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LIST OF ACRONYMS 

BGS below ground surface 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CEM Certified Environmental Manager 

CFR Code of Federal Regulations 

CPM Consultant Project Manager 

CRM certified reference materials 

CWA Clean Water Act 

DQI data quality indicators 

DQO data quality objective 

EC electrical conductivity 

EDD electronic database deliverable 

EPA United States Environmental Protection Agency 

ESA Environmental Site Assessment 

FSP field sampling plan 

GC/MS gas chromatography/mass spectrometry 

HASP Health and Safety Plan 

HAZWOPER Hazardous Waste Operations and Emergency Response 

HPLC high performance liquid chromatography 

ICP-MS inductively coupled plasma mass spectrometry 

IDW investigation-derived waste 

IS internal standard 

LCS laboratory control spike 

LCSD laboratory control spike duplicate 

MCL maximum contaminant levels 

MDL method detection limit 

g/L micrograms per liter 

mg/L milligrams per liter 

MS matrix spike 

MSD matrix spike duplicate 

NAC Nevada Administrative Code 

NDEP Nevada Division of Environmental Protection 

NESHAPs National Emissions Standards for Hazardous Air Pollutants 

OSHA Occupational Health and Safety Administration 

OSWER Office of Solid Waste and Emergency Response 

PARCC precise, accurate, representative, comparable, and complete 

PCB polychlorinated biphenyls 

PPE personal protective equipment 

PQL Practical Quantitation Limit 

QA quality assurance 

QA/QC quality assurance/quality control 

QAM Quality Assurance Manager 

QAO Quality Assurance Officer 

QAPP Quality Assurance Project Plan 

QC quality control 

QCSM Quality Control System Manager 

RCRA Resource Conservation and Recovery Act 

RPD relative percent difference 

RSL Regional Screening Level 

SAP sampling and analysis plan 

SDWA Safe Drinking Water Act 

SGMP soil and groundwater management plan 

SOP standard operating procedure 
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SVOCs Semi-volatile Organic Compounds 

TPH Total Petroleum Hydrocarbons 

UST underground storage tank 

VOC volatile organic compounds 

XRF x-ray fluorescence 
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QUALITY ASSURANCE PROJECT PLAN 
 

 

A4 Project Purpose, Problem Definition, and Background 
 
A4.1 Project Purpose and Problem Definition 
 
The United States Environmental Protection Agency (EPA) awarded the City of Las Vegas (City) 
a Brownfields Cleanup grant (BF-98T69401) to address remediation and clean-up needs on 
combined Parcels J/K, and combined Parcels L North/M4 in Symphony Park, Las Vegas, NV. 
Each of the two sets of combined parcels will be developed separately from the other, but each 
of the parcels within a group are adjacent to one another, and each has a separate Assessor’s 
Number.  
 
The purpose and the target of the approved Brownfields Cleanup Plan (BCP) is to address clean-
up needs (during development) on combined Parcels J/K (4.82 acres in size) and combined 
parcels L North/M4 (2.1 acres in size). Funding is provided in the Brownfields grant for both 
combined parcels that will include the preparation of site-specific Sampling and Analysis Plans 
(SAP) and Health and Safety Plans (HSP), preparation of a stormwater pollution prevention plan, 
and development of a dust mitigation plan. In consultation with EPA, the CEM will determine if 
sampling is necessary during or post the clean-up work and will arrange to evaluate if the clean-
up meets health and safety standards, thereby allowing plans to safely redevelop Parcels J/K and 
L North /M4. 
 
The plan is to remediate specific areas of the subject parcels to allow for their development in a 
manner that the development is not hindered by handling impacted soil during construction. If not 
remediated prior to site development, construction activities that result in excavation will 
encounter known impacts at the subject parcels. Prior to conducting remediation, assessment of 
the known impacts must be undertaken. This is a requirement of a Soil and Groundwater 
Management Plan (SGMP) developed for Symphony Park in 2007. More information regarding 
the SGMP is provided in Section A4.2. 
 
In addition to providing funding to clean up Parcels J/K and Parcels L North/M4, this EPA 
Brownfields cleanup grant also provides funding to perform required site-specific assessment 
work. The pre-remediation sampling work was approved in the grant application submittal to 
further refine the extent of impacts specific to individual development plans on each parcel. This 
is an essential element of the remediation plan for parcel-specific, precise, and strategic 
remediation so the developer can proceed knowing where impacts will be encountered. This work 
was defined and will conform with the NDEP-approved Brownfields SGMP as part of the 
remediation of each parcel. Site specific assessment will be used to collect site data to assist with 
the management impacts encountered during development. The regulatory standards for 
comparison are defined in the SGMP prepared for and approved by the NDEP specifically for site 
assessment activities at Symphony Park. 
 
It should be noted that this QAPP will serve as an umbrella document, but the established 
Symphony Park SGMP will be applied as the primary field guidance document. If a conflict 
of consequence is identified, the QAPP will prevail, unless otherwise approved by EPA. 
Sampling design strategies will be used as guides to evaluate factors unique to a site, 
including redevelopment options, exposure potential, and projected site reuse. Site 
specific sampling design strategies will be identified in a Sampling and Analysis Plan 
(SAP) developed for the Phase II ESA. The Phase II ESA’s will be conducted pursuant to 
the requirements of developing an SAP pursuant to the SGMP. See Appendix D-2. 
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The QAPP format was derived following EPA Region 9 Directive CIO 2105-S-02.1. This document 
presents functions, procedures, and specific quality assurance (QA) and quality control (QC) 
activities to ensure Phase II EPA sampling analytical data is consistently produced and is of known 
quality in support of the cleanup of Symphony Park Parcels J/K and L North/M4 and to certify data 
is of sufficient quality to help make redevelopment decisions. The procedures described are 
designed to ensure that precise, accurate, representative, comparable, and complete (PARCC) 
data are collected throughout the data collection program.  
 

A4.2 Background 

The City of Las Vegas, Nevada was settled along old stagecoach routes that ultimately became 
major railroad routes. It is the largest city in Nevada, the Clark County seat, and home to 662,400 
(2020 Census) people. The Las Vegas Valley with its meadows and artesian springs attracted 
early Native American populations, followed by ranchers and farmers. The Salt Lake City to Los 
Angeles Railroad was completed in 1905 and urbanization followed. The initial railroad lines 
ultimately became part of the greater Union Pacific Railroad system.  
 

Following WWII, many functions of the railroad system declined, and Union Pacific Railroad 
(UPRR) began closing operations. In the heart of downtown, UPRR closed their 61-acre site, 
which served as a main fueling and maintenance yard for over 70 years. UPRR operated the site 
as a railroad fuel storage and maintenance facility.  
 

After active operations, UPRR conducted assessment and remediation of the site under the 
regulatory oversight of the NDEP. Substantial contaminated soil was removed, and the site was 
granted conditional closure by NDEP with development conditions attached. This railroad site was 
considered the largest brownfields site in the City, with contamination from fuels affecting both the 
soil and groundwater. The City and their affiliated non-profit corporation, City Parkway V, acquired 
the former UPRR site, which is now known as Symphony Park. Because of the extent of remaining 
contamination and the development conditions, the City partnered with the Nevada Brownfields 
program and a Symphony Park SGMP was initiated in March of 2007. Since 2007, soil and 
groundwater on the site have been assessed on a parcel specific manner in accordance with the 
SGMP prior to and during development.  
 

Since that time, the City has been in the process of redeveloping vacant, highly contaminated 
railroad property while managing removed impacted soil and groundwater pursuant to the 
requirements of the SGMP.  
 

Parcels J/K consist of two adjacent development parcels (under one APN), both with remnant 
total petroleum hydrocarbon (TPH) contamination remaining from the operation of the former 
UPRR fueling loading, pump house, and storage tanks. Prior to the purchase of the site, a large 
portion of this area was remediated by UPRR, including the removal of soil to a depth of 7.5 feet. 
It was assumed that remediated areas would not require further action, but portions of the site are 
known to be impacted and will likely need to have soil removed for the intended uses. Clean-up 
will include the excavation and offsite disposal of contaminated soil to remove the TPH. 
Groundwater testing on the site shows that groundwater contamination is not present. There are 
currently no occupied permanent structures on this site. A portion of the site is paved as a 
temporary parking lot. Parcels J/K are planned for a 100,000 square foot medical office with the 
remainder planned for parking and an as yet undetermined use.  
 

Parcels L North/M4 are planned for an art museum with an open public sculpture park. Parcel L 
North includes the undeveloped portion of Parcel L adjacent to Parcel M4. Both Parcels L North 
and M4 were relatively recently paved and used as temporary parking areas until remediation and 
development are initiated.  
 

Most of Parcels L North/M4 are located within the UPRR remediation areas. A small portion along 
the eastern edge of the parcel is located outside the former remediation area; however, this EPA 
Brownfields clean-up grant will be used to remove remaining TPH contamination in this area 
(where encountered).  
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Parcel M4, located adjacent to the north of Parcel L North, is also the location of former railroad 
siding tracks. As part of UPRR remediation efforts, TPH impacted soil with concentrations up to 
35,000 mg/Kg was removed from the site up to depths of 5-feet over most of the parcel. The 
majority of Parcel M4 is located within the UPRR remediation areas; however, a portion of the 
northeastern area of the parcel is located outside the former remediation area. TPH contamination 
in this area will be remediated (where encountered).  
 
Parcel L North is planned for development with the 90,000 square foot Las Vegas Museum of Art, 
and Parcel M4 is planned for a public sculpture park including a pedestrian bridge landing area. 
 

A4.3 Non-Direct Measurements (Existing Data) 
 
A review of existing data for each individual site will be included as part of the site-specific SAP. 
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Figure 1. Project Location Map 
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Figure 2. Project Area Map 
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A5 Project Task Description 

The Project is designed to identify and manage contaminants of concern in soil and groundwater 
associated with past releases of petroleum, solvents, and metals associated with operations that 
were conducted by UPRR as a railroad fuel storage and maintenance facility. The 61-acre site, 
named Symphony Park, was purchased by the City in 2000 and, since that time, has been 
transformed from a vacant, highly contaminated railroad site to a cultural center envisioned by the 
City. The transformation began in 2000, when the City secured a commitment from the Cleveland 
Clinic to locate a major brain health clinic on the site and, later, an agreement with the Smith 
Performing Arts Center to locate a world-class performance center to Symphony Park. Both are 
world class centers that are now complete and operational and have helped to spur revitalization 
on other parcels in Symphony Park and the surrounding areas of downtown. New retail, 
restaurants, additional medical clinics, and housing are planned, have been developed, or are 
under development. Some parcels remain in the Symphony Park that are pending development. 
As part of that vision, the City has identified two high priority brownfields sites in Symphony Park 
that are planned for redevelopment; Parcels J/K are planned for reuse with a 100,000 square foot 
medical office building and another yet undetermined development type. Parcels L North/M4 are 
planned for the 90,000 square foot Las Vegas Museum of Art and a public sculpture park. 

For pre-development assessment, specific constituents that will be sampled and the proposed 
analytical methods will be discussed in the individual SAPs. The data quality objectives (DQOs) 
will be site-specific and will be discussed in the individual SAPs. A detailed description of the 
constituents to be monitored and the information used to develop the list of constituents will be 
discussed in the individual SAPs that will be developed for each individual development. The scope 
of work at each site could include subsurface soil, soil gas, and groundwater sampling. 
Information collected from the site-specific assessments will be used to determine if impacts to 
the site exist and assist in cleanup planning. The work under the EPA Brownfields grant will be 
directed at the two previously mentioned high priority parcels planned for redevelopment. 
Eliminating and addressing contamination encountered during development that remains from the 
release of petroleum products and/or hazardous substances will help facilitate the reuse of these 
parcels and help the City achieve its overall economic development and revitalization goals for 
Symphony Park. 

A schedule for this work has yet to be developed. Initial plans for development are currently being 
completed. Once completed, it is estimated that it will take approximately four weeks to prepare 
each individual SAP. Each individual pre-remediation assessment will require approximately six 
weeks to complete. Remediation schedules will be dependent upon the development plans. 
Remediation will only occur in areas where excavation associated with planned site development 
are anticipated to encounter impacts to the subsurface. Once remediation is complete, site 
development can be undertaken. 

As a part of this effort, the following documents are expected to be produced: 

• SAPs for each development 

• A report detailing the findings of each assessment conducted will be prepared 

• Specifications for each planned remediation (based on the plans for development created 
by others) will be provided to each selected remediation contractor 

• Final reports detailing areas remediated, types of remediation (excavation), and amount 
of material remediated will be repaired 
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A6 Information/Data Quality Objectives and Performance/Acceptance 
Criteria 
 

A6.1 Quality Objectives and Criteria for Measuring Data 

DQOs will be selected for this project based on the expected data usage and are designed to 
ensure that accurate, precise, representative, and complete data are collected throughout the 

monitoring program. Site specific DQOs will be provided for each individual SAP. The EPA cites 
seven criteria for DQOs in its draft EPA Region 9 Requirements for QAPPs in Region 9 (EPA, 
2010). These include: 

1. Goal Statement. For the two Brownfields target areas, once the footprint of planned 
development have been identified site specific assessment will be conducted. Proposed 
sample locations will be based on development plans and completed following the approval of 
the SAP. 

2. Identify decision points. The location and number of samples for assessment will be based 
upon the development plan for each site. The locations will be chosen to collect sufficient 
quantity and quality of data to identify areas of contamination in the subsurface within the 
footprint of proposed site development. 

3. Identify inputs to the decision. Compare media-specific constituent concentrations against 
background levels and/or screening levels. Screening levels are established in the SGMP and 
generally include State of Nevada adopted regulations that govern the reporting of releases of 
pollutants, contaminants, petroleum products, and hazardous substances; EPA RSLs for soil; 
MCLs for groundwater; and the EPA OSWER Draft Guidance for Evaluating the Vapor Intrusion 
to Indoor Air Pathway from Groundwater and Soils. Tables for the most encountered compounds 
and their reporting limits have been compiled and provided in Appendix B. Also included in 
Appendix B is Section 4.0 Soil and Waste Classification from the SGMP which provides 
contaminant levels that are used to define waste classification for offsite disposal purposes. 

4. Define the study area. The overall study area is located at Symphony Park located as noted 
on Figures 3, 4, & 5. Site assessment and cleanup activities will be conducted at Parcels J/K 
and Parcels L North/M4.  

5. Develop a decision rule. If site soil results are below screening levels, the soil will not be 
considered a source of contamination. If site groundwater results are below screening levels, 
source contamination has not impacted groundwater resources. If soil gas results (if sampled) 
are below screening levels, soil vapor intrusion will not be considered a concern for the site. If 
soil gas data indicates there is an area with concentrations above screening levels, additional 
soil and/or groundwater samples may be collected, or sample locations may be adjusted to 
collect data in the potential source areas. 

