteAnalyte Code
Methanol4930

NWTPH-Dx Oregon DEQ TPH Diesel Range90018409

AnalyteAnalyte Code
Diesel range organics (DRO)9369
Residual Range Organics (RRO)9506

NWTPH-Gx Oregon DEQ TPH Gasoline Range Organics by GC/FID-PID Purge &
Trap

90018603

AnalyteAnalyte Code
Gasoline range organics (GRO)9408

NWTPH-HCID Oregon DEQ Total Petroleum Hydrocarbon ID90013200

AnalyteAnalyte Code
Total Petroleum Hydrocarbons (TPH)2050

SM 2120 B 20th ED Color by Visual Comparison20224004

AnalyteAnalyte Code
Color1605

SM 2310 B 20th ED Acidity by Titration20044206

AnalyteAnalyte Code
Acidity, as CaCO31500

SM 2320 B 20th ED Alkalinity by Titration20045209

AnalyteAnalyte Code
Alkalinity as CaCO31505

SM 2340 B 20th ED Hardness by calculation20046202

AnalyteAnalyte Code
Hardness1750

SM 2340 C 20th ED Hardness by EDTA Titration20047205

AnalyteAnalyte Code
Hardness1750

SM 2510 B-97 online Conductivity by Probe20048606

AnalyteAnalyte Code
Conductivity1610
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ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

SM 2540 B 20th ED Total Solids20049007

AnalyteAnalyte Code
Residue-total1950

SM 2540 C 20th ED Total Dissolved Solids20050004

AnalyteAnalyte Code
Residue-filterable (TDS)1955

SM 2540 D 20th ED Total Suspended Solids20050800

AnalyteAnalyte Code
Residue-nonfilterable (TSS)1960

SM 2540 D-2011 Total Suspended Solids Dried at 103 - 105 C20051212

AnalyteAnalyte Code
Residue-nonfilterable (TSS)1960

SM 2540 D-97 online Total Suspended Solids Dried at 103 - 105C20051201

AnalyteAnalyte Code
Residue-nonfilterable (TSS)1960

SM 2540 F 20th ED Settleable Solids20051803

AnalyteAnalyte Code
Residue-settleable1965

SM 4500-Cl C 20th ED Chlorine by Iodometric Method II20078802

AnalyteAnalyte Code
Chloride1575

SM 4500-Cl F 20th ED Residual Chlorine by DPD Ferrous Titration20080506

AnalyteAnalyte Code
Residual free chlorine1945

SM 4500-CN E 20th ED Cyanide by Colorimetric Determination20092404

AnalyteAnalyte Code
Cyanide1635
Total cyanide1645

SM 4500-CN G 20th ED Cyanide Amenable to Chlorination after Distillation20093203

AnalyteAnalyte Code
Amenable cyanide1510

SM 4500-CN¯ E-97 online Cyanide by Colorimetric Method20096406

AnalyteAnalyte Code
Cyanide1635

SM 4500-F¯ C 20th ED Fluoride by Ion Selective Electrode20102005

AnalyteAnalyte Code
Fluoride1730
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ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

SM 4500-H+ B 20th ED pH by Probe20104807

AnalyteAnalyte Code
pH1900

SM 4500-NH3 E 20th ED Ammonia by Selective Ion Probe20109802

AnalyteAnalyte Code
Ammonia as N1515

SM 4500-NH3 G 20th ED Ammonia by Automated Phenate20111006

AnalyteAnalyte Code
Ammonia as N1515

SM 4500-O G 20th ED Dissolved Oxygen by Membrane Electrode Method20121204

AnalyteAnalyte Code
Oxygen, dissolved1880

SM 4500-S2 F-2011 Sulfide by Iodometric Method20126663

AnalyteAnalyte Code
Sulfide2005

SM 4500-S2¯ D 20th ED Sulfide by Methylene Blue Method20125400

AnalyteAnalyte Code
Sulfide2005

SM 4500-S2¯ D-97 online Sulfide by Methylene Blue Method20125808

AnalyteAnalyte Code
Sulfide2005

SM 4500-S2¯ F 20th ED Sulfide by Iodometric Titration20126209

AnalyteAnalyte Code
Sulfide2005

SM 4500-SO3¯ B 20th ED Sulfite by Iodometric Method20130205

AnalyteAnalyte Code
Sulfite-SO32015

SM 5210 B 20th ED Biochemical Oxygen Demand, 5-Day (BOD5)20134809

AnalyteAnalyte Code
Biochemical oxygen demand1530

SM 5220 C 20th ED Chemical Oxygen Demand by Closed Reflux and Titration20135608

AnalyteAnalyte Code
Chemical oxygen demand1565

SM 5310 C 20th ED Total Organic Carbon by Persulfate-Ultraviolet Oxidation Method20138403

AnalyteAnalyte Code
Total organic carbon2040
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

SM 5540 C 20th ED Surfactants as MBAS20144609

AnalyteAnalyte Code
Surfactants - MBAS2025

SM 5550 B 20th ED Tannin and Lignin20145306

AnalyteAnalyte Code
Tannin & Lignin9597

SM 9215 B (PCA) 20th ED Heterotrophic Plate Count Pour Plate (plate count agar): Heterotrophic
Bacteria

20181208

AnalyteAnalyte Code
Heterotrophic plate count2555

SM 9221 B (LTB) + C MPN 20th ED Multiple Tube Fermentation Quantitative (LTB): Total Coliform20186805

AnalyteAnalyte Code
Total coliforms2500

SM 9221 E (EC) 20th ED Multiple Tube Fermentation Quantitative (EC): Fecal Coliform20226806

AnalyteAnalyte Code
Fecal coliforms2530

SM 9222 D (m-FC) 20th ED Membrane Filtration Quantitative (m-FC): Fecal Coliform20209603

AnalyteAnalyte Code
Fecal coliforms2530

SM 9223 B (Colilert®) 20th ED Chromogenic/Fluorogenic Qualitative (Colilert®): Total Coliform and
E. coli

20212208

AnalyteAnalyte Code
Escherichia coli2525
Total coliforms2500

SM 9223 B (Colilert®-18 Quanti-Tray®) 20th
ED

Chromogenic/Fluorogenic Quantitative (Colilert®-18): Total Coliform
and E. coli

20213201

AnalyteAnalyte Code
Escherichia coli2525
Total coliforms2500

SM 9223 B (Colilert®-18) 20th ED Chromogenic/Fluorogenic Qualitative (Colilert®-18): Total Coliform
and E. coli

20214204

AnalyteAnalyte Code
Escherichia coli2525
Total coliforms2500

SM 9223 B (Colilert®-18) 21st ED Chromogenic/Fluorogenic Qualitative (Colilert®-18): Total Coliform
and E. coli

20214408

AnalyteAnalyte Code
Escherichia coli2525
Total coliforms2500

WI(95) DRO Wisconsin DNR - Modified Method for Determination of Diesel Range
Organics by GC-FID

90019457

AnalyteAnalyte Code
Diesel range organics (DRO)9369
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

WI(95) GRO Wisconsin DNR - Modified Method for Determining Gasoline Range
Organics GC-FID

90019468

AnalyteAnalyte Code
Gasoline range organics (GRO)9408
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

MATRIX :
Reference Code Description

Solids

ALS Kelso LCP-Acryl 1 ALS Kelso - Acrylamide by HPLC/MS/MS60001712

AnalyteAnalyte Code
Acrylamide4330

ALS Kelso LCP-PFC 4 ALS Kelso - Perfluorinated Compounds by HPLC-MS-MS60001505

AnalyteAnalyte Code
Perfluorobutane Sulfonate (PFBS)6911
Perfluorodecane Sulfonate (PFDS)9562
Perfluorodecanoic acid (PFDA)6905
Perfluorododecanoic (PFDDA)6903
Perfluoroheptanoic acid (PFHA)6908
Perfluorohexane Sulfonate (PFHS)6910
Perfluorohexanoic acid (PFHXA)6913
Perfluorononanoic acid (PFNA)6906
Perfluorooctanoic acid6912
Perfluorooctanoic Sulfonate (PFOS)6909
Perfluoropentanoic acid (PFPEA)6914
Perfluoroundecanoic acid (PFUDA)6904

ASTM D1426-08B Ammonia by Titration30007397

AnalyteAnalyte Code
Ammonia as N1515

ASTM D3590-02(06)A Total Kjeldahl Nitrogen in Water30016819

AnalyteAnalyte Code
Kjeldahl nitrogen - total1795

ASTM D4129 05 Total and Organic Carbon in Water by High Temperature Oxidation
and by Coulometric Detection

30018907

AnalyteAnalyte Code
Total organic carbon2040

ASTM D422-63 Partical Size Distribution (Grain sizing)30030854

AnalyteAnalyte Code
Distribution of particle sizes6118

CAS PestMS2 (1699 modified) 2 Chlorinated Pesticides by GC/MS/MS60035101

AnalyteAnalyte Code
2,4'-DDD8580
2,4'-DDE8585
2,4'-DDT8590
4,4'-DDD7355
4,4'-DDE7360
4,4'-DDT7365
Aldrin7025
alpha-BHC (alpha-Hexachlorocyclohexane)7110
alpha-Chlordane7240
beta-BHC (beta-Hexachlorocyclohexane)7115
Chlorpyrifos7300
cis-Nonachlor7925
delta-BHC7105
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Dieldrin7470
Endosulfan I7510
Endosulfan II7515
Endosulfan sulfate7520
Endrin7540
Endrin aldehyde7530
Endrin ketone7535
gamma-BHC (Lindane, gamma-HexachlorocyclohexanE)7120
gamma-Chlordane7245
Heptachlor7685
Heptachlor epoxide7690
Hexachlorobenzene6275
Isodrin7725
Methoxychlor7810
Mirex7870
Octachlorostyrene5553
Oxychlordane3890
trans-Nanochlor7910

CAS SOC-Butyl Butyltin by GC/Flame Photometric Detector60035009

AnalyteAnalyte Code
Butyltin trichloride1201
Dibutyltin dichloride1202
Tetrabutyltin1209
Tributyltin chloride1203

EPA 1020A Ignitability Setaflash Closed-cup Method10117007

AnalyteAnalyte Code
Ignitability1780

EPA 1110A Corrosivity Toward Steel10235208

AnalyteAnalyte Code
Corrosivity1615

EPA 1311 Toxicity Characteristic Leaching Procedure10118806

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 1312 Synthetic Precipitation Leaching Procedure10119003

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 160.3 Total Solids, dried @ 103-105 C.10009800

AnalyteAnalyte Code
Residue-total1950

EPA 1630 Methyl Mercury by Purge & Trap Cold Vapor Atomic Fluorescence
Spectrometry

10122608

AnalyteAnalyte Code
Methyl Mercury1205

EPA 1631E Mercury in Water by Oxidation, Purge & Trap, and Cold Vapor Atomic
Fluorescence

10237204

AnalyteAnalyte Code

Page 38 of 50UNCONTROLLED COPY



ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Mercury1095

EPA 1664A (HEM) N-Hexane Extractable Material (Oil and Grease) by Extraction and
Gravimetry

10127807

AnalyteAnalyte Code
n-Hexane Extractable Material (O&G)1803
Oil & Grease1860

EPA 300.0 2.1 Methods for the Determination of Inorganic Substances in
Environmental Samples

10053200

AnalyteAnalyte Code
Chloride1575
Fluoride1730
Sulfate2000

EPA 3050B Acid Digestion of Sediments, Sludges, and soils10135601

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 314.0 Perchlorate in Drinking Water by Ion Chromatography10055400

AnalyteAnalyte Code
Perchlorate1895

EPA 350.1 2 Ammonia Nitrogen - Colorimetric, Auto Phenate10063602

AnalyteAnalyte Code
Ammonia as N1515

EPA 353.2 2 Nitrate/Nitrite Nitrogen - Automated, Cadmium10067604

AnalyteAnalyte Code
Nitrate as N1810
Nitrite as N1840
Total nitrate+nitrite1825

EPA 3540C Soxhlet Extraction10140202

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3541 Automated Soxhlet Extraction10140406

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3550C Ultrasonic Extraction10142004

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3580A Waste Dilution10143007

AnalyteAnalyte Code
Extraction/Preparation8031
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ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

EPA 3620C Florisil Cleanup10146006

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3630C Silica gel cleanup10146802

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3640A Gel Preparation Cleanup10147203

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 365.3 Phosphorous - Colorimetric, two reagent.10070607

AnalyteAnalyte Code
Orthophosphate as P1870
Total Phosphate1908

EPA 3660B Sulfur cleanup10148400

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 3665A Sulfuric Acid / permanganate Cleanup10148808

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 5030B Purge and trap for aqueous samples10153409

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 5035A Closed-System Purge-and-Trap and Extraction for Volatile Organics in
Soil and Waste Samples

10284807

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 6010C ICP - AES10155803

AnalyteAnalyte Code
Aluminum1000
Antimony1005
Arsenic1010
Barium1015
Beryllium1020
Boron1025
Cadmium1030
Calcium1035
Chromium1040
Cobalt1050
Copper1055
Iron1070
Lead1075
Magnesium1085
Manganese1090
Molybdenum1100
Nickel1105
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ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Potassium1125
Selenium1140
Silver1150
Sodium1155
Strontium1160
Thallium1165
Tin1175
Titanium1180
Vanadium1185
Zinc1190

EPA 6020A Inductively Coupled Plasma-Mass Spectrometry10156408

AnalyteAnalyte Code
Aluminum1000
Antimony1005
Arsenic1010
Barium1015
Beryllium1020
Cadmium1030
Chromium1040
Cobalt1050
Copper1055
Iron1070
Lead1075
Manganese1090
Molybdenum1100
Nickel1105
Selenium1140
Silver1150
Strontium1160
Thallium1165
Vanadium1185
Zinc1190

EPA 6850 Perchlorate in Water, Soils and Solid Wastes Using High Performance
Liquid Chromatography/Electrospray Ionization/Mass Spectrometry

10304606

AnalyteAnalyte Code
Perchlorate1895

EPA 7062 Antimony and Arsenic by Borohydride Reduction and Atomic
Absorption

10159407

AnalyteAnalyte Code
Arsenic1010

EPA 7196A Chromium Hexavalent colorimetric10162400

AnalyteAnalyte Code
Chromium VI1045

EPA 7471B Mercury by Cold Vapor Atomic Absorption10166402

AnalyteAnalyte Code
Mercury1095

EPA 7742 Selenium by Borohydride Reduction and Atomic Absorption10169207

AnalyteAnalyte Code
Selenium1140
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ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

EPA 8015C Non-halogenated organics using GC/FID10173805

AnalyteAnalyte Code
Diesel range organics (DRO)9369
Ethylene glycol4785
Gasoline range organics (GRO)9408

EPA 8081B Organochlorine Pesticides by GC/ECD10178800

AnalyteAnalyte Code
2,4'-DDD8580
2,4'-DDE8585
2,4'-DDT8590
4,4'-DDD7355
4,4'-DDE7360
4,4'-DDT7365
Alachlor7005
Aldrin7025
alpha-BHC (alpha-Hexachlorocyclohexane)7110
alpha-Chlordane7240
beta-BHC (beta-Hexachlorocyclohexane)7115
Chlordane (tech.)7250
Chlorpyrifos7300
cis-Nonachlor7925
delta-BHC7105
Dieldrin7470
Endosulfan I7510
Endosulfan II7515
Endosulfan sulfate7520
Endrin7540
Endrin aldehyde7530
Endrin ketone7535
gamma-BHC (Lindane, gamma-HexachlorocyclohexanE)7120
gamma-Chlordane7245
Heptachlor7685
Heptachlor epoxide7690
Hexachlorobenzene6275
Hexachlorobutadiene4835
Hexachloroethane4840
Isodrin7725
Methoxychlor7810
Mirex7870
Oxychlordane3890
Toxaphene (Chlorinated camphene)8250
trans-Nanochlor7910

EPA 8082A Polychlorinated Biphenyls (PCBs) by GC/ECD10179201

AnalyteAnalyte Code
2,2',3,3',4,4',5,5',6-Nonachlorobiphenyl   (BZ-206)9095
2,2',3,3',4,4',5,5'-Octachlorobiphenyl   (BZ-194)9090
2,2',3,3',4,4',5,6-Octachlorobiphenyl   (BZ-195)9103
2,2',3,3',4,4',5-Heptachlorobiphenyl   (BZ-170)9065
2,2',3,3',4,4'-Hexachlorobiphenyl   (BZ-128)9020
2,2',3,3',4,5',6,6'-Octachlorobiphenyl   (BZ-201)9112
2,2',3,3',4,5,6'-Heptachlorobiphenyl   (BZ-174)9116
2,2',3,3',4,5',6'-Heptachlorobiphenyl   (BZ-177)9114
2,2',3,3',4,6'-Hexachlorobiphenyl   (BZ-132)9120
2,2',3,4,4',5,5',6-Octachlorobiphenyl   (BZ-203)9133
2,2',3,4,4',5,5'-Heptachlorobiphenyl  (BZ-180)9134
2,2',3,4,4',5',6-Heptachlorobiphenyl   (BZ-183)9075
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ALS Environmental, Kelso
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WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
2,2',3,4,4',5'-Hexachlorobiphenyl   (BZ-138)9025
2,2',3,4,4',6,6'-Heptachlorobiphenyl   (BZ-184)9139
2,2',3,4',5,5',6-Heptachlorobiphenyl   (BZ-187)9080
2,2',3,4,5,5'-Hexachlorobiphenyl   (BZ-141)9030
2,2',3,4',5',6-Hexachlorobiphenyl   (BZ-149)9151
2,2',3,4,5'-Pentachlorobiphenyl   (BZ-87)8975
2,2',3,4',5-Pentachlorobiphenyl   (BZ-90)9155
2,2',3,4',5'-Pentachlorobiphenyl   (BZ-97)9154
2,2',3,5,5',6-Hexachlorobiphenyl   (BZ-151)9035
2,2',3,5',6-Pentachlorobiphenyl   (BZ-95)9166
2,2',3,5'-Tetrachlorobiphenyl   (BZ-44)8945
2,2',4,4',5,5'-Hexachlorobiphenyl   (BZ-153)9040
2,2',4,4',5,6'-Hexachlorobiphenyl   (BZ-154)9174
2,2',4,4',5-Pentachlorobiphenyl   (BZ-99)9175
2,2',4,5,5'-Pentachlorobiphenyl   (BZ-101)8980
2,2',4,5'-Tetrachlorobiphenyl   (BZ-49)8950
2,2',5,5'-Tetrachlorobiphenyl   (BZ-52)8955
2,2',5-Trichlorobiphenyl   (BZ-18)8930
2,3,3',4,4',5,5'-Heptachlorobiphenyl   (BZ-189)9085
2,3,3',4,4',5-Hexachlorobiphenyl   (BZ-156)9050
2,3,3',4,4',6-Hexachlorobiphenyl   (BZ-158)9193
2,3,3',4,4'-Pentachlorobiphenyl   (BZ-105)8985
2,3,3',4',6-Pentachlorobiphenyl   (BZ-110)8990
2,3,3',4'-Tetrachlorobiphenyl   (BZ-56)9207
2,3',4,4',5,5'-Hexachlorobiphenyl   (BZ-167)9055
2,3',4,4',5',6-Hexachlorobiphenyl   (BZ-168)9218
2,3,4,4',5-Pentachlorobiphenyl   (BZ-114)9005
2,3',4,4',5-Pentachlorobiphenyl   (BZ-118)8995
2,3',4,4',5'-Pentachlorobiphenyl   (BZ-123)9000
2,3',4,4',6-Pentachlorobiphenyl   (BZ-119)9220
2,3,4,4'-Tetrachlorobiphenyl   (BZ-60)9221
2,3',4,4'-Tetrachlorobiphenyl   (BZ-66)8960
2,3',4',5-Tetrachlorobiphenyl   (BZ-70)9230
2,3',4'-Trichlorobiphenyl   (BZ-33)9239
2,3-Dichlorobiphenyl   (BZ-5)8920
2,4,4',5-Tetrachlorobiphenyl   (BZ-74)9250
2,4,4'-Trichlorobiphenyl   (BZ-28)9252
2,4',5-Trichlorobiphenyl   (BZ-31)8940
2,4'-Dichlorobiphenyl   (BZ-8)9256
2-Chlorobiphenyl  (BZ-1)8915
3,3',4,4',5,5'-Hexachlorobiphenyl   (BZ-169)9060
3,3',4,4',5-Pentachlorobiphenyl   (BZ-126)9015
3,3',4,4'-Tetrachlorobiphenyl   (BZ-77)8965
3,4,4',5-Tetrachlorobiphenyl   (BZ-81)8970
3,4,4'-Trichlorobiphenyl   (BZ-37)9266
Aroclor-1016 (PCB-1016)8880
Aroclor-1221 (PCB-1221)8885
Aroclor-1232 (PCB-1232)8890
Aroclor-1242 (PCB-1242)8895
Aroclor-1248 (PCB-1248)8900
Aroclor-1254 (PCB-1254)8905
Aroclor-1260 (PCB-1260)8910
Aroclor-1262 (PCB-1262)8912
Aroclor-1268 (PCB-1268)8913
Decachlorobiphenyl   (BZ-209)9105

EPA 8141B Organophosphorous Pesticides by GC/NPD10182204

AnalyteAnalyte Code
Azinphos-methyl (Guthion)7075
Bolstar (Sulprofos)7125
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Chlorpyrifos7300
Coumaphos7315
Demeton-o7395
Demeton-s7385
Diazinon7410
Dichlorovos (DDVP, Dichlorvos)8610
Dimethoate7475
Disulfoton8625
EPN7550
Ethoprop7570
Fensulfothion7600
Fenthion7605
Malathion7770
Merphos7785
Methyl parathion (Parathion, methyl)7825
Mevinphos7850
Parathion, ethyl7955
Phorate7985
Ronnel8110
Sulfotepp8155
Tetrachlorvinphos (Stirophos, Gardona) Z-isomer8200
Tokuthion (Prothiophos)8245
Trichloronate8275

EPA 8151A Chlorinated Herbicides by GC/ECD10183207

AnalyteAnalyte Code
2,4,5-T8655
2,4-D8545
2,4-DB8560
Dalapon8555
Dicamba8595
Dichloroprop (Dichlorprop)8605
Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP)8620
MCPA7775
MCPP7780
Silvex (2,4,5-TP)8650

EPA 8260C Volatile Organics: GC/MS (capillary column)10307003

AnalyteAnalyte Code
1,1,1,2-Tetrachloroethane5105
1,1,1-Trichloro-2,2,2-trifluoroethane5185
1,1,1-Trichloroethane5160
1,1,2,2-Tetrachloroethane5110
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113)5195
1,1,2-Trichloroethane5165
1,1,2-Trichlorofluoroethane5167
1,1-Dichloroethane4630
1,1-Dichloroethylene4640
1,1-Dichloropropene4670
1,2,3-Trichlorobenzene5150
1,2,3-Trichloropropane5180
1,2,4-Trichlorobenzene5155
1,2,4-Trimethylbenzene5210
1,2-Dibromo-3-chloropropane (DBCP)4570
1,2-Dibromoethane (EDB, Ethylene dibromide)4585
1,2-Dichlorobenzene4610
1,2-Dichloroethane (Ethylene dichloride)4635
1,2-Dichloropropane4655
1,3,5-Trichlorobenzene6800

Page 44 of 50UNCONTROLLED COPY



ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
1,3,5-Trimethylbenzene5215
1,3-Dichlorobenzene4615
1,3-Dichloropropane4660
1,4-Dichlorobenzene4620
1,4-Dioxane (1,4- Diethyleneoxide)4735
1-Chlorohexane4510
2,2-Dichloropropane4665
2-Butanone (Methyl ethyl ketone, MEK)4410
2-Chloroethyl vinyl ether4500
2-Chlorotoluene4535
2-Hexanone4860
2-Nitropropane5020
4-Bromofluorobenzene4536
4-Chlorotoluene4540
4-Isopropyltoluene (p-Cymene)4910
4-Methyl-2-pentanone (MIBK)4995
Acetamide4305
Acetone4315
Acetonitrile4320
Acrolein (Propenal)4325
Acrylamide4330
Acrylonitrile4340
Allyl chloride (3-Chloropropene)4355
Benzene4375
Bromobenzene4385
Bromochloromethane4390
Bromodichloromethane4395
Bromoform4400
Carbon disulfide4450
Carbon tetrachloride4455
Chlorobenzene4475
Chlorodibromomethane4575
Chloroethane (Ethyl chloride)4485
Chloroform4505
Chloroprene (2-Chloro-1,3-butadiene)4525
cis & trans-1,2-Dichloroethene4705
cis-1,2-Dichloroethylene4645
cis-1,3-Dichloropropene4680
Dibromomethane (Methylene bromide)4595
Dichlorodifluoromethane (Freon-12)4625
Diethyl ether4725
Ethyl acetate4755
Ethyl methacrylate4810
Ethylbenzene4765
Hexachlorobutadiene4835
Iodomethane (Methyl iodide)4870
Isobutyl alcohol (2-Methyl-1-propanol)4875
Isopropylbenzene4900
m+p-xylene5240
Methacrylonitrile4925
Methyl bromide (Bromomethane)4950
Methyl chloride (Chloromethane)4960
Methyl tert-butyl ether (MTBE)5000
Methylene chloride (Dichloromethane)4975
m-Xylene5245
Naphthalene5005
n-Butylbenzene4435
n-Propylbenzene5090
o-Xylene5250
sec-Butylbenzene4440
Styrene5100
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
T-amylmethylether (TAME)4370
tert-Butylbenzene4445
Tetrachloroethylene (Perchloroethylene)5115
Toluene5140
trans-1,2-Dichloroethylene4700
trans-1,3-Dichloropropylene4685
trans-1,4-Dichloro-2-butene4605
Trichloroethene (Trichloroethylene)5170
Trichlorofluoromethane (Fluorotrichloromethane, Freon 11)5175
Vinyl acetate5225
Vinyl chloride5235
Xylene (total)5260

EPA 8270D Semivolatile Organic compounds by GC/MS10186002

AnalyteAnalyte Code
1,2,4,5-Tetrachlorobenzene6715
1,2,4-Trichlorobenzene5155
1,2-Dichlorobenzene4610
1,2-Diphenylhydrazine6221
1,3,5-Trinitrobenzene (1,3,5-TNB)6885
1,3-Dichlorobenzene4615
1,4-Dichlorobenzene4620
1,4-Naphthoquinone6420
1,4-Phenylenediamine6630
1-Chloronaphthalene5790
1-Methylnaphthalene6380
1-Naphthylamine6425
2,3,4,6-Tetrachlorophenol6735
2,4,5-Trichlorophenol6835
2,4,6-Trichloroaniline6795
2,4,6-Trichlorophenol6840
2,4-Dichlorophenol6000
2,4-Dimethylphenol6130
2,4-Dinitrophenol6175
2,4-Dinitrotoluene (2,4-DNT)6185
2,5-Dichlorophenol5992
2,6-Dichlorophenol6005
2,6-Dinitrotoluene (2,6-DNT)6190
2-Chloroaniline5735
2-Chloronaphthalene5795
2-Chlorophenol5800
2-Methyl-4,6-dinitrophenol (4,6-Dinitro-2-methylphenol)6360
2-Methylaniline (o-Toluidine)5145
2-Methylnaphthalene6385
2-Methylphenol (o-Cresol)6400
2-Naphthylamine6430
2-Nitroaniline6460
2-Nitrophenol6490
2-Picoline (2-Methylpyridine)5050
3 & 4 Methylphenol6412
3,3'-Dichlorobenzidine5945
3,3'-Dimethylbenzidine6120
3-Methylcholanthrene6355
3-Methylphenol (m-Cresol)6405
3-Nitroaniline6465
4-Aminobiphenyl5540
4-Bromophenyl phenyl ether (BDE-3)5660
4-Chloro-3-methylphenol5700
4-Chloroaniline5745
4-Chlorophenyl phenylether5825
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
4-Methylphenol (p-Cresol)6410
4-Nitroaniline6470
4-Nitrophenol6500
a-a-Dimethylphenethylamine6125
Acenaphthene5500
Acenaphthylene5505
Acetophenone5510
Aniline5545
Anthracene5555
Aramite5560
Atrazine7065
Azobenzene5562
Benzaldehyde5570
Benzo(a)anthracene5575
Benzo(a)pyrene5580
Benzo(e)pyrene5605
Benzo(g,h,i)perylene5590
Benzo(j)fluoranthene9309
Benzo(k)fluoranthene5600
Benzo[b]fluoranthene5585
Benzoic acid5610
Benzyl alcohol5630
Biphenyl5640
bis(2-Chloroethoxy)methane5760
bis(2-Chloroethyl) ether5765
bis(2-Chloroisopropyl) ether5780
Butyl benzyl phthalate5670
Caprolactam7180
Carbazole5680
Chlorobenzilate7260
Chrysene5855
Di(2-ethylhexyl) phthalate   (bis(2-Ethylhexyl)phthalate, DEHP)6065
Diallate7405
Diazinon7410
Dibenz(a,h) anthracene5895
Dibenzofuran5905
Diethyl phthalate6070
Dimethoate7475
Dimethyl phthalate6135
Di-n-butyl phthalate5925
Di-n-octyl phthalate6200
Famphur7580
Fluoranthene6265
Fluorene6270
Hexachlorobenzene6275
Hexachlorobutadiene4835
Hexachlorocyclopentadiene6285
Hexachloroethane4840
Hexachlorophene6290
Indeno(1,2,3-cd) pyrene6315
Isodrin7725
Isophorone6320
Kepone7740
Methapyrilene6345
Methyl parathion (Parathion, methyl)7825
Naphthalene5005
Nitrobenzene5015
n-Nitrosodiethylamine6525
n-Nitrosodimethylamine6530
n-Nitrosodi-n-propylamine6545
n-Nitrosodiphenylamine6535
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
n-Nitrosomorpholine6555
n-Nitrosopiperidine6560
n-Nitrosopyrrolidine6565
Parathion, ethyl7955
Pentachlorobenzene6590
Pentachloronitrobenzene6600
Pentachlorophenol6605
Perylene6608
Phenanthrene6615
Phenol6625
Pronamide (Kerb)6650
Pyrene6665
Pyridine5095
Safrole6685
Thionazin (Zinophos)8235

EPA 8270D SIM Semivolatile Organic compounds by GC/MS Selective Ion Monitoring10242509

AnalyteAnalyte Code
1,4-Dioxane (1,4- Diethyleneoxide)4735
1-Methylnaphthalene6380
2,3,5-Trimethylnaphthalene6852
2,6-Dimethylnaphthalene6188
2-Methylnaphthalene6385
Acenaphthene5500
Acenaphthylene5505
Anthracene5555
Benzo(a)anthracene5575
Benzo(a)pyrene5580
Benzo(e)pyrene5605
Benzo(g,h,i)perylene5590
Benzo(j)fluoranthene9309
Benzo(k)fluoranthene5600
Benzo[b]fluoranthene5585
Biphenyl5640
Butyl benzyl phthalate5670
Carbazole5680
Chrysene5855
Di(2-ethylhexyl) phthalate   (bis(2-Ethylhexyl)phthalate, DEHP)6065
Dibenz(a,h) anthracene5895
Dibenzofuran5905
Dibenzothiophene5910
Diethyl phthalate6070
Dimethyl phthalate6135
Di-n-butyl phthalate5925
Di-n-octyl phthalate6200
Fluoranthene6265
Fluorene6270
Indeno(1,2,3-cd) pyrene6315
Naphthalene5005
n-Nitrosodi-n-propylamine6545
Pentachlorophenol6605
Perylene6608
Phenanthrene6615
Pyrene6665

EPA 8321B Solvent Extractable non-volatile compounds by HPLC/TS/MS10189205

AnalyteAnalyte Code
3-Hydroxycarbofuran7710
Aldicarb (Temik)7010
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

AnalyteAnalyte Code
Aldicarb sulfone7015
Aldicarb sulfoxide7020
Carbaryl (Sevin)7195
Carbofuran (Furaden)7205
Methiocarb (Mesurol)7800
Methomyl (Lannate)7805
Oxamyl7940
Propoxur (Baygon)8080

EPA 8330B Nitroaromatics, Nitramines and Nitrate Esters by High Performance
Liquid Chromatography (HPLC)

10308006

AnalyteAnalyte Code
1,3,5-Trinitrobenzene (1,3,5-TNB)6885
1,3-Dinitrobenzene (1,3-DNB)6160
2,4,6-Trinitrotoluene (2,4,6-TNT)9651
2,4-Dinitrotoluene (2,4-DNT)6185
2,6-Dinitrotoluene (2,6-DNT)6190
2-Amino-4,6-dinitrotoluene (2-am-dnt)9303
2-Nitrotoluene9507
3,5-Dinitroaniline6150
3-Nitrotoluene9510
4-Amino-2,6-dinitrotoluene (4-am-dnt)9306
4-Nitrotoluene9513
Methyl-2,4,6-trinitrophenylnitramine (tetryl)6415
Nitrobenzene5015
Nitroglycerin6485
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX)9522
Pentaerythritoltetranitrate9558
RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine)9432

EPA 9012B Total and Amenable Cyanide  (automated colorimetric with off-line
distillation)

10243206

AnalyteAnalyte Code
Amenable cyanide1510
Total cyanide1645

EPA 9013A Cyanide Extraction Procedure for Solids and Oils10308802

AnalyteAnalyte Code
Extraction/Preparation8031

EPA 9020B Total Organic Halides10194408

AnalyteAnalyte Code
Total organic halides (TOX)2045

EPA 9030B Acid-Soluble and Acid-Insoluble sulfides: Distillation10195605

AnalyteAnalyte Code
Sulfide2005

EPA 9034 Titrimetric Procedure for Acid-Soluble and Acid-Insoluble Sulfides10196006

AnalyteAnalyte Code
Sulfide2005

EPA 9045D Soil and Waste pH10244607

AnalyteAnalyte Code
pH1900
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ORELAP Fields of Accreditation

ALS Environmental, Kelso
1317 South 13th Ave.
Kelso WA 98626

WA100010ORELAP ID:

EPA CODE: WA01276

Certificate:

Issue Date: Expiration Date:

this list supercedes all previous lists for this certificate number.
Customers. Please verify the current accreditation standing with ORELAP.
As of

02/11/2015 02/10/2016

WA100010 - 010

02/11/2015

EPA 9056A Determination of Inorganic Anions by Ion Chromatography10199607

AnalyteAnalyte Code
Chloride1575
Fluoride1730
Nitrate1805
Nitrite1835
Sulfate2000

EPA 9071A Oil and Grease Extraction Method for sludge and sediment samples10201408

AnalyteAnalyte Code
Oil & Grease1860

NWTPH-Dx Oregon DEQ TPH Diesel Range90018409

AnalyteAnalyte Code
Diesel range organics (DRO)9369
Residual Range Organics (RRO)9506

NWTPH-Gx Oregon DEQ TPH Gasoline Range Organics by GC/FID-PID Purge &
Trap

90018603

AnalyteAnalyte Code
Gasoline range organics (GRO)9408

NWTPH-HCID Oregon DEQ Total Petroleum Hydrocarbon ID90013200

AnalyteAnalyte Code
Total Petroleum Hydrocarbons (TPH)2050

PLUMB 1981 Extraction/Preparation60006259

AnalyteAnalyte Code
Distribution of particle sizes6118
Extraction/Preparation8031

WI(95) DRO Wisconsin DNR - Modified Method for Determination of Diesel Range
Organics by GC-FID

90019457

AnalyteAnalyte Code
Diesel range organics (DRO)9369
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PERRY JOHNSON LABORATORY 

ACCREDITATION, INC. 

Certificate of Accreditation 

Perry Johnson Laboratory Accreditation, Inc. has assessed the Laboratory of: 

ALS Environmental-Kelso 
1317 South 13

th
 Avenue, Kelso, WA  98626 

 (Hereinafter called the Organization) and hereby declares that Organization has met the requirements of 

ISO/IEC 17025:2005 “General Requirements for the competence of Testing and Calibration 

Laboratories” and the DoD Quality Systems Manual for Environmental Laboratories Version 5.0  

July 2013 and is accredited is accordance with the:  

 

 

United States Department of Defense 
Environmental Laboratory Accreditation Program  

(DoD-ELAP) 

This accreditation demonstrates technical competence for the defined scope: 

Environmental Testing 
(As detailed in the supplement) 

Accreditation claims for such testing and/or calibration services shall only be made from addresses referenced within this 

certificate. This Accreditation is granted subject to the system rules governing the Accreditation referred to above, and the 

Organization hereby covenants with the Accreditation body’s duty to observe and comply with the said rules. 

  Initial Accreditation Date:               Issue Date:                      Revision Date: 

                                                                      July 19, 2011                         March 13, 2014              February 25, 2015 

         Expiration Date:                     Accreditation No.:              Certificate No.:  

                         March 13, 2016                               65188                             L14-51-R2 

 

 

The validity of this certificate is maintained through ongoing assessments based  

on a continuous accreditation cycle.  The validity of this certificate should be  

confirmed through the PJLA website: www.pjlabs.com  

For PJLA: 

 
Tracy Szerszen 

President/Operations Manager 

Perry Johnson Laboratory 

Accreditation, Inc. (PJLA) 

755 W. Big Beaver, Suite 1325 

Troy, Michigan  48084 
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Certificate of Accreditation: Supplement 
ISO/IEC 17025:2005 and DoD-ELAP 

ALS Environmental-Kelso 
1317 South 13

th
 Avenue, Kelso, WA  98626 

Lee Wolf   Phone: 360-577-7222 

 

Accreditation is granted to the facility to perform the following testing: 

 

Issue 12/2014 This supplement is in conjunction with certificate #L14-51-R2 Page 2 of 28 

Matrix Standard/Method Technology Analyte 

Aqueous EPA 1631E CVAFS Mercury (Low level) 

Aqueous EPA 1664A Gravimetry Hexane Extractable Material (HEM) 

Aqueous EPA 1664A Gravimetry Total Petroleum Hydrocarbons (TPH) 

Aqueous EPA 180.1 Nephelometer Turbidity 

Aqueous EPA 2340B Calculation by 6010 Hardness as CaCO3) 

Aqueous EPA 245.1 CVAA Mercury 

Aqueous EPA 300.0 IC Bromide 

Aqueous EPA 300.0 IC Chloride 

Aqueous EPA 300.0 IC Fluoride 

Aqueous EPA 300.0 IC Nitrate + Nitrite as N 

Aqueous EPA 300.0 IC Nitrate as N 

Aqueous EPA 300.0 IC Nitrite as N 

Aqueous EPA 300.0 IC Sulfate 

Aqueous EPA 353.2 Automated Colorimetry Nitrate + Nitrite as N 

Aqueous EPA 1632 HG-CT-GC-AAS Arsenic (III) 

Aqueous EPA 1632 HG-CT-GC-AAS Arsenic (V) 

Aqueous EPA 1632 HG-CT-GC-AAS Total Inorganic Arsenic 

Aqueous EPA 7196A Colorimetry Chromium VI 

Aqueous EPA 7470A CVAA Mercury 

Aqueous EPA 8260C SIM GC-MS 1,1,2,2-Tetrachloroethane 

Aqueous EPA 8260C SIM GC-MS 1,1,2-Trichloroethane 

Aqueous EPA 8260C SIM GC-MS 1,1-Dichloroethene 

Aqueous EPA 8260C SIM GC-MS 1,2-Dibromoethane  

Aqueous EPA 8260C SIM GC-MS 1,2-Dichloroethane 

Aqueous EPA 8260C SIM GC-MS 1,3 Butadine 

Aqueous EPA 8260C SIM GC-MS 1,4-Dichlorobenzene 

Aqueous EPA 8260C SIM GC-MS Bromodichloromethane 

Aqueous EPA 8260C SIM GC-MS Carbon Tetrachloride 

Aqueous EPA 8260C SIM GC-MS Chlorodibromomethane 

Aqueous EPA 8260C SIM GC-MS Chloroform 

Aqueous EPA 8260C SIM GC-MS Chloromethane 

Aqueous EPA 8260C SIM GC-MS cis-1,2-Dichloroethene 

Aqueous EPA 8260C SIM GC-MS Dichloromethane (Methylene Chloride) 

Aqueous EPA 8260C SIM GC-MS Tetrachloroethene 

Aqueous EPA 8260C SIM GC-MS trans-1,2-Dichloroethene 
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Certificate of Accreditation: Supplement 
ISO/IEC 17025:2005 and DoD-ELAP 

ALS Environmental-Kelso 
1317 South 13

th
 Avenue, Kelso, WA  98626 

Lee Wolf   Phone: 360-577-7222 

 

Accreditation is granted to the facility to perform the following testing: 

 

Issue 12/2014 This supplement is in conjunction with certificate #L14-51-R2 Page 3 of 28 

Matrix Standard/Method Technology Analyte 

Aqueous EPA 8260C SIM GC-MS Trichloroethene 

Aqueous EPA 8260C SIM GC-MS Vinyl chloride 

Aqueous EPA 9020B Microcoulometric-titration detector Total Organic Halides (TOX) 

Aqueous EPA 9040C pH Meter pH 

Aqueous EPA 9060A TOC Meter Total Organic Carbons (TOC)  

Aqueous SM 10200 H Colorimetry Chlorophyll-A 

Aqueous SM 2130B Nephelometer Turbidity 

Aqueous SM 2320B Titrimetry Total Alkalinity (as CaCO3) 

Aqueous SM 2510B Conductivity Meter Specific Conductance 

Aqueous SM 2540B Balance Solids, Total 

Aqueous SM 2540C Balance Solids, Total Dissolved 

Aqueous SM 2540D Balance Solids, Total Suspended 

Aqueous SM 4500-CN- G Colorimetry Cyanide, Amenable 

Aqueous SM 4500-P-E Colorimetry ortho-phosphorous 

Aqueous SM 4500-S2 D Distillation Unit Sulfide 

Aqueous SM 4500-CN E Colorimetry Total Cyanide 

Aqueous SM4500-NH3 G Colorimetry Ammonia 

Aqueous SM5220C Titrimetry Chemical Oxygen Demand (COD) 

Aqueous SM5310C TOC Meter Total Organic Carbons  (TOC) 

Aqueous SOP-LCP-PFC HPLC/MS/MS Perfluor-n butanoic acid (PFBA) 

Aqueous SOP-LCP-PFC HPLC/MS/MS Perfluor-n octanesulfonate (PFOS) 

Aqueous SOP-LCP-PFC HPLC/MS/MS Perfluor-n octanoic acid  (PFOA) 

Drinking Water EPA 504.1 GC-ECD 
1,2-Dibromo-3-chloropropane 

(DBCP) 
Drinking Water EPA 504.1 GC-ECD 1,2-Dibromoethane (EDB)  

Drinking Water EPA 524.2 GC-MS 1,1,1,2-Tetrachloroethane 

Drinking Water EPA 524.2 GC-MS 1,1,1-Trichloroethane 

Drinking Water EPA 524.2 GC-MS 1,1,2,2-Tetrachloroethane 

Drinking Water EPA 524.2 GC-MS 1,1-Dichloroethane 

Drinking Water EPA 524.2 GC-MS 1,1-Dichloroethene 

Drinking Water EPA 524.2 GC-MS 1,1-Dichloropropene 

Drinking Water EPA 524.2 GC-MS 1,2,3-Trichlorobenzene 

Drinking Water EPA 524.2 GC-MS 1,2,3-Trichloropropane 

Drinking Water EPA 524.2 GC-MS 1,2,4-Trichlorobenzene 

Drinking Water EPA 524.2 GC-MS 1,2,4-Trimethylbenzene 
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Certificate of Accreditation: Supplement 
ISO/IEC 17025:2005 and DoD-ELAP 

ALS Environmental-Kelso 
1317 South 13

th
 Avenue, Kelso, WA  98626 

Lee Wolf   Phone: 360-577-7222 

 

Accreditation is granted to the facility to perform the following testing: 
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Matrix Standard/Method Technology Analyte 

Drinking Water EPA 524.2 GC-MS 1,2-Dibromoethane (EDB) 

Drinking Water EPA 524.2 GC-MS 1,2-Dichlorobenzene 

Drinking Water EPA 524.2 GC-MS 1,2-Dichloroethane 

Drinking Water EPA 524.2 GC-MS 1,2-Dichloropropane 

Drinking Water EPA 524.2 GC-MS 1,3,5-Trimethylbenzene 

Drinking Water EPA 524.2 GC-MS 1,3-Dichlorobenzene 

Drinking Water EPA 524.2 GC-MS 1,3-Dichloropropane 

Drinking Water EPA 524.2 GC-MS 1,4-Dichlorobenzene 

Drinking Water EPA 524.2 GC-MS 2,2-Dichloropropane 

Drinking Water EPA 524.2 GC-MS 2-Chlorotoluene 

Drinking Water EPA 524.2 GC-MS 4-Chlorotoluene 

Drinking Water EPA 524.2 GC-MS 4-Isopropyltoluene 

Drinking Water EPA 524.2 GC-MS Benzene 

Drinking Water EPA 524.2 GC-MS Bromobenzene 

Drinking Water EPA 524.2 GC-MS Bromochloromethane 

Drinking Water EPA 524.2 GC-MS Bromodichloromethane 

Drinking Water EPA 524.2 GC-MS Bromoform 

Drinking Water EPA 524.2 GC-MS Bromomethane 

Drinking Water EPA 524.2 GC-MS Carbon Tetrachloride 

Drinking Water EPA 524.2 GC-MS Chlorobenzene 

Drinking Water EPA 524.2 GC-MS Chlorodibromomethane 

Drinking Water EPA 524.2 GC-MS Chloroethane 

Drinking Water EPA 524.2 GC-MS Chloroform 

Drinking Water EPA 524.2 GC-MS Chloromethane 

Drinking Water EPA 524.2 GC-MS cis-1,2-Dichloroethene 

Drinking Water EPA 524.2 GC-MS cis-1,3-Dichloropropene 

Drinking Water EPA 524.2 GC-MS Dibromomethane 

Drinking Water EPA 524.2 GC-MS Dichlorodifluoromethane 

Drinking Water EPA 524.2 GC-MS Dichloromethane (Methylene Chloride) 

Drinking Water EPA 524.2 GC-MS Ethylbenzene 

Drinking Water EPA 524.2 GC-MS Hexachlorobutadiene 

Drinking Water EPA 524.2 GC-MS Isopropylbenzene 

Drinking Water EPA 524.2 GC-MS m+p-Xylene 

Drinking Water EPA 524.2 GC-MS Naphthalene 

Drinking Water EPA 524.2 GC-MS n-Butylbenzene 
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Matrix Standard/Method Technology Analyte 

Drinking Water EPA 524.2 GC-MS n-Propylbenzene 

Drinking Water EPA 524.2 GC-MS o-Xylene 

Drinking Water EPA 524.2 GC-MS sec-Butylbenzene 

Drinking Water EPA 524.2 GC-MS Styrene 

Drinking Water EPA 524.2 GC-MS tert-butylbenzene 

Drinking Water EPA 524.2 GC-MS Tetrachloroethene 

Drinking Water EPA 524.2 GC-MS Toluene 

Drinking Water EPA 524.2 GC-MS trans-1,2-Dichloroethene 

Drinking Water EPA 524.2 GC-MS trans-1,3-Dichloropropene 

Drinking Water  EPA 524.2 GC-MS Trichloroethene 

Drinking Water EPA 524.2 GC-MS Trichlorofluoromethane (Freon 11) 

Drinking Water EPA 524.2 GC-MS Vinyl chloride 

Drinking Water EPA 524.2 GC-MS Xylenes, total 

Solid ASTM D4129-92M, Lloyd Kahn TOC Meter Total Organic Carbons (TOC) 

Solid EPA 160.3M Gravimetry Solids, Total 

Solid EPA 1631E CVFAS Mercury (low level) 

Solid EPA 7471A, B CVAA Mercury 

Solid EPA 9045D pH Meter pH 

Solid EPA 9056A IC Nitrate as N 

Solid EPA 9056A IC Nitrite as N 

Solid EPA 9071B Gravimetry Hexane Extractable Material (HEM) 

Solid GEN-AVS Colorimetry Acid Volatile Sulfides 

Solid GEN-NCEL Colorimetry Nitrocellulose 

Solid LCP-LCMS4 HPLC/MS/MS 1,3,5-Trinitrobenzene 

Solid LCP-LCMS4 HPLC/MS/MS 1,3-Dinitrobenzene 

Solid LCP-LCMS4 HPLC/MS/MS 2,4,6-Trinitrotoluene 

Solid LCP-LCMS4 HPLC/MS/MS 2,4-Dinitrotoluene 

Solid LCP-LCMS4 HPLC/MS/MS 2,6-Dinitrotoluene 

Solid LCP-LCMS4 HPLC/MS/MS 2-Amino-4,6-dinitrotoluene 

Solid LCP-LCMS4 HPLC/MS/MS 3,5-Dinitroaniline 

Solid LCP-LCMS4 HPLC/MS/MS 4-Amino-2,6-dinitrotoluene 

Solid LCP-LCMS4 HPLC/MS/MS 
HMX 

(Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine) 

Solid LCP-LCMS4 HPLC/MS/MS Pentaerythritoltetranitrate 

Solid LCP-LCMS4 HPLC/MS/MS RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) 

Solid LCP-LCMS4 HPLC/MS/MS Tetryl (methyl-2,4,6-trinitrophenylnitramine) 
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Matrix Standard/Method Technology Analyte 

Solid LCP-Nitro HPLC/MS/MS 2,4-Dinitrophenol 

Solid LCP-Nitro HPLC/MS/MS Picramic Acid 

Solid LCP-Nitro HPLC/MS/MS Picric Acid 

Solid PSEP Gravimetry Particle Size 

Solid SOP-GEN-AVS Colorimetry Acid Volatile Sulfides 

Tissue EPA 1631E CVAFS Mercury (low level) 

Tissue EPA 1632 HG-CT-GC-AAS Arsenic (III) 

Tissue EPA 1632 HG-CT-GC-AAS Arsenic (V) 

Tissue EPA 1632 HG-CT-GC-AAS Total Inorganic Arsenic 

Tissue EPA 6010B, C/200.7 ICP Aluminum 

Tissue EPA 6010B, C/200.7 ICP Antimony 

Tissue EPA 6010B, C/200.7 ICP Arsenic 

Tissue EPA 6010B, C/200.7 ICP Barium 

Tissue EPA 6010B, C/200.7 ICP Beryllium 

Tissue EPA 6010B, C/200.7 ICP Boron 

Tissue EPA 6010B, C/200.7 ICP Cadmium 

Tissue EPA 6010B, C/200.7 ICP Calcium 

Tissue EPA 6010B, C/200.7 ICP Chromium, total  

Tissue EPA 6010B, C/200.7 ICP Cobalt 

Tissue EPA 6010B, C/200.7 ICP Copper 

Tissue EPA 6010B, C/200.7 ICP Iron 

Tissue EPA 6010B, C/200.7 ICP Lead 

Tissue EPA 6010B, C/200.7 ICP Magnesium 

Tissue EPA 6010B, C/200.7 ICP Manganese 

Tissue EPA 6010B, C/200.7 ICP Molybdenum 

Tissue EPA 6010B, C/200.7 ICP Nickel 

Tissue EPA 6010B, C/200.7 ICP Potassium 

Tissue EPA 6010B, C/200.7 ICP Selenium 

Tissue EPA 6010B, C/200.7 ICP Silver 

Tissue EPA 6010B, C/200.7 ICP Sodium 

Tissue EPA 6010B, C/200.7 ICP Strontium 

Tissue EPA 6010B, C/200.7 ICP Thallium 

Tissue EPA 6010B, C/200.7 ICP Tin 

Tissue EPA 6010B, C/200.7 ICP Titanium 

Tissue EPA 6010B, C/200.7 ICP Vanadium 
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Matrix Standard/Method Technology Analyte 

Tissue EPA 6010B, C/200.7 ICP Zinc 

Tissue EPA 6020A/200.8 ICP-MS Aluminum 

Tissue EPA 6020A/200.8 ICP-MS Antimony 

Tissue EPA 6020A/200.8 ICP-MS Arsenic 

Tissue EPA 6020A/200.8 ICP-MS Barium 

Tissue EPA 6020A/200.8 ICP-MS Beryllium 

Tissue EPA 6020A/200.8 ICP-MS Boron 

Tissue EPA 6020A/200.8 ICP-MS Cadmium 

Tissue EPA 6020A/200.8 ICP-MS Chromium, total  

Tissue EPA 6020A/200.8 ICP-MS Cobalt 

Tissue EPA 6020A/200.8 ICP-MS Copper 

Tissue EPA 6020A/200.8 ICP-MS Iron 

Tissue EPA 6020A/200.8 ICP-MS Lead 

Tissue EPA 6020A/200.8 ICP-MS Manganese 

Tissue EPA 6020A/200.8 ICP-MS Molybdenum 

Tissue EPA 6020A/200.8 ICP-MS Nickel 

Tissue EPA 6020A/200.8 ICP-MS Selenium 

Tissue EPA 6020A/200.8 ICP-MS Silver 

Tissue EPA 6020A/200.8 ICP-MS Strontium 

Tissue EPA 6020A/200.8 ICP-MS Thallium 

Tissue EPA 6020A/200.8 ICP-MS Tin 

Tissue EPA 6020A/200.8 ICP-MS Titanium 

Tissue EPA 6020A/200.8 ICP-MS Vanadium 

Tissue EPA 6020A/200.8 ICP-MS Zinc 

Tissue EPA 7471A, B CVAA Mercury 

Tissue EPA 7742 AA, Borohydride Reduction; GFAA Selenium 

Tissue EPA 8081A, B GC-ECD Aldrin 

Tissue EPA 8081A, B GC-ECD Alpha-BHC 

Tissue EPA 8081A, B GC-ECD DDD (4,4) 

Tissue EPA 8081A, B GC-ECD DDE (4,4) 

Tissue EPA 8081A, B GC-ECD DDT (4,4) 

Tissue EPA 8081A, B GC-ECD delta-BHC 

Tissue EPA 8081A, B GC-ECD Dieldrin 

Tissue EPA 8081A, B GC-ECD Endosulfan I 

Tissue EPA 8081A, B GC-ECD Endosulfan II  
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Matrix Standard/Method Technology Analyte 

Tissue EPA 8081A, B GC-ECD Endosulfan sulfate 

Tissue EPA 8081A, B GC-ECD Endrin 

Tissue EPA 8081A, B GC-ECD Endrin aldehyde 

Tissue EPA 8081A, B GC-ECD Endrin ketone 

Tissue EPA 8081A, B GC-ECD gamma-BHC 

Tissue EPA 8081A, B GC-ECD gamma-Chlordane 

Tissue EPA 8081A, B GC-ECD Heptachlor 

Tissue EPA 8081A, B GC-ECD Heptachlor Epoxide (beta) 

Tissue EPA 8081A, B GC-ECD Methoxychlor 

Tissue EPA 8081A, B GC-ECD Toxaphene (total)  

Tissue EPA 8081B GC-ECD 2,4-DDD 

Tissue EPA 8081B GC-ECD 2,4-DDE 

Tissue EPA 8081B GC-ECD 2,4-DDT  

Tissue EPA 8081B GC-ECD Chlorpyrifos 

Tissue EPA 8081B GC-ECD cis-Nonachlor 

Tissue EPA 8081B GC-ECD Hexachlorobenzene 

Tissue EPA 8081B GC-ECD Hexachloroethane 

Tissue EPA 8081B GC-ECD Hexchlorobutadiene 

Tissue EPA 8081B GC-ECD Isodrin 

Tissue EPA 8081B GC-ECD Mirex 

Tissue EPA 8081B GC-ECD Oxychlordane 

Tissue EPA 8081B GC-ECD trans-Nonachlor 

Tissue EPA 8082A GC-ECD 2,2',3,3',4,4',5,5',6,6' Decachlorobiphenyl (PCB 209) 

Tissue EPA 8082A GC-ECD 2,2’,3,3’,4,4’,5,5’,6-Nonachlorobiphenyl (PCB 206)  

Tissue EPA 8082A GC-ECD 2,2’,3,3’,4,4’,5,6-Octachlorobiphenyl (PCB 195)  

Tissue EPA 8082A GC-ECD 2,2’,3,3’,4,4’,5-Heptachlorobiphenyl  (PCB 170) 

Tissue EPA 8082A GC-ECD 2,2’,3,3’,4,4’-Hexachlorobiphenyl (PCB 128)  

Tissue EPA 8082A GC-ECD 2,2’,3,4,4’,5,5’-Heptachlorobiphenyl  (PCB 180) 

Tissue EPA 8082A GC-ECD 2,2’,3,4,4’,5’,6-Heptachlorobiphenyl  (PCB 183)  

Tissue EPA 8082A GC-ECD 2,2’,3,4,4’,5’-Hexachlorobiphenyl (PCB 138) 

Tissue EPA 8082A GC-ECD 2,2’,3,4,4’,6,6’-Heptachlorobiphenyl (PCB 184) 

Tissue EPA 8082A GC-ECD 2,2’,3,4,5’-Pentachlorobiphenyl (PCB 87)  

Tissue EPA 8082A GC-ECD 2,2’,3,4’,5,5’,6-Heptachlorobiphenyl (PCB 187) 

Tissue EPA 8082A GC-ECD 2,2’,3,4’,5-Pentachlorobiphenyl  (PCB 90) 

Tissue EPA 8082A GC-ECD 2,2’,3,5’-Tetrachlorobiphenyl (PCB 44) 

Tissue EPA 8082A GC-ECD 2,2’,4,4’,5,5’-Hexachlorobiphenyl (PCB 153) 
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Matrix Standard/Method Technology Analyte 

Tissue EPA 8082A GC-ECD 2,2’,4,5,5’-Pentachlorobiphenyl (PCB 101) 

Tissue EPA 8082A GC-ECD 2,2’,5,6’-Tetrachlorbiphenyl (PCB 53) 

Tissue EPA 8082A GC-ECD 2,2’,5-Trichlorobiphenyl (PCB 18) 

Tissue EPA 8082A GC-ECD 2,3,3’,4,4’,5,5’-Heptachlorobiphenyl (PCB 189)  

Tissue EPA 8082A GC-ECD 2,3,3’,4,4’,5’-Hexachlorobiphenyl  (PCB 157)  

Tissue EPA 8082A GC-ECD 2,3,3’,4,4’,5-Hexachlorobiphenyl (PCB 156) 

Tissue EPA 8082A GC-ECD 2,3,3’,4,4’,6-Hexachlorobiphenyl (PCB 158) 

Tissue EPA 8082A GC-ECD 2,3,3’,4,4’-Pentachlorobiphenyl (PCB 105) 

Tissue EPA 8082A GC-ECD 2,3,4,4’,5-Pentachlorobiphenyl (PCB 114)  

Tissue EPA 8082A GC-ECD 2,3,4,4’-Tetrachlorobiphenyl (PCB 60) 

Tissue EPA 8082A GC-ECD 2,3’,4,4’,5,5’ Hexachlorobiphenyl (PCB 167) 

Tissue EPA 8082A GC-ECD 2,3’,4,4’,5’,6-Hexachlorobiphenyl (PCB 168) 

Tissue EPA 8082A GC-ECD 2,3’,4,4’,5-Pentachlorobiphenyl (PCB 118) 

Tissue EPA 8082A GC-ECD 2,3’,4,4’,5-Pentachlorobiphenyl (PCB 123) 

Tissue EPA 8082A GC-ECD 2,3’,4,4’-Tetrachlorobiphenyl (PCB 66) 

Tissue EPA 8082A GC-ECD 2,4,4’-Trichlorobiphenyl (PCB 28) 

Tissue EPA 8082A GC-ECD 2,4’-Dichlorobiphenyl (PCB 8)  

Tissue EPA 8082A GC-ECD 3,3’,4,4’,5,5’-Hexachlorobiphenyl (PCB 169)  

Tissue EPA 8082A GC-ECD 3,3’,4,4’,5-Pentachlorobiphenyl  (PCB 126) 

Tissue EPA 8082A GC-ECD 3,3’,4,4’-Tetrachlorobiphenyl  (PCB 77) 

Tissue EPA 8082A GC-ECD 3,4,4’,5-Tetrachlorobiphenyl  (PCB 81) 

Tissue EPA 8082A GC-ECD Aroclor 1016 

Tissue EPA 8082A GC-ECD Aroclor 1221 

Tissue EPA 8082A GC-ECD Aroclor 1232 

Tissue EPA 8082A GC-ECD Aroclor 1242 

Tissue EPA 8082A GC-ECD Aroclor 1248 

Tissue EPA 8082A GC-ECD Aroclor 1254 

Tissue EPA 8082A GC-ECD Aroclor 1260 

Tissue EPA 8082A GC-ECD Aroclor 1262 

Tissue EPA 8082A GC-ECD Aroclor 1268 

Tissue EPA 8270 SIM GC-MS PBDE 100 

Tissue EPA 8270 SIM GC-MS PBDE 128 

Tissue EPA 8270 SIM GC-MS PBDE 138 

Tissue EPA 8270 SIM GC-MS PBDE 153 

Tissue EPA 8270 SIM GC-MS PBDE 154 

Tissue EPA 8270 SIM GC-MS PBDE 17 

UNCONTROLLED COPY



Certificate of Accreditation: Supplement 
ISO/IEC 17025:2005 and DoD-ELAP 

ALS Environmental-Kelso 
1317 South 13

th
 Avenue, Kelso, WA  98626 

Lee Wolf   Phone: 360-577-7222 

 

Accreditation is granted to the facility to perform the following testing: 
 

Issue 12/2014 This supplement is in conjunction with certificate #L14-51-R1 Page 10 of 28 

Matrix Standard/Method Technology Analyte 

Tissue EPA 8270 SIM GC-MS PBDE 183 

Tissue EPA 8270 SIM GC-MS PBDE 190 

Tissue EPA 8270 SIM GC-MS PBDE 203 

Tissue EPA 8270 SIM GC-MS PBDE 206 

Tissue EPA 8270 SIM GC-MS PBDE 209 

Tissue EPA 8270 SIM GC-MS PBDE 28 

Tissue EPA 8270 SIM GC-MS PBDE 47 

Tissue EPA 8270 SIM GC-MS PBDE 66 

Tissue EPA 8270 SIM GC-MS PBDE 71 

Tissue EPA 8270 SIM GC-MS PBDE 85 

Tissue EPA 8270 SIM GC-MS PBDE 99 

Tissue EPA 8270 SIM PAH GC-MS 2-Methylnaphthalene 

Tissue EPA 8270 SIM PAH GC-MS Acenaphthene 

Tissue EPA 8270 SIM PAH GC-MS Acenaphthylene 

Tissue EPA 8270 SIM PAH GC-MS Anthracene 

Tissue EPA 8270 SIM PAH GC-MS Benzo(a)anthracene 

Tissue EPA 8270 SIM PAH GC-MS Benzo(a)pyrene 

Tissue EPA 8270 SIM PAH GC-MS Benzo(b)fluoranthene 

Tissue EPA 8270 SIM PAH GC-MS Benzo(g,h,i)perylene 

Tissue EPA 8270 SIM PAH GC-MS Benzo(k)fluoranthene 

Tissue EPA 8270 SIM PAH GC-MS Chrysene 

Tissue EPA 8270 SIM PAH GC-MS Dibenzo(a,h)anthracene 

Tissue EPA 8270 SIM PAH GC-MS Fluoranthene 

Tissue EPA 8270 SIM PAH GC-MS Fluorene 

Tissue EPA 8270 SIM PAH GC-MS Indeno(1,2,3, cd)pyrene 

Tissue EPA 8270 SIM PAH GC-MS Naphthalene 

Tissue EPA 8270 SIM PAH GC-MS Phenanthrene 

Tissue EPA 8270 SIM PAH GC-MS Pyrene 

Tissue EPA 8270D SIM GC-MS 1,2,4,5-Tetrachlorobenzene 

Tissue EPA 8270D SIM GC-MS 1,2,4-Trichlorobenzene 

Tissue EPA 8270D SIM GC-MS 1,2-Dichlorobenzene 

Tissue EPA 8270D SIM GC-MS 1,3-Dichlorobenzene 

Tissue EPA 8270D SIM GC-MS 1,4-Dichlorobenzene 

Tissue EPA 8270D SIM GC-MS 2,3,4,6-Tetrachlorophenol 

Tissue EPA 8270D SIM GC-MS 2,4,5-Trichlorophenol 

Tissue EPA 8270D SIM GC-MS 2,4,6-Trichlorophenol 
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Matrix Standard/Method Technology Analyte 

Tissue EPA 8270D SIM GC-MS 2,4-Dichlorophenol 

Tissue EPA 8270D SIM GC-MS 2,4-Dimethylphenol 

Tissue EPA 8270D SIM GC-MS 2,4-Dinitrophenol 

Tissue EPA 8270D SIM GC-MS 2,4-Dinitrotoluene 

Tissue EPA 8270D SIM GC-MS 2,6-Dichlorophenol 

Tissue EPA 8270D SIM GC-MS 2,6-Dinitrotoluene 

Tissue EPA 8270D SIM GC-MS 2-Chloronaphthalene 

Tissue EPA 8270D SIM GC-MS 2-Chlorophenol 

Tissue EPA 8270D SIM GC-MS 2-Methyl-4,6-Dinitrophenol 

Tissue EPA 8270D SIM GC-MS 2-Methylnaphthalene 

Tissue EPA 8270D SIM GC-MS 2-Methylphenol 

Tissue EPA 8270D SIM GC-MS 2-Nitroaniline 

Tissue EPA 8270D SIM GC-MS 2-Nitrophenol 

Tissue EPA 8270D SIM GC-MS 3,3-Dichlorobenzidine 

Tissue EPA 8270D SIM GC-MS 3-Nitroaniline 

Tissue EPA 8270D SIM GC-MS 4-Bromophenyl-phenylether 

Tissue EPA 8270D SIM GC-MS 4-Chloro-3-methylphenol 

Tissue EPA 8270D SIM GC-MS 4-Chloroaniline 

Tissue EPA 8270D SIM GC-MS 4-Chlorophenyl-phenylether 

Tissue EPA 8270D SIM GC-MS 4-Methylphenol (and/or 3-Methylphenol) 

Tissue EPA 8270D SIM GC-MS 4-Nitroaniline 

Tissue EPA 8270D SIM GC-MS 4-Nitrophenol 

Tissue EPA 8270D SIM GC-MS Acenaphthene 

Tissue EPA 8270D SIM GC-MS Acenaphthylene 

Tissue EPA 8270D SIM GC-MS Anthracene 

Tissue EPA 8270D SIM GC-MS Benzo(a)anthracene 

Tissue EPA 8270D SIM GC-MS Benzo(a)pyrene 

Tissue EPA 8270D SIM GC-MS Benzo(b)fluoranthene 

Tissue EPA 8270D SIM GC-MS Benzo(g,h,i)perylene 

Tissue EPA 8270D SIM GC-MS Benzo(k)fluoranthene 

Tissue EPA 8270D SIM GC-MS Benzoic acid 

Tissue EPA 8270D SIM GC-MS Benzyl alcohol 

Tissue EPA 8270D SIM GC-MS bis(2-Chloroethoxy)methane 

Tissue EPA 8270D SIM GC-MS bis(2-Chloroethyl)ether 

Tissue EPA 8270D SIM GC-MS bis(2-Chloroisopropyl)ether 

Tissue EPA 8270D SIM GC-MS bis(2-ethylhexy)phthalate 
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Matrix Standard/Method Technology Analyte 

Tissue EPA 8270D SIM GC-MS Butyl benzyl phthalate 

Tissue EPA 8270D SIM GC-MS Carbazole 

Tissue EPA 8270D SIM GC-MS Chrysene 

Tissue EPA 8270D SIM GC-MS Dibenzo(a,h)anthracene 

Tissue EPA 8270D SIM GC-MS Dibenzofuran 

Tissue EPA 8270D SIM GC-MS Diethyl phthalate 

Tissue EPA 8270D SIM GC-MS Dimethylphthalate 

Tissue EPA 8270D SIM GC-MS di-n-butylphthalate 

Tissue EPA 8270D SIM GC-MS Di-n-octylphthalate 

Tissue EPA 8270D SIM GC-MS Fluoranthene 

Tissue EPA 8270D SIM GC-MS Fluorene 

Tissue EPA 8270D SIM GC-MS Hexachlorobenzene 

Tissue EPA 8270D SIM GC-MS Hexachlorobutadiene 

Tissue EPA 8270D SIM GC-MS Hexachlorocyclopentadiene 

Tissue EPA 8270D SIM GC-MS Hexachloroethane 

Tissue EPA 8270D SIM GC-MS Indeno(1,2,3, cd)pyrene 

Tissue EPA 8270D SIM GC-MS Isophorone 

Tissue EPA 8270D SIM GC-MS Naphthalene 

Tissue EPA 8270D SIM GC-MS Nitrobenzene 

Tissue EPA 8270D SIM GC-MS N-Nitrosodiethylamine 

Tissue EPA 8270D SIM GC-MS N-Nitrosodimethylamine 

Tissue EPA 8270D SIM GC-MS N-Nitroso-di-n-propylamine 

Tissue EPA 8270D SIM GC-MS N-Nitrosodiphenylamine 

Tissue EPA 8270D SIM GC-MS Pentachlorophenol 

Tissue EPA 8270D SIM GC-MS Phenanthrene 

Tissue EPA 8270D SIM GC-MS Phenol 

Tissue EPA 8270D SIM GC-MS Pyrene 

Tissue EPA 8330B HPLC 1,3,5-Trinitrobenzene 

Tissue EPA 8330B HPLC 1,3-Dinitrobenzene 

Tissue EPA 8330B HPLC 2,4,6-Trinitrotoluene 

Tissue EPA 8330B HPLC 2,4-Dinitrotoluene 

Tissue EPA 8330B HPLC 2,6-Dinitrotoluene 

Tissue EPA 8330B HPLC 2-Amino-4,6-dinitrotoluene 

Tissue EPA 8330B HPLC 2-Nitrotoluene 

Tissue EPA 8330B HPLC 3,5-Dinitroaniline 

Tissue EPA 8330B HPLC 3-Nitrotoluene 
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Matrix Standard/Method Technology Analyte 

Tissue EPA 8330B HPLC 4-Amino-2,6-dinitrotoluene 

Tissue EPA 8330B HPLC 4-Nitrotoluene 

Tissue EPA 8330B HPLC HMX (octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine) 

Tissue EPA 8330B HPLC Nitrobenzene 

Tissue EPA 8330B HPLC Nitroglycerin 

Tissue EPA 8330B HPLC Pentachloronitrobenzene 

Tissue EPA 8330B HPLC Pentaerythritoltetranitrate 

Tissue EPA 8330B HPLC RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) 

Tissue EPA 8330B HPLC Tetryl (methyl-2,4,6-trinitrophenylnitramine) 

Tissue OPPMS2 GC/MS/MS Azinphos-methyl (Guthion) 

Tissue OPPMS2 GC/MS/MS Chlorpyrifos 

Tissue OPPMS2 GC/MS/MS Demeton O & S 

Tissue OPPMS2 GC/MS/MS Diazinon 

Tissue OPPMS2 GC/MS/MS Dichlorvos 

Tissue OPPMS2 GC/MS/MS dimethoate 

Tissue OPPMS2 GC/MS/MS Disulfoton 

Tissue OPPMS2 GC/MS/MS Ethoprop 

Tissue OPPMS2 GC/MS/MS Parathion, ethyl 

Tissue OPPMS2 GC/MS/MS Parathion, methyl 

Tissue OPPMS2 GC/MS/MS Phorate 

Tissue OPPMS2 GC/MS/MS Ronnel 

Tissue OPPMS2 GC/MS/MS Stirophos 

Tissue OPPMS2 GC/MS/MS Sulfotepp 

Tissue SOC-Butyl GC-FPD Di-n-butyltin 

Tissue SOC-Butyl GC-FPD n-Butyltin 

Tissue SOC-Butyl GC-FPD Tetra-n-butyltin 

Tissue SOC-Butyl GC-FPD Tri-n-butyltin 

Tissue SOC-PESTMS2 GC/MS/MS Aldrin 

Tissue SOC-PESTMS2 GC/MS/MS Alpha-BHC 

Tissue SOC-PESTMS2 GC/MS/MS beta-BHC 

Tissue SOC-PESTMS2 GC/MS/MS DDD (4,4) 

Tissue SOC-PESTMS2 GC/MS/MS DDE (4,4) 

Tissue SOC-PESTMS2 GC/MS/MS DDT (4,4) 

Tissue SOC-PESTMS2 GC/MS/MS delta-BHC 

Tissue SOC-PESTMS2 GC/MS/MS Dieldrin 

Tissue SOC-PESTMS2 GC/MS/MS Endosulfan I 
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Matrix Standard/Method Technology Analyte 

Tissue SOC-PESTMS2 GC/MS/MS Endosulfan II 

Tissue SOC-PESTMS2 GC/MS/MS Endosulfan sulfate 

Tissue SOC-PESTMS2 GC/MS/MS Endrin 

Tissue SOC-PESTMS2 GC/MS/MS Endrin aldehyde 

Tissue SOC-PESTMS2 GC/MS/MS Endrin ketone 

Tissue SOC-PESTMS2 GC/MS/MS gamma-BHC 

Tissue SOC-PESTMS2 GC/MS/MS Heptachlor 

Tissue SOC-PESTMS2 GC/MS/MS Heptachlor Epoxide (beta) 

Tissue SOC-PESTMS2 GC/MS/MS Methoxychlor 

Tissue SOP LCP-LCMS4 HPLC/MS/MS 1,3,5-Trinitrobenzene 

Tissue SOP LCP-LCMS4 HPLC/MS/MS 1,3-Dinitrobenzene 

Tissue SOP LCP-LCMS4 HPLC/MS/MS 2,4,6-Trinitrotoluene 

Tissue SOP LCP-LCMS4 HPLC/MS/MS 2,4-Dinitrotoluene 

Tissue SOP LCP-LCMS4 HPLC/MS/MS 2,6-Dinitrotoluene 

Tissue SOP LCP-LCMS4 HPLC/MS/MS 2-Amino-4,6-dinitrtoluene 

Tissue SOP LCP-LCMS4 HPLC/MS/MS 3,5-Dinitroaniline 

Tissue SOP LCP-LCMS4 HPLC/MS/MS 4-Amino-2,6-dinitrotoluene 

Tissue SOP LCP-LCMS4 HPLC/MS/MS HMX (octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine) 

Tissue SOP LCP-LCMS4 HPLC/MS/MS Pentaerythritoltetranitrate 

Tissue SOP LCP-LCMS4 HPLC/MS/MS RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) 

Tissue SOP LCP-LCMS4 HPLC/MS/MS Tetryl (methyl-2,4,6-trinitrophenylnitramine) 

Tissue SOP LCP-Nitro HPLC/MS/MS 2,4-Dinitrophenol 

Tissue SOP LCP-Nitro HPLC/MS/MS Picramic Acid 

Tissue SOP LCP-Nitro HPLC/MS/MS Picric Acid 

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluorobutane Sulfonate  

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluorobutanesulfonic Acid 

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluorobutanoic Acid  

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluorodecane Sulfonate  

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluorodecanoic Acid  

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluorododecanoic Acid  

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluoroheptanoic Acid  

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluorohexane Sulfonate  

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluorohexanoic Acid  

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluorohexylsulfonic Acid 

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluorononanoic Acid  

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluorooctane Sulfonate  
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Matrix Standard/Method Technology Analyte 

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluorooctanoic Acid  

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluorooctylsulfonic Acid 

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluoropentanoic Acid  

Tissue SOP-LCP-PFC HPLC/MS/MS Perfluoroundecanoic Acid  

Aqueous/Drinking Water EPA 200.9 GFAA Antimony 

Aqueous/Drinking Water EPA 200.9 GFAA Selenium 

Aqueous/Drinking Water EPA 200.9 GFAA Thallium 

Aqueous/Drinking Water EPA 537 HPLC/MS/MS Perfluorobutanesulfonic Acid  

Aqueous/Drinking Water EPA 537 HPLC/MS/MS Perfluoroheptanoic Acid  

Aqueous/Drinking Water EPA 537 HPLC/MS/MS Perfluorohexanesulfonic Acid  

Aqueous/Drinking Water EPA 537 HPLC/MS/MS Perfluorononanoic Acid  

Aqueous/Drinking Water EPA 537 HPLC/MS/MS Perfluorooctanesulfonic Acid  

Aqueous/Drinking Water EPA 537 HPLC/MS/MS Perfluorooctanoic Acid  

Aqueous/Drinking Water  EPA 200.9 GFAA Arsenic 

Aqueous/Drinking Water  EPA 200.9 GFAA Lead 

Aqueous/Solid ASTM D 1426-93B ISE Nitrogen, Total Kjeldahl (TKN) 

Aqueous/Solid EPA 1020A Closed Cup Flashpoint Ignitability 

Aqueous/Solid EPA 1630 CVAFS Methyl Mercury 

Aqueous/Solid EPA 314.0 IC Perchlorate 

Aqueous/Solid EPA 350.1 Colorimetry Ammonia 

Aqueous/Solid EPA 365.3 Colorimetry Total Phosphorus 

Aqueous/Solid EPA 6010B, C/200.7 ICP Aluminum 

Aqueous/Solid EPA 6010B, C/200.7 ICP Antimony 

Aqueous/Solid EPA 6010B, C/200.7 ICP Arsenic 

Aqueous/Solid EPA 6010B, C/200.7 ICP Barium 

Aqueous/Solid EPA 6010B, C/200.7 ICP Beryllium 

Aqueous/Solid EPA 6010B, C/200.7 ICP Boron 

Aqueous/Solid EPA 6010B, C/200.7 ICP Cadmium 

Aqueous/Solid EPA 6010B, C/200.7 ICP Calcium 

Aqueous/Solid EPA 6010B, C/200.7 ICP Chromium, total 

Aqueous/Solid EPA 6010B, C/200.7 ICP Cobalt 

Aqueous/Solid EPA 6010B, C/200.7 ICP Copper 
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Matrix Standard/Method Technology Analyte 

Aqueous/Solid EPA 6010B, C/200.7 ICP Iron 

Aqueous/Solid EPA 6010B, C/200.7 ICP Lead 

Aqueous/Solid EPA 6010B, C/200.7 ICP Magnesium 

Aqueous/Solid EPA 6010B, C/200.7 ICP Manganese 

Aqueous/Solid EPA 6010B, C/200.7 ICP Molybdenum 

Aqueous/Solid EPA 6010B, C/200.7 ICP Nickel 

Aqueous/Solid EPA 6010B, C/200.7 ICP Potassium 

Aqueous/Solid EPA 6010B, C/200.7 ICP Selenium 

Aqueous/Solid EPA 6010B, C/200.7 ICP Silver 

Aqueous/Solid EPA 6010B, C/200.7 ICP Sodium 

Aqueous/Solid EPA 6010B, C/200.7 ICP Strontium 

Aqueous/Solid EPA 6010B, C/200.7 ICP Thallium 

Aqueous/Solid EPA 6010B, C/200.7 ICP Tin 

Aqueous/Solid EPA 6010B, C/200.7 ICP Titanium 

Aqueous/Solid EPA 6010B, C/200.7 ICP Vanadium 

Aqueous/Solid EPA 6010B, C/200.7 ICP Zinc 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Aluminum 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Antimony 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Arsenic 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Barium 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Beryllium 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Boron 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Cadmium 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Chromium, total 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Cobalt 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Copper 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Iron 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Lead 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Manganese 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Molybdenum 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Nickel 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Selenium 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Silver 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Strontium 
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Aqueous/Solid EPA 6020, A/200.8 ICP-MS Thallium 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Tin 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Titanium 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Vanadium 

Aqueous/Solid EPA 6020, A/200.8 ICP-MS Zinc 

Aqueous/Solid EPA 6850 HPLC/MS/MS Perchlorate 

Aqueous/Solid EPA 7010 GFAA Antimony 

Aqueous/Solid EPA 7010 GFAA Arsenic 

Aqueous/Solid EPA 7010 GFAA Chromium, total 

Aqueous/Solid EPA 7010 GFAA Lead 

Aqueous/Solid EPA 7010 GFAA Selenium 

Aqueous/Solid EPA 7010 GFAA Thallium 

Aqueous/Solid EPA 7742 AA, Borohydride Reduction; GFAA Selenium 

Aqueous/Solid EPA 8011 GC-ECD Ethylene Dibromide 

Aqueous/Solid EPA 8015C/AK103-RRO GC-FID 
Residual Range Organics 

(RRO)  

Aqueous/Solid EPA 8015C; AK101-GRO; NWTPH-Gx GC-FID 
Gasoline Range Organics 

(GRO)  

Aqueous/Solid EPA 8015C; AK102-DRO; NWTPH-Dx GC-FID 
Diesel Range Organics 

(DRO)  

Aqueous/Solid EPA 8081A, B GC-ECD Aldrin 

Aqueous/Solid EPA 8081A, B GC-ECD Alpha-BHC 

Aqueous/Solid EPA 8081A, B GC-ECD DDD (4,4) 

Aqueous/Solid EPA 8081A, B GC-ECD DDE (4,4) 

Aqueous/Solid EPA 8081A, B GC-ECD DDT (4,4) 

Aqueous/Solid EPA 8081A, B GC-ECD delta-BHC 

Aqueous/Solid EPA 8081A, B GC-ECD Dieldrin 

Aqueous/Solid EPA 8081A, B GC-ECD Endosulfan I 

Aqueous/Solid EPA 8081A, B GC-ECD Endosulfan II 

Aqueous/Solid EPA 8081A, B GC-ECD Endosulfan sulfate 

Aqueous/Solid EPA 8081A, B GC-ECD Endrin 

Aqueous/Solid EPA 8081A, B GC-ECD Endrin aldehyde 

Aqueous/Solid EPA 8081A, B GC-ECD Endrin ketone 

Aqueous/Solid EPA 8081A, B GC-ECD gamma-BHC 

Aqueous/Solid EPA 8081A, B GC-ECD  gamma-Chlordane 
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Matrix Standard/Method Technology Analyte 
Aqueous/Solid EPA 8081A, B GC-ECD Heptachlor 

Aqueous/Solid EPA 8081A, B GC-ECD Heptachlor Epoxide (beta) 

Aqueous/Solid EPA 8081A, B GC-ECD Methoxychlor 

Aqueous/Solid EPA 8081A, B GC-ECD Toxaphene (total) 

Aqueous/Solid EPA 8081B GC-ECD 2,4-DDD 

Aqueous/Solid EPA 8081B GC-ECD 2,4-DDE 

Aqueous/Solid EPA 8081B GC-ECD 2,4-DDT 

Aqueous/Solid EPA 8081B GC-ECD Chlorpyrifos 

Aqueous/Solid EPA 8081B GC-ECD cis-Nonachlor 

Aqueous/Solid EPA 8081B GC-ECD Hexachlorobenzene 

Aqueous/Solid EPA 8081B GC-ECD Hexachlorobutadiene 

Aqueous/Solid EPA 8081B GC-ECD Hexachloroethane 

Aqueous/Solid EPA 8081B GC-ECD Isodrin 

Aqueous/Solid EPA 8081B GC-ECD Mirex 

Aqueous/Solid EPA 8081B GC-ECD Oxychlordane 

Aqueous/Solid EPA 8081B GC-ECD trans-Nonachlor 

Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,3’,4,4’,5,5’,6-Nonachlorobiphenyl (PCB 206)  

Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,3’,4,4’,5,6-Octachlorobiphenyl (PCB 195)  

Aqueous/Solid EPA 8082A GC-ECD 2,2',3,3',4,4',5,5',6,6' Decachlorobiphenyl (PCB 209) 

Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,3’,4,4’,5-Heptachlorobiphenyl  (PCB 170) 

Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,3’,4,4’-Hexachlorobiphenyl (PCB 128)  

Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,4,4’,5,5’-Heptachlorobiphenyl  (PCB 180) 

Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,4,4’,5’,6-Heptachlorobiphenyl  (PCB 183)  

Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,4,4’,5’-Hexachlorobiphenyl (PCB 138) 

Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,4,4’,6,6’-Heptachlorobiphenyl (PCB 184) 

Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,4’,5,5’,6-Heptachlorobiphenyl (PCB 187) 

Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,4,5’-Pentachlorobiphenyl (PCB 87)  

Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,4’,5-Pentachlorobiphenyl  (PCB 90) 

Aqueous/Solid EPA 8082A GC-ECD 2,2’,3,5’-Tetrachlorobiphenyl (PCB 44) 

Aqueous/Solid EPA 8082A GC-ECD 2,2’,4,4’,5,5’-Hexachlorobiphenyl (PCB 153) 

Aqueous/Solid EPA 8082A GC-ECD 2,2’,4,5,5’-Pentachlorobiphenyl (PCB 101) 

Aqueous/Solid EPA 8082A GC-ECD 2,2’,5,6’-Tetrachlorbiphenyl (PCB 53) 

Aqueous/Solid EPA 8082A GC-ECD 2,2’,5-Trichlorobiphenyl (PCB 18) 
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Matrix Standard/Method Technology Analyte 

Aqueous/Solid EPA 8082A GC-ECD 2,3,3’,4,4’,5,5’-Heptachlorobiphenyl (PCB 189)  

Aqueous/Solid EPA 8082A GC-ECD 2,3,3’,4,4’,5-Hexachlorobiphenyl (PCB 156) 

Aqueous/Solid EPA 8082A GC-ECD 2,3,3’,4,4’,5’-Hexachlorobiphenyl  (PCB 157)  

Aqueous/Solid EPA 8082A GC-ECD 2,3,3’,4,4’,6-Hexachlorobiphenyl (PCB 158) 

Aqueous/Solid EPA 8082A GC-ECD 2,3,3’,4,4’-Pentachlorobiphenyl (PCB 105) 

Aqueous/Solid EPA 8082A GC-ECD 2,3’,4,4’,5,5’ Hexachlorobiphenyl (PCB 167) 

Aqueous/Solid EPA 8082A GC-ECD 2,3’,4,4’,5’,6-Hexachlorobiphenyl (PCB 168) 

Aqueous/Solid EPA 8082A GC-ECD 2,3,4,4’,5-Pentachlorobiphenyl (PCB 114)  

Aqueous/Solid EPA 8082A GC-ECD 2,3’,4,4’,5-Pentachlorobiphenyl (PCB 118) 

Aqueous/Solid EPA 8082A GC-ECD 2,3’,4,4’,5-Pentachlorobiphenyl (PCB 123) 

Aqueous/Solid EPA 8082A GC-ECD 2,3,4,4’-Tetrachlorobiphenyl (PCB 60) 

Aqueous/Solid EPA 8082A GC-ECD 2,3’,4,4’-Tetrachlorobiphenyl (PCB 66) 

Aqueous/Solid EPA 8082A GC-ECD 2,4,4’-Trichlorobiphenyl (PCB 28) 

Aqueous/Solid EPA 8082A GC-ECD 2,4’-Dichlorobiphenyl (PCB 8)  

Aqueous/Solid EPA 8082A GC-ECD 3,3’,4,4’,5,5’-Hexachlorobiphenyl (PCB 169)  

Aqueous/Solid EPA 8082A GC-ECD 3,3’,4,4’,5-Pentachlorobiphenyl  (PCB 126) 

Aqueous/Solid EPA 8082A GC-ECD 3,3’,4,4’-Tetrachlorobiphenyl  (PCB 77) 

Aqueous/Solid EPA 8082A GC-ECD 3,4,4’,5-Tetrachlorobiphenyl  (PCB 81) 

Aqueous/Solid EPA 8082A GC-ECD Aroclor 1016 

Aqueous/Solid EPA 8082A GC-ECD Aroclor 1221 

Aqueous/Solid EPA 8082A GC-ECD Aroclor 1232 

Aqueous/Solid EPA 8082A GC-ECD Aroclor 1242 

Aqueous/Solid EPA 8082A GC-ECD Aroclor 1248 

Aqueous/Solid EPA 8082A GC-ECD Aroclor 1254 

Aqueous/Solid EPA 8082A GC-ECD Aroclor 1260 

Aqueous/Solid EPA 8082A GC-ECD Aroclor 1262 

Aqueous/Solid EPA 8082A GC-ECD Aroclor 1268 

Aqueous/Solid EPA 8151A GC-ECD 2,4,5-T 

Aqueous/Solid EPA 8151A GC-ECD 2,4,5-TP (Silvex) 

Aqueous/Solid EPA 8151A GC-ECD 2,4-D 

Aqueous/Solid EPA 8151A GC-ECD 2,4-DB 

Aqueous/Solid EPA 8151A GC-ECD Dalapon 

Aqueous/Solid EPA 8151A GC-ECD Dicamba 

Aqueous/Solid EPA 8151A GC-ECD Dichloroprop 
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Aqueous/Solid EPA 8151A GC-ECD Dinoseb 

Aqueous/Solid EPA 8151A GC-ECD MCPA 

Aqueous/Solid EPA 8151A GC-ECD MCPP 

Aqueous/Solid EPA 8260B, C GC-MS 1,1,1,2-Tetrachloroethane 

Aqueous/Solid EPA 8260B, C GC-MS 1,1,1-Trichloroethane 

Aqueous/Solid EPA 8260B, C GC-MS 1,1,2,2-Tetrachloroethane 

Aqueous/Solid EPA 8260B, C GC-MS 1,1,2-Trichloroethane 

Aqueous/Solid EPA 8260B, C GC-MS 1,1-Dichloroethane 

Aqueous/Solid EPA 8260B, C GC-MS 1,2-Dibromoethane  

Aqueous/Solid EPA 8260B, C GC-MS 1,2-Dichlorobenzene 

Aqueous/Solid EPA 8260B, C GC-MS 1,2-Dichloroethane 

Aqueous/Solid EPA 8260B, C GC-MS 1,2-Dichloropropane 

Aqueous/Solid EPA 8260B, C GC-MS 1,3,5-Trimethylbenzene 

Aqueous/Solid EPA 8260B, C GC-MS 1,3-Dichlorobenzene 

Aqueous/Solid EPA 8260B, C GC-MS 1,3-Dichloropropane 

Aqueous/Solid EPA 8260B, C GC-MS 1,4-Dichlorobenzene 

Aqueous/Solid EPA 8260B, C GC-MS 1-phenylpropane 

Aqueous/Solid EPA 8260B, C GC-MS 2,2-Dichloropropane 

Aqueous/Solid EPA 8260B, C GC-MS 2-Butanone (MEK) 

Aqueous/Solid EPA 8260B, C GC-MS 2-Chloroethylvinylether 

Aqueous/Solid EPA 8260B, C GC-MS 2-Chlorotoluene 

Aqueous/Solid EPA 8260B, C GC-MS 2-Hexanone 

Aqueous/Solid EPA 8260B, C GC-MS 4-Chlorotoluene 

Aqueous/Solid EPA 8260B, C GC-MS 4-Isopropyltoluene 

Aqueous/Solid EPA 8260B, C GC-MS 4-Methyl-2-pentanone (MIBK) 

Aqueous/Solid EPA 8260B, C GC-MS Acetone 

Aqueous/Solid EPA 8260B, C GC-MS Acetonitrile 

Aqueous/Solid EPA 8260B, C GC-MS Acrolein 

Aqueous/Solid EPA 8260B, C GC-MS Acrylonitrile 

Aqueous/Solid EPA 8260B, C GC-MS Benzene 

Aqueous/Solid EPA 8260B, C GC-MS Bromobenzene 

Aqueous/Solid EPA 8260B, C GC-MS Bromochloromethane 

Aqueous/Solid EPA 8260B, C GC-MS Bromodichloromethane 

Aqueous/Solid EPA 8260B, C GC-MS Bromoform 
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Matrix Standard/Method Technology Analyte 

Aqueous/Solid EPA 8260B, C GC-MS Bromomethane 

Aqueous/Solid EPA 8260B, C GC-MS Carbon disulfide 

Aqueous/Solid EPA 8260B, C GC-MS Carbon Tetrachloride 

Aqueous/Solid EPA 8260B, C GC-MS Chlorobenzene 

Aqueous/Solid EPA 8260B, C GC-MS Chlorodibromomethane 

Aqueous/Solid EPA 8260B, C GC-MS Chloroethane 

Aqueous/Solid EPA 8260B, C GC-MS Chloroform 

Aqueous/Solid EPA 8260B, C GC-MS Chloromethane 

Aqueous/Solid EPA 8260B, C GC-MS cis-1,2-Dichloroethene 

Aqueous/Solid EPA 8260B, C GC-MS cis-1,3-Dichloropropene 

Aqueous/Solid EPA 8260B, C GC-MS Dibromomethane 

Aqueous/Solid EPA 8260B, C GC-MS Dichlorodifluoromethane 

Aqueous/Solid EPA 8260B, C GC-MS Dichloromethane (Methylene Chloride) 

Aqueous/Solid EPA 8260B, C GC-MS Di-isopropylether (DIPE)  

Aqueous/Solid EPA 8260B, C GC-MS DIPE 

Aqueous/Solid EPA 8260B, C GC-MS ETBE 

Aqueous/Solid EPA 8260B, C GC-MS Ethyl Benzene 

Aqueous/Solid EPA 8260B, C GC-MS Ethylbenzene 

Aqueous/Solid EPA 8260B, C GC-MS Freon 11 

Aqueous/Solid EPA 8260B, C GC-MS Freon 113 

Aqueous/Solid EPA 8260B, C GC-MS Hexachlorobutadiene 

Aqueous/Solid EPA 8260B, C GC-MS Isopropylbenzene 

Aqueous/Solid EPA 8260B, C GC-MS Methyl-tert-butylether (MTBE)  

Aqueous/Solid EPA 8260B, C GC-MS Naphthalene 

Aqueous/Solid EPA 8260B, C GC-MS n-Butylbenzene 

Aqueous/Solid EPA 8260B, C GC-MS n-Propylbenzene 

Aqueous/Solid EPA 8260B, C GC-MS sec-Butylbenzene 

Aqueous/Solid EPA 8260B, C GC-MS Styrene 

Aqueous/Solid EPA 8260B, C GC-MS tert-amylmethylether (TAME) 

Aqueous/Solid EPA 8260B, C GC-MS tert-Butyl alcohol 

Aqueous/Solid EPA 8260B, C GC-MS tert-butylbenzene 

Aqueous/Solid EPA 8260B, C GC-MS Tetrachloroethene 

Aqueous/Solid EPA 8260B, C GC-MS Toluene 

Aqueous/Solid EPA 8260B, C GC-MS trans-1,2-Dichloroethene 

Aqueous/Solid EPA 8260B, C GC-MS trans-1,3-Dichloropropene 
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Matrix Standard/Method Technology Analyte 

Aqueous/Solid EPA 8260B, C GC-MS Trichloroethene 

Aqueous/Solid EPA 8260B, C GC-MS Trichlorofluoromethane (Freon 11) 

Aqueous/Solid EPA 8260B, C GC-MS Vinyl acetate 

Aqueous/Solid EPA 8260B, C GC-MS Vinyl chloride 

Aqueous/Solid EPA 8260B, C GC-MS Xylene, total 

Aqueous/Solid EPA 8260B, C GC-MS 1,1-Dichloroethene 

Aqueous/Solid EPA 8260B, C GC-MS 1,1-Dichloropropene 

Aqueous/Solid EPA 8260B, C GC-MS 1,2,3-Trichlorobenzene 

Aqueous/Solid EPA 8260B, C GC-MS 1,2,3-Trichloropropane 

Aqueous/Solid EPA 8260B, C GC-MS 1,2,4-Trichlorobenzene 

Aqueous/Solid EPA 8260B, C GC-MS 1,2,4-Trimethylbenzene 

Aqueous/Solid EPA 8270C, D GC-MS 1,2,4-Trichlorobenzene 

Aqueous/Solid EPA 8270C, D GC-MS 1,2-Dichlorobenzene 

Aqueous/Solid EPA 8270C, D GC-MS 1,3-Dichlorobenzene 

Aqueous/Solid EPA 8270C, D GC-MS 1,4-Dichlorobenzene 

Aqueous/Solid EPA 8270C, D GC-MS 2,4,5-Trichlorophenol 

Aqueous/Solid EPA 8270C, D GC-MS 2,4,6-Trichlorophenol 

Aqueous/Solid EPA 8270C, D GC-MS 2,4-Dichlorophenol 

Aqueous/Solid EPA 8270C, D GC-MS 2,4-Dimethylphenol 

Aqueous/Solid EPA 8270C, D GC-MS 2,4-Dinitrophenol 

Aqueous/Solid EPA 8270C, D GC-MS 2,4-Dinitrotoluene 

Aqueous/Solid EPA 8270C, D GC-MS 2,6-Dichlorophenol 

Aqueous/Solid EPA 8270C, D GC-MS 2,6-Dinitrotoluene 

Aqueous/Solid EPA 8270C, D GC-MS 2-Chloronaphthalene 

Aqueous/Solid EPA 8270C, D GC-MS 2-Chlorophenol 

Aqueous/Solid EPA 8270C, D GC-MS 2-Methyl-4,6-Dinitrophenol 

Aqueous/Solid EPA 8270C, D GC-MS 2-Methylnaphthalene 

Aqueous/Solid EPA 8270C, D GC-MS 2-Methylphenol 

Aqueous/Solid EPA 8270C, D GC-MS 2-Nitroaniline 

Aqueous/Solid EPA 8270C, D GC-MS 2-Nitrophenol 

Aqueous/Solid EPA 8270C, D GC-MS 3,3-Dichlorobenzidine 

Aqueous/Solid EPA 8270C, D GC-MS 3-Nitroaniline 

Aqueous/Solid EPA 8270C, D GC-MS 4-Bromophenyl-phenylether 

Aqueous/Solid EPA 8270C, D GC-MS 4-Chloro-3-methylphenol 

Aqueous/Solid EPA 8270C, D GC-MS 4-Chloroaniline 
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Aqueous/Solid EPA 8270C, D GC-MS 4-Chlorophenyl-phenylether 

Aqueous/Solid EPA 8270C, D GC-MS 4-Methylphenol (and/or 3-Methylphenol) 

Aqueous/Solid EPA 8270C, D GC-MS 4-Nitroaniline 

Aqueous/Solid EPA 8270C, D GC-MS 4-Nitrophenol 

Aqueous/Solid EPA 8270C, D GC-MS Acenaphthene 

Aqueous/Solid EPA 8270C, D GC-MS Acenaphthylene 

Aqueous/Solid EPA 8270C, D GC-MS Aniline 

Aqueous/Solid EPA 8270C, D GC-MS Anthracene 

Aqueous/Solid EPA 8270C, D GC-MS Azinphos-methyl (Guthion) 

Aqueous/Solid EPA 8270C, D GC-MS Benzidine 

Aqueous/Solid EPA 8270C, D GC-MS Benzo(a)anthracene 

Aqueous/Solid EPA 8270C, D GC-MS Benzo(a)pyrene 

Aqueous/Solid EPA 8270C, D GC-MS Benzo(b)fluoranthene 

Aqueous/Solid EPA 8270C, D GC-MS Benzo(g,h,i)perylene 

Aqueous/Solid EPA 8270C, D GC-MS Benzo(k)fluoranthene 

Aqueous/Solid EPA 8270C, D GC-MS Benzoic acid 

Aqueous/Solid EPA 8270C, D GC-MS Benzyl alcohol 

Aqueous/Solid EPA 8270C, D GC-MS bis(2-Chloroethoxy)methane 

Aqueous/Solid EPA 8270C, D GC-MS bis(2-Chloroethyl)ether 

Aqueous/Solid EPA 8270C, D GC-MS bis(2-Chloroisopropyl)ether 

Aqueous/Solid EPA 8270C, D GC-MS bis(2-ethylhexy)phthalate 

Aqueous/Solid EPA 8270C, D GC-MS Butyl benzyl phthalate 

Aqueous/Solid EPA 8270C, D GC-MS Carbazole 

Aqueous/Solid EPA 8270C, D GC-MS Chlorpyrifos 

Aqueous/Solid EPA 8270C, D GC-MS Chrysene 

Aqueous/Solid EPA 8270C, D GC-MS Demeton O & S 

Aqueous/Solid EPA 8270C, D GC-MS Diazinon 

Aqueous/Solid EPA 8270C, D GC-MS Dibenzo(a,h)anthracene 

Aqueous/Solid EPA 8270C, D GC-MS Dibenzofuran 

Aqueous/Solid EPA 8270C, D GC-MS Dichlorvos 

Aqueous/Solid EPA 8270C, D GC-MS Diethyl phthalate 

Aqueous/Solid EPA 8270C, D GC-MS dimethoate 

Aqueous/Solid EPA 8270C, D GC-MS Dimethylphthalate 

Aqueous/Solid EPA 8270C, D GC-MS di-n-butylphthalate 

Aqueous/Solid EPA 8270C, D GC-MS Di-n-octylphthalate 
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Aqueous/Solid EPA 8270C, D GC-MS Disulfoton 

Aqueous/Solid EPA 8270C, D GC-MS Ethoprop 

Aqueous/Solid EPA 8270C, D GC-MS Fluoranthene 

Aqueous/Solid EPA 8270C, D GC-MS Fluorene 

Aqueous/Solid EPA 8270C, D GC-MS Hexachlorobenzene 

Aqueous/Solid EPA 8270C, D GC-MS Hexachlorobutadiene 

Aqueous/Solid EPA 8270C, D GC-MS Hexachlorocyclopentadiene 

Aqueous/Solid EPA 8270C, D GC-MS Hexachloroethane 

Aqueous/Solid EPA 8270C, D GC-MS Indeno(1,2,3, cd)pyrene 

Aqueous/Solid EPA 8270C, D GC-MS Isophorone 

Aqueous/Solid EPA 8270C, D GC-MS Naphthalene 

Aqueous/Solid EPA 8270C, D GC-MS Nitrobenzene 

Aqueous/Solid EPA 8270C, D GC-MS N-Nitrosodiethylamine 

Aqueous/Solid EPA 8270C, D GC-MS N-Nitrosodimethylamine 

Aqueous/Solid EPA 8270C, D GC-MS N-Nitroso-di-n-propylamine 

Aqueous/Solid EPA 8270C, D GC-MS N-Nitrosodiphenylamine 

Aqueous/Solid EPA 8270C, D GC-MS o-Toluidine 

Aqueous/Solid EPA 8270C, D GC-MS Parathion, ethyl 

Aqueous/Solid EPA 8270C, D GC-MS Parathion, methyl 

Aqueous/Solid EPA 8270C, D GC-MS Pentachlorobenzene 

Aqueous/Solid EPA 8270C, D GC-MS Pentachlorophenol 

Aqueous/Solid EPA 8270C, D GC-MS Phenanthrene 

Aqueous/Solid EPA 8270C, D GC-MS Phenol 

Aqueous/Solid EPA 8270C, D GC-MS Phorate 

Aqueous/Solid EPA 8270C, D GC-MS Pyrene 

Aqueous/Solid EPA 8270C, D GC-MS Pyridine 

Aqueous/Solid EPA 8270C, D GC-MS Ronnel 

Aqueous/Solid EPA 8270C, D GC-MS Stirophos 

Aqueous/Solid EPA 8270C, D GC-MS Sulfotepp 

Aqueous/Solid EPA 8270C, D  GC-MS 2,3,4,6-Tetrachlorophenol 

Aqueous/Solid EPA 8270C,D GC-MS 1,2,4,5-Tetrachlorobenzene 

Aqueous/Solid EPA 8270 SIM GC-MS 2-Methylnaphthalene 

Aqueous/Solid EPA 8270 SIM GC-MS Acenaphthene 

Aqueous/Solid EPA 8270 SIM GC-MS Acenaphthylene 

Aqueous/Solid EPA 8270 SIM GC-MS Anthracene 
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Aqueous/Solid EPA 8270 SIM GC-MS Benzo(a)anthracene 

Aqueous/Solid EPA 8270 SIM GC-MS Benzo(a)pyrene 

Aqueous/Solid EPA 8270 SIM GC-MS Benzo(b)fluoranthene 

Aqueous/Solid EPA 8270 SIM GC-MS Benzo(g,h,i)perylene 

Aqueous/Solid EPA 8270 SIM GC-MS Benzo(k)fluoranthene 

Aqueous/Solid EPA 8270 SIM GC-MS Chrysene 

Aqueous/Solid EPA 8270 SIM GC-MS Dibenzo(a,h)anthracene 

Aqueous/Solid EPA 8270 SIM GC-MS Fluoranthene 

Aqueous/Solid EPA 8270 SIM GC-MS Fluorene 

Aqueous/Solid EPA 8270 SIM GC-MS Indeno(1,2,3, cd)pyrene 

Aqueous/Solid EPA 8270 SIM GC-MS Naphthalene 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 100 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 128 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 138 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 153 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 154 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 17 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 183 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 190 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 203 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 206 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 209 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 28 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 47 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 66 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 71 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 85 

Aqueous/Solid EPA 8270 SIM GC-MS PBDE 99 

Aqueous/Solid EPA 8270 SIM GC-MS p-Dioxane 

Aqueous/Solid EPA 8270 SIM GC-MS Phenanthrene 

Aqueous/Solid EPA 8270 SIM GC-MS Pyrene 

Aqueous/Solid EPA 8330B HPLC 1,3,5-Trinitrobenzene 

Aqueous/Solid EPA 8330B HPLC 1,3-Dinitrobenzene 

Aqueous/Solid EPA 8330B HPLC 2,4,6-Trinitrotoluene 

Aqueous/Solid EPA 8330B HPLC 2,4-Dinitrotoluene 
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Aqueous/Solid EPA 8330B HPLC 2,6-Dinitrotoluene 

Aqueous/Solid EPA 8330B HPLC 2-Amino-4,6-dinitrtoluene 

Aqueous/Solid EPA 8330B HPLC 2-Nitrotoluene 

Aqueous/Solid EPA 8330B HPLC 3,5-Dinitroaniline 

Aqueous/Solid EPA 8330B HPLC 3-Nitrotoluene 

Aqueous/Solid EPA 8330B HPLC 4-Amino-2,6-dinitrotoluene 

Aqueous/Solid EPA 8330B HPLC 4-Nitrotoluene 

Aqueous/Solid EPA 8330B HPLC HMX (octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine) 

Aqueous/Solid EPA 8330B HPLC Nitrobenzene 

Aqueous/Solid EPA 8330B HPLC Nitroglycerin 

Aqueous/Solid EPA 8330B HPLC Pentachloronitrobenzene 

Aqueous/Solid EPA 8330B HPLC Pentaerythritoltetranitrate 

Aqueous/Solid EPA 8330B HPLC RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) 

Aqueous/Solid EPA 8330B HPLC Tetryl (methyl-2,4,6-trinitrophenylnitramine) 

Aqueous/Solid EPA 9012B Colorimetry Total Cyanide 

Aqueous/Solid EPA 9030B Distillation Unit Sulfide 

Aqueous/Solid EPA 9056A IC Bromide 

Aqueous/Solid EPA 9056A IC Chloride 

Aqueous/Solid EPA 9056A IC Fluoride 

Aqueous/Solid EPA 9056A IC Sulfate 

Aqueous/Solid EPA 9065 Spectrophotometer Total Phenolics 

Aqueous/Solid LCP-NITG HPLC/UV Nitroguanidine 

Aqueous/Solid NWTPH-Dx GC-FID Residual Range Organics  

Aqueous/Solid SM4500 NH3 G Colorimetry Ammonia 

Aqueous/Solid SOC-Butyl GC-FPD Di-n-butyltin 

Aqueous/Solid SOC-Butyl GC-FPD n-Butyltin 

Aqueous/Solid SOC-Butyl GC-FPD Tetra-n-butyltin 

Aqueous/Solid SOC-Butyl GC-FPD Tri-n-butyltin 

Aqueous/Solid SOC-OTTO GC-ECD Otto Fuel 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS Aldrin 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS Alpha-BHC 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS beta-BHC 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS DDD (4,4) 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS DDE (4,4) 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS DDT (4,4) 
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Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS delta-BHC 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS Dieldrin 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS Endosulfan I 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS Endosulfan II 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS Endosulfan sulfate 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS Endrin 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS Endrin aldehyde 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS Endrin ketone 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS gamma-BHC 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS Heptachlor 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS Heptachlor Epoxide (beta) 

Aqueous/Solid SOC-PESTMS2 GC/MS/MS/MS Methoxychlor 

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorobutane sulfonate  

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorobutanesulfonic Acid 

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorobutanoic acid  

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorodecane Sulfonate  

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorodecanoic acid  

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorododecanoic acid  

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluoroheptanoic acid  

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorohexane sulfonate  

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorohexanoic acid  

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorohexylsulfonic Acid 

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorononanoic acid  

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorooctane sulfonate  

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorooctanoic acid  

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluorooctylsulfonic Acid 

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluoropentanoic acid  

Aqueous/Solid SOP-LCP-PFC HPLC/MS/MS Perfluoroundecanoic acid  
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Aqueous EPA 1640 Reductive Metals Precipitation  Prep Method 

Aqueous EPA 3010A Acid Digestion  Metals Digestion 

Aqueous EPA 3020A Acid Digestion  Metals Digestion 

Aqueous EPA 3520C Continuous Liquid-Liquid Extraction  Extractable Prep 

Aqueous EPA 3535A Solid Phase Extraction  Prep Method 

Aqueous EPA 5030B Purge and Trap for Volatiles  Volatile Prep 

Aqueous SOP-MET-DIG Acid Digestion  Metals Digestion 

Solid EPA 3050B Acid Digestion  Metals Digestion 

Solid EPA 3060 Alkaline Digestion for Cr(VI)  Alkaline Digestion for Cr(VI) only 

Solid EPA 3541 Automated Soxhlet Extraction  Extractable Prep 

Solid EPA 3550B Ultrasonic Extraction  Extractable Prep 

Solid EPA 5035A Purge and Trap for Volatiles  Voc Organics 

Solid EPA 5050 Bomb Digestion  Prep Method 

Solid EPA 9013 Midi-Distillation Cyanides 

Solid SOP-GEN-AVS Acid Digestion Simultaneously Extracted Metals 

Aqueous/Solids ASTM D3590-89 Digestion TKN 

Aqueous/Solids EPA 1311 TCLP Extraction  Physical Extraction 

Aqueous/Solids EPA 3620C Florisil clean up  Extractable Cleanup 

Aqueous/Solids EPA 3630C Silica gel clean up  Extractable Prep 

Aqueous/Solids EPA 3640A Gel-Permeation Clean-up  Extractable Cleanup 

Aqueous/Solids EPA 3660 Sulfur Clean-up  Extractable Prep 

Aqueous/Solids EPA 3665A Acid clean up  Extractable Cleanup 
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STANDARD OPERATING PROCEDURE 

 
for 

 
VOLATILE ORGANIC COMPOUNDS BY GC/MS 

 METHOD 524.2 
  

 
 
 
1. SCOPE AND APPLICATION 
 

1.1. This procedure is used to determine the concentration of volatile organic compounds in 
surface water, ground water, and drinking water in any stage of treatment using EPA 
Method 524.2.  The analyte reporting list and current Method Reporting Limits (MRLs) can 
be found in the ALS-Kelso Data Quality Objective (DQO) Tables. 

 
2. METHOD SUMMARY 
 

2.1. This method gives gas chromatographic/mass spectrometric (GC/MS) conditions for the 
detection of parts per billion (ppb) levels of volatile organic compounds.  A sample 
aliquot is injected into the gas chromatograph (GC) by either the purge and trap method 
or by direct injection.  The compounds are separated on a fused silica capillary GC 
column.  The compounds are detected by a mass selective detector (MSD), which gives 
both qualitative as well as quantitative information. 

 
2.2. In the purge and trap process an inert gas, helium, is bubbled through the sample 

aliquot, at room temperature.  This gas stream sweeps the volatile organic compounds 
out of the aqueous phase and into the gas stream - it purges the compounds out of the 
sample.  The gas stream then passes through a sorbent column which selectively 
adsorbs, (traps) these compounds out of the helium.  After the purging sequence is done, 
the sorbent column (the trap) is heated and back flushed onto the GC column.  The GC 
column separates the compounds and passes then onto the MSD for identification and 
quantification. 

 
3. DEFINITIONS 
 

3.1. Analysis Window - Samples are analyzed in a set referred to as "a window".  The window 
begins with the injection of the tune verification standard.  After this standard has 
passed the method specific criteria a 12 hour analysis window is started.  Next, a 
calibration curve or a continuing calibration standard (CCV see below) is run followed by 
a method blank.  If both pass their specific criteria, then samples are run until the 12 
hour time limit ends.  A new window must then be opened and the sequence repeated. 

 
3.2. Internal Standards - Internal standards are organic compounds which are similar to the 

analytes of interest but which are not found in the samples.  The chosen internal 
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standards are used to help calibrate the instrument's response and to compensate for 
slight purge flow fluctuations. 

 
3.3. Independent Calibration Verification (ICV) - Verification of the ratio of instrument 

response to analyte amount, a calibration check, is done by analyzing for analyte 
standards in an appropriate solvent.  ICV solutions are made from a stock solution which 
is different from the stock used to prepare calibration standards. 

 
3.4. Standard Curve - A standard curve is a curve which plots concentrations of a known 

analyte standard versus the instrument response to the analyte. 
 
3.5. Surrogate - Surrogates are organic compounds which are similar to the analytes of 

interest in chemical composition, extraction, and chromatography, but which are not 
normally found in environmental samples.  The purpose of the surrogates is to evaluate 
the preparation and analysis of samples.  These compounds are spiked into all blanks, 
standards, samples, and spiked samples prior to analysis.  Percent recoveries are 
calculated for each surrogate. 

 
3.6. Continuing Calibration Verification Standard (CCV) - A mid-level standard injected into 

the instrument at specified intervals and is used to verify the initial calibration. 
 
3.7. Method Blank (MB) - The method blank (also called continuing calibration blank) is a 

volume of clean reagent water analyzed on each GC/MS  used for sample analysis.  The 
purpose of the blank is to determine the levels of contamination associated with the 
instrumental analysis itself, particularly with regard to the carry-over of analytes from 
standards or highly contaminated samples into other analyses. 

 
3.8. Laboratory Control Sample (LCS) - In the LCS analysis, predetermined quantities of 

standard solutions of all analytes are added to a blank matrix prior to sample extraction 
and analysis.  The purpose of the LCS is to monitor analytical control for the sample 
batch.  Percent recoveries are calculated for each of the analytes. 

 
3.9. Laboratory Fortified Blank (LFB) – A laboratory blank fortified at the MRL used to verify 

the minimum reporting limit.  The LFB is carried through the entire extraction and 
analytical procedure. 

 
 
4. INTERFERENCES 
 

4.1. Interferences by common laboratory extraction solvents, such as Methylene Chloride, 
Acetone, and Freon 113 can cause problems.  The area where volatile organic analyses 
are performed is kept free of these solvents through the design of the air handling 
systems and its isolation from other areas of the lab that use these solvent.  Laboratory 
experience has shown that when Methylene Chloride is a problem it is due to 
maintenance activities or air handling equipment failures.  In the rare event this happens, 
ultra pure water can be used for all samples and calibration standards for that analytical 
batch. 

 
4.2. Other interferences include but are not limited to impurities in the inert purge gas, dirty 

plumbing/purge vessels, cross contamination of highly contaminated samples to clean 
ones in transport and storage, and carry over from one analysis to subsequent ones. 

 
5. SAFETY 
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5.1. All appropriate safety precautions for handling solvents, reagents and samples must be 

taken when performing this procedure.  This includes the use of personal protective 
equipment, such as, safety glasses, lab coat and the correct gloves.   

 
5.2. Chemicals, reagents and standards must be handled as described in the ALS safety 

policies, approved methods and in MSDSs where available.  Refer to the ALS 
Environmental, Health and Safety Manual and the appropriate MSDS prior to beginning 
this method. 

 
5.3. The following method analytes have been tentatively classified as known or suspected 

human or mammalian carcinogens: benzene, carbon tetrachloride, 1,4-dichlorobenzene, 
1,2-dichlorethane, hexachlorobutadiene, 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, 
chloroform, 1,2-dibromoethane,tetrachloroethene, trichloroethene, and vinyl chloride. 
Care must be taken when handling stock standard solutions of these compounds and 
should be handled in a hood.  

 
6. SAMPLE COLLECTION, CONTAINERS,, PRESERVATION, AND STORAGE 
 

6.1. All sample containers for volatile organic analyses should be washed with soap and 
water, deionized water rinsed, and baked at 105°C ± 5°C for approximately 2 hours prior 
to use.  Alternatively, one can buy precleaned sample containers from major lab 
equipment suppliers.  All containers should be of glass or amber glass and equipped with 
a screw top cap and PFTE (teflon) lined septa. 

 
6.2. Collect all samples in duplicate, triplicate when possible.  Prepare the proper number of 

sample bottles/containers prior to the sampling event with preservatives to adjust the 
samples pH to <2 with 1:1 HCl. 

 
6.3. Slowly fill sample bottles to just overflowing taking care not to flush out the preservative 

or to entrain air bubbles in the samples.  Seal the bottles with PFTE lined septa toward 
the sample and invert to check for entrained air bubbles. 
 

6.4. Experimental evidence has shown refrigeration at 4°C alone will not stop biological 
degradation of some aromatic volatile organics.  Adjusting the pH of the replicate 
samples to less than two (pH <2) with 1:1 HCl (@ 2-3 drops per 40 mLs) preserves 
samples for 14 days after collection.  Residual chlorine can also degrade some organic 
compounds, generating Trihalomethanes (THM's).  If residual chlorine is know or 
suspected to be present, add ≈ 25 mg of absorbic acid to each 40 ml sample bottle just 
prior to collection.  Store on ice and ship to the laboratory for analysis. 

 
6.5. When sampling for THM analysis only, acidification may be omitted if sodium 

thiosulfate is used to dechlorinate the sample. This exception to acidification does not 
apply if ascorbic acid is used for dechlorination.  

 
6.6. All samples must be stored at 4 + 2°C until analyzed.  Preserved samples must be 

analyzed within 14 days of collection. Unpreserved samples must be analyzed within 24 
hours, unless the analysis is for THMs only (where the 14 day holding time applies). Any 
free product samples to be tested do not have any set holding times but should be 
analyzed as soon as possible. 

 
7. REAGENTS AND STANDARDS 
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7.1. Reagents 
 

7.1.1. Methanol, purge and trap grade or equivalent. 
 

7.1.2. Reagent water - prepared from laboratory deionized water that is purged with 
helium for 2 hours prior to use.  For reagent water used for calibration standards 
and reagent (method) blanks, adjust the pH to <2 with 1:1 HCl.  Record the pH on 
the run log as is done for samples.  

 
7.2. Standards 
 

7.2.1. Stock Standard Solutions - Commercially prepared and certified stock standards 
are used routinely for all the method specified analytes.  All such mixtures are 
also routinely checked against an independent source for both analyte 
identification and analyte concentration.  All such stock standard mixtures have 
expiration dates given by the manufacturer and must be replaced after one year, 
or sooner if the composition with the independent check standards indicates a 
problem.  Store with minimal headspace, at -10° to -20°C and protect from light. 

 
7.2.2. Calibration Standards - The number of calibration standards needed depends on 

the calibration range desired.  A minimum of 5 standards is required to calibrate. 
 Standards should contain each analyte at concentrations that define the range of 
the method.  The suggested levels are 0.25, 0.5, 1, 2, 5, 10, 20 and 40 ppb.  All 
calibration solutions are prepared fresh the day of analysis. Refer to Attachment A 
for detailed preparation instructions. 

 
7.2.3. Internal Standards and Surrogates - The recommended internal standard is 

fluorobenzene. The recommended surrogates are 1,2-dichlorobenzene-d4 and 
bromofluorobenzene.  Additional internal standards and surrogates are optional.  
Additional surrogate compounds should be similar in physical and chemical 
characteristics to the analytes of concern. All surrogates and internal standards 
are added to every calibration standard.  The spike level for samples, blanks, and 
LCSs is 10 ug/L.   

 
 

8. APPARATUS AND EQUIPMENT 
 
8.1. Gas chromatograph/Mass Selective Detector Systems 
 

8.1.1. Gas Chromatograph – Agilent 6890N GC or equivalent 
 
8.1.2. Mass Selective Detector- Agilent 5973 or equivalent- The mass spectrometer must 

be capable of electron ionization at nominal electron energy of 70 eV. The 
spectrometer must be capable of scanning from 35-260 amu with a complete scan 
cycle time (including scan overhead) of two seconds or less. (Scan cycle time = 
Total MS data acquisition time in seconds divided by number of scans in the 
chromatogram.) The spectrometer must produce a mass spectrum that meets all 
tuning criteria for 4-bromofluorobenzene (BFB).  Refer to Section 11.2 for BFB 
procedures.   

 
8.1.2.1. The MSD is controlled by HP-MS DOS Chemstation software.  Data 

analysis is performed using Agilent Environmental ChemStation. 
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8.2. Purge and Trap with Autosampler  
 

8.2.1. Autosampler – Varian Archon or equivalent 
8.2.2. Purge and Trap – Tekmar 3000 with Supelco Purge Trap “K” and a 25 ml sparge 

tube or equivalent 
 
8.3. GC Columns 

  
 Restek Rtx-624 (or equivalent) 20 meters x 0.18mm id fused silica column 1.0um 

film thickness. 
8.4. pH test strips 0-14 for EMD or equivalent. 
 
8.5. Potassium Iodide-Starch Paper, Sargent-Welch or equivalent 
 

9. PREVENTIVE MAINTENANCE 
 

9.1. All maintenance activities are recorded in a maintenance logbook kept for each 
instrument.   
 

9.2. Carrier gas - Inline purifiers or scrubbers should be in place for all sources of carrier gas. 
 These are selected to remove water, oxygen, and hydrocarbons.  Purifiers should be 
changed as recommended by the supplier.   

 
9.3. Purge and Trap /Autosamplers 
 

9.3.1. The purge/trap system should be baked out and back-flushed daily as needed, 
generally prior to use on a daily basis. 

 
9.3.2. Replace the trap as needed.  Over time, the trap will exhibit poorer overall 

performance, as contaminated sample matrices are analyzed.   The length of time 
for this to occur will depend on the samples analyzed.  When a noticeable 
decrease in trap performance is evident and other maintenance options do not 
result in improvement, the trap should be replaced. 

 
9.4. Gas Chromatograph 

 
9.4.1. Clipping off a small portion of the head of the column often improves 

chromatographic performance.  When cutting off any portion of the column, make 
sure the cut is straight and “clean” (uniform, without fragmentation) by using the 
proper column cutting tool.   

 
9.4.2. Over time, the column will exhibit poorer overall performance, as contaminated 

sample matrices are analyzed.   The length of time for this to occur will depend 
on the samples analyzed.  When a noticeable decrease in column performance is 
evident and other maintenance options do not result in improvement, the column 
should be replaced.  This is especially true when evident in conjunction with 
calibration difficulties.   

 
9.5. Mass Spectrometer 

 
9.5.1. Tune the MS as needed to result in consistent and acceptable performance (see 

section 11).   
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9.5.2. For units under service contract, certain maintenance is performed by instrument 
service staff, including pump oil changed, vacuuming boards, etc., as 
recommended by the manufacturer. 

 
9.5.3. MS source cleaning should be performed as needed, depending on the 

performance of the unit.  This may be done by the analyst or by instrument 
service staff. 

 
10. RESPONSIBILITIES 
 

10.1. It is the responsibility of the analyst to perform the analysis according to this SOP and to 
complete all documentation required for data review.  Analysis and interpretation of the 
results are performed by personnel in the laboratory who have demonstrated the ability 
to generate acceptable results utilizing this SOP.  This demonstration is in accordance 
with the training program of the laboratory.  Final review and sign-off of the data is 
performed by the department supervisor/manager or designee.   

 
10.2. It is the responsibility of the department supervisor/manager to document analyst 

training. Documenting method proficiency is also the responsibility of the department 
supervisor/manager.    

 
11. PROCEDURE 

 
11.1. Sample Preparation 

 
11.1.1. Water Samples - No preparation is generally required, other than dilution with 

reagent water to bring analytes into the upper half of the calibration range.  Thus, 
a 10 mL sample volume is run straight from the sample vial.  See USEPA Method 
524.2 for further discussion. 

 
11.1.2. All water samples must be checked to have a pH of < 2 using pH test strips after 

sample analysis.  Results are recorded on the analytical run log. 
 

11.1.3. All samples must be tested for residual chlorine after sample analysis.  Presence 
of residual chlorine is determined using potassium iodide-starch indicator strips. 
Results are recorded on the analytical run log. 

 
11.2. Calibration 

 
11.2.1. Bromofluorobenzene (BFB) Tuning Criteria - Each volatile GC/MS analytical system 

set up to run 524.2 must meet the criteria listed in Table 2 for a 25 ng injection 
of BFB.  Prior to analysis of initial calibration standards, perform the BFB tune 
analysis via an injection of 25 ng of BFB.  The tune criteria in Table 1 must be met 
prior to calibration.   

 
Obtain the spectrum for evaluation using one of the following options: 

 
 Three scans (the peak apex scan and the scans immediately preceding 

and following the apex) are acquired and averaged.  Background 
subtraction is required, and must be accomplished using a single scan 
acquired no more than 20 scans prior to the elution of BFB.  The 
background subtraction should be designed only to eliminate column 
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bleed or instrument background ions.  Do not subtract part of the BFB 
peak or part of any other closely eluting peak. 

 
 Use one scan at the apex of the peak.  Background subtraction is 

required, and must be accomplished using a single scan acquired no 
more than 20 scans prior to the elution of BFB. The background 
subtraction should be designed only to eliminate column bleed or 
instrument background ions.  Do not subtract part of the BFB peak or 
part of any other closely eluting peak. 

 
 Use one scan either directly preceding or following the apex of the peak. 

Background subtraction is required, and must be accomplished using a 
single scan acquired no more than 20 scans prior to the elution of BFB. 
The background subtraction should be designed only to eliminate column 
bleed or instrument background ions.  Do not subtract part of the BFB 
peak or part of any other closely eluting peak. 

 
 Use the average across the entire peak.  Peak integration must be 

consistent with standard operating procedure.  Background subtraction is 
required, and must be accomplished using a single scan acquired no 
more than 20 scans prior to the elution of BFB.  The background 
subtraction should be designed only to eliminate column bleed or 
instrument background ions.  Do not subtract part of the BFB peak or 
part of any other closely eluting peak. 

 
11.2.2. GC/MS Analytical System Initial Calibrations 

 
11.2.2.1. Prior to conducting any sample analyses, an initial calibration must 

be run.  Recommended calibration levels are listed in the standards 
section. Analyze each calibration standard and tabulate the area response 
of the characteristic quantitation ions versus concentration for each 
compound and internal standard.  Calculate the response factors (RF) for 
each compound relative to the specified internal standard by:   

 

x
x ISTD

ISTD x
RF  =  

( A ) (C )

( A ) (C )  
 

Where: 
 

Ax = Area of the characteristic quantitation ion for  compound x. 
 
A

ISTD
 = Area of the characteristic quantitation ion  for the   

specified internal standard. 
 
Cx = The concentration of the compound added. 
 
C

ISTD
 = The concentration of the specified internal standard. 

 

11.2.2.2. Calculate the mean response factor ( RF )x  for each analyte from 
the five calibration levels.  Calculate standard deviation (SD) and the 
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percent relative standard deviations (%RSD) for each analyte from the mean 
with: 

 

%RSD =  
(SD)

( RF )
100.

x  
 

The % RSD should be less than 20% for each compound. 
 

11.2.2.3. If the % RSD for any compound is 20% or less, linearity can be 
assumed over the calibration range, and the relative response factor for 
each analyte and surrogate is used to quantitate sample analytes. 

 
11.2.2.4. If the % RSD of any compound is > 20%, construct calibration curves 

of area ratio (A/A
is
) versus concentration using alternative curve calibration 

models.  The analyst should select the curve fit which introduces the least 
calibration error into the quantitation.  Refer to the ALS SOP Calibration of 
Instruments for Organics Chromatographic Analysis (SOC-CAL) for 
equations and descriptions of the calibration models. Method EPA 524.2 
allows calibrations curves to be forced through zero. 

 
11.2.3. Following initial calibration, analyze an ICV standard.  The ICV solution must 

contain all analytes in the calibration standards.  Calculate the concentration 
using the typical procedure used for quantitation.  Calculate the percent 
difference (%D) from the ICV true value.  The %D for all analytes must be  30%.  

 
11.2.4. After the initial calibration has passed all of the above criteria, and the ICV has 

been checked against the curve, then samples can be analyzed. 
 

11.3. Daily GC/MS Calibration 
 

11.3.1. Verify the MS tune and initial calibration at the beginning of each 12-hour analysis 
window using the following procedure. 

 
11.3.1.1. The start of a 12-hour analysis window requires a check of the 

instrument tune via an injection of 25 ng of BFB.  Use the same 
spectrum selection procedure as in Section 11.2.1 and the criteria in 
Table 1.  If the criteria are met, then a check of the initial calibration 
curve is done.  If the first run of the BFB fails, retry.  If the second run 
also fails, inform your supervisor. You may have to retune and 
recalibrate the system. 

 
11.3.1.2. After the tuning criteria have been verified, the initial calibration must 

be checked and verified by analyzing a midrange calibration standard. 
 A 10ppb level is recommended.  For 524.2 daily check standards, 10 
μl of the 50 ppm 524.2 working standard is spiked into 50mL of 
reagent water, and a 10mL aliquot is purged.  The results are 

compared with those of the initial calibrations RF .  The RF  for each 
analyte and surrogate must be within 30% of the mean value measured 
in the initial calibration.  If a linear or second order regression is used, 
the concentration measured using the calibration curve must be within 
30% of the true value of the concentration in the medium calibration 
solution. 
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11.3.2. If the tune criteria and the continuing calibration criteria are met, then the 

retention times of all compounds, surrogates, and internal standards are checked 
against the initial calibration.  If the retention times for any internal standard 
changes by more than 30 seconds from the last calibration check (12 hours), the 
system must be inspected for malfunctions and corrections must be made, as 
required.  Determine that the absolute areas of the quantitation ions of the 
internal standard and surrogates have not decreased by more than 30% from the 
areas measured in the most recent continuing calibration check, or by more than 
50% from the areas measured during initial calibration.  If these areas have 
decreased by more than these amounts, adjustments must be made to restore 
system sensitivity. 

 
Quantitation of all compounds is based on the initial calibration. 
 

11.4. Identification of Analytes 
 
The MSD data system software identifies a sample component by first finding and 
identifying the surrogate and internal standards.  After they have been integrated, the 
extracted ion chromatogram is searched for all calibrated analytes.  Any peak associated 
with the proper time window having the primary characteristic quantitation ion identified 
and its results are calculated.  If no peak is found in the expected retention time window 
and the mass spectra do not match method criteria, then the analyte is "not found".  Print 
out spectra for all confirmed hits. 

 
12. QUALITY CONTROL 

 
12.1. Initial Precision and Recovery Validation 
 

The precision and accuracy of the analysis procedure must be validated before analysis of 
samples begins, or whenever significant changes to the procedures have been made or 
when training an analyst new to this procedure. To do this, four reagent water samples 
are spiked at a concentration in the range of 2-5 ug/L. For each analyte, the recovery 
must be 80-120% and the RSD < 20% before analyses can begin.   

 
12.2. Method Detection Limits 
 

12.2.1. A method detection limit (MDL) study must be undertaken before analysis of 
samples begins.  To establish detection limits that are precise and accurate, the 
analyst must perform the following procedure.  Spike a minimum of seven blank 
replicates at a level near or below the MRL for each target analyte and analyze. 
Analyze the replicates on a schedule that results in the analyses being conducted 
over several days.  The MDL studies must be done for each instrument.  Refer to 
the ALS SOP for Performing Method Detection Limit Studies and Establishing Limits 
of Detection and Quantification (CE-QA011). 

 
12.2.2. Calculate the average concentration found (x) in the sample concentration, and 

the standard deviation of the concentrations for each analyte.  Calculate the MDL 
for each analyte using the correct T value for the number of replicates.   

 
12.3. Ongoing QC Samples required are described in the ALS-Kelso Quality Assurance Manual 

and in the SOP for Sample Batches. Additional QC Samples may be required in project 
specific quality assurance plans (QAPP).  These include:   
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12.3.1. For every 12-hour analysis window, after meeting the tune and continuing 

calibration criteria, at least one method blank must be run and reportable (per 
batch of 20 or fewer samples).  No analytes should be detected at a concentration 
> MRL.   

12.3.2. At least one LCS, at a concentration of 5.0 ppb must be run at a frequency of 1 
per batch (20 samples).  Other concentrations may be specified by project or 
state-specific requirements (i.e. Arizona requirement of 2ppb) and the LCS is 
analyzed accordingly when these samples are to be analyzed.  The LCS must 
contain all target analytes.   

 
12.3.3. At least quarterly, replicate LCS data should be evaluated to determine the 

precision of the laboratory measurements.  Add these results to the ongoing 
control charts to document data quality. 

 
12.3.4. Per WA-DOH protocols, all VOA hits (except for Trihalomethanes) must be 

confirmed by analyzing a second sample vial.  The hit is considered to be verified 
if the results from the original and second analysis agree within ±30%.  Only the 
higher of the two values is reported. 

 
12.3.5. If an analyte is detected in a sample above the MRL (except for Trihalomethanes), 

verify the hit is not a sampling error by analyzing the trip blank associated with 
the sample if one is available.  The result of this analysis will help identify any 
contamination resulting from field sampling, storage and transportation activities. 
 If the trip blank shows unacceptable contamination, the storage blank is then 
analyzed.  Results for the trip blank and storage blank are then reported. 

 
12.3.6. Each day of analysis, verify the minimum reporting limit for each analyte by 

analyzing a laboratory fortified blank (LFB) by spiking DI water at the MRL.  
Results are compared against advisory limits of 50-150%. 

 
12.3.7. Matrix spikes may be required under specific client project plans (QAPP).  The 

recoveries are evaluated using the same acceptance criterion as the LCS.  
 

12.4. Acceptance Criteria 
 

12.4.1. The acceptance criteria for tuning verification, initial, and continuing calibration 
verification have been outlined above in Section 11. 

 
12.4.2. The acceptance criteria for surrogate recoveries are determined from in-house 

data.  These criteria must be tighter than the method criteria of 70-130% recovery. 
The current acceptance criteria are listed below, and are subject to change as 
statistical criteria are updated. 

 
Surrogate   % recovery 

    Dibromofluoromethane   80-124 
    4-Bromofluorobenzene   70-130 

Toluene-D8     84-124 
 
12.4.3. Method 524.2 specifies the acceptance criteria for the LCS at 70-130% recovery 

for all target compounds. For the quarterly replicate LCS, the acceptance limit is 
RPD < 30%.  The acceptance criteria are subject to change as statistical criteria are 
updated. 
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12.5. Corrective action requirements have been outlined above in Section 11. 

 
12.6. No matrix spike analysis is required by method 524.2, unless the internal standard area 

of a sample exceeds 50% from the most recent CCV internal standard area.  If this 
happens, the sample will be reanalyzed as a matrix spike to confirm the matrix affect.  
The sample results are flagged and the matrix spike results reported. 

 
13. CALCULATIONS, DATA REDUCTION, AND REPORTING 

 
13.1. Calculations 
 

13.1.1. The GC/MS data stations, in current use, all use the H-P RTE Integrator to generate 

the raw data used to calculate the standards xRF  values, the sample amounts, 
and the spike values.  The software does three passes through each data file.  The 
first two identify and integrate each internal standard and surrogate.  The third 
pass uses the time-drift information from the first two passes to search for all 
method analytes in the proper retention times and with the proper characteristic 
quantitation ions.  The results for a water sample are calculated as follows when 

xRF  is used: 
 

   
x

x ISTD

ISTD x

A  =  
( Resp )( Amt )

( Resp )( RF )  
 

Where: A
x
 the amount, in ppb, of the analytes in the sample; 

 
Resp

x
  = the peak area of the analytes of interest; 

Resp
ISTD

 = the peak area of the associated internal standard; 
Amt

ISTD
 = the amount, in ppb, of internal standard added; and 

xRF  = the average response from the five-point for the analytes of 
interest. 

 
13.1.2. If a non-linear calibration curve is used for initial calibration (section 11.2.2.4), 

calculate the sample results using the calibration curve rather than average 
response factor.  Refer to the SOC-CAL SOP (Section 13) for equations and 
descriptions of the calibration models. 

   
13.2. Data Review 
 

Following primary data interpretation and calculations, all data is reviewed by a 
secondary analyst.  Following generation of the report, the report is also reviewed. Refer 
to the SOP for Laboratory Data Review Process for details. 

 
13.3. Reporting 

 
13.3.1. Reports are generated using the Stealth system to transfer values from the 

Enviroquant data system to report templates.   
 

13.3.2. Alternatively, Excel templates located in R:\VOA\forms may be used to prepare 
reports from hard-copy data.  The analyst should choose the appropriate form and 
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QC pages to correspond to required tier level.  The detected analytes, surrogate 
and matrix spikes are then transferred, by hand, to the templates. 

 
14. CONTINGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE DATA 

 
14.1. Refer to the SOP for Nonconformity and Corrective Action (CE-QA008) for procedures for 

corrective action.  Personnel at all levels and positions in the laboratory are to be alert to 
identifying problems and nonconformities when errors, deficiencies, or out-of-control 
situations are detected.   

 
14.2. Handling out-of-control or unacceptable data 
 

14.2.1. On-the-spot corrective actions that are routinely made by analysts and result in 
acceptable analyses should be documented as normal operating procedures, and no 
specific documentation need be made other than notations in laboratory 
maintenance logbooks, runlogs, for example. 

 
14.2.2. Some examples when documentation of a nonconformity is required  using a 

Nonconformity and Corrective Action Report (NCAR):  
 

 Quality control results outside acceptance limits for accuracy and precision 
 Method blanks or continuing calibration blanks (CCBs) with target analytes above 

acceptable levels 
 Sample holding time missed due to laboratory error or operations 
 Deviations from SOPs or project requirements 
 Laboratory analysis errors impacting sample or QC results 
 Miscellaneous laboratory errors (spilled sample, incorrect spiking, etc) 
 Sample preservation or handling discrepancies due to laboratory or operations 

error 
 
15. METHOD PERFORMANCE 
 

15.1. This method was validated through single laboratory studies of accuracy and precision.  
Refer to the reference method for additional method performance data available.  

 
15.2. The method detection limit (MDL) is established using the procedure described in the SOP for 

Performing Method Detection Limit Studies and Establishing Limits of Detection and Limits of 
Quantitation (CE-QA011).  Method Reporting Limits are established for this method based on 
MDL studies and as specified in the SOP CE-QA011. 

 
16. POLLUTION PREVENTION AND WASTE MANAGEMENT 
 

16.1. It is the laboratory’s practice to minimize the amount of solvents and reagents used to 
perform this method wherever technically sound, feasibly possible, and within method 
requirements.  Standards are prepared in volumes consistent with laboratory use in order to 
minimize the volume of expired standards to be disposed of. The threat to the environment 
from solvents and/or reagents used in this method may be minimized when recycled or 
disposed of properly. 

 
16.2. The laboratory will comply with all Federal, State and local regulations governing waste 

management, particularly the hazardous waste identification rules and land disposal 
restrictions as specified in the ALS EH&S Manual.   
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16.3. This method uses non-halogenated solvents and any waste generated from this solvent 

must be placed in the collection cans in the lab.  The solvent will then be added to the 
hazardous waste storage area and disposed of in accordance with Federal and State 
regulations. 

 
17. TRAINING  
 

17.1. Training Outline 
 

17.1.1. Review literature by reading references.  Review the EPA methodology and any 
applicable state-specific methods.  Review the SOP. Also review the MSDS for 
methanol. 

 
17.1.2. Observe the procedure as performed by an experienced analyst at least three 

times. 
 

17.1.3. Assist in the procedure under the guidance of an experienced analyst for a period 
of three months.  During this training process, the analyst is expected to 
transition from a role of assisting, to performing the procedure with minimal 
oversight from an experienced analyst.   

 
17.1.4. Following the three-month training period the analyst is expected to complete an 

initial precision and recovery (IPR) study for water samples.  Summaries of the IPR 
are reviewed and signed by the supervisor and forwarded to the employee’s 
training file. 