6. Specify the limits on decision errors. These limits are defined by laboratory method 
detection limits that will be provided in the site-specific SAP. 

7. Optimize the design for obtaining data. The investigation rationale provides data 
optimization for each media (soil gas, soil, and groundwater). 

 

A6.2 Regulatory Requirements 

For releases of pollutants, contaminants, petroleum products, and hazardous substances, the 
reportable quantities established in Title 40, Code of Federal Regulations (CFR) Part 302, the 
EPA RSLs for soil, and the MCLs for groundwater will be compared to data obtained. In addition, 
the State of Nevada Environmental Commission has adopted regulations that govern the 
reporting of releases of pollutants, contaminants, petroleum products, and hazardous substances. 
These regulations are contained in Nevada Administrative Code (NAC) 445A.345 to 445A.348. 
For hazardous substances, the State reportable quantities are established for soil and for 
groundwater. 
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For the Phase II ESAs to be conducted, the objective is not to identify if a release has occurred. The 
objective is to define the levels of impacts as defined in the SGMP developed for Symphony Park. 
Categories of impacts are defined that dictate the requirements for managing impacted material 
encountered during site development. These are defined in Section 4, Soil and Waste 
Classifications, of the SGMP. This has been included in Appendix B. 
 

The State of Nevada does not regulate soil gas and has not established safe levels for soil gas. 
Therefore, the EPA OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air 
Pathway from Groundwater and Soils may be used to determine if concentrations are above 
screening levels for this project. This information can be used to determine risk and evaluate if 
additional soil and groundwater sampling may be required at a site. 

A6.3 Measurement of Quality Objectives and Data Quality Indicators 

The following sections represent Data Quality Indicators (DQIs) that will be considered during the 
development of the SAPs. 

Accuracy. Accuracy describes how close an analytical measurement is to its true value. Accuracy 
is typically measured by analyzing a sample of known concentration (prepared using analytical- 
grade standards) and comparing the analytical result with the known concentration. 

Precision. Precision describes how well repeated measurements agree. Precision is typically 
evaluated by comparing analytical results from duplicate (also called replicate) samples and 
calculating the relative percent difference (RPD), where RPD is defined as: 
 

RPD = (IC1-C2I/((C1+C2)/2))x100 
 

Precision will be measured using both field and laboratory duplicates in addition to duplicate 
laboratory control spikes. 

Bias. The bias of the data is the systematic or persistent distortion of a measurement process 
that causes errors in one direction. DQI will use reference materials or analytical spike matrix 
samples to determine bias data. 

Representativeness. The representativeness of the data is mainly dependent on the sampling 
locations (spatial), sampling frequency (temporal), sample collection procedures, and analytical 
constituents and methods. The sampling approach will be described in detail within the individual 
site SAP to ensure data collected during the project are representative to the extent possible. For 
example, physical samples will be collected in a manner such that the resulting data appropriately 
reflects the environment or conditions being measured. 

Completeness. Completeness measures the amount of valid data needed to be obtained from a 
planned measurement system. It is expressed as a percentage and is calculated by subtracting 
the number of rejected and unreported results from the total planned results and dividing them by 
the total number of planned results. Estimated results do not count against completeness because 
they are considered usable if limitations are identified. Results rejected because of out-of-control 
analytical conditions, severe matrix effects, broken or spilled samples, or samples that could not 
be analyzed for other reasons are subtracted from the total planned number of results to calculate 
completeness. The goal for the percentage completeness of samples for each site will be 90% for 
each method and sample matrix.  

Comparability. Data comparability is the confidence with which one data set can be compared 
to another data set. Data comparability will be achieved by using standard sampling and analytical 
techniques and by documenting QA/QC measures and procedures. Comparability evaluates 
whether the reported data is comparable with similar data reported by other organizations. This 
includes analytical results that are in the same units as action levels established by regulatory 
programs. The use of approved analytical methods and certified laboratories will provide some 
level of comparability. Evaluation of performance evaluation samples is another measure of 
comparability. Certified laboratories are required to analyze performance evaluation samples on 
a regular basis to evaluate the comparability of their reported results. 
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Sensitivity. Sensitivity evaluates the capacity of a method or instrument to detect a target analyte 
above the background or noise level. 

Quality Control Limits. For QC samples and/or QC checks, the QC limits used for precision and 
accuracy determinations will be the same as those established by the laboratory used for the 
project. Laboratories used for this project will be requested to supply analyte and method specific 
quality control acceptance criteria. This information will be reviewed before the laboratory is used 
to evaluate if the laboratory PQLs are below standards that will be used for comparisons. 
Additionally, the laboratory RPD and QC limits for accuracy will be reviewed to evaluate if they 
are within acceptable industry standards. The laboratories will qualify data that is not within their 
control limits. The laboratory likely to be most utilized for this project has provided their Quality 
Manual (see Appendix A). 

 
Laboratories will report detection limits based on current statistical detection limit studies and 
reporting limits based on the low standards in their calibration curves. Proposed analytical 
methods shall be used unless approval for alternative methods is given by the QAO. 
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Economic Redevelopment Manager  
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Department, Redevelopment 
495 S. Main St.  
Las Vegas, NV 89101  
 
Robert Gegenheimer, 
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A8 Project Organization 

 
The following table provides the names and contact information for the designated personnel 
responsible for project quality control that will receive copies of reports necessary to implement 
the overall program. 
 

Brownfields Project Team 

Name Affiliation Title Contact Information 

Tracy Reich City of Las Vegas Project Coordinator 
ph: 702-229-2083 

treich@lasvegasnevada.gov 

 
Mr. Thomas Mix 

 
Converse Consultants 

Quality Assurance 
Officer and Point of 

Contact 

ph: (707) 206-1647 
tmix@converseconsultants.com 

 
Mr. Rob 

Gegenheimer 

 
Converse Consultants 

 
Project Manager 

ph: (702) 263-7600 

fax: (702) 269-8353 

rgegenheimer@converseconsultants.com 

 
Mr. Rob 

Gegenheimer 

 
Converse Consultants 

 
Data Management 

Coordinator 

ph: (702) 263-7600 
fax: (702) 269-8353 
rgegenheimer@converseconsultants.com 

 
Mr. Keith Houk 

(tentative) 

 
Converse Consultants 

 
Field Team Leader 

ph: 702-249-6024 
fax: 702-269-8353 

khouk@converseconsultants.com 

 
TBD 

 
Contact Analytical Lab (TBD) 

 
Laboratory Director 

 
TBD 

 
Mr. Kurt Goebel 

 
Converse Consultants 

 
Principal-In-Charge 

ph: (702) 263-7600 
fax: (702) 269-8353 

kgoebel@converseconsultants.com 

 
Audrey L. Johnson 

 
EPA Manager, Quality 

Assurance Branch 

 
EPA’s QM 

ph: (415) 972-3411 
fax: (415) 947-3564 

johnson.audrey@epa.gov 

Stephanie 
Steinbrecher 

EPA Brownfields Program Project Officer 
ph: (415)-947-4256 
steinbrecher.stephanie@epa.gov 

Notes: 

QM = Quality Assurance Manager 

EPA = United States Environmental Protection Agency 

TBD = To Be Determined 

 

A8.1 Environmental Protection Agency 

The federal government, through the EPA, operates a national Brownfields and Revitalization 
Program and serves as the administrator for the EPA Brownfields Community-Wide Site 
Assessment Grants, as authorized under Section 104(k) of the Brownfields Law to fund 
environmental assessments and cleanups. 

EPA Quality Manager (QM) - Audrey L. Johnson, as the EPA Manager, Quality Assurance 
Branch, has the responsibility to assess that the QAPP contains the type and quality of data 
needed for environmental decisions and that the methods required for collecting, analyzing, and 
assessing the data will support these decisions. Ms. Johnson will coordinate with Ms. Stephanie 
Steinbrecher, the EPA project officer, regarding the review and approval process.  
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EPA Project Officer – Stephanie Steinbrecher has the overall responsibility of assessing that the 
work meets the grant terms and conditions and coordinates directly with Ms. Tracy Reich, Project 
Coordinator for the City. The EPA Project Officer reviews the project schedule and budget and is 
responsible for monitoring compliance with the project guidelines, including determining site 
eligibility and approving the QAPP. 

 
A8.2 City Project Coordinator 
The City, as the grantee (grant number BF-98T69401), is responsible for adhering to the terms 
and conditions of the cooperative agreement with EPA. The City is the principal data user and 
decision maker and will interface with EPA’s project officer and EPA QAM to assure adherence to 
the QAPP. Ms. Tracy Reich, Project Coordinator, has the responsibilities and duties for the 
following: define project objectives, establish project policy and procedures to address specific 
needs of the project, review and analyze overall task performance, approve work products 
submitted by the consultants, and represent the City at meetings.  

A8.3 Consultant Responsibilities 

Under the direction of the Project Coordinator, Converse is responsible for implementing the work. 
Primary roles include developing and following the SAP, sample collection, data processing, data 
interpretation, presentation, reporting, and creating and following the QA procedures and QC 
measures associated with these activities. Descriptions of project responsibilities below refer to 
positions of the specific team members: 

Principal-in-Charge - Mr. Kurt Goebel of Converse is the Principal-in-Charge and will be 
responsible for the overall technical review of the project and will monitor that the necessary 
resources are available to complete the scope of work. He will have the ultimate decision-making 
authority for the decisions made by the consulting team. 

Quality Assurance Officer (QAO) - Mr. Thomas Mix of Converse is responsible for evaluating 

the field work and assuring that the required QA/QC procedures are in place before personnel are 
dispatched to the field. Mr. Mix will review reports to review the quality of the final product. He will 
ensure that the work products associated with this QAPP and SAPs are delivered to those on the 
distribution list. 

Consultant Project Manager (CPM) – Mr. Rob Gegenheimer is responsible for overall 
assessment work project planning including establishing project objectives, scope, budget, 
schedule, and preparing the final submittals. He will schedule and coordinate field and laboratory 
activities. The Project Manager will be responsible for the implementation of this QAPP, Phase 
IIs, and S A P s and will provide overall direction for the QC function of field and laboratory activities. 
The Project Manager or his designee will, as necessary, perform audits, surveillance, document 
reviews, and other functions as required to determine the continued effectiveness of this QAPP. 

 
The Project Manager has the authority to stop work that is not in compliance with the SAP and 
QAPP. Other responsibilities will include: 

 

▪ Reporting to the Quality Assurance Officer on the status of QAPP implementation 

▪ Providing orientation training and disseminating applicable quality information to the project 
staff 

▪ Coordinating QC functions on the project to include assigning quality review staff 

▪ Identifying the need for corrective actions and initiating, recommending, and coordinating 
solutions for quality issues 

▪ Reviewing laboratory procurement documents to ensure that applicable quality 
requirements are adequately stipulated and followed 

▪ Providing QC oversight of equipment preventive maintenance and decontamination 
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Data Management Coordinator – Mr. Rob Gegenheimer will review field and laboratory data for 
completeness, accuracy, and compliance with the QAPP and SAP. 

Field Team Leader – Mr. Keith Houk is responsible for confirming that the procedures are 
followed as required in each individual SAP. Field teams will document compliance with the SAP 
and Standard Operating Procedures (SOPs) by recording activities and observations in the field. 

A8.4 Environmental Laboratory Services 

The NDEP operates an environmental laboratory certification program for the purpose of ensuring 
the citizens of Nevada have access to quality analytical services. Certification of environmental 
laboratories is required for the analysis of samples associated with the Clean Water Act (CWA), 
the Safe Drinking Water Act (SDWA), and the Resource Conservation and Recovery Act (RCRA), 
which serve as the three primary authorities for site cleanup under Nevada State Law. Projects 
conducted in the State are required to use analytical laboratories certified by the State of Nevada. 
The responsibility of laboratory certification resides with NDEP’s Bureau of Water Quality Planning, 
Environmental Laboratory Services. The investigations performed under this QAPP will utilize 
analytical laboratories certified by the State of Nevada. If the primary laboratory used is not 
certified for a specific analysis required under an SAP, they will be required to utilize a sub-
contracted laboratory that is certified for that analysis. 

A9 Project Quality Assurance Manager Independence 

The Quality Assurance Manager will be Mr. Thomas Mix of Converse. He has the responsibility to 
assess that the QAPP contains the type and quality of data needed for environmental decisions 
and that the methods required for collecting, analyzing, and assessing the data will support these 
decisions. Mr. Mix will coordinate with Ms. Stephanie Steinbrecher, the EPA project officer, 
regarding the review and approval process. Mr. Mix is independent of the entities responsible for 
daily operations associated with site assessment/remediation who will be the CLV and 
Consultants identified in Sections A8.2 and A8.3. 

A10 Project Organization Chart and Communications 

The Brownfields Clean-Up/Assessment Grant is being administered by the City. Converse is 
responsible for the preparation of and adherence to the QAPP. An organizational structure chart 
showing relationships of individuals and lines of communication among organizations and 
program personnel is provided below. 
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Organization Chart 

 

A11 Personnel Training/Certification 

Prior to commencing field activities, field personnel that participate in sampling will first review the 
site-specific SAP and will receive instructions, as necessary, from the project’s QAM and/or Project 
Manager. Training will occur prior to the beginning of each Phase II ESA sampling event. Field 
personnel will be trained prior to the first sampling event in sample collection procedures (including 
QA/QC, grab sampling techniques, completing laboratory chain-of-custody forms, and the proper 
handling of samples), and field analysis (including instrument calibration, data recording 
procedures, and interpretation of collected data). 

Laboratories used for the Phase II ESAs conducted under this QAPP will be Nevada Certified 
Laboratories. Laboratory personnel will be certified and trained as required by the laboratory’s 
quality assurance manuals. 

A11.1 Certified Environmental Manager (CEM) 
 
Nevada Administrative Code 459.970 to 459.9729 requires that a person performing 
environmental services for a fee must meet the certification qualifications and be actively licensed 
as a CEM. There are provisions in the regulation for a CEM overseeing non-CEM personnel. 
However, the CEM must certify that “they are responsible for the services described in the 
document and for the preparation of this document. The services described in the document have 
been provided in a manner consistent with the current standards of the profession and, to the best 
of their knowledge, comply with Federal, State, and local statutes, regulations, and ordinances.” 
Therefore, each person overseeing Phase II investigations will be a CEM. 
 