 
17.1.4.1. Perform IPR studies by preparing and analyzing four replicate 

laboratory control samples spiked as described in section 12.1.  Calculate 
average percent recovery and relative standard deviation for the four 
replicate analyses.   

 
17.1.4.2. For applicable tests, IPR studies should be performed in order to be 

equivalent to NELAC’s Initial Demonstration of Capability. 
 

17.2. Training is documented following ADM-TRAIN, ALS-Kelso Training Procedure.   
 

NOTE: When the analyst training is documented by the supervisor on internal training 
documentation forms, the supervisor is acknowledging that the analyst has read and 
understands this SOP and that adequate training has been given to the analyst to 
competently perform the analysis independently. 

 
18. METHOD MODIFICATIONS 

 
18.1. The reference method recommended purging 5 or 25 mL.  10 mL is used in this 

procedure. 
 
19. REFERENCES 

 
19.1. Measurement of Purgeable Organic Compounds in Water by Capillary Column Gas 

Chromatography/Mass Spectrometry, Revision 4.1, Method 524.2.  Environmental 
Protection Agency Office of Research and Development, National Exposure Research 
Laboratory, Cincinnati, OH, 1995. 
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19.2. Technical Notes on Drinking Water Methods,  Environmental Protection Agency Office of 

Water, Environmental Monitoring Systems Laboratory, Cincinnati, OH, October, 1994. 
 
19.3. EPA Manual for the Certification of Laboratories Analyzing Drinking Water, 5th Edition, 

January 2005. 
 

19.4. Related Documents – These documents are used in the laboratory to support this 
procedure and are reviewed at the same time this SOP is reviewed each year.  

 
R:\VOA\Recipes\524\524_ICAL.xls 
R:\VOA\Recipes\524\524_CCV.xls 

 
20. CHANGES SINCE THE LAST REVISION 
 

20.1. Reformatted SOP to ALS style 
20.2. Sec 11.2.2.1 – References to ‘and surrogate’ were removed from this section 
20.3. Sec 11.2.2.2 – References to ‘and surrogate’ were removed from this section 
20.4. Removed Table 1 - Data Quality Objectives 
20.5. Added Table 2 
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TABLE 1 

 
4-Bromofluorobenzene Characteristic Ion Abundance Criteria 

 
 

         
 
  

Mass Ion Abundance Criteria 

 50 15-40% of mass 95 

 75 30-80% of mass 95 

 95 Base peak, 100% relative abundance 

 96 5-9% of mass 95 

173 < 2% of mass 174 

174 > 50% of mass 95 

175 5-9% of mass 174 

176 >95;<101% of mass 174 

177 5-9% of mass 176 
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TABLE 2 
 Summary of Corrective Actions 

Method 
Reference 

Control Specification and 
Frequency 

Acceptance 
Criteria 

Corrective Action 

EPA 524.2 ICAL Prior to sample 
analysis 

% RSD ≤ 20 

R2  ≥ 0.995 

COD ≥ 0.990 

Correct problem then repeat 
ICAL 

EPA 524.2 ICV After ICAL ± 30% Diff Correct problem and verify 
second source standard; 
rerun second source 
verification. If fails, correct 
problem and repeat initial 
calibration. 

EPA 524.2 CCV Prior to sample 
analysis and 

every 12 hours 

± 30% Diff Correct problem then repeat 
CCV or repeat ICAL 

EPA 524.2 Method Blank Include with each 
analysis batch (up 

to 20 samples) 

<MRL  If target exceeds MRL, 
reanalyze to determine if 
instrument was cause. If still 
noncompliant then: 

Re-extract or reanalyze 
samples containing 
contaminate, unless samples 
contain > 20x amount in 
blank. 

EPA 524.2 Laboratory 
Control 
Sample 

Include with each 
analysis batch (up 

to 20 samples) 

70-130% If exceeds limits, re-extract 
and re-analyze 

EPA 524.2 Matrix Spike As required by 
project QAPP or if 
IS area is>50% of 
the CCV IS area 

70-130% Evaluate data to determine if 
the there is a matrix effect or 
analytical error 
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ATTACHMENT A  
Detailed Standard Preparation Instructions 
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BIOLOGICAL OXYGEN DEMAND 

 

1. SCOPE AND APPLICATION 
 
1.1. This procedure is used to determine Biochemical Oxygen Demand using Standard Methods 

5210B.  Biochemical Oxygen Demand is an empirical test used to measure the dissolved 
oxygen requirements of a water sample.  The test measures the oxygen consumed by 
microbial life during the degradation of organic material and the oxygen needed for 
inorganic oxidation.  This procedure is also used to measure dissolved oxygen (D.O.) using 
Standard Methods 4500-O G and EPA method 360.1. 

 
1.2. This method is applicable to most waters including municipal and industrial wastewaters, 

natural and treated waters, and with modifications is applicable to seawater and sediments.  
 
1.3. The range for this analysis is from 4 mg/L BOD and up depending upon the dilution used.  

The MDL has been determined to be 1.0 mg/L BOD based on a 300 ml sample aliquot, 1:1 
dilution, and a minimal 2.0 mg/L dissolved oxygen uptake at the end of incubation. 

2. METHOD SUMMARY 
 

2.1. Neutralized water samples at an appropriate dilution are incubated with a bacterial source 
and necessary nutrients for five days.  The incubation is done in the absence of light at 20 ± 
1°C.  The reduction in the dissolved oxygen concentration during the incubation period gives 
a measure of the biochemical oxygen demand by the sample.  

 
2.2. The determination of dissolved oxygen in the BOD test is made by the Membrane Electrode 

Method with daily standardization/calibration (air technique). 

3. DEFINITIONS 
 

3.1. Batch - A batch of samples is a group of environmental samples that are prepared and/or 
analyzed together as a unit with the same process and personnel using the same lot(s) of 
reagents. It is the basic unit for analytical quality control. 

 
3.1.1. Preparation Batch - A preparation batch is composed of one to twenty field samples, 

all of the same matrix, and with a maximum time between the start of processing of 
the first and last samples in the batch to be 24 hours. 

 
3.2. Sample 

 
3.2.1. Field Sample - An environmental sample collected and delivered to the laboratory for 

analysis; a.k.a., client’s sample. 
  

3.2.2. Laboratory Sample - A representative portion, aliquot, or subsample of a field sample 
upon which laboratory analyses are made and results generated. 

 
3.3. Quality System Matrix - The matrix of an environmental sample is distinguished by its 

physical and/or chemical state and by the program for which the results are intended. The 
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following sections describe the matrix distinctions. These matrices shall be used for purpose 
of batch and quality control requirements. 

 
3.3.1. Aqueous - Any groundwater sample, surface water sample, effluent sample, and TCLP 

or other extract. Specifically excluded are samples of the drinking water matrix and 
the saline/estuarine water matrix. 

 
3.3.2. Drinking water - Any aqueous sample that has been designated a potable or potential 

potable water source. 
  

3.3.3. Saline/Estuarine water - Any aqueous sample from an ocean or estuary or other salt-
water source. 

 
3.3.4. Nonaqueous Liquid - Any organic liquid with <15% settleable solids. 

 
3.3.5. Animal tissue - Any tissue sample of an animal, invertebrate, marine organism, or 

other origin; such as fish tissue/organs, shellfish, worms, or animal material.  
 

3.3.6. Solids - Any solid sample such as soil, sediment, sludge, and other materials with 
>15% settleable solids. 

 
3.3.7. Chemical waste - Any sample of a product or by-product of an industrial process that 

results in a matrix not described in one of the matrices in Sections 3.3.1 through 
3.3.6.  These can be such matrices as non-aqueous liquids, solvents, oil, etc. 

 
3.3.8. Miscellaneous matrices – Samples of any composition not listed in 3.3.1 – 3.3.7.  

These can be such matrices as plant material, paper/paperboard, wood, auto fluff, 
mechanical parts, filters, wipes, etc.  Such samples shall be batched/grouped 
according to their specific matrix.   

 
3.4. Dilution water - laboratory prepared deionized water. 

 
3.5. Laboratory Duplicates (DUP) – Duplicates are additional replicates of samples that are 

subjected to the same preparation and analytical scheme as the original sample.  The 
relative percent difference (RPD) between the sample and its duplicate is calculated and used 
to assess analytical precision. 

 
3.6. Laboratory Control Samples (LCS) – The LCS is a Glucose-Glutamic Acid (G-GA) solution 

which is used to verify that the analysis is in control.  The LCS is prepared and analyzed in 
exactly the same manner as the samples.  The percent recovery is compared to established 
limits and assists in determining whether the batch is in control. 

4. INTERFERENCES 
 

4.1. The direct use of the Modified Winkler titration may allow many substances to interfere, 
including iron ions, sulfite, thiosulfate, polythionate, mercaptans, free halides, hypochlorite, 
organic substances readily hydrolyzed in alkaline solutions, intense color or turbidity, 
biological flocs and high suspended solids.  Many of these interferences are eliminated by 
the direct use of the D.O. membrane electrode/meter. 
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4.2. Alkaline or acidic samples can cause low results.  This can be corrected by neutralizing the 
samples to a pH between 6.5 and 7.5 

 
4.3. Care must be taken to ensure no air is trapped in the incubator bottle.  This will result in low 

values, since the entrapped air is not read initially, but can be included in the final reading 
when it has dissolved. 

 
4.4. Poisons or toxic materials will interfere by inhibiting or destroying the bacteria.  Residual 

chlorine occurs commonly and can be eliminated by proper sample preparation. 
 
4.5. Samples supersaturated with dissolved oxygen (>9 mg/L DO at 20°C) can result in a loss of 

oxygen during incubation giving elevated BOD results.  Supersaturation may be encountered 
with very cold waters or with photosynthetic activity. 

5. SAFETY 
 

5.1. Polyseed is unknown for biohazard.  Handle with care. 
 
5.2. All appropriate safety precautions for handling solvents, reagents and samples must be 

taken when performing this procedure.  This includes the use of personnel protective 
equipment, such as, safety glasses, lab coat and the correct gloves.   

 
5.3. Chemicals, reagents and standards must be handled as described in the ALS safety policies, 

approved methods and in MSDSs where available.  Refer to the ALS Environmental, Health 
and Safety Manual and the appropriate MSDS prior to beginning this method. 

6. SAMPLE COLLECTION, CONTAINERS, PRESERVATION AND STORAGE 
 

6.1. BOD samples are usually grab samples.  If composite sampling is done it should be limited to 
24 hours and the sampling compartment during that time should be maintained at or below 
4°C. 

 
6.2. Sample containers should be one liter plastic.  Add no preservatives. 
 
6.3. Samples should be stored immediately at 4 ± 2⁰C and analysis begun within 48 hours of 

sampling collection. 
 

Note: Samples should be brought to 20°C before analysis begins. 

7. STANDARDS, REAGENTS, AND CONSUMABLE MATERIALS 
 
7.1. Reagent grade distilled water. 
 
7.2. Standard:  Glucose-Glutamic Acid solution (G-GA).   

 
7.2.1. G –GA is prepared daily by adding 0.150 g of Glucose and 0.150 g Glutamic acid to 

1L of DI water. 
 
7.2.2. Alternatively, G-GA is purchased ready mixed from Labchem.  
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Note:  It is critical that reagents are given sufficient time to go into solution. 
 

7.3. Reagents for Sample preparation 
 

7.3.1. Sodium sulfite (for dechlorinating samples with 70.5 mg/L Cl
2
) - Dissolve 1.575 g of 

Na
2
SO

3
 in 1,000 ml of DI water.  This solution is not stable; prepare daily.  If sample is 

very high in chlorine, make up 1.575g - to 100 mls. 
 
7.3.2. Sulfuric acid, 1N - for neutralizing caustic samples 

 
Note: Some samples may require a higher normality (>1) to adjust pH. 

 
7.3.3. Sodium hydroxide, 1N - for neutralizing acidic samples 

 
Note: Some samples may require a higher normality (>1) to adjust pH. 

 
7.4. Dilution Water 

 
7.4.1. Siphon distilled water into a five gallon glass bottle and aerate for one hour.  Plug 

with glass wool, date bottle, and store in dark at room temperature.   
 

7.5. Phosphate buffer.  Purchased from Ricca Chemical Co. (cat. no. 5800-32).  Alternatively, it 
may be prepared by dissolving in about 500 ml water 8.50 g KH

2
PO

4
, 21.75 g K

2
HPO

4
, 33.40 

g Na
2
HPO

4
 · 7 H

2
O and 1.7 g NH

4
Cl.  Dilute to 1 L (pH should be 7.2).  Purchase or prepare 

monthly.  Store at 4°C. 
 

7.5.1. Since the buffer is susceptible to mold growth, it should be autoclaved for sterility.  
Autoclave for 15 minutes at 121°C. 

 
7.5.2. Should any of the dilution water preparation reagents show microbial/mold growth 

or turbidity, they and their containers should be discarded and freshly prepared. 
 

7.6. Magnesium Sulfate:  Purchased from Ricca Chemical Co. (cat. no. 4530-32).  Alternatively, it 
may be prepared by dissolving 22.5 g MgSO

4
 · 7H

2
O in distilled water and dilute to 1 L.  

Purchase or prepare monthly.  Store at 4°C. 
 

7.7. Calcium Chloride:  Purchased from Ricca Chemical Co. (cat. no. 1720-32).  Alternatively, it 
may be prepared by dissolving 27.5 g CaCl

2
 in distilled water and dilute to 1 L.  Purchase or 

prepare monthly.  Store at 4°C. 
 

7.8. Ferric Chloride:  Purchased from Ricca Chemical Co. (cat. no. 3100-32).  Alternatively, it may 
be prepared by dissolving 0.25 g FeCl

3
 · 6 H

2
O in distilled water and dilute to 1 L (for 

consistency).  Purchase or prepare monthly.  Store at 4°C. 
 

7.9. Polyseed - To prepare polyseed, siphon 500 ml of DI water (see SOP FAC-WATER for 
specifications).  Add 0.5 ml each of SO

4
, CaCl

2
, FeCl

3
 and phosphate buffer.  Check the pH of 

prior to adding polyseed (should be 6.5-7.5).  Add 1 capsule polyseed.  Stir and aerate for 1 
hour.  Seed is only good for 6 hours after it is ready. 

 
7.10. Winkler Titration 
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7.10.1. Manganous sulfate (commercially prepared manganous sulfate) - Fisher SM20-1. 
 
7.10.2. Alkaline iodide-azide solution (commercially prepared iodide - azide solution) - Fisher 

SA435-1. 
 

7.10.3. Sulfuric acid, 36 N. 
 

7.10.4. Starch solution - Add 10g starch to 1000 ml boiling DI water.  Cool and cap. 
 
7.10.5. Sodium thiosulfate - Titrant, 0.0375N:  (Commercially prepared 0.0375N Sodium 

thio-sulfate.  Fisher S5371-1 
 
7.10.6. Potassium biiodate - Stock 0.150 N: Dissolve 4.873 g KH(IO

3
)
2
, previously dried 2 

hours at 103°C, in 1.0 L water. 
 
7.10.7. Potassium biiodate - 0.0375 N Standard:  Dilute 25.0 ml stock to 100 ml with 

distilled water. 

8. APPARATUS AND EQUIPMENT 
 

8.1. BOD Bottles:  Standard 300 ml, with flared tops, ground glass stoppers, and plastic snap 
caps. 

 
8.2. Incubator (air) capable of maintaining 20 ± 1°C and darkness for sample incubation. 
 
8.3. Dissolved oxygen membrane electrode/meter with stirrer and temperature sensor/ 

adjustment. 
 
8.4. Calibrated pH meter. 
 
8.5. Five gallon glass carboys to handle the capacity of dilution water required, graduated in one 

liter increments. 
 
8.6. Tygon siphon tubing. 
 
8.7. Standard laboratory glassware, pipets, and burets. 

 
8.8. Mechanical dispensing devices – Check the accuracy of repipettors monthly.  Check the 

accuracy of mechanical pipets as required in the SOP for Pipet Calibration (ADM-CPIP). 

9. PREVENTIVE MAINTENANCE 
 
9.1. Following maintenance to sterilize the DIW lines, check water for peroxide using HACH 

peroxide test strips.  

10. RESPONSIBILITIES 
 

10.1. It is the responsibility of the analyst to perform the analysis according to this SOP and to 
complete all documentation required for data review.  Analysis and interpretation of the 
results are performed by personnel in the laboratory who have demonstrated the ability to 
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generate acceptable results utilizing this SOP.  This demonstration is in accordance with the 
training program of the laboratory.  Final review and sign-off of the data is performed by the 
department supervisor/manager or designee.   

 
10.2. It is the responsibility of the department supervisor/manager to document analyst training. 

Documenting method proficiency, as described in the ADM-TRAIN, ALS-Kelso Training 
Procedure is also the responsibility of the department supervisor/manager.    

11. PROCEDURE 
 
11.1. Sample Preparation 

 
11.1.1. Check sample pH and if necessary adjust the pH of sample to between 6.5 - 7.5 using 

0.1 N NaOH or 0.1 N H
2
SO

4
 if initial pH is < 6.0 or > 8.5.  The pH must be adjusted 

prior to dechlorinating if it is required. 
 
11.1.2. Chlorine check:  Empty contents of 1 DPD total chlorine reagent pack into test tube.  

Add 20 ml sample and check chlorine concentration against the chlorine 
detection/concentration wheel.  If chlorine concentration exceeds 0.5 mg/L, chlorine 
must be removed from sample.  In some samples chlorine will dissipate within 1 to 2 
hours of standing open in the light.  For samples in which it does not, remove 
chlorine. 

 
11.1.3. Procedure:  Determine required volume of Na

2
SO

3
 solution on a 50 ml portion of 

neutralized sample by adding 10 ml of 1:50 H
2
SO

4
, 10 ml of potassium iodide (KI) 

solution (10 g/100 ml) and titrating with Na
2
SO

3
 solution to a starch-iodine end point 

for residual.  Add to neutralized sample the relative volume of Na
2
SO

3
 solution 

determined by the above test, mix and after 10 to 20 minutes, check sample for 
residual chlorine. 

 
Note: Excess Na

2
SO

3
 added is a positive BOD interference. 

 
11.2. Nutrient Water Preparation 

 
11.2.1. Siphon a sufficient quantity (1 L for every three BOD bottles) of aerated dilution water 

to a graduated carboy.  Always use the oldest water first with a sufficient amount to 
complete the test. 

 
11.2.1.1.For each liter of dilution water being prepared, add 1 ml each of the 

phosphate buffer, MgSO
4
, CaCl

2
, and FeCl

3
 solutions.  Mix gently without 

introducing air into the solution. 
 

11.2.2. The temperature of the dilution water should be 20º ± 2º C. 
 

11.3. Autocalibrate the electrode just prior to use according to the manufacturer’s instructions 
using aerated dilution water or water saturated air.  (See Attachment) 

 
11.4. For probes that do not autocalibrate, the following Winkler Titration procedure must be 

performed: 
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11.4.1. Draw three bottles of the prepared dilution water that will be used to make the 
seeded dilution. 

 
11.4.2. Add 2 ml of manganous sulfate solution and 2 ml of the alkaline iodine-azide 

solution to 2 of the bottles. 
 

11.4.3. Stopper the two bottles, invert to mix, and allow to stand until the precipitate settles 
to below the one-half level of the bottle. 
 

11.4.4. Add 2 ml 36 N H
2
SO

4
 to bottles, stopper, mix, and then transfer to a wide-mouth 

erlenmeyer flask and titrate with 0.0375 N sodium thiosulfate to the starch-iodine 
endpoint (clear).  The two titrations must agree within 0.10 mls using a 10.0 ml Class 
A microburet. 

 
11.4.5. Place the membrane electrode probe in the third bottle which contains only dilution 

water, and turn on the stirrer.  Adjust meter to read the average of the two winkler 
values. 

 
11.4.6. 1 ml thiosulfate solution = 1 mg/L dissolved oxygen. 

 
11.5. Dilution Water Blanks 

 
11.5.1. Two unseeded bottles per analysis shall be run as a dilution H

2
O check. 

 
11.5.2. Read first blank bottle initially and after all day one readings are completed (this 

bottle can now be disposed of). 
 
11.5.3. Second bottle is capped and not read on day 1.  It is the day five dilution H

2
O check.  

On day five it is read first and last. 
 

11.6. Seed Correction 
 

11.6.1. Analyze a series of 4 quantities 10, 15, 20 and 25 ml of polyseed, decanted to 
remove the bran, into BOD bottles.  Polyseed seed should be at least 1 hour old.  This 
should be sufficient quantity to provide 40% to 70% oxygen depletion in five days 

 
11.6.2. Dilute the sewage aliquots to 300 ml with unseeded nutrient water.  Mix without 

entrapping air. 
 
11.6.3. Measure the initial DO for each, stopper and cap. 
 
11.6.4. If the sample(s) is/are supersaturated (>9.2 mg/L DO at 20°C), remove the excess 

oxygen by shaking sample in 2 half full containers. 
 
11.6.5. Incubate for 5 days ± 6 hours at 20 ± 1°C with a water seal. 

 
11.7. Standard Glucose-Glutamic Acid Check 

 
11.7.1. This check is used to check BOD uptake. 
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11.7.2. Transfer three 6ml aliquots from daily made GGA and rinse 2 times into 3 BOD 
bottles (triplicate) and treat these as samples.   

 
11.8. Sample Analysis 

 
11.8.1. Choose a volume of sample that will deplete the DO by at least 2 mg/L, but leave no 

more than 1 mg/L residual.  The amount of sample needed is best determined by 
experience.  If a history is unavailable and inspection of sample is not decisive, then 
do a complete dilution range (Table 1).  If the volume of sample required is less than 
5 ml, the sample should first be diluted in a volumetric flask.  Smaller volumes may 
not be representative of the sample. 

 
11.8.2. Document pH and adjustments. 

 
11.8.3. Document Cl

2
 check and removal. 

 
11.8.4. Aliquot samples into numbered BOD bottles. 

 
Note: Wide tip pipets should be used when pipetting samples.  Smaller tip pipettes 
may exclude some of the solids. 

 
11.9. Seeding of Samples 

 
11.9.1. Seeding of the Dilution (nutrients added to bottles) Water 

 
11.9.2. Add to all bottles (excluding the 2 blanks and 4 seed correction bottles) 3 mL of 

aged polyseed to all remaining bottles.  Let bran settle and after 1 hour filter bran 
out of seed before taking an aliquot.  This is done my decanting the filtered seed into 
a clean container and add a stir bar until ready to use. 

 
11.9.3. When done, immediately acid clean and bleach the carboy and siphon with hot water 

6 times.  Rinse 3 times with DI water. 
 

11.10. Diluting and Reading 
 

11.10.1.Dilute all bottles to 300 ml with nutrient H2O. 
 
11.10.2.Measure initial D.O, record, stopper, and cap ensuring a water seal in all bottles 

(note exception). 
 

 For BOD, if samples are < 8.0 or >9.20 mg/L D.O. at 20°C, remove the excess 
oxygen by shaking sample in two half full bottles. 

 
 For BOD, blank #1 is read at the beginning and end of the day, one analysis.  

Blank #2 is capped and not read on day one, this is read on day five. 
 

11.11. Day Five 
 

11.11.1.After an incubation of 5 days ± 6 hours at 20 ± 1°C in the dark, measure the final 
DO (the meter must be calibrated just prior to making the readings by using 
prepared dilution water.) 
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11.11.2.Blank #2 is read first and last. 
 
11.11.3.Calculate results.  (See Section 13)  Minimum oxygen uptake is 2.0 mg/L with a 

minimum residual of 1.0 mg/L DO. 

12. QA/QC REQUIREMENTS 
 

12.1. QC Samples Required and acceptance criteria 
 

12.1.1. Analyze dilution water check with each batch. Uptake should be less than 0.2 mg/L 
DO. 

 
12.1.2. Seed Correction: Preferably between 0.6 and 1.0 mg/L. 
 
12.1.3. Prepare 3 GGA check standards with each run.  If samples are added later the same 

day, they must be closed with a set of standards.  Analyze one of the standards.  The 
measured value should be ± 15% of the true value.  If not, analyze the 2nd standard.  
The average of the two standards should be ± 15% of the true value and the RPD < 
20%.   

 
12.1.4. Perform one duplicate per ten samples. Duplicates (final results) should have a RPD < 

20%. 
 

12.2. Corrective Action 
 

12.2.1. Check nutrients for growth/turbidity.  Check cleaning procedures for dilution water 
container and tubing. 
 

12.2.2. Glucose-glutamic acid standard.  If the criteria are not met, the nonconformance 
must be documented and data flagged/narrated accordingly.  Fresh standards 
should be made. 

13. DATA REDUCTION AND REPORTING 
 

13.1. Sewage Correction Determinations 
 

SC =  
Y (300)(DOD)

(1,000 ml)(ml Sample used in each bottle)   
 
 

Where: 
Y =  ml of sewage added to dilution water per liter. 
DOD =  Dissolved oxygen depletion (Initial DOI - Final DOF) 
SC =  Sewage correction 

 
13.2. BOD Calculation 
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BOD =  
DOD SC 300)

Sample aliquot 

[( )( ] *
  

 
BOD = Biochemical Oxygen Demand 
 

Be sure to account for any previous dilution made to sample.  If dilution factor is 
used: 

 

 

[(DOD - SC)x300ml]

Sample aliquot used
x Dilution Factor

  
 

Note: Use only those values determined where the DOD > 2.0 mg/L and the DOF > 
1.0 mg/L. 

 
13.3. Reporting 
 

13.3.1. Report in mg/L BOD using whole numbers. 
 
13.3.2. Reporting limit is 4 mg/L BOD based on a net depletion of 2.0 mg/L and a dilution of 

150 ml sample to 150 ml dilution water. 
 

13.3.3. Significant Figures:  Use up to a maximum of three significant figures.  Two 
significant figures for serial diluted samples. 

 
13.4. It is the analyst’s responsibility to review analytical data to ensure that all quality control 

requirements have been met for each analytical run.  Results for QC analyses are calculated 
and recorded as specified in the QA/QC section.  All data will be initialed, dated and 
attached to required data quality worksheet. 

 
13.5. The data packet for the sequence is submitted for review by supervisor or designee.  The 

results are transferred to the appropriate report form located in the ALS network directory 
R:\WET\WIP.  These forms are made from templates located in R:\WET\FORMS. 

 
13.6. Refer to ADM-DREV, Laboratory Data Review Process for general instructions for data review.  

14. CONTINGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE DATA 
 

14.1. Refer to the SOP for Nonconformity and Corrective Action (CE-QA008) for procedures for 
corrective action.  Personnel at all levels and positions in the laboratory are to be alert to 
identifying problems and nonconformities when errors, deficiencies, or out-of-control 
situations are detected.   

 
14.2. Handling out-of-control or unacceptable data 
 

14.2.1. On-the-spot corrective actions that are routinely made by analysts and result in 
acceptable analyses should be documented as normal operating procedures, and no 
specific documentation need be made other than notations in laboratory 
maintenance logbooks, runlogs, for example. See Table 5. 
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14.2.2. Some examples when documentation of a nonconformity is required  using a 
Nonconformity and Corrective Action Report (NCAR):  

 
 Quality control results outside acceptance limits for accuracy and precision 
 Method blanks or continuing calibration blanks (CCBs) with target analytes above 

acceptable levels 
 Sample holding time missed due to laboratory error or operations 
 Deviations from SOPs or project requirements 
 Laboratory analysis errors impacting sample or QC results 
 Miscellaneous laboratory errors (spilled sample, incorrect spiking, etc.) 
 Sample preservation or handling discrepancies due to laboratory or operations 

error 

15. METHOD PERFORMANCE 
 

15.1. This method was validated through single laboratory studies of accuracy and precision.  
Refer to the reference method for additional method performance data. 

 
15.2. The method detection limit (MDL) is established using the procedure described in CE-QA011, 

Performing Method Detection Limit Studies and Establishing Limits of Detection and 
Quantification.  Method Reporting Limits are established for this method based on MDL 
studies and as specified in the ALS Quality Assurance Manual.    

16. POLLUTION PREVENTION AND WASTE MANAGEMENT 
 

16.1. It is the laboratory’s practice to minimize the amount of solvents, acids, and reagents used 
to perform this method wherever feasibly possible.  Standards are prepared in volumes 
consistent with methodology and only the amount needed for routine laboratory use is kept 
on site.  The threat to the environment from solvents and/or reagents used in this method 
can be minimized when recycled or disposed of properly. 

 
16.2. The laboratory will comply with all Federal, State, and local regulations governing waste 

management, particularly the hazardous waste identification rules and land disposal 
restrictions as specified in the ALS Environmental Health and Safety Manual. 

17. TRAINING 
 

17.1. Training outline 
 

17.1.1. Review literature (see references section).  Read and understand the SOP.  Also review 
the applicable MSDS for all reagents and standards used.  Following these reviews, 
observe the procedure as performed by an experienced analyst at least three times. 

 
17.1.2. The next training step is to assist in the procedure under the guidance of an 

experienced analyst.  During this period, the analyst is expected to transition from a 
role of assisting, to performing the procedure with minimal oversight from an 
experienced analyst.   

 
17.1.3. Perform initial precision and recovery (IPR) study as described above for water 

samples. Summaries of the IPR are reviewed and signed by the supervisor.  Copies 
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may be forwarded to the employee’s training file.  For applicable tests, IPR studies 
should be performed in order to be equivalent to NELAC’s Initial Demonstration of 
Capability. 

 
17.1.4. Training is documented following ADM-TRAIN, ALS-Kelso Training Procedure.   

 
NOTE: When the analyst training is documented by the supervisor on internal training 
documentation forms, the supervisor is acknowledging that the analyst has read and 
understands this SOP and that adequate training has been given to the analyst to 
competently perform the analysis independently. 

18. METHOD MODIFICATIONS 
 
18.1. There are no known modifications in this laboratory standard operating procedure from the 

reference method. 

19. REFERENCES 
 
19.1. Biochemical Oxygen Demand, SM 5210 B-2001. 
 
19.2. Biochemical Oxygen Demand, AM 1203-80, Weyerhaeuser Company Research Division,    J.P. 

Miltimore, Rev. 10-8-82, 0465-112 2C-1:14, 1-13-84. 

20. CHANGES SINCE THE LAST REVISION 
 
20.1. Updated to current ALS format. 
20.2. Minor formatting and typographical changes. 
20.3. Several “Notes” changed to procedural step or bullet item. 
20.4. Section 1.3 – updated MDL value. 
20.5. Section 2.2 – revised to state current practice of air calibration. 
20.6. Section 7.2 – updated to state preparation of G-GA rather than using Alphatrol. 
20.7. Section 7.4 – removed ‘aging’ statements relative to DI water. 
20.8. Sections 7.5 – 7.8 – updated to indicate purchased reagents are used and manual 

preparation as an alternative. 
20.9. Section 11.6.1 – revised to state current practice of decanting. 
20.10. Section 11.6.4 – updated supersaturated DO value. 
20.11. Section 11.7.2 – revised to state current practice. 
20.12. Section 11.9.2 – revised to state current practice. 
20.13. Section 12.1.3 and 12.2.2 – revised to state GGA rather than Alphatrol. 
20.14. Section 14 - updated to current default language. 
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TABLE 1 
BOD Suggested Dilutions 

 
 
 

       

Volume  Range Dilution  Volume  Range Dilution 

As Rec'd mg/L Factor  As Rec'd mg/L Factor 

No Dil.            

5 120-360 60  10-100     

6 100-300 50  3 2,000-6,000 1,000 

7 86-260 43  5 1,200-3,600 600 

8 76-230 38  7 856-2,570 428 

9 66-198 33  10 600-1,800 300 

10 60-180 30  20 300-900 150 

12 50-150 25  30 200-600 100 

15 40-120 20  40 150-450 75 

20 30-90 15  50 120-350 60 

25 24-75 12  60 100-300 50 

30 20-60 10        

40 15-45 7.5        

50 12-36 6  10-1,000     

60 10-30 5  3 20,000-60,000 10,000 

75 8-25 4  5 12,000-36,000 6,000 

100 6-18 3  7 8,570-26,000 4,286 

150 4-12 2  9 6,670-20,000 3,333 

200 3-9 1.5  10 6,000-18,000 3,000 

300 2-6 1  20 3,000-9,000 1,500 
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Standard Operating Procedure  

 
For 

 
SOLIDS, TOTAL DISSOLVED (TDS) – SM 2540 C-1997 

 
1. SCOPE AND APPLICATION 

 
1.1. This procedure is used to determine total dissolved solids using SM 2540 C-1997.  The 

procedure tests for material that passes through a standard glass fiber filter paper and 
remains after evaporation and drying to a constant weight at 180º C.  This procedure is 
applicable to drinking, surface and saline waters, domestic and industrial wastes. 

 
1.2. The practical range of determination is 5mg/L to 20,000mg/L.  The Method Detection Limit 

(MDL) is 5 mg/L using 200ml of sample. 
 
2. METHOD SUMMARY 
 

2.1. A well-mixed sample is filtered through a standard glass fiber filter.  The filtrate is 
evaporated and dried to a constant weight at 180ºC. 

 
3. DEFINITIONS 

 
3.1. Batch - A batch of samples is a group of environmental samples that are prepared and/or 

analyzed together as a unit with the same process and personnel using the same lot(s) of 
reagents. It is the basic unit for analytical quality control. 

 
3.1.1. Preparation Batch - A preparation batch is composed of one to twenty field samples, 

all of the same matrix, meeting the criteria in Section 3.3 and with a maximum time 
between the start of processing of the first and last samples in the batch to be 24 
hours. 

 
3.2. Sample 

 
3.2.1. Field Sample - An environmental sample collected and delivered to the laboratory 

for analysis; a.k.a., client’s sample. 
  

3.2.2. Laboratory Sample - A representative portion, aliquot, or subsample of a field 
sample upon which laboratory analyses are made and results generated. 

 
 

3.3. Dissolved solids also known as filterable residue is defined as those capable of passing 
through a glass fiber filter and dried to constant weight at 180°C. 

 
3.4. Method Blank (MB) - The method blank is an artificial sample composed of analyte-free 

water or solid matrix and is designed to monitor the introduction of artifacts into the 
analytical process.  The method blank is carried through the entire analytical procedure. 
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3.5. Laboratory Control Samples (LCS) – The LCS is an aliquot of analyte free water or analyte 
free solid to which known amounts target analytes are added.  The LCS is prepared and 
analyzed in exactly the same manner as the samples.  The percent recovery is compared to 
established limits and assists in determining whether the batch is in control. 

 
4. INTERFERENCES 
 

4.1. Highly mineralized waters containing significant concentrations of calcium, magnesium, 
chloride and/or sulfate may be hygroscopic and will require prolonged drying, desiccation, 
and rapid weighing. 

 
4.2. Samples containing high concentrations of bicarbonate may require prolonged drying at 

180°C to insure that all bicarbonate is converted to carbonate. 
 
4.3. Too much residue in the evaporating dish will crust over and entrap water that will not 

completely dry.  Total residue is limited to about 200 mg/L + 10%. 
 

4.4. Samples containing HF will react with the porcelain crucibles causing a significant weight 
loss and artificially high results.  When analyzing samples containing HF special Teflon™ 
crucibles should be used and samples should be evaporated in a ventilation hood to 
dryness. 

 
5. SAFETY 
 

5.1. All appropriate safety precautions for handling solvents, reagents and samples must be 
taken when performing this procedure.  This includes the use of personnel protective 
equipment, such as, safety glasses, lab coat and the correct gloves.   

 
5.2. Chemicals, reagents and standards must be handled as described in the CAS safety 

policies, approved methods and in MSDSs where available.  Refer to the CAS Environmental, 
Health and Safety Manual and the appropriate MSDS prior to beginning this method. 

 
6. SAMPLE COLLECTION, CONTAINERS AND STORAGE 
 

6.1. Any type of container, glass or plastic, can be used. 
 
6.2. Samples are unpreserved and kept at 4 ± 2°C until analysis to minimize decomposition of 

solids.  The analysis holding time is 7 days. 
 
 
7. REAGENTS AND STANDARDS  
 

7.1. Reagents 
 

7.1.1. Reagent grade chemicals shall be used in all tests.   Other grades may be used, 
provided it is first ascertained that the reagent is of sufficiently high purity to 
permit its use without lowering the accuracy of the determination. 

 
7.1.2. Reagent water - ASTM Type II de-ionized water.  Reagent water must be interference 

free. 
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7.2. Standards 
 

7.2.1. Stock standard solutions may be purchased from a number of vendors.  All 
standards purchased from vendors must be traceable to NIST or A2LA certified 
reference materials.  Purchased standards are prepared in DI water.  The vendor-
assigned expiration date is used.  

 
7.2.2. Laboratory Control Sample (LCS) – Prepared from ERA, QC Plus-solids, and Catalog 

No. 4033. 
 

7.2.2.1.The LCS is prepared by transferring a container of QC Plus – Solids, to 
1000mL volumetric flask. This is done by wetting the contents of the vial 
with about 2mL of DI water and transferring the wetted solids standard to a 
1000mL volumetric flask to which 100 – 200mL of DI water has been 
previously added.  Rinse the standards container 3 times with DI water to 
ensure all contents are transferred to the volumetric flask.  Bring up to 
1000mL in the volumetric flask with DI water 

 
7.2.2.2.Document the preparation of the LCS solution in a reagent log book.  The 

true value or concentration is calculated from the standards certificate of 
analysis. This standard is good for 7 days and is stored at room 
temperature. 

 
8. APPARATUS AND EQUIPMENT 
 

8.1. Glass fiber filter discs, 42.5mm, Whatman GF/C. 
 
8.2. Magnetic Filtration Apparatus 
 
8.3. Liter (1L) Suction Flask 

 
8.4. Porcelain crucibles, 100 and 200ml volume 
 
8.5. Drying Oven, 105o and 180o, and thermometer. The thermometer is immersed in sand, or 

other suitable solid material, in a flask in the oven.  
 
8.6. Desiccators 
 
8.7. Analytical Balance, capable of weighing to 0.1mg 

 
8.8. Balance calibration verification weights, ASTM Class 1; 1g, 10g, 100g. 

 
9. PREVENTIVE MAINTENANCE 
 

9.1. Oven thermometer calibration is performed quarterly by the QA staff.  Multi-point balance 
calibration checks are performed daily for each day analyses are performed.  The results of 
these checks are recorded in the appropriate logbook.  See the SOPs Support Equipment 
Monitoring and Calibration (ADM-SEMC) and Laboratory Balance Monitoring and Calibration 
(ADM-BAL). 
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9.2. Laboratory QA staff coordinates periodic outside service, calibration, and cleaning.  

Laboratory QA staff is responsible for reviewing and maintaining the outside service 
certificates.  

 
10. RESPONSIBILITIES 
 

10.1. It is the responsibility of the analyst to perform the analysis according to this SOP and to 
complete all documentation required for data review.  Analysis and interpretation of the 
results are performed by personnel in the laboratory who have demonstrated the ability to 
generate acceptable results utilizing this SOP.  This demonstration is in accordance with 
the training program of the laboratory.  Final review and sign-off of the data is performed 
by the department supervisor/manager or designee.   

 
10.2. It is the responsibility of the department supervisor/manager to document analyst training. 

Documenting method proficiency is also the responsibility of the department 
supervisor/manager.    

 
11. PROCEDURE 
 

11.1. Preparation of glass fiber filter disc:  Place the disc on membrane filter apparatus.  While 
vacuum is on, wash the disc with three successive 20 ml volumes of distilled water.  
Remove all traces of water by continuing to apply vacuum after water has passed through. 
Discard washings. 

 
11.2. Heat clean dishes to 180 ± 2ºC for one hour.  Cool in desiccator.  Weigh immediately and 

record weight in log book. 
 
11.3. Check conductivity of each sample to get an estimated value for TDS (TDS = Cond x 0.55 to 

0.75).   
 

11.3.1. Choose sample volumes to obtain less than 200mg of residue (0.2 g). 
 

11.3.2. For blanks and samples low in TDS, filter 200ml of sample. 
 

11.4. Assemble the filtering apparatus and begin suction.  Wet the filter with a small volume of 
distilled water to fit it to the fritted support. 

 
11.5. Shake the sample vigorously and transfer the predetermined sample volume selected in 8.3 

to the filter using a graduated cylinder. 
 
11.6. Use a new filter for each sample.  Filter the sample through the glass fiber filter, rinse with 

three 10 ml portions of DI water and continue to apply vacuum after filtration is complete 
to remove as much water as possible. 

 
11.7. Transfer the filtrate to a weighed crucible and evaporate for approximately 24 hours, or 

until sample is completely evaporated, at 105ºC. 
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11.8. Dry the evaporated sample for at least one hour at 180 ± 2ºC.  Cool in a desiccator and 
weigh. Repeat the drying cycle until a constant weight is obtained or until weight loss is 
less than 0.5 mg.  

 
11.9. Record the sample information, weights, oven drying temperature, and identification of the 

drying ovens used on the analysis benchsheet. 
 
12. QA/QC REQUIREMENTS 
 

12.1. Initial Precision and Recovery Validation 
 

12.1.1. The accuracy and precision of the procedure must be validated before analyses of 
samples begin, or whenever significant changes to the procedures have been made. 
 To do this, four water samples are spiked with the LCS spike solution, then 
prepared and analyzed.  The accuracy and precision of the four analysis must meet 
criterion in Table 1 before analysis of samples begin. 

 
12.2. Ongoing QC Samples required are described in the CAS-Kelso Quality Assurance Manual 

and in the SOP for Sample Batches.  Additional QC Samples may be required in project 
specific quality assurance plans (QAPP).    General QC Samples are: 

 
12.2.1. Prior to, and after each analysis batch, balance calibration verification is performed 

using weights bracketing the sample weights.   
 
12.2.2. A lab control sample (LCS) must be prepared and analyzed with every batch of 20 

(or fewer) samples.  Use 50ml of the LCS standard (sec 7.2.2.).  Calculate the LCS 
recovery as follows: 

 
%R = X/TV x 100  

 
Where X = Concentration of the analyte recovered 

TV = True value of amount spiked 
 
12.2.3. Run a method blank every twenty samples or one per desiccator.  

 
12.2.4. Run one duplicate per batch of ten samples.  Calculate Relative Percent Difference 

(RPD) as: 
 

% RPD =  
R1 -  R2

(R1 +  R2) / 2
 x 100

| |
  

 
Where R1= Higher Result 

R2= Lower Result 
 

12.3. Acceptance Criteria  
 

12.3.1. The acceptance criteria are given in Table 1.    If the recovery is within control 
limits, the analysis is in control and results may be reported. If not, this indicates 
that the analysis is not in control. Samples associated with the ‘out of control’ LCS, 
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shall be considered suspect and corrective action is taken.  The samples are re-
extracted or re-analyzed or the data reported with the appropriate qualifiers 

 
12.3.2. The acceptance range for duplicates is ≤ 10% RPD.  If the RPD is within the 

acceptance range, the result is reported. If not, an evaluation of the sample is made 
to verify that a homogenous sample was used. If non-homogenous, the result is 
reported with a qualifier about the homogeneity of the sample. If re-analysis also 
produces out-of-control results, the results are reported with an appropriate 
qualifier 

 
 
13. DATA REDUCTION, REVIEW, AND REPORTING 
 

13.1. Calculate TDS as follows: 
 

mg total dissolved solids / L =  
(A - B) x 1000

sample volume, mL
  

 
Where:  A = weight of dried residue + dish, mg, and 

B = weight of dish, mg. 
 
 

13.2. Data Review 
 
13.2.1. Following primary data interpretation and calculations, all data is reviewed by a 

secondary analyst.  Following generation of the report, the report is also reviewed. 
Refer to the SOP for Laboratory Data Review Process for details.  The person 
responsible for final review of the data report and/or data package should assess 
the overall validity and quality of the results and provide any appropriate comments 
and information to the Project Chemist to inclusion in the report narrative.  

 
13.2.2. Bench sheets are completed and a batch lot number is assigned.  The 

Manufacturer’s lot numbers or ID’s for the reagents are added to bench sheets (see 
Attachments). 

 
13.3. Reporting 

 
13.3.1. Refer to the SOP for Data Reporting and Report Generation for reporting guidelines. 

 
13.3.2. Reports are generated in the CAS LIMS by compiling the SMO login, sample prep 

database, instrument date, and client-specified report requirements (when 
specified).  This compilation is then transferred to a file which Excel© uses to 
generate a report.  The forms generated may be CAS standard reports, DOD, or 
client-specific reports.  The compiled data from LIMS is also used to create EDDs. 

 
13.3.3. Reports are generated using Excel templates located in R:\WET\forms.  The analyst 

should choose the appropriate form and QC pages to correspond to required tier 
level.  The reported values are then transferred, by hand, to the templates using the 
following nominal values: 
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13.3.4. Report in mg/L Total Dissolved Solids using whole numbers. 
 
13.3.5. Reporting limit 5mg/L. 
 
13.3.6. Significant Figures:  Use up to a maximum of three significant figures. 

 
 
14. CONTINGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE DATA 
 

14.1. Refer to the SOP for Non Conformity and Corrective Action (CE-QA008) for procedures for 
corrective action.  Personnel at all levels and positions in the laboratory are to be alert to 
identifying problems and nonconformities when errors, deficiencies, or out-of-control 
situations are detected.   

 
14.2. Handling out-of-control or unacceptable data 

 
14.2.1. On-the-spot corrective actions that are routinely made by analysts and result in 

acceptable analyses should be documented as normal operating procedures, and 
no specific documentation need be made other than notations in laboratory 
maintenance logbooks, runlogs, for example. 

 
14.2.2. Some examples when documentation of a nonconformity is required  using a 

Nonconformity and Corrective Action Report (NCAR):  
 

 Quality control results outside acceptance limits for accuracy and precision 
 Method blanks or continuing calibration blanks (CCBs) with target analytes 

above acceptable levels 
 Sample holding time missed due to laboratory error or operations 
 Deviations from SOPs or project requirements 
 Laboratory analysis errors impacting sample or QC results 
 Miscellaneous laboratory errors (spilled sample, incorrect spiking, etc) 
 Sample preservation or handling discrepancies due to laboratory or operations 

error 
 
15. METHOD PERFORMANCE 
 

15.1. This method was validated through single laboratory studies of accuracy and precision.  
Refer to the reference method for additional method performance data available.  

 
 
16. POLLUTION PREVENTION AND WASTE MANAGEMENT 
 

16.1. It is the laboratory’s practice to minimize the amount of solvents, acids, and reagents used 
to perform this method wherever feasibly possible.  Standards are prepared in volumes 
consistent with methodology and only the amount needed for routine laboratory use is 
kept on site.  The threat to the environment from solvents and/or reagents used in this 
method can be minimized when recycled or disposed of properly. 
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16.2. The laboratory will comply with all Federal, State, and local regulations governing waste 
management, particularly the hazardous waste identification rules and land disposal 
restrictions as specified in the ALS Environmental Health and Safety Manual. 

 
17. TRAINING 
 

17.1. Refer to the SOP for Documentation of Training, ADM-TRAIN.  The SOP describes the 
training outline and necessary documentation.  

 
17.2. Review literature (see References section).  Review the SOP.  Also review safety procedures. 

 Following these reviews, observe the procedure as performed by an experienced analyst at 
least three times. 

 
17.3. The next training step is to assist in the procedure under the guidance of an experienced 

analyst for a period of 1-2 months.  During this period, the analyst is expected to transition 
from a role of assisting, to performing the procedure with minimal oversight from an 
experienced analyst.   

 
17.4. Independently perform Initial Demonstration of Proficiency studies (Sec 12.1) and QC 

analyses.  The data must be reviewed by a supervisor or trained analyst.  Documentation is 
forwarded to the employee’s training file. 

 
18. METHOD MODIFICATIONS 

 
18.1. There are no known modifications in this laboratory standard operating procedure from the 

reference method. 
 
19. REFERENCES 
 

19.1. Total Dissolved Solids Dried at 180°C, SM 2540 C-1997. 
 
20. CHANGES SINCE THE LAST REVISION 
 

20.1. Reformatted to ALS style. 
20.2. Updated method reference in cover page and references section per MUR 2012. 
20.3. Sec 12: Added percent recovery and RPD equations. 
20.4. Sec 14: Revised. 
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TABLE 1 

 Summary of Corrective Actions 

Method 
Reference 

Control Specification and 
Frequency 

Acceptance 
Criteria 

Corrective Action 

SM 2540 C-
1997 

Method Blank Include with each 
analysis batch (up 

to 20 samples) 

<MRL If target exceeds MRL, 
reanalyze to determine if 
instrument was cause. If still 
noncompliant then: 

Reanalyze samples containing 
contaminate, unless samples 
contain > 20x amount in 
blank. 

SM 2540 C Laboratory 
Control 
Sample 

Include with each 
analysis batch (up 

to 20 samples) 

90-108% If exceeds limits, re-analyze 

SM 2540 C Sample 
Duplicates 

Include with every 
10 samples 

RPD ≤ 20 Re-homogenize and re-analyze 
if result is > 5 X the MRL 
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SOLIDS, TOTAL SUSPENDED (TSS) 

1. SCOPE AND APPLICATION 

1.1. This procedure is used to determine suspended solids using SM 2540 D-1997 and 2540 D-

2011.  The procedure tests for material in a well-mixed sample that is filtered through a 

glass fiber filter and is retained on the filter and dried to a constant weight at 103-105ºC. 

  

1.2. This method is applicable to drinking, surface, and saline waters, domestic and industrial 

wastes. 

  

1.3. Using 200mL of sample, the practical range of determination is 5mg/L to 20,000mg/L. Using 

500mL of sample, the range of determination is expanded down to 2mg/L. 

  

1.4. The Method Detection Limit (MDL) is a function of the sample volume used and range of the 

balance.  The MDL is 5mg/L using 200mL of sample.  Using 500mL of sample, the MDL is 

2mg/L. 

2. METHOD SUMMARY 

2.1. A well-mixed sample is filtered through a weighed standard glass-fiber filter and the residue 

retained on the filter is dried to a constant weight at 103-105ºC.  The increased weight of 

the filter represents the total suspended solids. 

3. DEFINITIONS 

 

3.1. Total suspended solids, also known as non-filterable residue, is defined as those solids 

which are retained by a glass fiber filter and dried to a constant weight at 103-105°C. 

 

3.2. Method Blank (MB) - The method blank is an artificial sample composed of analyte-free water 

or solid matrix and is designed to monitor the introduction of artifacts into the analytical 

process.  The method blank is carried through the entire analytical procedure. 

 

3.3. Laboratory Control Samples (LCS) – The LCS is an aliquot of analyte free water or analyte free 

solid to which known amounts target analytes are added.  The LCS is prepared and analyzed 

in exactly the same manner as the samples.  The percent recovery is compared to 

established limits and assists in determining whether the batch is in control. 

4. INTERFERENCES 

4.1. Non-representative particulates such as leaves, sticks, fish and lumps of fecal matter should 

be excluded if it is determined that their inclusion is not desired in the final result. 

 

4.2. Excessive residue on the filter may form a water-entrapping crust.  Limit the sample size to 

that yielding no more than 200 mg residue. 

 

4.3. For samples high in total dissolved solids, thoroughly wash the filter to ensure removal of 

dissolved material. 
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4.4. Prolonged filtration times resulting from filter clogging may produce high results because of 

increased colloidal materials captured on the clogged filter. 

 

4.5. Filtration apparatus, filter material, pre-washing, post-washing, and drying temperature are 

specified because they can affect the results. 

5. SAFETY 

 

5.1. All appropriate safety precautions for handling solvents, reagents and samples must be 

taken when performing this procedure.  This includes the use of personnel protective 

equipment, such as, safety glasses, lab coat and the correct gloves.   

 

5.2. Chemicals, reagents and standards must be handled as described in the ALS safety policies, 

approved methods and in MSDSs where available.  Refer to the ALS Environmental, Health 

and Safety Manual and the appropriate MSDS prior to beginning this method. 

6. SAMPLE COLLECTION, CONTAINERS, PRESERVATION AND STORAGE 

6.1. Any type of container, glass or plastic, can be used. 

 

6.2. Samples are non-preserved and kept at 4 ± 2ºC until analysis to minimize decomposition of 

solids.  The analysis holding time is 7 days. 

7. STANDARDS, REAGENTS, AND CONSUMABLE MATERIALS 

 

7.1. Reagents 

 

7.1.1. Reagent grade chemicals shall be used in all tests.   Other grades may be used, 

provided it is first ascertained that the reagent is of sufficiently high purity to permit 

its use without lowering the accuracy of the determination. 

 

7.1.2. Reagent water - ASTM Type II de-ionized water.  Reagent water must be interference 

free. 

 

7.2. Standards 

 

7.2.1. Stock standard solutions may be purchased from a number of vendors.  All standards 

purchased from vendors must be traceable to NIST or A2LA certified reference 

materials.  Purchased standards are prepared in DI water.  The vendor-assigned 

expiration date is used.  

 

7.2.2. Laboratory Control Sample (LCS) – Prepared form ERA, QC Plus-solids, and Catalog 

No. 4033. 

 

7.2.2.1. The LCS is prepared by transferring a container of QC Plus – Solids, to 

1000mL volumetric flask. This is done by wetting the contents of the vial with 

about 2mL of DI water and transferring the wetted solids standard to a 

1000mL volumetric flask to which 100 – 200mL of DI water has been 

previously added.  Rinse the standards container 3 times with DI water to 
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ensure all contents are transferred to the volumetric flask.  Bring up to 1000 

mL in the volumetric flask with DI water 

 

7.2.2.2. Document the preparation of the LCS solution in a reagent log book.  The 

true value or concentration is calculated from the standards certificate of 

analysis. This standard is good for 7 days and is stored at 4 ± 2ºC. 

 

7.2.2.3. A low level LCS-LL solution is prepared by taking 200mL of the LCS solution 

and bringing up to 1000mL in a volumetric flask with DI water.  This standard 

is good for 7 days and is stored at 4 ± 2ºC. 

8. APPARATUS AND EQUIPMENT 

8.1. Glass fiber filter discs, 42.5mm, Whatman GF/C 

 

8.2. Magnetic Filtration Apparatus 

 

8.3. Suction Flask, 1-L 

 

8.4. Glass petri dishes with tops for drying filters 

 

8.5. Drying Oven and thermometer. The thermometer is immersed in sand, or other suitable solid 

material, in a flask in the oven. 

 

8.6. Desiccator 

 

8.7. Forceps 

 

8.8. Graduated Cylinder 

 

8.9. Analytical Balance, capable of weighing to 0.1 mg,  

 

8.10. Balance calibration verification weights, ASTM Class 1; 1g, 10g, 100g. 

9. PREVENTIVE MAINTENANCE 

 

9.1. Oven thermometer calibration is performed quarterly by the QA staff.  Multi-point balance 

calibration checks are performed daily for each day analyses are performed.  The results of 

these checks are recorded in the appropriate logbook.  See the SOPs Support Equipment 

Monitoring and Calibration (ADM-SEMC) and Laboratory Balance Monitoring and Calibration 

(ADM-BAL). 

 

9.2. Laboratory QA staff coordinates periodic outside service, calibration, and cleaning.  

Laboratory QA staff is responsible for reviewing and maintaining the outside service 

certificates.  

10. RESPONSIBILITIES 

10.1. It is the responsibility of the analyst to perform the analysis according to this SOP and to 

complete all documentation required for data review.  Analysis and interpretation of the 

results are performed by personnel in the laboratory who have demonstrated the ability to 
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generate acceptable results utilizing this SOP.  This demonstration is in accordance with the 

training program of the laboratory.  Final review and sign-off of the data is performed by the 

department supervisor/manager or designee.   

 

10.2. It is the responsibility of the department supervisor/manager to document analyst training. 

Documenting method proficiency is also the responsibility of the department 

supervisor/manager.    

11. PROCEDURE 

 

11.1. Preparation of glass fiber filter disc - Place the disc on membrane filter apparatus.  While 

vacuum is on, wash the disc with three successive 20 mL volumes of distilled water.  Remove 

all traces of water by continuing to apply vacuum after water has passed through.  Discard 

washings.  Remove filter from the apparatus and place in a petri dish.  Dry the filters in an 

oven at 103-105ºC for one hour.  Remove to a desiccator and cool for at least 30 minutes.  

Weigh immediately before use.  Note:  The filter should be handled with forceps at all times. 

 

11.2. Selections of sample volume - For clean samples, choose a sample volume of 200mL.  If 

during filtration of the initial volume, the filtration rate drops rapidly, or if filtration time 

exceeds 5 to 10 minutes, the sample volume should be decreased.  A smaller sample volume 

may be used initially if it is apparently visible that the TSS concentration will be high.  For 

samples associated with Wisconsin DNR regulations, a 500mL sample must be used. 

 

:  Although very unusual, if a small volume is used that requires sample transfer by 

other means that a graduated cylinder, use a pipet.  In this case, if suspended solids are 

present use a wide-bore pipet. 

 

11.3. Assemble the filtering apparatus and begin suction.  Wet the filter with a small volume of 

distilled water to fit it to fritted support. 

 

11.4. Shake the sample vigorously and transfer the predetermined sample volume selected to the 

filter using a graduated cylinder. 

 

11.5. Filter the sample through the glass fiber filter.  

 

11.6. With suction on, wash the graduated cylinder, filter, non-filterable residue and filter funnel 

wall with three portions of distilled water allowing complete drainage between washing.  

Remove all traces of water by continuing to apply vacuum after water has passed through. 

 

:  Total volume of wash water used should equal approximately 30mL. 

 

11.7. Carefully remove the filter for the filter support.  Dry overnight at 103-105ºC.  Cool in a 

desiccator and weigh. 

 

11.8. Return the filters to the oven and dry at least one hour at 103-105ºC.  Cool in a desiccator 

and weigh.  The weight must agree with the first weight, within 0.5mg.  If not, repeat dryings 

until weights agree within 0.5mg. 

 

11.9. Instructions for 24 hour rush samples: 
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11.9.1. Dry at least one hour at 103-105
o

C.  Samples high in suspended solids may need a 

longer drying period. 

 

11.9.2. Cool in desiccator and weigh. 

 

11.9.3. Repeat 11.9.1 and 11.9.2 until weights agree within 0.5mg. 

 

11.10. Record the balance I.D. used for all weightings on the bench sheet.  

12. QA/QC REQUIREMENTS 

12.1. Ongoing QC Samples required are described in the ALS-Kelso Quality Assurance Manual and 

in the SOP for Sample Batches.  Additional QC Samples may be required in project specific 

quality assurance plans (QAPP).  For example projects managed under the DoD ELAP must 

follow requirements defined in the DoD Quality Systems Manual for Environmental 

Laboratories.  General QA requirements for DoD QSM are defined in the laboratory SOP, 

Department of Defense Projects – Laboratory Practices and Project Management (ADM-DOD). 

General QC Samples are:  

12.1.1. Prior to, and after each analysis batch, balance calibration verification is performed 

using weights bracketing the sample weights.   

 

12.1.2. QC Samples Required: 

 

12.1.2.1.Run a Laboratory Control Sample per batch of 20 samples. 

 

12.1.2.2.Run a Method Blank every ten analysis. 

 

12.1.2.3.Run one duplicate per batch of ten samples. 

 

12.2. Acceptance Criteria 

 

12.2.1. Balance calibration verification measured weights must be ± 0.5% of the true value. 

 

12.2.2. The Method Blank should be < MRL. 

 

12.2.3. LCS recovery should be ± 15% of the true value. 

 

Calculate the LCS recovery as follows: 

 

%R = X/TV x 100  

 

Where X = Concentration of the analyte recovered 

TV = True value of amount spiked 

 

 

12.2.4. Duplicates should have an RPD < 10%. 

 

Calculate Relative Percent Difference (RPD) as: 
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% RPD =  
R1 -  R2

(R1 +  R2) / 2
 x 100

| |
  

 

Where R1= Higher Result 

R2= Lower Result 

 

13. DATA REDUCTION AND REPORTING 

13.1. Calculate TSS as follows: 

 

mg total suspended solids / L =  
(A- B) x 1000

sample volume, mL
  

 

 

Where: A = weight of dried residue + filter, mg, and 

B = weight of pre-washed filter, mg. 

 

13.2.  Data Review 

 

13.2.1. Following primary data interpretation and calculations, all data is reviewed by a 

secondary analyst.  Following generation of the report, the report is also reviewed. 

Refer to the SOP for Laboratory Data Review Process for details.  The person 

responsible for final review of the data report and/or data package should assess the 

overall validity and quality of the results and provide any appropriate comments and 

information to the Project Chemist to inclusion in the report narrative.  

 

13.3. Reporting 

 

13.3.1. Refer to the SOP for Data Reporting and Report Generation for reporting guidelines. 

 

13.3.2. Reports are generated in the ALS LIMS by compiling the SMO login, sample prep 

database, instrument date, and client-specified report requirements (when specified). 

 This compilation is then transferred to a file which Excel© uses to generate a report. 

 The forms generated may be ALS standard reports, DOD, or client-specific reports.  

The compiled data from LIMS is also used to create EDDs.   

 

13.3.3. Reports are generated using Excel templates located in R:\WET\forms.  The analyst 

should choose the appropriate form and QC pages to correspond to required tier 

level.  The reported values are then transferred, by hand, to the templates using the 

following nominal values: 

 

13.3.4. Report in mg/L Total Suspended Solids using whole numbers. 

 

13.3.5. The Method Reporting Limit is 5mg/L for 200mL samples and 2mg/L for 500mL 

samples. 

 

13.3.6. Significant Figures:  Use up to a maximum of three significant figures. 

 

13.4. The final report is reviewed by the department manager or designee. 
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14. CONTINGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE DATA 

 

14.1. Refer to the SOP for Non Conformance and Corrective Action (CE-QA008) for procedures for 

corrective action.  Personnel at all levels and positions in the laboratory are to be alert to 

identifying problems and nonconformities when errors, deficiencies, or out-of-control 

situations are detected.   

 

14.2. Handling out-of-control or unacceptable data 

 

14.2.1. On-the-spot corrective actions that are routinely made by analysts and result in 

acceptable analyses should be documented as normal operating procedures, and no 

specific documentation need be made other than notations in laboratory 

maintenance logbooks, runlogs, for example. 

 

14.2.2. Some examples when documentation of a nonconformity is required using a 

Nonconformity and Corrective Action Report (NCAR):  

 

 Quality control results outside acceptance limits for accuracy and precision 

 Method blanks or continuing calibration blanks (CCBs) with target analytes 

above acceptable levels 

 Sample holding time missed due to laboratory error or operations 

 Deviations from SOPs or project requirements 

 Laboratory analysis errors impacting sample or QC results 

 Miscellaneous laboratory errors (spilled sample, incorrect spiking, etc.) 

 Sample preservation or handling discrepancies due to laboratory or 

operations error 

15. METHOD PERFORMANCE 

 

15.1. This method was validated through single laboratory studies of accuracy and precision.  

Refer to the reference method for additional method performance data available.  

16. POLLUTION PREVENTION AND WASTE MANAGEMENT 

16.1. It is the laboratory’s practice to minimize the amount of solvents, acids, and reagents used 

to perform this method wherever feasibly possible.  Standards are prepared in volumes 

consistent with methodology and only the amount needed for routine laboratory use is kept 

on site.  The threat to the environment from solvents and/or reagents used in this method 

can be minimized when recycled or disposed of properly. 

 

16.2. The laboratory will comply with all Federal, State, and local regulations governing waste 

management, particularly the hazardous waste identification rules and land disposal 

restrictions as specified in the ALS Environmental Health and Safety Manual. 

17. TRAINING 

 

17.1. Refer to the SOP for Documentation of Training.  The SOP describes the training outline and 

necessary documentation.  
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17.2. Review literature (see References section).  Review the SOP.  Also review safety procedures.  

Following these reviews, observe the procedure as performed by an experienced analyst at 

least three times. 

 

17.3. The next training step is to assist in the procedure under the guidance of an experienced 

analyst for a period of 1-2 months.  During this period, the analyst is expected to transition 

from a role of assisting, to performing the procedure with minimal oversight from an 

experienced analyst.   

 

17.4. Independently perform Initial Demonstration of Proficiency studies and QC analyses.  The 

data must be reviewed by a supervisor or trained analyst.  Documentation is forwarded to 

the employee’s training file. 

 

17.5. Training is documented following the SOP for Documentation of Training.   

 

When the analyst training is documented by the supervisor on internal training 

documentation forms, the supervisor is acknowledging that the analyst has read and 

understands this SOP and that adequate training has been given to the analyst to 

competently perform the analysis independently. 

18. METHOD MODIFICATIONS 

 

18.1. There are no known modifications in this laboratory standard operating procedure from the 

reference method. 

19. REFERENCES 

 

19.1. Method 2540 D-97, Standard Methods for the Examination of Water and Wastewater. 

 

19.2. Method 2540 D-2011, Standard Methods for the Examination of Water and Wastewater. 

20. CHANGES SINCE THE LAST REVISION 

20.1. Reformatted SOP to current ALS format and style. 

20.2. Few minor changes (correct typos and errors, etc.). 

20.3. Section 1 – Added SM2540 D-2011 reference. 

20.4. Section 11.2 – Added note under paragraph 

20.5. Section 17.5 added. 

20.6. Section 19 – Added SM2540 D-2011 reference. 
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STANDARD OPERATING PROCEDURE: HAZARDOUS WASTE BIOASSAYS 
USING FATHEAD MINNOWS, GOLDEN SHINERS, AND RAINBOW TROUT 
 
ENDPOINT DESCRIPTION 
 
Adult fathead minnows are exposed to various concentrations of sample for 96 hours.  
The endpoint is mortality. 
 
DILUTION WATER 
 
Water used for this test is reconstituted freshwater.  Known amounts of reagent grade 
salts are added to high quality D.I. water until the dilution hardness and alkalinity are 
equal to Title 22, Section 66261.24, California Code of Regulations requirement of total 
hardness of 40-48mg/L as CaCO3. 
 
EFFLUENT CONCENTRATIONS 
 
For screening tests, dilutions are typically prepared in duplicate at 750 and 400 mg/l.  A 
control using the same dilution water is also prepared.  Definitive tests, using five 
duplicated concentrations, are conducted when 40% or more mortality occurs in the 
highest screening test concentration (Polisini and Miller 1988). 
 
Testing chambers used are pre-cleaned, disposable 10-liter glass aquaria.  The volume in 
each tank is 9 liters, leaving enough space at the top of the tank so fish will not jump out 
of tanks and bias results.  Six tanks per test are labeled with an Aquatic Bioassay lab 
number and effluent concentration.  Tanks are placed on wire racks in a constant 
temperature room of 20 + 2 deg C for fathead minnows and golden shiners or a constant 
water bath at 12+ 2 deg C for rainbow trout.  Appropriate portions of testing material are 
placed in glass jars with 200 ml of soft water.  These solutions are agitated on a shaker 
table for six hours and are added to the already filled aquaria.  One ml disposable pipets 
that come in contact with the sample are connected to an air source (Whisper-Air Pumps 
are used) and adjusted for single bubble aeration. 
 
TEST ORGANISMS 
 
Adult fathead minnows are obtained from a licensed fish breeder (Thomas Fish Company 
in Anderson, California) and delivered via California Overnight.  Each batch of fish is 
held under similar test conditions for a minimum of 10 days prior to testing.  Upon 
arrival, the condition of the fish and shipping mortalities are recorded.  Conditions of the 
holding tank and shipping water are also recorded (dissolved oxygen, temperature, pH, 
hardness, alkalinity, and cleanliness).   
 
Daily thereafter feeding, behavioral observations, mortality and temperature are recorded.   
Holding tanks are cleaned on a regular basis.  Acclimating fish are fed daily and 
inspected for any disease.  Batches of fish typically range in weight from 0.2 g to 0.9 g 
with the length of the largest individual fish not exceeding 1.5 times the length of the 
smallest.  Weights and lengths of 15 random fish in each batch are recorded. 



CHEMICAL AND PHYSICAL PARAMETERS 
 
The dissolved oxygen, pH, and temperature of each test tank is measured in all controls 
and dilutions before introducing fish and at 24 hour intervals during the test.  Hardness 
and alkalinity are measured in the control and highest concen-tration at the beginning and 
end of each test.  A continuous, submerged recording thermograph records the 
temperature through out the test period 
 
DELIVERY OF ORGANISMS AND TEST DURATION 
 
Within one hour after the preparation of test solutions, ten randomly chosen fish are 
delivered to each test tank with a small-mesh dip net.  The test begins when fish are 
introduced into the sample and continues for 96 hours.  Fish mortalities and chemical 
parameters are recorded every 24 hours.  Dead fish are removed from the chambers as 
soon as they are observed. 
 
DISPOSAL OF FISH AND TANKS 
 
At the end of the test, surviving fish are destroyed before being disposed of by placing 
them in a zip-lock bag with ethanol.  Unused samples are usually disposed of at a 
municipal disposal site.  If samples are found to be toxic however, they are returned to 
the client for disposal.  Test tanks and pipets used for aeration are broken down and 
disposed of at a local landfill. 
 
ANALYSIS 
 
The linear interpolation method (binomial test), as provided to us by the State 
Department of Fish and Game, is used most often for estimating the LC50.  When 
survival is greater than 50% in the highest concentration tested, the percent survival for 
this concentration is reported. 
 
Toxic units are also reported.  When an LC50 can be determined, the toxicity of the 
waste is expressed as toxic units where: 
                              100   .    

   TC(tu) =  96 hr LC50 
 
TEST VALIDITY 
 
 1)  Mortality cannot exceed 10% in the controls. 
 2)  Temperature between 18 and 22 deg C. 
 3)  D.O. not below 70% saturation (or 4.0 mg/l). 
 4)  Weight to volume fish ratio cannot exceed 1 gm          
       fish/liter of solution. 
            5) Testing must be conducted using soft water as described in Title 22, Section 
                 66261.24, California Code of Regulations requirement of total hardness          
                 of 40-48mg/L as CaCO3 and continued for 96 hours. 
REFERENCES 



  
APHA. Standard Methods for Water and Wastewater. (latest ed.). 
 
Kopperdahl, F.R. 1976. Guidelines for Performing Static Acute Toxicity Fish Bioassays 
in Municipal and Industrial Wastewaters. State Water Resources Control Board, 
Department of Fish and Game.  
 
USEPA. 1985. Methods for Measuring the Acute Toxicity of Effluents to Freshwater and 
Marine Organisms. (3rd edition). EPA-600/4-85/013. 
 
Polisini, J.M. and R.G. Miller.1988. Static Acute Bioassay Procedures for Hazardous 
Waste Samples. California Department of Fish and Game.  
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STANDARD OPERATING PROCEDURE FOR ACUTE EFFLUENT TOXICITY 
TESTS 
(EPA 3rd Ed. Methodology) 
 
ENDPOINT DESCRIPTION 
 
Adult fish or invertebrates are exposed to various concentrations of effluent for 96 hours.  
The endpoint is mortality. 
 
DILUTION WATER 
 
Water used for this test is reconstituted fresh or salt-water.  Known amounts of reagent 
grade salts or standard sea salts are added to high quality D.I. water until the dilution  
hardness and alkalinity or salinity is equal to that of the effluent. 
 
EFFLUENT CONCENTRATIONS 
 
Test dilutions are typically prepared at 100%, 56%, 32%, 18%, and 10%.  If needed, 
lower dilutions can be set at ranges where the lowest is at least 56% that of the next 
highest concentration.  If the toxicity of the sample is unknown, a 24-hour preliminary 
range-finding test using a wider range of concentrations can be prepared.  A control using 
the same dilution water is included with all tests. 
 
Test chambers are new disposable 16-liter glass aquaria.  The volume in each tank is 10-
15 liters, leaving enough space at the top of the tank so fish will not jump out of tanks 
and bias results.  Each of six tanks per test are labeled with a lab number and effluent 
concentration.  Tanks are placed on wire racks in a constant temperature room of 18-22 
deg C for freshwater bioassays or 14-17 deg C for seawater bioassays.  Two-liter plastic 
beakers are used to pour the proper amount of well mixed effluent in each tank, 
beginning with the lowest concentration.  Dilution water is then poured in each tank to 
the desired volume. 
 
One ml disposable pipets that come in contact with the effluent are connected to an air 
source (Whisper air pumps) and adjusted for single bubble aeration in each tank.  70% of 
oxygen saturation is required. 
 
Occasionally, we receive effluents which cause dissolved oxygen concentrations to be 
below 70% air saturation.  The air delivery is then increased above single bubble 
aeration.  If this is insufficient, the sample is oxygenated using compressed oxygen prior 
to or (if necessary) during testing.   
 
TEST ORGANISMS 
 
Adult animals are obtained from licensed breeders or collectors (Thomas Fish Company 
at Anderson, Ca. or Brezina and Associates at Dillon Beach, Ca.) and are delivered to 
Aquatic Bioassay via overnight courier.  Each batch of organisms is held under similar 
test conditions for a minimum of seven days prior to testing.  Upon arrival, the condition 



of the animals and number of mortalities during shipment are recorded.  Conditions of the 
holding tank are also recorded (dissolved oxygen, temperature, pH, hardness, and 
alkalinity (or salinity), and cleanliness).  Acclimating fish are fed daily and monitored for 
any disease, and tanks are cleaned on a regular basis. 
 
Animals typically range in weight from 0.2 g to 0.9 g, with the length of the largest 
individual not exceeding 1.5 times the length of the smallest.  Weights and lengths of 15 
random organisms in each batch are recorded. 
 
PERCENT SURVIVAL TESTS 
 
Occasionally, only a percent survival test in undiluted effluent is required.  The same 
procedures apply in this test as a standard bioassay, except that only undiluted waste and 
the control are used.  Results are reported as percent survival in undiluted sample rather 
than LC50's. 
 
CHEMICAL AND PHYSICAL PARAMETERS 
 
Dissolved oxygen, pH, and temperature are measured in all controls and concentrations 
before introducing fish, and at 24-hour intervals thereafter.  The hardness and alkalinity 
are measured in the control and highest concentration at the beginning and end of each 
test.  Residual chlorine and conductivity or salinity are measured in the control and 
highest treatment concentration at the beginning of the test.  Calibrated thermographs 
continuously record temperatures throughout the test. 
 
DELIVERY OF ORGANISMS AND TEST DURATION 
 
Within one hour after the preparation of test solutions, 10 randomly chosen animals are 
delivered to each test tank using a small-mesh dip-net.  The test begins when animals are  
introduced into the test chambers and continues for 96 hours.  Mortalities and chemical 
measurements are recorded every 24 hours, and dead animals are removed as soon as 
they are observed. 
 
DISPOSAL OF FISH AND TANKS 
 
At the end of the test, fish are destroyed before being disposed of by placing them in a 
zip-lock bag with ethanol.  Effluents are poured down the drain unless they are highly 
toxic, in which case the client is asked to pick up the sample and any dilutions.  Test 
tanks and aeration pipets are broken down and disposed of at a local landfill. 
 
ANALYSIS 
 
The linear interpolation method (binomial test), as provided to us by State Department of 
Fish and Game, is used most often for estimating the LC50.  When survival is greater 
than 50% in the highest concentration tested, the percent survival for this concentration is 
reported. 
When an LC50 can be determined, the toxicity of the waste  



is also expressed as toxic units, where: 
 
                 100   .    

   TC(tu) =  96 hr LC50 
 
When there is less than 50% mortality in 100% waste, the  
toxic units are expressed as: 
 
                Log (% Mortality)    

   TC(tu) =       1.7 
 
TEST VALIDITY 
 
 1)  Mortality cannot exceed 10% in the controls. 
 2)  Test must be set within 24 hours of collection. 
 3)  D.O. above or equal to 70% saturation. 
 4)  Weight to volume ratio not to exceed one gm             
       per liter of solution. 
 5)  Temperature between 18 and 22 deg C for freshwater         
        tests and 14 and 17 deg C for seawater tests.  
 
REFERENCES 
  
APHA. Standard Methods for Water and Wastewater. (latest ed).  
 
Kopperdahl, F. 1976. Guidelines for Performing Static Acute Toxicity Fish Bioassays in 
Municipal and Industrial Wastewaters. State Water Resources Control Board, 
Department of Fish and Game. 
 
USEPA. 1985. Methods for Measuring the Acute Toxicity of Effluents to Freshwater and 
Marine Organisms. (3rd ed). EPA-600/4-85/013. 
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1. INTRODUCTION 

The purpose of the Laboratory Quality Assurance Manual is to provide a framework to outline 

the quality systems at Eurofins Air Toxics, Inc. 

1.1 Our Unique Promise of Value 

Eurofins Air Toxics is the global leader in the The NELAC Institute (TNI) National 

Environmental Laboratory Accreditation Program (NELAP) for accredited vapor-

phase environmental analytical laboratory services, and is also ISO/IEC 

17025:2005 accredited for analytical laboratory tests related to VOC emissions 

from materials impacting indoor air quality. 

Eurofins Air Toxics supports public and private sectors, including engineering 

and consulting firms, manufacturers, industry, government, retailers and others 

by offering a wide variety of certified air methods as well. Eurofins Air Toxics 

provides unmatched quality, capacity, and technical expertise to deliver an 

outstanding service experience to clients worldwide. 

1.2 Mission Statement 

Eurofins Air Toxics, Inc. is an analytical and environmental laboratory 

specializing in the analysis of vapor-phase contaminants and air quality 

parameters. Our business is guided by four key principles:  

1) Providing unmatched data integrity 

2) Establishing long-term relationships  

3) Delivering quality client service 

4) Exceeding client expectations 

1.3 Quality Policy 

The Executive Management Group recognizes quality as a key element of the 

laboratory’s standard of service. This group supports the laboratory’s 

commitment to quality as defined by NELAP and ISO 17025. 

The Quality Policy Statement gives employees clear requirements for producing 

analytical data that is scientifically valid, legally defensible, accurate, impartial, 

and of known and documented quality, through strict adherence to the Quality 

Policy Statement. The Quality Assurance Officer wrote the Quality Policy 

Statement with final approval from the Technical Director. The policy cannot be 

revised without the Technical Director and Quality Assurance Officer’s approvals. 
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Employees are trained on the components of the Quality Policy Statement during 

their orientation. All employees sign the statement as agreement to implement 

the policy in all aspects of their work. The statement is as follows: 

We strive to provide the highest quality data achievable by: 

 Describing clearly and accurately all activities performed; documenting “real 

time” as the task is carried out; understanding that it is never acceptable to 

“back date” entries; and should additional information be required at a later 

date, the actual date and by whom the notation is made must be 

documented. 

 Providing accountability and traceability for each sample analyzed through 

proper sample handling, labeling, preparation, instrument calibration/ 

qualification, analysis, and reporting; establishing an audit trail that identifies 

date, time, analyst, instrument used, instrument conditions, quality control 

samples (where appropriate and/or required by the method), and associated 

standard material. 

 Emphasizing a total quality management process and commitment to 

continuous improvement that provides accuracy; strict compliance with 

agency regulations and client requirements, giving the highest degree of 

confidence; and understanding that meeting the requirements of the next 

employee in the work-flow process is just as important as meeting the needs 

of the external client. 

 Providing thorough documentation and explanation to qualify reported data 

that may not meet all requirements and specifications but is still of use to the 

client, and understanding this occurs only after discussion with the client on 

the data limitations and acceptability of this approach. 

 Responding immediately to indications of questionable data, out-of-

specification occurrences, equipment malfunctions, and other types of 

laboratory problems with investigation and applicable corrective action; and 

documenting these activities completely, including the reasons for the 

decisions made. 

 Providing a work environment that ensures accessibility to all levels of 

management and encourages questions and expressions of concern to 

management regarding quality issues. 

We each take personal responsibility to provide this quality product while meeting 

the company’s high standards of integrity and ethics, understanding that 

improprieties, such as failure to conduct the required test, manipulation of test 

procedures or data, or inaccurate documentation, will not be tolerated. Intentional 
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misrepresentation of activities performed is considered fraud and is grounds for 

termination. 

1.4 Statement of Values 

At Eurofins Air Toxics, we strive to be the BEST in everything that we do. Our 

very existence is based on our continued ability to provide innovative, 

dependable, and cost-effective environmental services to our clients. We CARE 

about our clients as well as our co-workers and manage our daily activities to 

build relationships based on mutual TRUST, HONESTY, and RESPECT. We are 

LEADERS in our field and accept the risks associated with building new frontiers 

in our professional lives. Our strength comes from our TEAMS for through them 

we can achieve our goals.  

1.5 Certifications, Accreditations, and Registration 

Accreditation/Certification is the process by which an agency or organization 

evaluates and recognizes a laboratory as meeting certain predetermined 

qualifications and/or standards. It is the one generally accepted method by which 

a laboratory such as ours can demonstrate its capability of generating 

acceptable, professional, quality test results in those areas in which it claims 

competence. To this end, we have actively sought accreditation by organizations 

offering it in areas relevant to our technical expertise. We strive to ensure that the 

facility, equipment, procedures, records, and methods used by Eurofins Air 

Toxics laboratory in the testing of environmental samples are in compliance with 

the requirements of these standards.  

Appendix C lists accreditations held by Eurofins Air Toxics, Inc. in support of 

environmental and product testing work. Current copies of all scopes of 

accreditation are kept on file in the Quality Assurance Department. 

2. ORGANIZATION AND PERSONNEL 

2.1 Organizational Structure 

Eurofins Air Toxics’ management organization includes six core areas: 

Operations, Information Technology (IT), Client Services, Research, Sales and 

Marketing, and Finance and Administration. The management staff includes 

executives, directors, managers, and group leaders. Each operating area is lead 

by a manager and/or a group leader. In the absence of a member of the 

laboratory and operational management team, deputies are appointed as follows: 
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Position Deputy 

President Technical Director or appointee 

Technical Director Quality Assurance Manager or appointee 

Quality Assurance Manager Technical Director or appointee 

Laboratory Director Technical Director or appointee 

  

Managers/Group Leaders Laboratory Director 

Eurofins Air Toxics’ senior executives and managers are committed to following 

and assuring compliance with the TNI Standard as defined in this Laboratory 

Quality Assurance Manual (LQAM). Each manager is responsible for 

implementing and maintaining systems as they affect their teams and for 

participating in their respective role in the management systems as outlined in 

the LQAM.  

An Organizational Chart is presented in Appendix D of this manual. This 

organizational structure is created in a way to avoid any potential for conflicts of 

interest or undue pressure that might influence the technical judgment of 

analytical personnel.  

2.2 Management Responsibilities 

Management and/or supervisor is defined as group leaders, managers, and 

directors, and positions above those. The following is a list of management 

responsibilities: 

 Personnel hiring and training 

 Supervision of personnel 

 Ensuring quality of data produced  

 Resources allocation 

 Directing daily work operations, including scheduling of work 

 Maintaining awareness of technical development and regulatory requirements 

 Assessing laboratory capacity and workload 

 Contributing to the continuous improvement of the laboratory operation 

 Providing resources to ensure a safe work environment 

 Providing resources to ensure a work environment free of undue pressures 
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 Communicating problems and concerns to senior and executive management 

to enlist a higher level of support for corrections and continuous 

improvement, ensuring compliance with the requirements of NELAP and ISO 

17025 

 Ensuring that corrective actions are carried out in an appropriate and agreed 

upon time frame 

The Technical Director ensures that the laboratory’s policies and objectives for 

quality of testing services are documented in this quality manual. The Technical 

Director must assure that the manual is communicated to, and understood and 

implemented by all personnel concerned.  

2.3 Overview of the Quality Assurance Program 

The Quality Assurance (QA) Department is responsible for developing planned 

activities the purpose of which is to provide assurance to all levels of 

management that a quality program is in place within the laboratory, and that it is 

functioning in an effective manner that is consistent with the requirements of 

NELAP and ISO 17025. Although Eurofins Air Toxics is a wholly owned 

subsidiary of Eurofins Scientific, the Quality Assurance and quality systems 

described in this manual are specific to Eurofins Air Toxics.  

2.3.1 Quality Assurance Manager 

The Quality Assurance Manager ensures that the quality system is 

followed at all times. The QA Manager reports directly to the President in 

order to maintain independence from business operating units and 

facilitate communications regarding quality-related issues. The QA 

Manager has no direct supervisory responsibility for the generation of 

technical data to avoid any conflict of interest in administrating the QA 

program. The QA Manager has the final authority to stop work that 

compromises the laboratory’s integrity or data quality. The situation must 

be investigated and appropriate corrective action must be put in place 

before the QA Manager will authorize the resumption of work. The 

specific duties of the QA Manager are communicated in job description 

format.  

2.4 Quality Assurance Responsibilities 

The Quality Assurance team is responsible for implementing and maintaining 

Quality Assurance procedures throughout the laboratory. This is accomplished 

via coordination and dissemination of internal and external assessment 
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information, review of Standard Operating Procedures (SOPs) to document 

variances taken to published methods, monitoring of the Quality Assurance 

Manual to ensure consistency with actual practices, maintenance of an ongoing 

Corrective Action Program with quarterly reports to the senior management 

team, a leadership role in employee training, data review, and other quality 

control-related programs. 

The QA team is free from any commercial, financial, or production pressures 

when making assessments or decisions regarding the quality of work produced 

or effectiveness of the quality systems. 

2.5 Communication of Quality Issues to Management 

Communication between the Quality Assurance (QA) team and other 

management teams occurs on a regular basis (typically via monthly status 

meetings). Information regarding outstanding corrective action items, upcoming 

assessments, assessment results, and/or general observations are discussed 

and documented via a database of agenda notes. The QA databases along with 

the Laboratory Information Management System (LIMS) database are used to 

compile a Quarterly Quality Assurance Status Report, which is distributed to the 

senior management team for review. 

2.6 Personnel Qualifications and Responsibilities 

Full resumes and specific position descriptions for all personnel are located in 

Human Resources (HR) Department files. In addition, department managers 

have copies of position descriptions for their staff.  

2.6.1 Executive Team  

President: Provides leadership that ensures the founding mission and 

core values of the company are put into practice. The President leads 

programs relating to the development of long-range strategy, quality 

systems, financial infrastructure and sales. The President also provides 

day-to-day leadership and management of programs for overseeing the 

processes and resources necessary for establishing long-range service 

objectives, plans, and policies in cooperation with the Board of Directors. 

The President is responsible for the measurement and effectiveness of 

both internal and external processes by providing accurate and timely 

feedback on the operating condition of the company. In addition, the 

President directs the definition and operation of the laboratory production 

by fostering a success-oriented and accountable environment within the 

company. 
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Technical Director: Provides oversight for the quality systems and 

technical performance of the laboratory and manages technical support. 

The Technical Director is responsible for developing products and 

solutions to meet client and industry needs, and also oversees the 

validation process of current and new products to ensure quality 

objectives are met and documented as defined.  

Laboratory Director: Responsible for managing the operations of the 

laboratory, profit/loss relating to operations, laboratory efficiency 

improvement in software and instrument automation, and serves as the 

primary interface between finance, HR, IT, project management, and 

sales/marketing. The Laboratory Director has the overall responsibility of 

ensuring customer satisfaction goals are met while elevating the skill and 

training of key technical staff as well as assuring that state-of-the-art 

instrumentation and capital assets are in place to meet global customer 

needs. 

2.6.2 Management Team: 

Laboratory management and personnel are free from any commercial, 

financial, or production pressures when making technical judgments or 

decisions regarding the quality of work produced. 

Information Technology Manager: Oversees all aspects of software 

engineering and development, database administration, and network 

administration. The IT manager is instrumental in designing and 

implementing model work-flow processes, defining user requirements, 

and proposing software design and implementation to satisfy long-term 

company business goals. This role provides established policies and 

procedures to ensure continuous database and server environment 

integrity and reliability. 

Quality Assurance Manager: Responsible for overseeing the quality 

systems in the laboratory. Key to the Quality Assurance role is a focus on 

continuous improvement through effective monitoring of systems and 

evaluation of non-compliance and corrective actions. To support the 

quality systems, the Quality Assurance Manager leads the internal and 

external audit programs, negotiates audit resolution, and oversees the 

effectiveness of the Corrective Action Report (CAR) program. The QA 

Manager is tasked with providing timely feedback to front-line managers 

and bench staff regarding quality programs and also a big-picture 

assessment to senior management. Additionally, the QA Manager 

U
N
C
O
N
TR

O
LL

E
D
 D

O
C
U
M

E
N
T



 

Quality Assurance Manual 

Revision No. 27 

Effective Date: March 23, 2015 

Page 15 of 51 

 

COMPANY CONFIDENTIAL 

ensures required documentation and certifications are current and 

accurate, including regulatory accreditations, the LQAM, and SOPs. 

Managers/Group Leaders: Responsible for day-to-day operations of the 

laboratory or specific departments. The Group Leaders oversee technical 

operations, sample analysis, data entry, report generation, provision of 

resources, and other related areas. In addition, they are responsible for 

employee management and review. Group Leaders report directly to the 

Laboratory Director. Managerial decisions are made by the Laboratory 

Director in their absence.  

2.6.3 Laboratory Staff and Responsibilities 

It is the primary responsibility of laboratory staff to produce quality data 

within the framework of each individual method and within the parameters 

of the laboratory’s quality control guidelines. It is also the responsibility of 

staff to identify existing problems or inefficiencies, and to improve the 

processes of the laboratory whenever possible. Duties for these 

personnel typically include: 

 Sample preparations 

 Performance of analytical tests 

 Calibrations, operation, and maintenance of instruments 

 Standard and reagent preparation 

 Sample storage 

 Data entry 

 Data package preparation 

2.7 Training 

The experience and training received by personnel is of great importance to 

Eurofins Air Toxics’ clients and regulatory agencies. Accurate training 

documentation is the responsibility of both employees and their supervisors. On 

a routine basis, the supervisor reviews and signs training documentation to verify 

that it is complete and current.  

Each laboratory analyst being trained to perform a new analysis is required to 

perform an initial Demonstration of Capability (DOC) and meet the requirements 

for accuracy and precision before working independently on the test methods. 

Typically this is accomplished by the successful analysis of at least four aliquots 

of a laboratory quality control sample. However, there are certain tests that are 

not required by the mandated test method or regulation to perform the above 

procedure (e.g., PM10). In this case, the analyst’s proficiency demonstration is 
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satisfied by documentation of having read, understood, and agreed to follow the 

SOP, specific department or method forms and procedures, and observation by 

scientist or senior analyst.   

Management personnel are responsible for planning ongoing professional growth 

and development activities for an employee through on-the-job training and/or 

internal and external training courses so that an employee can maintain a current 

skill set to match job responsibilities.  

An annual performance review based on job accountabilities, objective 

measures, and pre-defined standards is completed by management personnel 

for each employee. This assessment is documented and maintained. Input is 

obtained from other managerial personnel as needed.  

2.7.1 New Hire Training 

New employees learn about personnel and safety policies as well as 

business strategies through a formal process administered by our Human 

Resources Department and the Safety Committee. All new employees 

are also required to attend the Quality Assurance Orientation course. 

Completion of this course is documented in the employee’s Training 

Record. The course outline includes: 

 Introduction to QA 

 Definitions of SOPs and LQAM 

 How to use CARS 

 Logbook protocol 

 Chain-of-custody procedures 

 Training Documentation 

 Overview of Eurofins Air Toxics classes including Ethics and Integrity 

courses 

 Overall Training Record organization and upkeep 

New employee training continues with review and signing of the Eurofins 

Air Toxics Ethics Policy (Form F1.56), a review of the Quality Assurance 

Manual, and signing of the Quality Policy. Upon completion of those, 

employees move on to analytical method training if required for their 

position. Other non-testing training materials may be required by the 

departments.  

In general, the laboratory staff reviews the department’s SOPs and/or the 

regulatory method as well as the instrument manual. The employee will 

then observe while an experienced analyst prepares samples and 

U
N
C
O
N
TR

O
LL

E
D
 D

O
C
U
M

E
N
T



 

Quality Assurance Manual 

Revision No. 27 

Effective Date: March 23, 2015 

Page 17 of 51 

 

COMPANY CONFIDENTIAL 

operates the instrument. Training includes sample handling and 

preparation, documentation protocols, calibration procedures, QC 

requirements, data management, data reporting and troubleshooting. 

2.7.2 Ongoing Training 

After successful completion of the initial Demonstration of Capability, all 

laboratory staff must demonstrate continued proficiency. Whenever there 

is a change in test method, instrument method type, and/or personnel a 

new DOC must be performed. At least once per year, each analyst must 

demonstrate continued proficiency on assigned technical methods. The 

QA Department notifies personnel via e-mail whenever a new SOP is 

generated or a current SOP is updated. Employees responsible for that 

method or procedure must read the new or updated SOP within 30 days 

and document the review in the LIMS SOP Tracker module. In addition, 

the Laboratory Quality Assurance Manual and the Chemical Hygiene Plan 

must be annually reviewed by all employees.  

Employees are re-trained if an issue or investigation warrants that it is a 

necessary corrective action. Management provides direction as to when 

employee re-training is required, and to the extent of the re-training.  

2.8 Employee Safety 

Laboratory staff may, on occasion, be exposed to handling of solvents, 

compressed gases, calibration standards, or other hazards. Eurofins Air Toxics 

designates an assigned Safety Officer and several staff members who comprise 

the Safety Committee. Some members are 40-hour OSHA-trained and respirator-

fitted. 

Employee education in the safe handling and disposal of these materials is 

accomplished as follows: 

 Each new employee is given a safety tour of the facility within the first two 

days of employment. Documentation of this orientation appears in the 

employee’s Training Record. 

 The Safety Committee meets frequently to discuss safety concerns and ways 

of improving safety in the work place. 

 The Safety Committee schedules ongoing safety training throughout the year. 
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 If special precautions must be taken to perform a method, a safety section is 

included in the method SOP or in a stand-alone SOP which discusses 

protocols and other measures for risk reduction through exposure prevention. 

 Safety Data Sheets (SDSs), formerly Material Safety Data Sheets (MSDS), 

are maintained for each chemical used on-site. The SDSs are accessible to 

personnel in the library area immediately outside the standards room and/or 

electronically through the chemical inventory database (CISpro) at all times. 

SDSs are also accessible on the Internet from product vendors. 

 The Safety Committee members are assigned to duties that include 

hazardous waste disposal, incident or spill management, scheduling staff 

training, safety site assessments, Chemical Hygiene Plan review, and the 

overall leadership of the Safety Program.  

2.9 Client Services/Project Management Responsibilities 

The Project Management group is responsible for organizing and managing 

client projects. Clients are assigned a Project Manager who serves as their 

primary contact. It is the Project Manager’s responsibility to act as client 

advocate by communicating client requirements to laboratory personnel and 

ensuring that clients provide complete information needed by the laboratory to 

meet those requirements. All client verbal and electronic communications are 

documented by the project managers in the LIMS Contacts module. In addition to 

information management, project management responsibilities include: 

 Coordinating and preparing proposals in conjunction with technical staff, 

including review of project-specific documents and negotiations of variance 

requests 

 Documentation of project requirements   

 Coordinating and communicating turnaround-time (TAT) requirements 

 Scheduling sample submissions, sample containers, and sample pickup via 

Eurofins Air Toxics courier service 

 Informing clients of deviation from their contract 

2.10 Confidentiality 

Strict confidentiality is maintained in all of Eurofins Air Toxics dealings with 

clients. All employees are required to protect company data, including client 

names and/or test results from disclosure to any third party. This policy is 

presented to employees in SOP #99 and during their orientation period. 
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Clients are promptly notified if their data is subpoenaed or requested by a 

regulatory or legal body. 

In order to ensure the confidentiality of our systems and procedures within the 

laboratory, it is Eurofins Air Toxics’ policy to restrict the distribution of our internal 

procedures to clients. Clients are, however, permitted to review the laboratory’s 

procedures while on-site as part of an audit or visit. Based on this policy, the 

laboratory requests that any document viewed is not shared or made available to 

any third parties without the permission of Eurofins Air Toxics.  

2.11 Operational Integrity 

All employees sign an Employee Ethics Statement on their first day of 

employment. Employees responsible for generating, handling, or reviewing 

laboratory data understand that Eurofins Air Toxics’ mission is to perform all work 

with the highest level of integrity. Shortcuts or generating results to suit a client’s 

purpose, rather than adhering to good scientific practices, is not considered 

acceptable under any circumstances. Any violation of the laboratory ethics policy 

results in a detailed investigation that could lead to termination. Examples of 

violations of data integrity are listed below:  

 Knowingly recording inaccurate data 

 Fabrication of data without performing the work needed to generate the 

information; this includes creating any type of fictitious data or documentation 

 Time travel or adjusting clocks on computerized systems to make it appear 

that data was acquired at some time other than the actual time  

 Manipulation of data for the express purpose of passing systems suitability or 

quality control criteria 

 Selective use of data generated, or not using data that was legitimately 

generated to impact the outcome of a test 

 Executing significant deviations from approved test methods and procedures 

without prior approval from Eurofins Air Toxics management and/or the client 

If an issue does arise which could compromise data integrity, personnel are 

instructed to perform the following activities: 

 Clearly document the situation and maintain all data generated. There is a big 

difference between poor judgment and fraud. Fraud usually involves intent to 

conceal an action taken. Therefore, the more documentation that is 

maintained the less likely an action is considered fraudulent if further 
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scrutinized. All documentation of the inquiry and subsequent disciplinary 

actions will be maintained by both the Technical Director and the Human 

Resources Department for at least five years.   

 When out-of-specification results or quality control-type issues are detected, 

all supporting data and relative background information must be documented 

and presented for management review. Problem resolution and client contact, 

as applicable, must also be documented.  

 Any questionable situations and decisions must be reviewed with a 

supervisor. 

 Questionable or uncomfortable issues are brought directly to QA Manager or 

a member of the QA Department as part the QA “open door” policy. If an 

employee desires to remain anonymous, he or she is encouraged to report to 

the designated laboratory staff ombudsman. The designated ombudsman will 

meet separately with management and the employee involved, ensuring 

anonymity.  

3. BUILDINGS AND FACILITIES 

3.1 Facility 

The Eurofins Air Toxics laboratory occupies approximately 35,000 square feet of 

space in Folsom, California, including 7,000 square feet of office space. The 

single-story building is custom-designed to suit the specifications of an air 

laboratory. Design criteria included floor plans to accommodate segregation of 

conflicting tests and provide an environment that is conducive for cross-functional 

work teams. The main instrumentation laboratory is based on an “open” concept 

in which walls were removed to promote a sense of community and teamwork. 

Wide hallways with alcoves were designed to encourage congregation and 

discussion. The number of private offices was minimized so that barriers 

between management and staff are absent. Elements of the quality system are 

evident throughout the facility design. The facility’s map is provided in Appendix 

F. 

3.2 Security 

Security at Eurofins Air Toxics is maintained through a controlled access system. 

Representatives of State, Federal, and private entities have access to the 

laboratory facility and records during normal business hours. Guests and 

employees must enter/exit through Sample Receiving or the reception area. All 

visitors must sign in and out upon arrival and departure. After work hours, the 

building is secured and linked to a commercial security agency. The security 
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system is equipped with perimeter alarms, motion sensors, and speakers that 

monitor background sounds. Heat-activated fire alarms are monitored by an 

outside agency. A fire alarm also activates the security system. Security and 

controlled access protocols are described in SOP #30. 

4. DOCUMENT CONTROL 

4.1 Controlled Documents at Eurofins Air Toxics 

It is Eurofins Air Toxics’ policy to restrict the distribution of internal procedures to 

clients, and we discourage the distribution of company confidential documents 

outside of the facility. Clients are permitted to review our procedures while on-site 

as part of an audit or visit. Any documents that are distributed are only done so 

with the approval of QA. 

4.1.1  Quality Policy Manual and Company Policies 

Eurofins Air Toxics’ Quality policies and Quality Systems must comply 

with all State and Federal requirements for those programs for which the 

laboratory maintains accreditation. 

All Eurofins Air Toxics employees are required to read the Quality 

Assurance Manual within 30 days of release of the latest version and 

maintain current documentation in their Training Record binders. The 

Quality Assurance Manual is available to all employees electronically on a 

shared server located at O:\QA\LQAM. A hard copy is also available in 

the QA department.  

4.1.2 Laboratory Standard Operating Procedures (SOPs) 

The SOPs at Eurofins Air Toxics detail the work processes used on a 

regular basis that are to be conducted and followed within the 

organization. They document the way activities are to be performed to 

facilitate consistent conformance to technical and quality system 

requirements and to support data quality. These SOPs can be 

administrative or technical. All employees should maintain a record of 

review of the most current SOPs. 

4.1.3 Work Instructions (at the department level) 

The intent of these procedures or documents is to define in greater detail 

the specific “how to”. The level of detail in these documents must be 
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sufficient so any appropriately trained person can perform the task 

accurately.  

4.1.4 Logbooks, Forms, and Instructions 

The intent of these documents is to provide documented evidence to 

support Eurofins Air Toxics quality systems and operations. They are 

used as part of regular laboratory operations to record necessary 

information. 

4.2 Document Approval, Issue, Control, and Maintenance 

The Quality Assurance Department is responsible for the approval, issue, control, 

and maintenance of all documents that are part of the laboratory’s quality 

systems including, but not limited to, the Quality Assurance Manual (LQAM), 

Standard Operating Procedures (SOPs), Logbooks, Forms and Instructions, 

Certificates of Analysis (C of As), and calibration and training documents. 

All documents issued to personnel in the laboratory as part of the quality system 

shall be reviewed and approved for use by Technical Director, Laboratory 

Director, and Quality Assurance Manager prior to use.  

The LQAM and SOPs are reviewed to ensure they remain accurate and current. 

The frequency of review is either annual at the least or as needed, depending on 

the procedure. Upon generation of new or updated documents, all copies of 

obsolete documents are removed from the laboratory and its computer network, 

then archived or destroyed as appropriate. Pertinent staff members are notified 

of the updates. A new revision number is assigned to the LQAM or SOP at every 

review.  

All technical changes must have the approval of the Technical Director, the 

Laboratory Director, and the Quality Assurance Manager. 

Detailed instructions regarding document control and how to write SOPs are 

available in SOPs #46 and #119. 

4.3 Laboratory Logbooks and Forms 

Procedures are in place to ensure that all data is traceable, authentic, complete, 

and retrievable. Logbooks, forms, and instructions are created and distributed by 

the Quality Assurance Department as needed. Used logbooks are returned to QA 

for archival. The QA Department maintains a master index to uniquely number 

and identify each logbook and form distributed. Logbooks can contain blank or 

U
N
C
O
N
TR

O
LL

E
D
 D

O
C
U
M

E
N
T



 

Quality Assurance Manual 

Revision No. 27 

Effective Date: March 23, 2015 

Page 23 of 51 

 

COMPANY CONFIDENTIAL 

preformatted pages. They are bound and uniquely identified, and have 

sequentially pre-numbered pages.  

4.4 Archival and Storage of Documents 

The majority of documents at Eurofins Air Toxics are stored electronically.  

Documents which remain in hard-copy format include chain-of-custody forms 

(COCs), Data Review Checklists, scanned packets (run logs, spectral defenses, 

manual integrations, etc.), FedEx/UPS air and freight bills, and most logbooks. 

All other hard-copy documentation is stored in its specific workorder folder. The 

hard-copy workorder folder is placed in a bar-coded storage box for long-term 

storage. Bar codes are maintained in an inventory log. An off-site company 

archives the boxes using the bar-coding system. The storage company provides 

one-day retrieval service upon request.  

Used logbooks are returned to Quality Assurance for archival and remain in the 

QA Department for no less than five years. 

5. SAMPLE HANDLING 

5.1 Sample Collection 

It is the responsibility of the client to submit representative and/or homogeneous 

and properly preserved samples of the system from which they are collected. In 

all cases, field sampling personnel are ultimately responsible for having expertise 

and knowledge in air sampling methodology or product/materials collection 

protocols sufficient to ensure that the defensibility of the data will not be 

compromised due to deficiencies in the field sampling, handling, or 

transportation. General information regarding the proper use of sampling media 

provided by Eurofins Air Toxics is available as a resource for field personnel. The 

laboratory provides sample containers, chain-of-custody forms, sampling labels, 

chemical ice packs (if appropriate), shipping containers, custody seals (per client 

request), and a copy of the Sample Acceptance Policy. 

Air sampling media provided by a qualified vendor or prepared by the laboratory 

for field use is certified for cleanliness. The laboratory’s media cleaning process 

is typically verified using batch certification protocols. Individually certified 

canisters are also available per specific client request. 
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5.2 Sample Receipt and Entry 

5.2.1 Sample Receipt 

Samples can be received at the laboratory during normal laboratory 

operating hours. Receipt occurs in one of three ways: 

 Commercial courier 

 Eurofins Air Toxics courier service 

 Personal delivery 

Upon arrival at the laboratory, samples are received and inspected 

following Eurofins Air Toxics’ Sample Acceptance Policy as outlined in 

SOP #50. This SOP establishes specific guidelines for sample 

acceptance, which are generally accepted practices under U.S. 

Environmental Protection Agency (USEPA), Department of Defense 

(DoD), ISO, and NELAP protocols. 

5.2.2 Sample Entry 

As soon as is practical after sample receipt, the samples are entered into 

LIMS. Samples awaiting log-in are stored in temporary holding areas, at 

appropriate storage conditions to maintain sample integrity.  

At the time of entry, the LIMS system assigns a unique laboratory sample 

number to each sample. This number is sequentially assigned, then a 

label is generated and is attached to the sample container. 

A sample acknowledgment in the form of a Sample Receipt Confirmation 

prints from LIMS for each sample delivery group (SDG), which is the 

same number as the workorder. This notification is sent to the client to 

confirm sample receipt and entry.    

5.2.3 Sample Rejection Policy 

Any time a sample is received in a condition that does not meet the 

method requirements, if there is doubt about the suitability of items 

received, if items do not conform to the description provided, or the 

testing required is not clear or specified, the condition of the sample is 

clearly documented on a Sample Discrepancy Report (SDR). The SDR is 

delivered to the Project Manager for review and communicated to the 

client as needed. Directions on next steps, which may include canceling 
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the sample or proceeding with qualifiers and/or narrative, are documented 

on the SDR. Details are outlined in SOP#50. 

5.3 Sample Identification and Tracking 

A sample label is generated for each sample, and in addition to the assigned 

Eurofins Air Toxics’ sample number the following information is printed on the 

label: workorder number, laboratory sample ID, and, if needed, a sample release 

date. For canister analysis, the label is not affixed directly to the canister but 

attached with a tag. 

To ensure traceability of results, the unique sample number assigned is used to 

identify the sample in all laboratory data documentation, including logbooks, 

instrument printouts, and final reports. 

5.4 Sample Storage 

After entry into LIMS, samples are placed in an assigned and identified storage 

location until needed for analysis. Room temperature, refrigerated, and freezer 

storage are available, and samples are stored in accordance with regulatory, 

method, or client directions. The LIMS system is used to assign storage locations 

for bar-coded media, which promotes orderly storage of samples. Sample 

storage locations for sorbent and condensate samples requiring refrigeration are 

monitored for accurate temperature control.  

When a canister, bag, or product sample is scheduled for analysis, the analyst 

obtains custody of the sample by scanning the canister tag or sticker bar code as 

well as the bar-coded destination location of each individual sample. The 

scanned information is electronically transmitted to LIMS to reflect the custody of 

canister and bag samples at all times. All other media samples are logged into 

the Internal Extractable Sample Tracking Logbook and the pertinent storage 

area.  

5.5 Sample Return/Disposal 

Samples are released for disposal upon satisfactory completion of analysis 

unless prior contractual arrangements have been made. Product samples are 

held for a minimum of 30 days after satisfactory completion of the analysis, 

unless otherwise specified by the customer. The release of samples is 

electronically documented in the LIMS tracking system via scanning of the 

canisters and bags. This ensures verification of completion of all analyses 

including all samples in each workorder. Samples are released following the 

procedures outlined in SOP #63.  
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Sample disposal varies based on the sampling media. Whole air samples are 

vented through a charcoal scrubber, while liquid samples are disposed of 

according to procedures noted in SOP #24. 

5.6 Chain of Custody 

Samples received by the laboratory must be documented using a chain-of-

custody (COC) form and relinquished following standard EPA-approved 

guidelines, including the following: 

 Unique sample name or number 

 Location, date, and time of collection 

 Canister number (if applicable) 

 Collector’s name 

 Preservation type (if applicable) 

 Matrix or product type 

 Any special remarks 

Additional information may be required depending on the requested analysis. 

A copy of the signed COC will be e-mailed to the client in conjunction with the 

Sample Receipt Confirmation. 

Once a sample is received by the laboratory, the internal chain-of-custody 

procedure is followed. 

Disclaimer: Eurofins Air Toxics assumes no real or implied responsibility or liability for 

client-related field sampling and shipping activities. It is the responsibility of the individual 

client to ensure that referenced methodologies are followed with respect to sample 

collection and shipment to the laboratory. Air sampling media and equipment should only 

be used by experienced field engineers. It is the ultimate responsibility of the client to be 

knowledgeable both in sample preservation requirements as well as relevant State, 

Federal, and international shipping requirements. Any time a chemical substance is 

collected using Eurofins Air Toxics media, the client bears sole responsibility for 

understanding and abiding by the laws involving shipment of potentially hazardous 

substances by common carrier. 
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6. TECHNICAL REQUIREMENTS – TRACEABILITY OF 

MEASUREMENTS 

6.1 Reagents and Solvents 

The reliability of Eurofins Air Toxics’ analytical results can be directly affected by 

the quality of reagents used in the laboratory. Procedures are in place to control 

labeling, storing, and evaluation of these materials. All purchased supplies, 

reagents, solvents, and standards are verified as acceptable and meeting criteria 

for analysis prior to use. The Eurofins Air Toxics’ Chemical Hygiene Plan (CHP) 

provides safety information in regard to the storage and handling of laboratory 

chemicals. All reagent certificates and Safety Data Sheets (SDSs) are retained 

by the laboratory (see section 2.8). 

6.2 Calibration Standards 

Written calibration procedures are required, where applicable, for all instruments 

and equipment used in the laboratory. The source and accuracy of standards 

used for calibration purposes are integral to obtaining quality data. Requirements 

for calibration are provided in each analytical method including specifications for 

the standard used. Calibration measurements made by the laboratory must be 

traceable to national standard of measurement (e.g., NIST) where available. 

Certificates of Analysis are maintained for each material, as applicable.  

Standards are usually purchased from commercial suppliers either as neat (pure) 

compounds or as solutions with certified concentrations. The accuracy and 

quality of these purchased standards are documented on the C of A, and hard- 

copy certificates are maintained on file in the laboratory. Upon receipt at Eurofins 

Air Toxics, material is labeled with a date of receipt and stored appropriately.  

Stock standard solutions are recorded in the proper standard logbook and are 

assigned a unique standard code number. When a working standard is prepared, 

the compound(s), standard code number, date prepared, analyst, expiration date, 

and solvent are noted in the working standard logbook. All working standards are 

kept in containers and at temperatures that will not alter their integrity. All 

containers are clearly labeled with concentrations, unique standard code number, 

and expiration date. Standards are not to be used in the laboratory past their 

expiration date. 
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6.3 Equipment and Instrumentation 

The laboratory is equipped with all equipment and instrumentation required for 

testing the scope of work it supports. All equipment and instrumentation is 

maintained in proper working order. Eurofins Air Toxics’ major equipment 

capabilities are summarized in the table below: 

Major Instrumentation  

Number Instrumentation 

24 GC-MS 

7 Gas Chromatographs with various detectors (TCD, PID, FID, SCD, 

ECD) 

2 HPLC-UV 

11 Air Concentrators 

7 Automated Thermal Desorption Units 

3 Liquid Auto-samplers 

1 Extractors 

1 Micro-chamber/Thermal Extractor 

1 Air Generator 

1 Industrial Air Compressor 

1 Air Humidification System 

6.3.1  General Requirements 

 Equipment and instrumentation are assigned a unique identifier 

designation to identify them within the data documentation. 

 An equipment logbook is established in conjunction with installation 

and is readily available to document all incidents that pertain to the 

equipment and instruments as they occur. 

 All test, measuring, and inspection of laboratory systems, equipment, 

and instruments used at Eurofins Air Toxics are routinely calibrated 

and maintained in accordance with applicable Standard Operating 

Procedures.  

 Trained technical staff, or a designated individual, performs routinely 

scheduled maintenance and calibration of laboratory equipment as 

required by laboratory procedures. These activities are documented.  

 If appropriate standards or expertise for calibration or maintenance 

are not available in-house, the operation is conducted by an outside 

service firm.  

 All equipment taken out of service is tagged accordingly. 
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6.3.2 Standard Operating Procedures 

Information regarding operation, maintenance, and calibration of 

equipment and instrumentation are found in respective SOPs. The 

procedures include a routine schedule for preventative maintenance and 

calibration as applicable, along with acceptance criteria and remedial 

action to be taken in the event of failure. These procedures are 

maintained in the document control system and reviewed on a regular 

basis to verify they remain current and accurate. Equipment manuals are 

also available to provide additional information with regard to operations 

and maintenance. 

6.3.3 Maintenance 

 Equipment maintenance is performed as either a preventative or 

corrective operation. 

 Preventative maintenance procedures and schedules for each piece 

of equipment are assigned where applicable. Preventative 

maintenance operations are performed by an analyst, scientist, senior 

scientist, or contracted manufacturer’s representative or service firm 

personnel. Documentation is maintained for the procedures performed 

as part of the preventative maintenance operation. It is the 

responsibility of Group Leaders to ensure that a preventative 

maintenance schedule is addressed by a procedure where 

appropriate and is followed.  

 A supply of commonly needed replacement parts is maintained by the 

laboratory.  

6.3.4 Calibration 

 Calibration is the establishment of, under specified conditions, the 

relationship between the values/response indicated by a measuring 

instrument or system and the corresponding known/certified values 

associated with the standard used. Some types of calibrations are 

performed within a set of frequency (e.g., daily), while others provide 

intermediate checks to ensure that the instrument response has not 

changed significantly.  

 All measuring and testing equipment having an effect on the 

accuracy, precision, or validity of calibrations and tests are calibrated 

and/or verified on an ongoing and routine basis. Methods for 

calibration of instruments and equipment vary widely with the nature 

of the device and the direction given by analytical procedures, 

department procedures, or manufacturer recommendations. 
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Frequency of calibration can also depend on additional factors, 

including robustness of the instrument or equipment and the 

frequency of use.  

 Calibration information is recorded in a logbook that is associated with 

the instrument/equipment and/or a calibration certificate is maintained 

and/or data printouts are generated to document the activity. 

 Calibration measurements are traceable to national standard of 

measurement (e.g., NIST) where available. Physical standards, such 

as NIST-certified weights or thermometers are re-certified on a routine 

basis. Calibration certificates are maintained on file, where applicable, 

to indicate the traceability to national standard of measurement.  

 Calibration failures are documented in the logbook for the instrument 

and/or within the data printouts from the instrument.  

 After repair, adjustments, or relocation that could affect instrument 

response, calibration/verification activities are performed, as 

applicable, before the unit is returned to service. 

 Analytical data is not reported from instrumentation or equipment that 

fails to meet calibration requirements.  

6.4 Computerized Systems and Computer Software 

6.4.1 Computer Usage 

Eurofins Air Toxics provides computer equipment for employees to use as 

a tool in performing their work. Computer equipment is the property of 

Eurofins Air Toxics and is to be used in accordance with defined terms 

and conditions. The laboratory’s goal is to provide standard hardware and 

software that meets the needs of the user.  

6.4.1.1 Physical security of computer systems: It is company policy to 

protect computer hardware, software, and data documentation 

from misuse, theft, unauthorized access, and environmental 

hazards. All of the laboratory servers are housed in a locked 

office, which maintains favorable environmental conditions to 

allow for optimal server performance. Access to the 

laboratory’s networks is granted by the Systems Administrator 

or Information Technology (IT) Manager. Network access is 

tightly controlled for the entire company. Users maintain 

individual network accounts and are allowed to access specific 

areas of the network based on the privileges assigned to them. 

A user is granted access to only those areas needed to fulfill 

his or her job function.  
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6.4.1.2 Passwords: All software used to reduce sample data or 

generate sample reports is password-protected; users are 

granted rights to these systems based on a “read/write/none” 

privilege system. The following procedures apply regardless of 

what system(s) is being utilized: 

 Passwords must be kept confidential. 

 Users must log-out of a system when not in use to prevent 

unauthorized access. 

 Forgotten passwords can only be reset by the IT 

Department or by an appropriate System Administrator. 

 Network passwords automatically expire every 90 days. 

The computer prompts a user to change the password 

when the expiration date nears.  

6.4.1.3 Computer viruses: Eurofins Air Toxics continuously monitors its 

computer network for computer viruses. Anti-virus software is 

employed to detect viruses on the Windows network. 

Employees must report any virus concerns to the IT 

department as soon as possible. Employees who share files 

between their home computer and the laboratory should install 

anti-virus software on their home computer. If an employee 

does not have such software, the laboratory can suggest 

various no-cost anti-virus software products. 

6.4.1.4 Internet and e-mail System: The e-mail system is used 

primarily for Eurofins Air Toxics business purposes. The 

Employee Handbook provides additional information in regard 

to system usage. Employee access to the Internet is restricted 

to those employees who have a business need for it. All 

employees have access to e-mail. All Internet and e-mail 

activity is subject to monitoring. All messages created, sent, or 

received over the Internet are property of Eurofins Air Toxics 

and can be regarded as public information. E-mail and Website 

filtering software is utilized. 

6.4.1.5 Software Policy: 

Eurofins Air Toxics’ Software Policy is as follows: 

 Copyright laws protect software, and Eurofins Air Toxics’ 

intent is to abide by all software agreements. 
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 Software purchases must be formally requested and 

approved by management, IT Department, and/or 

validation personnel, as necessary. 

 All software is used in accordance with applicable license 

agreements. 

 Employees are not to install any software on computer(s) 

unless authorized by the IT Department. 

 Employees must not give software to outsiders (e.g., 

clients, contractors, etc.), unless approval is granted by 

management. 

 Users must not make copies of any licensed software or 

related documentation without permission. Any user that 

illegally reproduces software is subject to civil and criminal 

penalties including fines and imprisonment.  

6.4.1.6 Computer system backup, data restoration, and data archival: 

All data systems are backed up on a daily, weekly, and monthly 

basis using a modified “grandfather-father-son” (GFS) rotation 

protocol. Specifically, these backups are conducted on the 

servers responsible for all laboratory production data files and 

databases (i.e., Project Management files, analytical data, audit 

trails, Quality Assurance documents, etc.). A daily incremental 

backup is scheduled to run each night Monday through 

Saturday. The daily incremental backup is limited to files 

modified the same day. On Sunday, a weekly full backup of all 

files on each server is completed. At the end of each month, a 

full backup of each data system is conducted. This monthly 

backup tape is then placed in permanent storage. The 

permanent historical backup tapes are stored in an off-site data 

storage facility. Data is not removed from the server until at 

least three permanent monthly backup tapes have been 

created. This ensures that no archived data will be lost due to 

corruption of the magnetic tape. A more comprehensive 

description of the laboratory’s electronic data archiving system 

can be found in SOP #55. 

6.4.1.8 Remote access to computer systems: With special 

permissions, employees are able to remotely connect to the 

laboratory computer network through a VPN system. When 

logging in, users are authenticated with their Windows account 

and password.  
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6.4.2 System and software verification: Before each new computer 

system or significant modification of an existing system is 

implemented in the laboratory, the following requirements must 

be met: 

 Required documents – Describe the required system 

functionality and specification (e.g., Software Development 

Change Control, Change Control Log, IT Logic New Rule 

or Rule Update) 

 Design documents – System overview, screen design, 

report layout, data description, system configuration, file 

structure, and module design 

 Testing documentation for system development/verification 

– structural testing of the internal mechanisms and user 

testing of the installation and system qualification.  

7. PURCHASING EQUIPMENT AND SUPPLIES 

7.1 Procurement 

The primary materials procured by the laboratory are analytical instrumentation 

and software, media and reagents including standards, carrier gases and 

cryogens, miscellaneous laboratory supplies, computer hardware and software, 

and service contracts.  

Control of the purchase of these items and services is maintained using a 

standard purchase order system described in SOP #105 and outlined below: 

 Purchase requests must be approved by a director or manager. 

 An assigned purchase order (PO) number is entered along with the date, 

vendor, and requester. 

 An evaluation of the supplier is conducted to determine whether it has been 

deemed a qualified vendor. 

 Requires that upon receipt or delivery of services the product is inspected by 

the purchasing agent and compared to the packing slip and/or request for 

services.  

 Each PO is matched with invoices prior to payment to insure that purchased 

items or services were delivered as expected. 

Purchasing documents are maintained by the Accounting Department, calibration 

certificates are maintained by the Quality Assurance Department, and 
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Certificates of Analysis for reagents and media are maintained by laboratory 

personnel. 

7.2 Supplier Evaluation 

Suppliers and vendors are evaluated in accordance with SOP #105 to assure 

that the quality of the products purchased meet the quality expectations of 

Eurofins Air Toxics, Inc. and do not interfere in the quality of testing. A laboratory 

database is maintained with a list of approved vendors.  

8. ANALYTICAL METHODS 

8.1 SCOPE OF TESTING 

Soil vapor, landfill gas, indoor and outdoor ambient air, source (stack) emissions, 

and other types of air-phase samples are analyzed in accordance with official 

published methods or validated in-house methods. Method modifications made 

by Eurofins Air Toxics, Inc. are detailed in a summary of modifications table in 

the method SOP. Measurement and analysis of volatile organic compound 

(VOC) emissions as they relate to LEED Indoor Air Quality assessments or from 

products generated using the micro-scale chambers are performed in 

accordance with the relevant ASTM, EPA, and ISO methods. Specific operational 

and assessment parameters required for product compliance to voluntary and 

regulatory labels and testing are outlined in documents such as CDPH/EHLB SM 

V1.1 (CA 01350), ANSI/BIFMA M7.1, and AgBB.  

The methods used by Eurofins Air Toxics are approved by a broad range of 

regulatory agencies. 

A list of methods covered under the laboratory’s NELAP accreditation can be 

found in the table in section 8.2. 

Eurofins Air Toxics specializes in and has expertise with the following types of 

projects: 

 Vapor Intrusion investigations 

 Environmental assessments 

 Remediation system monitoring (soil vapor extraction) 

 Landfill gas characterization 

 Soil vapor surveys  

U
N
C
O
N
TR

O
LL

E
D
 D

O
C
U
M

E
N
T



 

Quality Assurance Manual 

Revision No. 27 

Effective Date: March 23, 2015 

Page 35 of 51 

 

COMPANY CONFIDENTIAL 

 Ambient air monitoring 

 Indoor air quality (IAQ) 

 Analysis of emissions generated using micro-scale chambers 

Appendix E contains summaries for each commonly performed analytical 

procedure in the laboratory. Each summary contains the following information: 

 A brief method description 

 Laboratory variances to method compendium or other regulatory reference 

methodologies 

 Tables containing analyte lists, Reporting Limits (RLs), Limits of Quantitation 

(LOQs), and quality control (QC) acceptance criteria 

 A table of calibration and QC procedures 

This Quality Assurance Manual references methods in a general manner; 

specific procedures used by the laboratory can be found in the method-specific 

SOPs. 

8.2 Analytical Test Methods  

Eurofins Air Toxics’ NELAP-certified analytical methods, parameters, 

instrumentation, sampling media, holding times, and SOP numbers are 

summarized in the table below: 

Method Parameter Type 
Sampling 
Container 

Holding 
Time in 

days 

Eurofins 
Air Toxics 

SOP # 

TO-14A/TO-3   BTEX/TPH GC/FID/PID 
Summa Canister 

Tedlar Bag 
30 
3 43 

TO-4A/TO-10A Pesticides/PCBs GC/ECD PUF 7 26 

TO-11A 
Aldehydes/ 

Ketones 
HPLC/UV DNPH Cartridge 14 11 

TO-12 

Non-methane 
Organic Carbon 

(NMOC) 
GC/FID 

Summa Canister 
Tedlar Bag 

30 
3 36 

TO-13A  
PAHs/ 

Semi-volatiles GC/MS XAD/PUF 7 3/10 

TO-14A/TO-15 VOCs GC/MS 
Summa Canister 

Tedlar Bag 
30 
3 6/38/83/114 
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Method Parameter Type 
Sampling 
Container 

Holding 
Time in 

days 

Eurofins 
Air Toxics 

SOP # 

TO-17 VOCs GC/MS Sorbent Tube 30 
5/109/110/ 

112/122 

ASTM D-1946 
Fixed Gases, 

 CH4, C2+ GC/TCD/FID 
Summa Canister 

Tedlar Bag 
30 
3 08 

ASTM D-1945 
Fixed & Natural 

Gases 
GC/TCD/FID 

Summa Canister 
Tedlar Bag 

30 
3 54 

ASTM D-5504 Sulfur Gases GC/SCD Tedlar Bag 24 hours 13 

PM10/TSP Particulate Matter Mass Quartz Filter 14 66 

8.3 Method Validation 

As part of the initial test method evaluation for new standard methods, analytical 

runs must be performed the same way an analyst would perform an initial 

Demonstration of Capability (DOC) to evaluate precision and bias along with a 

Method Detection Limit (MDL) study as applicable. 

Non-standard methods, including laboratory-developed methods, standard 

methods outside their intended scope or application, and requested changes to 

existing instrumentation will follow a planned process explained in detail in SOP 

#107 and outlined below: 

 Measurement Quality Objectives (MQOs) – should be clearly outlined prior to 

validation. 

 Development of Test Plan – Technical Director and assigned personnel are 

responsible for the development of such plan. 

 Validation – Implementation of the test plan with documentation of all results 

will be reviewed by the Technical Director. 

 Review and Approval – Review of performance against the MQOs, 

supporting documents, and written procedures is performed by the Technical 

Director. After approval, the QA Manager reviews for completeness and 

finalizes the method for production. 

8.4 Procedural Deviations 

Eurofins Air Toxics communicates and addresses procedural deviations in the 

following ways:  
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 Modifications to standard methods made by Eurofins Air Toxics are detailed 

in a summary of modifications table in the analytical method SOP. The 

modification table is also included in the laboratory narrative of the final data 

report. 

 Differences between a project request and laboratory standard protocol are 

documented in a variance table created by the laboratory’s project chemist 

for submission with the proposal to the client. Agreement is documented by 

the client’s initials and date in the approval column or with written 

documentation from the client that all variances have been approved.  

 If a sample received did not meet the established criteria for quality testing, 

the Sample Receiving Department will issue a Sample Discrepancy Report 

(SDR), and the Project Manager will communicate the discrepancy to the 

client. If the client still wants the sample to be processed, the discrepancy will 

be narrated in the final report.  

 Other analytical procedural deviations that are within allowable variations 

established for every method and listed in the method SOPs are discussed 

with the client, and if accepted the sample results will be reported with a 

narrative of the deviation and the affected result will be flagged accordingly. 

 Analytical procedural deviations that are not within allowable variations and 

directly affect the sample result will require the initiation of a Corrective Action 

Report request. 

The Corrective Action Program is explained in detail in section 12 of this Quality 

Manual.  

9. INTERNAL QUALITY CONTROL CHECKS 

9.1 Laboratory Quality Control Samples and Acceptance Criteria 

9.1.1 Blanks: For the whole air methods for which no sample preparation step 

is required, a blank is a designated sample designed to monitor for 

contamination originating from the analytical system. The Laboratory 

Blank is comprised of clean, humidified air or nitrogen. A Laboratory 

Blank is analyzed after any applicable standards and prior to the analysis 

of project samples. A blank is also analyzed in the event saturation-level 

concentrations are incurred to demonstrate that contamination does not 

exist. The blank and the field samples are treated with the same internal 

standards and surrogate standards and carried through the entire 

analytical procedure. For methods requiring a sample preparation step 

(e.g., TO-11A and TO-13A), a Laboratory Blank is prepared using un-
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sampled media and extracted alongside the batch of field samples.  

Ideally, blanks demonstrate that no artifacts were introduced during the 

preparation and/or analysis process. The specific acceptance criterion for 

each test is given in the analytical method and is usually based on the 

required Reporting Limit (RL). 

9.1.2 Surrogates: Surrogates are organic compounds that are chemically 

similar to the analytes of interest but are not naturally occurring in 

environmental samples. For GC-MS methods and some GC methods, the 

recovery of the surrogate standard is used to monitor for unusual matrix 

effects and gross sample processing errors, and to provide a measure of 

recovery for every sample matrix. When required by the analytical 

method, surrogates are spiked into all the field and QC samples to 

monitor analytical efficiency by measuring recovery on an individual 

sample basis. The percent recovery is determined and compared to the 

acceptance criteria. Acceptance criteria limits are set as required by the 

method or based on a statistical determination from laboratory data. 

9.1.3 Matrix Spikes: Matrix spikes are not required QC for whole air samples 

collected in Summa canisters. Accurately spiking target compounds into 

an evacuated canister prior to deployment in the field for sample 

collection or post-sample collection is neither practical nor technically 

appropriate. Therefore, matrix spiking is performed only on samples 

submitted as part of a sampling train, such as condensates, or on 

extractable samples, provided they are submitted in duplicate for matrix 

spike and in triplicate for the matrix spike duplicate. It is the responsibility 

of the client to provide additional samples to fulfill any method 

requirements regarding matrix spikes. When applicable, matrix and matrix 

duplicate spiking is performed using a subset of target analytes. 

Recoveries and demonstrated reproducibility values that do not meet the 

acceptance criteria are flagged and explained in the laboratory narrative. 

9.1.4 Laboratory Control Samples: Laboratory control samples (LCS) are 

samples of known composition that are analyzed with each batch of 

samples to demonstrate laboratory accuracy. The LCS is prepared by 

fortifying clean matrix with known target concentrations. In the case of 

non-extracted batches, the LCS is generally analyzed daily prior to 

sample analysis, but could also serve as an end check standard. Percent 

recovery is calculated and compared to acceptance criteria, which are set 

as required by the method or based on a statistical determination from 

laboratory data. 
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9.1.5 Sample Duplicates and Laboratory Control Sample Duplicates: A 

duplicate is a second aliquot of a sample that is treated identically to the 

original to determine precision of the test. To compare the values for each 

compound, the relative percent difference (RPD) is calculated by dividing 

the difference between the numbers by their average. Precision for 

analytes that are not typically found in environmental samples is 

determined by analyzing a pair of Laboratory Control Samples (LCS), and 

comparing the RPD for the spiked compounds. The acceptance criteria 

are described as a maximum for the RPD value as required by the 

method or based on a statistical determination from laboratory data. 

9.1.6 Internal Standards: Internal standards (IS) are organic compounds that 

are chemically similar to the analytes of interest but are not naturally 

occurring in environmental samples. For extractable methods and when 

required by the method, IS are added to every field and QC sample 

typically after extractions but prior to analysis. For all GC-MS methods an 

IS blend is introduced into each standard and blank to monitor the 

stability of the analytical system. Comparison of the peak area of the IS is 

used for quantitation of target analytes. The IS peak area and retention 

time also provide a check for changes in the instrument response and 

chromatographic performance. The acceptance criteria are stipulated in 

the analytical method. 

9.1.7 Second Source Check: A second source check is analyzed using either 

the Laboratory Control Sample (LCS) and/or an Initial Calibration 

Verification (ICV). The second source is a standard that is made from a 

solution or neat compound purchased from a different vendor than that 

used for the calibration standards. For some organic custom mixes, the 

same vendor but a different lot and preparation is used. This ensures that 

potential problems with a vendor supply would be evident in the analysis. 

Some areas of the laboratory use continuing calibration verification 

standards as a second source from the initial calibration. 

9.2 Quality Control Sample Frequency and Corrective Action 

Each analytical method defines the frequency for required quality control (QC) 

samples. A summary is provided in Appendix E. The corrective action required 

when a QC result fails to meet acceptance criteria is also given. If the method 

reference requires the use of specific limits, the laboratory uses the published 

limits that are documented as part of the analytical method. Many methods 

require that each laboratory determine their own acceptance criteria based on 

statistics from performance of the method. In these cases, the limits are available 
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to the analyst and are entered into the laboratory computerized QC system 

described in SOP #48. Statistically determined acceptance criteria are frequently 

subject to change as the laboratory recalculates its control limits. Due to their 

dynamic nature, acceptance criteria are not included in this manual.  

9.3 Quality Control Charts 

Quality control (QC) results entered into the computer are used to generate 

control charts that are plotted via computer and can be accessed at any time by 

all analysts and by the Quality Assurance Department. The system charts results 

from surrogates and laboratory control samples. These charts provide a 

graphical method for monitoring precision and bias over time. The computerized 

quality control system is used to report QC data to clients and to collect data for 

assessment of precision and accuracy statistical limits.  

9.4 Measurement Uncertainty 

As stated in ISO 17025, “All uncertainty components which are of importance in a 

given situation shall be taken into account using appropriate methods of analysis” 

(5.4.6.3). 

This means the laboratory must determine the uncertainty contribution of all 

steps in the testing process such as equipment, calibration, standards, reagents, 

preparation, etc. Since, in most methods, the laboratory control sample (LCS) 

goes through the entire process of preparation to analysis, all factors that would 

contribute to uncertainty is evident through the LCS results. As such, LCSs are 

performed with every batch of samples where appropriate for the method.  

Measurement uncertainty is calculated as two times the standard deviation of the 

LCS recoveries for the group and date range of data points selected for all 

applicable methods. This is reported as a percentage. Reports for uncertainty 

shall be generated and submitted to the Quality Assurance Department for 

review on an annual basis. At this point, it is not necessary to apply or report the 

uncertainty determination with sample results. When a client requests the 

measurement uncertainty it is applied by multiplying the determined analyte 

concentration by the uncertainty percentage.  

10. ASSURING QUALITY OF TEST RESULTS 

10.1 Data Management 

At a minimum, data management is initiated when Eurofins Air Toxics receives 

samples from the client. More often, the process begins with client 
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communication of their needs and requirements for a specific project and/or 

testing. The Project Managers are responsible for entering this information into 

the client services modules of LIMS. Upon receipt of the samples, a unique 

tracking number is generated based on this information in the project profile. At 

this point, computer technology becomes an integral part of tracking the samples 

through laboratory operations.  

10.2 Data documentation 

Analytical data generated in the laboratory is collected through the associated 

data system or is manually documented in bound logbooks. Analysts review data 

as it is generated to determine that the instruments and systems are performing 

within specifications. If any problems are observed during an analytical run or the 

testing process, corrective action is taken and documented.  

Procedures are in place to ensure that all data is traceable, authentic, and 

complete. The following general requirements outline the Eurofins Air Toxics’ 

system for logbooks, notebooks, and documentation recording: 

 Observations, data, and calculations are recorded at the time they are made 

and are identifiable to the specific task. 

 Entries are legible, signed, and dated. 

 Errors are corrected in a manner that does not obliterate the original entry, 

initialed, and dated. 

 Blank pages or substantial portions of pages which are left blank are crossed 

out to eliminate the possibility of data entry at a later date. 

 Logbook pages and instrument printouts are signed and dated to indicate 

completion. 

 At periodic intervals the Quality Assurance Department checks 

equipment/instrument logbook entries and temperature recordings for 

completeness, legibility, and conformance to procedures.  

 At a minimum, the following is recorded as part of data documentation: 

 Date of analysis/operation 

 Initials/date of analyst performing test/operation 

 Identification of client sample(s) and material(s) analyzed 

 Materials, reagents, and standards used to perform the test/operation 

 Method used to perform test/operation 

 Equipment/instrumentation used to perform test/operation 

 Deviations, planned or unplanned, from the analytical method 
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 Signature/date of person reviewing data documentation 

 For computer-generated data, the following information is recorded: 

 Samples(s) analyzed/operations performed 

 Date of analysis/operation 

 Unique instrument identification 

 Name or initial/date of person operating the instrument 

 Name or initial/date of person reviewing data 

 Any manual notation, interpretations, or integrations made on 

instrument printouts are signed, dated, and reviewed.  

10.3 Data Calculations 

Most instruments either include or are connected to a data system programmed 

to perform calculations needed to reduce the raw data to a reportable form. All 

calculations are maintained in the instrument manuals and/or as part of the 

analytical method. 

In many cases, data from the local instrument system are uploaded directly to 

LIMS for review and reporting. This direct upload eliminates the need to re-type 

data and any associated source of transcription errors from the analytical 

scheme. 

Some instruments report data that require application of additional factors before 

the data is in final form. Analysts input these additional factors into the laboratory 

sample management system, where final calculations are performed.  

10.4 Reporting Limits 

It is important to ascertain the Limit of Quantitation (LOQ) that can be achieved 

by a given method, particularly when the method is commonly used to determine 

trace levels of analyte. The USEPA has established one method for determining 

Method Detection Limits (MDLs) from which LOQs can be extrapolated, which is 

summarized in the laboratory procedures. 

MDLs are verified or determined annually on each instrument and are the basis 

for the LOQ used in the default reporting format. Because MDLs change each 

time they are re-evaluated, they are not included in this manual but are available 

at the laboratory and available to clients upon request. 

For DoD-certified methods and compounds, quarterly evaluation of the LOQ and 

determination of Limit of Detection (LOD) is performed.  The LOQ evaluation 
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entails the calculation of precision and accuracy at the LOQ or Reporting Limit. 

The LOD for each compound is determined by analyzing a calibration standard 

or set of standards between the MDL and LOQ. The LOD is assigned the 

concentration at which the peak meets the signal-to-noise criteria. 

The Reporting Limit used to determine whether a result is significant and 

reported as detectable is dependent upon agency and client requirements. A 

variety of formats are available and include use of the MDL, LOD, LOQ, method- 

specified limits, and project-specific limits.  

10.5 Data Review 

Final review and verification of the data is performed by a trained analyst or 

scientist using the sample results and quality control information entered into the 

laboratory sample management system. Another tool used for data review 

involves the use of proprietary in-house data validation software to review every 

data point generated and to alert the reviewer when manual integrations occur. 

The software is also programmed to report each analyte that does not meet 

acceptance criteria in the quality control and/or sample(s). 

After determining that all necessary requirements for valid data are met, the 

reviewer electronically approves the data by updating the “Report Approved By” 

status with their initials. This action applies the electronic signature of the 

Technical Director. The computer is programmed with a list of approved 

reviewers for each test, and the system is password-protected to ensure that only 

qualified individuals verify the data. 

10.6 Data Qualification 

Data qualifiers are used to provide additional information about the results 

reported. The most typical use for data qualifiers is for results that fall below the 

quantitation limit. The data systems used to generate and report results are 

programmed to flag values in this range as estimated. 

Other qualifiers are applied to advise data users of any validation issues 

associated with the data. The laboratory makes every effort to meet all of the 

requirements for generation of data. Occasionally, data is generated that does 

not meet all the method requirements due to sample matrix or other analytical 

problems. If the test cannot be repeated, or re-analysis would not yield more 

useable data, qualified data is reported. Qualifiers can be in the form of 

comments on the analytical report or flags applied to the results.  
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10.7 Data Reporting 

When each analysis is completed, reviewed, and verified, a report is generated. 

The client receives a copy of the report containing the results of the analysis, 

plus comments added by the analyst when necessary. The report contains the 

electronic signature of the Technical Director. Copies of the reports and 

associated supporting raw data are retained in the Eurofins Air Toxics’ archives.  

Eurofins Air Toxics offers a variety of data levels and formats, from a basic report 

of sample and QC results only (Level II) to a comprehensive data package 

including all supporting quality control information and raw sample data (Level 

IV). The client directs the selection of report type. Various electronic formats are 

also available, formatted to client-specific file structure and sent via e-mail, direct 

upload, Website access, or commercial courier.  

Client confidentiality of Eurofins Air Toxics’ Web data is ensured by the use of a 

secured firewall Internet environment coupled with the use of a user ID and 

password to gain log-in access to the system.  

If amendments to a final report are required due to omissions, errors, or 

additional requests, a workorder reissue is initiated. All reissues receive a unique 

workorder number to distinguish them from the original issue. Reissued reports 

require a reason for the reissue and date of the reissue in the laboratory 

narrative. The laboratory maintains all supporting documentation for the revision 

including corrections, additions, or deletions relative to the original report. 