A11.2 OSHA Hazardous Waste Operation and Emergency Response 
 
Personnel actively involved in sample collection will have training pursuant to OSHA’s 29 CFR 
1910.120 requirements covering Hazardous Waste Operations and Emergency Response. Prior 
to arrival on site, each employer will be responsible for certifying that their employees meet the 
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requirements of pre-assignment training, consistent with OSHA 29 CFR 1910.120 paragraph (e) 
(3). The employer should be able to provide a document certifying that each worker who will be 
actively involved in sampling has received 40 hours of instruction off the site. The personnel must 
also receive 8 hours of refresher training annually. Site personnel are required to be trained in 
accordance with the standard. At a minimum, personnel are required to be trained to recognize the 
hazards on-site, the provisions of the HASP, and the responsible personnel. 

A11.3 Asbestos Consultant 

Any person sampling or otherwise disturbing potential asbestos containing building materials must 
be a NESHAP trained Asbestos Inspector and be a licensed Nevada Asbestos Abatement 
Consultant. This requires completion of a three-day certified training course and a one-year 
apprenticeship under a certified inspector. Additionally, Asbestos Inspectors must complete a 
four-hour annual refresher course. 

A11.4 Lead-Based Paint Inspector 
 
Any personnel involved in the evaluation and testing of suspected lead-based paint must be 
certified by the U.S. EPA as a Lead-Based Paint Inspector. If the inspection includes the use of 
an X-ray fluorescence (XRF) meter, the device used will be an LPA-1 XRF analyzer. Only persons 
certified to use the instrument will be allowed to operate the XRF. This requires the successful 
completion of an eight-hour class that has been approved by the manufacturer of the instrument. 
The guidelines that will be followed during sampling will be the Department of Housing and Urban 
Development Guidelines for the Evaluation and Control of Lead-Based Paint. Testing for lead-
based paint is not anticipated for the Phase II ESAs planned for the sites to be assessed at 
Symphony Park (Parcels J/K and L North/M4). If such testing is required, appropriate guidelines 
will be followed and a copy of such guidelines will be submitted as an addendum to this QAPP. 
 

A12 Documents and Records 
 
The responsibility of maintaining and updating the QAPP will ultimately be with the City. As 
previously stated, Thomas Mix of Converse is assigned as the project QAO and will maintain the 
official approved QAPP. As necessary, the QAO, with concurrence from the Project Manager, may 
revise and update the QAPP after presenting the evidence for such changes and obtaining 
approval from EPA. The Project Manager will make sure each subcontractor involved with the 
Phase II ESA is aware of updates to the QAPP. Copies of the site-specific SAP and HASP 
documents will be made available at the site and subcontractors involved with the sampling 
activity will be required to follow these procedures. At the conclusion of field sampling activities, 
a Phase II investigation report will be developed that contains the details of field and analytical 
results and may include information from the following documents: 

Quality Assurance Project Plan: The QAPP (this document) contains details on the QA and QC 
procedures that will be implemented throughout the project. 

Sampling and Analysis Plans: The SAP contains information regarding sampling locations, 
frequencies, and sample collection methods. 

Field Records: The Project Manager, or other designee, will maintain field records, including field 
data sheets documenting results of field analyses and QC samples, field forms documenting 
equipment maintenance and calibration, and sample collection and handling documentation 
(copies of chain-of-custody forms, shipping receipts, etc.). 
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Laboratory Records: Analytical labs will maintain sample receipt and storage documentation, 
instrument calibration logs, raw data, and QC sample records. 

Data Validation Records: Field data sheets, field QC results, chain-of-custody forms, and lab 
reports from each sampling event will be reviewed by the Project Manager or Data Management 
Coordinator to assure compliance with the SAP. 

A12.1 Retention of Project Documentation 

The original data sheets, equipment maintenance/calibration logs, chain-of-custody forms, lab 
reports, field records, training documents, and data validation records will be stored by Converse 
Consultants until the project has been completed. Records will be maintained by Converse 
Consultants and analytical labs for five years after project completion. Final Phase II reports will 
be retained at the City repository for the duration of the grant period. 

A12.2 Distribution of QAPP Revisions 
 

Revisions that occur after the original QAPP is approved will be indicated on the QAPP title page 
and will be distributed by the project QAO to the parties listed on the distribution list. 
 

A12.3 Project Specific Documentation 
 

The sampling activities for Phase II ESAs will be completed within a defined framework and within 
the schedule outlined in the site-specific SAP. The program’s activities are limited to field 
sampling, field measuring devices, laboratory analyses, and compiling information for a database. 
Other planning documents to be prepared as part of the City’s Brownfields Cleanup/Site 
Assessment Project are discussed below. 
 

A12.3.1 Site-Specific Health and Safety Plan 

To protect workers during the Phase II ESA activities, site-specific Health and Safety Plan (HASP) 
documents will be prepared. The HASP informs workers of potential risks during field sampling 
activities and provides workers with engineering controls to avoid physical hazards. The HASP 
will be prepared to describe the safe use of equipment, evaluation of hazards, safe site 
investigation procedures, personal protective equipment, emergency procedures, and training 
required to conduct Phase II ESA activities, including the Occupational Safety and Health 
Administration (OSHA) certified 40-hour Hazardous Waste Operations and Emergency Response 
(HAZWOPER) class. A copy of a general Health and Safety Plan is provided in Appendix C-8. 

A12.3.2 Sampling and Analysis Plan 

An SAP has already been prepared for the Symphony Park site as part of the SGMP. A specific 
SAP for parcels L North/M4 and one for J/K will be prepared that references the SAP in the SGMP 
and this QAPP. Based on how development progresses, more than two SAPs may be developed. 
The field sampling approach, including sample number, location, and the type of media to be 
sampled, will be determined based on the site-specific conditions and sampling objectives. The 
SAPs will be prepared in accordance with the SGMP prepared for Symphony Park. The Sampling 
and Analysis Plan Guidance and Template, Version 4, Brownfields Assessment Projects, August 
2018 is provided in Appendix D-1. 

A12.3.3 Draft and Final Assessment Reports 
 

A Draft Assessment Report, describing the field and analytical methods used during the 
investigation, will be prepared by Converse for each site. Each report will provide details of the 
field methods used, sample analysis request forms and procedures, laboratory results, data 
validation, variances from the SAP, and conclusions. Draft Phase II reports will be circulated 
internally for review and comments and any comments will be addressed in preparing the Final 
Phase II ESA Reports. 
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B1 Identification of Project Environmental Information Operations 

 
Typical designs for sample collection are expected to be one-time events using sampling methods 
based on the requirements of sampling frequencies required in the SGMP which will be used to prepare the 
SAPs. However, additional sampling may be necessary if plans for development change. This may 
occur prior to site development or may be conducted by the developers CEM during construction. 
It is anticipated that the sampling design will be based on discrete, biased sampling, or composite 
sampling. Discrete sampling is useful for identifying and quantifying chemicals in a specific area. 
Composite sampling is useful in identifying the average concentration of similar contaminants 
across an area where those conditions are similar. Composite samples are composed of more than 
one discrete sample collected from different locations and mixed into a single homogeneous 
sample. Compositing will not be done in the field when samples are to be analyzed for VOCs. 
While not anticipated for this project, in some cases, it may be appropriate to use statistically based 
sampling designs that use random or systematic sampling locations where bias sampling is not 
useful. The individual site-specific SAP will provide a detailed description of the sampling 
approach and rationale that was used to select sampling locations, sampling frequencies, and 
constituents that will be analyzed. 

B2 Methods for Environmental Information Acquisition 

Sampling types are anticipated to include subsurface soil, and groundwater. Though not 
anticipated, surface soil and soil gas may be sampled. The number, location, and schedule for 
both discrete and composite samples will be specified in the SAP. 

While also not anticipated, if buried building materials are encountered, sampling of such may be 
required to assess for asbestos, lead-based paint, or PCB caulk. Potential assessment of those 
structural materials will be conducted in accordance with applicable regulations.  

SOPs for conducting each type of sampling are also included in Appendix C. 

The sampling locations and the schedule for sampling will be specified in the SAP. The duration 
over which samples are collected, the frequency of sampling, and whether the work will be done 
in phases, will also be outlined in the site-specific SAP. 

Advanced planning for field sampling events is required to ensure that the necessary 
arrangements are in place and that the equipment is ready. The following will be considered when 
planning the sampling event: 

▪ Sample Handling and Custody Procedures – Field personnel will make arrangements with the 
appropriate laboratory for proper sample containers and custody forms. 

▪ Equipment – Field personnel will ensure that sampling equipment has been properly 
assembled, decontaminated, calibrated, and is functioning properly prior to use as part of the 
pre-field check process. Each piece of equipment will be checked for calibration data and 
recalibrated, as necessary. 

▪ Field Forms – Field personnel will ensure that field forms, such as field logs, soil and 
groundwater sampling forms, and boring logs are assembled prior to the sampling event. 

▪ Health and Safety – Field personnel will ensure that site-specific health and safety concerns 
are understood, and that appropriate personal protective equipment (PPE) is gathered. This 
information will be included in the HASP document developed for each Phase II investigation. 

▪ Investigation-Derived Waste - Field personnel will plan for the generation of investigation- 
derived waste (IDW) and arrange to have appropriate containers for IDW. 

▪ Paperwork and Permits – Prior to the sampling event, field personnel will ensure that other 
applicable paperwork is in order, such as permits and access agreements. 

 
A review of existing data for each individual site will be included as part of the site-specific SAP. 
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B2.1 Sampling Methods 
 
Proper sample collection procedures are essential to ensure that representative and reliable data 
is collected. Sample collection will be performed according to the SOPs for Sample Collection and 
Handling, Documentation, and Delivery, included in Appendix C. Additionally, examples of chain-
of custody forms are included in Appendix D-3. 

In addition to SOPs, the QA procedures will generally follow the practices outlined below. 

A checklist of equipment to be assembled and utilized for each sampling event (to be checked off 
prior to each sampling event) is included in Appendix D-3. If problems occur during sampling, the 
Project Manager will be notified. The source of the problem will be identified, and the appropriate 
corrective action taken. These incidents will be documented in the project folder and filed with the 
appropriate forms. If the problem compromised the quality of collected data, the data will be 
flagged within the database. 

B2.1.1 Soil Gas Survey 

Although not anticipated for these Phase II ESA’s, soil gas collection can be helpful in evaluating 
contamination caused by volatile organics. Two types of soil gas collection will be considered 
during the Phase II ESAs. The first is a passive gas survey method. During passive gas surveys, 
a measuring device is placed into a soil void (this void is made by a slide hammer) and left in 
place for seven to ten days. The measuring devices are then collected and sent to the laboratory. 
The laboratory evaluates the concentration of each target chemical that was absorbed on the 
measuring device and an isobar map is developed to represent concentration gradients of 
chemicals of concern. This is a qualitative survey and can be helpful in identifying the horizontal 
extent of contamination. This type of survey must be coupled with follow-up soil and/or groundwater 
sampling. Gore Sorbors® will be utilized for data collection and the manufacturer 
recommendations will be followed in the placement and retrieval of the sampling devices. 

The other type of soil gas survey that may be utilized is an active soil gas survey. This requires 
that a void be created in the soil at a given depth where the soil gas will be collected. This is 
usually achieved with direct push technology (Geo Probe). The void is sealed, a vacuum is placed 
on the soil, and an air sample is collected. The sample can be collected in a Summa Canister and 
be sent to a fixed laboratory for analysis, or it can be collected in a glass syringe and analyzed by 
an on-site laboratory. This is a quantitative survey and the results from this survey would be 
compared to risk-based numbers. 

Soil gas sampling, if conducted, will be done in general accordance with the Final Draft 
Supplemental Guidance: Screening and Evaluating Vapor Intrusion, February 2023. To ensure 
that there are no compatibility issues with the carrier gas used during analysis, the tracer 
compound, Isopropyl Alcohol will be used for leak testing. 

B2.1.2 Soil Sampling and Analysis 

The purpose of a soil investigation is to assess if impacts will be encountered during proposed 
site development activities. This investigation may also evaluate the physical properties of the soil 
to determine if the soil is fill (treated fill) or native in origin. As petroleum impacted soil was removed 
by excavation from the former UPRR site, it was thermally treated onsite. The treated soil was 
then reused as onsite excavation backfill. This is referred to as “treated fill” and is considered 
legally clean pursuant to the SGMP. It is important to be able to recognize treated fill during any 
field investigations conducted at the site. 

There are a variety of acceptable methods for the collection of soil samples and selection of an 
appropriate method will depend on site conditions. Methods commonly used to collect soil 
samples include drilling soil borings, digging test pits, sampling via hand auger, and digging with 
a shovel or trowel. Soil samples will be collected from designated locations as specified in the 

24 QAPP- CLV Brownfields Cleanup 
Grant for Symphony Park (Revision 2): September 2025



individual SAP using methods proposed in the SOP contained in Appendix C. The number, 
location, depth(s), rationale, and requested sample analysis for soil sampling will be presented in 
the site-specific SAP. 

B2.1.3 Groundwater Sampling and Analysis 

The objective of groundwater sampling is to initially assess if potential impacts to groundwater are 
expected to be encountered during site development activities. Locations for groundwater 
sampling will be based on proposed site development plans. Groundwater samples will be 
submitted for analysis of appropriate analytes as identified in the SAP. Initial groundwater samples 
will be collected in the upper water-bearing zone. 

Samples will be collected by trained staff and will follow the procedures outlined in the SOP 
included in Appendix C. 

B2.1.4 Field Surveys (Asbestos, Lead-Based Paint) 
 

Because unanticipated materials have been encountered at Symphony Park during site 
development activities (including buried transite pipe), there is a potential for non-routine sampling 
of unusual sample matrices, such as building materials. These matrices include lead-based paint, 
asbestos-containing materials, PCB-laden caulking, and other types of building materials. 
Collection of suspected asbestos-containing building materials will be done by a Nevada Certified 
Asbestos Consultant following NESHAP sampling protocol. Lead-Based surveys may consist of 
both field analysis and collection of samples for laboratory analysis. Field analysis of suspected 
lead-based paint samples will be conducted using an XRF. PCB sampling may consist of bulk 
samples, core samples, wipe samples or a combination of these methods. The Field Surveys will 
follow the SOP included in Appendix C. 
 

B2.2 Field Methods 
 

Field measurements will be conducted by Converse Consultants staff using portable meters 
and/or field test kits that follow EPA-approved methods. Field measurements will be taken using 
the procedures recommended by the manufacturer of the meter or test kit and procedures 
discussed in the SOP for Field Data Collection, where applicable. Results of field measurements 
will be recorded on field data sheets, included as Appendix D-3. 
 

If necessary, data collected using XRF methods will follow EPA-approved methods, including 
calibration and training requirements. Results will be recorded on field data sheets created 
specifically for the XRF. The SOP for conducting lead-based paint surveys with the XRF is 
included in Appendix C. 
 