10.7.1 Reporting the Results 

Analytical reports are printed with a cover page that summarizes all 

samples in that group. This page lists the Eurofins Air Toxics’ assigned 

sample number and the corresponding client description. The cover page 

identifies the laboratory contact person’s name and the laboratory’s 

phone number in case there is a question about the report. Within this 

package, each page is uniquely identified and paginated. Analytical test 

results which meet all the requirements of NELAP and ISO 17025 are 

noted as so in the footer of the summary cover page. 

10.8 Data Storage, Security, and Archival 

Eurofins Air Toxics has documented procedures and instructions for the 

identification, collection, access, filing, storage, maintenance, and disposal of 

data records. Records are in the form of hard-copy paper records, electronic data 

files, magnetic tape, and CD-ROMs. 
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Eurofins Air Toxics maintains records to demonstrate conformance to specified 

requirements and the effective operation of its quality systems. Records are 

stored and maintained in such a way that they are readily retrievable in facilities 

that provide a suitable environment to minimize deterioration or damage and 

prevent loss. Retention time for the records is in accordance with NELAP’s 

minimum five-year requirement and/or specific procedures or instructions.  

The laboratory maintains all documentation necessary for historical 

reconstruction of data, as follows: 

 Analysis reports 

 Data logbooks 

 Instrument printouts 

 Correspondence and client files 

 Instrument and equipment logbooks 

 Quality Assurance records 

 Corporate documents 

 Electronic records 

11. AUDITS AND INSPECTIONS 

11.1 Internal Quality Assurance Audits 

Internal audits are performed by trained Quality Assurance personnel following a 

schedule planned yearly by the Quality Assurance Manager or at any time by the 

request of management. The audits cover all quality systems including but not 

limited to documentation practices, training, and adherence to current SOPs and 

methodology. 

The following areas are identified to be audited by Quality Assurance: 

a. Operations 

b. Support Services 

c. Sample Receiving and Login 

d. Project Management and Sales 

e. Information Technology (IT) 

f. Quality Assurance 
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A written report with findings, observations, and/or recommendations is 

presented to the audited personnel, the team leaders, and management by the 

auditor. Responses to findings and observations are then submitted to the 

Quality Assurance Department within 30 days. 

All audit notes, documentation, and reports are scanned and filed on the QA 

network drive.  

11.2 Management Review System 

A review of the laboratory’s systems is performed by senior management on a 

biannual basis to evaluate effectiveness, identify areas requiring improvement, 

and establish timelines and accountability in addressing agreed-upon action 

items. This review includes internal assessment of the quality program and 

laboratory operations and external assessment through client feedback and 

audits. Four types of reports are generated by management or designated 

personnel: 

11.2.1 Quality Assurance Status Report: Summarizes the results of internal 

and external assessments, the numbers and types of Corrective Action 

Reports (CARs) generated, status of any outstanding CARs, a summary 

of client inquiries received, proficiency tests (PT) results, and the number 

and types of reissued sample reports. 

11.2.2  Production Status Report: Summarizes performance against key 

metrics such as turnaround time, details changes in sample mix and 

sample numbers, and outlines resource needs. 

11.2.3  Client Assessment Report: Summarizes feedback from clients based 

on daily communication with project management and sales team as well 

as feedback collected by a third party as part of our Client Satisfaction 

Index (CSI) determination. 

11.2.4  Safety Assessment Report: Outlines the safety incidents and “near 

misses” for the quarter and lists site assessment deficiencies. 

The reports and records of the meetings are stored on a secure drive with 

management-only access for a minimum of five years. 
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11.3 Client Audits and Agency Inspections 

Clients may audit our facility as assurance that their objectives are being met and 

that the laboratory is compliant with all applicable regulations, data quality, and 

project requirements.  

Client audits can range from a laboratory tour to an intensive inspection of 

technical operations, procedures, regulatory compliance, and/or review of 

specific projects. Clients can only review data that pertains to their projects, and 

a non-disclosure agreement must be signed as per SOP #99.  

Inspections can be performed by investigators or auditors from the USEPA, DoD, 

state and other regulatory agencies, third party accreditors (ANAB), or regulatory 

agencies outside of the U.S. 

The Quality Assurance Department is assigned the responsibility of hosting and 

working with agency and client representatives.  

The Quality Assurance role includes:  

 Escorting the investigator(s) 

 Ensuring all questions are answered promptly and accurately 

 Making note of all unresolved issues 

 Informing management of the audit status and outcome 

 Responding to the audit report 

 Ensuring that appropriate corrective action is completed 

11.4 Proficiency Testing Program 

11.4.1 Proficiency Testing Samples (TNI/DoD) 

Proficiency testing (PT) samples are used to measure analytical 

accuracy, precision, and report completeness. To be accredited under 

TNI and DoD-ELAP, the laboratory contracts with an outside approved PT 

sample provider in each field of testing (FOT). Testing is limited by 

availability of samples that meet NELAP and DoD-ELAP criteria (noted 

below). The provider must be a NIST-accredited PT provider. It may be 

necessary to participate in more than one proficiency testing program to 

be evaluated for multiple interdependent analyte groups. Currently, 

Eurofins Air Toxics participates in PT programs for EPA Method TO-15, 

which is ISO 17025 compliant, TO-13A, TO-17, and formaldehyde. In 
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each calendar year, the laboratory will complete a minimum of one PT 

sample for each analyte or interdependent analyte group. 

The following policies apply to laboratory PT sample analysis and 

reporting: 

 The samples shall be analyzed and reported to the PT provider within 

45 calendar days of receipt or the specific deadline specified by the 

PT provider. 

 The PT sample is received and logged into an electronic sample 

receiving database in the same fashion as field samples. 

 The laboratory must follow the PT provider’s instructions for preparing 

the PT sample. 

 The laboratory management and bench chemist ensure that the PT 

samples are prepared, analyzed, and reported in the same fashion as 

field samples using the same staff, equipment, and methods. 

 Initial and continuing calibrations for the PT sample are analyzed at 

the same frequency of field samples.  

 The PT sample cannot undergo duplicate or replicate analyses that 

would not ordinarily be performed on field samples. The PT sample 

result cannot be derived from averaging the results of multiple 

analyses unless specifically called for in the reference method. 

 The PT sample can only be analyzed on equipment leased or owned 

by the company and handled only by bona fide employees of the 

company. 

 The analysis of PT samples by temporary or contract employees is 

explicitly forbidden. 

 The laboratory shall not subcontract any PT sample or portion. 

 The laboratory shall not knowingly receive any PT sample or portion 

from another laboratory. 

 The laboratory shall not communicate in any fashion with another 

laboratory concerning the PT sample or results. 

 The laboratory shall not attempt to obtain the PT sample result prior to 

reporting. 

 The PT sample reporting forms provided by the sample provider will 

be used to report the results and will be maintained in the laboratory’s 

record system. 

 The laboratory shall maintain copies of all written, printed, and 

electronic records relating the analysis or reporting of the PT sample 

for a period of five years or as required by the applicable regulatory 

program. 
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 A CAR will be generated any time an analyte result fails the PT 

assessment. A copy of the PT results will be sent to the accrediting 

agency, and associated corrective action summary will be sent upon 

request. 

 The laboratory authorizes provider to release any PT assessment 

information to the accrediting agency. 

 The QA Manager must sign the PT results form and, by so doing, 

attests that the sample was analyzed and reported in the same 

fashion as a field sample and followed the PT provider instructions for 

preparation. 

 The laboratory must notify its primary accrediting agency and any 

other agencies under reciprocity that it has enrolled with a particular 

PT provider. 

 The laboratory must notify its primary accrediting agency and any 

other agencies under reciprocity in the event it wishes to change PT 

providers. 

 For each analyte or interdependent analyte group for which 

proficiency is not available, the certified laboratory will establish, 

maintain, and document the accuracy and reliability of its procedures 

through a system of internal quality management. 

 Results of any failed PT samples are summarized in the Quarterly QA 

Status Report. 

11.4.2 Proficiency Testing Samples (Non-NELAP/DoD) 

Occasionally proficiency testing (PT) samples are submitted along with 

field samples by private clients. The laboratory processes and reports the 

samples in the same fashion as field samples. When the client notifies the 

laboratory that one or more analytes appear to have failed, the report is 

processed through the normal Client Inquiry Corrective Action Process. 

The QA Manager will carry out an assessment and investigation into the 

circumstances surrounding the proficiency results, including aspects 

relating to how the client prepared the sample for submission. The 

outcome of the assessment will be documented as a CAR and 

maintained on file for a period of five years. Results of any failed external 

PT samples are summarized in the Quarterly QA Status Report. 
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12. CORRECTIVE AND PREVENTIVE ACTION 

12.1 Laboratory Investigations and Corrective Action 

The Quality Assurance (QA) Department manages the Corrective Action 

Program and maintains the Corrective Action tracking database using the 

c.Support software program. A Corrective Action Report is initiated any time 

sample results are affected by non-conformance with established SOPs or 

program requirements, any time an external assessment results in a finding, any 

time there is a failed proficiency evaluation sample, and when a client inquiry 

results in a quality finding. The expectation is that any CAR should be resolved 

within 30 days. 

The client is notified if there is an issue that could potentially affect the quality of 

sample results. The communication with the clients is recorded. 

The software program tracks all parts of the CAR system: root cause 

investigation, immediate corrective action, long-term corrective action, and 

preventive action. It also tracks client communications regarding the incident. 

The QA Manager reviews all opened CARs for completeness and resolution. 

Detailed information about the CAR process is described in SOP #61. 

13. SERVICE TO CLIENTS 

The Project Management System is defined in SOP #1. The following are brief 

descriptions of the elements comprising project management systems.  

13.1 Review of Work Requests, Tenders, and Contracts 

Eurofins Air Toxics places great importance on understanding client 

requirements for a project. The laboratory ensures, to the best of our ability, that 

client and project requirements are outlined and understood prior to acceptance 

of the project, including required laboratory accreditations and nonstandard work 

requests. All inconsistencies are discussed and addressed with both the client 

and the technical laboratory staff before the project is initiated and samples 

arrive. This is achieved in various ways, including the review of client work plans, 

Request for Proposals (RFPs) project Quality Assurance Project Plans (QAPPs), 

requested analytical methods and protocols, business contracts, and quality 

agreements. A key client contact is assigned to oversee each project. 

Communication between the client and Eurofins Air Toxics technical staff is 

coordinated through the Project Managers. The Project Management group 

relays any project changes or modifications to the Laboratory Director and 
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designated technical staff. They also relay issues encountered by the laboratory 

back to the client.  

13.2 Timely Delivery 

Evaluating laboratory capacity, assignment of resources, and ability to perform 

specific projects is a joint responsibility between the Technical Director and the 

Laboratory Director. Eurofins Air Toxics recognizes that one of the most 

important aspects of the services offered is turnaround time. 

To ensure timely delivery, many analysts are cross-trained to perform a variety of 

tests, and there is redundant equipment available in the laboratory creating 

operation flexibility for routine work. Larger projects are reviewed against 

capacity estimates before a bid is submitted in order to meet a client’s schedule.  

Management regularly monitors the status of turnaround time including those 

projects that have exceeded a current turnaround time. Proactive communication 

regarding potentially missed deadlines is expected from the laboratory 

management to the Project Managers to keep the client informed of report 

delivery status. 

Any changes to the established timeline by the client or the laboratory must be 

communicated to the client or laboratory as soon as possible. Upon 

communication of changes, a new timeline is established and agreed upon by 

both parties. 

13.3 Subcontracting 

Occasionally, Eurofins Air Toxics subcontracts analyses to other laboratories if 

the requested testing is not routinely performed in our laboratory. Testing is only 

subcontracted with the client’s knowledge and approval. Subcontract laboratories 

are selected based on their qualifications. If tests require a specific agency 

certification, only an appropriately certified laboratory will be used. 
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TERMS AND DEFINITIONS 
 

 
Accuracy: The degree of agreement between an observed value and an accepted reference 
value. 
 
Active sampling: The process of collecting a sample using pump or vacuum source to pull a 
known volume of vapor through a sorbent cartridge, filter, or liquid impinger. 
 
Ambient air: Outdoor air (also can include indoor air). 
 
Analyte: The substance or component for which a sample is analyzed to determine its 
presence or quantity. 
 
APH (air-phase hydrocarbons): Aliphatic and aromatic fractions identified in vapor-phase 
samples. 
 
Approved: The determination by a state or federal accrediting agency that a certified laboratory 
may analyze for an analyte under the specified method. 
 
Assessment: The process of inspecting, testing, and documenting findings for purposes of 
certification or to determine compliance. 
 
ASTM International (formerly known as American Society for Testing and Materials): 
Organization which develops international voluntary consensus-based standards.   
 
Bag: An air-sampling container consisting of inert polymeric material.  
 

Batch: A group of analytical samples (  20) of the same matrix processed together, including 
extraction, concentration, and analysis using the same process, staff, and reagents.  
 
BFB (4-Bromofluorobenzene): Compound used to verify that the mass spectrometer meets 
the tuning requirements of the method. Also can be used as an internal standard or surrogate. 
 
Blank samples: Negative control samples used to assess potential contamination from 
sampling procedures or analytical processes. They can be field blanks or laboratory blanks. 
 
BTEX: Benzene, toluene, ethylbenzene, and xylenes 
 
Canister: A stainless steel spherical air-sampling device consisting of Summa polished or 
glass-lined internal walls and a leak-tight on/off valve.  
 
Certificate of Analysis (C of A): An authenticated document, issued by an appropriate 
authority, that assures a regulated product has met its product specification and quality. 
 
Chain of Custody (COC): The chronological documentation of the custody of an environmental 
sample from the time it is taken until it is disposed. 
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Contamination: The effect caused by the introduction of a target analyte from an outside 
source into the test system. 
 
Continuing Calibration Verification (CCV): A component of Quality Control used to verify 
instrument linearity with respect to the Initial Calibration (ICAL). A CCV is analyzed at the 
beginning of every analytical sequence and then periodically depending on the method. Certain 
methods also include a CCV in every analytical sequence as an End Check. 
 
Control charts: Statistical tools for monitoring the performance of a particular task on a 
continuing basis. The control chart is prepared for each test parameter after 20 determinations 

have been performed. The mean is plotted with the warning limits being 2s and the control 

limits being 3s (s = Standard deviation). 
 
Corrective action: An action taken to eliminate the cause(s) of an existing nonconformity, 
defect, or other undesirable situation in order to prevent recurrence. 
 
Corrective Action Report: See NCCAR. 
 
Data reduction: A qualitative and quantitative evaluation of the documentation and procedures 
associated with environmental measurements to verify that the resulting data are of acceptable 
quality. 
 
Demonstration of Capability: A procedure to establish the ability of the analyst to generate 
analytical results by a specific method and meet measurement quality objectives. 
 
Detection Limit (DL): The smallest analyte concentration that can be demonstrated to be 
different from zero or a blank concentration with 99% confidence. 
 
%Difference (%D): A measure of precision between the expected value and the actual value, 
typically used to measure performance of the daily CCV RRF as compared to the Initial 
Calibration average RRF. 
 
DoD: U.S. Department of Defense 
 
Duplicate sample: A sample collected for checking the preciseness of the sampling process. 
Duplicate samples are collected at the same time and from the same source as the study 
samples. 
 
Equipment Blank: A sample that is known not to contain the target analyte, used to check the 
cleanliness of sampling devices. It is collected in a sampling container from a clean sample 
collection device and returned to the laboratory as a sample.  
 
Field Blank: A sample that is known not to contain the target analyte, used to check for 
analytical artifacts or contamination introduced by sampling and analytical procedures. It is 
taken to the sampling site and exposed to sampling conditions, then returned to the laboratory 
and treated as an environmental sample.  
 
Field Duplicate: A sample collected at the same time from the same source but submitted and 
analyzed as a separate sample. 
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GC (gas chromatograph): Analytical instrumentation used to resolve complex mixtures into 
individual peaks for identification and quantitation. Separation is achieved as chemicals are 
retained at varying rates by the column phase.  
 
Holding time: The maximum time that a sample may be held prior to preparation or analysis. 
 
HPLC (high-pressure liquid chromatography): A form of liquid chromatography used to 
separate compounds that are dissolved in solution (also known as high-performance liquid 
chromatography). 
 
Impinger: A glass vessel used to contain collection solution through which a stream of air is 
bubbled for sampling purposes. 
 
Initial Calibration (ICAL): Demonstration of a linear response to different concentrations of 
calibration standards within a defined range. 
 
Initial Calibration Verification (ICV): Verifies the Initial Calibration using a different source 
standard from the one used for Initial Calibration. 
 
Initial Demonstration of Analytical Capability: The procedure described in USEPA 40 CFR 
136 Appendix A, used to determine a laboratory’s accuracy and precision in applying an 
analytical method. 
 
Instrument Blank: A sample that is known not to contain the target analyte, processed through 
the instrumental steps of the measurement process and used to determine the absence of 
instrument contamination prior to analysis of field samples. 
 
Instrument Detection Limit (IDL): The concentration of the analyte that produces a signal 
greater than five times the signal-to-noise ratio of the instrument. 
 
Interference: The effect on the final result caused by the sample matrix. 
 
Internal Standard (IS): A measured amount of a certain compound added after preparation or 
extraction of a sample.  
 
Ketones: Any of a class of organic compounds characterized by a carbonyl group attached to 
two carbon atoms. 
 
Key Personnel: The laboratory director, technical director, quality assurance manager, and 
team leader, all of whom meet the requirements of the NELAP rule. 
 
Laboratory Control Sample (LCS): An independent second source reference standard that 
goes through the same pretreatment and preparation procedures as the samples. It validates 
the accuracy of the Initial Calibration. 
 
Laboratory Duplicate: An aliquot of the same sample that is prepared and analyzed at the 
same time. 
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Laboratory Information Management System (LIMS): A laboratory’s electronic data system 
that collects, analyzes, stores, and archives records and documents. 
 
Limit of Detection (LOD): The smallest concentration of a substance that must be present in a 
sample in order to be detected at the DL with 99% confidence. 
 
Limit of Quantitation (LOQ): The smallest concentration that produces a quantitative result 
with known and recorded precision and bias. 
 
Matrix: The component or substrate (e.g., surface water, drinking water, air, liquid waste) which 
contains the analyte(s) of interest.  
 
Matrix Spike (MS): A sample prepared to determine the effect of the matrix on a method’s 
recovery efficiency by adding a known amount of the target analyte to a specified amount of 
matrix sample for which an independent estimate of the target analyte concentration is 
available. It is used to evaluate accuracy. 
 
Matrix Spike Duplicate (MSD): Duplicate of the matrix spike sample. Results are compared 
with MS to determine precision. 
 
Mass spectrometer (MS): Analytical instrumentation used to identify and quantify chemicals 
utilizing spectral fragmentation patterns based on chemical structures. 
 
Measurement uncertainty: Measurement uncertainty is the estimation of potential errors in a 

measurement process and is expressed as  2X(s) of the historical mean of LCS recoveries. 
 
Method Detection Limit (MDL): The minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analyte concentration is greater than zero 
as determined from analysis of a sample containing the analyte in a given matrix (40 CFR Part 
136, Appendix B, July 1995).  
 
NCCAR (Non-conformance/Corrective Action Report): A report that identifies, 
communicates, tracks, and resolves a non-conformance. 
 
NIST: National Institute of Standards and Technology 
 
NMOC: Non-methane organic compounds 
 
OSHA: Occupational Safety and Health Administration 
 
PAHs (polycyclic aromatic hydrocarbons): Hydrocarbons made up of fused aromatic ring 

molecules. 

Passive sampling: Sample collection conducted without the use of mechanical pumps or 
vacuums. Collection relies on principle of diffusion. 
 
PCBs (polychlorinated biphenyls): Biphenyl compounds with chlorine atoms positioned on 
the benzene rings.   
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ppbv: parts per billion by volume 
 
ppmv: parts per million by volume 
 
Practical Quantitation Limit (PQL): A synonym for the standard of lowest concentration 
contained in the Initial Calibration. It is the smallest concentration of the analyte that can be 
reported with a specific degree of confidence. 
 
Precision: The degree to which a set of observations or measurements of the same property, 
obtained under similar conditions, conform to themselves. Precision is usually expressed as 
standard deviation, variance or a range, in either absolute or relative terms. 
 
Preservation: The temperature control or the addition of a substance to maintain the chemical 
or biological integrity of the target analyte. 
 
Proficiency Testing (PT): A means to evaluate 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 Test (PT) sample: A sample, the composition of which is unknown to the 
laboratory and is provided to test whether the analyst/laboratory can produce analytical results 
within specified acceptance criteria. 
 
Quality Assurance (QA): An integrated system of activities involving planning, quality control, 
reporting, and quality assessment and improvement to ensure that the product meets defined 
standards of quality with a stated level of confidence. 
 
Quality Assurance Project Plan (QAPP): An orderly assemblage of detailed procedures 
designed to produce data of sufficient quality to meet the data quality objectives for a specific 
data collection activity. 
 
Quality Control (QC): A procedure or set of procedures intended to ensure that a product or 

performed service adheres to a defined set of quality criteria. 
 
%R: %Recovery 
 
Relative Percent Difference (RPD): A measure of precision between two measurements 
calculated by dividing the absolute value of the difference between the measurements by their 
average and expressed as a percentage.  
 
Reporting Limit (RL): The smallest concentration of an analyte that can be measured with a 
stated probability of significance. All Initial Calibrations contain a standard at the Reporting 
Limit. The Reporting Limit is never less than the Practical Quantitation Limit (PQL). 
 
Reporting Limit verification: A re-quantification of the lowest concentration data point of an 
Initial Calibration to test the percent recovery of each component. Analyte recovery should be 
between 50–150% to verify detection limit accuracy. 
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Relative Standard Deviation (RSD): A measure of precision often used to evaluate linearity of 
an Initial Calibration. The relative response factor is calculated at each calibration level, and the 
RSD is calculated by dividing the standard deviation by the average value.  
 
RRF: Relative Response Factor 
 
RT: Retention Time 
 
Safety Data Sheet (SDS): A technical document that contains information on the chemical 
make-up, use, storage, handling, emergency procedures, and potential health effects related to 
a hazardous material (formerly Material Safety Data Sheets). 
 
Selectivity: The capability of a method or instrument to respond to the target analyte in the 
presence of other substances or things. 
 
Semivolatile compound (SVOC): An organic compound which has a boiling point higher than 
water and which may vaporize when exposed to temperatures above room temperature. 
 
Sensitivity: The capability of a method or instrument to discriminate between measurement 
responses representing different levels of a target analyte. 

 
Soil vapor (also referred to as “soil gas”): Vapor-phase volatile compounds that migrate or 
evaporate from contaminated soil. 
 
Soil vapor extraction (SVE): A physical treatment process for in situ remediation of volatile 
contaminants in vadose zone (unsaturated) soils. 
 
Standard Operating Procedure (SOP): A written document that details the steps of an 
operation, analysis, or action, the techniques and procedures for which are thoroughly 
prescribed and accepted as the procedure for performing certain routine or repetitive tasks. 
 
Surrogate: A substance unlikely to be found in the environment that has properties which mimic 
the target analyte and that is added to a sample to check for analytical efficiency. 
 
Target analyte: The analyte that a test is designed to detect or quantify. 
 
Technical employee: A designated individual who performs the analytical method and 
associated techniques. 
 
TIC: Tentatively Identified Compound 

TNMOC: Total non-methane organic compounds 

TPH: Total petroleum hydrocarbons 

TRH: Total recoverable hydrocarbons, which are differentiated from total petroleum 

hydrocarbons (TPH) in that non-fuel-related peaks are subtracted from the TPH result but are 

included in TRH.  
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Trip Blank: A sample known not to contain the target analyte, which is carried to the sampling 

site and transported to the laboratory for analysis without having been exposed to the sampling 

procedures. 

TVH: Total volatile hydrocarbons 

Vapor intrusion (VI):  The process by which vapors originating from contaminated soil or 

groundwater migrate through the subsurface into nearby buildings, potentially impacting indoor 

air quality. 

VPH: Volatile Petroleum Hydrocarbons 
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Procedure Cross-Reference List  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Section Title SOP 

2 Organization and Personnel  

2.7 Training 87 

2.8 Employee Safety 
30 

17 

2.9 Client Services/Project Management Responsibilities 1 

2.10 Confidentiality 99 

2.11 Operational Integrity  

3 Buildings and Facilities  

3.2 Security 30 

4 Document Control  

4.1 Controlled Documents used at Eurofins Air Toxics 44 

4.2 Document Approval, Issue, Control, and Maintenance 119 

4.3 Laboratory Logbooks and Forms 44 

4.4 Archival and Storage of Documents 119 

5 Sample Handling  

5.2 Sample Receipt and Entry 50 

5.3 Sample Identification and Tracking 
50 

96 

5.4 Sample Storage 63 

5.5 Sample Return/Disposal  

5.6 Chain of Custody 63 

6 Technical Requirements - Traceability of Measurements  

6.2 Calibration Standards 33 

6.3 Equipment and Instrumentation 

19 

34 

118 

6.4 Computerized Systems and Computer Software 
96 

104 

7 Purchasing Equipment and Supplies  

7.1 Procurement 105 

7.2 Supplier Evaluation 105 

8 Analytical Methods  

8.3 Method Validation 
39 

107 

8.4 Procedural Deviations 61 
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Section Title SOP 

9 Internal Quality Control Checks  

9.3 Quality Control Charts 48 

9.4 Measurement Uncertainty 48 

10 Assuring Quality of Test Results  

10.1 Data Management 96 

10.2 Data Documentation 96 

10.3 Data Calculations  

10.4 Reporting Limits  

10.5 Data Review 78 

10.6 Data Qualification  

10.7 Data Reporting 
68 

78 

10.8 Data Storage, Security, and Archival  

11 Audits and Inspections  

11.1 Internal Quality Assurance Audits 27 

11.2 Management Review System 106 

11.3 Client Audits Agency Inspections 27 

11.4 Proficiency Testing Program  

12 Corrective and Preventive Action  

12.1 Laboratory Investigations and Corrective Action 61 

13 Service to Clients  

13.1 Review of Work Requests, Tenders, and Contracts 1 

13.2 Timely Delivery 1 

13.3 Subcontracting 4 
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Certifying 

Agency 

Air Toxics 

Certificate # Basis of Certification/Approval 

Location of 

Certificate and 

Parameter List 

Arizona DHS AZ0775 
Onsite assessment (biennial), LQAM and 

SOP 

Laboratory internal 

network: 

O:\QA\Certifications 

Louisiana DEQ 02089 LQAM, SOPs, PT, Secondary NELAP 

Laboratory internal 

network: 

O:\QA\Certifications 

New York State 

DOH  
11291 LQAM, Secondary NELAP 

Laboratory internal 

network: 

O:\QA\Certifications 

Oregon DHS 

(Primary NELAP) 
CA300005-005 

Onsite assessment (biennial) LQAM and 

SOP Review 

Laboratory internal 

network: 

O:\QA\Certifications 

Texas CEQ T104704434-15-8 LQAM, Secondary NELAP 

Laboratory internal 

network: 

O:\QA\Certifications 

State of Utah DOH CA009332014-5 LQAM, WP PT, Secondary NELAP 

Laboratory internal 

network: 

O:\QA\Certifications 

Washington DOE C935 PT, Secondary NELAP 

Laboratory internal 

network: 

O:\QA\Certifications 

DoD-ELAP_ 

ISO/IEC 

17025:2005 

ADE-1451 

DOD QSM for Environmental Laboratories 

v.5.0 

Onsite assessment (biennial) 

Laboratory internal 

network: 

O:\QA\Certifications 

Virginia DCLS 7586 Secondary NELAP 

Laboratory internal 

network: 

O:\QA\Certifications 

New Jersey DEP CA016 LQAM, SOPs, Secondary NELAP 

Laboratory internal 

network: 

O:\QA\Certifications 

        All latest certificates and licenses are posted by the laboratory entrance. 
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SECTION TITLE PAGE 

1.0 TO-17 – VOCs and SVOCs 
3 

2.0 TO-14A/TO-15 – VOCs (Standard) 10 

3.0 ASTM D1946 – Atmospheric Gases 
16 

4.0 TO-13A – PAHs 
19 

5.0 TO-11A – Aldehydes and Ketones 
25 

6.0 ASTM D5504 – Sulfur Compounds 
28 

7.0 TO-4A/TO-10A – Pesticides and PCBs 
33 

8.0 TO-12 – NMOC 
39 

9.0 TO-14A/TO-15 – VOCs by SIM 
41 

10.0 TO-3 and TO-14A – BTEX AND TPH 47 

11.0 ASTM D1945 – Fixed Gases 50 

12.0 PM10/TSP – Particulate Matter 
53 

13.0 TO-14A/TO-15 – VOCs (Low Level) 
54 

14.0 TO-14A/TO-15 – VOCs (5&20 ppbv) 
61 

15.0 
TO-17 – Passive Sampling for VOCs (Charcoal-Based) 

67 

16.0 
TO-15 – Aliphatic And Aromatic VPH Fractions 

74 

17.0 
TO-17 – “Vapor Intrusion” VOCs and SVOCs 

78 

18.0 
TO-17 – Passive Sampling for VOCs  84 
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ANALYTICAL METHODS 

Section 1.0 

Method:  Modified EPA TO-17 VOCs and SVOCs – General Applications 

Eurofins Air Toxics SOP #5 Revision 16 Effective Date: June 16, 2014 Methods Manual Summary 

Description:  This method is an alternative to the canister-based sampling and analysis methods that are 

presented in EPA Compendium Methods TO-14A and TO-15.  Sorbent sampling is also amenable to 

efficient collection and measurement of semi-volatile compounds that  are prone to condensing on the 

surface of the canister.  Thermal desorption gas chromatograph/mass spectrometer (GC/MS) can be 

applied to matrices beyond ambient air such as soil gas and materials emissions by carefully selecting 

the appropriate sorbent and sampling parameters.  Single bed sorbents such as Tenax TA and Carbopack 

B can be utilized to collect a specific volatility range while multi-bed sorbent tubes are effective in 

collecting a wide volatility range.  (See Air Toxics’ TO-17 VI method for the multi-bed tube 

application.)  

Samples are collected by drawing a measured volume of air through the sorbent tubes.  Collection is 

performed using a low flow vacuum pump or a volumetric syringe attached to the outlet side of the tube.  

Analysis is accomplished by heating the sorbent tube and sweeping the desorbed compounds onto a 

secondary “cold” trap for water management and analyte refocusing.  The secondary trap is heated for 

efficient transfer of compounds onto the gas chromatograph (GC) for separation followed by detection 

using mass spectrometry (MS). 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 

compounds are communicated at the time of client proposal request. Unless otherwise directed, the 

laboratory reports these non-standard compounds with partial validation.  Validation includes a 3-point 

calibration with the lowest concentration defining the reporting limit, no second source verification is 

analyzed, and no method detection limit study is performed unless previous arrangements have been 

made.  In addition, stability of the non-standard compound during sample storage, safe sampling volume, 

and desorption efficiency are not validated. Full validation may be available upon request. 

The TO-17 method offers significant flexibility in its scope and application depending on the sorbent 

selected.  The most commonly requested sorbent tubes and associated analytes are summarized in the 

QC tables below. 

Table 1.  Summary of Sorbent Applications 

Sorbent Typical Analyte Range Water Management 

Tenax TA C7 – C26 Hydrophobic 

Tenax GR C7 – C30 Hydrophobic 

Multi-bed “VI tube” (See TO-17 

VI application) 

C3 – C26 Largely Hydrophobic 
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Table 2.  Method TO-17 VOCs (Tenax GR/TA) Reporting Limits and QC Limits 

Analytes 
Reporting 

Limit (ng) 

QC Acceptance Criteria 

ICAL 

(%RSD) 
LCS (% R) CCV (%D) 

1,1,1-Trichloroethane 5.0 30 70 – 130 30 

1,1,1,2-Tetrachloroethane 5.0 30 70 – 130 30 

1,1,2,2-Tetrachloroethane 5.0 30 70 – 130 30 

1,1,2-Trichloroethane 5.0 30 70 – 130 30 

1,1-Dichloropropene 5.0 30 70 – 130 30 

1,2,3-Trichlorobenzene 5.0 30 70 – 130 30 

1,2,3-Trichloropropane 5.0 30 70 – 130 30 

1,2,4-Trichlorobenzene 5.0 30 70 – 130 30 

1,2,4-Trimethylbenzene 5.0 30 70 – 130 30 

1,2-Dibromo-3-chloropropane 5.0 30 70 – 130 30 

1,2-Dichlorobenzene 5.0 30 70 – 130 30 

1,2-Dichloroethane 5.0 30 70 – 130 30 

1,2-Dichloropropane 5.0 30 70 – 130 30 

1,3,5-Trimethylbenzene 5.0 30 70 – 130 30 

1,3-Dichlorobenzene 5.0 30 70 – 130 30 

1,3-Dichloropropane 5.0 30 70 – 130 30 

1,4-Dichlorobenzene 5.0 30 70 – 130 30 

2-Chlorotoluene 5.0 30 70 – 130 30 

4-Chlorotoluene 5.0 30 70 – 130 30 

Benzene 10 30 70 – 130 30 

Bromobenzene 5.0 30 70 – 130 30 

Bromodichloromethane 5.0 30 70 – 130 30 

Bromoform 5.0 30 70 – 130 30 

Butylbenzene 5.0 30 70 – 130 30 

Carbon Tetrachloride 5.0 30 70 – 130 30 

Chlorobenzene 5.0 30 70 – 130 30 

Chloroform 5.0 30 70 – 130 30 

cis-1,3-Dichloropropene 5.0 30 70 – 130 30 

cis-1,4-Dichloro-2-butene 5.0 30 70 – 130 30 

Cumene 5.0 30 70 – 130 30 
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Dibromochloromethane 5.0 30 70 – 130 30 

Analytes 
Reporting Limit 

(ng) 
ICAL (%RSD) LCS (% R) CCV (%R) 

Dibromomethane 5.0 30 70 – 130 30 

Ethylbenzene 5.0 30 70 – 130 30 

Ethylene Dibromide 5.0 30 70 – 130 30 

Hexachlorobutadiene 5.0 30 70 – 130 30 

Naphthalene 5.0 30 70 – 130 30 

m,p-Xylene 10 30 70 – 130 30 

o-Xylene 5.0 30 70 – 130 30 

p-Cymene 5.0 30 70 – 130 30 

Propylbenzene 5.0 30 70 – 130 30 

sec-Butylbenzene 5.0 30 70 – 130 30 

Styrene 5.0 30 70 – 130 30 

tert-Butylbenzene 5.0 30 70 – 130 30 

Tetrachloroethene 5.0 30 70 – 130 30 

Toluene 5.0 30 70 – 130 30 

trans-1,3-Dichloropropene 5.0 30 70 – 130 30 

trans-1,4-Dichloro-2-butene 5.0 30 70 – 130 30 

Trichloroethene 5.0 30 70 – 130 30 

Note:  Full list may not be appropriate, depending on sample volume requirements. 

 

Table 3. Commonly requested TPH parameters (Tenax GR/TA) 

TPH 
Reporting 

Limit (ng) 

ICAL 

(%RSD) 

ICV             

(% R) 

CCV       

(%D) 

LCS       

(%R) 

GRO (Gasoline Range) 1000 30 70 – 130 30 60 – 140 

DRO (C10-C24 Diesel Range) 1000 30 70 – 130 30 60 – 140 

Kerosene 1000 30 70 – 130 30 60 – 140 

Mineral Spirits (C9-C12 range) 1000 30 70 – 130 30 60 – 140 
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Table 4.  Internal Standard and Field Surrogate Recoveries 

Internal Standards 

Analyte CCV IS % Recovery Sample IS % Recovery 

Bromochloromethane 60 – 140 60 – 140 

1,4-Difluorobenzene 60 – 140 60 – 140 

Chlorobenzene-d5 60 – 140 60 – 140 

Field Surrogates 

Analyte % Recovery 

1,2-Dichloroethane-d4 50 – 150 

Toluene-d8  50 – 150 

Naphthalene-d8 50 – 150 

 

Table 5.  TO-17 SVOCs (Tenax GR/TA)  

Analytes 
Reporting 

Limit (ng) 

Acceptance Criteria 

ICAL (%RSD) LCS (% R) CCV (%D) 

Naphthalene 5.0 30 70 – 130 30 

2-Methylnaphthalene 5.0 30 70 – 130 30 

Acenaphthylene 5.0 30 70 – 130 30 

Acenaphthene 5.0 30 70 – 130 30 

Fluorene 5.0 30 70 – 130 30 

Phenanthrene 5.0 30 70 – 130 30 

Anthracene 5.0 30 70 – 130 30 

Fluoranthene 5.0 30 70 – 130 30 

Pyrene 10 30 70 – 130 30 

Internal Standards 

Analyte CCV IS % Recovery Sample IS % Recovery 

Bromofluorobenzene 60 – 140 60 – 140 

Field Surrogates 

Analyte % Recovery 

Naphthalene-d8 50 – 150 
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Table 5.  Summary of Calibration and QC Procedures for TO-17 General Application 

QC Check 
Minimum 

Frequency 

Acceptance 

Criteria 

Corrective 

Action 

BFB Tune 

Check 

Every 24 hours 

 

TO-15 tune criteria Correct problem then repeat tune. 

5-Point 

Calibration 

Prior to sample analysis %RSD < 30%; 2 allowed out 

up to 40%  

 

Correct problem then repeat Initial 

Calibration Curve. 

LCS After each initial Calibration 

Curve and daily prior to 

analysis 

Recovery 70 – 130% or as 

noted in tables; 20% of the 

compounds are allowed to 

exceed this criterion. 

Check the system and reanalyze the 

standard.  Re-prepare the standard if 

necessary.  Re-calibrate the instrument if 

the criteria cannot be met. 

LCSD Each analytical batch Recovery 70 – 130% or as 

noted in tables; %RPD ≤20% 

If more than 5% target compounds exceed 

criteria, evaluate system and recollection 

process.  Correct problem and reanalyze. 

Continuing 

Calibration 

Verification 

(CCV) 

At the start of each analytical 

clock 

70 – 130 %  If project-specified risk drivers exceed 

these criteria, more than 5% of the 

compounds exceed these criteria, or any 

VOC exceeds 50–150% recovery, 

maintenance is performed and the CCV test 

repeated.   If the system still fails the CCV, 

perform a new 5-point Calibration Curve. 

Initial 

Calibration 

Verification 

(ICV) 

After each initial Calibration 

Curve 

See tables; 20% of the 

compounds are allowed to 

exceed criterion. 

Determine if the exceedance is due to an 

inaccurate calibration standard or 

inaccurate ICV standard.  Recalibrate with 

an accurate standard or re-prepare the ICV 

as necessary.  If any VOC exceeds 50-

150% recovery, system is checked and the 

ICV is reanalyzed.  For compounds with 

recoveries greater than 150% and no 

positive detections in the samples, approval 

to proceed will be granted on a case-by-

case basis.   

Laboratory 

Blank 

After the CCV and at the end 

of the analytical batch 

Results less than the 

laboratory RL 

Inspect the system and re-analyze the 

Blank.  No corrective action for Lab Blank 

at end of batch. 
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Internal 

Standard (IS) 

As each standard, Blank, and 

sample is being loaded 

CCVs:  area counts 60–

140%, RT w/in 20 sec of 

mid-point in ICAL 

Blanks and samples: 

Retention time (RT) must be 

within ±0.33 minutes of the 

RT in the CCV. The IS area 

must be within ±40% of the 

CCV’s IS area for the Blanks 

and samples. 

CCV:  Inspect and correct system prior to 

sample analysis.  

Blanks:  Inspect the system and re-analyze 

the Blank. 

Samples:  Samples cannot be re-analyzed 

due to the nature of the sorbent cartridges.  

However investigate the problem by 

reviewing the data.  If necessary, run a Lab 

Blank to check the instrument performance.  

Report the data and narrate. 

Field 

Surrogates 

Each clean sample tube used 

for pumped sample 

collection and lab Blank and 

QC samples 

50 – 150% Blanks: Inspect the system and re-analyze 

the Blank. 

Samples:  If no obvious reason can be 

ascertained after evaluation of the data and 

sample collection parameters, the sample 

should be reanalyzed to verify out of 

control recovery.  If recovery is out of 

acceptance criteria in both the primary and 

recollected sample, the primary sample is 

reported with the surrogate flagged. 

Analytical 

Surrogate 

Each sampler and lab Blank 

and QC samples during 

sample desorption 

70 – 130% Blanks: Inspect the system and re-analyze 

the Blank. 

Samples: If no obvious reason can be 

ascertained after evaluation of the data, the 

sample should be reanalyzed to verify out 

of control recovery.  If recovery is out of 

acceptance criteria in both the primary and 

recollected sample, the primary sample is 

reported with the surrogate flagged. 
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QC Check 
Minimum 

Frequency 

Acceptance 

 Criteria 

Corrective 

 Action 

Field Surrogates Each clean sample tube 

used for pumped sample 

collection and lab Blank 

and QC samples 

50 – 150% For Blanks:  Inspect the system and re-

analyze the Blank. 

For samples:  If no obvious reason can 

be ascertained after evaluation of the data 

and sample collection parameters, the 

sample should be reanalyzed to verify out 

of control recovery.  If recovery is out of 

acceptance criteria in both the primary 

and recollected sample, the primary 

sample is reported with the surrogate 

flagged. 
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ANALYTICAL METHODS 

Section 2.0 

Method:  EPA Method TO-14A/TO-15 Volatile Organic Compounds (Standard/Quad) 

Eurofins Air Toxics SOP #6    Revision 33  Effective Date: March 16, 2015     Methods Manual Summary 

Description:  This method involves full scan gas chromatograph/mass spectrometer (GC/MS) analysis of 

whole air samples collected in evacuated stainless steel canisters. Samples are analyzed for volatile 

organic compounds (VOCs) using EPA Method TO-14A/TO-15 protocols.  An aliquot of up to 0.5 liters 

of air is withdrawn from the canister utilizing a volumetric syringe, volumetric loop, or mass flow 

controller.  This volume is loaded onto a hydrophobic multibed sorbent trap to remove water and carbon 

dioxide and to concentrate the vapor sample.  The focused sample is then flash-heated to sweep adsorbed 

VOCs onto a secondary trap for further concentration and/or directly onto a GC/MS for separation and 

detection.  

Eurofins Air Toxics maintains a suite of TO-14A/TO-15 methods, each optimized to efficiently meet the 

data objectives for a wide range of targeted concentration ranges.  The methods, their reporting limits, and 

typical applications are summarized in the table below.  This method summary describes TO-14A/TO-15 

(Standard or Quad). 

Eurofins Air Toxics Method Base Reporting Limits Typical Application 

TO-14A/TO-15 (5&20) 5 – 20 ppbv Soil gas and ppmv range vapor 

matrices 

TO-14A/TO-15 (Standard or Quad) 0.5 – 5.0 ppbv Ambient air, soil gas, and ppbv level 

vapor matrices 

TO-14A/TO-15 (Low-level) 0.1 – 0.5 ppbv Indoor and outdoor air 

TO-14A/TO-15 SIM 0.003 – 0.5 ppbv Indoor and outdoor air 

 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 

compounds are communicated at the time of client proposal request. Unless otherwise directed, Eurofins 

Air Toxics reports these non-routine compounds with partial validation.  Validation may include a 3-point 

calibration with the lowest concentration defining the reporting limit, no second source verification 

analyzed, and no method detection limit study performed unless previous arrangements have been made.  

In addition, stability of the non-standard compound during sample storage is not validated. Full validation 

may be available upon request. 

Eurofins Air Toxics takes no modifications of technical significance to Method TO-15 for the “Quad” 

configurations.  Since Eurofins Air Toxics applies TO-15 methodology to all Summa canisters regardless 

of whether TO-14A or TO-15 is specified by the project, the laboratory performs a modified version of 

method TO-14A as detailed in Table 1.  Please note that Methods TO-14A and TO-15 were validated for 

specially treated canisters.  As such, the use of Tedlar bags for sample collection is outside the scope of 

the method and not recommended for ambient or indoor air samples.  It is the responsibility of the data 

user to determine the usability of TO-14A and TO-15 results generated from Tedlar bags.  
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Table 1.  Summary of TO-14A Method Modifications 

Requirement TO-14A Eurofins Air Toxics Modifications 

Sample Drying System Nafion Drier Multibed hydrophobic sorbent  

Blank acceptance criteria ≤ 0.2 ppbv ≤ RL 

BFB ion abundance 

criteria 

Ion abundance criteria 

listed in Table 4 of 

TO-14A 

Follow abundance criteria listed in TO-15. 

BFB absolute abundance 

criteria 

Within 10% when 

comparing to the 

previous daily BFB 

CCV internal standard area counts are compared to ICAL; 

corrective action when recovery is less than 60%. 

Initial Calibration ≤ 30% RSD for listed 

39 VOCs 

≤ 30% RSD with 2 of Eurofins Air Toxics’ 62 standard compounds 

allowed out to ≤ 40% RSD 

 

The standard target analyte list, reporting limit (RL) also referred to as Limit of Quantitation, QC criteria, 

and QC summary can be found in Tables 2 through 5. 

Table 2.  Method TO-14A/TO-15 Analyte List (Quad) 

Analyte 
RL/LOQ  

(ppbv)  

QC Acceptance Criteria   

ICAL 

(%RSD) 
CCV (%R) ICV/LCS 

(%R) 

Precision 

Limits 

(Max. RPD) 

1,1,2,2-Tetrachloroethane  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1,2-Trichloroethane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2,4-Trichlorobenzene  2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2,4-Trimethylbenzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dibromoethane (EDB)  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichlorobenzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichloroethane  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichloropropane  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3,5-Trimethylbenzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3-Dichlorobenzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,4-Dichlorobenzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Benzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromomethane* 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Carbon Tetrachloride  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Chlorobenzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloroethane 2.0 ≤ 30% 70 – 130 70 – 130 ± 25 
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Analyte 
RL/LOQ  

(ppbv)  

QC Acceptance Criteria   

ICAL 

(%RSD) 
CCV (%R) ICV/LCS 

(%R) 

Precision 

Limits 

(Max. RPD) 

Chloroform  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloromethane  5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Chlorotoluene (Benzyl Chloride)  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

cis-1,2-Dichloroethene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

cis-1,3-Dichloropropene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Dichloromethane (Methylene Chloride)  5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Ethylbenzene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 11 (Trichlorofluoromethane)  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 113 (Trichlorotrifluoroethane)  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 114  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 12 (Dichlorodifluoromethane)  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Hexachlorobutadiene  2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

m,p-Xylene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Methyl Chloroform (1,1,1-Trichloroethane)  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

o-Xylene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Styrene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Tetrachloroethene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Toluene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

trans-1,3-Dichloropropene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Trichloroethene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Vinyl Chloride  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3-Butadiene  0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,4-Dioxane  2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

2-Butanone (Methyl Ethyl Ketone) 2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

2-Hexanone  2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

4-Ethyltoluene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

4-Methyl-2-Pentanone (MIBK) 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Acetone  5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromodichloromethane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromoform 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Carbon Disulfide 2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Cyclohexane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Dibromochloromethane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Ethanol 2.0 ≤ 30% 70 – 130 70 – 130 ± 25 
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Analyte 
RL/LOQ  

(ppbv)  

QC Acceptance Criteria   

ICAL 

(%RSD) 
CCV (%R) ICV/LCS 

(%R) 

Precision 

Limits 

(Max. RPD) 

Heptane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Hexane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Isopropanol  2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Methyl t-Butyl Ether (MTBE) 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Tetrahydrofuran 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

trans-1,2-Dichloroethene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

 2,2,4-Trimethylpentane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Cumene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Propylbenzene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

3-Chloroprene 2.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Naphthalene** 1.0 ≤40% 60 – 140 60 – 140 ± 25 

TPH (Gasoline) *** 50 
1-Point 

Calibration 
N/A 

ICV only; 

60 – 140 
± 25 

NMOC (Hexane/Heptane)*** 10 
1-Point 

Calibration 
N/A NA ± 25 

*Bromomethane recovery can be variable due to moisture/sorbent interactions specifically on the 2-trap concentration system.  Data 

may require qualifier flags. 

**Due to its low vapor pressure, Naphthalene may exceed TO-15 performance requirements.  The wider QC limits reflect typical 

performance.  Although Naphthalene is not on Eurofins Air Toxics “standard” TO-15 list, it is commonly requested and included 

in Table 2. 

***TPH and NMOC are not on Eurofins Air Toxics’ “standard” TO-15 list, but are included in Table 2 due to common requests. 

 

Table 3.  Internal Standards Table 4.  Surrogates 

Analyte 

Accuracy  

(% R) Analyte 

Accuracy  

(% R) 

Bromochloromethane 60 – 140 1,2-Dichloroethane-d4 70 – 130 

1,4-Difluorobenzene 60 – 140 Toluene-d8 70 – 130 

Chlorobenzene-d5 60 – 140 4-Bromofluorobenzene 70 – 130 
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Table 5.  Summary of Calibration and QC Procedures for Methods TO-14A/TO-15 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Tuning Criteria 

 

Every 24 hours TO-15 ion abundance criteria Correct problem then repeat tune. 

Minimum 5-Point 

Initial Calibration 

(ICAL) 

Prior to sample analysis % RSD  30 with 2 compounds 

allowed out to  40% RSD 

Correct problem then repeat Initial 

Calibration curve. 

Initial Calibration 

Verification and 

Laboratory Control  

Spike (ICV and LCS) 

After each Initial 

Calibration curve, and 

daily prior to sample 

analysis 

Recoveries for 85% of “Standard” 

compounds must be 70–130%.  No 
recovery may be < 50%. 

If specified by the client, in-house 

generated control limits may be used. 

Check the system and reanalyze the 

standard.  Re-prepare the standard if 

necessary to determine the source of error.  

Re-calibrate the instrument if the primary 

standard is found to be in error.  

Initial Calibration 

Verification and 

Laboratory Control  

Spike (ICV and LCS) 

for Non-standard 

compounds 

Per client request or 

specific project 

requirements only 

Recoveries of compounds must be 

60–140%.  No recovery may be 

<50%. 

 

Check the system and reanalyze the 

standard.  Re-prepare the standard if 

necessary to determine the source of error.  

Re-calibrate the instrument if the primary 

standard is found to be in error. 

Continuing 

Calibration 

Verification (CCV) 

for Standard 
compounds 

  

At the start of each 

analytical clock after 

the tune check 

70–130% 

 

Compounds exceeding this criterion and 

associated data will be flagged and narrated 

with the exception of high bias associated 

with non-detects. 

If more than two compounds from the 

standard list recover outside of 70–130%, 

corrective action will be taken.  If any 

compound exceeds 60–140%, samples are 

not analyzed unless data meets project needs. 

Check the system and reanalyze the 

standard.  Re-prepare the standard if 

necessary.  Re-calibrate the instrument if the 

criteria cannot be met. 

Continuing 

Calibration 

Verification (CCV) 

for Non-standard 

Compounds 

Per client request or 

specific project 

requirements only. 

Recoveries of compounds must be 

60–140%.  No recovery may be 
<50%. 

 

Check the system and reanalyze the 

standard.  Re-prepare the standard if 

necessary to determine the source of error.  

Re-calibrate the instrument if the primary 

standard is found to be in error. 

Laboratory Blank After analysis of 

standards and prior to 

sample analysis, or 

when contamination is 

present. 

Results less than the laboratory 

reporting limit 

Inspect the system and re-analyze the blank.  

“B”-flag data for common contaminants. 

Internal Standard (IS) As each standard, 

blank, and sample is 

being loaded 

Retention time (RT) for blanks and 

samples must be within ±0.33 min of 

the RT in the CCV and within ±40% 

of the area counts of the daily CCV 

internal standards. 

For blanks:  Inspect the system and 
reanalyze the blank. 

For samples:  Re-analyze the sample. If the 

ISs are within limits in the re-analysis, report 

the second analysis.  If ISs are out-of-limits a 

second time, dilute the sample until ISs are 

within acceptance limits and narrate.  
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QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Surrogates As each standard, 

blank, and sample is 

being loaded 

70–130% 

If specified by the client, in-house 

generated control limits may be used. 

For blanks:  Inspect the system and 
reanalyze the blank. 

For samples:  Re-analyze the sample unless 

obvious matrix interference is documented.  

If the %Rs are within limits in the re-

analysis, report the second analysis.  If %Rs 

are out-of-limits a second time, report data 

from first analysis and narrate. 

Laboratory 

Duplicates  –

Laboratory Control 

Spike Duplicates 

(LCSD) 

One per analytical 

batch 
RPD 25% Narrate exceedances.  If more than 5% of 

compound list is outside criteria or if 

compound has  >40%RPD, investigate the 

cause and perform maintenance as required.  

If instrument maintenance is required, 

calibrate as needed. 
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ANALYTICAL METHODS 

Section 3.0 

Method:  ASTM D1946 – Atmospheric Gases 

Eurofins Air Toxics SOP #8 Revision 23 Effective Date: May 21, 2014  Methods Manual Summary 

Description:  This method involves gas chromatograph (GC) analysis of soil gas, landfill gas, ambient 

air, or stack gas collected in Summa
TM

 canisters, Tedlar bags, or any vessel that has been demonstrated to 

be clean and leak free. Samples are analyzed for Methane, fixed gases, and Non-Methane Organic Carbon 

(NMOC) using modified ASTM D1946 protocols. Because the sample is withdrawn from the vessel by 

positive pressure, rigid containers are first filled to positive pressure using UHP Helium or Nitrogen.  

Samples are then analyzed using a GC equipped with a FID and a TCD. 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 

compounds are communicated at the time of client proposal request. Unless otherwise directed, the 

laboratory reports these non-standard compounds with partial validation.  Validation includes a 3-point 

calibration with the lowest concentration defining the reporting limit, no second source verification is 

analyzed, and no method detection limit study is performed unless previous arrangements have been 

made.  In addition, stability of the non-standard compound during sample storage is not validated. Full 

validation may be available upon request. 

Since the protocols in the ASTM D1946 standard were designed for the analysis of reformed gas, the 

laboratory has taken modifications to apply the method to environmental samples covering a wide 

concentration range and to implement standard NELAP and EPA calibration criteria.  The method 

modifications, standard target analyte list, reporting limits (RL), Quality Control (QC) criteria, and QC 

summary can be found in the following tables.   

Table 1. Summary of Method Modifications for ASTM D1946 

Requirement ASTM D1946 Eurofins Air Toxics Modifications 

Calibration A single-point calibration is performed 

using a reference standard closely 

matching the composition of the unknown.  

A minimum 5-point calibration curve is 

performed.  Quantitation is based on the 

initial calibration, which may or may not 

resemble the composition of the associated 

samples. 

Reference Standard The composition of any reference standard 

must be known to within 0.01 mol % for 

any component. 

The standards used by Eurofins Air Toxics 

are blended to a  95% accuracy. 

Sample Injection Volume Components whose concentrations are in 

excess of 5% should not be analyzed by 

using sample volumes greater than 0.5 

mL. 

The sample container is connected directly 

to a fixed volume sample loop of 1.0 mL.  

Linear range is defined by the calibration 

curve. Bags may be loaded by vacuum or by 

positive pressure.  

Normalization 
Normalize the mole percent values by 

multiplying each value by 100 and 

dividing by the sum of the original values. 

The sum of the original values should not 

differ from 100% by more than 1.0%. 

Results are not normalized.  The sum of the 

reported values can differ from 100% by as 

much as 15%, either due to analytical 

variability or an unusual sample matrix. 

Precision Precision requirements established at each 

concentration level. 

Duplicates should agree within 25% RPD 

for detections >5X the RL. 
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Table 2.  ASTM D1946 Method Compound List and QC Limits 

Compound 

Reporting 

Limit   

(%) 

ICAL      

Criteria 

(%RSD) 

ICV/LCS   

Criteria 

(%R) 

CCV        

Criteria 

(%D) 

Precision    

Limits 

(RPD)** 

Carbon Dioxide 0.010  15% 85 – 115  15%  25% 

Carbon Monoxide 0.010  15% 85 – 115  15%  25% 

Methane 0.00010  15% 85 – 115  15%  25% 

Ethene 0.0010  15% 85 – 115  15%  25% 

Ethane 0.0010  15% 85 – 115  15%  25% 

Nitrogen 0.10  15% 85 – 115  15%  25% 

NMOC 0.010  15% 85 – 115  15%  25% 

Oxygen 0.10  15% 85 – 115  15%  25% 

Helium 0.050  15% 85 – 115  15%  25% 

Hydrogen 0.010*  15% 85 – 115  15%  25% 

*Reporting limit is 1.0% when sample is pressurized with Helium.  

**For detections greater than 5 times the reporting limit. 

 

Note:   Results are reported in units of mol %.  If required to report volume % or ppmV, a 

compressibility factor of 1 for all gases will be assumed.  As a result, mol % is assumed to be 

equivalent to volume %.  This assumption may result in a bias for highly compressible gases at 

high concentrations and pressures. 
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Table 3.  Summary of Calibration and QC Procedures for Mod. ASTM Method D1946 

QC Check Minimum Frequency 
Acceptance 

Criteria 
Corrective Action 

Initial Calibration Curve 

(ICAL) 

Prior to sample analysis RSD  15% Correct problem then repeat Initial 

Calibration. 

Second Source Verification 

(LCS) 

All analytes: once per Initial 

Calibration, and with each 

analytical batch 

%R between  

85–115% 

Check the system and re-analyze the 

standard.  Re-calibrate the instrument if 

the criteria cannot be met. 

Continuing Calibration 

Verification (CCV) 

Daily prior to sample 

analysis and after every 20 

reportable samples. 

%D 15% Check the system and re-analyze the 

standard.  Re-calibrate the instrument if 

the criteria cannot be met. 

Laboratory Blank (He) 

(N2 for He and H2 analysis) 

After each daily check 

standard and prior to sample 

analysis, or when 

contamination is present. 

Results below 

the RL 

Inspect the system and re-analyze the 

Blank. 

End Check 

At the end of analytical 

sequence. It can be primary 

(CCV) or Independent 

Source (LCS). 

%R between  

85–115% 

Check system and re-analyze the 

standard.  If the 2
nd 

analysis fails, identify 

and correct the problem. Samples 

analyzed after the last acceptable CCV 

are re-analyzed. 

Sample  Duplicates - 

Laboratory Control Spike 

Duplicate (LCSD) 

One per analytical batch RPD  25% Narrate exceedances.  Investigate the 

cause and perform maintenance as 

required and re-calibrate as needed. 
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ANALYTICAL METHODS 

Section 4.0 

Method:  EPA Method TO-13A PAHs (Full Scan and SIM) 

Eurofins Air Toxics SOP #10   Revision 20 Effective Date:  September 4, 2014 Methods Manual Summary 

Eurofins Air Toxics SOP #74   Revision 12 Effective Date:  March 17, 2015 Methods Manual Summary 

Description:  This method involves drawing a measured volume of air through a filter and sorbent 

cartridge to collect Polychlorinated Biphenyls (PAHs) in the vapor and particulate phases.  The cartridge 

can be PUF/XAD2 or XAD2 only.  While TO-13A describes the use of a high-volume sampling pump, 

which allows for up to 300 cubic meters (m
3
) of air to be collected over a 24-hour period, the method can 

also be applied to low-volume sample applications suitable for indoor air or soil gas.  The sample media 

is extracted in the laboratory using Soxhlet extraction or pressurized fluid extraction (PFE).  The 

concentrated extracts are analyzed for PAHs using a quadrupole gas chromatograph/mass spectrometer 

(GC/MS) in full scan or SIM mode by TO-13A protocol.  Eurofins Air Toxics performs a modified 

version of this method. The method modifications, standard target analyte list, Limit of Quantitation 

(LOQ), QC criteria, and QC summary can be found in the following tables.    

In relation to the prescribed media, sampling and collection efficiencies for compounds not listed in TO-

13A have not been evaluated.  However, if non-standard compounds are required for a project, the 

laboratory reports these compounds with partial validation.  Validation includes a 3-point calibration with 

the lowest concentration defining the reporting limit, no second source verification is analyzed, and no 

method detection limit study is performed unless previous arrangements have been made.  In addition, 

stability of the non-standard compound during sample storage is not validated.  Full validation may be 

available upon request. 

Required Field QC:  EPA Method TO-13 requires at least one field blank per sampling episode.  Matrix 

spikes are referenced, but not definitively required in the routine QA specifications. 

Table 1. Summary of Method Modifications for TO-13A 

Requirements EPA Method TO-13A Eurofins Air Toxics Modifications 

Extraction Solvent 10% ether in hexane for PUF; 

DCM for XAD sorbent.  Final 

extract in hexane. 

DCM for PUF/XAD cartridge and XAD sorbent.  

Final extract in DCM. 

Glassware Cleaning Muffle furnace is utilized. Solvent cleaning procedure is used. 

Extraction Technique Soxhlet extraction Soxhlet extraction or pressurized fluid extraction 

(PFE) 

Reporting List 19 PAHs See Table 2 

Calibration range 0.1–2.5 µg/mL in hexane 1.0–160 µg/mL in methylene chloride for standard 

(quad) or 0.1–40 µg/mL for SIM 

Method Blank < MDL < Reporting Limit 

Surrogate 

Recoveries 

60-120% 50-150% for Field Surrogates Fluoranthene-d10 

and Benzo(a)pyrene-d12 
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Table 2. Modified Method TO-13A Analyte List and Reporting Limits 

Analyte 

SIM 

RL 

(µg) 

RL  

(µg) 

Minimum 

ICAL 

RRF 

ICAL 

(%RSD) 

ICV 

(%R) 

CCV 

(%R) 

Precision 

(%RPD) 

2-Chloronaphthalene* 0.1 1.0 NA ≤ 30 ± 30 ± 30 ≤ 25% 

2-Methylnaphthalene* 0.1 1.0 NA ≤ 30 ± 30 ± 30 ≤ 25% 

Acenaphthylene 0.1 1.0 1.3 ≤ 30 ± 30 ± 30 ≤ 25% 

Acenaphthene 0.1 1.0 0.8 ≤ 30 ± 30 ± 30 ≤ 25% 

Anthracene 0.1 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

Benzo(a)anthracene 0.1 1.0 0.8 ≤ 30 ± 30 ± 30 ≤ 25% 

Benzo(e)pyrene* 0.1 1.0 NA ≤ 30 ± 30 ± 30 ≤ 25% 

Benzo(a)pyrene  0.1 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

Benzo(b)fluoranthene 0.1 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

Benzo(g,h,i)perylene 0.1 1.0 0.5 ≤ 30 ± 30 ± 30 ≤ 25% 

Benzo(k)fluoranthene 0.1 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

Chrysene 0.1 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

Dibenz(a,h)anthracene 0.1 1.0 0.4 ≤ 30 ± 30 ± 30 ≤ 25% 

Fluoranthene 0.1 1.0 0.6 ≤ 30 ± 30 ± 30 ≤ 25% 

Fluorene 0.1 1.0 0.9 ≤ 30 ± 30 ± 30 ≤ 25% 

Indeno(1,2,3-c,d)pyrene 0.1 1.0 0.5 ≤ 30 ± 30 ± 30 ≤ 25% 

Naphthalene 0.1 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

Phenanthrene 0.1 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

Pyrene 0.1 1.0 0.6 ≤ 30 ± 30 ± 30 ≤ 25% 

* Not included in the TO-13A method. 
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 The following two compounds can be analyzed upon client request: 

Analyte 

SIM 

RL 

(µg) 

RL  

(µg) 

Minimum 

ICAL 

RRF 

ICAL 

(%RSD) 

ICV 

(%R) 

CCV 

(%R) 

Precision 

(%RPD) 

Perylene N/A 1.0 0.5 ≤ 30 ± 30 ± 30 ≤ 25% 

Coronene N/A 1.0 0.7 ≤ 30 ± 30 ± 30 ≤ 25% 

 

Table 3.  Surrogates 
 

Table 4.  Internal Standards 

Field Surrogates 

Accuracy 

  (%R)  Analyte 

Accuracy 

(%R) 

Fluoranthene-d10  50 – 150  Acenaphthene-d10 -50 to +100 

Benzo(a)pyrene-d12  50 – 150  Chrysene-d12 -50 to +100 

   Naphthalene-d8 -50 to +100 

Extraction Surrogates 

Accuracy  

(%R)* 
 Perylene-d12 -50 to +100 

Fluorene-d10 60 – 120  Phenanthrene-d10 -50 to +100 

Pyrene-d10 60 – 120  
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Table 5.  Extracted Laboratory Control Samples for TO-13A (PAHs) in Full Scan and SIM 

Analyte (%R)* 

Naphthalene 60 – 120 

Acenapthylene 60 – 120 

Acenaphthene 60 – 120 

Fluorene 60 – 120 

Phenanthrene 60 – 120 

Anthracene 60 – 120 

Fluoranthene 60 – 120 

Pyrene 60 – 120 

Benzo(a)anthracene 60 – 120 

Chrysene 60 – 120 

Benzo(b)fluoranthene 60 – 120 

Benzo(k)fluoranthene 60 – 120 

Benzo(a)pyrene 60 – 120 

Indeno(1,2,3-cd)pyrene 60 – 120 

Dibenzo(a,h)anthracene 60 – 120 

Benzo(g,h,i)perylene 60 – 120 

2-Methylnaphthalene 60 - 120 

2-Chloronaphthalene 60 – 120 

*The LCS and Surrogate limits are derived from Compendium Method TO-13A, Sections 13.3.7.4 and 13.4.6.3 (January 

1999).  These limits only apply to samples that are extracted by Eurofins Air Toxics.  When sample extracts are sent to the 

lab for analysis only, limits of 50-150 % are applied. 

 

U
N
C
O
N
TR

O
LL

E
D
 D

O
C
U
M

E
N
T



  Laboratory Quality Assurance Manual 
  Appendix E 
  Page 23 

   

COMPANY CONFIDENTIAL 

Table 6.  Summary of Calibration and QC Procedures for EPA Method TO-13A 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Tuning Criteria Prior to calibration and at 

start of every 12 hours 

TO-13A tuning criteria Correct problem then repeat tune. 

Initial 5-Point 

Calibration  

Prior to sample analysis ICAL criteria in Table 2 Correct problem then repeat initial 

calibration. 

ICAL ICV All analytes: Once per 

initial calibration 

All target compound 

recoveries must be 

between 70 – 130% 

Determine the source of discrepancy 

between standards.  Re-calibrate if 

needed. 

Continuing 

Calibration 

Verification 

(CCV) 

At the start of every clock 

immediately after the 

DFTPP tune check 

PAHs list: Meet Table 2 

Min. RRF requirement; 

%D  30% 

 

Investigate and correct the problem, up 

to and including re-calibration if 

necessary. High bias associated with 

non-detects in samples will not result in 

re-analysis. 

Internal Standards 

(IS) 

Injected into each 

standard, blank, and 

sample extract prior to 

analysis 

For CCV: Area count 

within 50% to 200% of the 

midpoint of ICAL. 

For blanks, samples, and 

non-CCV QC checks:  
retention times within ± 

0.33 minutes (20 seconds) 

and area counts within 

50% to 200% of the CCV. 

For CCVs:  Investigate and correct the 

problem before proceeding with sample 

analysis.   

For blanks:  Inspect the system and re-

analyze the blank.  

For samples and non-CCV QC:  
Unless there is obvious matrix effect, re-

analyze the samples and dilute the 

sample until the ISs meet the criteria; 

narrate the data to indicate interference.  

Surrogates Field Surrogates:  Blank 

cartridges prior to 

transport to field for 

sampling and lab QC prior 

to extraction. 

Extraction Surrogates:  All 

samples and lab QC prior 

to extraction. 

See Table 3. A new aliquot of the extract is analyzed.  

If Surrogate recoveries are out-of-

control a second time, data is flagged 

and narrated.  Re-analysis is not 

necessary for obvious matrix effects 

(data is flagged for out-of-control 

surrogate recoveries). Air samples 

cannot be re-extracted. 

Extracted 

Laboratory 

Control Samples 

(LCS) 

With each set of up to 20 

extracted samples 

See LCS criteria in Table 

5. 

Re-aliquot and re-analyze the extract.  If 

within limits, report the re-analysis.  

Otherwise, narrate.   

Laboratory Blank With each set of up to 20 

extracted samples 

Results less than 

laboratory reporting limit 

(Table 2).  

Re-aliquot and re-analyze the extract.  If 

less than reporting limit, report the re-

analysis.  Otherwise, narrate and flag the 

data. 
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QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Solvent Blank When samples that are 

extracted together are 

analyzed on different 

analytical shifts 

All target compounds 

below the reporting limit 

(Table 2). 

Re-aliquot and re-analyze the solvent.  If 

less than reporting limit, report the re-

analysis.  Identify the source of 

contamination, and perform 

maintenance as needed.  If maintenance 

required, restart the analytical clock.  

Laboratory 

Duplicates – 

Laboratory 

Control Spike 

Duplicates 

(LCSD) 

One per analytical batch RPD  25% Narrate exceedances.  Investigate the 

cause and perform maintenance as 

required and re-calibrate as needed.  
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ANALYTICAL METHODS 

Section 5.0 

Method:  Modified EPA Method TO-11A Aldehydes/Ketones 

Eurofins Air Toxics SOP #11  Revision 19    Effective Date: August 28, 2014  Methods Manual Summary 

Description:  This method involves high-pressure liquid chromatography (HPLC) analysis of aldehydes 

and ketones in ambient air samples.  The sampling media is a 2,4-Dinitrophenylhydrazine (DNPH)-coated 

(silica) cartridge.  Aldehydes and ketones are readily converted to a stable hydrazone derivative.  The 

DNPH cartridges are eluted with acetonitrile using gravity-feed technique.  Analysis is performed by 

reverse phase HPLC with UV detection at 360 nm. 

 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 

compounds are communicated at the time of client proposal request.  Unless otherwise directed, Eurofins 

Air Toxics reports these non-standard compounds with partial validation.  Validation includes a 3-point 

calibration with the lowest concentration defining the reporting limit, no second source verification is 

analyzed, and no method detection limit study is performed unless previous arrangements have been 

made.  For the extraction process, the non-standard compound recovery is evaluated in the extracted 

laboratory control spike.  In addition, stability of the non-standard compound during sample storage is not 

validated.  Full validation may be available upon request. 

  

Eurofins Air Toxics performs modified versions of this method.  The method modifications, standard 

target analyte list, Limits of Quantitation (LOQs), reporting limits (RLs), Quality Control (QC) criteria, 

and QC summary can be found in the following tables. 