B2.3 Analytical Methods 
 

Laboratory analyses will be conducted by Nevada-certified analytical laboratories using methods 
approved by the EPA and NDEP. Specific analytical methods will be provided in the individual SAP. 
Proposed analytical methods and maximum allowable reporting limits are provided in the 
Appendices. Alternative methods may be requested by the laboratory performing the analyses. 
These alternative methods may be used only upon written approval from EPA Region 9. Such 
approval will be obtained prior to collection of samples. Major laboratory equipment or instruments 
that may be utilized include a gas chromatograph/mass spectrometer (GC/MS), inductively 
coupled plasma mass spectrometer (ICP-MS), high performance liquid chromatography (HPLC), 
automated colorimeter, ion chromatograph, and a carbon detector. If instrument failures occur, 
the laboratory will take immediate corrective action and notify the Project Manager if the quality 
of sample results were compromised. 
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B3 Integrity of Environmental Information 
 
Custody procedures differ among laboratories. The analyzing laboratory’s custody procedures 
are identified prior to field activities. Field personnel must make arrangements with the appropriate 
laboratory to obtain proper sample containers, preservatives, and sampling request forms. 
Sample custody must be traceable from the time of sample collection until results are reported. 
Sample custody procedures provide a mechanism for documenting information related to sample 
collection and handling. Each sample will be recorded on a field data sheet (see Appendix D-3) 
and a chain-of-custody form must be completed after sample collection and prior to sample 
shipment or release. The chain-of-custody form, sample labels, and field documentation must be 
cross-checked to verify sample identification, type of analyses, preservatives, and the number 
and type of containers. The samples will be transported or commercially shipped to the analytical 
lab in insulated containers within the appropriate holding time and will be accompanied by a chain- 
of-custody form. Custody seals will be placed on each cooler prior to delivery to the laboratory. If 
commercial shipment is needed, the samples will be packaged and shipped in accordance with 
U.S. Department of Transportation standards and custody seals will be placed on each cooler. 
Due to each cooler being protected under custody and the anticipated number of samples to be 
collected during the assessment activities, we do not propose using custody seals on each 
individual sample container. 

The following sample control activities must be conducted at the laboratory: 

• Initial sample login and verification of samples received with the chain-of-custody 
form 

• Document discrepancies noted during login on the chain-of-custody 

• Initiate internal laboratory custody procedure 

• Verify sample preservation (e.g., temperature) 

• Notify the Project Manager if problems or discrepancies are identified 

• Proper sample storage, including daily refrigerator temperature monitoring and 
sample security 

 
The recommended sample container type and volume and the initial preservative for analytes that 
may be tested will be identified in the SAP. 
 

B4 Quality Control 
 
QC samples may be collected and analyzed to ensure the accuracy and precision of both field and 
laboratory data. The following sections summarize the QC samples that will be collected for field and 
laboratory analysis. 

B4.1 Quality Control for Field Measurements 

QC for field measurements will be assessed using the following methods: 

• Field instruments will be inspected, maintained, and calibrated prior to each sampling event. 

• Calibration-checks will be performed to verify accuracy within 24 hours before and 24 
hours after each day by analyzing a calibration standard. 

B4.2 Quality Control for Laboratory Analyses 

QC for laboratory analyses will be assessed using the results of both field-collected QC samples 
and laboratory-prepared QC samples, each of which is discussed below. 
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B4.2.1 Field-collected QC Samples 

Field-collected QC samples (if collected) will primarily consist of field duplicates and blanks, which 
are described below. Only one type of blank will be collected each day. The order preference for 
collection of blanks is equipment blanks, field blanks, and trip blanks. 

Field Duplicates. Field duplicates will be collected at the same time and in the same manner 
as the primary samples and will be used to assess the precision of steps after sample 
acquisition. Field duplicates will consist of collocated samples and will be collected and 
analyzed at a rate of at least ten percent (10%). When determining the number of duplicate 
samples to collect, the number will be rounded up (i.e., if 11 primary samples are collected, 
two duplicates would be collected). Field duplicates will be collected generally from locations 
with the highest anticipated concentrations of contaminants. However, under conditions 
where there are no indications of higher concentrations, a field duplicate will be collected 
from every tenth sample. 

Equipment Blanks. Equipment blanks will be collected in the field to assess contamination 
from reusable sampling equipment and other external influences. A sample bottle will be 
filled with certified clean water from the laboratory and passed through the pre-cleaned 
(triple-rinsed with distilled water) sample collection equipment, mimicking actual sampling, 
and captured again for laboratory analysis. Equipment blanks will be collected at a rate of 
1 per 20 samples with a minimum of one per day collected. 

Field Blanks. Field blanks will be collected in the field to assess the contamination from field 
conditions during the sampling. A sample bottle will be filled in the field with certified clean 
water from the laboratory and preserved and shipped according to sample procedures. The 
frequency is typically 1 field blank per day or 1 field blank per 20 samples, whichever is 
more frequent. 

Trip Blanks. Trip blanks are used to determine whether sample cross-contamination has 
occurred during sample transportation, delivery, and storage when collecting samples to be 
analyzed for volatile organic compounds. Trip blanks consist of pre-filled bottles of 
laboratory certified water that are transported along with the collected samples in each 
cooler containing samples for volatiles analysis. 

For VOC and TPH samples additional sample volumes will be collected for laboratory QC 
analysis. Matrix Spike (MS) and Matrix Spike Duplicates (MSD) will be collected at a 
minimum of every 20 samples. A separate sample container will be used for the sample, 
MS and MSD. 

Other field-collected QC samples may be utilized, as necessary, throughout the program if 
analytical results indicate the presence of QC error, such as unexplained contamination of 
equipment blanks, high RPDs between field duplicates, or low precision of analytical results. 

An additional QC sample that may be used is the field split. Field splits may be used 
occasionally to assess the precision of the selected laboratory’s analytical procedures 
and/or methods. A field split consists of a sample that is collected and split into two different 
samples, one of which is shipped to the normal lab for analysis, while the other is shipped 
to a different lab for similar analysis using either the same or different methods, depending 
on what information is desired. If split samples are analyzed using the same method, then 
results from both labs can be compared to assess the precision of the method. Alternatively, 
if the split samples are analyzed using different methods, results can be compared to assess 
the accuracy of the methods. 
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B4.2.2 Laboratory-prepared QC Samples 

Several additional samples will be prepared and analyzed by the laboratory to evaluate precision, 
accuracy, and the potential for laboratory contamination. Each laboratory that is used will set its 
own warning limit criteria for QC samples based on the method requirements and the laboratory’s 
QA manual. The QA manuals for laboratories that are selected will be included in Appendix A and 
will be reviewed by the project QAO for compliance with the project requirements. Descriptions of 
some of the laboratory-prepared QC samples that will be analyzed are included below. At a 
minimum, the frequency for analysis of matrix spikes (MS), duplicates, and blanks will meet 
method requirements. 

Method Blanks. Method blanks (also called extraction blanks, procedural blanks, or 
preparation blanks) are used to assess laboratory contamination during each stage of 
sample preparation and analysis. Method blanks are prepared by the laboratory from 
reagent grade water and are processed through the entire analytical procedure in a manner 
identical to that of the samples. At a minimum, the laboratory should report method blanks 
at a frequency of one method blank for each batch of up to 20 samples. If the laboratory 
method blank indicates the presence of contamination, impacted samples in the analytical 
batch should be flagged. Subtracting method blank results from sample results is not 
permitted. 

Matrix Spike (MS). MS will be used to evaluate the effect of the sample matrix on the 
recovery of the compound(s) of interest. To prepare an MS, a field sample is first 
homogenized and then split into two subsamples. Matrix spike samples will be selected at 
random at a rate of at least 10%. One of the subsamples is fortified with the MS solution 
and one subsample is analyzed to provide the background concentration for each analyte 
of interest. Recovery is the accuracy of an analytical test measured against a known analyte 
addition to a sample and is calculated as follows: 

 
 

 
Recovery = 

 Cmatrix + spike − Cmatrix 
 

  *100 

 C  

 spike( Expected )  

 
Where C is the measured 
concentration 

 

 

Recovery data for the fortified compound ultimately will provide a basis for determining the 
accuracy of the measurement and the prevalence of matrix effects in the samples analyzed 
during the project. Analysis of MS duplicates (MSD) is also useful for assessing laboratory 
precision. 
 

Laboratory Control Spike (LCS). Laboratory control spikes are prepared by adding a known 
amount of target analyte(s) to reagent-grade water. When compared to the method blank, 
LCSs can be used to evaluate the accuracy (recovery) of the target analytes, excluding 
matrix effects. 

Replicate Samples. Replicate (also called duplicates) samples are prepared by splitting a 
sample into two or more aliquots after delivery to the lab, but prior to sample preparation. 
Analysis of replicates is used to assess precision of an analytical method. Replicates that 
are typically utilized include: 

• Laboratory replicates: These are replicates of the raw material that is 

extracted and analyzed in the same manner as the original sample to 

measure laboratory precision. 
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• MSD: These are used to assess both laboratory precision and accuracy within the 
sample matrix. 

• Laboratory Control Spike Duplicate (LCSD): These are useful for assessing the 
accuracy and precision of the method, excluding matrix effects. 

B4.2.3 Additional Laboratory Quality Control Requirements 
 

Laboratories providing analytical support for this project will have the appropriate facilities to store, 
prepare, and process samples, and appropriate instrumentation and staff in order to provide data 
of the required quality within the time period dictated by the project. Laboratories shall be able to 
provide information documenting their ability to conduct the analyses with the required level of 
data quality. Such information may include results from inter-laboratory performance evaluation 
studies, control charts, and summary data from internal QA/QC checks, and results from analyses 
of Certified Reference Materials (CRM). 
 

B5 Instrument/Equipment Calibration, Testing, Inspection, and 
Maintenance 
 

B5.1 Field Equipment 
 

Prior to each sampling event, inspection and preventive maintenance will be performed for field 
equipment in accordance with the manufacturer’s specifications, including battery checks and 
routine replacement of detectors. Equipment will be re-inspected between each sampling site and 
after each sampling event. If problems occur and/or repair is needed during the sampling event, 
the field data sheet will be used to document the corrective action taken. If significant damage or 
equipment malfunctions are noted, the instrument(s) will be sent to the manufacturer for 
immediate repair. A maintenance/calibration log will be kept by the Field Team Leader or other 
designee which details the dates of instrument and sampling gear inspection; calibrations 
performed in the lab or field; battery replacement; dates reagents and standards are replaced; 
and problems noted with instruments, samplers, or reagents. The logbook will also be used to 
document corrective action that was taken if equipment deficiencies were noted during an 
inspection. A small inventory of critical spare parts for field equipment will be kept at the Converse 
main office and will be brought to the field, if needed; however, perishable supplies or expensive 
parts may not be kept on hand and will be ordered when needed. Spare parts and supplies will 
be obtained through the equipment manufacturer or other reputable sources. 

B5.2 Laboratory Equipment 

Laboratories providing support for this project will maintain analytical equipment in accordance 
with relevant SOPs, which include those specified by the manufacturer and those specified by the 
method. The laboratories will maintain a record of documented equipment inspections as well as 
preventive and corrective maintenance. 

B5.3 Instrument/Equipment Calibration and Frequency 

B5.3.1 Field Instruments 

Field instruments will be calibrated according to the schedule recommended by the manufacturer. 
Standards will be purchased from a chemical supply company or prepared by (or with the 
assistance of) a professional laboratory. Calibration records will be kept in the 
maintenance/calibration log at the Converse main office, where it can be easily accessed before 
and after equipment use. Calibrations that are performed by personnel in the field may also be 
recorded on the field data sheets to indicate which samples were analyzed pre- and post- 
calibration for the specific sampling event. If calibration is not successful, or other issues 
pertaining to calibration arise, the equipment manufacturer will be contacted to determine the 
appropriate corrective action. The problem and corrective action will be documented in the 
maintenance/calibration logbook.  
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B5.3.2 Laboratory Instruments 
 
Laboratories are certified by the NDEP and must maintain calibration practices and calibration-
checks as required by their certifications. 

 

B6 Inspection/Acceptance of Supplies and Services 
 
Project supplies and consumables that may directly or indirectly affect the quality of results 
include the following: 

• Conductivity, pH, and turbidity standards 

• Buffer solutions 

• Reagents 

• Miscellaneous supplies including batteries, dissolved oxygen membranes, and o-rings 

The Project Manager will ensure that the inspection/testing specifications and acceptance criteria 
are met. Upon receipt, buffer solutions, standards, reagents, and miscellaneous supplies will be 
inspected by the Project Manager or other designee for leaks or broken seals and to compare the 
age of each reagent to the manufacturer’s recommended shelf-life. Additionally, conductivity, pH, 
and turbidity standards will be checked by comparing their readings with those generated by the 
current lot of standards. Other sampling equipment will be inspected for broken or missing parts 
and will be tested to ensure proper operation. 

Reagents will be replaced before they exceed the manufacturer’s recommended shelf life, which 
is typically one to two years. Specific replacement dates can often be found on the product or can 
be determined by providing the reagent lot number to the manufacturer. Reagent replacement 
dates will be noted in the maintenance log. 

In addition, the Project Manager will provide a copy of the QAPP and SAP’s to subcontractors 
(e.g., a drilling contractor or analytical laboratory). The Project Manager will discuss the goals of 
the project and answer any questions the subcontractor(s) may have. Specifically, the Project 
Manager will note the following portions of this QAPP with subcontractors: 
 

• All subcontractors: Sections A4.1, A4.2, A11.2, A12.1, B6, and C1 

• Drilling subcontractor: Section B2 

• Laboratory subcontractor: Sections B2, B3, B4, B5, and B7 

The Project Manager will also discuss pertinent sections of the SAPs with subcontractors,. 

B7 Environmental Information Management 

B7.1 Field Data 

Field data will be documented on field data sheets, provided in Appendix D-3. One sheet will be 
used at each monitoring site and field staff will complete the necessary sections of the data sheet 
during the sampling event. 

 

B7.2 Analytical Data 

Analytical laboratories will provide reports in both hard copy and electronic formats. Requirements 
for electronic database deliverables (EDD) will be provided to selected analytical laboratories. 
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B7.3 Data Submittal 

Laboratory reports, summarizing analytical results and QC results, will be provided to Converse 
Consultants electronically in the agreed upon format. Copies of chain of custody forms and 
laboratory reports will be forwarded to the Data Management Coordinator and/or the Quality 
Assurance Officer, as assigned by the Quality Assurance Officer for data verification and 
validation. The information contained within, and the format of the hard-copy data report package 
will be determined during the initial negotiations with the laboratory and will include, at a minimum, 
the sample identification, sampling date/time, test method, extraction date/time, analysis 
date/time, analytical results, QA sample results, instrument and equipment calibration summary 
information, and a description of the corrective action taken to resolve data quality issues.  

The data generated and the reports will be controlled by the Data Management Coordinator. The 
Data Management Coordinator will distribute data/reports directly to the CLV Project Coordinator 
who will be responsible for distributing the information to the EPA Region 9 Project Officer. 
Original copies of data/reports that are corrected will be maintained by the Data Management 
Coordinator and CLV Project Coordinator after corrections are made. The data/reports will be 
maintained by the Data Management Coordinator for a minimum of five years. 
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C1 Assessments and Response Actions 

Converse may conduct one field audit during the life of the project for the City. If the audit results 
indicate concerns, a follow-up audit will be conducted. The field audits will be used to reveal any 
weaknesses in field practices and procedures. The field audits will evaluate if the field personnel 
are following the procedures set forth in the SAP and the SOPs. It will be the responsibility of 
Converse to conduct these audits. The audit will be performed by senior staff members who are 
not part of the Phase II sampling team. 

 
During the field audit, the assessor will conduct personnel interviews and direct observations to 
evaluate adherence to the SAP and SOPs. Specific items that will be verified include: 

• Review of field documents (specifically that the SAP and HASP are available on-
site for reference to the field sampling team) 

• Documentation of field personnel training 
• Verify that the proper laboratory container and proper preservatives are being utilized 

• Verify that laboratory sample containers are properly labeled and stored, and that the 
laboratory chain-of-custody is filled out properly and completely 

• Verify that the decontamination area is properly set up and functioning according to 
the SOP. This will be initiated if decontamination is required for the field activities being 
conducted. 

• Verify that field equipment in use is functioning properly 

 
During the audit, deficiencies, if any, will be discussed with field personnel and corrections will be 
made as soon as reasonably possible. If the field audit identified significant non-compliance 
issues, a follow-up field audit will be conducted. Audit results and corrective actions taken will be 
documented in internal memorandums prepared by the Project Manager. These memorandums 
will be made available to the EPA Project Officer through the CLV Project Coordinator. The Quality 
Assurance Officer for Converse will be responsible for tracking the success of audits and 
corrective actions taken. 
 

C2 Oversight and Reports to Management 

Interim and final reports associated with the Program will be issued by Converse to the City and US 
EPA, according to the table below. 

 

 

Management Reports 

Type of Report Frequency Projected Delivery Dates(s) Report Recipients 

Draft QAPP One time July 2025 EPA/City 

Final QAPP One time Sept./Oct. 2025 EPA/City 

Sampling and Analysis Plans 2 to 4 October 2025 EPA/City 

Final Phase II ESA Reports 2 to 4 TBD EPA/City 

 
Field reports will be generated by the Field Team Coordinator, who will provide physical copies to the Converse 
Project Manager. Such documentation will be made available to the CLV and EPA, as needed. All documents will 
be submitted to the CLV Project Coordinator by the Converse Project Manager via electronic mail. The CLV Project 
Coordinator will be responsible for providing all documents to the EPA Project Officer. 
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  D1 Environmental Information Review 

   

D1.1 Data Review, Verification, and Validation 
 
Data verification is the process of evaluating completeness, correctness, conformance, and 
compliance of a specific data set against the method, procedural, or contractual requirements. 
Data verification evaluates whether sampling protocols, SOPs, analytical methods, and project 
specific planning documents were followed during data generation. Verification also involves 
examining the data for errors or omissions. Field and laboratory staff can verify that the work is 
producing appropriate outputs. 

Data validation is a systematic process for reviewing data against a pre-established set of 
acceptance criteria defined in this QAPP and in project specific SAPs. Data validation is an analyte 
and sample-specific process that extends the evaluation of data beyond data verification and is 
performed to determine the analytical quality of a specific data set. Validation involves a detailed 
examination of the data package for precision, accuracy, and sensitivity. Each Phase II ESA report 
will be evaluated to ensure that: 

• QC data is scientifically sound, appropriate to the method, and completely documented. 

• QC samples yield results within established guidelines. 

• Data are appropriately flagged by the laboratory. 

• Anomalies in sample preparation and analysis are completely and accurately 
documented. 

• Preservations were documented. 

• Data is properly incorporated into the final report. 

• The final report is complete and ready for release. 

Data verification, validation, and review are done to ensure that environmental programs and 
decisions are supported by data of a type and quality needed and expected for their intended use.  

 

D1.2 Verification and Validation Methods 

Project team personnel will verify field data through reviews of data sets to identify inconsistencies 
or anomalous values. Any inconsistencies that have been discovered will be resolved as soon as 
possible by seeking clarification from field personnel responsible for data collection. Field 
personnel will be responsible for following the sampling and documentation procedures described 
in the SAP and QAPP documents so that defensible and justifiable data are obtained. 

   The steps for verifying/validating field activities include: 

1. Evaluate field records for completeness and consistency. 

2. Review field QC information. 

3. Summarize deviations and determine effects on data quality. 

4. Summarize number and type of samples collected. 

Laboratory personnel will verify analytical data at the time of analysis and reporting and through 
subsequent reviews of the raw data for non-conforming data to the requirements of the analytical 
method. Laboratory personnel will make a systematic effort to identify outliers or errors before 
they report the data. Outliers that result from errors found during data verification will be identified 
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and corrected. Outliers that cannot be attributed to errors in analysis, transcription, or calculation 
will be clearly identified in the case narrative section of the analytical data package. Analytical 
data generated for this project is to be verified by the laboratory. 

Verified data are checked for transcription errors, correct application of dilution factors, 
appropriate reporting of dry weight versus wet weight, and correct usage of conversion factors, 
among others. Verified data may have laboratory qualifiers. Verified data are one output of this 
process. Converse will evaluate the laboratory data for qualifiers and evaluate if the data meets 
the project standards. 

 

D2 Usability Determination 

In general, there are five steps that will be used during the process of reconciling the data 
collected during the Phase II ESAs: 

 
1. Review the SAP and make sure that the final report answers the required questions. 

In general, is there a presence or absence of the chemicals of concern that were 
investigated? If contamination was encountered, has the extent of that contamination 
been identified and where will it be encountered during site development? 

 
2. Conduct a preliminary data review or exploratory data analysis to understand the 

character and structure of the data set and to evaluate whether there are anomalies in 
the data that may not have been noticed during data verification and validation. Are 
there outliers or other anomalies that should be further investigated (i.e., conduct a 
focused data validation) before continuing with Step 3? 

3. Plot data on site maps and identify data gaps. 

4. Verify that areas of the site have been properly tested and have followed the testing 
designs planned during the SAP. 

 
5. Draw conclusions from the data. Using multiple lines of evidence and professional 

experience, the data analyst should be able to provide conclusions and 
recommendations for the site. In some cases, the conclusion may be that more data 
is needed to answer the primary study questions. 

 

Report Limitations 

This document was prepared solely for the City in accordance with professional standards at the 
time the services were performed. This document is governed by the specific scope of work 
authorized by the City. It is not intended to be relied upon by any other party except for regulatory 
authorities contemplated by the scope of work. We have relied on information or instructions 
provided by the City and other parties and, unless otherwise expressly indicated, have made no 
independent investigation as to the validity, completeness, or accuracy of such information. 
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APPENDIX A 
• Veritas Laboratories Quality System Manual 
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QUALITY MANUAL
for

Veritas Laboratories
Lab ID #NV00918

6245 Harrison Drive, Suite #4
Las Vegas, NV 89120
Phone: (702) 321-8315
Fax: (702) 597-2098

Email: veritaslaboratories@gmail.conr

Bruce G. Cunningham

Co-Owner

Laboratory Director/

Quality Assurance
Manager

Stan K. Van Wagenen

Co-Owner

Technical Director/
Quality Assurance
Manager

January 31,,2024

ProperQ of Veritas Laboratories

Revision Number: 1) Effective Date:

Document Number: SOOVL
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Section 3

INTRODUCTION AND SCOPE

The purpose of this Quality Munuulis to outline the managenrent system fbr Veritas
Laboratories (VL). The Quality Manuul def-rnes the policies. procedures, and documentation that
assure analytical services continually meet a deflned standard of quality that is designed
to provide clients with data of known and documented quality and. where applicable.
demonstrate regulatory compliance.

The Quulity Manual sets the standard under which all laboratorl operations are performed.
including the laboratory's organization. objectives. and operating philosophy. The Quulity
Manual has been prepared to assure compliance w'ith the Nevada Division of Environmental
Protection Bureau of Safe Drinking Water (NDEP BSDW). and the 2009 TNI Environmental
Laboratory Sector Standard Volume I - Management and Technical Requirements for
Laboratories Performing Environmental Analysis (EL-V 1 -M 1 through M7-lSO-2009). This
Standard is consistent with ISO/lEC 17025:2005 requirements that are relevant to the scope of
environmental testing services and thus. the laboratory operates a quality system in conformance
with ISO/IEC 17025:2005(E). The policies and procedures outlined are compliant with the
accreditation and certification programs listed in Appendix E.

Scope of Testing

The laboratory's certified scope of analytical testing services includes those listed in
Appendix E. Analytes not listed are available to clients through various VL
subcontractors. Table 25-1 lists several analytes fbr which VL routinely employs
subcontract I aboratories.

Table of Contents, References and Appendices

The Table of Contents is in Section 2 and Appendices are in Section 29.

This Quality Manual uses the references included in Modules 1-7 in the 2009 TNI
Environmental Laboratory Sector Standard - Volume 1 - Management and Technical
Requirements for Laboratories Perlorrning Environmental Analysis. Reference methods
used by VL car be fbund in the Table of Methods located in Appendix E.

Glossary and Abbreviations Used

Quality control terms are generally defined within the Section that describes the activity.

3.1

t,

3.3

P ropertt o.f' Verilus Luborut ories
42 QAPP- CLV Brownfields Cleanup 

Grant for Symphony Park (Revision 2): September 2025



Section3 Rer72
E//ec'rive: 6/1/2016

Qtrality Munual Page 3-2 of 3-3

3.3.1 Glossar),

A glossary of terms is found in Appendix D. Method-specific terms are defined in SOPs.

3.3.2 Abbreviations

A list of abbreviations used in this document and their definitions are:

AB - Accrediting Body
ANSI - Americarr National Standards Institute
ASQC - American Society fbr Quality Control
ASTM - American Society lbr'festing and Materials
Blk - BlankoC - degrees Celsius
cal - calibration
CAS - Chemical Abstract Service
CCV - Continuing calibratiorlu,erification
COC - Chain of custody'
CBI - Confidential Business Infbrniation
DO - Dissolved oxygen
DOC - Demonstration of Capability
EPA - Environmental Protection Agency
glL - grams per liter
GC/MS - gaschromatography/rnassspectrometry
ICP-MS - inductively coupled plasrna-mass spectrometry
ICV - Initial (or Independent) calibration veriflcation
IDOC - Initial Demonstration of Capability
ISO/lEC - International Or-qanization for Standardrzationllnternational

Electrochernical Comrni ssion
lb/in2 - pound per square inch
LCS - Laboratory control sample
LCSD - Laboratory control sarnple duplicate
MDL - method detection limit
MRL - minimum reporting level
mg/Kg - milligrams per kilogranr
mg/L - milligrarns per liter
MS - matrix spike
MSD - matrix spike duplicate
NDEP - Nevada Division of Environmental Protection
BSDW - Bureau of Saf-e Drinking Water
NELAC - NationalEnvironmentalLaboratoryAccreditationConf-erence
NELAP - National Environmental l-aboratory Accreditation Program
NIST - National Institute of Standards and Technology
ODOC - Ongoing Demonstration of Capability
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PT - Proficiency Test(ing)
PTP - Proficiency Testing Provider
PTPA - Proficiency Testing Provider Accreditor
QA - Quality Assurance

QC - Quality Control
QM - Quulity Manuul
RPD - Relative percent difl-erence
RSD - Relative standard deviation
SOPs - Standard operating procedures
spk - spike
std - standard
TNI - The NELAC Institute

VglL - micrograms per liter
UV - Ultraviolet
VOC - Volatile organic compound
VL - Veritas Laboratories

3.4 Management of the Quality Manual

The Quality Assurance Managers are responsible for maintaining the currency of the

Quulity Munuol.

The Quality Manual is reviewed annually by the Qualitl, Assurance Managers and
laboratory personnel. as appropriate. to ensure it reflects current practices and meets the
requirements of any applicable regulatior-rs or client specifications. Sections of the manual
are updated by making a change to the Section and then changing the revision number
dependent on the extent of changes made. I-he cover sheet of lhe Quolity Manttal
(Section I ) must be re-signed and the Table of Contents (Section 2) updated whenever a
Section is updated. A change in the revision number of the Quality Munual is not
required if updates are made to the appendices in Section 29.

The Quulity Munuul is considered conf-idential within Veritas Laboratories and may not
be altered in any way except by approval of the Laboratory Director/Quality Assurance
Manager. If it is distributed to external users. it is for the purpose of reviewing Veritas
Laboratories' management system and may not be used fbr any other purpose without
written pennission.
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Section 4

ORGANIZATION

Veritas Laboratories (VL) is a legally identiflable organizatior-r. VL is responsible fbr carrying
out testing activities that meet the requirements of the NDEP BSDW. the TNI Standard. the
ISO/EIC 17025 Standard, and that meet the needs of the client. Through application of the
policies and procedures outlined in this Section and throughor-rt the Quality Munual:

. VL assures that it is impartial and that personnel are fiee from undue commercial.
financial. or other undue pressures that might influence their technicaljudgrnent.

. Management and technical personnel have the authority and resources to carry out their
duties and have procedures to identity and correct departures fiom the laboratory's
management system.

. Personnel understand the relevance and importance of their duties as related to the
maintenance of the laboratory's management system.

. An Ethics and data integrity 0",,., and associated procedures (see Appendix A. Section 5

- "Management" and Section 19 - "Data Integrity Investigations") ensure personnel do
not engage in activities that diminish confldence in the laboratory's capabilities.

. Confidentialitv is maintained.

4.1 Organization

Veritas Laboratories is a privately ow'ned laboratory. Its Clark County and Nevada
business licenses and limited-liability company charter (State of Nevada) are posted and

available upon request.

VL operates in Las Vegas. Nevada. Aside from its main facility, VI- also operates in the
field collecting samples and performing fleld tests.

VL's organization chart. staffresumds and job descriptions can be lound in Appendix B.