 

Table 1. Summary of Method TO-11A Modifications 

Requirement TO-11A Eurofins Air Toxics Modifications 

Initial Calibration Curve 

(ICAL) 

Multi-point using linear 

regression performed every 6 

months 

Multi-point using average Response 

Factor; re-calibration if daily 

calibration fails, major maintenance, or 

column change. Linear regression is 

performed when requested. Initial 

Calibration (ICAL) is performed at 

least once per year. 

Calibration Model and 

ICAL criterion 

Linear Regression 

R
2
 for curve ≥ 0.999 

Average Response Factor (RF); %RSD 

<10% with demonstration of linearity 

of curve; R
2 
≥ 0.999 

Blank Subtraction Average blank concentrations 

calculated. Blank value subtracted 

from sample result. 

One Lab Blank is analyzed per batch; 

no automatic blank subtraction 

performed on samples. 

Retention Times Precision of Retention Times 

±7% within the daily sample 

batch (±2% for ASTM D5197 

ICAL).   

Retention Time window study is 

performed, but RT windows are 

determined by bracketing standards. 
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Table 2.  Method TO-11A Analyte List and QC Criteria (Environmental Field Samples) 

Analyte 

TO-11A 

LOQ/RL
a  

(µg) 

ICAL 

(%RSD) 

ISCV 

(%R) 

CCV 

(%R) 

Acetaldehyde 0.10 ≤ 10 ± 15 ± 10 

Acrolein
b
 0.25

d
 ≤ 10 ± 15 ± 10 

Benzaldehyde 0.25 ≤ 10 ± 15 ± 10 

Crotonaldehyde 0.25 ≤ 10 ± 15 ± 10 

Formaldehyde 0.05 ≤ 10 ± 15 ± 10 

Hexanal 0.25 ≤ 10 ± 15 ± 10 

Isopentanal 0.25 ≤ 10 ± 15 ± 10 

MEK/Butyraldehydes
c
 0.25 ≤ 10 ± 15 ± 10 

m,p-Tolualdehyde
 
 0.25 ≤ 10 ± 15 ± 10 

o-Tolualdehyde 0.25 ≤ 10 ± 15 ± 10 

Pentanal 0.25 ≤ 10 ± 15 ± 10 

Propanal 0.25 ≤ 10 ± 15 ± 10 

Acetone 0.25 ≤ 10 ± 15 ± 10 

Acetophenone* N/A ≤ 10 ± 15 ± 10 

Isophorone* N/A ≤ 10 ± 15 ± 10 

Heptaldehyde* 0.25 ≤ 10 ± 15 ± 10 

2,5-Dimethylbenzaldehyde* 0.25 ≤ 10 ± 15 ± 10 
a  Noted reporting limits are subject to change based on most current MDL study. 
b Because its derivative is not stable, when the target analyte list includes Acrolein the sample will need to be extracted in 

field. A special order should be placed with the laboratory during the project set-up stage. 
c Methyl Ethyl Ketone and the Butyraldehydes co-elute. 

d  Not recommended. 

* Special compounds upon request only. 
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Table 3. Summary of Calibration and QC Procedures for Method TO-11A 

QC Check 
Minimum 

Frequency 

Acceptance 

Criteria 

Corrective 

Action 

5-Point Initial 

Calibration Curve 

(ICAL) 

Analyzed in triplicate 

prior to sample 

analysis 

%RSD ≤ 10 Repeat calibration. 

Initial Calibration 

Verification (ICV)  

With each ICAL %R = 85–115% Check the system and re-analyze 

the standard.  Re-calibrate the 

instrument if the criteria cannot 

be met. 

Continuing 

Calibration 

Verification (CCV) 

Daily prior to sample 

analysis, after a 

maximum of every 10 

injections, and at the 

end of the analytical 

batch 

Within ±10% of the 

expected value 

Check the system and re-analyze 

the standard.  If the criteria 

cannot be met, re-calibrate the 

instrument. If the standard is 

biased low, re-analyze all 

samples since last acceptable 

CCV. If biased high and samples 

are “ND”, re-analysis is not 

required.  “Q”-flag high 

recoveries. 

Instrument (Solvent) 

Blank Analysis 

Following analysis of 

Standards 

Results less than the  

laboratory RL 

Inspect the system and  

re-analyze the blank. 

Laboratory Duplicates 

- Laboratory Control 

Spike Duplicate 

One per analytical 
batch 

RPD  25% Re-analyze the sample a third  

time.  If the limit is exceeded again, 

investigate the cause and bring the 

system back to working order.  If 

no problem is found with the 

system, narrate the data. 
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ANALYTICAL METHODS 

Section 6.0 

Method:  ASTM D5504 – Sulfur Compounds                                               

Eurofins Air Toxics SOP #13  Revision 18 Effective Date: September 4, 2014 Methods Manual Summary 

Description:  This method involves gas chromatograph (GC) analysis of whole air samples for sulfur 

compounds collected in Tedlar bags.  Detection of volatile sulfur compounds is accomplished using a 

Sulfur Chemiluminescence Detector (SCD) following method ASTM D5504.   

Care should be taken to ensure samples to be analyzed for reduced sulfur compounds do not come into 

contact with any metal surfaces.  In addition, because of the reactivity of Hydrogen Sulfide (H2S), and 

mercaptans, samples collected in Tedlar bags should be analyzed within 24 hours of collection.  Samples 

collected in Tedlar bags should also be protected from heat and light. 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 

compounds are communicated at the time of client proposal request. Unless otherwise directed, the 

laboratory reports these non-standard compounds with partial validation.  Validation includes a 3-point 

calibration with the lowest concentration defining the reporting limit, no second source verification is 

analyzed, and no method detection limit study is performed unless previous arrangements have been 

made.  In addition, stability of the non-standard compound during sample storage is not validated. Full 

validation may be available upon request. 

The laboratory is not equipped to handle >100 ppmv levels of sulfur compounds.  Please notify the 

laboratory if ppmv levels of sulfur compounds are anticipated. 

Method Modifications:  

 

Modifications to ASTM D5504-12 used to carry out the analyses of air samples appear in Table 1. 

Table 1.  Summary of Method Modifications 

Requirement ASTM D5504 ATL Modifications 

Sulfur Standards Use compressed gases and permeation 

devices to generate calibration standards.  

Compressed gases are used for Hydrogen 

Sulfide, Carbonyl Sulfide, and Methyl 

Mercaptan.  Other sulfurs compounds are 

blended in the vapor phase using methanolic 

stock standards. 

The Quality Control (QC) elements listed in the latest ASTM Method D5504-12 are suggested, not 

required.  In general, calibration protocols followed by the laboratory are designed to meet standard 

NELAP and EPA environmental data acceptance criteria.  Several method suggestions of note are not 

included in the laboratory QC procedures unless requested by the client.  The deviations from the method 

recommendations are as follows:  

 

 Calibration is not accomplished using a 3-point calibration forced through zero. 

 Daily calibration standards are not analyzed in triplicate to meet the requirement that consecutive runs 

yield a maximum span of 5%. 
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 Relative response factor normalized with the number of sulfur atoms is not compared to Hydrogen 

Sulfide and evaluated against the 5% difference criterion.  

 All field samples are not analyzed in duplicate. 

 Daily spiked field samples are not analyzed. 

 Calibration standard re-analysis is performed at the end of the analytical batch as recommended; 

however, acceptance criterion is 70-130% instead of 90-110%. 

 

Additionally, upon special request, Eurofins Air Toxics provides passivated canisters for sulfur collection.  

Air Toxics does not examine passivated canisters for continued sulfur stability as required by the method, 

and previous studies have demonstrated that recoveries of the glass-lined canisters indicate a potential 

loss of inertness which can vary from canister to canister.  Sample analysis results derived from 

passivated canister media are reported with the appropriate narration.  Per the ASTM D5504 method, the 

storage time when using a passivated/lined canister is not to exceed 7 days. 

The standard target analyte list, reporting limits (RL), QC criteria, and QC summary can be found in the 

following tables. 
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Table 1.  ASTM Method D5504 Compound List and QC Limits 

Analyte 
RL 

(ppbv) 

QC Acceptance Criteria 

ICAL 

(% RSD) 

LCS/ CCV* 

(% R) 

Precision  

(% RPD) 

2,5-Dimethylthiophene 4.0  30 70 – 130  25 

2-Ethylthiophene 4.0  30 70 –130  25 

3-Methylthiophene 4.0  30 70 – 130  25 

Carbon Disulfide 5.0  30 70 – 130  25 

Carbonyl Sulfide 4.0  30 70 – 130  25 

Diethyl Disulfide 4.0  30 70 – 130  25 

Diethyl Sulfide 4.0  30 70 – 130  25 

Dimethyl Disulfide 4.0  30 70 – 130  25 

Dimethyl Sulfide 4.0  30 70 – 130  25 

Ethyl Mercaptan 4.0  30 70 – 130  25 

Ethyl Methyl Sulfide 4.0  30 70 – 130  25 

Hydrogen Sulfide 4.0  30 70 – 130  25 

Isobutyl Mercaptan 4.0  30 70 – 130  25 

Isopropyl Mercaptan 4.0  30 70 – 130  25 

Methyl Mercaptan 4.0  30 70 – 130  25 

n-Butyl Mercaptan 4.0  30 70 – 130  25 

n-Propyl Mercaptan 4.0  30 70 – 130  25 

tert-Butyl Mercaptan 4.0  30 70 – 130  25 

Tetrahydrothiophene 4.0  30 70 – 130  25 

Thiophene 4.0  30 70 – 130  25 

*The recovery for all analytes should be 70-130%; end check recoveries are 70-130% with 2 allowed out up to 60-

140%.  The recovery for Hydrogen Sulfide, Carbonyl Sulfide and Carbon Disulfide must be 70-130%.   
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Table 2.  Summary of Calibration and QC Procedures for ASTM Method D 5504 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Initial Calibration 

(ICAL) 

Prior to sample analysis A minimum of 5 points (3 points 

may be accepted to meet sample 

hold times.) 

% RSD  30  

Evaluate system.  Re-prepare and/or 

re-analyze calibration points.   

Second Source 

Verification (LCS) 

With each Initial 

Calibration; with each 

analytical batch. 

70–130% of the expected values 

for all the compounds 

Check the system, re-prepare and/or 

re-analyze standard.  Re-calibrate 

instrument if CCV shows similar 

recoveries.  If recoveries are high 

and no detections are expected, 

sample analysis may proceed.  If 

hold-time is at risk, flagging and 

narration of non-compliant 

compounds may be appropriate. 

Continuing 

Calibration 

Verification  

(CCV) 

Daily prior to sample 

analysis 

%Recovery = 70–130%    Check the system, re-prepare and re-

analyze standard.  Re-calibrate 

instrument if re-analysis shows 

similar recoveries.  If recoveries are 

high and no detections are expected, 

sample analysis may proceed.  If 

hold-time is at risk, flagging and 

narration of non-compliant may be 

appropriate. 

Laboratory Blank  After daily LCS and after 

high level samples and 

mid-check standards as 

needed 

Results less than the laboratory 

reporting limit. 

Inspect the system and re-prepare the 

lab blank bag.  Flag associated 

detections with a “B” flag. 

End Check 

 

At the end of the 

analytical sequence 

Recoveries within 70–130% with 

2 target analytes not exceeding 

60–140%.  

The recovery for Hydrogen 

Sulfide, Carbonyl Sulfur and 

Carbon Disulfide must be 70–

130%.   

Re-analyze the standard to confirm 

loading procedure.  If the 2
nd 

analysis 

fails, identify and correct the 

problem.  If possible re-analyze all 

or a subset samples after the last 

compliant QC check.  If re-analysis 

within hold-time is not possible, flag 

data affected data.  No flags are 

required if recovery is high and no 

associated compounds are detected.   U
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Laboratory 

Duplicates – 

LCS/LCSD 

One per analytical batch RPD < 25% Verify that the sample or LCS is 

securely attached to the sample 

introduction line.  If a problem is 

identified, document in the run log 

and re-analyze the duplicate pair.  If 

no loading problem is identified, 

narrate exceedances.  If LCSD is 

analyzed immediately after LCS and 

precision is not met, notify manager 

or technical support team before 

proceeding with sample analysis. 
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ANALYTICAL METHODS 

Section 7.0 

Method:  Modified EPA Methods TO-4A/TO-10A Pesticides and PCBs 

Eurofins Air Toxics SOP #26    Revision 20     Effective Date: March 16, 2015     Methods Manual Summary 

Description:  These methods involve drawing a measured volume of air through a filter and PUF 

cartridge to collect pesticides and Aroclors in the vapor and particulate phases.  EPA Method TO-4A 

describes the use of a high-volume sampling pump which allows for up to 300 cubic meters (m
3
) of air to 

be collected over a 24-hour period, while the TO-10A method describes a low-volume sample application 

suitable for indoor air.  Filters are not required for TO-10A sample collection.  The sample media is 

extracted in the laboratory using Soxhlet extraction or Pressurized Fluid Extraction (PFE).  The extracts 

are solvent-exchanged to hexane, concentrated to a final volume, and analyzed for chlorinated pesticides 

and PCBs using a gas chromatograph (GC) equipped with a dual Electron Capture Detector (ECD) for 

detection and confirmation.   

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 

compounds are communicated at the time of client proposal request. Unless otherwise directed, the 

laboratory reports these non-standard compounds with partial validation.  Validation includes a 3-point 

calibration with the lowest concentration defining the reporting limit, no second source verification is 

analyzed, and no method detection limit study is performed unless previous arrangements have been 

made.  For the extraction process, the non-standard compound recovery is evaluated in the extracted 

laboratory control spike.  In addition, stability of the non-standard compound during sample storage is not 

validated. Full validation may be available upon request. 

Eurofins Air Toxics performs modified versions of these methods. The method modifications, standard 

target analyte list, reporting limit (RL) Quality Control (QC) criteria, and QC summary can be found in 

the following tables. 

  Table 1.  Summary of Method Modifications for TO-4A/TO-10A 

Requirement EPA Methods TO-4A/TO-10A 

Eurofins Air Toxics 

Modifications 

Extraction Solvent 10% (5% for TO-10A) Diethyl Ether in 

Hexane 

Dichloromethane (DCM) 

exchanging to Hexane during the 

concentration step 

Reagent Blank Set up extraction system without 

filter/PUF; reflux with solvent. 

No Reagent Blank is extracted.  

Reagent lots are certified as 

acceptable prior to use. 

Media certification (TO-10A 

only) 

< 0.01 µg for single peak analytes; < 0.1 

µg for PCBs 

< Reporting Limit for all analytes 

Frequency of Continuing 

Calibration Verification (CCV) 

Every 10 samples Every 20 samples with internal 

standard 

PCB Quantitation Requires a minimum of 5 peaks. Use 4 peaks for quantitation. 
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Field Spike  Requires one PUF cartridge from each 

batch of 20 to be spiked with standard 

and not be used during the sampling 

period.  The spiked PUF plug is placed 

in a sealed container, then extracted 

along with samples.  

A spike is prepared at the time of 

sample extraction only. 

Sampling Efficiency 

Determination 

Prior to implementation of method and 

then periodically determine sampling 

efficiency by spiking PUF and sampling 

ambient air to determine recoveries. 

No sampling efficiencies have 

been determined by the laboratory. 
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Table 2.  Methods TO-4A/TO-10A Reporting and QC Limits 

Analyte RL 

(µg) 

Low Point 

of the 

Curve (µg) 

QC Acceptance Criteria 

ICAL 

(%RSD) 

ICV  

(%R) 

CCV  

(%D) 

LCS  

(%R) 

4,4’-DDD 0.10 0.10  20 ± 15 ± 15 65 – 125 

4,4’-DDE 0.10 0.10  20 ± 15 ± 15 65 – 125 

4,4’-DDT 0.10 0.10  20 ± 15 ± 15 65 – 125 

4,4’-Methoxychlor 1.0 1.0  20 ± 15 ± 15 65 – 125 

Aldrin 0.10 0.10  20 ± 15 ± 15 65 – 125 

alpha-BHC 0.10 0.10  20 ± 15 ± 15 65 – 125 

cis-Chlordane 0.10 0.10  20 ± 15 ± 15 65 – 125 

Aroclor 1016/1242 1.0 1.0  20 ± 15 ± 15 65 – 125 

Aroclor 1221 1.0 NA  20 ± 15 ± 15  

Aroclor 1232 1.0 NA  20 ± 15 ± 15  

Aroclor 1248 1.0 NA  20 ± 15 ± 15  

Aroclor 1254 1.0 NA  20 ± 15 ± 15  

Aroclor 1260 1.0 1.0  20 ± 15 ± 15 65 – 125 

beta-BHC 0.10 0.10  20 ± 15 ± 15 65 – 125 

delta-BHC 0.10 0.10  20 ± 15 ± 15 65 – 125 

Dieldrin 0.10 0.10  20 ± 15 ± 15 65 – 125 

Endosulfan I 0.10 0.10  20 ± 15 ± 15 65 – 125 

Endosulfan II 0.10 0.10  20 ± 15 ± 15 65 – 125 

Endosulfan Sulfate 0.10 0.10  20 ± 15 ± 15 65 – 125 

Endrin 0.10 0.10  20 ± 15 ± 15 65 – 125 

Endrin Aldehyde* 0.10 0.10  20 ± 15 ± 15 65 – 125 

Endrin Ketone 0.10 0.10  20 ± 15 ± 15 65 – 125 

gamma-BHC (Lindane) 0.10 0.10  20 ± 15 ± 15 65 – 125 

trans-Chlordane 0.10 0.10  20 ± 15 ± 15 65 – 125 

Heptachlor 0.10 0.10  20 ± 15 ± 15 65 – 125 

Heptachlor Epoxide 0.10 0.10  20 ± 15 ± 15 65 – 125 

Technical Chlordane 1.0 NA  20 ± 15 ± 15  

Toxaphene 1.0 NA  20 ± 15 ± 15  
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 The noted multi-component compounds use a one-point calibration. 

 Recovery limits are derived from Compendium Method TO-10A January 1999. 

 Recovery limits are for extracted samples only.  Non-extracted samples use limits of 85–115 %R. 

 Not routinely reported but available at client request. 

 

 

Mirex is not included in the standard pesticides list but can be performed upon request. 

*Internal studies have shown poor recoveries of Endrin Aldehyde from PUF cartridge. In-house generated 

control limits are used to evaluate recovery of this compound.  

 

Surrogates 

Analyte %R      

2,4,5,6-Tetrachloro-m-xylene (TCMX) 60 – 120       

Decachlorobiphenyl (DCB) 60 – 120      
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   Table 3.  Summary of Calibration and QC Procedures for Methods TO-4A/TO-10A  

QC Check 

Minimum 

Frequency 

Acceptance 

Criteria 

Corrective 

Action 

5-Point Initial 

Calibration Curve 

(ICAL)* 

Prior to sample 

analysis 
%RSD  20 for each 

compound or average %RSD  

 20. 

Use linear regression per SW-846 or re-

calibrate. 

Independent 

Calibration 

Verification (ICV) 

After each Initial 

Calibration 

Recovery of an individual 

component or the average of all 

the target components for a list 

of 5 or more target components 

within 85–115% recovery.  Not 

to exceed 75–125% for any 

individual compounds. 

Investigate the source of discrepancy, 

including re-preparation and re-analysis 

of standard.  Re-calibrate if needed. 

Breakdown Check 

(Endrin and p,p'-

DDT) 

Daily, prior to 

Initial Curve; CCV 

for pesticide 

analysis only. 

Degradation  15% Perform maintenance.  Repeat breakdown 

check. 

Continuing 

Calibration 

Verification (CCV) 

Daily, prior to 

sample analysis, 

every 20 samples, 

and at the end of 

the analysis 

sequence, at a 

minimum of every 

24 hours. 

Recovery of an individual 

component or the average of all 

the pesticide target components 

for a list of 5 or more target 

components, within 15% of the 

expected values.  Not to exceed 

75–125% for any individual 

compounds. 

Analyze new ICAL and/or prepare fresh 

standards.  If the standard analyzed is 

recovering high and associated samples 

are ND, "Q" flag the high recoveries.  If 

the standard analyzed is recovering  

low, re-analyze all samples. 

Laboratory Control 

Spike (LCS) for 

compounds noted 

in Table 2. 

Extracted with 

each set of up to 

20 samples 

As mentioned in Table 2 Analyze another aliquot.  If it still fails, 

"Q" flag the compounds that are outside 

the control limits. 
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Surrogates All samples, QC, 

and blanks prior to 

extraction 

As mentioned in Table 2 Analyze another aliquot. If it still fails, 

"Q" flag the compounds outside the 

control limits. 

Internal Standard With all analyses CCV 50–200% compared to 

midpoint of ICAL; samples 

50–200% compared to first 

CCV of the daily analytical 

batch. 

Analyze another aliquot. If a CCV fails, 

correct problem before proceeding.  If a 

sample fails, analyze a second time.  If it 

still fails, dilute the sample until IS meets 

the criteria.  Narrate the matrix 

interference. 

Laboratory Blanks With each set of up 

to 20 samples 

extracted 

Results less than the 

Laboratory reporting limit. 

Analyze another aliquot.  If it still fails, 

"B" flag the compounds that do not meet 

the acceptance criteria. 

Laboratory 

Duplicates 

Laboratory Control 

Spike Duplicate 

One per analytical 

batch 
RPD  25% Narrate exceedances.  Investigate the 

cause and perform maintenance as 

required and re-calibrate as needed. 

Second-Column 

Confirmation 

100% for all 

positive results, for 

both pesticide and 

PCB analyses 

Same as for initial or primary 

column analysis 

Same as for initial or primary column 

analysis 

   * A single-point calibration is performed for Technical Chlordane, Toxaphene, and certain Aroclors. 
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ANALYTICAL METHODS 

Section 8.0 

Method:  EPA Method TO-12 (Non-methane Organic Compounds) 

Eurofins Air Toxics SOP #36    Revision 17    Effective Date: April 09, 2014     Methods Manual Summary 

Description:  This method involves gas chromatograph analysis of whole air samples collected in 

Summa
TM

 canisters or Tedlar bags.  Samples are analyzed for Non-Methane Organic Compounds 

(NMOC) using EPA Method TO-12 protocols.  After concentration on a sorbent bed, samples are 

analyzed using a Flame Ionization Detector (FID).  This method is used when speciation is not required. 

NMOC concentrations are quantified using the response factor of heptane.  As required by the project, 

NMOC results referenced to heptane can be converted to units of ppmC (parts per million of Carbon).  

Additionally, hydrocarbon ranges can be provided based on the elution time of the normal alkanes on the 

GC column.   

Eurofins Air Toxics performs a modified version for each of these methods. The method modifications, 

standard target analyte list, RL, QC criteria, and QC summary can be found in the following tables. 

Table 1. Summary of Method Modifications for TO-12 

Requirement EPA Method TO-12 Eurofins Air Toxics Modifications 

Reporting Limit 0.02 ppmC 0.010 ppmv 

Initial Calibration 

Five levels: Each level three 

runs with %RSD < 3%; linearity 

criterion not specified 

Minimum of three single levels; 

%RSD  30%. 

Sample Analysis Frequency 

Duplicate analysis with 

RPD<5%; report average results 

of two analyses. 

Single analysis.  Duplicate 10% of 

samples with RPD  25% for 

detections > 5X the RL. 

Column* GC column not used. GC column used for analysis. 

Sample concentration Cyrogenic concentration Multibed sorbent concentration 

* The column modification implemented for sample analysis allows for additional characterization based on carbon 

ranges. 
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Table 2.  Method Compound List and QC Limits 

Analyte 
RL  

(ppmv) 

Acceptance Criteria 

ICAL  

(%RSD) 

LCS/CCV 

(%R) 

Precision 

(%RPD)  

Total NMOC ref. to Heptane 0.010  30 75-125%  25 

 
 

 

 

 

Table 3. Summary of Calibration and QC Procedures for TO-12 (NMOC) 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Initial Calibration 

Curve (ICAL) 

Prior to sample 

analysis and/or 

annually 

% RSD ≤ 30 Repeat the calibration. 

Laboratory 

Control Sample 

(LCS) 

With each initial 

calibration and 

analytical batch 

75–125% of the 

expected value 

Check the system and re-analyze the standard.  

Re-calibrate the instrument if the criteria cannot 

be met. 

Continuing 

Calibration 

Verification 

(CCV) 

Daily prior to sample 

analysis and after 

every 20 samples or at 

the end of the 

analytical sequence 

% Difference ± 25 of 

expected value 

Check the system and re-analyze the standard.  

Re-calibrate the instrument if the criteria cannot 

be met.  Re-analyze all samples since the last 

acceptable CCV. 

Laboratory Blank In between analysis of 

standards and project 

samples 

Results less than 

laboratory reporting 

limit 

Repeat the Laboratory Blank.  If the re-analysis 

of the Lab Blank contains above but at less than 

5X the reporting limit, sample analysis may 

proceed and the associated sample results will be 

reported with a B flag. 

Laboratory 

Duplicates/ 

Laboratory 

Control Spike 

Duplicate 

(LCSD) 

One per analytical 

batch 

RPD ≤ 25% Narrate exceedances.  Investigate the cause and 

perform maintenance as required and re-calibrate 

as needed. 
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ANALYTICAL METHODS 

Section 9.0 

Method:  EPA Method TO-14A/TO-15 Volatile Organic Compounds by SIM 

Eurofins Air Toxics SOP #38  Revision 19 Effective Date: March 10, 2015 Methods Manual Summary 

Description:  This method involves Selective Ion Monitoring (SIM) gas chromatograph/mass 

spectrometer (GC/MS) analysis of whole air samples collected in evacuated stainless steel canisters. 

Samples are analyzed for volatile organic compounds (VOCs) using EPA Method TO-14A/TO-15 

protocols.  An aliquot of the sample is withdrawn from the canister through a mass flow controller and 

concentrated onto a hydrophobic drying system that removes water from the sample stream.  The sample 

is then focused onto a cryogenic-cooled column prior to analysis by GC/MS in the SIM mode.   

Mass spectrometer detectors can be set to acquire both SIM and full scan data simultaneously. This 

generates two separate data files in the analytical software. One file contains full scan data and the other 

contains SIM data for selected compounds. The results for each sample in a report will be from two 

separate data files originating from the same analytical run. The two data files have the same base file 

name and are differentiated with a "sim" extension on the SIM data file. 

Eurofins Air Toxics maintains a suite of TO-14A/TO-15 methods, each optimized to efficiently meet the 

data objectives for a wide range of targeted concentration ranges.  The methods, their reporting limits, and 

typical applications are summarized in the table below.  This method summary describes TO-14A/TO-15 

SIM. 

Eurofins Air Toxics Method Base Reporting Limits Typical Application 

TO-14A/TO-15 (5&20) 5 – 20 ppbv Soil gas and ppmv range vapor 

matrices 

TO-14A/TO-15 (Standard or Quad) 0.5 – 5.0 ppbv Ambient air, soil gas, and ppbv level 

vapor matrices 

TO-14A/TO-15 (Low-level) 0.1 – 0.5 ppbv Indoor and outdoor air 

TO-14A/TO-15 SIM 0.003 – 0.5 ppbv Indoor and outdoor air 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 

compounds are communicated at the time of client proposal request.  If full validation of the required 

compound(s) is not available, the laboratory will present Quality Control (QC) options to the client based 

on the project objectives. 

Please note that Methods TO-14A and TO-15 were validated for specially treated canisters.  As such, the 

use of Tedlar bags for sample collection is outside the scope of the method and not recommended for 

ambient or indoor air samples.  It is the responsibility of the data user to determine the usability of TO-

14A and TO-15 results generated from Tedlar bags.  

All samples submitted for TO-15 SIM are screened prior to analysis.  If samples contain high 

concentrations of target and/or non-target VOCs, samples may be analyzed by an alternative TO-15 

method (i.e. Standard or 5&20) with a higher dynamic calibration range. 

Eurofins Air Toxics performs a modified version of TO-15 SIM as detailed in Table 1. Additionally, 

since Eurofins Air Toxics applies TO-15 methodology to all Summa™ canisters regardless of whether 
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TO-14A or TO-15 is specified by the project, Eurofins Air Toxics performs a modified version of method 

TO-14A as described in Table 2.  The default SIM target list, reporting limits (RL), QC criteria and QC 

summary may be found in tables 3 and 4. 
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Table 1. Summary of TO-15 SIM Method Modifications 

Requirement TO-15 Eurofins Air Toxics Modifications 

Blank and standards Zero Air Nitrogen 

Table 2.   Summary of TO-14A SIM Method Modifications 

Requirement TO-14A Eurofins Air Toxics Modifications 

Sample Drying 

System 

Nafion Dryer Multibed hydrophobic sorbent 

ICAL %RSD 

acceptance criteria 

≤ 30% RSD for 

listed 39 VOCs 

Follow TO-15 requirements of ≤ 30%RSD with 2 of standard compound 

list allowed out to ≤ 40%RSD 

Blank and standards Zero air Nitrogen 

BFB ion abundance 

criteria 

Ion abundance 

criteria listed in 

Table 4 of TO-

14A 

Follow abundance criteria listed in TO-15. 

BFB absolute 

abundance criteria 

Within 10% when 

comparing to the 

previous daily 

BFB 

CCV internal standard area counts are compared to ICAL; corrective 

action when recovery is less than 60% 

 

U
N
C
O
N
TR

O
LL

E
D
 D

O
C
U
M

E
N
T



  Laboratory Quality Assurance Manual 
  Appendix E 
  Page 44 

COMPANY CONFIDENTIAL 

 

Table 3 is the list of Standard compounds, reporting limits and QC acceptance criteria.  Each project may 

be customized as needed.  Additional compounds and different reporting limits may be obtainable and/or 

achieved upon request. 

Table 3. Method TO-14A/TO-15 Standard Analyte List (SIM) and QC Limits 

Analyte 

RL/LOQ  

(ppbv)  

QC Acceptance Criteria   

ICAL 

(%RSD) 
CCV (%R) ICV/LCS 

(%R) 

Precision 

Limits 

(Max. RPD) 

Dichlorodifluoromethane (Fr12) 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 114 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloromethane 0.050 ≤ 30% 70 – 130 70 – 130 ± 25 

Vinyl Chloride 0.010 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloroethane 0.050 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethene 0.010 ≤ 30% 70 – 130 70 – 130 ± 25 

Trans-1,2-Dichloroethene 0.100 ≤ 30% 70 – 130 70 – 130 ± 25 

Methyl tert-Butyl Ether 0.100 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethane 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

cis-1,2-Dichloroethene 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloroform 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1,1-Trichloroethane 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Carbon Tetrachloride 0.020 ≤ 40% 60 - 140 60 - 140 ± 25 

Benzene 0.050 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichloroethane 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Trichloroethene 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Toluene 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1,2-Trichloroethane 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Tetrachloroethene 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dibromoethane 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Ethyl Benzene 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

m,p-Xylene 0.040 ≤ 30% 70 – 130 70 – 130 ± 25 

o-Xylene 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1,2,2-Tetrachloroethane 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

1,4-Dichlorobenzene 0.020 ≤ 30% 70 – 130 70 – 130 ± 25 

Naphthalene 0.050 ≤ 40% 60 – 140 60 – 140 ± 25 
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Table 4.  Summary of Calibration and QC Procedures for Methods TO-14A/TO-15 by SIM 

QC Check 

Minimum 

Frequency Acceptance Criteria Corrective Action 

Tuning Criteria Every 24 hours TO-15 Ion Abundance criteria Correct problem then repeat tune. 

Multi-point 

Calibration  

(Minimum of 5 

points) 

Prior to sample 

analysis 

≤ 30% for standard compounds 

with 2 compounds allowed out to 

≤ 40% RSD 

Correct problem then repeat Initial 

Calibration Curve. 

Initial Calibration 

Verification and 

Laboratory Control  

Spike (ICV and 

LCS) 

After each initial 

calibration curve, 

and daily prior to 

sample analysis 

Recoveries for 85% of standard 

compounds must be 70–130%  

(≤ 40% for Methyl tert-Butyl Ether 

and trans-1,2-Dichloroethene).  No 

recovery may be ≤ 50%. 

If specified by the client, in-house 

generated control limits may be 

used. 

Check the system and re-analyze the 

standard.  Re-prepare the standard if 

necessary to determine the source of 

error.  Re-calibrate the instrument if the 

primary standard is found to be in error.  

Initial Calibration 

Verification and 

Laboratory Control  

Spike (ICV and 

LCS) for Non-

Standard 

Compounds 

Per client request 

or specific project 

requirements only 

Recoveries of compounds must be 

60–140%.  No recovery may be 

 ≤ 50%. 

 

Check the system and re-analyze the 

standard.  Re-prepare the standard if 

necessary to determine the source of 

error.  Re-calibrate the instrument if the 

primary standard is found to be in error. 

Continuing 

Calibration 

Verification (CCV) 

  

At the start of 

each day after the 

BFB tune check 

70–130% 

 

Compounds exceeding this criterion and 

associated data will be flagged and 

narrated with the exception of high bias 

associated with non-detects. 

If more than two compounds from the 

standard list recover outside of 70–

130%, corrective action will be taken.  If 

any compound exceeds 60–140%, 

samples are not analyzed unless data 

meets project needs. Check the system 

and re-analyze the standard.  Re-prepare 

the standard if necessary.  Re-calibrate 

the instrument if the criteria cannot be 

met. 

Continuing 

Calibration 

Verification (CCV) 

for Non-Standard 

Compounds 

Per client request 

or specific project 

requirements only 

Recoveries of compounds must be 

60–140%.  No recovery may be  

≤ 50%. 

 

Check the system and re-analyze the 

standard.  Re-prepare the standard if 

necessary to determine the source of 

error.  Re-calibrate the instrument if the 

primary standard is found to be in error. 

Laboratory Blank After analysis of 

standards and 

prior to sample 

analysis, or when 

contamination is 

present. 

Results less than the laboratory 

reporting limit (Table 4) or project 

required reporting limit. 

Inspect the system and re-analyze the 

blank.  “B” flag data for common 

contaminants. 
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QC Check 

Minimum 

Frequency Acceptance Criteria Corrective Action 

Internal Standard 

(IS) 

As each standard, 

blank, and sample 

is being loaded 

Retention time (RT) for blanks and 

samples must be within ±0.33 min 

of the RT in the CCV and within 

±40% of the area counts of the 

daily CCV internal standards. 

For blanks:  Inspect the system and re-

analyze the blank. 

For samples:  Re-analyze the sample. If 

the ISs are within limits in the re-

analysis, report the second analysis.  If 

ISs are out-of-limits a second time, 

dilute the sample until ISs are within 

acceptance limits and narrate.  

Surrogates As each standard, 

blank, and sample 

is being loaded 

70–130% 

If specified by the client, in-house 

generated control limits may be 

used. 

For blanks:  Inspect the system and re-

analyze the blank. 

For samples:  Re-analyze the sample 

unless obvious matrix interference is 

documented.  If the %Rs are within 

limits in the re-analysis, report the 

second analysis.  If %Rs are out-of-

limits a second time, report data from 

first analysis and narrate. 

Laboratory 

Duplicates  - 

Laboratory Control 

Spike Duplicate 

(LCSD) 

One per analytical 

batch 
RPD  25% Narrate exceedances.  If more than 5% 

of compound list outside criteria or if 

compound is > 40%RPD, investigate the 

cause and perform maintenance as 

required.  If instrument maintenance is 

required, calibrate as needed. 
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ANALYTICAL METHODS 

Section 10.0 

Method:  EPA Methods TO-3 and TO-14A (BTEX/TPH) 

Eurofins Air Toxics SOP #43     Revision 22     Effective Date: June 16, 2014     Methods Manual Summary 

Description:  This method involves GC analysis of whole air samples collected in Summa canisters or 

Tedlar bags.  Samples are analyzed for Benzene, Toluene, Ethylbenzene, Xylenes, (BTEX) and Total 

Petroleum Hydrocarbons (TPH).  Either modified EPA Method TO-3 or Method TO-14A or can be used 

to reference laboratory protocols.  BTEX is measured using a Photo Ionization Detector (PID), and TPH 

is measured using a Flame Ionization Detector (FID). Depending on the client’s request, TPH is analyzed 

and referenced to either gasoline or jet fuel. 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 

compounds are communicated at the time of client proposal request. Unless otherwise directed, the 

laboratory reports these non-standard compounds with partial validation.  Validation includes a 3-point 

calibration with the lowest concentration defining the reporting limit, no second source verification is 

analyzed, and no method detection limit study is performed unless previous arrangements have been 

made.  In addition, stability of the non-standard compound during sample storage is not validated. Full 

validation may be available upon request. 

Eurofins Air Toxics performs a modified version for these methods. The method modifications, standard 

target analyte list, reporting limit (RL), QC criteria, and QC summary can be found in the following 

tables. 

Table 1. Summary of Method Modifications for TO-14A 

Requirement EPA Method TO-14A Eurofins Air Toxics Modifications 

Sample Drying System*  Nafion Dryer Multi-bed sorbent 

Sample collection containers Specially treated stainless steel 

canisters 

Method TO-14A is validated for 

samples collected in specially treated 

canisters.   As such, the use of Tedlar 

bags for sample collection is outside the 

scope of the method and not 

recommended for ambient or indoor air 

samples.   Associated results are 

considered qualified. 

* The pre-concentrator modification implemented for sample analysis allows for superior performance over the 

water management and concentration procedures outlined in Method TO-14A.  This multi-bed sorbent approach 

used in EPA Method TO-15 allows for the inclusion of polar compounds such as MTBE, and demonstrates superior 

performance by minimizing carryover issues that can be problematic using the Nafion dryer scenario described in 

Method TO-14A. 
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 Table 2. Summary of Method Modifications for TO-3 

Requirement EPA Method TO-3 Eurofins Air Toxics Modifications 

Sample Collection In-line field method Collection of sample in specially 

treated canisters or alternative 

containers for transport to and analysis 

by an off-site laboratory. 

Preparation of Standards Levels achieved through dilution 

of gas mixture 

Levels achieved through loading 

various volumes of the gas mixture. 

Initial Calibration Calculation 4-point calibration using a linear 

regression model 

5-point calibration using average 

Response Factor 

Initial Calibration Frequency Weekly When daily calibration standard 

recovery is outside 75–125%, or upon 

significant changes to the procedure or 

instrumentation. 

Daily Calibration Standard 

Frequency 

Prior to sample analysis and every 

4-6 hrs 

Prior to sample analysis and at the end 

of sample analysis.  End checks can be 

demonstrated by use of CCV and/or 

LCS standards. 

Minimum Detection Limit 

(MDL) 

Calculated using the equation DL 

= A+3.3S, where A is intercept of 

calibration line and S is the 

standard deviation of at least 3 

reps of low level standard. 

40 CFR Part  136, App.  B 

Sample pre-concentration and 

moisture management 

Cyrogenic pre-concentrator with a 

Nafion dryer 

Multi-bed sorbent system 

  Table 3.  Method Compound List and QC Limits 

Analyte 
RL 

(ppmv) 

Acceptance Criteria 

ICAL 

(%RSD) 

LCS/CCV 

(%R) 

Precision 

(%RPD)  

Benzene 0.001  30 ± 25  25 

Toluene 0.001  30 ± 25  25 

Ethyl Benzene 0.001  30 ± 25  25 

m,p-Xylenes 0.001  30 ± 25  25 

o-Xylene 0.001  30 ± 25  25 

MTBE 0.001  30 ± 25  25 

TPH (Gasoline Range) MW = 100 0.025  30 ± 25  25 

TPH (JP-4 Range) MW = 156 0.025  30 ± 25  25 
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Table 4. Surrogate QC Limits 

Surrogate PID Accuracy (%R) FID Accuracy (%R) 

Fluorobenzene 75–125% 75–150% 

 

Table 5. Summary of Calibration and QC Procedures for TO-3/TO-14A (BTEX & TPH) 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 

5-Point Initial 

Calibration 

(ICAL) 

Prior to sample 

analysis and annually  
%RSD  30 Correct problem, then repeat the 

calibration. 

Initial Calibration 

Verification and 

Laboratory 

Control Sample 

(ICV/LCS) 

With each initial 

calibration, and with 

each analytical batch. 

±25% of the expected 

value 

Check the system and re-analyze the 

standard.  Re-prepare the standard or re-

calibrate the instrument if the criteria 

cannot be met. 

Continuing 

Calibration 

Verification 

(CCV) 

Daily prior to sample 

analysis and can be 

used as an End Check 

±25% of the expected 

value 

For initial CCV: Check the system and re-

analyze the standard.  Re-calibrate the 

instrument if the criteria cannot be met.  

For Mid- and End Checks: Check system 

and re-analyze the standard.  If the second 

analysis fails, identify and correct the 

problem, then re-analyze all samples since 

the last acceptable CCV. 

Laboratory Blank  In between analysis of 

standards and project 

samples 

Results less than the 

laboratory Reporting 

Limit 

Inspect the system and re-analyze the 

Laboratory Blank.  

Surrogate As each standard, 

blank, and sample is 

being loaded 

75–125% recovery on 

the PID; 75–150% on 

the FID 

Low surrogate recovery results in re-

analysis (at a higher dilution if high levels 

of moisture are present).  If recovery is out 

and still low, report the analysis with the 

better recovery and flag.  Because of TPH 

interference, high surrogate recoveries do 

not result in re-analysis.  Data is flagged to 

note high recovery. 

Laboratory 

Duplicate - 

Laboratory 

Control Spike 

Duplicate 

(LCSD) 

One per analytical 

batch 
RPD  25% Narrate exceedances.  Investigate the 

cause, perform maintenance as required, 

and re-calibrate as needed. 
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ANALYTICAL METHODS 

Section 11.0 

Method:  ASTM D1945 – Fixed Gases  & C1-C6 

Eurofins Air Toxics SOP #54  Revision 20 Effective Date: August 28, 2014   Methods Manual Summary 

Description:  This method involves gas chromatograph (GC) analysis of soil gas, landfill gas, ambient 

air, or stack gas collected in Summa
TM

 canisters, Tedlar bags, or any vessel that has been demonstrated to 

be clean and leak free. Samples are analyzed for Methane and fixed gases and can be used to speciate 

individual light hydrocarbons up to C6. This method is also used to provide an estimation of the heating 

value of the gas by method ASTM D3588.  Because the sample is withdrawn from the vessel by positive 

pressure, rigid containers are first filled to positive pressure using UHP Helium or Nitrogen.  Samples are 

then analyzed using a GC equipped with a Flame Ionization Detector (FID) and a Thermal Conductivity 

Detector (TCD). 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 

compounds are communicated at the time of client proposal request. Unless otherwise directed, the 

laboratory reports these non-standard compounds with partial validation.  Validation includes a 5-point 

calibration with the lowest concentration defining the reporting limit (RL), no second source verification 

is analyzed, and no method detection limit study is performed unless previous arrangements have been 

made.  In addition, stability of the non-standard compounds during sample storage is not validated. Full 

validation may be available upon request. 

Since the protocols in the ASTM D1945 standard were designed for the analysis of natural gas, the 

laboratory has made modifications in order to apply the method to environmental samples covering a 

wide concentration range and to implement standard NELAP and EPA calibration criteria.  The method 

modifications, standard target analyte list, RL, Quality Control (QC) criteria, and QC summary can be 

found in the following tables. 

 

Table 1.  Summary of Method Modifications for ASTM D1945 

Requirement ASTM D1945 Eurofins Air Toxics Modifications 

Sample Injection Volume 0.50 mL to achieve Methane 

linearity. 

1.0 mL 

Calibration A single point calibration is 

performed using a reference 

standard closely matching the 

composition of the unknown.  

Standard is analyzed such that 2 

consecutive runs meet method 

repeatability requirements. 

A minimum 5-point calibration curve is 

performed.  Quantitation is based on the initial 

calibration response factor.  A single run of a 

mid-level calibration standard is used to verify 

the initial calibration and  may or may not 

resemble the composition of the associated 

samples. 

Sample Analysis Equilibrate samples to 20-50 F 

above source temperature at field 

sampling. 

No heating of samples is performed. 

Sample Calculation Response factor is calculated using 

peak height for C5 and lighter 

compounds. 

Peak areas are used for all target analytes to 

quantitate concentrations. 

Normalization Sum of original values should not 

differ from 100.0% by more than 

1.0%. 

Sum of original values may range between 85–

115%; normalization of data not performed 

unless client requested. 
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Table 2.  ASTM Method D1945 Compound List and QC Limits 

Analyte 

Reporting  

 Limit  

 (%) 

QC Acceptance Criteria 

ICAL 

 (%RSD) 

CCV/LCS/ICV 

(%R) 

Precision* 

(%RPD) 

Carbon Dioxide 0.01 ≤ 15% ± 15% ≤ 25% 

Carbon Monoxide 0.01 ≤ 15% ± 15% ≤ 25% 

Ethene 0.001 ≤ 15% ± 15% ≤ 25% 

Ethane 0.001 ≤ 15% ± 15% ≤ 25% 

Acetylene 0.001 ≤ 15% ± 15% ≤ 25% 

Isobutane 0.001 ≤ 15% ± 15% ≤ 25% 

Isopentane 0.001 ≤ 15% ± 15% ≤ 25% 

Methane 0.0001 ≤ 15% ± 15% ≤ 25% 

n-Butane 0.001 ≤ 15% ± 15% ≤ 25% 

Neopentane 0.001 ≤ 15% ± 15% ≤ 25% 

n-Pentane 0.001 ≤ 15% ± 15% ≤ 25% 

Nitrogen** 0.10 ≤ 15% ± 15% ≤ 25% 

NMOC (C6+) 0.01 ≤ 15% ± 15% ≤ 25% 

Oxygen 0.10 ≤ 15% ± 15% ≤ 25% 

Propane 0.001 ≤ 15% ± 15% ≤ 25% 

Hydrogen*** 0.01 ≤ 15% ± 15% ≤ 25% 

Helium****
 

0.05 ≤ 15% ± 15% ≤ 25% 

* For detections at > 5X the Reporting Limit.  

**For canisters that have been pressurized with Nitrogen, the amount of Nitrogen in the sample is determined by 

subtraction. 

***For canisters that have been pressurized with Helium, the Reporting Limit is 1.0%.  

****Included by special request only. 

 

Note:   Results are reported in units of mol %.  If required to report volume % or ppmV, a 

compressibility factor of 1 for all gases will be assumed.  As a result, mol % is assumed to be 

equivalent to volume %.  This assumption may result in a bias for highly compressible gases at 

high concentrations and pressures. 
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Table 3.  Summary of Calibration and QC Procedures for Mod. ASTM Method D1945 

QC Check Minimum Frequency Acceptance Criteria Corrective  Action 

Initial Calibration 

(ICAL) 

Prior to sample 

analysis and annually 

< 15% RSD Correct problem, then repeat Initial 

Calibration. 

Initial Calibration 

Verification and 

Laboratory Control 

Spike (ICV and LCS) 

After each Initial 

Calibration and once 

per analytical batch. 

85–115%  Recovery 

If specified by the client, 

in-house generated 

control limits may be 

used. 

Check the system and re-analyze the 

standard.  Re-prepare the standard if 

necessary.  If the primary standard is 

found to be in error, re-prepare the 

primary and calibrate the instrument. 

Continuing Calibration 

Verification (CCV) 

 

Daily prior to sample 

analysis, and can be 

used as an End Check.  

 

± 15% Difference 

Check the system and re-analyze the 

standard.  Re-prepare the standard if 

necessary.  Re-calibrate the instrument 

if the criteria cannot be met. If the 

closing CCV fails, the system is 

checked and the standard is re-

analyzed. Re-prepare the standard if 

necessary.  If the second analysis fails, 

identify and correct the problem, then 

re-analyze all samples since the last 

acceptable CCV.  

Laboratory Blank After analysis of 

standards and prior to 

sample analysis, or 

when contamination is 

present. 

Results less than the 

laboratory Reporting 

Limit 

Inspect the system and re-analyze the 

Laboratory Blank. 

Laboratory Duplicates- 

Laboratory Control 

Spike Duplicate 

(LCSD) 

One per analytical 

batch 
RPD  25% Narrate exceedances.  Investigate the 

cause and perform maintenance as 

required and re-calibrate as needed. 
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ANALYTICAL METHODS 

Section 12.0 

Method:  PM10/TSP – Particulate Matter 

Eurofins Air Toxics SOP #66 Revision 14   Effective Date: October 6, 2014     Methods Manual Summary 

Description:  This method involves equilibrating quartz filters in a conditioning environment of a 

specified temperature and humidity range and weighing the filters before and after field sampling.  

Samples are analyzed for method PM10 using 40 CFR Part 50 Appendix J or for Total Suspended 

Particulate (TSP) using 40 CFR Part 50 Appendix B.  An analytical balance with 0.1 mg resolution is 

used to measure the filter weights.  The corresponding change in mass represents the TSP or PM10 result, 

expressed in µg or µg/m
3
.  The reporting limit is typically 1000 µg. Sampling volumes are required to 

calculate results in units of µg/m
3
. 

 

Table 1.     Conditioning Environment Criteria for Methods PM10 and TSP  

Method 

Conditioning Environment 

Temperature 

(˚F) 

Conditioning Environment Relative 

Humidity 

(%) 

PM10 59F – 86F  5F 20% – 45%  5% 

TSP 59F – 86F  5F  50%  5% 

 

 Table 2.     Summary of Calibration and QC Procedures for Methods PM10 and TSP 

QC Check 

Minimum 

Frequency 

Acceptance 

Criteria 

Corrective 

Action 

Calibration Calibration checks of 3.00 

grams (g) and 5.00 g are 

weighed to bracket the 

expected filter weight of 

~4.5 g prior to sample 

analysis and at the end of 

the analytical batch. 

Accuracy limits of 3.00 g weight: 

2.997 g – 3.003 g 

Accuracy limits of 5.00 g weight: 

4.995 g - 5.005 g 

Correct problem then repeat 

calibration. 

Laboratory 

Duplicates 

Unexposed filters: One per 

analytical batch 

Exposed filters: One 

duplicate per work order 

Unexposed filters: Weights of the 

clean filters should be within 

±0.0028 g of the original value. 

Exposed filters: ≤ 25% RPD and 

weights must be within ±0.005 g 

Re-condition the filter and 

re-weigh. 

    

Laboratory Blanks Immediately after the 

calibration checks 

Post-weight of Lab Blank is less 

than pre-weight and the difference 

is < 0.0028 g. 

Confirm the weight 

difference and narrate. 
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ANALYTICAL METHODS 

Section 13.0 

Method:  EPA Method TO-14A/TO-15 Volatile Organic Compounds (Low-Level) 

Eurofins Air Toxics SOP #83   Revision 14   Effective Date: March 10, 2015  Methods Manual Summary 

Description:  This method involves full scan gas chromatograph/mass spectrometer (GC/MS) analysis of 

whole air samples collected in evacuated stainless steel canisters. Samples are analyzed for volatile 

organic compounds (VOCs) using EPA Method TO-14A/TO-15 protocols.  An aliquot of up to 250 mL 

of air is withdrawn from the canister utilizing a volumetric syringe, volumetric loop, or mass flow 

controller.  This volume is loaded onto a hydrophobic multibed sorbent trap to remove water and carbon 

dioxide and to concentrate the vapor sample.  The focused sample is then flash-heated to sweep adsorbed 

VOCs onto a GC/MS for separation and detection. Compounds are detected using a MS operating in full 

scan mode. 

Eurofins Air Toxics maintains a suite of TO-14A/TO-15 methods, each optimized to efficiently meet the 

data objectives for a wide range of targeted concentration ranges.  The methods, their reporting limits, and 

typical applications are summarized in the table below.  This method summary describes TO-14A/TO-15 

(Low-Level). 

Eurofins Air Toxics Method Base Reporting Limits Typical Application 

TO-14A/TO-15 (5&20) 5 – 20 ppbv Soil gas and ppmv range vapor 

matrices 

TO-14A/TO-15 (Standard or Quad) 0.5 – 5.0 ppbv Ambient air, soil gas, and ppbv level 

vapor matrices 

TO-14A/TO-15 (Low-Level) 0.1 – 0.5 ppbv Indoor and outdoor air 

TO-14A/TO-15 SIM 0.003 – 0.5 ppbv Indoor and outdoor air 

 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 

compounds are communicated at the time of client proposal request. Unless otherwise directed, Eurofins 

Air Toxics reports these non-routine compounds with partial validation.  Validation may include a 3-point 

calibration with the lowest concentration defining the reporting limit, no second source verification 

analyzed, and no method detection limit study performed unless previous arrangements have been made.  

In addition, stability of the non-standard compound during sample storage is not validated. Full validation 

may be available upon request. 

Since Eurofins Air Toxics applies TO-15 methodology to all Summa™ canisters regardless of whether 

TO-14A or TO-15 is specified by the project, Eurofins Air Toxics performs a modified version of method 

TO-14A as detailed in Table 1.  Please note that Methods TO-14A and TO-15 were validated for specially 

treated canisters.  As such, the use of Tedlar bags for sample collection is outside the scope of the method 

and is not recommended for ambient or indoor air samples.  It is the responsibility of the data user to 

determine the usability of TO-14A and TO-15 results generated from Tedlar bags.  

All samples submitted for TO-15 Low-Level are screened prior to analysis.  If samples contain high 

concentrations of target and/or non-target VOCs, samples may be analyzed by an alternative TO-15 

method (i.e., Standard or 5&20) with a higher dynamic calibration range. 
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Table 1.  Summary of TO-14A Method Modifications 

Requirement TO-14A Eurofins Air Toxics Modifications 

Sample Drying System Nafion Dryer Multibed hydrophobic sorbent 

Blank acceptance criteria < 0.2 ppbv  < RL 

BFB ion abundance 

criteria 

Ion abundance criteria 

listed in Table 4 of 

TO-14A 

Follow abundance criteria listed in TO-15. 

BFB absolute abundance 

criteria 
Within 10% when 

comparing to the 

previous daily BFB 

CCV internal standard area counts are compared to ICAL; 

corrective action taken when recovery is less than 60%. 

Blanks and standards 
Zero Air UHP Nitrogen provides a higher purity gas matrix than zero air.  

Initial Calibration  ≤ 30% RSD for listed 

39 VOCs 

≤ 30% RSD with 4 compounds allowed out to ≤ 40% 

 

Table 2.  Summary of Method TO-15 Modifications 

Requirement TO-15 Eurofins Air Toxics Modifications 

Initial Calibration  ≤ 30% RSD with 2 

compounds allowed 

out to < 40% RSD 

≤ 30% RSD with 4 compounds allowed out to ≤ 40% 

Blanks and standards Zero Air UHP Nitrogen provides a higher purity gas matrix than zero air. 

 

The standard target analyte list, reporting limits (RL), also referred to as Limit of Quantitation (LOQ), 

Quality Control (QC) criteria, and QC summary can be found in tables 3 through 6. 
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Table 3.  Method TO-14A/TO-15 Analyte List (Low-Level) and QC Limits 

Analyte 
RL/LOQ  

(ppbv) 

QC Acceptance Criteria 

ICAL  

(%RSD) 

CCV 

 (%R) 

ICV/LCS* 

(%R) 

Precision 

Limits 

(Max. RPD) 

1,1,2,2-Tetrachloroethane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1,2-Trichloroethane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2,4-Trichlorobenzene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2,4-Trimethylbenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dibromoethane (EDB) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichlorobenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichloroethane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichloropropane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3,5-Trimethylbenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3-Dichlorobenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,4-Dichlorobenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Benzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromomethane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Carbon Tetrachloride 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Chlorobenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloroethane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloroform 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloromethane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Chlorotoluene (Benzyl Chloride) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

cis-1,2-Dichloroethene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

cis-1,3-Dichloropropene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Dichloromethane (Methylene Chloride) 0.2 ≤ 30% 70 – 130 70 – 130 ± 25 

Ethylbenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 11 (Trichlorofluoromethane) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 113 (Trichlorotrifluoroethane) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 114 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 12 (Dichlorodifluoromethane) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Hexachlorobutadiene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

m,p-Xylene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Methyl Chloroform (1,1,1-

Trichloroethane) 
0.1 ≤ 30% 70 – 130 70 – 130 ± 25 
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Analyte 
RL/LOQ  

(ppbv) 

QC Acceptance Criteria 

ICAL  

(%RSD) 

CCV 

 (%R) 

ICV/LCS* 

(%R) 

Precision 

Limits 

(Max. RPD) 

o-Xylene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Styrene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Tetrachloroethene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Toluene 0.1 < 30% 70 – 130 70 – 130 ± 25 

trans-1,3-Dichloropropene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Trichloroethene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Vinyl Chloride 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3-Butadiene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

1,4-Dioxane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

2-Butanone (Methyl Ethyl Ketone) 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

2-Hexanone 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

4-Ethyltoluene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

4-Methyl-2-Pentanone (MIBK) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Acetone 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromodichloromethane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromoform 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Carbon Disulfide 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Cumene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Cyclohexane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Dibromochloromethane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Ethanol 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Heptane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Hexane 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Isopropanol 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

Methyl tert-Butyl Ether (MTBE) 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Propylbenzene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

Tetrahydrofuran 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

trans-1,2-Dichloroethene 0.1 ≤ 30% 70 – 130 70 – 130 ± 25 

2,2,4-Trimethylpentane 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 

3-Chloroprene 0.5 ≤ 30% 70 – 130 70 – 130 ± 25 
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Non-Standard Compounds 

Analyte 
RL/LOQ  

(ppbv)  

 QC Acceptance Criteria 

ICAL 

 (%RSD) 

 

CCV (%R) 
ICV/LCS 

(%R) 

Precision 

Limits 

(Max. RPD) 

Acrolein 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Butane 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Ethyl tert-Butyl Ether 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Isopentane 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Isopropyl Ether 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Methylcyclohexane 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Naphthalene** 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Propylene 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

tert-Amyl Methyl Ether 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

Vinyl Acetate 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

tert-Butyl Alcohol 0.5 ≤ 40% 60 – 140 60 – 140 ± 25 

TPH (Gasoline)*** 10 
1- Point 

Calibration 
N/A 

ICV only: 

60 – 140 ± 25 

NMOC (Hexane/Heptane)*** 2.0 
1- Point 

Calibration 
N/A N/A ± 25 

 

*See Table 6. 

**Due to its low vapor pressure, Naphthalene does not meet TO-15 performance requirements.  The wider QC limits reflect 

typical performance.  Although Naphthalene is not on Eurofins Air Toxics “standard” TO-15 list, it is commonly requested and 

therefore included in Table 3. 

***TPH and NMOC are not on Eurofins Air Toxics’ standard TO-15 list, but are included in Table 3 due to common requests. 

 

Table 4.  Internal Standards Table 5.  Surrogates 

Analyte 
Accuracy 

(% R) 
Analyte 

Accuracy 

(% R) 

Bromochloromethane 60 – 140 1,2-Dichloroethane-d4 70 – 130 

1,4-Difluorobenzene 60 – 140 Toluene-d8 70 – 130 

Chlorobenzene-d5 60 – 140 4-Bromofluorobenzene 70 – 130 
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Table 6.  Summary of Calibration and QC Procedures for Methods TO-14A/TO-15 Low-Level 

QC Check 
Minimum 

Frequency 

Acceptance 

Criteria 

Corrective 

Action 

Tuning Criteria 

 

Every 24 hours TO-15 ion abundance criteria Correct problem then repeat tune. 

Minimum 5-Point 

Initial Calibration 

(ICAL) 

Prior to sample 

analysis 
% RSD  30 with 4 compounds 

allowed out to  40% RSD 

Correct problem then repeat Initial 

Calibration curve. 

Initial Calibration 

Verification and 

Laboratory Control 

Spike (ICV and LCS) 

After each Initial 

Calibration curve, 

and daily prior to 

sample analysis 

Recoveries for 85% of Standard 

compounds must be 70–130%.  No 

recovery may be < 50%. 

If specified by the client, in-house 

generated control limits may be used. 

Check the system and re-analyze 

the standard.  Re-prepare the 

standard if necessary to determine 

the source of error.  Re-calibrate 

the instrument if the primary 

standard is found to be in error.  

Initial Calibration 

Verification and 

Laboratory Control  

Spike (ICV and LCS) 

for Non-standard 

Compounds 

Per client request or 

specific project 

requirements only 

Recoveries of compounds must be 

60–140%.  No recovery may be 

<50%. 

 

Check the system and re-analyze 

the standard.  Re-prepare the 

standard if necessary to determine 

the source of error.  Re-calibrate 

the instrument if the primary 

standard is found to be in error. 

Continuing 

Calibration 

Verification (CCV) 

for Standard 

compounds 

At the start of each 

analytical clock 

after the tune check 

70–130% 

 

Compounds exceeding this 

criterion and associated data will 

be flagged and narrated with the 

exception of high bias associated 

with non-detects. 

If more than 4 compounds from 

the standard list recover outside of 

70–130%, corrective action will be 

taken.  If any compound exceeds 

60–140%, samples are not 

analyzed unless data meets project 

needs. Check the system and re-

analyze the standard.  Re-prepare 

the standard if necessary.  Re-

calibrate the instrument if the 

criteria cannot be met. 

Continuing 

Calibration 

Verification (CCV) 

for Non-Standard 

compounds 

Per client request or 

specific project 

requirements only 

Recoveries of compounds must be 

60–140%.  No recovery may be 

<50%. 

 

Check the system and re-analyze 

the standard.  Re-prepare the 

standard if necessary to determine 

the source of error.  Re-calibrate 

the instrument if the primary 

standard is found to be in error. 

Laboratory  

Blank 

After analysis of 

standards and prior 

to sample analysis, 

or when 

contamination is 

present 

Results less than the laboratory 

reporting limit  

Inspect the system and re-analyze 

the blank.  “B”-flag data for 

common contaminants. 
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Internal  

Standard  

(IS) 

As each standard, 

blank, and sample is 

being loaded 

Retention time (RT) for blanks and 

samples must be within ±0.33 min of 

the RT in the CCV and within ± 40% 

of the area counts of the daily CCV 

internal standards. 

For blanks:  Inspect the system 

and reanalyze the blank. 

For samples:  Re-analyze the 

sample unless obvious matrix 

interference is documented.  If the 

ISs are within limits in the re-

analysis, report the second 

analysis.  If ISs are out-of-limits a 

second time, report data from first 

analysis and narrate. 

Surrogates As each standard, 

blank, and sample is 

being loaded 

70–130% R 

If specified by the client, in-house 

generated control limits may be used. 

For blanks:  Inspect the system 

and re-analyze the blank 

For samples:  Re-analyze the 

sample unless obvious matrix 

interference is documented.  If the 

%Rs are within limits in the re-

analysis, report the second 

analysis.  If %Rs are out-of-limits 

a second time, report data from 

first analysis and narrate. 

Laboratory 

Duplicates - 

Laboratory Control 

Spike Duplicate 

(LCSD) 

One per analytical 

batch 
RPD 25% Narrate exceedances.  If more than 

5% of compound list is outside 

criteria or if compound is >40% 

RPD, investigate the cause and 

perform maintenance as required.  

If instrument maintenance is 

required, calibrate as needed. 
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ANALYTICAL METHODS 

Section 14.0 

Method:  EPA Method TO-14A/TO-15 Volatile Organic Compounds (5&20 ppbv) 

Eurofins Air Toxics SOP #91    Revision 9 Effective Date: March 16, 2015     Methods Manual Summary 

Description:  This method involves full scan gas chromatograph/mass spectrometer (GC/MS) analysis of 

whole air samples collected in evacuated stainless steel canisters. Samples are analyzed for volatile 

organic compounds (VOCs) using EPA Method TO-14A/TO-15 protocols.  An aliquot of up to 0.05 liters 

of air is withdrawn from the canister utilizing a volumetric syringe or mass flow controller.  This volume 

is loaded onto a hydrophobic multibed sorbent trap to remove water and carbon dioxide and to 

concentrate the vapor sample.  The focused sample is then flash-heated to sweep adsorbed VOCs onto a 

secondary trap for further concentration and/or onto a GC/MS for separation and detection.  

Eurofins Air Toxics maintains a suite of TO-14A/TO-15 methods, each optimized to efficiently meet the 

data objectives for a wide range of targeted concentration ranges.  The methods, their reporting limits, and 

typical applications are summarized in the table below.  This method summary describes TO-14A/TO-15 

(5&20).  The 5&20 analytical configuration is designed to directly measure ppmv concentrations with 

minimal offline dilutions due to its wide dynamic calibration range. 

Eurofins Air Toxics Method Base Reporting Limits Typical Application 

TO-14A/TO-15 (5&20) 5 – 20 ppbv Soil gas and ppmv range vapor 

matrices 

TO-14A/TO-15 (Standard or Quad) 0.5 – 5.0 ppbv Ambient air, soil gas, and ppbv level 

vapor matrices 

TO-14A/TO-15 (Low-level) 0.1 – 0.5 ppbv Indoor and outdoor air 

TO-14A/TO-15 SIM 0.003 – 0.5 ppbv Indoor and outdoor air 

 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These 

compounds are communicated at the time of client proposal request. Unless otherwise directed, Eurofins 

Air Toxics reports these non-routine compounds with partial validation.  Validation may include a 3-point 

calibration with the lowest concentration defining the reporting limit, no second source verification 

analyzed, and no method detection limit study performed unless previous arrangements have been made.  

In addition, stability of the non-standard compound during sample storage is not validated. Full validation 

may be available upon request. 

Eurofins Air Toxics takes no modifications of technical significance to Method TO-15 for the “5&20” 

configuration.  Since Eurofins Air Toxics applies TO-15 methodology to all Summa canisters regardless 

of whether TO-14A or TO-15 is specified by the project, the laboratory performs a modified version of 

method TO-14A as detailed in Table 1.  Please note that Methods TO-14A and TO-15 were validated for 

specially treated canisters.  As such, the use of Tedlar bags for sample collection is outside the scope of 

the method and not recommended for ambient air samples.  It is the responsibility of the data user to 

determine the usability of TO-14A and TO-15 results generated from Tedlar bags.  
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Table 1.  Summary of TO-14A Method Modifications 

Requirement TO-14A ATL Modifications 

Sample Drying System Nafion Drier Multibed hydrophobic sorbent  

Blank acceptance criteria < 0.2 ppbv < RL 

BFB ion abundance criteria Ion abundance criteria listed 

in Table 4 of TO-14A 

Follow abundance criteria listed in TO-15 

BFB absolute abundance 

criteria 

Within 10% when 

comparing to the previous 

daily BFB 

CCV internal standard area counts are compared to ICAL; 

corrective action when recovery is less than 60%. 

Initial Calibration ≤ 30% RSD for listed 39 

VOCs 

≤ 30% RSD with 2 of Eurofins Air Toxics’ 62 standard 

compounds allowed out to ≤ 40% 

The standard target analyte list, reporting limit (RL), also referred to as Limit of Quantitation (LOQ), QC 

criteria, and QC summary can be found in Tables 2 through 5. 

Table 2.  Method TO-14A/TO-15 Analyte List (5&20) 

Analyte 
RL/LOQ 

(ppbv) 

QC Acceptance Criteria 

ICAL 

(%RSD) 
CCV (%R) ICV/LCS 

(%R) 

Precision 

Limits 

(Max. RPD) 

1,1,2,2-Tetrachloroethane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1,2-Trichloroethane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,1-Dichloroethene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2,4-Trichlorobenzene 20 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2,4-Trimethylbenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dibromoethane (EDB) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichlorobenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichloroethane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,2-Dichloropropane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3,5-Trimethylbenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3-Dichlorobenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,4-Dichlorobenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Benzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromomethane* 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Carbon Tetrachloride 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Chlorobenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloroethane 20 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloroform 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Chloromethane 20 ≤ 30% 70 – 130 70 – 130 ± 25 
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Chlorotoluene (Benzyl Chloride) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

cis-1,2-Dichloroethene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

cis-1,3-Dichloropropene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Dichloromethane (Methylene Chloride) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Ethylbenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 11 (Trichlorofluoromethane) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 113 (Trichlorotrifluoroethane) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 114 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Freon 12 (Dichlorodifluoromethane) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Hexachlorobutadiene 20 ≤ 30% 70 – 130 70 – 130 ± 25 

m,p-Xylene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Methyl Chloroform (1,1,1-Trichloroethane) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

o-Xylene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Styrene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Tetrachloroethene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Toluene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

trans-1,3-Dichloropropene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Trichloroethene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Vinyl Chloride 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,3-Butadiene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

1,4-Dioxane 20 ≤ 30% 70 – 130 70 – 130 ± 25 

2-Butanone (Methyl Ethyl Ketone) 20 ≤ 30% 70 – 130 70 – 130 ± 25 

2-Hexanone 20 ≤ 30% 70 – 130 70 – 130 ± 25 

4-Ethyltoluene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

4-Methyl-2-Pentanone (MIBK) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Acetone 20 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromodichloromethane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Bromoform 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Carbon Disulfide 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Cyclohexane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Dibromochloromethane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Ethanol 20 ≤ 30% 70 – 130 70 – 130 ± 25 

Heptane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Hexane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Isopropanol 20 ≤ 30% 70 – 130 70 – 130 ± 25 

Methyl t-Butyl Ether (MTBE) 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

U
N
C
O
N
TR

O
LL

E
D
 D

O
C
U
M

E
N
T



  Laboratory Quality Assurance Manual 
  Appendix E 
  Page 64 

COMPANY CONFIDENTIAL 

Tetrahydrofuran 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

trans-1,2-Dichloroethene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

 2,2,4-Trimethylpentane 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Cumene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

Propylbenzene 5.0 ≤ 30% 70 – 130 70 – 130 ± 25 

3-Chloroprene 20 ≤ 30% 70 – 130 70 – 130 ± 25 

Naphthalene** 20 ≤ 40% 60 – 140 60 – 140 ± 25 

TPH (Gasoline) *** 200 
1- Point 

Calibration 

NA ICV only:       

60 – 140 
± 25 

NMOC (Hexane/Heptane)*** 100 
1- Point 

Calibration 

NA 
NA ± 25 

*Bromomethane recovery can be variable due to moisture/sorbent interactions specifically on the 2-trap concentration system.  

Data may require qualifier flags. 