Additional information regarding responsibilities. authority and interrelatior-rsl'rip of
personnel who manage. perform or verify testing is inclr-rded in Section 5

"'Management" and Section 20 "Personnel". These Sections also include information on

supervision, training. technical managerrent. quality personnel. and appointment of
deputies for key managerial personnel.
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VL has the resources and authority to operate a management system that is capable of
identifying departures from tl-rat system and from procedures during testing. and initiates
actions to minimize or prevent departures.

4.2 Conflict of Interest and Undue Pressure

The organizational strllcture indicated above minin.rizes the potential fbr conflicting or
undue interests that might inf'luence the technicaljudgment of analytical personnel.

Veritas Laboratories acknowledges that the Laboratory Director also serves as a Quality'
Assurance Manager and also firnctions as a Project Manager/Salesperson. The Laborator,v
Director works with the Technical Director to provide checks and balances sufficient
enou-eh to ensure that the integrity of all laboratory operations is maintained.
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Section 5

MANAGEMENT

VL maintains a management system that is appropriate to the scope of its activities.

Management Requirem ents

Top managenlent includes the Laboratory Director and Teclinical Director. each of whom
also serves in the Quality Assurance Manager role. Roles and responsibilities are def-ined
in Section 5.1 belou.

Management's commitment to good prof-essional practice and to the quality of its
products is defined in the Quality Policy statement. Section 5.3.

Management has overall responsibility tbr the technical operations and the authority
needed to generate the required quality of laboratory operations. Management ensures
communicatiorr within the organization to maintain an effective management system and
to communicate the importance of meeting client. statutory" and regulatory requirements.
Management assures that the system documentation is known and available so that
appropriate personnel can implerner-rt their part. When changes to the management system
occur or are planned. managers ensure that the integrity of the system is maintained.

The VL management system is structured such that all work performed meets the needs
of its clients. In meeting client needs. VL also ensures that it meets the requirements of
the NDEP BSDW. the TNI Standard and the ISO/IEC 17025 Standard.

Managers implement. rnaintain. and improve the management system. and identify
noncompliance with the management system of procedures. Managers initiate actions to
prevent or minimize noncompliance.

Management ensures technical competence of personnel operating equipment.
perlorming tests. evaluating results or signing reports. and limits authority to perform
laboratory functions to those appropriately trained and/or supervised. Section 20 -
"Personnel" contains this infbrmation.

Management is responsible for defining the rninimal level of education. qualifications.
experience. and skills necessary for all positions in the laboratory and assuring that
technical staff have demonstrated capabilities in their tasks.

Training is kept up to date as described in Section 20 - "Personnel" by periodic review of
training records and through employee perfbrmancc review.
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Management bears specific responsibility for maintenance of the management system.

This includes defining roles and responsibilities to personnel. approving documents.

providing required training. providing a procedure fbr confldential reporling of data

integrity issues" and periodically revieu'ing data. procedures. and documentation. The

assignment of responsibilities. authorities. and interrelationships of the personnel who
manage. perform. or r,'erit,v u,ork aff-ecting the quality of environmental tests is

documented in Section 20 - "Pcrsonnel."

Management ensures that audit findings and corrective actions are completed u'ithin
required time fiames.

Designated deputies are appointed by management during the absence of the I-aboratory

Director or Technical Director (both of vu'hom fill the Quality Assurance Manager role)"

and is required in the case ol a continued absence of more than I 5 days.

Management Roles and Responsibilities

5.2.1 Laboratory Director

The Laboratory Director is responsible for the overall quality. saflety. flnancial. human

resource and service performance of the laboratory. The Laboratory Director provides the

resources necessary to implernent and maintain an efl'ective quality and data integrity
program.

5.2.1.1 Responsibilities

The Laboratory Director:

a. Ensures that personnel are fiee from any commercial" flnancial and other

undue pressllres that might adversely' aff-ect the quality of their work.

b. E,nsures that all analysts have the appropriate education and training to

properly carry out the duties assigned to them and ensures that this training

has been documented.

c. Ensures that appropriate corrective actions are taken to address analyses

identifled as requiring such actions by internal and external performance or

procedural audits. Procedures that do not meet the standards set forth in the

Quulity Munuul.laboratory' SOPs or laboratory policies may be temporarily

suspended by the Laborator,v Director.

d. Reviews and approves all SOPs and policies prior to their implementation

and ensures all approved SOPs and policies are provided to laboratory

personnel and these SOPs and policies are fbllowed strictl,v.
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5.2.2 Oualit), Assurance Manager

The Quality Assurance Manager (or designee) is responsible for the oversight and review
of quality control data. but is independent fiom laboratory operations. The Quality
Assurance Manager's training and proof of experience in QA/QC procedures. knowledge
of analytical methods. and the laboratory's management system are available in the
summary of experience and education fbund in Appendix B and in training records. as

appropriate.

5.2.2.1 Responsibilities

The Quality Assurance Manager is responsible fbr:

a. serving as a focal point for QA/QC;
b. arranging or conducting annual internal audits without outside (e.g..

managerial) influence:
c. ens.uring that deficiencies are documented. and monitoring comective

actlons:
d. oversight and review' of quality control data:
e. arranging and/or conducting internal audits annually;
f . ensuring that the management system related to quality is implemented and

follow,ed at all times:
g. monitoring and maintaining laboratorl, certifications: and

h. ensuring this Quulitl' Munuul is current.

5.2.3 Technical Director

The Technical Director (or designee) is a part-time laboratory staff rnember and assists

with supervision of laboratory operations and data reporting. The Technical Director's
credentials are found in Appendix B.

If the Technical Director is absent fbr llfieen ( 1 5) calendar days or more. a deputy (see

Table 5-1 below) with appropriate qualifications will perform the Technical Director's
duties. Beyond a thiny-five (35) calendar day absence. management will notify the
primary accreditation body in writing of the absence of the Technical Director and the

appointment of the deputy.

The Technical Director cannot be the technical director of more than one accredited
environmental laboratory.

5.2.3.1 Responsibilities

The Technical Director is responsible fbr:

P ropertv of Ve r il us Lu h orul ori e.s
49 QAPP- CLV Brownfields Cleanup 

Grant for Symphony Park (Revision 2): September 2025



!;:!,i,:,:;,!il;;1,
Qutlit.t' \funuul Pt{ge 5-J tll 5--

a. meeting the general and edr.rcation requirements and qualifications found in
Sections 4.1.7.2 and 5.2.6.1 of the TNI Standard - EL-VlM2-2009:

b. monitoring perfbrmance data and the validity of the analyses for the
laboratory:

c. assisting the Laborator5r Director in ensuring that personnel have appropriate
education and technical background to perfbrm tests fbr which the
laboratory is accredited:

d. review and approval of all SOPs and policies prior to their implementation.

5.2.5 Laborator), Key Personnel Deputies

The following table deflnes who assunres the responsibilities of key' personnel in their
absence:

5.3 Quality Policy

Management's commitment to qualit-v and to the management system is stated in the

Quality Policl,'below. w'hich is Lrpheld through the application of related policies and
procedures described ir-r the laboratory's Quulity Munuul. SOPs and policies.

Qualit.v Policy

'fhe obiective of the Veritas Laboratories management system. and the commitment of its
management. is to consistently provide our clients with data olknown and documented
quality that meets their requirements and is legally def'ensible. Our policy is to use good
prol'essional practices. to nraintain quality. to uphold the highest quality of service. and to
comply r.,r,ith all applicable standards. 'fhe laboratory ensures that personnel are free from
any commercial. flnancial. and other undue pressures. which might adversely affect the
quality of work. This policy is irnplemented and enfbrced through the commitment of
mana-sement" at all levels. to the Qualit,v Assurance (QA) principles and practices
outlined in this manual. However. the primar,v responsibility for quality rests with each

Laboratory
Director/Quality Assurance
Manager

Technical
Director/Qualit,v
Assurance Manager (or
designees)

Full-time staff assist the

Technical Director in the
absence of the Laboratorv
Director

Technical Director/Qualitl'
Assurance Manager

Laboratorl Scientist.
Full Time

In most cases. a depr"rty for
this position is not necessary

due to the size of the
laboratory
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individual within the laboratory organization. Every laboratory employee must ensure
that the generation and reporting of quality analytical data is a fundamental priority.
Every laboratory employee is required to f-arniliarize themselves with the quality
documentation and to implement the policies and procedures in their work. All
employees are trained annually on ethical principles and procedures surrounding the data
that is generated. The laboratory maintains a strict policy of client confidentiality.

Ethics and Data Integrity System

The laboratory has an Ethics and Data Integrity policy that is included in Appendix A.
The laboratory's Ethics and Data Ir-rtegrity program. trainir-rg and investigations are
discussed in Section 19 - "Data Integrity Investigations".

5.5 DocumentationofManagement/QualitySystem

The management system is defined through the policies and procedures provided in this
Quulity Manualand written laboratory Standard Operating Procedures (SOPs) and
policies.

5.5.1 Quality Manual

The Quulity Marutalcontains the following required items:

5.5.1.1 documenttitle:

5.5.1.2 laboratory's full name and address:

5.5.1.3 name. address (if different fiom above). and laboratory's main telephone
number.

5.5.1.4 identification of all major organizational units which are to be covered by this
quality manual and the ef-fective date of the version:

5.5.1.5 identification of the laboratory's approved signatories:

5.5.1.6 the signed and dated concurrence (with appropriate names and titles). of all
responsible parties including the quality marager(s). technical mar-rager(s), and
the agent who is in charge of all laboratory activities. such as the laboratory
director or laboratory manager:

5.5.1.7 the objectives of the management systern and contain or ref-erence the
laboratory"s policies and procedures:

5.5.1.8 the laboratory's official quality policy statement" which shall include
management system obiectives and management's commitment to etl'rical
laboratory practices and to upholding the requirements of this Standard; and
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5.5.1.9 a table olcontents. and applicable lists ol references. glossaries and appendices.

This Quality Munuulcontains or references all required elements as defined by the TNI
Standard - Vl:M2. Section 4.2.8.4.

5.5.2 Standard Operating Procedures (SOPs)

Standard operating procedures (SOPs) represent all phases of current laboratory
operations (they include an effective date. revision number. and signature of the

approving authorities (Laboratory Director and Technical Director) and are available to

all personnel. They contain sufficient detail sr"rch that someone with similar qualifications
could perform the procedr.rres. There are tw'o types of SOPs used in the laboratory: 1 ) test

method SOPs. which have specific requirements as outlined below. and 2) general use

SOPs. which document general procedures.

Each accredited analyte or method has an SOP. An SOP can be a copy of a method. and

any additions or edits are clearly described. Tlie laboratory's test method SOP's include

the fbllowing topics. where applicable.

i. identif-rcation of the rnethod:
ii. applicable matrix or matrices:
iii. limits of detection and qr.rantitation:

iv. scope and application. inclr-rding parameters to be analyzed:
v. summary of the rnethodl
vi. definitions:
vii. interf-erences:

viii. safety:
ix. equipment and supplies:
x. reagents and standards:
xi. sample collection- preservation^ shiprnent and storage:
xii. quality control:
xiii. calibration and standardization:
xiv. procedure:
xv. data analysis and calculations:
xvi. method perfbrmance:
xvii. pollution prevention:
xviii. data assessment and acceptance criteria for quality control measures:
xix. corrective actions fbr out-of-control data:
xx. contingencies lor handlin-q out-of--control or unacceptable data:
xxi. waste management:
xxii. ref-erences; and
xxiii. any tables. diagrams. flowcharts and validation data.

P roperl.t, of Ver i I u.t Lu h r rul ori e.s
52 QAPP- CLV Brownfields Cleanup 

Grant for Symphony Park (Revision 2): September 2025



Qttulitl," Munual

Sec'liort5-Ret,7.2
E//bc'tive: 2/25/2022

Puge 5-7 o.f 5-7

5.5.3 Order of Precedence

In the event of a conflict or discrepancy between policies. the order of precedence is as

follows unless otherwise noted:

Quality Manual
SOPs and Policies
Client Quality Assurance Project Plan (QAPP)
Specific contract requirements. not related to compliance monitoring
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Section 6

DOCUMENT CONTROL

This Section describes how the laboratory establishes and mairrtains a process for document
management. Procedures for document management include controlling. distributing. reviewing,
and accepting modifications. The purpose of document management is to preclude the use of
invalid and/or obsolete documents.

Documents include. but are not limited to. SOPs. policy statements. specifications. calibration
tables. charts. textbooks. posters. notices" memoranda. softw'are. drawings and plans. These may
be on various media. whether hard copy or electronic. and they rnay be digital. analog"
photographic or written. Documents are distinguished fiorn records in that they provide
statements" requirements or explanations. Records are data (e.g.. within a temperature logbook).
raw data. and other such notes. Each entry of data is a record. Infbrmation about records is found
in Section 16 - Control of Records.

The laboratory manages three types of documents: 1) controlled.2) approved. and 3) obsolete.

A controlled document is one that is uniquely identified. issued. tracked. and kept cument as part
of the management system. Examples include but are not linrited to SOPs. the Queility Munual,
and the Chemical Hygiene Plan. In general. it is expected that controlled documents are subiect
to revision over time.

An approved document means it has been reviewed. and either signed and dated or
acknowledged in writing or by secure electronic means by the issuing authority(ies). Examples
include. but are not lirnited to. emails with electronic signatures. memoranda. training checklists
and client reports.

Obsolete documents are those that have been superseded by more recent versions or are no

longer needed.

Controlled Documents

Documents will be reviewed. revised (as appropriate) and approved for use by the

Laboratory Director and Technical Director prior to issue.

Documents are reviewed annually to ensure their contents are suitable. in compliance
with current management system requirements. and accurately describe current
operations.

6.1
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Approved copies of documents are available to staff at all locations where operations are
essential to the effective functions of the laboratory. Documents (e.g.. this Quulitl,
Munual) that are provided externally are catalogr-red (Document name. number. revision.
date distributed and receiving part.v") but the.v are not signed fbr by the external party nor
are they updated unless a specific request is made b,v the receiving external party. Copies
of documents distributed to laboratory' locations (e.g.. Laboratory Departments or rooms)
are consecutively numbered. if needed. fiom 1 to the total number of printed copies such

as "1 of 5". In the case of distribution to a location. an employee is selected to sign for
that location. The sequential number of each copy is recorded next to the individual's
name in the distribution list. The date of distribution is recorded. Theemployee initials
that the copy was received. When the docr:ment is no longer valid. the date the document
became obsolete is recorded. and the retrieved copies are checked off next to each
employee's name.

Controlled internal documents are r.rniquely identified with 1) a unique name or number
identif-ication 2) date of issue. 3) revision identif-ication.4) page number. 5) the total
number of pages (or a mark to indicate the end of the document). and 6) the signatures of
the issuing authority (i.e. mana-eement). Completed internal documents are reviewed by'

authors and then reviewed and signed by the Laboratory and Technical Directors.

A master list of controlled internal documents is maintained that includes distribution.
location. and revision dates. A master list of controlled external documents is also
maintained that includes title. author. copyright date. and date of publication" and
location. The controlled document list is maintained by the Laboratory Director. or his
designee. and is updated. at a minimum. every two years.

6.1 .1 Document Changes to Controlled Documents

6.1.1.1 Paper Document Clianges

Document changes are approved b"v the Laboratory Director or by the original
approving authority.

The VL document management process allows fbr handwritten niodifications to
documents in between review cycles and during the annual review process. The
date and approval is documented with the modifications. The handwritten
change is made by the VL staff member most familiar w'ith the
procedure/policy. All cliarrges and the reason fbr the changes are in ink. initialed
and dated. on the original controlled document. Substantial changes. including
significant process modifications. needed before the scheduled annual review
may' require that the document be fbrmally revised. The Laboratory Director.
who approves all handvnritten chan-ses. by' initial/date of the change. determines
il-an immediatc rcr ision is necessary.
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6.2

If immediate revision is not required. the original document with the approved
handwritten changes is copied and replaces all other copies of that document
within the laboratory. The removed copies are declared obsolete and the date is
noted on the original document distribution list.

Handwritten amendments/modif-rcations to documents are incorporated into a
new revision and reissued when the document is reviewed and updated on or
before its scheduled review' cycle. The reason fbr the change should be included
in the next revision to provide historical information fbr that parlicular
procedure/po1icy.

6.1.1.2 Electronic Document Changes

Suggested revisions to electronic documents are presented to the Laboratory
Director and Technical Director lbr review'and approval. Changes to electronic
documents are approved through the use of Microsoft Word's "Track Changes"
function. which allows document changes to be reviewed prior to incorporation.
VL chemists. analysts and technicians must be provided access to an editable
copy of the original controlled document prior to making any changes and only
staff with demonstrated skill in the use of the "Track Changes" function are
allowed to make electronic changes. The use of flash drives fbr transfer of
edited files is prohibited by all staff except the Laboratorv Director and
Technical Director.

Obsolete Documents

All invalid or obsolete documents are removed fiom general distribution" or otherwise
prevented from unintended use.

Obsolete documents are retained fbr legal use or fbr the preservation of historical
knowledge. Obsolete documents are identifled as being obsolete by laboratory
management. All copies of obsolete documents are collected fron-r employees according
to the master distribution list. and each copied obsolete document is destroyed. One paper
copy and an electronic copy of each appropriately marked obsolete document are retained
fbr flve years.
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7.1

Section 7

REVIEW OF REQUESTS, TENDERS AND CONTRACTS

The review of all new work assures that oversight is provided so that requirements are clearly
deflned. the laboratory has adequate resources and capability. and the test method is applicable to
the client's needs. This process assures that all il,ork will be given adequate attention without
shortcuts that may compromise data quality.

Contracts fbr new work may be fbrmal bids. signed documents. or verbal/electronic agreements.
The client's requirements. inclr"rding the methods to be used. must be clearly defined.
documented and understood. Requiremerrts might include target analyte lists. project specific
reporting limits (if any). project specific quality control requirements (if any). turnaround time.
and requirements fbr data deliverables. The review must also cover any work that will be

subcontracted by the laboratory.

Procedure for the Review of Work Requests

The Laboratory Director determines if the laboratory has the necessary accreditations.
resources. including schedule. equiprner-rt. deliverables. and personnel to meet the work
request. The Laboratory Director meets with analytical staff and the Technical Director,
as needed. to review the client's request and determines whether VL can meet the client's
requirements for a particular project/work request.

If the above review indicates any potential conflict" deficiency. lack of accreditation. or
inability of the lab to the complete the work satisf-actorily. the Laboratory Director
infbrms the client of the results of the review.

The client is informed of all deviations tiom the contract including the test method or
sample handling processes. Given that the contract must be acceptable to both V[, and the
client. dif-ferences between the request and the f-inal contract are resolved and recorded
before any work begins. Record of agreement between VL and the client is documented
as appropriate by the Laboratory Director and included in the client's project file.

The review'process is repeated when there are amendments to the original contract by the
client. The participating laboratory personnel are notified of any contract change either
verbally. in writing. by a change on the sample schedule. or by updated infbrmation in
LIMS. The amendments are maintained in the client's proiect file. which may be in a
paper or electronic fomat (e.g.. I-lMS). dependent on the client and the complexity of the
project.
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For repetitive routire tasks. the review'may be made only at the initial inquiry stage or on
granting of a contract fbr on-going routine u'ork perfbrmed under a general agreement

with the client. provided the client's requirements don't change.

The following are re'u'ievu'ed and evaluated for new projects (as appropriate):
1) Contractual obligations. bonding issues. insurance requirements and payment

terms
2) Method capabilities. analyte lists. reporting limits and quality control limits
3) Turnaround time f-easibilitl
4) QA/QC issues" inclr,rding certification accreditation
5) Formal labc,ratory' qLlote

6) Final report fbrmatting and electrorric deliverable documents
7) Time required to store sample afier completion of work
8) Final sample disposal requirements

7.2 Documentation of Review

Records are maintained for ever)' contract or work request. when appropriate. This
inch"rdes pertinent discussions with a client relating to the client's requirements or the
results of the work during the period of execution of the contract.

Records of all project-related comrnunication with the client (e.g." e-mails. fax. telephone
conversation) are retained in paper and/or electronic files.
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Section 8

SUBCONTRACTING OF ENVIRONMENTAL TESTS

A subcontract laboratory is defined as a laboratory external to this laboratory. or at a different
location than the address indicated on the fiont cover of this manllal. that perfbrms analyses for
this laboratory.

When subcontracting analytical services. VL assures work requiring accreditation is given to an
appropriately accredited laboratory or one that meets applicable statutory and regulatory
requirements fbr performing the tests. VL will ensure that the subcontract laboratory understands
the requirements and will meet the same cornmitments made to the client by VL.

8.1 Procedure

The Laboratory Director maintains a list of subcontractors.

A copy of the certificate and analyte list fiom subcontractors is maintained as evidence of
compliance. This infbrmation is maintained by the Laboratory Director and is kept in
paper or electronic files.

The certificate and analyte list are reviewed by the Laboratory Director to ensure the
subcontracting laboratory has the appropriate accreditation to do the work.

The Laboratory Director may. dependent on the client. notify the client of the intent to
subcontract work (or change the subcontractor). usually by phone call or email. Also.
depending on the client/project. the laboratory gains the approval of the client for any
changes prior to implementation of the changes.

The laboratory perlorming the subcontracted work is identified in the final report. VL
assumes responsibility to the client lbr the subcontractor's work. except in the case wtere
a client or a regulating authority specified w'hich subcontractor is to be used.
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9.1

Section 9

PURCHASING SERVICES AND SUPPLIES

VL ensures that purchased supplies and services (e.g.. balance calibration and Class 1 weight
calibration) that affect the quality of environmental tests are of the required or specified quality.
by using approved suppliers and products.

The laboratory has procedures for purchasing" receivir-rg. and storage of supplies that affect the
quality of environmental tests.

Procedure

The Laboratory Director reviews and approves the sr-rpplier of services and supplies and

approves technical content of purchasing documents prior to ordering.

Evaluation of suppliers is accorrplished by ensuring the supplier ships the product or
material ordered and thatthe material is of the appropriate quality by reviewing packing
slips or other supply receipt documents. The purchasing documents contain the data that
adequately describes the services and supplies ordered. The description may include type.
class. grade. identification. specifications or other technical information.

The supplies received are inspected fbr breakage. leaks or any other damage. The
supplies and chemicals are checked as appropriate fbr date of rnanuf-acture. lot number,
expiration date. concentration. grade. and storage conditions. The supplies received are

stored according to manufacturer's recommendations. laboratory SOPs or test method
specifications. Purchased supplies that are r-rsed inthe course of producing analytical data

are logged into a Supply Receipt Logbook. which includes the Date Received, Vendor
Name, Item Description. Catalog No.. Lot No.. Dept.. Initials of person who received and
Iogged in the supply. and any comments. All packing slips are stamped as being received
and are initialed by the person who received and logged in the supply with the date of
receipt and then filed by the receipt month.

Any documents received with the supplies and services including specifications.
certiflcates of analyses. warranties. maintenance rccords or calibration records are kept
on flle with the appropriate laboratory personnel/departments.

The purchased supplies and reagents that afI-ect the quality of the tests are not used ur,til
they are inspected or otherwise verifled as complying with requirements deflned in the

test method.
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9.2 Approval of Suppliers

The Laboratory D rector maintains a list of approved suppliers.

Evaluation and selection of sr.rppliers and vendors is performed. in part. on the basis of
the quality of their products. their abilitl' to meet the demand fbr their products. the
overall quality of their services. their past history and competitive pricing. This is
achieved through waluation of objective evidence of quality turnished by the supplier.
which can include ,:ertiflcates of analysis. recommendations. and proof of historical
compliance with sinilar programs fbr other clients.
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Section 10

SERVICE TO THE CLIENT

VL collaborates with clients and/or their representatives in clarifying their requests and in
monitoring laboratory performance related to their work. Each request is reviewed to determine
the nature of the request and the laboratory's ability to comply with the request within the
confines of prevailing statutes and/or regulations without risk to the confidentiality of other
clients.

10.1 ClientConfidentialitv

The VL confidentiaf ity pof i.y is to not divulge or release any information to a third party
without proper authorization. 'fhird party requests fbr data and information are refened to
the client. Data and records identified as proprietary. privileged, or confidential are
exempt fiom disclosure.

All electronic data (storage or transmissions) are kept confldential. based on technology
and laboratory limitations. as required by client or regulation. The fbllowing
confldentiality statement is used on emails and transmitted (fax) inlormation:

This ntessuge/document i.s intended ext'lusiyaly./or the indiyitlual or entity tov,hich it is
addressecl. Thi.c communic'ctlion ntuy c'ortluin informution thol i.s proprietary, prit,ileged
or c'on/ielential or olherv,ise legully exempt.liont tlisc'lo.sure. I.f you ure not the numed
addressee, you are nol uulhorizetl to reutl, prinl, retctin, cop), or di.sseminale thi,s

messuge/documenl or uny parl o/ il. l/'you huye rec'eit,etl thi,s message/ documenl in
error, pleuse rutli/y Veritus Luboralories immediutely by emuil ancl delete ull t'opies of
t he me s su ge /do c' ume nl.

10.2 Client Support

Communication with the client. or their representative. is maintained to provide proper
instruction and modification for testing. Technical staff is available to discuss any
technical questions or concerns the client may have.

The client. or their representative. may be provided reasonable access to laboratory areas

fbr observation of testing.

Delays or maior deviations to the testing are communicated to the client immediately.
Should delays or deviations occLlr. the Laboratory Director or his designee contacts the
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client by telephone, email. or text. and the communication is documented in the client's
project f.ile or elect:onically.

The laboratory will provide the client with all requested infbrmation pertaining to the

analysis of their samples. An additional charge r-nay apply fbr additional data/infomration
that was not requesled prior to tlie time of sample analysis or previously a-ereed upon.

10.3 Client Feedback

The laboratory seeks both negative and positive f-eedback fbllowing the completion of
projects and periodicalll' fbr ongoing projects. Feedback provides acknowledgement.
corrective actions rvhere necessar-v. and opportunities fbr continuous improvement.

Negative client f-eeJback is documented as a client complaint (see Section 11 -
"Complaints"). The laboratory allows fbr the receipt of feedback" by communicating with
clients throughout he course of the project. All clients. regardless of size. are advised

that f'eedback is encourraged and welcomed at any time and especially if the client is

concerned about th: laboratory's quality and/or project progress.
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Section I I

COMPLAINTS

The purpose of this Section is to assure that client cornplaints are addressed and corrected. This
includes requests to verify results or analvtical data. Complaints provide VL an opportunity to
improve laboratory operation and client satisf-action.

Complaints by clients or other parties are reviewed by management and an appropriate action is
determined. All client complaints are documented by the person receiving the corr-rplaint and
addressed to the responsible staff member.

If it is determined that the complaint has merit. the procedures outlined in Section 14
Corrective Action are utilized. If it is determined that a complaint is without merit. it is
documented in the client's project file. and the client is contacted by the Laboratory Director or
his designee.

A complaint such as a concern that data is repeatedly late should be reviewed fbr preventive
action (see Section l5 - "Preventive Action") to minimize a future occurrence.
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Section 12

CONTROL OF NON-CONFORMING ENVIRONMENTAL TESTING
WORK

Non-conforming u'ork is work that does not meet acceptance criteria or requirements.
Nonconformances can include departures fiom standard operating procedures or test methods or
unacceptable quality control results (see Section2T - "Quality Assurance fbr Environmental
Testing"). Identification of non-conformir-rg work can come through client cor-nplaints. quality
control. instrument calibration" evaluating consumable materials. stafTobservation. flnal report
review. management reviews and internal and external ar-rdits.

Exceptionally Permitting Departures from Documented Policies and Procedures

Requests for departures from laboratory procedures are approved by the Laboratory
Director or Technical Director and documented. Such requests are documented in the
client's project file and/or on the chain of custody document. Planned departures fiom
procedures or policies do not require audits or investigations. If a client requests a

departure from laboratory procedures. tl-re laboratory does not have to consider that
departure as a nonconformance that requires corrective actior-r. However" that
nonconfbrmance must be documented as a nonconfbrmance that was approved by
management. Examples of these departures ir-rclude: Insufflcient sample volume for a

rerun" where holding time has already been exceeded. or where sample data are not
affected by the nonconformance: VL did not receive the required sample volume and the
client wants you to complete the analysis anyway. The departure would be documented
and the data would be qualified if necessary.

Non-Conforming Work

The laboratory policy for control olnon-confbrming work is to identily the non-
confbrmance. determine if it will be permitted. and take appropriate action. All
employees have the authority to stop r.l,ork on samples when any aspect of the process

does not conform to laboratory requirements.

The responsibilities and authorities fbr the management of non-confbrming work are

detailed as follows: Corrective action fbr routine. non-recurring exceedances can be

documented on raw data w.orksheets. logbooks. ernails. a database. or other documents.
More serious corrective actions require a more formal corrective action process that
includes the use of a corrective action report. 'Ihe procedure fbr investigating and taking
appropriate corrective actions of non-confbrming work are described in Section 14 -
"Corrective Actions". Section 14.3 describes procedures lor Technical Corrective

12.2
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Actions. Formal corrective action procedures must be follow'ed fbr non-confbrrning work
that could reoccur (beyond expected random QC lailures) or where tliere is doubt about

the laboratory's compliance to its ou'n policies and procedures.