**Due to its low vapor pressure, Naphthalene may exceed TO-15 performance requirements.  The wider QC limits reflect typical 

performance.  Although Naphthalene is not on Eurofins Air Toxics “standard” TO-15 list, it is commonly requested and included 

in Table 2. 

***TPH and NMOC are not on Eurofins Air Toxics’ “standard”  TO-15 list, but are included in Table 2 due to common requests. 

Table 3.  Internal Standards Table 4.  Surrogates 

Analyte 

Accuracy  

(% R) Analyte 

Accuracy  

(% R) 

Bromochloromethane 60 – 140 1,2-Dichloroethane-d4 70 – 130 

1,4-Difluorobenzene 60 – 140 Toluene-d8 70 – 130 

Chlorobenzene-d5 60 – 140 4-Bromofluorobenzene 70 – 130 
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Table 5.  Summary of Calibration and QC Procedures for Methods TO-14A/TO-15 (5&20) 

QC Check 

Minimum 

Frequency 

Acceptance 

Criteria 

Corrective 

Action 

Tuning Criteria Every 24 hours. TO-15 ion abundance criteria Correct problem then repeat tune. 

Minimum 5-Point 

Initial Calibration 

(ICAL) 

Prior to sample 

analysis. 
% RSD  30 with 2 compounds allowed 

out to  40% RSD 

Correct problem then repeat Initial Calibration 

Curve. 

Initial Calibration 

Verification and 

Laboratory 

Control  Spike 

(ICV and  LCS) 

After each Initial 

Calibration curve, 

and daily prior to 

sample analysis 

Recoveries for 85% of "Standard" 

compounds must be 70-130%.  No 

recovery may be <50%. 

If specified by the client, in-house 

generated control limits may be used. 

Check the system and reanalyze the standard.  Re-

prepare the standard if necessary to determine the 

source of error.  Re-calibrate the instrument if the 

primary standard is found to be in error. 

Initial Calibration 

Verification and 

Laboratory 

Control  Spike 

(ICV and  LCS) 

for Non-standard 

compounds 

Per client request or 

specific project 

requirements only. 

Recoveries of compounds must be 60–

140%. No recovery may be <50%. 

Check the system and reanalyze the standard.  Re-

prepare the standard if necessary to determine the 

source of error.  Re-calibrate the instrument if the 

primary standard is found to be in error. 

Continuing 

Calibration 

Verification 

(CCV) 

At the start of each 

analytical clock after 

the tune check. 

70–130% 

 

Compounds exceeding this criterion and associated 

data will be flagged and narrated with the 

exception of high bias associated with non-detects. 

If more than two compounds from the standard list 

recover outside of 70-130%, corrective action will 

be taken.   If any compound exceeds 60-140%, 

samples are not analyzed unless data meets project 

needs. Check the system and reanalyze the 

standard.  Re-prepare the standard if necessary.  

Re-calibrate the instrument if the criteria cannot be 

met. 

Laboratory Blank After analysis of 

standards and prior 

to sample analysis, 

or when 

contamination is 

present. 

Results less than the laboratory reporting 

limit 

Inspect the system and re-analyze the blank.  “B”-

flag data for common contaminants. 

Internal Standard 

(IS) 

As each standard, 

blank, and sample is 

being loaded 

Retention time (RT) for blanks and 

samples must be within ±0.33 min of the 

RT in the CCV and within ±40% of the 

area counts of the daily CCV internal 

standards. 

For blanks:  Inspect the system and reanalyze the 
blank. 

For samples:  Re-analyze the sample. If the ISs 

are within limits in the re-analysis, report the 

second analysis.  If ISs are out-of-limits a second 

time, dilute the sample until ISs are within 

acceptance limits and narrate. 
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QC Check 

Minimum 

Frequency 

Acceptance 

Criteria 

Corrective 

Action 

Surrogates As each standard, 

blank, and sample is 

being loaded. 

70–130% 

If specified by the client, in-house 

generated control limits may be used. 

For blanks:  Inspect the system and reanalyze the 
blank. 

For samples:  re-analyze the sample unless 

obvious matrix interference is documented.  If the 

%Rs are within limits in the re-analysis, report the 

second analysis.  If %Rs are out-of-limits a second 

time, report data from first analysis and narrate. 

Laboratory 

Duplicates – 

Laboratory 

Control Spike 

Duplicates 

(LCSD) 

One per analytical 

batch 
RPD 25% Narrate exceedances.  If more than 5% of 

compound list is outside criteria or if compound 

has >40%RPD, investigate the cause and perform 

maintenance as required.  If instrument 

maintenance is required, calibrate as needed. 
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ANALYTICAL METHODS 

Section 15.0 

Method:  ANALYSIS OF VOCS BY GC/MS COLLECTED ON CHARCOAL-BASED     

PASSIVE SAMPLERS USING MODIFIED EPA TO-17 

Eurofins Air Toxics SOP #100    Revision 7 Effective Date: September 17, 

2015 

  Methods Manual Summary 

Description:  This method involves gas chromatograph/mass spectrometer (GC/MS) analysis of volatile 

organic compounds (VOCs) collected using charcoal-based passive samplers.  These passive samplers 

include the Radiello® 130, SKC badges (575 and Ultra), and the Waterloo Membrane Samplers 

(WMS)™.  Passive samplers are used to measure vapor-phase VOCs in a variety of gaseous matrices 

including indoor air, outdoor air, and soil gas.  VOCs in the sampling environment pass through the 

diffusive barrier or permeable membrane of the sampler at a known, controlled rate (defined as the 

sampling rate) and adsorb to the charcoal-based sorbent pad of the sampler.   

The sorbent is extracted using a volume of carbon disulfide, and the extract is directly injected into a GC 

equipped with an MS.  The retention time and spectral pattern of a compound are compared with that of 

known standard.  Concentrations of the analytes are calculated from the average relative response factors 

of calibration curves obtained from analysis of standard solutions.  The results are reported in units of 

g/sample or g/m
3
 if the sampling rate and duration is known.  To minimize a low bias in the subsurface 

soil gas g/m
3 

concentration due to starvation effects, the WMS-Low Uptake version (WMS-LU) is 

recommended.  Starvation effects occur when the uptake rate of the sampler exceeds the delivery rate of 

vapors from the surrounding soil.   

There are currently no EPA methods for the preparation and analysis of charcoal-based passive samplers 

for environmental monitoring of VOCs in air.  The reference method used for this procedure is EPA TO-

17, which describes the collection of VOCs in ambient air using sorbents and analysis by GC/MS.  

Because TO-17 describes active sample collection using a pump and thermal desorption as the 

preparation step, several modifications are required.  Specifically, the extraction steps using carbon 

disulfide and internal standard addition are based on the recommended procedures published by Radiello 

(FSM).  The modifications taken to EPA Method TO-17 are outlined in Table 1. 

Table 1.  Summary of Method TO-17 Modifications 

Requirement TO-17 EATL Modifications 

Sample collection  Pump pulls measured air 

volume through sorbent tube 

VOCs in air adsorbed onto sorbent bed passively 

through diffusion    

Sample preparation Thermal extraction Solvent extraction 

Sorbent tube 

conditioning 

Condition newly packed 

tubes prior to use. 

Charcoal-based sorbent is a single use media and 

conditioning is conducted by vendor. 

Instrumentation Thermal desorption system Liquid injection system 

Internal Standard Gas-phase internal standard 

introduced on the tube or 

focusing trap during analysis 

Liquid-phase internal standard introduced on the 

tube at the time of extraction 
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Media and sample 

storage 

<4 deg C, 30 days Media shelf life is determined by vendor; sample 

hold-time is 6 months for the RAD130 and WMS.  

Sample preservation requirements are storage in a 

cool, solvent-free refrigerator and optional use of 

ice during shipping. 

Internal Standard 

Recovery 

+/-40% of daily CCV area -50% to +100% of daily CCV area 

Tables 2 through 4 list the target analytes routinely calibrated, along with the extract reporting limits and 

QC acceptance criteria.  Tables 5 through 8 list the reporting limit for each sampler type in units of mass 

and the sampling rate.  The sampling rates for the WMS sampler are maintained as proprietary and are not 

published as part of this document.  To calculate the sample reporting limit in terms of g/m
3
,
 
the 

compound sampling rate and the sample duration are required.  Please consult with the laboratory to 

determine the appropriate sampler to meet project objectives. 

Table 2. Target Analytes, (Extract) Reporting Limits and QC Criteria 

Analytes 

Reporting 

Limit 

(µg/mL ) 

Acceptance Criteria 

ICAL 

(%RSD) 

ICV 

(% R) 

LCS 

(%R) 

CCV 

(%D ) 

Chloromethane 0.2 30 70 – 130 50 – 140 %D    40%    

Vinyl Chloride 0.2 30 50 – 140 50 – 140 %D    40%    

Ethanol 0.5 30 70 – 130 50 – 130* %D    30%    

1,1-Dichloroethene 0.2 30 70 – 130 70 – 130 %D    30%    

Acetone 0.1 30 70 – 130 70 – 130 %D    30%    

MTBE 0.05 30 70 – 130 70 – 130 %D    30%    

trans-1,2-Dichloroethene 0.1 30 70 – 130 70 – 130 %D    30%    

Hexane 0.05 30 70 – 130 70 – 130 %D    30%    

1,1-Dichloroethane 0.05 20 80 – 120 70 – 130 %D    20%    

Ethyl Acetate 0.2 30 70 – 130 70 – 130 %D    30%    

2-Butanone 0.05 30 70 – 130 70 – 130 %D    30%    

cis-1,2-Dichloroethene 0.05 20 80 – 120 70 – 130 %D    20%    

Chloroform 0.05 20 80 – 120 70 – 130 %D    20%    

Cyclohexane 0.05 30 70 – 130 70 – 130 %D    30%    

1,1,1-trichloroethane 0.05 20 80 – 120 70 – 130 %D    20%    

Carbon Tetrachloride 0.05 20 80 – 120 70 – 130 %D    20%    

Benzene 0.2 30 70 – 130 70 – 130 %D    30%    

1,2-Dichloroethane 0.05 20 80 – 120 70 – 130 %D    20%    

Heptane 0.05 20 80 – 120 70 – 130 %D    20%    

Trichloroethene 0.05 20 80 – 120 70 – 130 %D    20%    

4-Methyl-2-pentanone 0.1 30 70 – 130 70 – 130 %D    30%    

Toluene 0.05 20 80 – 120 70 – 130 %D    20%    

1,1,2-Trichloroethane 0.05 20 80 – 120 70 – 130 %D    20%    

Tetrachloroethene 0.05 20 80 – 120 70 – 130 %D    20%    

Chlorobenzene 0.05 20 80 – 120 70 – 130 %D    20%    

Ethylbenzene 0.05 20 80 – 120 70 – 130 %D    20%    

m,p-Xylene 0.05 20 80 – 120 70 – 130 %D    20%    

o-Xylene 0.05 30 70 – 130 70 – 130 %D    30%    

Styrene 0.05 30 70 – 130 20-100* %D    30%    

1,1,2,2-Tetrachloroethane 0.05 30 70 – 130 60 – 130 %D    30%    

Propylbenzene 0.05 20 80 – 120 70 – 130 %D    20%    

1,3,5-Trimethylbenzene 0.05 20 80 – 120 70 – 130 %D    20%    
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Analytes 

Reporting 

Limit 

(µg/mL ) 

Acceptance Criteria 

ICAL 

(%RSD) 

ICV 

(% R) 

LCS 

(%R) 

CCV 

(%D ) 

1,2,4-Trimethylbenzene 0.05 20 80 – 120 70 – 130 %D    20%    

1,3-Dichlorobenzene 0.05 30 70 – 130 50 – 110** %D    30%    

1,4-Dichlorobenzene 0.05 30 70 – 130 50 – 110** %D    30%    

1,2-Dichlorobenzene 0.05 30 70 – 130 50 – 110** %D    30%    

Naphthalene 0.05 30 70 – 130 5-80* %D    30%    

*Acceptance limits based on desorption efficiency studies  

**60 – 130% for WMS 
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Table 3. Internal Standard 

Analyte CCV IS (%R) Sample IS (%)R 

2-Fluorotoluene 50 – 200 50 – 200 

Table 4.  Surrogate 

Analyte %R 

Toluene-d8 70-130 

Table 5.  Reporting Limits and Sampling Rates for “Standard” target compounds (RAD 130) 

Analytes 

Reporting 

Limit 

(µg/sampler) 

Sampling Rates 

for Radiello 130 

Sampler 

Vinyl Chloride 0.4 90* 

Ethanol 1.0 102 

1,1-Dichloroethene 0.4 76* 

Acetone 0.2 77 

MTBE 0.1 65 

trans-1,2-Dichloroethene 0.2 60* 

Hexane 0.1 66 

1,1-Dichloroethane 0.1 63* 

Ethyl Acetate 0.4 78 

2-Butanone 0.1 79 

cis-1,2-Dichloroethene 0.1 62* 

Chloroform 0.1 75 

Cyclohexane 0.1 54 

1,1,1-trichloroethane 0.1 62 

Carbon Tetrachloride 0.1 67 

Benzene 0.4 80 

1,2-Dichloroethane 0.1 77 

Heptane 0.1 58 

Trichloroethene 0.1 69 

4-Methyl-2-pentanone 0.2 67 

Toluene 0.1 74 

1,1,2-Trichloroethane 0.1 66* 

Tetrachloroethene 0.1 59 

Chlorobenzene 0.1 68 

Ethylbenzene 0.1 68 

m,p-Xylene 0.1 70 

o-Xylene 0.1 65 

Styrene 0.1 61 

1,1,2,2-Tetrachloroethane 0.1 60* 

Propylbenzene 0.1 57 

1,3,5-Trimethylbenzene 0.1 53* 

1,2,4-Trimethylbenzene 0.1 50 

1,3-Dichlorobenzene 0.1 59* 

1,4-Dichlorobenzene 0.1 51 

1,2-Dichlorobenzene 0.1 58* 

Naphthalene 0.1 25 

*Estimated using the diffusion coefficient in air and the geometric constant 14.145 cm (‘white’ diffusive body, 

code 120).  Concentrations reported using a calculated rate will be qualified with a C-flag to indicate an 
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estimated value.  Compounds which are poorly retained on the sorbent over the planned duration will be biased 

low.  

Table 6.  Reporting Limits for WMS (standard and low-uptake versions) 

Analytes 
Reporting Limit 

(µg/sampler) 

Chloromethane 0.2 

Vinyl Chloride 0.2 

Ethanol 0.5 

1,1-Dichloroethene 0.2 

Acetone 0.1 

MTBE 0.05 

trans-1,2-Dichloroethene 0.1 

Hexane 0.05 

1,1-Dichloroethane 0.05 

Ethyl Acetate 0.2 

2-Butanone 0.05 

cis-1,2-Dichloroethene 0.05 

Chloroform 0.05 

Cyclohexane 0.05 

1,1,1-trichloroethane 0.05 

Carbon Tetrachloride 0.05 

Benzene 0.2 

1,2-Dichloroethane 0.05 

Heptane 0.05 

Trichloroethene 0.05 

4-Methyl-2-pentanone 0.1 

Toluene 0.05 

1,1,2-Trichloroethane 0.05 

Tetrachloroethene 0.05 

Chlorobenzene 0.05 

Ethylbenzene 0.05 

m,p-Xylene 0.05 

o-Xylene 0.05 

Styrene 0.05 

1,1,2,2-Tetrachloroethane 0.05 

Propylbenzene 0.05 

1,3,5-Trimethylbenzene 0.05 

1,2,4-Trimethylbenzene 0.05 

1,3-Dichlorobenzene 0.05 

1,4-Dichlorobenzene 0.05 

1,2-Dichlorobenzene 0.05 

Naphthalene 0.05 
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Table 7. Reporting Limits and Sampling Rates for “Standard” target compounds (SKC Badge) 

Analytes 

Reporting 

Limit 

(µg/sampler) 

Sampling Rates for 

Indoor Air Applications 

‘Zero Face velocity’ 

Sampling Rates for 

Outdoor/worker 

exposure (ml/min) 

Vinyl Chloride 0.4 17.4* 21.2* 

Ethanol 1.0 11.7 20.0 

1,1-Dichloroethene 0.4 9.74 12.3 

MTBE 0.1 9.84 13.6 

trans-1,2-Dichloroethene 0.2 10.2 14.8 

1,1-Dichloroethane 0.1 13.14 12.3 

Ethyl Acetate 0.4 9.26 13.75 

2-Butanone 0.1 6.27 17.1 

cis-1,2-Dichloroethene 0.1 11.54* 14.8* 

Chloroform 0.1 10.14 13 

Cyclohexane 0.1 7.76 15.6 

1,1,1-trichloroethane 0.1 9.40 14.1 

Carbon Tetrachloride 0.1 10.41 14.1 

Benzene 0.4 10.69 16 

1,2-Dichloroethane 0.1 11.79 14.2 

Heptane 0.1 9.38 13.9 

Trichloroethene 0.1 11.47 14.9 

4-Methyl-2-pentanone 0.2 7.29 13.5 

Toluene 0.1 8.90 14.5 

1,1,2-Trichloroethane 0.1 9.64 12.5 

Tetrachloroethene 0.1 10.02 13.1 

Chlorobenzene 0.1 8.23* 18.74* 

Ethylbenzene 0.1 9.02 12.9 

m,p-Xylene 0.1 8.1 12.65 

o-Xylene 0.1 8.11 11.9 

Styrene 0.1 9.04 13.7 

1,1,2,2-Tetrachloroethane 0.1 9.98 11.8 

Propylbenzene 0.1 6.41* 11.69* 

1,3,5-Trimethylbenzene 0.1 7.29*   12.1* 

1,2,4-Trimethylbenzene 0.1 9.92* 12.1* 

1,3-Dichlorobenzene 0.1 5.79* 12.7* 

1,4-Dichlorobenzene 0.1 10.74* 12.7* 

1,2-Dichlorobenzene 0.1 4.97* 12.6* 

Naphthalene 0.1 2.71* 13.7* 

  

*Calculated by SKC:   (Concentrations reported using a calculated rate will be qualified with a C-flag to indicate an estimated 

value.  Compounds which are poorly retained on the sorbent over the planned duration will be biased low. ) 
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Table 8. Summary of Calibration and QC Procedures 

QC Check 

Minimum 

Frequency 

Acceptance 

Criteria 

Corrective 

Action 

Tuning Criteria Prior to calibration and 

at the start of every 12-

hour clock 

Method TO-17 tuning 

criteria 

Correct problem then repeat tune. 

Initial 5-Point 

Calibration (ICAL) 

Prior to sample analysis Compound criteria in 

Table 2 

Correct problem then repeat initial 

calibration. Analysis may proceed if no 

more than 2 VOCs exceed criteria or 

5% of VOCs if short list is used. 

Narrate exceedances.   

Initial Calibration 

Verification (ICV) 

Once per initial 

calibration 

See Table 2 Verify concentrations and standard 

preparation. Analysis may proceed if no 

more than 2 VOCs exceed criteria or 

5% of VOCs if short list is used.   

Narrate exceedances.  

Continuing Calibration 

Verification (CCV) 

At the start of every shift 

immediately after the 

BFB tune check 

See "CCV criteria" 

column in Table 2 

    

Investigate and correct the problem, up 

to and including recalibration if 

necessary.  Analysis may proceed if no 

more than 2 VOCs exceed criteria or 

5% of VOCs if short list is used.  

Associated results are flagged. 

Internal Standards (IS) IS is added at the time of 

extraction to all samples 

and QC samples. 

For CCVs:  Area 

counts 50 –200%; RT 

w/in 30 seconds of 

midpoint in ICAL 

For blanks, samples 

and non-CCV QC 

checks:  Area counts 50 

– 200%; RT within 20 

seconds of RT in CCV 

CCV:  Inspect and correct system prior 

to sample analysis.  

For blanks:  Inspect the system and re-

analyze the blank.  

For samples:  Re-analyze; if out again, 

flag data. 

Surrogate Surrogate is added at the 

time of extraction to all 

samples and QC 

samples. 

70–130% Same as for Internal Standards. 

Solvent Blanks Immediately after the 

calibration standard or 

after samples with high 

concentrations  

Results less than 

laboratory reporting 

limit (see Table 2) 

Re-aliquot and re-analyze solvent 

blank.  If detections remain, flag 

concentrations in associated samples. 

Extracted Laboratory 

Blank 

Each set of up to 20 

samples 

Results less than the 

reporting limit 

Flag sample concentrations in 

associated extraction batch. 

Extracted Laboratory 

Control Spike (LCS) 

Each set of up to 20 

samples 

See Table 2. Re-aliquot and re-analyze the extract.  

If within limits, report the re-analysis.  

Otherwise, narrate. 

Extracted Laboratory 

Control Spike Duplicate 

(LCSD) 

Each set of up to 20 

samples 

%RPD ≤ 25% Analysis may proceed if no more than 2 

VOCs exceed criteria (or 5% for short 

list exceed criteria).  Run a 3
rd

 time; 

perform corrective action or narrate as 

appropriate. 
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ANALYTICAL METHODS 

Section 16.0 

Method:  TO-15 Aliphatic and Aromatic Volatile Petroleum Hydrocarbons (VPH) 

Fractions by GC/MS 

Eurofins Air Toxics SOP #103    Revision 6   Effective Date: February 25, 2014   Methods Manual Summary 

Description:  The TO-15 VPH method outlines procedures to estimate the concentrations of gaseous 

phase Aliphatic and Aromatic ranges in ambient air and soil gas collected in stainless steel Summa 

canisters.  The volatile Aliphatic hydrocarbons are collectively quantified within the C5 to C6 range, C6 

to C8 range, C8 to C10 range, and the C10 to C12 range.  Additionally, the volatile Aromatic 

hydrocarbons are collectively quantified within the C8 to C10 range and the C10 to C12 range. The 

Aromatic ranges refer to the equivalent carbon (EC) ranges.  

Data is acquired using standard TO-15 GC/MS instrumentation.  Procedures are largely based on the 

hydrocarbon ranges and calibration reference compounds defined by the Washington State Department of 

Ecology (WSDE) Method for the Determination of Volatile Petroleum Hydrocarbons (VPH) Fractions, 

dated June 1997.  Additionally, the WSDE VPH calibration and quantitation procedures for the Aromatic 

fraction have been enhanced to more effectively isolate the compounds of interest. The Aromatic fraction 

measurement is based on a modification of the Massachusetts Department of Environmental Protection 

(MADEP) Air Phase Hydrocarbon Method (2009). 

Eurofins Air Toxics performs a modified version of this method. The method modifications, standard 

target analyte list, reporting limit (RL) or Limit of Quantitation (LOQ), QC criteria, and QC summary can 

be found in the following tables. 

Table 1. Summary of Method Modifications for TO-15 VPH 

Requirement VPH Eurofins Air Toxics Modifications 

Detector Tandem GC/FID/PID GC/MS 

Matrix Soil, water, and sediments Whole air samples 

C6-C8 Reference Compound Octane Heptane 

Surrogate 2,5-Dibromotoluene Bromochloromethane, 1,2-Dichloroethane-d4, 

Toluene-d8, Chlorobenzene-d5, and 4-

Bromofluorobenzene 

%RSD for Reference 

Compounds 

≤ 20% RSD ≤ 30% RSD with the exception of Decane, 

Dodecane, 1,2,4,5-Tetramethylbenzene, and 

Naphthalene at  ≤ 40% RSD 

%D for the CCV ±20%D ±30%D with one allowed out not to exceed ±40%.   

Decane, Dodecane, 1,2,4,5-Tetramethylbenzene, 

and Naphthalene at  ±40%D with one allowed out 

not to exceed ±50%. 

Laboratory Control Spike Matrix Spiking Solution Independently prepared source performed after 

initial calibration, 70–130% recovery, with the 

exception of Decane, Dodecane,1,2,4,5-

Tetramethylbenzene, and Naphthalene at 60–140% 

CCV Frequency Before and after every 10 

samples 

Daily before sample analysis 
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Requirement VPH Eurofins Air Toxics Modifications 

IDOC 4 Replicates of a CCV at 

±20%D; %RSD ≤ 20% 

Not performed for this method; TO-15 IDOC 

performed on the same instrument 
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Table 2. VPH Standard Target Analyte List (Note: TO-15 analytes can also be included.) 

Analyte 

Standard 

RL 

(ppbv) 

5&20 

RL 

(ppbv) 

Acceptance Criteria 

ICAL 

%RSD 

ICV 

(%R) 

CCV 

(%D) 

Pentane NA NA ≤ 30% 70-130 ≤ 30% 

Hexane NA NA ≤ 30% 70-130 ≤ 30% 

C5-C6 Aliphatics Pentane + Hexane 10 50 ≤ 30% 70-130 ≤ 30% 

C6-C8 Aliphatics ref.  to Heptane 10 50 ≤ 30% 70-130 ≤ 30% 

C8-C10 Aliphatics ref.  to Decane  10 50 ≤ 40% 60-140 ≤ 40% 

C10-C12 Aliphatics ref.  to Dodecane 10 50 ≤ 40% 60-140 ≤ 40% 

Ethyl benzene 2 10 ≤ 30% 70-130 ≤ 30% 

m/p-Xylene 2 10 ≤ 30% 70-130 ≤ 30% 

o-Xylene 2 10 ≤ 30% 70-130 ≤ 30% 

1,2,3-Trimethylbenzene NA NA ≤ 30% 70-130 ≤ 30% 

C8-C10 Aromatics 10 50 ≤ 30% 70-130 ≤ 30% 

Naphthalene 2 10 ≤ 40% 60-140 ≤ 40% 

1,2,4,5-Tetramethylbenzene NA NA ≤ 40% 60-140 ≤ 40% 

C10-C12 Aromatics 10 50 ≤ 40% 60-140 ≤ 40% 

 

Table 3. Internal Standard Acceptance Criterion – Aliphatic Fraction 
Analyte Recovery Limits (%R) 

1,4-Difluorobenzene 50 – 200% 

 

  Table 4. Internal Standard Acceptance Criterion – Aromatic Fraction 
Analyte Recovery Limits (%R) 

Chlorobenzene-d5 60 – 140% 
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Table 4. Summary of Calibration and QC Procedures 

QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Tuning Criteria Every 24 hours Compendium of Methods for Toxic 

Organic Air Pollutants, Method 

TO-15, January 1999 

Correct problem then repeat tune. 

6-Point Initial 

Calibration 

(ICAL) 

Prior to sample analysis %RSD ≤ 30% for VPH Target 

Analyte List with exceptions for 

1,2,4,5-Tetramethylbenzene  and 

Naphthalene, which are ≤40% 

Correct problem then repeat initial 

calibration curve. 

Initial 

Calibration 

Verification 

(ICV) 

 

After each initial 

calibration curve 

Recoveries for VPH target 

compounds 70–130%, or 60–140% 

for 1,2,4,5-Tetramethylbenzene and 

Naphthalene.  If recovery of any 

compound is above 130%, analyze 

samples as long as compound is not 

detected. 

Check the system and re-analyze the 

standard.  Re-prepare the standard if 

necessary.  Re-calibrate the 

instrument if the criteria cannot be 

met. 

Continuing 

Calibration 

Verification 

(CCV) 

At the start of each 

analytical clock after the 

tune check 

±30%D with one allowed out not to 

exceed ±40%.   Decane, Dodecane, 

1,2,4,5-Tetramethylbenzene, and 

Naphthalene at  ±40%D with one 

allowed out not to exceed ±50%.  If 

recovery of any compound is above 

150% the instrument must be re-

calibrated. 

Perform maintenance and repeat test.  

If the CCV still fails, perform 

maintenance and a new 6-point 

calibration curve. 

Laboratory 

Blank 

After the CCV Results less than the laboratory RL Inspect the system and re-analyze the 

blank.   

Internal 

Standard (IS) 

As each standard, blank, 

and sample is being 

loaded. 

Retention time (RT) for the blanks 

and samples must be within ±0.33 

min of the RT in the CCV. 

For the aliphatic fraction using the 

total ion area, the IS area must be 

within -50% to 200% of the CCV’s 

IS area for the blanks and samples. 

For the aromatic fraction using 

extracted ion areas, the IS area must 

be within -40% to +40% of the 

CCV’s extracted ion IS area. 

For blanks:  Inspect the system and 

re-analyze the blank 

For samples: If there is not obvious 

interference with the internal 

standard, re-analyze the sample.  If 

the ISs are within limits in the re-

analysis, report the second analysis.  

Dilution of the sample to get IS areas 

within limits may be used if the RL is 

being obtained.  

Laboratory 

Duplicates 

One per analytical 

batch; since VPH 

analysis occurs with 

TO-15 analysis, the 

Duplicate is reported 

from the daily TO-15 

LCS/LCSD pair. The 

result is not reported 

with the VPH fraction. 

RPD ≤ 25% for detections 

>5X the RL 

Re-analyze the sample a third time.  

If the limit is exceeded again, 

investigate the cause and bring the 

system back to working order.  If no 

problem is found with the system, 

narrate. 
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ANALYTICAL METHODS 

Section 17.0 

Method:  Modified EPA TO-17 VOCs and SVOCs (Vapor Intrusion Application) by 

GC/MS (Full Scan) 

Eurofins Air Toxics SOP #109 Revision 7 Effective Date: February 27, 2015 Methods Manual Summary 

Description:  The TO-17 “Vapor Intrusion” method utilizes a multi-bed thermal desorption tube for the 

measurement of air-phase Volatile Organic Compounds (VOCs) and Polycyclic Aromatic Hydrocarbons 

(PAHs).  These tubes are marketed by Eurofins Air Toxics as “TO-17 VI” tubes.  The TO-17 VI tubes are 

applicable to a wide variety of vapor matrices including soil gas, indoor air, and outdoor air.  Parameters 

are optimized to effectively manage high humidity conditions. The TO-17 VI method is an alternative to 

the canister-based sampling and analysis methods that are presented in EPA Compendium Methods TO-

14A and TO-15 as well as an alternative to PUF/XAD sampling for semi-volatile compounds as described 

by EPA Compendium TO-13A.  The VI tube provides sufficient retention of light VOCs such as 1,3-

Butadiene while providing an efficient desorption of semi-volatile compounds such as Pyrene.   

Samples are collected by drawing a measured volume of air through the VI sorbent tubes.  Collection is 

performed using a low-flow vacuum pump or a volumetric syringe attached to the outlet side of the tube.  

Analysis is accomplished by heating the sorbent tube and sweeping the desorbed compounds onto a 

secondary “cold” trap for water management and analyte refocusing.  The secondary trap is heated for 

efficient transfer of compounds onto the gas chromatograph (GC) for separation followed by detection 

using mass spectrometry (MS). 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These compounds 

are communicated at the time of client proposal request. Unless otherwise directed, the laboratory reports 

these non-standard compounds with partial validation.  Validation includes a 3-point calibration with the 

lowest concentration defining the reporting limit, no second source verification is analyzed, and no method 

detection limit study is performed unless previous arrangements have been made.  In addition, stability of 

the non-standard compounds during sample storage, safe sampling volume, and desorption efficiency are 

not validated. Full validation may be available upon request. 

Since the TO-17 VI application significantly extends the scope of target compounds addressed in EPA 

Method TO-15 and TO-17, the laboratory has implemented several method modifications as outlined in 

Table 1. 
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Table 1.  EPA TO-17 Method Modifications – VI Application 

Requirement TO-17 Eurofins Air Toxics Modifications 

Initial Calibration %RSD ≤ 30% with 2 

allowed out up to 40% 

For the VOC list: %RSD ≤ 30% with 2 allowed out up to 

40% 

For the PAH list: %RSD ≤ 30% with 2 allowed out up to 

40% 

Daily Calibration %D for each target 

compound within +30%. 

Fluorene, Phenanthrene, Anthracene, Fluoranthene, and 

Pyrene within +40%D 

Audit Accuracy 70 – 130% 
Second source recovery limits for Fluorene, Phenanthrene, 

Anthracene, Fluoranthene, and Pyrene = 60 – 140% 

Distributed Volume 

Pairs 

Collection of distributed 

volume pairs required for 

monitoring ambient air to 

ensure high quality.  

If the client is sampling well-characterized air or has verified 

performance through previous sampling or distributed pairs, 

single tube sampling may be appropriate.  Distributed 

volume pairs may not be practical or useful for soil vapor 

collection due to required configuration and volume 

constraints.  

Analytical Precision <20%RPD 
<30% RPD for Fluorene, Phenanthrene, Anthracene, 

Fluoranthene, and Pyrene 

 

Table 2.  Method TO-17 VI Standard Analyte List and QC Limits 

Volatile Organic Compounds 
Reporting 

Limit (ng) 

QC Acceptance Criteria 

ICAL 

(%RSD) 

ICV            

(%R) 

CCV      

(%D) 

LCS 

(%R) 

Freon 114 14 30 70 – 130 30 70 – 130 

Vinyl Chloride 2.6 30 70 – 130 30 70 – 130 

1,3-Butadiene 2.2 30 70 – 130 30 70 – 130 

Isopentane 5.9 30 70 – 130 30 70 – 130 

Freon 11 11 30 70 – 130 30 70 – 130 

1,1-Dichloroethene 4.0 30 70 – 130 30 70 – 130 

Methylene Chloride 21 30 70 – 130 30 70 – 130 

Freon 113 7.7 30 70 – 130 30 70 – 130 

Trans-1,2-Dichloroethene 4.0 30 70 – 130 30 70 – 130 

1,1-Dichloroethane 4.0 30 70 – 130 30 70 – 130 

cis-1,2-Dichloroethene 4.0 30 70 – 130 30 70 – 130 

Hexane 35 30 70 – 130 30 70 – 130 

Chloroform 4.9 30 70 – 130 30 70 – 130 

1,2-Dichloroethane 4.0 30 70 – 130 30 70 – 130 

1,1,1-Trichloroethane 5.4 30 70 – 130 30 70 – 130 

Benzene 6.4 30 70 – 130 30 70 – 130 

Carbon Tetrachloride 6.3 30 70 – 130 30 70 – 130 
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Cyclohexane 6.9 30 70 – 130 30 70 – 130 

1,2-Dichloropropane 4.6 30 70 – 130 30 70 – 130 

Trichloroethene 5.4 30 70 – 130 30 70 – 130 

1,4-Dioxane 11 30 70 – 130 30 70 – 130 

2,2,4-Trimethylpentane 9.4 30 70 – 130 30 70 – 130 

Heptane 8.2 30 70 – 130 30 70 – 130 

Methylcyclohexane 8.0 30 70 – 130 30 70 – 130 

1,1,2-Trichloroethane 5.4 30 70 – 130 30 70 – 130 

Methyl isobutyl ketone 8.2 30 70 – 130 30 70 – 130 

Toluene 7.5 30 70 – 130 30 70 – 130 

Methylbutylketone 8.2 30 70 – 130 30 70 – 130 

Tetrachloroethene 6.8 30 70 – 130 30 70 – 130 

Chlorobenzene 4.6 30 70 – 130 30 70 – 130 

Ethylbenzene 4.3 30 70 – 130 30 70 – 130 

M,p-xylene 8.7 30 70 – 130 30 70 – 130 

o-Xylene 8.7 30 70 – 130 30 70 – 130 

Styrene 8.5 30 70 – 130 30 70 – 130 

1,1,2,2-Tetrachloroethane 6.9 30 70 – 130 30 70 – 130 

Cumene 9.8 30 70 – 130 30 70 – 130 

n-Propylbenzene 9.8 30 70 – 130 30 70 – 130 

4-Ethyltoluene 9.8 30 70 – 130 30 70 – 130 

1,3,5-Trimethylbenzene 9.8 30 70 – 130 30 70 – 130 

1,2,4-Trimethylbenzene 29 30 70 – 130 30 70 – 130 

1,3-Dichlorobenzene 6.0 30 70 – 130 30 70 – 130 

1,4-Dichlorobenzene 6.0 30 70 – 130 30 70 – 130 

1,2-Dichlorobenzene 6.0 30 70 – 130 30 70 – 130 

1,2,4-Trichlorobenzene 15 30 70 – 130 30 70 – 130 

Hexachlorobutadiene 21 30 70 – 130 30 70 – 130 

Chloroethane† 16 30 70 – 130 30 70 – 130 

Isopropyl alcohol† 49 30 70 – 130 30 70 – 130 

Carbon Disulfide† 6.2 30 70 – 130 30 70 – 130 

MTBE†‡ 22 30 70 – 130 30 70 – 130 

Methyl Ethyl Ketone† 59 30 70 – 130 30 70 – 130 
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Polyaromatic Hydrocarbons 
Reporting 

Limit (ng) 

ICAL 

(%RSD) 
ICV (%R) CCV (%D) LCS (%R) 

Naphthalene 1.0 30 70 – 130 30 70 – 130 

2-Methylnaphthalene 1.0 30 70 – 130 30 70 – 130 

1-Methylnaphthalene 1.0 30 70 – 130 30 70 – 130 

Acenaphthylene 5.0 30 70 – 130 30 70 – 130 

Acenaphthene 5.0 30 70 – 130 30 70 – 130 

Fluorene 5.0 30 60 – 140 40 60 – 140 

Phenanthrene 5.0 30 60 – 140 40 60 – 140 

Anthracene 5.0 30 60 – 140 40 60 – 140 

Fluoranthene 5.0 30 60 – 140 40 60 – 140 

Pyrene 5.0 30 60 – 140 40 60 – 140 

†Non-routine compounds by special request only. 
‡Poor recovery performance when dry purge is applied for sample collection volumes greater than 1 Liter. 

Table 3. Commonly requested TPH parameters – Optional 

TPH 
Reporting 

Limit (ng) 

ICAL 

(%RSD) 

ICV             

(%R) 

CCV       

(%D) 

LCS       

(%R) 

GRO (Gasoline Range) 1000 30 60-140 30 60 – 140 

DRO (C10-C24 Diesel Range) 1000 30 60-140 30 60 – 140 

 

Table 4.  Internal Standard and Field Surrogate Recoveries 

Internal Standards 

Analyte CCV IS % Recovery Sample IS % Recovery 

Bromochloromethane 60 – 140 60 – 140 

1,4-Difluorobenzene 60 – 140 60 – 140 

Chlorobenzene-d5 60 – 140 60 – 140 

Bromofluorobenzene 60 – 140 60 – 140 

Field Surrogates 

Analyte % Recovery 

1,2-Dichloroethane-d4 50 – 150 

Toluene-d8  50 – 150 

Naphthalene-d8 50 – 150 
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Table 5.  Summary of Calibration and QC Procedures for Modified Method TO-17 VI  

QC Check Minimum Frequency Acceptance Criteria Corrective Action 

BFB Tune 

Check 

Before initial and daily 

calibration.  Check is valid 

for 24 hours. 

TO-15 tune criteria Correct problem then repeat tune. 

5-Point 

Calibration 

Prior to sample analysis %RSD < 30% with 2 VOCs 

exceeding up to 40% RSD 

and 2 PAHS exceeding 

criteria up to 40%RSD. 

Correct problem then repeat Initial 

Calibration Curve. 

Initial 

Calibration 

Verification 

(ICV) 

After each initial Calibration 

Curve 

See Table 2; 20% of the 

compounds are allowed to 

exceed criterion. 

Determine if the exceedance is due to an 

inaccurate calibration standard or 

inaccurate ICV standard.  Recalibrate with 

an accurate standard or re-prepare the ICV 

as necessary.  If any VOC exceeds 50–

150% recovery, system is checked and the 

ICV is reanalyzed.  For compounds with 

recoveries greater than 150% and no 

positive detections in the samples, approval 

to proceed will be granted on a case-by-

case basis. 

Continuing 

Calibration 

Verification 

(CCV) 

At the start of each 24-hour 

clock after the Tune Check 

 

70 – 130% 

60–140% for Fluorene, 

Phenanthrene, Anthracene, 

Fluoranthene and Pyrene 

If project-specified risk drivers exceed 

these criteria, more than 5% of the 

compounds exceed these criteria, or any 

VOC exceeds 50–150% recovery, 

maintenance is performed and the CCV test 

repeated.   If the system still fails the CCV, 

perform a new 5-point Calibration Curve. 

Laboratory 

Blank 

After the CCV and before 

the samples and at end of 

sequence 

Results less than the 

laboratory RL for Lab Blank 

analyzed prior to samples 

Inspect the system and re-analyze the 

Blank.  Flag associated data as appropriate. 

Laboratory 

Control Spike 

(LCS) 

Once per analytical batch 70 – 130% 

60–140% for Fluorene, 

Phenanthrene, Anthracene, 

Fluoranthene and Pyrene; 

20% of compound list may 

exceed criteria before 

corrective action is required. 

Verify accuracy of standard.  Re-prepare 

LCS if necessary.   

If calibration curve and/or system is found 

to be out of control, perform maintenance 

and re-calibrate. 

If any VOC exceeds 50–150% recovery, 

maintenance is performed and the ICV test 

is repeated.  For compounds with recoveries 

greater than 150% and no positive 

detections in the samples, approval to 

proceed will be granted on a case-by-case 

basis. 
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QC Check Minimum Frequency Acceptance Criteria Corrective Action 

Laboratory 

Control Spike 

Duplicate 

(LCSD) 

Once per analytical batch 

(reanalysis of LCS) 

<20%RPD for all compounds 

with exception of Fluorene, 

Phenanthrene, Anthracene, 

Fluoranthene, and Pyrene 

which must be <30%RPD. 

Verify accuracy of standard.  Re-prepare 

LCS if necessary.   

If calibration curve and/or system is 

found to be out of control, perform 

maintenance and re-calibrate. 

If any VOC exceeds 50–150% recovery, 

maintenance is performed and the ICV 

test is repeated.  For compounds with 

recoveries greater than 150% and no 

positive detections in the samples, 

approval to proceed will be granted on a 

case-by-case basis. 

Internal Standard 

(IS) 

As each QC sample and 

sample are being loaded 

CCVs:  Area counts > 60% 

recovery; Retention Time (RT) 

within 20 seconds of mid-point 

in ICAL. 

Blanks and samples: 

Retention time (RT) must be 

within ±0.33 minutes of the RT 

in the CCV. The IS area must 

be within ±40% of the CCV’s 

IS area for the Blanks and 

samples. 

CCV:  Inspect and correct system prior 

to sample analysis.  

Blanks:  Inspect the system and re-

analyze the Blank. 

Samples:  Investigate the problem by 

verifying the instrument is in control by 

running a Lab Blank.  Re-analyze 

recollected samples to verify recovery.   

Report the run with acceptable IS 

recovery.  If both runs are unacceptable, 

narrate and flag associated data. 

Field Surrogates Added to each tube prior 

to shipment to field. 

Added to QC samples 

prior to analysis. 

50–150%, or in-house control 

limits 

 

For blanks:  Inspect the system and re-

analyze the Blank. 

For samples:  Review data to determine 

whether sample collection parameters or 

matrix interference resulted in the 

exceedances.  If so, narrate and flag 

recovery.  If no cause is evident, verify 

the instrument is in control by running a 

Lab Blank.  Re-analyze recollected 

sample to verify recovery. 

Field Blank Project-dependent Artifact levels should be less 

than the reporting limit or less 

than 10% of the mass measured 

on the sampled tubes, 

whichever is less. 

Flag associated results and evaluate tube 

conditioning and storage procedures. 

Distributed Pairs Project-dependent %RPD < 25% Narrate discrepancy. 
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ANALYTICAL METHODS 

Section 18.0 

Method:  Modified EPA TO-17 Volatile Organic Compounds (Passive Sample Collection)  

Eurofins Air Toxics SOP #112 Revision 5 Effective Date: March 9, 2015 Methods Manual Summary 

Description:  This method involves gas chromatograph/mass spectrometer (GC/MS) analysis of volatile organic 

compounds (VOCs) collected using passive samplers.  Passive samplers include the SKC Ultra badge, the Radiello, and 

the Waterloo Membrane Sampler (WMS), each paired with thermally desorbable sorbent. These samplers are used to 

measure vapor-phase VOCs in a variety of gaseous matrices including indoor air, outdoor air, and soil gas.  The VOCs 

in the sampling environment pass through a diffusive barrier or permeable membrane at a controlled rate and adsorb to 

the sorbent bed of the sampler.   

The SKC Ultra III passive sampler contains two separated sorbent beds.  One sorbent bed is located directly behind the 

diffusive barrier for sample collection, while the second bed is unexposed to the environment and serves as a built-in 

blank correction.  Sampling is initiated by sliding the cover to expose the holes of the diffusive barrier.  Blank-adjusted 

concentrations are reported for each sample. The Radiello sampler consists of a sorbent cartridge and a diffusive body.  

The diffusive body is cylindrical and is designed for the cartridge to slide in its center. The WMS sampler is a 

permeation-type sampler manufactured by SiREM.  The sampling rate is controlled by a Polydimethylsiloxane (PDMS) 

membrane over the opening of a vial that contains sorbent material. 

The sorbent is transferred to an empty tube, if needed, and the tubes are thermally desorbed by heating and purging with 

UHP Helium. The resulting gaseous effluent is transferred to secondary trap for re-concentration and desorption onto 

the gas chromatograph equipped with a mass spectrometer.  The retention time (RT) and spectral pattern of a compound 

are compared with that of a known standard.  Concentrations of the analytes are calculated from the average relative 

response factors of calibration curves obtained from analysis of standard solutions.  Results are reported in ng/sample or 

ug/m3 if the sampling rate and duration are known.  Sampling rates can be estimated to provide semi-quantitative 

concentration results.  Concentrations derived from estimated rates are flagged as estimated values. 

Certain compounds are not included in Eurofins Air Toxics’ standard target analyte list.  These compounds are 

communicated at the time of client proposal request. Unless otherwise directed, the laboratory reports these non-standard 

compounds with partial validation.  Validation includes a 3-point calibration with the lowest concentration defining the 

Reporting Limit (RL), no second source verification is analyzed, and no method detection limit study is performed unless 

previous arrangements have been made.  In addition, stability of the non-standard compound during sample storage as 

well as desorption efficiency are not validated.  Full validation may be available upon request. 

The analysis is performed using the analytical protocols of EPA Method TO-17.  The significant deviation from the TO-

17 method is that the samples are collected using passive samplers as opposed to the method-defined procedure of using 

a pump to actively pull vapors through the sorbent. 

Table 1.  Summary of Method TO-17 Modifications 

Requirement TO-17 Eurofins Air Toxics Modifications 

Sample collection Active  Passive 

The standard target analyte lists, Reporting Limits (RLs), Limit of Quantitation (LOQ), and Quality Control (QC) 

criteria are presented in tables 2 through 4 for each passive sampler type.  Table 5 summarizes the calibration and QC 

procedures. 
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Table 2.  Carbograph 4 (Radiello 145 cartridge) Analyte List and QC Limits 

 

Sampling parameter Recommended 

Exposure period <3 days with 1 day ideal if the C2 chlorinated VOCs are included; 

Vendor cites 7 to 14 days; however, high sampling rate means high 

mass loading with extended period.  Less retained VOCs can be 

displaced resulting in a low bias. 

Sample matrix <2000 ug/m3 total VOCs  

 

Analytes Reporting 

Limit 

(ng) 

Acceptance Criteria 

ICAL 

(%RSD) 

ICV/LCS 

(% R) 

CCV 

(%R) 

1,1,1-Trichloroethane 10 <40 60 – 140 70 – 130 

Benzene 20 <30 70 – 130 70 – 130 

Ethyl Benzene 10 <30 70 – 130 70 – 130 

m,p-Xylene 20 <30 70 – 130 70 – 130 

o-Xylene 10 <30 70 – 130 70 – 130 

Tetrachloroethene 2.5 <30 70 – 130 70 – 130 

Toluene 50 <30 70 – 130 70 – 130 

Trichloroethene 2.5 <30 70 – 130 70 – 130 

Cyclohexane 10 <30 70 – 130 70 – 130 

Styrene 10 <30 70 – 130 70 – 130 

1,1-Dichloroethene 5.0 <30 70 – 130 70 – 130 

Freon 113 5.0 <30 70 – 130 70 – 130 

trans-1,2-Dichloroethene 5.0 <30 70 – 130 70 – 130 

1,1-Dichloroethane 5.0 <30 70 – 130 70 – 130 

cis-1,2-Dichloroethene 5.0 <30 70 – 130 70 – 130 

Chloroform 5.0 <30 70 – 130 70 – 130 

1,2-Dichloroethane 5.0 <30 70 – 130 70 – 130 

1,1,2-Trichloroethane 5.0 <30 70 – 130 70 – 130 
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Internal Standards 

Analyte CCV IS % Recovery Sample IS % Recovery 

Bromochloromethane >60 60 – 140 

1,4-Difluorobenzene >60 60 – 140 

 Chlorobenzene-d5 >60 60 – 140 

Analytical Surrogate 

Analyte % Recovery 

4-Bromofluorobenzene 70 – 130 

Compounds in bold indicate that the associated Sampling Rate is calculated.  A “C” flag will be applied to these 

results, as they should be considered as estimated. 
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Table 3.  TO-17  Ultra (Chromosorb 106) 

Sampling parameter Recommended 

Exposure period 1 day for full list.  TCE, PCE and similar VOCs can be collected 

over extended durations up to 3days.  

 

Analytes 
Reporting 

Limit (ng) 

Acceptance Criteria 

ICAL (%RSD) ICV/LCS (% R) CCV (%R) 

1,1,1-Trichloroethane 10 <30 70 – 130 70 – 130 

1,1-Dichloroethane 5.0 <30 70 – 130 70 – 130 

1,1-Dichloroethene 5.0 <30 70 – 130 70 – 130 

1,1,2-Trichloroethane 5.0 <30 70 – 130 70 – 130 

1,2-Dichloroethane 5.0 <30 70 – 130 70 – 130 

Benzene 20 <30 70 – 130 70 – 130 

Carbon Tetrachloride 5.0 <30 70 – 130 70 – 130 

Chloroform 5.0 <30 70 – 130 70 – 130 

Cis-1,2-Dichloroethene 5.0 <30 70 – 130 70 – 130 

Ethyl Benzene 10 <30 70 – 130 70 – 130 

Heptane 20 <30 70 – 130 70 – 130 

Hexane 20 <30 70 – 130 70 – 130 

m,p-Xylene 20 <30 70 – 130 70 – 130 

o-Xylene 10 <30 70 – 130 70 – 130 

Tetrachloroethene 2.5 <30 70 – 130 70 – 130 

Toluene 50 <30 70 – 130 70 – 130 

trans-1,2-Dichloroethene 5.0 <30 70 – 130 70 – 130 

Trichloroethene 2.5 <30 70 – 130 70 – 130 

 

Internal Standards 

Analyte CCV IS % Recovery Sample IS % Recovery 

Bromochloromethane >60 60 – 140 

1,4-Difluorobenzene >60 60 – 140 

 Chlorobenzene-d5 >60 60 – 140 

Analytical Surrogate 

Analyte % Recovery 

4-Bromofluorobenzene 70 – 130 
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Table 4.  TO-17 WMS Samplers Analyte List and QC Limits 

 

Sampling parameter Recommended 

Exposure period 7 days   

 

Analytes 

Reporting 

Limit 

(ng) 

 

Acceptance Criteria 

ICAL ICV/LCS CCV 

(%RSD) (% R) (% R) 

Vinyl Chloride  5.2 <30 70 – 130 70 – 130 

1,1-Dichloroethene 4.0 <30 70 – 130 70 – 130 

Acetone 48 <30 70 – 130 70 – 130 

Methyl tert-butyl ether 3.6 <30 70 – 130 70 – 130 

trans-1,2-Dichloroethene 4.0 <30 70 – 130 70 – 130 

Hexane 18 <30 70 – 130 70 – 130 

1,1-Dichloroethane 4.0 <30 70 – 130 70 – 130 

2-Butanone (Methyl Ethyl Ketone) 59 <30 70 – 130 70 – 130 

cis-1,2-Dichloroethene 4.0 <30 70 – 130 70 – 130 

Chloroform 2.4 <30 70 – 130 70 – 130 

1,1,1-Trichloroethane 2.7 <30 70 – 130 70 – 130 

Cyclohexane 3.4 <30 70 – 130 70 – 130 

Carbon Tetrachloride 3.1 <30 70 – 130 70 – 130 

Benzene 16 <30 70 – 130 70 – 130 

1,2-Dichloroethane 4.0 <30 70 – 130 70 – 130 

Heptane 20 <30 70 – 130 70 – 130 

Trichloroethene 2.7 <30 70 – 130 70 – 130 

4-Methyl-2-pentanone 20 <30 70 – 130 70 – 130 

Toluene 75 <30 70 – 130 70 – 130 

1,1,2-Trichloroethane 22 <30 70 – 130 70 – 130 

Tetrachloroethene 3.4 <30 70 – 130 70 – 130 

Chlorobenzene 2.3 <30 70 – 130 70 – 130 

Ethyl Benzene 2.2 <30 70 – 130 70 – 130 

m,p-Xylene 22 <30 70 – 130 70 – 130 

o-Xylene 22 <30 70 – 130 70 – 130 
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Styrene 21 <30 70 – 130 70 – 130 

1,1,2,2-Tetrachloroethane 3.4 <30 70 – 130 70 – 130 

Propylbenzene 25 <30 70 – 130 70 – 130 

1,3,5-Trimethylbenzene 4.9 <30 70 – 130 70 – 130 

1,2,4-Trimethylbenzene 24 <30 70 – 130 70 – 130 

1,3-Dichlorobenzene 6.0 <30 70 – 130 70 – 130 

1,4-Dichlorobenzene 30 <30 70 – 130 70 – 130 

1,2-Dichlorobenzene 6.0 <30 70 – 130 70 – 130 

Naphthalene 20 <30 60 – 140 60 – 140 

 

Note: Chloromethane demonstrates poor performance by WMS-TD method, exhibiting poor precision and 

challenges with calibration.  If compound is requested, the result will be semi-quantitative and supported by a single 

or 3-point calibration only. 

 

 

Internal Standards 

Analyte CCV IS % Recovery Sample IS % Recovery 

Bromochloromethane >60 60 – 140 

1,4-Difluorobenzene >60 60 – 140 

 Chlorobenzene-d5 >60 60 – 140 

Analytical Surrogate 

Analyte % Recovery 

4-Bromofluorobenzene 70 – 130 
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Table 5.  Summary of Calibration and QC Procedures for EPA Method TO-17-Passive Sorbent 

Sampling 

 

QC Check 

Minimum 

Frequency 

Acceptance 

Criteria 

Corrective 

Action 

BFB Tune Check Every 24 hours TO-15/TO-17 tune criteria. Correct problem then repeat tune check. 

5-Point 

Calibration 

Prior to sample  

Analysis. 

%RSD < 30%, 2 allowed out up to 
40%  

 

Correct problem then repeat Initial 

Calibration Curve. 

LCS/ICV After each initial 

Calibration Curve and 

daily prior to 

analysis. 

Recovery 70-130% or as indicated in 

Table A-1, A-2, or A-3, 20% of 

compound list may exceed criterion 

before corrective action is required.  

Also, if any VOC exceeds 50-150%, 

corrective action is required.  For 

compounds with recoveries greater 

than 150% and no positive detections 

in the samples, approval to proceed 

will be granted on a case-by-case 

basis by QA or management. 

Verify accuracy of standard.  Re-prepare 
LCS if necessary. 

 

If calibration curve and/or system is 

found to be out of control, perform 
maintenance and re-calibrate. 

 

  

LCSD Each analytical batch 

– reanalysis of LCS 

See LCS recovery acceptance 

criterion; %RPD < 20% 

Evaluate whether the precision outlier is 

due to recollection failure of the TDU.  

If so, correct system and re-start 

analytical sequence with the BFB. 

Continuing 

Calibration 

Verification 

(CCV) 

At the start of each 

analytical clock 

70 – 130 %  

 

Two compounds are allowed to exceed 

criterion up to +40%D prior to initiation 

of corrective action. If more than 2 

VOCs exceed the +30%D criterion, the 

CCV tube is re-spiked and the test 

repeated.   If the system still fails the 

CCV, the system is evaluated.  As 

necessary, a new initial calibration curve 

is analyzed.  CCV recoveries >140% 

may be approved by QA or management 

after evaluation of project objectives and 

risk drivers. 

Laboratory  

Blank 

After the CCV and at 

the end of the 

analytical batch. 

Results less than the laboratory RL. Inspect the system and re-analyze the 

Blank.  No corrective action for Lab 

Blank at end of batch. 
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Internal 

Standard 

(IS) 

As each standard,  

Blank, and sample  

is being loaded. 

CCVs:  area counts >60% and 

RT w/in 20 sec of mid-point in ICAL. 

 

Blanks and samples: Retention time 

(RT) must be within ±0.33 minutes of 

the RT in the CCV. The IS area must 

be within ±40% of the CCV’s IS area 

for the Blanks and samples. 

CCV:  inspect and correct system prior 
to sample analysis.  

Blanks:  inspect the system and re-
analyze the Blank. 

Samples:  Analyze re-collected samples 

to confirm internal standard recoveries.  

If recovery is out of acceptance criteria 

in the initial and recollected sample, the 

initial sample is reported and associated 

data is qualified if appropriate.  If sample 

matrix is causing a systematic change in 

internal standard response with each 

successive run, an End Check spiked at 

the CCV concentration can help to assess 

the impact on target compound accuracy. 

Analytical 

Surrogate 

Each passive sampler 

and Lab Blank and 

QC samples during 

sample desorption 

70-130% For blanks:  inspect the system and re-
analyze the Blank. 

For samples:  If no obvious reason can 

be ascertained after evaluation of the 

data, the sample should be reanalyzed to 

verify out of control recovery.  If 

recovery is out of acceptance criteria in 

both the initial and recollected sample, 

the initial sample is reported with the 
surrogate flagged. 
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1.0 STANDARD OPERATING PROCEDURE FOR TOTAL URANIUM IN ENVIRONMENTAL 
SAMPLES BY KINETIC PHOSPHORESCENCE 

2.0 METHOD OBJECTIVE, PURPOSE AND SUMMARY 

2.1 This standard operating procedure provides the necessary instructions to conduct 
the analysis for total uranium in environmental samples. 

2.2 This method has been modified for non-aqueous matrices on the basis of GEL’s 
Performance Based Measurement System (PBMS). 

2.3 Samples are repeatedly treated with Nitric Acid and Hydrogen Peroxide to   
remove possible interferences. Sample residue is then dissolved in low molarity 
Nitric Acid and analyzed by kinetic phosophorescence. The Chemcheck 
phosphorimeter uses a proprietary complexing agent "Uraplex" to promote 
phosphorescence in the presence of uranium (see GL-RAD-B-018 for analysis). 

3.0 METHOD SCOPE, APPLICABILITY AND DETECTION LIMIT 

3.1 Method Detection Limit (MDL): Typical Minimum Detectable Activity (MDA)  
is less than 1 ug/L for drinking water samples.   

3.2 Analyst training records are maintained as quality records in accordance with GL-
QS-E-008 for Quality Records Management and Disposition. Analyst training and 
proficiency in the method is outlined in Quality SOP Method Validation and 
Initial and Continuing Demonstration of Capability, GL-QS-E-011. 

4.0 METHOD VARIATIONS 

4.1 Some variations may be necessary due to special matrices encountered in the lab.  
These variations may be used with approval from a Group Leader or Team 
Leader.  Variations to a method will be documented with the analytical raw data. 

4.2 ASTM D5174-97 and -02 are written for water matrix only.  Drinking water 
samples are processed according to source method. GEL has adapted the 
procedure to include soils and filters. No method modifications are permitted for 
drinking water samples. 

5.0 DEFINITIONS 

5.1 Low Level Uranium Analysis:  IAW ASTM D5174 is defined as samples with an 
RDL of 0.1 μg/L or less. 

5.2 Batch:  Environmental samples prepared and/or analyzed together with the same 
process and personnel using the same lot(s) of reagents. 

5.3 Method Blank (MB):  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 containing an 
analyte of interest through all steps of the analytical procedures. 

5.4 Laboratory Duplicate (DUP):  Aliquots of a sample taken from the same container 
under laboratory conditions and processed and analyzed independently. 

5.5 Matrix Spike (MS):   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. 
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5.6 Matrix Spike Duplicate (MSD):   A second replicate matrix spike is prepared in 
the laboratory and analyzed to obtain a measure of the precision of the recovery 
for each analyte. 

5.7 Laboratory Control Sample (LCS):  A sample matrix, free from the analytes of 
interest, spiked with verified known amounts of analytes from a source 
independent of the calibration standards or a material containing known and 
verified amounts of analytes. The LCS is equivalent to a Fortified Blank in the 
EPA drinking water compliance manual (Refer to section 20.3 of this SOP). 

5.8 National Institute of Standards and Technology (NIST):  For the purpose of this 
method, the national scientific body responsible for the standardization and 
acceptability of analyte solutions. 

5.9 Deionized (DI) water: Type I water. Refer to GL-LB-E-016. 
5.10 Holding Time (Maximum Allowable Holding Time): The maximum time that 

samples may be held prior to analysis and still be considered valid. 
6.0  INTERFERENCES 

6.1 Halides such as Chlorides are a source of interference in that they allow the 
complexed solution to decay by physical vibration and not through 
phosphorescence.  

6.2 Undissolved particles in the sample, such as organics, can also give this 
interference.   

6.3 Short phosphorescence lifetimes and non-linear graphs (< 0.96) of the complexed 
solution are an indication of interferences. 

7.0 SAFETY PRECAUTIONS AND WARNINGS 

7.1 Personnel performing this analytical procedure are trained to the safe laboratory 
practices outlined in the Safety, Health and Chemical Hygiene Plan, GL-LB-N-001. 

7.2 Personnel handling radioactive materials are trained in and follow the procedures 
outlined in GL-RAD-S-004 for Radioactive Material Handling. 

7.3 Personnel handling biological materials are trained in and follow the procedures 
outlined in GL-RAD-S-010 for The Handling of Biological Materials. 

7.4 If there is any question regarding the safety of any laboratory practice, stop 
immediately, and consult qualified senior personnel such as a Group or Team 
Leader.  

8.0 APPARATUS, EQUIPMENT, AND INSTRUMENTATION 

8.1 Apparatus and equipment: 
8.1.1 Hot plate or hot block 
8.1.2 Aluminum heating block to accept glass scintillation vials (optional) 
8.1.3 Glass scintillation vials, 20 mL capacity 
NOTE:  For low level uranium analysis, all new glassware used in KPA 
measurement, with the exception of cuvettes, shall be soaked in hot 8 M Nitric 
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Acid for at least two hours and then in room temperature 8 M Nitric Acid 
overnight prior to use. 
8.1.4 Muffle furnace 
8.1.5 Plastic or quartz cells 
8.1.6 Calibrated pipettes 
8.1.7 Acid and uraplex dispensers 

8.2 Instrumentation: 
8.2.1 ChemChek Kinetic Laser Phosphorimeter system 

9.0 REAGENTS AND STANDARDS 

9.1 Reagents: 
 All chemicals should be of reagent grade or equivalent whenever they are 

commercially available. 
9.1.1 Hydrogen Peroxide, 30% 
9.1.2 Concentrated Nitric Acid (16 M HNO3)  
9.1.3 Nitric Acid (1 M):  Carefully add 125 mL concentrated Nitric Acid to 1 L 

DI water, and dilute to 2 L with DI water. 
9.2 Standards: 

9.2.1 NIST-traceable standard natural uranium 
9.2.2 Refer to GL-RAD-M-001 for instructions concerning the preparation of 

standard solutions. 
10.0 SAMPLE HANDLING AND PRESERVATION 

10.1 Water samples should be collected in plastic bottles and preserved with 
concentrated Nitric Acid to pH < 2. 

10.2 Before beginning an analysis the analyst should check the sample pH by 
removing a minimal amount of sample with transfer pipette and placing it on a pH 
strip. DO NOT insert pH strip into sample container. If the sample is received 
with a pH greater than 2, the analyst should contact the Group Leader or Team 
Leader.  If approved by the client, the analyst should adjust the pH with Nitric 
Acid to a pH < 2.  If the sample is pH adjusted let the sample sit in the original 
container for a minimum of 24 hours before analysis. 

10.3 Soil samples may be collected in plastic or glass without preservation. 
11.0 SAMPLE PREPARATION 

11.1 Sample Preparation Techniques:  Water 
11.1.1    Add an appropriate aliquot (usually 5 mL) of sample to the glass 

scintillation vial.  If required, the DUP, MS and MSD should be the 
same aliquot as the appropriate sample referenced on the Queue sheet. 
Prepare a MB and two LCS samples by using DI water. The MB and 
LCS volumes should be equivalent to the largest aliquot in the batch and 
should be recorded on the Queue sheet. 
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11.1.2 Add an appropriate amount of natural uranium spike standard to the MS, 
MSD, LCS, and LCSD, as applicable. 
11.1.2.1 Typically 1.0 mL of 250 µg/L standard is used for the MS and 

one of the LCS samples for liquid batches. (This LCS represents 
the high range LCS for the batch). 

11.1.2.2 Typically 0.1 mL of 250 µg/L standard is used for the remaining 
LCS sample for liquid batches. (This LCS represents the low 
range LCS for the batch). 

NOTE: Spiking step should be witnessed by either another analyst qualified in 
this procedure or the Team Leader/Group Leader responsible for this 
procedure. After adding spikes, the witness must initial and record the 
date of witnessing. 

11.1.3    Add 5 mL concentrated Nitric Acid with swirling. 
11.1.4    Place the scintillation vials on hot plate or in hot block and heat to near 

boiling and allow the samples to evaporate to dryness. 
11.1.5    Add 5 mL concentrated Nitric Acid and approximately 5 to 10 drops of 

30% Hydrogen Peroxide in a drop wise manner.  Heat samples to 
dryness.  Repeat addition of Nitric Acid and Hydrogen Peroxide until 
the residue is pale yellow to white. 

11.1.6    Allow the vials to cool, dissolve the residue in 10 mL of 1 M Nitric 
Acid.  Swirl the contents of the vial to mix. 

11.1.7    Submit samples and completed paperwork to count room for counting 
analysis. 

11.2 Sample Preparation Techniques:  Soil 
11.2.1 Aliquot appropriate amount (typically 0.1 g) of dried, homogenized 

(according to GL-RAD-A-021) soil into a teflon beaker. Record aliquot 
information on Queue sheet .  If required, the DUP, MS and MSD 
should be the same aliquot as the appropriate sample referenced on the 
Queue sheet. Record the aliquot for the MB and two LCS samples as the 
largest aliquot in the batch on the Queue sheet. 

NOTE:  Samples must be homogenized because uranium concentrates in solids. 
11.2.2 Add appropriate amount of natural uranium spike standard to the MS, 

MSD, LCS, and LCSD, as applicable. 
11.2.2.1 Typically 1.0 mL of 1000 µg/L standard is used for the MS 

and one of the LCS samples for solid batches. (This LCS 
represents the high range LCS for the batch). 

11.2.2.2 Typically 0.1 mL of 1000 μg/L standard is used for the  
  remaining LCS sample for solid batches.  (This LCS  
  represents the low range LCS for the batch). 

NOTE:  Spiking step should be witnessed by either another analyst qualified in 
this procedure or the Team Leader/Group Leader responsible for this 
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procedure. After adding spikes, the witness must initial and record the 
date of witnessing. 

11.2.3 Samples are now digested according to GL-RAD-A-015. 
11.2.4 When the digestion is complete, dissolve residue in 5 mL concentrated 

Nitric Acid.  Add approximately 5 to 10 drops of 30% Hydrogen 
Peroxide in a drop wise manner.  Evaporate samples to dryness.  Repeat 
addition of Nitric Acid and Hydrogen Peroxide until the residue is pale 
yellow to white. 

11.2.5 Dissolve the residue in approximately 10 mL of 1 M Nitric Acid.  Swirl 
the contents of the beaker to mix.  Quantitatively transfer the digestate to 
a centrifuge tube and dilute to 50 mL with 1 M Nitric Acid. 

11.2.6 Submit samples and completed paperwork to count room for counting 
analysis. 

11.3 Sample Preparation Techniques:  Filters 
11.3.1 If not previously done, perform digestion in accordance with GL-RAD-

A-026 for The Preparation of Special Matrices for the Determination of 
Radionuclides. 

11.3.2 Treat the digested filter as a liquid sample, proceed with step 11.1 for 
liquid analysis, and correct aliquot appropriately. 

NOTE:  If sample is a filter digestate, 5 mL must be corrected to appropriate 
filter units. 

12.0 QUALITY CONTROL SAMPLES AND REQUIREMENTS 

Quality Control requirements will follow critical elements for radiochemistry Chapter VI 
section 7.7 of The Manual for the Certification of Laboratories Analyzing Drinking 
Water (reference 20.4). Refer to GL-LB-E-001 for The Determination of Method 
Detection Limits. 
12.1 Analyst and Method Verification Requirements 

  Refer to GL-RAD-D-002 for Analytical Methods Validation for Radiochemistry 
for information concerning method verification. Analyst training 
records are maintained as quality records outlined in GL-QS-E-008. Analyst 
training and proficiency in the method is outlined in the Quality SOP for the 
Method Validation and Initial and Continuing Demonstrations of Capability, GL-
QS-E-011. 

12.2 Method Specific Quality Control Requirements for Drinking Water Samples 
12.2.1 A Matrix Spike (MS) should be run with every batch of 20 or less   

samples. The recovery of the spike should fall between 80 and 120%. 
12.2.1.1 A MS is prepared by adding a known amount of target analyte 

to an independent aliquot of a sample in the batch.  This aliquot 
is processed simultaneously with and under the same 
conditions as the samples in the batch through all steps of the 
analytical procedure. 
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12.2.2 A duplicate (DUP) should be run once for every ten drinking water 
samples processed within the batch.  The Relative Percent Difference 
(RPD) between the actual sample and the DUP should be less than or 
equal to 20% if both the sample and the DUP results are greater than 5 
times MDC.  If both results are less than 5 times MDC, the Relative Error 
Ratio should be less than 2. If both results are less than MDC, then limits 
are not applicable. 
12.2.2.1 The DUP is prepared by analyzing an aliquot of a sample in the 

batch independently.  This aliquot is processed simultaneously 
with and under the same conditions as the samples in the batch 
through all steps of the analytical procedure. 

12.2.3 A Method Blank (MB) should be run with each batch of 20 or less 
samples. The blank reported value should be less than or equal to the 
CRDL. 
12.2.3.1 The MB is an aliquot of DI water analyzed as a matrix similar 

to the batch of associated samples.  This aliquot is contains a 
low concentration of tritium.  This aliquot is processed 
simultaneously with and under the same conditions as the 
samples in the batch through all steps of the analytical 
procedure. 

12.2.4 A Laboratory Control Sample (LCS) should be run with each batch of 20 
or less samples. The LCS recovery should fall between 90 and 110%. 
12.2.4.1 The LCS is an aliquot of DI water analyzed as a matrix similar 

to the batch of associated samples.  This aliquot is spiked with 
verified known amount of analyte from a source independent 
of the calibration standards.  This aliquot is processed 
simultaneously with and under the same conditions as the 
samples in the batch through all steps of the analytical 
procedure. 

NOTE:  The LCS is equivalent to a Fortified Blank in the EPA drinking 
water compliance manual (See section 20.3). 

12.3 Method Specific Quality Control Requirements Water and Solid Samples 
12.3.1 A Matrix Spike (MS) should be run with every batch of 20 or less 
 samples. The recovery of the spike should fall between 75 and 125%. 
12.3.2 A Duplicate (DUP) sample should be run with every batch. The Relative 

Percent Difference (RPD) between the actual sample and the DUP 
should be less than or equal to 20% if both the sample and the DUP 
results are greater than 5 times MDC, or 100% if they are both less than 
5 times MDC. If both results are less than MDC, then limits are not 
applicable. 

12.3.3 A Method Blank (MB) should be run with each batch of 20 or less 
 samples. The MB reported value should be less than or equal to the 
 CRDL. 
12.3.4 A Laboratory Control Sample (LCS) should be run with each batch of 20 
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or less samples. The LCS recovery should fall between 75 and 125%. 
12.4 The holding time for Total Uranium samples is 6 months. 
12.5 Actions Required if the Quality Control Requirements Are Not Met 

If any of the above criteria cannot be satisfied, the analyst should inform the 
Group Leader and initiate a Data Exception Report (DER) as outlined in GL-QS-
E-004. 

13.0 INSTRUMENT CALIBRATION, STANDARDIZATION AND PERFORMANCE 

Refer to GL-RAD-B-018 for the calibration of the Chemchek Kinetic Phosphorescence 
Analyzer. 

14.0 ANALYSIS AND INSTRUMENT OPERATION 

Refer to GL-RAD-B-018 for instrument operation. 
15.0 EQUIPMENT AND INSTRUMENT MAINTENANCE 

Refer to GL-RAD-B-018 for instrument maintinance. 
16.0 DATA RECORDING, CALCULATION, AND REDUCTION METHODS 

16.1 Data recording, calculation, and reduction take place in accordance with GL-RAD-
D-003 and GL-RAD-D-006. 

NOTE: KPA Total Uranium calculations are outlined in section 5.16 of GL-RAD-D-006. 
17.0 DATA REVIEW, APPROVAL, AND TRANSMITTAL 

Data are reviewed and packaged in accordance with GL-RAD-D-003 for Data Review, 
Validation and Data Package Assembly. 

18.0 RECORDS MANAGEMENT 

Records generated as a result of this procedure are maintained as quality documents in 
accordance with GL-QS-E-008 for Quality Records Management and Disposition. 

19.0 LABORATORY WASTE HANDLING AND WASTE DISPOSAL 

Laboratory waste is disposed in accordance with the Laboratory Waste Management 
Plan, GL-LB-G-001. 

20.0 REFERENCES 

20.1 Chemchek Instruments, Inc.:  KPA-11 Operation and Service Manual. 
20.2 ASTM D5174-91, -97, and -02, Standard Test Method for Trace Uranium in 

Water by Pulsed-Laser Phosphorimetry. 
20.3 Manual for the Certification of Laboratories Analyzing Drinking Water. Criteria 

and Procedures Quality Assurance. Fifth Edition EPA 815-R-05-004 January 
2005. 

21.0 HISTORY 
Revision 16: SOP revised for SCDHEC drinking water certification. 
Revision 17: Drinking water compliance note added to section 12.2.4. 
Revision 18: Technical updates for SOP consistency as part of annual review. 
Revision 19: SOP updated for drinking water method compliance. 
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1.0 STANDARD OPERATING PROCEDURE FOR DETERMINATION OF METALS BY ICP-

MS 

2.0 METHOD CODES 

2.1 EPA SW-846 Method 6020   

2.2 EPA SW-846 Method 6020A 

2.3 EPA Method 200.8 

3.0 METHOD OBJECTIVE AND PURPOSE 

This standard operating procedure (SOP) describes the determination of metals using a 

Perkin Elmer ICP-MS Model ELAN 9000 Spectrometer, Perkin Elmer ICP-MS ELAN 

DRC-e, and Perkin Elmer ICP-MS NexION 300x and 350x.  Prior to analysis, samples 

must be digested using appropriate sample preparation methods (such as Methods 3005, 

3010, 3050, or 200.2) and other applicable requests. 

4.0 METHOD APPLICABILITY AND METHOD SUMMARY 

4.1 Refer to Appendix 3 for analyte lists and masses. 

4.2 Applicable Matrices:  These methods are applicable to the determinations of any of 

the analytes listed above for various matrices including waters, oils, soils, sludges, 

biological tissues, Toxicity Characteristic Leaching Procedure (TCLP) extracts and 

other more unusual types of sample which are generally classified as a 

miscellaneous matrix. 

4.3 General Method Summary:  After the samples are prepared in accordance with the 

sample preparation SOP, they are analyzed by Inductively Coupled Plasma-Mass 

Spectrometry (ICP-MS) as follows: 

4.3.1 The instrument is calibrated with a minimum of two calibration points for 

each element to be analyzed.  The points consist of a calibration blank 

solution to define the lower calibration point and at least one standard 

calibration solution at the analyte concentrations to define the higher 

calibration point(s).  A correlation coefficient of 0.995 or better (0.998 or 

better for SW-846 Method 6020A) is required for each analyte if multiple 

standards are used or the instrument is recalibrated for the analyte of 

interest. 

4.3.2 Prepared client samples and numerous check standards and quality control 

samples, identified in Section 22.1 are then analyzed.  The check standards 

and quality control samples are used to determine the quality and 

acceptability of the analytical data. 

4.3.3 Continuing Calibration Verification standards (CCV) and Continuing 

Calibration Blanks (CCB) are analyzed a minimum of every 10 samples to 

ensure that the instrument is continuing to perform correctly.  For 6020A, 

low level continuing calibration verification standards are analyzed in 

conjunction with the CCVs and CCBs. 
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4.4 Method Codes:  Analyses must conform to SW-846 Method 6020, SW-846 Method 

6020A, EPA Method 200.8, and/or customer contract specifications. 

4.5 Radiochemistry conversion calculations for the uranium isotopes are included in 

Appendix 4. 

5.0 METHOD SCOPE AND PERFORMANCE CHARACTERISTICS 

5.1 Calibration Range:  The range of concentrations between the calibration blank, 

typically 0, and that of the highest calibration standard for each analyte.  Calibration 

standards vary according to method and equipment.  A minimum of two, a blank 

and value standard, are required.  

5.2 Linear Dynamic Range standards (LRS) are analyzed with each calibration.  The 

linear calibration range that may be used for the analysis of samples should be 

judged by the analyst from the resulting data.  The instrument is calibrated.  The 

target linear range should be prepared and analyzed.  The LRS results must fall 

within ± 10% of the target value.  This LRS value is entered into the instrument’s 

software.  Any hits below this value will be valid.  Hits at or above this value will 

be flagged by the system and must be diluted to fall within the linear dynamic range. 

If a linear range standard is not used for a specific calibration, the highest 

calibration standard becomes the upper limit of reporting. 

5.3 Instrument Detection Limits (IDLs) in µg/L are determined by calculating the 

average of the standard deviation of the three runs on three non-consecutive days 

from the analysis of a reagent blank solution with seven consecutive measurements 

per day.  Each measurement must be performed as though it were a separate 

analytical sample (i.e., each measurement must be followed by a rinse and/or any 

other procedure normally performed between the analysis of separate samples).  

IDLs must be determined at least every three months. 

5.4 Method Detection Limit (MDL) studies for each analyte are performed and/or 

verified at least annually.  These studies are conducted and calculated in accordance 

with SW-846, Chapter 1, paragraph 5.0, and GL-LB-E-001 for the Determination of 

Method Detection Limits.  The relevant quantitation limits are established based on 

the most current MDL study.  The current MDLs are maintained and can be found 

in the AlphaLIMS database. 

5.5 Method Precision:  To assure analytical precision of methods used, Laboratory 

Control Samples (LCS) are analyzed with each batch.  LCS duplicates are analyzed 

with each batch when requested. 

5.6 Method Bias (Accuracy) is determined by calculating recoveries of LCS of a similar 

matrix. 

5.7 If uncertainty and total propagated uncertainty measurements are needed, they may 

be determined using GL-QS-E-014 for Quality Assurance Measurement 

Calculations and Processes. 
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6.0 DEFINITIONS 

6.1 AlphaLIMS:  The Laboratory Information Management System used at GEL 

Laboratories, LLC. 

6.2 Analysis Date/Time:  The date and military time (24-hour clock) of the introduction 

of the sample, standard, or blank into the analysis system. 

6.3 Analytical Sample:  Any solution of media introduced into an instrument on which 

an analysis is performed excluding instrument calibration, initial calibration 

verification (ICV), initial calibration blank (ICB), continuing calibration verification 

(CCV), and continuing calibration blank (CCB).  

6.4 Calibration Standard (CAL):  A solution prepared from the primary dilution 

standard solution or stock standard solutions and the internal standards surrogate 

analytes.  The CAL solutions are used to calibrate the instrument response with 

respect to analyte concentration. 

6.5 Continuing Calibration Blank (CCB):  An aliquot of reagent water or other blank 

matrix that is analyzed after each CCV.  The CCB is used to determine whether the 

analytical sequence is in control during sample analysis. 

6.6 Continuing Calibration Verification (CCV) Standard:  An aliquot of reagent water 

or other blank matrix to which known quantities of the method analytes are added.  

The CCV is analyzed exactly like a sample, periodically throughout the run 

sequence.  Its purpose is to determine whether the analytical sequence is in control 

during the sample analysis.  It may be prepared from the same source as the 

calibration standards, and is usually of varied concentrations. 

6.7 Contract Required Detection Limit (CRDL):  Minimum level of detection 

acceptable under the client project requirements. 

6.8 Control Limits:  A range within which specified measurement results must fall to be 

compliant.  Control limits may be mandatory, requiring corrective action if 

exceeded, or advisory, requiring that noncompliant data be flagged. 

6.9 Correlation Coefficient:  A number (r) that indicates the degree of dependence 

between two variables (concentration-absorbance).  The more dependent they are, 

the closer the value to one.  Determined on the basis of the least squares line. 

6.10 Data Qualifiers:  The following qualifiers should be used in order to identify 

analytical situations that might need additional information stated in narrative 

before the release of the data. 

U - Non-Detect.  Below the Instrument or Method Detection Limit (depending 

upon specific project requirements) 

B - Sample concentration value is between the MDL (or IDL) and the CRDL or 

analyte was detected in the Method Blank (Client Specific) 

J - Sample concentration is between the MDL (or IDL) and the CRDL-client 

specific qualifier. 

Blank - Concentration value is above the CRDL 
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* - An RPD value in the duplicate sample is out of criteria 

N - A percent recovery value in the spike sample is out of criteria 

E - A percent difference in the serial dilution sample is out of criteria because 

of the presence interference. 

6.11 Duplicate:  A second aliquot of a sample that is treated the same as the original 

sample in order to determine the precision of the method. 

6.12 Initial Calibration Blank (ICB):  An aliquot of reagent water or other blank matrix 

that is analyzed after each ICV.  The ICB is used to determine whether there is 

carryover contamination. 

6.13 Initial Calibration Verification (ICV):  A solution of method analytes of known 

concentrations.  The ICV is obtained from a source external to the laboratory and 

different from the source of calibration standards.  It is used to check laboratory 

performance with externally prepared test materials. 

6.14 Instrument Performance Check Solution (IPC):  A solution of one or more method 

analytes, surrogates, internal standards, or other test substances used to evaluate the 

performance of the instrument system with respect to a defined set of criteria. 

6.15 Interferants:  Substances that affect the analysis for the element of interest. 

6.16 Internal Standard:  Pure analyte(s) added to a sample, extract, or standard solution 

in known amounts and used to measure the relative responses of other method 

analytes. 

6.17 Laboratory Control Standard (LCS):  An aliquot of reagent water or other blank 

matrix to which known quantities of the method analytes are added in the 

laboratory.  The LCS is analyzed exactly like a sample, and its purpose is to 

determine whether the methodology is in control and whether the laboratory is 

capable of making accurate and precise measurements. 

6.18 Linear Calibration Range (LCR):  The concentration range over which the 

instrument response is linear. 

6.19 Method Blank (MB):  An aliquot of reagent water or other blank matrix that is 

treated exactly as a sample including exposure to all glassware, equipment, solvents, 

reagents, internal standards, and surrogates that are used with other samples.  The 

MB is used to determine if method analytes or other interferences are present in the 

laboratory environment, the reagents, or the apparatus. 

6.20 Method Detection Limit (MDL):  The minimum concentration of an analyte that can 

be identified measured and reported with 99% confidence that the analyte 

concentration is greater than zero. 

6.21 Serial Dilution:  The dilution of a sample by a known factor.  When corrected by the 

dilution factor, the diluted sample should agree with the original undiluted sample 

within the specified limits.  Serial dilution may reflect the influence of interferants. 

6.22 Spike (Matrix Spike or Post Spike): An aliquot of an environmental sample to 

which known quantities of the method analytes are added in the laboratory.  The MS 
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or PS is analyzed exactly like a sample, and its purpose is to determine whether the 

sample matrix contributes bias to the analytical results.  The background 

concentrations of the analytes in the sample matrix must be determined in a separate 

aliquot and the measured values in the MS or PS corrected for background 

concentrations. 

6.23 Limit of Detection (LOD): An analyte, method and matrix specific estimate of the 

minimum amount of a substance that can be reliably detected. GEL has established 

LOD = 2 x MDL. 

6.24 Limit of Quantitation (LOQ):  An analyte, method and matrix specific estimate of 

the minimum amount of a substance that can be reported with a specific level of 

confidence. The LOQ is set at or above the concentration of the lowest initial 

calibration standard. The laboratory must empirically demonstrate precision and 

bias at the LOQ. The LOQ and associated precision and bias must meet client 

requirements and must be reported. GEL uses the following guidance (LOD < 

LOQ): 

 When LOD < PQL, PQL = LOQ 

 When LOD > PQL, LOQ is raised to next lowest calibration standard. 

6.25 Practical Quantitation Limit (PQL): The PQL is typically at or above the lowest 

point on an acceptable initial calibration curve. It may also be determined by 

multiplying the MDL by approximately 2 to 10. Concentrations of a target analyte 

determined to be greater than its PQL are defined as quantitative results. This limit 

is not used in DoD ELAP reporting. 

6.26 Statistical Process Control (SPC) Limits:  Statistically derived limits that establish 

acceptable ranges for recoveries of analytes of interest, including LCS, MS, MSD, 

PS and PSD. 

6.27 Stock Standard Solution:  A concentrated solution containing one or more method 

analytes prepared in the laboratory using certified reference materials or purchased 

from a reputable commercial source. 

6.28 10% Frequency:  A frequency specification during an analytical sequence allowing 

for not more than 10 analytical samples between required calibration verification 

measurement, as specified by the EPA methodology. 

7.0 INTERFERENCES TO THE METHOD 

7.1 Chemical interferences are minimal in ICP-MS Spectroscopy because the extremely 

high energy of the plasma breaks nearly all the chemical bonds.  However, ICP-MS 

analysis is subject to the following three types of interferences: 

7.1.1 Physical interferences are those physical properties of a sample solution 

that prevent their introduction to the plasma with efficiency equal to that of 

the calibration standards.  This type of interference can be corrected via the 

bias correction calculation in SW-846, Chapter 1, paragraph 5.0, through 

the use of an internal standard in accordance with the instrument operating 
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manual or by diluting the sample in reagent blank solution until the percent 

recovery falls with method guidelines. 

7.1.2 Isobaric elemental interferences are caused by isotopes of different 

elements that form singly or doubly charged ions of the same nominal 

mass-to-charge ratio and that cannot be resolved by the mass spectrometer.  

If analytical isotopes are selected that may have an isobaric interference, 

then all data obtained under such conditions must be corrected by 

measuring the signal from another isotope of the interfering element and 

subtracting the appropriate signal ratio from the isotope of interest.  

7.1.3 Isobaric polyatomic ion interferences are caused by ions consisting of more 

than one atom that have the same nominal mass-to-charge ratio as the 

isotope of interest, and that cannot be resolved by the mass spectrometer in 

use.  These ions are commonly formed in the plasma or interface system 

from support gases or sample components.  Most of the common 

interferences have been identified and are listed in Method 200.8, Table 2 

together with the method elements affected.  Such interferences must be 

recognized, and when they cannot be avoided by the selection of 

alternative analytical isotopes or sample prep procedures, appropriate 

corrections must be made to the data. 

8.0 SAFETY PRECAUTIONS AND HAZARD WARNINGS 

8.1 PREVENT SKIN AND EYE CONTACT BY USING SPECIFIED PERSONAL 

PROTECTIVE EQUIPMENT WHEN MAKING STOCK REAGENTS. 

8.2 WORK UNDER A HOOD TO PREVENT INHALATION WHEN MAKING 

STOCK REAGENTS. 

8.3 Sample digestates are not extremely volatile or spontaneously combustible, but they 

are normally acidic and should be handled with care.  Small spills may generally be 

wiped up with paper towels that can be disposed of in the trash.  Larger spills may 

require the use of a mop, and the mop head may have to be disposed of as 

potentially hazardous waste in accordance with the Laboratory Waste Management 

Plan (GL-LB-G-001).  If the spilled digestates begin any obvious fuming or 

reacting, pour a generous amount of the acid neutralizer, which is located in each 

lab, onto the spill before attempting to clean it up. 

8.3.1 Gloves should be worn to avoid skin contact with digestate during clean-

up. 

8.3.2 Eye protection is required when handling samples and an eyewash station 

is located in each analysis lab. 

8.3.3 Do not persist in cleaning up a spill in the presence of strong fumes.  Move 

out of the area, try to isolate the area and notify your supervisor 

immediately. 
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8.4 Handling radioactive samples requires the use of gloves, a lab coat or an apron in 

addition to eye protection.  Refer to GL-RAD-S-004 for Radioactive Material 

Handling 

8.5 These instruments use high voltage electricity and therefore, should be shut 

completely down any time electronic components may be exposed to personnel or 

any liquids. 

8.6 Wear eye protection with side shields while performing procedures in the lab. 

8.7 All chemicals and samples should be treated as potential health hazards, and 

exposure to these chemicals must be reduced to the lowest level possible.  GEL 

maintains a current awareness file of Occupational Safety and Health 

Administration (OSHA) regulations regarding the safe handling of the chemicals in 

the laboratory as well as a reference file of Material Safety Data Sheets (MSDS).  

These documents are maintained in the laboratory.  Individual sample MSDS forms 

provided by the clients are kept in Login. 

8.8 Personal protective equipment 

8.8.1 Gloves are required when handling the chemicals in this procedure.  

8.8.2 Work under a hood when using concentrated acids. 

8.9 Prior to handling radioactive samples, analysts must have had radiation safety 

training and must understand their full responsibilities in radioactive sample 

handling.  Some general guidelines follow: 

8.9.1 Wear a lab coat when working with radioactive samples. 

8.9.2 Prohibit admittance to immediate work area. 

8.9.3 Protect counter tops with counter paper or work from radioactive sample 

handling trays. 

8.9.4 Post signs indicating radioactive samples are in the area. 

8.9.5 Take swipes of the counter tops upon completion of work.  Deliver those 

swipes to the nearest swipe count box. 

8.9.6 Segregate radioactive wastes.  Radioactive waste containers are obtained 

from Waste Management. 

8.10 All samples, chemicals, extracts, and extraction residues must be transferred, 

delivered, and disposed of safely according to all related SOPs.  

8.10.1 Segregate solid wastes from liquid wastes in the satellite area containers. 

8.10.2 Segregate oil wastes from water-soluble wastes in the satellite area 

containers 

8.11 Never leave gas cylinders unchained or untied, including when they are on the 

moving carts. 

8.12 In the event of an accident or medical emergency, call for help immediately.  When 

time and safety permit, an accident report form should be completed and turned in 

to the safety committee. 
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8.13 Fire escape routes are posted in the lab; all personnel should be familiar with them.  

In addition, fire safety equipment such as fire extinguishers is located in the lab.  

Training is available on the proper operation of this equipment. 

9.0 CAUTION WARNINGS 

9.1 Because they can be health hazards, the exhaust gases from the plasma and vacuum 

systems must be eliminated through the laboratory's ventilation duct, which is 

attached to the instrument's exhaust vent.  If inadequate ventilation occurs, pump-

fluid vapor, ozone, and other toxic products of combustion can accumulate in the 

laboratory and cause bodily harm.  Hydrofluoric acid (HF) fumes, if inhaled, 

extensively burn lung tissue.  Ensure that the exhaust system established at 

installation continues to operate effectively. 

9.2 Prepare sample and transfer acids using a hood to avoid fumes. 

9.3 Store and prepare sample away from the instrument to minimize corrosion. 

9.4 Clean up any spills quickly. 

9.5 The drain vessel contains the spray chamber's effluent, which can be toxic.  

Corrosion of the vessel and connecting tube can result in leaks that damage the 

instrument or cause bodily harm. 

9.5.1 Use the capped plastic drain vessel that was provided with the instrument. 

Never use glass. 

9.5.2 Place the drain vessel on the instrument table below the peristaltic pump 

where the container is easy to check. 

9.5.3 Check the drain vessel frequently.  Empty it before it is three-fourths full. 

9.5.4 Check the tubing and vessel for deterioration.  If the tubing becomes brittle 

or cracked, replace it.  Organic solvents cause more rapid deterioration 

than aqueous solutions. 

9.6 The torch and interface remain hot after the plasma is turned off.  Do not touch the 

torch box or interface cones for 10 minutes after the plasma has been shut off. 

9.7 High voltages and radio frequencies are potential hazards of the ICP-MS.  Shut the 

instrument down completely before removing any of the outside panels (to clean air 

filters, replace a fuse, etc.). 

9.8 When changing the rotary pump oil, remember that the pump oil may be hot.  The 

oil can cause a burn if allowed to contact the skin. 

10.0 APPARATUS, MATERIALS, REAGENTS, EQUIPMENT, AND INSTRUMENTS 

10.1 Apparatus and Equipment 

10.1.1 Replacement special glass parts for the ICP-MS such as quartz torch 

bodies, injector tips and spray chambers may be ordered from a qualified 

vendor through the GEL Purchasing Agent.  
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10.1.2 Replacement ICP-MS interface parts such as sampling cones, skimmer 

cones and ion-optics can be purchased from a qualified vendor through the 

GEL Purchasing Agent. 

10.1.3 Consumable materials such as tubing are often attainable from various 

scientific product companies.  The GEL Purchasing Agent can help to find 

the best prices.  These items may also be ordered from the instrument 

manufacturer if necessary.  All orders must be placed through the GEL 

Purchasing Agent. 

10.2 Reagents, Chemicals, and Standards 

10.2.1 Reagents:  Refer to Reagent Logbook 

10.2.2 Standards:  Refer to GL-LB-E-007 for Laboratory Standards 

Documentation and GL-LB-E-015 for Control of Laboratory Standards. 

10.2.3 Other Chemicals:  Additional compounds, surfactants, oils, cleaning 

agents, etc., may be routinely ordered through the GEL Purchasing Agent. 

10.3 Instrumentation 

10.3.1 Perkin Elmer ICP-MS ELAN Model 9000 with PC monitor and printer. 

10.3.2 Perkin Elmer ICPMS ELAN Model DRC-e with PC, monitor and printer. 

10.3.3 Perkin Elmer ICP-MS NexION 300x and 350x with PC, monitor and 

printer 

10.3.4 ESI SC4 DX 

10.3.5 CETAC Model ASX-510 Autosampler with accessory autodiluter (PE 

9000). 

10.3.6 Neslab CFT75 recirculating bath or equivalent provides cooling to the ICP-

MS. 

11.0 SAMPLE HANDLING AND PRESERVATION REQUIREMENTS 

11.1 Aqueous samples should be preserved with nitric acid to a pH of < 2 prior to receipt 

by the analyst.  Solid samples should be kept at 0° < 6° C prior to digestion. 

11.2 Refer to GL-SR-E-001 for Sample Receipt, Login and Storage. 

12.0 SAMPLE PREPARATION TECHNIQUES 

12.1 All samples except drinking water with Turbidity < 1 NTU and samples specifically 

exempted by contract, are prepared in accordance with the following SOPs: 

12.1.1 GL-MA-E-016 for Sample Preparation for Total Recoverable Elements by 

EPA Method 200.2 (USEPA Method 200.2) 

12.1.2 GL-MA-E-006 for Acid Digestion of Total Recoverable or Dissolved 

Metals in Surface and Groundwater Samples for Analysis by ICP or ICP-

MS (USEPA SW-846 Method 3005A) 

12.1.3 GL-MA-E-008 for Acid Digestion of Total Metals in Aqueous Samples 

and Extracts for Analysis by ICP or ICP-MS (USEPA SW-846 Method 

3010A) 
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12.1.4 GL-MA-E-009 for Acid Digestion of Sediments, Sludges and Soils 

(USEPA SW-846 Method 3050B) 

12.2 Additional filtration may be required to prevent clogging of sample introduction 

system. 

12.3 All sample preparation records are stored in AlphaLIMS. 

12.4 Sample spills should be handled as stated in Section 8.3. 

13.0 EQUIPMENT AND INSTRUMENT MAINTENANCE 

13.1 Routine Preventative and Special Operational (Failure) 

13.2 Routine Preventative Maintenance (PM) Procedures are done as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13.3 Non-Routine Maintenance Procedures (Special, Operational or Failure Mode 

Maintenance) 

13.3.1 If the instrument will not function properly see the trouble shooting section 

in the appropriate Maintenance Manual.   

13.3.2 If the analyst is unable to determine cause/fix instrument, the GEL Service 

Engineer is called, and if needed, the manufacturer’s customer support 

number may be found in the owner’s maintenance manuals. 

13.4 Refer to ICP-MS Maintenance Logbook for routine records.  Service call records 

are also available. 

14.0 PREPARATION OF STANDARD SOLUTION AND QUALITY CONTROL SAMPLES 

14.1 Source standards records are recorded in AlphaLIMS. 

14.2 Recommended Suppliers:  Refer to source log and use Approved Vendors List 

maintained in Procurement. 

Frequency Procedure 

When Needed Clean nebulizer tip after use. 

Replace peripump sample introduction tubing. 

Change pump hoses on drain systems. 

Check drain waste collection containers, and empty as necessary. 

Check Neslab water level and add water if required. 

Clean/replace interface cones. 

Clean/replace nebulizer. 

Clean/replace torch. 

Check/replace water filter. 

Quarterly Change oil in interface rotary pump (or as needed). 

Clean ion lenses 4-6 months (or as needed). 

6 Months Clean air filters. 

12 months Change pump oil in backing rotary pump. 

Evaluate/replace EM (electron multiplier) 
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14.3 Standards are receipted, labeled, prepared and stored in accordance with the GL-

LB-E-007 for Laboratory Standards Documentation. 

15.0 INSTRUMENT CALIBRATION 

15.1 Samples may be analyzed manually or automatically. 

15.1.1 Tuning for each instrument is performed daily according to the following 

directions and criteria. 

15.1.2 Aspirate a tuning solution consisting of 10 µg/L each of 9Be, 24Mg, 59Co, 
115In and 208Pb. Perform 5 replicates.  Manufacturer's recommended tune 

criteria are as follows: 

 

Parameter Starting Point 
9Be ± 0.10 amu 

24Mg ± 0.10 amu 
59Co ± 0.10 amu 
115In ± 0.10 amu 
208Pb ± 0.10 amu 

Ba++ net intensity mean < 0.05 or 5% 

CeO net intensity mean < 0.03 or 3% 

Be, Mg, Co, In, Pb net 
intensity RSD 

< 5% 

Resolution at 10% peak 
height 

< 0.9 amu 

 

15.1.3 Conduct additional tuning procedures as specified by client contract or 

other methodology. 

15.1.4 If any of the preceding tune criteria does not meet the recommended 

requirements, investigate the problem, correct the situation, and reanalyze 

the tune sequence. 

15.1.5 Standardization:  Standardization is required on a daily basis. 

15.2 Internal standards are used as appropriate for the analytes of interest.  The internal 

standards are made in the appropriate acid and contain varying concentrations of 

such elements as  45Sc, 74Ge, 115In, 175Lu, and/or 181Ta.  The internal standard 

solution is mixed in-line with the sample stream using a dedicated channel of the 

peristaltic pump.  Internal standards may be added at the time of analysis as an 

alternative to in-line mixing.  Alternate internal standards may be used to meet 

client needs. 

15.3 Calculations are described in the instrument manual. 
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15.4 Calibration standards vary according to method and equipment.  A minimum of 

two, a blank and value standard, is required.   

15.5 For required quality control standards refer to Section 21.0. 

15.6 For continuing calibration requirements refer to Section 21.0. 

15.7 For what to do when initial or continuing calibrations fail to meet requirements, 

refer to Section 21.0. 

16.0 INSTRUMENT PERFORMANCE REQUIREMENTS 

16.1 Before samples may be analyzed to generate reportable data, the instrument must 

have been tuned and calibrated.  Also, the Initial Calibration Verification (ICV), 

which is prepared from an independent source, Initial Calibration Blank (ICB), the 

Reportable Detection Limit (CRDL), the Interference Check Standards (ICS-A, 

ICS-AB), and the Linear Range Standards (LRS) must meet the requirements stated 

in Section 21.2 for each analyte being reported, unless otherwise required by 

methodology, clients or contracts. 

16.2 The instrument calibration and all continuing verification data is maintained in the 

printed hard copy file.  The printouts are kept in chronological order by instrument.  

Recent files are in the metals laboratory; older records are archived in short or long-

term storage. 

17.0 ANALYST AND METHOD VERIFICATION REQUIREMENTS 

17.1 Analyst training is conducted and certified in accordance with the GL-HR-E-002 for 

Employee Training. 

17.2 Method performance is verified by the conductance of MDL studies in accordance 

with GL-LB-E-001 for The Determination of Method Detection Limits, and by the 

evaluation of LCS and LCS duplicates for each batch of samples. 

18.0 ANALYSIS PROCEDURES AND INSTRUMENTAL OPERATION 

18.1 All samples are introduced in a set measured quantity, via a peristaltic pump, 

through a nebulizer into a spray chamber and carried with argon gas through the 

Radio Frequency (RF) field to generate analyte ions that are selected and measured 

by the quadruple mass spectrometer. 

18.2 Run Sequence 

18.2.1 Instrument Calibration executed in accordance with Section 16. 

18.2.2 Initial Calibration Verification steps include: 

18.2.2.1 ICV 

18.2.2.2 ICB 

18.2.2.3 CRDL (low level ICV for 6020A) 

18.2.2.4 ICS-A  

18.2.2.5 ICS-AB  

18.2.2.6 CCV 

18.2.2.7 CCB 
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18.2.2.8 LRS  

18.2.2.9 CCV  

18.2.2.10 CCB  

18.2.3 Sample Run (10 samples or less) 

18.2.4 Continuing Calibration Verification: 

18.2.4.1 CCV 

18.2.4.2 CRDL (for SW-846 Method 6020A only and analyzed at end of 

batch). 

18.2.4.3 CCB 

18.2.5 Repeat steps 18.2.3 and 18.2.4 until end of run or verification is out of 

specification.  When the latter occurs, repeat step 18.2.1 and continue with 

steps 18.2.2 and 18.2.3. 

18.2.6 Repeat steps 18.2.3 through 18.2.5 until the end of the run or verification is 

out of specification.  When latter condition occurs, repeat 18.2.1 and 

continue sequentially through 18.2.7. 

18.2.7 Final Verification Steps 

18.2.7.1 ICS-A (if required) 

18.2.7.2 ICS-AB (if required) 

18.2.7.3 CCV 

18.2.7.4 CRDL (for SW-846 Method 6020A only) 

18.2.7.5 CCB 

NOTE:  Method 6020A only requires there to be a closing low level 

continuing calibration standard (CRDL).  For ease of analysis, the CRDL 

standard can be analyzed every 10 samples. 

18.3 For data storage refer to Section 24.1. 

18.4 General operation of the instrument. 

18.4.1 The Perkin Elmer ICP-MSs are inductively-coupled argon plasma mass 

spectrometers.  The ICP-MS is capable of determining analytes from m/z = 

6 (Li) through m/z = 238 (U).  The operating software of the system is 

based on Microsoft Windows. 

18.4.2 Set-up 

18.4.2.1 Attach the nebulizer argon line to the quick-connect on the 

nebulizer’s argon tube and ensure that it is tightly in place. 

18.4.2.2   Attach the nebulizer and endcap to the spray chamber. 

18.4.2.3 Attach sample pump tubing to the front peristaltic pump 

(various sizes may be used depending on need), and attach feed 

end to endcap. 
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18.4.2.4 If running manually, place the suction end of the sample tubing 

in acidified rinse water; otherwise attach it to the autosampler. 

18.4.2.5 Ensure that drain hose is connected to the spray chamber and 

properly plumbed through the drain peristaltic pump. 

18.4.3 Run Procedure 

18.4.3.1 Refer to the respective owner’s manuals for specific 

instructions for tuning, sequence loading, and method 

development on each instrument; ELAN 9000 software guide, 

NexION 300x/350x software guide, or ELAN DRC-e software 

guide. 

18.4.3.2 The owner’s manual for each instrument is located in the ICP-

MS laboratory. 

18.4.4 Typical Analysis Problems 

18.4.4.1 Sample Overrange:  If a requested element is overrange for a 

sample, it is necessary to dilute the sample and rerun.  Dilution 

factors must be taken into account when reporting final values. 

18.4.4.2 Interferences: Although the ICP-MS can compensate for many 

interferences with appropriate correction factors, unpredicted 

interferences may still occur.   If the analyst suspects this, then 

the sample should be diluted and rerun.  Dilution factors must 

be taken into account when reporting final values.   

18.4.4.3 Torch/Sample Introduction Drift:  Various changes in torch 

plasma conditions or sample introduction can have a great 

effect on the detector counts.  They must be corrected or the 

instrument must be re-standardized. 

18.4.4.3.1 If oils or solid samples have been run, and the CCV 

is not acceptable, allow the instrument to rinse 15 to 

20 minutes.  If CCV is then acceptable, reanalyze 

the samples and continue.  If the CCV again fails its 

requirements, re-standardize as necessary. 

18.4.4.3.2 If sample introduction drift is suspected, check 

peristaltic pump tubing for collapse and replace as 

needed. 

18.4.4.3.3 Tubing connections may become loose allowing air 

to bubble into the sample path.  Tighten or replace 

tubing.  If necessary, seal with Parafilm. 

18.4.4.4 Serial dilution:  If the analyte concentration is sufficiently high 

(minimally, a factor of 100 times above the IDL for non-DOE 

Clients, 100 x the MDL for DOE-Alb Clients, and 50 times the 

LOQ for DoD QSM in the original sample), an analysis of a 
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five fold (1 + 4) dilution should agree within 10% of the 

original determination.  If not, a chemical or physical 

interference effect should be suspected. 

18.5 Power switches and auxiliaries 

18.5.1 Each instrument has one main power switch.  Refer to the respective 

maintenance manuals for the location.  This switch remains on except 

while servicing the instrument. 

18.5.2 The computer system has 3 power cords all connected to a switchable 

power strip: the computer main, the monitor and the printer power cords.  

The power to these is left on while the instrument is not in use for short 

times (e.g. overnight). 

18.5.2.1 The main computer switch is on the front of the CPU. 

18.5.2.2 The monitor switch is on the front of the monitor itself.  

NOTE:  If the computer is left in use without an analyst present for an 

extended period of time, turn the monitor off to prevent screen burn-in. 

18.5.2.3 The printer switch is on the lower front of the printer.  Refer to 

printer manual for operating instructions. 

18.5.3 Argon gas is provided through a manifold from the storage tank.  Under 

normal conditions a constant argon flow is available.  

18.5.4 Start-up 

18.5.4.1 Before starting, ensure that the power is on and the vacuum 

system is switched on.  

18.5.4.2 The owner’s manual for each instrument provides specific 

instructions for ignition of the plasma (refer to Section 18.5.1 

for software manuals). 

18.5.4.3 The plasma should be steady and should not flicker.  

18.5.4.4 Once ignition has occurred, levels may be adjusted; it is best to 

set levels appropriate to the method by loading or editing an 

appropriate tune file and allow 30 minutes for warm-up. 

18.5.5 Shutdown 

18.5.5.1 When the plasma is off, the instrument is either in Standby or 

Shutdown mode.  The ICP-MS should be completely shut down 

only in case of major maintenance, relocation of the instrument, 

or when the lab is closed for an extended time. 

18.5.5.2 Daily shutdown (if required):  Refer to the respective owner’s 

manual shutdown procedures (Refer to Section 18.5.1 for 

software manuals.)  
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18.6 Sample quantity requirements are approximately 5 mL for each run with the 

nebulizer. If out of specification or range, further sample may be necessary for 

reruns. 

18.7 The autosampler can be used by attaching introduction tube to sample introduction 

system, and rinsing tubing to peristaltic pump and following autosampler table set-

up and procedures.  To define a sequence, refer to the appropriate software manual 

(refer to Section 18.5.1). 

19.0 CALCULATIONS AND DATA REDUCTION METHODS 

19.1 Any dilutions, concentrations, or preparation factors must be taken into account 

prior to reporting data to a client. 

Relative Percent Difference = 2

Value 2 Sample  Value 1 (Sample

Value 2 Sample - Value 1 Sample * 100

+

 

 

Matrix Spike Recovery = 
PF * DF *ion Concentrat Nominal Spike

PF) * DF * Value Sample - PF * DF * Value (Spike * 100

 

 

Post Spike Recovery = 
ionConcentrat Nominal Spike

Value) Sample - Value (Spike * 100

  

 

LCS Recovery = PF * DF *ion Concentrat Nominal

PF) * DF * Value (Sample * 100

 

 

Where:  Sample Value = instrument reading for the sample 

Spike Value    = instrument reading for the spiked sample 

DF = Dilution Factor 

PF = Preparation Factor 

 

 Relative Error Ratio (RER) 2 sigma equation: 

 

 

NOTE:   Activity calculations can be found in Appendix 4 of this SOP. Two sigma 

TPU calculations can be found in SOP GL-QS-E-014. 

19.2 Care must be taken that the correct units are being employed. 
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20.0 DATA RECORDING 

20.1 ICP-MS data are generally stored to the hard disk drive of the ICP-MS computer 

system and printed at the instrument as each sample is analyzed. 

20.2 ICP-MS samples are generally analyzed in three replicates (minimum of 2) and the 

reported value is the average of the replicates.  The data for individual replicates is 

stored in the computer. 

20.3 Data are processed locally by manual or programmable procedures to eliminate 

unused data, to enter dilution factors, and to enter relevant conversion factors prior 

to uploading to AlphaLIMS. 

21.0 QUALITY CONTROL REQUIREMENTS 

21.1 Frequency of Quality Control Activities (also refer to Appendix 1) 

21.1.1 Initial Calibration Verification (ICV) is performed immediately following 

each calibration and Continuing Calibration Verification (CCV) is 

performed after at least every 10 samples. 

21.1.2 Initial Calibration Blank (ICB) is performed immediately following the 

ICV and Continuing Calibration Blanks (CCB) must run with each CCV. 

21.1.3 An Interference Check Standard (ICS) is analyzed at the beginning of each 

analytical run and at least once every twelve hours (if required). Additional 

requirements may be specified by client contract or methodology. 

21.1.4 The PQL standard is analyzed after each calibration and recommended at 

least every 10 samples between the CCV and CCB analyses for SW-846 

Method 6020A.  Method 6020A requires analysis at the end of every batch 

and only recommends analysis every 10 samples. This standard may also 

be labeled as a CRDL standard.   

21.1.5 A method blank (MB) is performed for each batch of 20 or fewer samples 

or per client requirement. 

21.1.6 A matrix spike (MS) and a duplicate (DUP), or matrix spike (MS) and 

matrix spike duplicate (MSD) are analyzed for each batch of 20 or fewer 

samples or per client requirements (5% frequency). For EPA 200.8, the 

same QC are analyzed for each batch of 10 or fewer samples (10% 

frequency). 

21.1.7 A laboratory control sample (LCS) is analyzed with each batch of 20 or 

fewer samples.  An LCS duplicate (LCS DUP) may be added if required by 

the client. 

21.1.8 Serial dilutions or analytical spikes are analyzed to confirm the presence or 

absence of interferences when analyzing a new matrix type. The serial 

dilution is generally performed at a 5x of the test sample. 

21.1.9 A post spike (PS) is required for DoD-QSM or SW 846 6020A if the 

matrix spike (MS) or matrix spike duplicate (MSD) recoveries fall outside 
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of the limits in section 21.2.8. Post spikes can also be performed at client 

request. 

21.2 Acceptance Limits (also refer to Appendix 2) 

21.2.1 ICV results must be between 90% and 110% of the true values for work 

under EPA SW-846 Method 6020A or EPA Method 200.8.  CCV results 

must be between 90% and 110% of the true values for work under EPA 

Method 200.8 or SW846 Method 6020A. 

NOTE:  The ICV is the second source standard and may be used as the CCV as it 

also will show calibration verification. 

21.2.2 ICB and CCB results must have an absolute value less than the Reporting 

Limit (RL). For DoD QSM analysis, the absolute value must be less than 

the LOD. If this is not the case, the reason for the out-of-control condition 

must be found and corrected, or any data reported must be 10 times greater 

than the absolute value for the element or less than the RL.   

21.2.3 Interference Check Sample results must be monitored at the beginning of an 

analytical run or once every 12 hours, whichever is more frequent, for work 

under SW-846.  The ISCA and ICSAB must recover 80-120% the reporting 

level for the spiked analysis and must have an absolute value less that 2x 

the reporting level for the non-spiked analyte.  For DoD QSM, the ICSA 

must have an absolute value of less than the absolute value of the LOD 

analytes. 

21.2.4 The Linear Range Standard (LRS) is analyzed within the calibration 

verification read back and must fall between 90% and 110% of the true 

values.  Meeting these criteria allows target analyte concentration to be 

reported up to the LRS concentration thus extending the calibration range 

of the instrument.  Any sample concentrations above the LRS 

concentration will be diluted to fall below the concentration of the linear 

calibration range standard. 

21.2.5 The intensities of all internal standards must be monitored for every 

analysis.  When the intensity of any internal standard fails to fall between 

30% and 120% (or 70% and 130% for SW-846 Method 6020A) of the 

intensity of that internal standard in the initial calibration then the sample 

must be diluted five fold (1 + 4) and reanalyzed with the addition of 

appropriate amounts of internal standards.  The intensity levels of the 

internal standards for the calibration blanks (ICB and CCB) and instrument 

check standards (ICV and CCV) must agree within + 20% of the intensity 

level of the internal standard of the original calibration solution.  For work 

done under EPA Method 200.8, the internal standard responses of any one 

internal standard must not deviate more than 60% to 125% of the original 

response in the calibration blank. Five internal standards (45Sc, 74Ge, 115In, 
175Lu, and/or 181Ta) are used to cover the mass ranges reported.  Refer to 
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Appendix 3 for list of internal standard/ analyte associations.  Other exotic 

analytes may be used as needed.  Refer to Section 15.2. 

21.2.6 Method blank results must be lower than the PQL or less than 10% of the 

determined value of all samples in the batch.  When performing work 

under EPA Method 200.8, if LRB (laboratory reagent blank) values are 

10% or more of the analyte level determined for a sample or are 2.2 times 

the analyte MDL, then fresh aliquots of the samples must be prepared and 

analyzed again for the affected analytes after the source of contamination 

has been corrected and acceptable LRB values have been obtained.  For 

DoD QSM work, the absolute value must be less than ½ RL or less than 

10% of the determined value of all samples in the batch.  Al, Fe, Mg, Ca, 

Na, and K must be less than the RL. 

21.2.7 LCS results, and LCS duplicate (if performed), must be within process 

control limits as established by Statistical Process Control, manufacturer’s 

certification, or method requirements. 

21.2.8 Matrix spikes with recoveries between 75% and 125% suggest the absence 

of interference for work under EPA Method 200.8.  Matrix spikes with 

recoveries between 75% and 125% suggest the absence of interference for 

work under SW-846 Method 6020 and SW-846 Method 6020A. Matrix 

spikes with recoveries between 80% and 120% suggest the absence of 

inteferences for work under DoD QSM. 

21.2.9 The relative percent difference (RPD) between a sample and a sample 

duplicate should be within ± 20% if the analyte concentration in the sample 

or duplicate is greater than 5 times the RL.  If either the sample or 

duplicate concentration is less than 5 times the RL, the results should agree 

within the absolute value of the RL.  Results less than the MDL or IDL are 

not evaluated. The relative error ratio (RER) between a sample and a 

sample duplicate should be ≤ 3%. 

21.2.10 Serial dilution results that agree within 10% of the original analytical 

results, if the original results are greater than 100 times the instrument 

detection limit or greater than 50 times the LOQ, suggest the absence of 

interference. 

21.2.11 Post spikes with recoveries between 75% and 125% under EPA Method 

200.8 and SW-846 Method 6020, and between 80% and 120% under SW-

846 6020A suggest the absence of interference. 

21.3 Out-of-Control Situations 

21.3.1 ICV and/or CCV failure requires recalibration of the instrument and/or 

preparation of new standard solutions.  Samples analyzed prior to or after 

calibration verifications that are not acceptable for required analytes must 

be reanalyzed.  An ICV or CCV that has failed may be rerun once only if 

there is an attributable cause known to have affected the CCV only and not 
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the previous samples.  Examples of an acceptable cause may be a sample 

tip out of solution during analysis, an incorrectly prepared CCV, or 

obvious carryover in the CCV from a very high sample immediately prior 

to the CCV.  If a CCV is reanalyzed, the data must be lined through, 

initialed and dated, and the reason for the rerun must be documented on the 

raw data.  In addition, corrective action should be taken to eliminate the 

cause of the initial CCV failure to prevent future occurrence. 

21.3.2 ICB and CCB failure requires recalibration of the instrument and/or 

calibration blank solution to be remade.  The CCB is acceptable if the level 

of analyte in the corresponding sample(s) is 10 times greater or less than 

the PQL for the failing element.  For DoD QSM work, the absolute values 

must be less than the LOD or less than 10% of the determined value of all 

samples in the batch. 

21.3.3 ICS failure requires that the instrument be re-calibrated or the interferences 

be corrected, via recalculation, of Interelement Correction Factors so that 

the ICS can be read within the required limits before samples are analyzed.  

ICS failure at the end of an analysis period will require that the samples’ 

ICSA run for the affected analyte(s) during that period to be reanalyzed.  

The ICSA and ICSAB must recover 80-120% for the spiked analytes and 

must have an absolute value less than 2x the reporting level for the non- 

spiked analytes.  For DoD QSM, the ICSA must have an absolute value of 

less than the LOD for the non-spiked analytes. 

21.3.4 LRS failures limit the reportable calibration range to the high standard in 

the calibration curve.  Any sample concentration that falls above the high 

calibration standard will be diluted to fall within the calibration range. 

21.3.5 Internal Standard failure requires one or more of the following:  five-fold 

dilution of the sample, correction of the problem, termination of analysis, 

recalibration of the instrument, and/or reanalysis of the affected samples 

depending on whether the failure is due to the samples or the instrumental 

drift. 

21.3.6 Method blank results higher than the PQL and greater than 10% of any 

sample value in that batch that has concentrations above the PQL require 

that batch be redigested and reanalyzed.  If the method blank results are 

less than -2x PQL there may be significant interference, calibration, or 

contamination problems with the sample, instrument, or calibration 

standards that must be resolved before the batch can be analyzed. For DoD 

QSM work, the absolute value must be less than ½ RL or less than 10% of 

the determined value of all samples in the batch.  Al, Fe, Ca, Mg, Na, and 

K must be less than RL. 

21.3.7 Matrix spikes, duplicates and spike duplicates are used only as indicators 

of method effectiveness on that sample and will not be used as 
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acceptability criteria for the process, unless a special requirement of the 

client.  

21.3.8 LCS and/or LCS duplicate results outside of established acceptance limits 

require the batch to be redigested and reanalyzed. 

21.3.9 When analytical results suggest the presence of interference, one of the 

methods listed in Section 18.4.4.2 should be employed. 

21.3.10 The CRDL standard should be evaluated, but no action is required if the 

results fall outside of the 70-130% advisory window.  For DoD QSM, the 

CRDL standard must be 80-120% of the true value or recalibration is 

required.  For SW-846 Method 6020A, the CRDL standard must be 70-

130% of the true value or recalibration is required.  This also includes the 

low level continuing calibration verification standard analyzed every 10 

samples.  Sample results can be evaluated for reporting if they are at least 

2x the CRDL for a given analyte. 

21.4 Corrective actions taken for data not conforming to the requirements in Section 21.2 

are stated in Section 21.3.  If these corrective actions can be taken by the analyst 

prior to the acceptance of the data, then no nonconformance documentation is 

required.  However, if these corrective actions include redigestion of the batch or 

sample, if the data have already been accepted, or if the corrective action requires an 

instrument service call, then a nonconformance and/or corrective action report 

should be completed.  This report includes the date, person requesting the action, 

sample(s) or batch(s) affected, and action requested, all provided by the requester.  

The person taking the action will provide any pertinent comments, their signature, 

and the date the action is completed.  The disposition of the nonconformance will 

then be verified by the Quality Systems specialist.  These reports will be kept on 

file.  Refer to GL-QS-E-002 for Documentation of Nonconformance Reporting 

and Dispositioning and Control of Nonconforming Items. 

21.5 Analytical data are evaluated for conformance with the requirements stated in 

Section 21.2 by the analyst during and/or after the analysis, but before the data are 

entered into AlphaLIMS.  Data may be accepted or rejected by the analyst at this 

point or by the data reviewer(s) as stated in Section 22.0. 

22.0 DATA REVIEW, VALIDATION, AND APPROVAL PROCEDURES 

22.1 After samples are analyzed, the data must go through the review process before it 

can be reported out of the lab.  The analyst who performed the analysis will review 

the raw data prior to uploading it into AlphaLIMS.  The upload process may be 

handled by the analyst or by a data entry clerk.   

22.2 After the upload is complete, an AlphaLIMS data report is generated that will be 

passed (along with the batch sheet, data review checklist, and the raw data) to 

another analyst for a peer review.  Discrepancies found in this review will be 

resolved before the batch data are passed and the status updated. 
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22.3 When this peer review is completed and all of the data are found to be acceptable, 

the reviewer signs and dates the batch data report and updates the status of the batch 

to done.  If the reviewer determines that the reviewed data are not acceptable and 

requires additional work or correction, data are returned to the analyst or 

representative with an appropriate explanation. 

22.4 Listed below are the data review responsibilities of the Analyst and Peer Reviewer: 

22.4.1 Analyst Review is performed by the analyst who generated the data before 

the data are submitted for entry into AlphaLIMS.  Analyst completes and 

attaches the run data cover sheet to the printout.  

22.4.2 Peer Analyst Review is performed by an individual who did not perform 

the analysis but is familiar with the analytical method used and the 

reporting requirements.  This person will review the complete data report 

after all data are entered, will ensure that any data entry corrections are 

made before data are approved, and will complete the reviewer portion of 

the data review check list.  If the data do not meet the necessary quality 

requirements and need further analysis, they are returned to the analyst or 

representative. 

22.5 A Third Review is performed for Data Packages (level 3 to level 6 CLP-Like) 

and/or by client requirement.  This review is by the Metals Team Validator or other 

qualified person. 

22.6 Specific items that are reviewed at each level include the following: 

22.6.1 Analyst Review:  Before data is submitted for entry into AlphaLIMS. 

22.6.1.1 All analyses in the batch are completed.  

22.6.1.2 Any corrections and comments on the data are properly initialed 

and dated. 

22.6.1.3 Proper standard identification numbers appear on the runlog to 

ensure traceability from the data to original source standards. 

22.6.1.4 All data are complete and accurate in the AlphaLIMS data 

report. 

22.6.1.5 Data acceptance limit criteria identified in Section 21.2 are met 

or an explanation given. 

22.6.2 Peer Analyst Review:  Before data are submitted for further review or 

update: 

22.6.2.1 All data are complete and accurate in the AlphaLIMS Data 

Report. 

22.6.2.2 Any exceptions or shortcomings have been sufficiently 

explained or corrected. 

22.6.2.3 Data are reported in the proper units or an explanation is given. 
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22.6.2.4 Prep factor and dilution calculations by AlphaLIMS are present 

in the data report and AlphaLIMS calculations are correct. 

22.6.2.5 LCS and Spike Recoveries and RPD calculations by 

AlphaLIMS are correct, and the values are within control limits. 

22.7 When the data review is completed and the data have been reported out of the lab, 

they are bound with the batching sheet and kept on file in the lab. 

22.8 The complete data review process requires the use of the Prep Log Book, Prep data 

report, batch sheet, AlphaLIMS data report, raw instrument data, and runlog. 

23.0 DATA REPORTING 

23.1 To report data after the review process has been completed: 

23.1.1 Enter the AlphaLIMS program through an available terminal and select 

DATA MENU, BATCH ITEMS, CHANGE BATCH STATUS.   

23.1.2 Enter the Batch Number and “Submit.” 

23.1.3 Use the down arrow key to move the cursor down the new status column to 

the end.  Change status from REVW to DONE and “Save.” 

24.0 RECORDS MANAGEMENT AND DOCUMENT CONTROL 

24.1 Records of the instrumental analysis, operation, and maintenance are maintained as 

follows: 

24.1.1 Run logs are an accurate chronology of what the instrument did during a 

specified period of time.  The logs detail the standard name or sample 

number for each standardization or analysis, the analyst identification, and 

the date and time of each analysis or standardization.  This information is 

periodically retrieved from the instrument data files, printed in 

chronological sequence, and maintained as documentation of the sequence 

of events and as a reference for the raw data. 

24.1.2 Extraction/Digestion Logs are maintained in accordance with the 

established procedures in the areas where these processes are performed. 

24.1.3 Instrument Maintenance Logs are chronological representations of all 

maintenance activities involving the instrument operation.  This record is 

kept in bound composition books and consists of the details of the action, 

who performed it, when it was performed, and when instrument was 

returned to operation. 

24.1.4 Batch Sheets accompany the batch of samples through digestion and 

analysis and then accompany the raw analytical data through data entry and 

data review until the batch status is changed to “DONE” in the laboratory.  

This record is maintained in the Metals group files. 

24.1.5 Batch Data Reports are generated to be used in the peer data review.  After 

the batch is reviewed, corrected if necessary, and updated to “DONE,” the 

batch data report is stored with the Batch sheet. 
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24.1.6 Raw Instrument Data are generated as the analyses are performed and from 

AlphaLIMS after the data are entered and attached to the batch sheet to be 

used in the data review process and kept in the Metals group files. 

25.0 LABORATORY WASTE HANDLING AND DISPOSAL:  SAMPLES, EXTRACTS, 

DIGESTATES, AND REAGENTS 

25.1 Standard solutions that must be disposed are taken to the Waste Disposal 

coordinator for disposal in accordance with Laboratory Waste Management Plan, 

GL-LB-G-001. 

25.2 Sample digestates are stored in the lab for a specified period of time following 

analysis.  At this time, they are composited into a waste container that is picked up 

by the Waste Management Technician for proper disposal. 

25.3 Radioactive Waste: 

25.3.1 Samples returned to sample storage 

25.3.2 Drain waste collected in the radioactive waste carboy is dumped when full 

into the appropriate 55 gallon drum sitting outside the ICPMS laboratory. 

Ultimate disposal of liquid radioactive waste done by waste management 

department. 

25.3.3 Implements, vials, gloves, etc., are wrapped and labeled with radioactive 

tape and placed in the radioactive waste container in high bay area. 

25.3.4 Expired Standard Solutions:  Refer to Section 25.1. 

26.0 REFERENCES 

26.1 Perkin Elmer ELAN 9000 Hardware Guide 

26.2 Perkin Elmer ELAN DRC-e Hardware Guide 

26.3 Perkin Elmer ELAN 9000 Software Guide 

26.4 Perkin Elmer ELAN DRC-e Software Guide 

26.5 Perkin Elmer NexION 300x/350x Hardware 

26.6 Perkin Elmer NexION 300x/350 Software Guide. 

26.7 Test Methods for Evaluating Solid Waste: Laboratory Manual Physical/Chemical 

Methods. Volume 1A, USEPA SW-846, Third Edition, Revision 2, September 

1994. 

26.7.1 Method 6020A, “Inductively Coupled Plasma – Mass Spectrometry,” 

Revision 1, February 2007. 

26.7.2 Method 6020, “Inductively Coupled Plasma – Mass Spectrometry,” 

Revision 0, September 1994. 

26.7.3 Method 3005A, “Acid Digestion of Waters for Total Recoverable or 

Dissolved Metals for Analysis by FLAA or ICP Spectroscopy”, Revision 1, 

July 1992. 
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26.7.4 Method 3010A, “Acid Digestion of Aqueous Samples and Extracts for 

Total Metals for Analysis by FLAA or ICP Spectroscopy,” Revision 1, July 

1992. 

26.7.5 Method 3050B, “Acid Digestion of Sediments, Sludges, and Soils”, 

Revision 2, December 1996. 

26.8 USEPA Method 200.8, “Determination of Trace Elements in Waters and Wastes by 

Inductively Coupled Plasma – Mass Spectrometry,” Revision 5.4, May 1994. 

26.9 Conversion Constants for Uranium Isotopes, Dr. Robert Litman, April 2009. 

26.10 Department of Defense Quality Systems Manual for Environmental Laboratories, 

Version 4.2, October 25, 2010. 

26.11 U.S. Department of Energy, Quality Systems for Analytical Services (DOE QSAS). 

Rev 2.6, November 2010. 

27.0 HISTORY 

Revision 25: Clarifications on analyte lists, internal standards, and method requirements. 

Revision 24: Updated section on sample preparation techniques to include procedure GL-

MA-E-016 

Revision 23: Updated sections 15.2, 21.2.5 and Appendix 3 to four internal standards. 

Removed outdated SOP references. 

Revision 22: Editorial corrections only.  
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APPENDIX 1:  FREQUENCY OF QUALITY CONTROL ACTIVITIES 

(For illustrative purposes only) 

 

Frequency of Quality Control Activities 

 

Method/ 

Frequency 

SW-846 6020 EPA 200.8 SW-846 6020A 

    

Calibration Std 

readbacks 

Not required Not required Not required 

ICV Per calibration Per calibration Per calibration 

ICB Per calibration Per calibration Per calibration 

PQL Per calibration Per calibration Per calibration and at 

end of each analytical 

batch. 

ICSA Per calibration Per calibration Per calibration 

ICSAB Per calibration; every 12 

hours after 

Per calibration Per calibration; every 

12 hours after 

Linear Range 

Standard (LRS) 

Per calibration, if 

applicable 

Per calibration, if 

applicable 

Per calibration, if 

applicable  

CCV Every 10 instrument 

runs  

Every 10 

instrument runs  

Every 10 instrument 

runs  

CCB Every 10 instrument 

runs 

Every 10 

instrument runs 

Every 10 instrument 

runs 

Method Blank 5% or per batch 5% or per batch 5% or per batch 

LCS – liquid 

LCS – soil 

5% or per batch 5% or per batch 5% or per batch 

Matrix Spikes 5% or per request 10% or per request 5% or per request 

Sample Duplicates 5% or per request  5% or per request 5% or per request  

Serial Dilutions 5% or per request  5% or per request 5% or per request  

Matrix Spike 

Duplicates 

5% or per request 10% or per request 5% or per request 

Post-Digestion 

Spikes 

5% or per request 10% or per request 5% or per request 
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APPENDIX 2:  ACCEPTANCE LIMITS 

Method/ 

Acceptance 

Criteria 

SW-846 6020 

 

EPA 200.8 DoD QSM SW-846 6020A 

Calibration Std 
readbacks 

Not required Not required Not required Not required 

ICV 90% - 110% 90% - 110% 90%-110% 90% - 110% 

ICB < absolute value of 
RL 

< absolute value of RL < LOD < absolute value of 
RL 

PQL/CRI (CLP) 70% - 130% 
advisory limits only 

70% - 130% advisory 
limits only 

80%-120% or 
investigate and 
recalibrate  

70% - 130% or 
investigate and 
recalibrate 

ICSA 80-120% for major 
components; ± 2x 
RL for non-spiked 

80-120% for major 
components; ± 2x RL 
for non-spiked 

80%-120% for major 
compounds; ± LOD 
for non-spiked 

80-120% for major 
components; ± 2x RL 
for non-spiked 

ICSAB 80%-120% 80%-120% (may be 
requested) 

80%-120% 80%-120% 

Linear Range 
Standard (LRS)  

90%-110%, or up to 
the high calibration 
standard 

90%-110%, or up to 
the high calibration 
standard 

90%-110%, or up to 
the high calibration 
standard 

90%-110%, or up to 
the high calibration 
standard 

CCV 90% - 110% 90% - 110% 90%-110% 90% - 110% 

CCB ± RDL ± RDL < LOD ± RDL 

Method Blank ± RDL ± RDL ± ½ RL except for Al, 
Fe, Mg, Ca, Na, and K 

± RDL 

LCS - liquid 
LCS - soil 

80% - 120% 
current SPC limits 

85% - 115% 
current SPC limits 

80%-120% 80% - 120% 
current SPC limits 

Matrix Spikes 75% - 125%, when 
applicable 

75% - 125%, when 
applicable 

80%-120% 75% - 125%, when 
applicable 

Sample Duplicates 0% - 20% when 
greater than 5X RL, 

± RL when less than 
5X RL 

0% - 20% when 

greater than 5X RL, ± 
RL when less than 5X 
RL 

0% - 20% when 

greater than 5X RL, ± 
RL when less than 5X 
RL 

0% - 20% when 
greater than 5X RL, 

± RL when less than 
5X RL 

Serial Dilutions 0% - 10% of initial 
raw value, when 
applicable 

0% - 10% of initial 
raw value, when 
applicable 

0% - 10% of initial 
raw value, when 
applicable (> 50x 
LOQ) 

0% - 10% of initial 
raw value, when 
applicable 

 
Post-digestion 
spikes 

75%-125%, when 
applicable  

75%-125%, when 
applicable  

75%-125% 80%-120%, when 
applicable  

Internal Standards 30%-120%, samples 
80%-120% for ICB, 
ICV, CCV, CCB 

60%-125% for all 30%-120% 70%-130%, for all 
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APPENDIX 2: CONT’D 

Method/ 

Acceptance 

Criteria 

SW-846 6020 

 

EPA 200.8 DoD QSM SW-846 6020A 

Matrix Spike 
Duplicate 

0% - 20% when 
greater than 5X RL, 

± RL when less than 
5X RL 

0% - 20% when 

greater than 5X RL, ± 
RL when less than 5X 
RL 

0% - 20% when 

greater than 5X RL, ± 
RL when less than 5X 
RL 

0% - 20% when 
greater than 5X RL, 

± RL when less than 
5X RL 

Sample Duplicates 
RER activity 

≤ 3% ≤ 3% ≤ 3% ≤ 3% 
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APPENDIX 3:  INTERNAL STANDARDS WITH ASSOCIATED ANALYTES/ISOTOPES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

      *(calc) – isotope used in calculations 
 
 
 
 
 
 
 

 
 
 

 

 
 
 

 

 
 
 

 

 
 
 

IS 45Sc IS 74Ge IS 115In IS 175Lu 
       181Ta 

7Li 66Zn 88Sr 133Cs 
9Be 67Zn (calc) 90Zr 135Ba (calc) 
11B 68Zn (calc) 98Mo 137Ba 

23Na 75As 103 Rh 178Hf  
24Mg 77Se (calc) 107Ag  181 Ta 
27Al 82Se 111Cd  184W 
31P 83Kr (calc) 114Cd (calc)  187Re 
39K  120Sn  205Tl 

43Ca  121Sb  208Pb 
47Ti  123Sb (calc)  209Bi 
51V   232Th 
52Cr   233U 

53Cr(calc)   234U 

55Mn   235U 
57Fe   236U 
59Co   238U 
60Ni    

63Cu(calc)    

65Cu    

Prop
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APPENDIX 4:  RADIOCHEMISTRY CONVERSION CALCULATIONS FOR       

URANIUM ISOTOPES 

 

 

Conversion for liquids (µg/L x CF = pCi/L) 
233U (µg/L to pCi/L) = 9640.6 
234U (µg/L to pCi/L) = 6224.9 
235U (µg/L to pCi/L) = 2.1615 
236U (µg/L to pCi/L) = 64.698 
238U (µg/L to pCi/L) = 0.33627 

 

Conversion for solids (mg/kg x CF = pCi/g) 
233U (mg/kg  to pCi/g) = 9640.6 
234U (mg/kg  to pCi/g) = 6224.9 
235U (mg/kg  to pCi/g) = 2.1615 
236U (mg/kg  to pCi/g) = 64.698 
238U (mg/kg  to pCi/g) = 0.33627 
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APPENDIX E 
 

Quality Control Checklists 





PREPARATORY PHASE INSPECTION CHECKLIST 
 
 
 
Project Name:   Project Number:       
 
1) Field equipment and other materials, as applicable. 

 
____ (a) Contract specifications. 
____ (b) Contract plans. 

____ (c) Sampling and Analysis Plan (SAP). 

____ (d) Example forms for recording of all data. 

____ (e) Site maps for documenting sampling locations. 

____ (f) QC sample table to match up the QC, QA, and environmental samples. 

____ (g) Technical reference books for the identification of chemical hazards. 

____ (h) Hazardous waste manifest forms. 

____ (i) Reference materials for proper completion of manifests. 

____ (j) Field screening instruments. 

____ (k) Calibration gas. 

____ (l) Calibration standards. 

____ (m) Instrument operating manual, if not already provided in the SAP. 

____ (n) Backup instrument for field screening. 

____ (o) Established procedures for instrument repair. 

____ (p) Standard operating procedures for decontamination. 

____ (q) Decontamination materials. 

____ (r) Sample collection equipment. 

____ (s) Labels for sample containers. 

____ (t) Examples of completed sample shipping documents. 

____ (u) Sample containers for each type of analysis. 

____ (v) Chain of custody forms. 

____ (w) Tamper-evident custody seals. 

____ (x) Sample shipping coolers. 

____ (y) Strapping tape. 

____ (z) Sample packing materials. 

____ (aa) Ice packs to cool sample cooler. 

____ (bb) Sample preservatives. 

 

 

 



PREPARATORY PHASE INSPECTION CHECKLIST 
(CONTINUED) 

 

____ (cc) Laboratory information:  name, address, phone number, point of contact, and turn-around time for 
the analyses.  Also, documentation that all laboratories have been notified that the samples will be 
shipped, and confirmation that the laboratory will accept the samples. 

____ (dd) Copy of a phone log with the USACE QA Laboratory showing that the government QA samples 
have been scheduled with the laboratory. 

____ (ee) Copy of ENG Form 4025, which remedial action contractors will use to transmit analytical data, if 
applicable. 

 
 
2) Activities, as applicable. 

 
____ (a) Review all pertinent sections of the plans and specifications during the preparatory meeting to 

ensure that all field personnel are cognizant of the overall project data quality objectives, as well 
as any specific sampling and analysis requirements. 

____ (b) Review in detail the SAP. 

____ (c) Calibrate all instruments during the preparatory meeting. 

____ (d) Demonstrate in detail equipment decontamination procedures. 

____ (e) Complete a full set of sample custody forms to be used as a guide during sampling.  Discuss the 
sample numbering system.  Record the laboratory address and phone number on the form.  
Discuss analytical test methods and record them on the form.  Record sample preservation on the 
form.  Document all additional required data on this sample form for reference. 

____ (f) Demonstrate in detail how each type of sample will be collected, using the intended sample 
containers, sampling equipment, decontamination procedures, and data reporting requirements. 

 
____ (g) Establish and document laboratory turn-around times in the minutes of the preparatory meeting. 
 

Inspector’s Name:        Date:     

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

MODESTO SUPERFUND SITE 
O&M ACTIVITIES 

PREPARATORY PHASE 
INSPECTION CHECKLIST 



 

INITIAL PHASE INSPECTION CHECKLIST 
 
 
 
Project Name:    Project Number:    
 
 
1) Oversee sampling activities and review work for compliance with contract requirements. 
 
2) Inspect individual sample labels and chain of custody forms for accuracy, completeness, 

and consistency. 
 
3) Inspect the packaging and shipping of the samples. 
 
4) Observe, verify, and document the initial and ongoing instrument calibrations. 
 
5) Inspect field notes to ensure that all pertinent data are recorded in accordance with the 

contract requirements.  Field Notes shall include identification of field control samples, 
detailed sketches showing the sample locations, and any other items identified as 
applicable to the project. 

 
6) Check the QC table which matches up primary environmental samples and QA samples. 
 
NOTES: 
 
 
 
 
 
 
 
 
 
 
 
Name:    Date:    
 

 
 
 
 
 

 
MODESTO SUPERFUND SITE 

O&M ACTIVITIES 
INITIAL PHASE 

INSPECTION CHECKLIST 
 



 

FOLLOW-UP PHASE INSPECTION CHECKLIST 
 
 
 
Project Name:    Project Number:    
 
 
1) Assure continuing compliance with contract requirements until completion of the work. 
 
2) Verify timely completion of corrective actions for any deficiencies identified previously 

during the preparatory or initial phase. 
 
3) Confirm that all QC procedures are maintained throughout the project. 
 
 
NOTES: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Name:    Date:    
 

 
 
 
 
 
 

 
MODESTO SUPERFUND SITE 

O&M ACTIVITIES 
FOLLOW-UP PHASE 

INSPECTION CHECKLIST 
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