The investigation and associated corrective actions of non-confbrming work involving
alleged violations of the companv's Ethics and Data Integrity policies must follow the
procedures outlined in Section 19 - "Data Integrity Investigations".

The laboratory evaluates the significance of the non-confbrming work. and takes

corrective action immediately. The client is notifled if their data has been impacted. The
laboratory allows the release olnon-cor.rforming data only with approval b,v the

Laboratory Director on a case-by-case basis. Non-conforrning data is clearly identified in
the flnal report (see Section 28 - "Reporting the Results").

The discovery of a nonconfbrmance fbr results that have already' been reported to the

client must be immediately evaluated fbr significance of the nonconfbrmance. its
acceptability to the client. and determination of the appropriate corrective action.

12.3 Stop Work Procedures

Personnel notify the Laboratory Director or Technical Director of any nonconlormance
(or specific nonconfbrnlances that require notification). who then review the significance
of the nonconformance and develop a course of action. If data are questionable. clients
are notified. When an investigation of nonconformance indicates that the cause of the
nonconformance requires that a rlethod be restricted or not used ur-rtil modifications are

implemented" the Laboratory Director and Technical Director will immediately notify all
personnel of the suspension/restrictior,. The lab will hold all relevant reports to clients
pending review. The Laboratory and Technical Directors murst be involved with the
resolution of the issue and must verifl'that the issue is resolved before work resumes.

Personnel are notifled by the Laboratory Director w'hen the resumption of work is
authorized. The Laboratory Director will document the issue. root cause and resolution
using the Corrective Action procedures described in Section 14. The report of non-
confbrming w'ork involving alleged violations of the laboratory's Ethics and Data
Integrity policy must be reported to the Quality Manager. Procedures described in
Section 19 - "Data Integrity Investigations" are fbllowed.
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Section l3

IMPROVEMENT

Improvement in the overall effectiveness of the VL management system is a result of the
implementation of the various aspects of the laboratory's management system: quality policy
and objectives (Section 5 - "Management"); internal auditing practices (Section 17 - "Audits");
the review and analysis of data (Section 27 -"Quality Assurance for E,nvironmental Testing");
the corrective action (Section l4 - "Corrective Action") and preventive action (Section 15 -
"Preventive Action") process: and the annual management review of the quality management
system (Section 18 - "Management Reviews") w.here the various aspects of the
management/quality system are sumnlarized. and evaluated and plans for improvement are
developed.
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Section l4

CORRECTIVE ACTION

Corrective action is the action taken to eliminate the causes of an existing non-conformitv.
def-ect. or other undesirable situation in order to prevent recurrence.

Deficiencies cited in external assessments. internal quality audits. data reviews. client
f'eedback/complaints. control of nonconforming work or managerial reviews are documented and
require corrective action. Corrective actions taken are appropriate for the magnitude of the
problem and the degree of risk.

14.l General Procedure

VL uses a form to document and track correclive actions. A copy of the lorm is
provided in Appendix I.

The analyst. as instructed by the Laboratory Director or Technical Director. is
responsible for initiating corective action on routine data reviews where a
noncontbrmance is found that cor"rld reoccur (beyond expected random QC failures) or
where there is doubt about the compliance of the laboratory to its own policies and
procedures. The Laboratory Director. working with the analyst. is responsible for
monitoring and recording the conective action on the laboratory's corrective action
form.

All deficiencies are investigated and a corrective action plan is developed and
implemented if deterniined necessary. The implementation is monitored for
effectiveness. A1l investigation and fbllow-up is to be recorded on the corrective action
form. Appropriate documentation (e.g.. instrument print-outs) should be included as a
part of the completed corrective action.

14.1.1 Cause Analysis

When failures due to systematic errors have been identified. the tlrst step of the
corrective action process starts with the initial investigation and determination of root
cause(s) of the problem. Records are maintained on the laboratory"s corrective action
form. which is maintained as an electronic record and also may be maintained in a
paper llle. The record of nonconfbrmances requiring corrective action show that the
root cause(s) was investigated. and includes the results of the investigation.

Where there may be non-systematic errors and as such the initial cause is readily
identiflable or expected random tailures (e.g. failed quality control). a formal root cause
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analysis is not perfbrmed and the process begins with selection and implementation of
corrective action (also see Section 14.3 "Technical Corrective Actions").

14.1.2 Selection and Implernentation of Corrective Actions

Where uncertainty' arises regarding the best approach fbr analysis of the cause ol
exceedances that reqr-rire comective action. the analyst. with concumence of the
Laboratory and/or Technical Directors. r,u,i11 recommend corrective actions that are

appropriate to the magnitude and risk of the problem and that will most likely eliminate
the problem and prevent reoccLrrrence.

14,1.3

14.2

14.3

The Laboratory Director ensLrres that corrective actions are discharged within the
agreed upon time flranre.

Monitorins of Corrective Action

The Laboratory Director will monitor implementation and documentation of the
corrective action to assure that the coffective actions were eff'ective.

Additional Audits

Where the identif-ication of nonconformances or departure from normal lab procedures

cast doubt on the laboratory's compliance with its own policies and procedures or on its
compliance with the NDEP BSDW requirements and the TNI Standard. the laboratory
ensures that the appropriate areas of activity are audited in accordance w'ith Section 17

- "Audits" as soon as possible.

In many cases. the additional audits are follow-ups after the corrective action has been
implementcd to cnsr.rrc it is etfective. These are done when a serious issue or risk to the
laboratory has been identifled.

Technical Corrective Action

Sample data associated u'ith a failed quality control are evaluated for the need to be

reanalyzed or qualified. Unacceptable quality control results are documented. and if the
evaluation requires a root cause analysis. the root cause and solution are recorded (also

see Section l2 - "Control of Nonconforming E,nvironmental Testing Work'"/.
Analysts routinely implernent corective actions fbr data with unacceptable QC
measures. First level correction may include re-analysis without liuther assessment. If
the test method SOP addresses the specific actions to take. they are fbllowed.
Otherw'ise. corrective actions start w,ith assessment of the cause of the problem.
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The Laboratory Director and/or Technical Director review corrective action forms and
suggest improvements. alternative approaches. and modified procedures where needed.

If the data reported are affected adversely by the nonconformance. the afl-ected data is
clearly identified in the report and the client is notified.
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Section 15

PREVENTIVE ACTION

Preventive action is a pro-active process to identify opportunities fbr improvement rather than a
reaction to the identification of problems or complaints.

Preventive action may include. but is not limited to:
1) review of QC data to identily quality trends
2) regularly scheduled staff quality meetings to ensure staff is knowledgeable in quality

procedures
3) review of client feedback to look for improver.nent opportunities
4) review of proficiency testing datato look fbr analytes that were nearly missed
5) annual managerial reviews
6) scheduled instrumentmaintenance
7) other actions taken specifically to prevent problerns

When improvement opporlunities are identified or if preventive action is required. action plans
are developed. implemented and monitored to reduce the likelihood of the occurrence of
nonconfbrmities.

Procedures for preventive actiorrs include the initiation of such actions and subsequent
monitoring to ensure that they are effective.

All personnel have the authority to offer suggestions fbr improvements and to recommend
preventive actions, however management is responsible fbr implernenting preventive action.

A Management of Change process may also be used. This process is designed to formally review
any changes that are planned for the laboratory and look for poterrtial issues that might arise.
Issues are minimized through the development of preventive measlrres. Examples of changes that
might be considered under this type of process include the installation of a new LIMS. key
personnel changes. building renovation. additiorVdeletion of an accreditation. and addition of a
new technology that requires new instrumentation.
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Section 16

CONTROL OF RECORDS

Records are a subset of documents. usually data recordings that include annotations. such as

daily refiigerator temperatures posted to a laboratory fbrm" lists. spreadsheets, or analyst notes

on a chromatogram. Records may be on any fbrm of media. irrcluding electronic and hard copy.

Records allow for the historical reconstruction of laboratory activities related to sample-handling
and analysis.

VL maintains a record system appropriate to its needs. records all laboratory activities. and

complies with applicable standards or regulations as required. Records of original observations
and derived data are retained to establish an audit trail. Records help establish factors affecting
the uncertainty of the test and enable test repeatability under conditions as close as possible to
the original.

16.1 Records Maintained

Records of all procedures to which a sample is sub.iected while in the possession of the

laboratory are kept, VL retains all original observations. calculations and derived data

(with sufficient information to produce an audit trail). calibration records. personnel

records and a copy of the test report for a minimum of five years fiom generation of the

last entry in the records. At a minimum. the following records are maintained by the

laboratory to provide the information needed fbr historical reconstruction:

i) all raw data" whether hard copy or electronic. lor calibrations. samples and

quality control measures. including analysts' worksheets and data output
records (chromatograms. strip charts. and other instrument response readout

records);

ii) a written description or ref-erence to the specific method(s) used. which
includes a description of the specific coniputational steps used to translate
parametric observations into a reportable analytical value (a copy of all
pertinent Standard Operating Procedures):

iii) laboratory sarnple ID nurnber:

iv) date of analysis:

v) time of analysis frequired if the holding time is seventy-two (72) hours or less.

or when tirne critical steps are included ir-r the analysis (e.g.. extractions and

incubations)l:
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vi) instrument identiflcation and operating conditions/parameters (or relerence to
such data):

vii) all manual calculations (including manual integrations)l

viii) analyst's or operator's initials/signature or electronic identiflcation:

ix) sample preparation" inclr-rding cleanup. separation protocols. incr-rbation
periods. ID codes. volumes. weights. instrument printouts. meter readings.
calculations. reagents:

x) test results (including a copy of the final report);

xi) standard and reagent origin. receipt. preparation" and use:

xii) calibrationcriteria. fiequency, and acceptance criteria:

xiii) data and statistical calculations. review. confirmation. interpretation.
assessment and reportins conventions:

xiv) quality control protocols and assessment:

xv) electronic data security'. sofiware documentation and veriflcation. software and
hardware audits. backups. and records of any changes to automated data
entries:

xvi) method perfotmance criteria including expected quality control requirements;

xvii) proficiency test results:

xviii) records of demonstration of capability fbr each analyst;

xix) a record olnames. initials. and signatures fbr all individuals who are
responsible fbr signing or initialing any laboratory record:

xx) correspondence relating to laborator,v activities for a specific project:

xxi) corrective action reports:

xxii) preventive action records:

xxiii) copies of internal and external audits including audit responses;
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xxiv) copies of all current and historical laboratory SOPs. policies and Quulity
Munuuls',

xxv) sample receiving records (including infbrmation on any interlaboratory
translers);

xxvi) sample storage records:

xxvii) data review and verification records;

xxviii) personnel qualification. experience and training records;

xxviv) archive records; and

xxviv) managen"rent reviews.

Records Management and Storage

VL maintains a record management system for control of laboratory notebooks.

instrument logbooks. standards logbooks. and records for data reduction. validation.
storage. and reporling. Data is recorded imrnediately and legibly in permanent blue ink
(data generated by automated data collections systems is recorded electronically.)
Corrections are initialed and dated with the reason noted for corrections other than

transcription errors. A single line strikeout is used to make corrections so that the

original record is not obliterated. VL considers electronic storage of records to be the

primary storage medium if a record exists in both paper and electronic fbrmat. Final
report documentation (e.g.. COCs. analytical reporls) is converted to electronic format,
delivered to the client electronically and then stored on the laboratory's dedicated

server in a secure directory. Scanned reports are reviewed for completeness prior to

delivery to the client. Electronic records and instrument data are backed up to a secure

directory on the laboratory's server. Redundancy among laboratory hard drives
provides assurance that all electronic records can be relrieved even iI'a single l-rard-

drive crash occurs.

Paper. which is the back-up rnedium. is stored on site for the five-year record retention
requirement. Some paper records (e.g.. logbooks) are retained in paper fbrmat only.

Records. including electronic records. are easy to retrieve. legible. and protected from
deterioration or dantage: held secure and in confidence: and are available to accrediting

bodies for a minin,um of five vears or as required by regulation or contract. Records

that are stored only on electronic rnedia are suppofted by the hardware and software

necessary for their retrieval. Access to protected records is limited to the Laboratory

Director and Technical Director to prevent unauthorized access or amendment.
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16.3

Additional infbrmation regardin-e control of data is included in Section 22.5 - "Control

of Data".

Identification. collection. indexin-q. access. filing. storage. maintenance and disposal of
quality and technical records are performcd b1' the Laboratory Director or his designee.

Quality records shall include reports lrom interrral audits and mar-ragement reviews as well as

records of corrective and preventivc actions. Scanned client project final reports are named
by work order. client code" and electronicalll' filed by year and month.

Archived informatiort and access logs are protected against theft. loss. environmental
deterioration. vermin. and in the case of electronic records. electronic or magnetic
sources. and are stored in lacilities equipped w'ith automatic flre suppression systems.
Archived records have limited access.

In the event that the laboratory transf'ers ownership or goes out of business. records are
maintained or transf'erred according to client instructions. Appropriate regulatory and
state legal requirements concerning laboratory records shall be followed.

Legal Chain of Custody Records

Evidentiary sample data are used as legal evidence. Procedures fbr evidentiary samples
can be found in SOP #l000VL - Sample Receipt and Log-ln. Clients requiring more
stringent procedures fbr their samples may request that in their Quality Assurance
Pro.iect Plan (QAPP).
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Section 17

AUDITS

Audits measure laboratory performance and verify compliance with accreditationi certification
and project requirements. Audits specifically provide management with an on-going assessment

of the management system. They are also instrumental in identifying areas where improvement
in the management/quality system r.r,i11 increase the reliability of data. Audits are olfbur main

types: internal. external. performance. and system. Section 17.5 discr-rsses the handling of audit
findings.

t7.t Internal Audits

Annually. VL. using the TNI Quality Systerns checklist as guidance. prepares a

schedule of internal audits to be perfbrmed during tl're year using the Veritas "QA
Calendar". These audits verify compliance with the requirentents of the

nlanagement/quality system. including ar-ralytical methods. SOPs. the Quulity Manual.

ethics policies. data integrity. other laboratory policies. and the TNI Standard.

It is the responsibility of the Laboratory Director/Quality Assurance Manager to plan

and organize audits as required by the schedule. These audits are carried out by trained

and qualified personnel who are. wherever resources permit. independent of the activity
to be audited.

In addition to the scheduled intemal audits. it rnay sometimes be necessary to conduct

special audits as a follow-up to corrective actions. PT results. complaints, regulatory

ar,rdits or alleged data integrity issues. J'hese audits address specific issues.

The area audited. the audit findings. and corrective actions are recorded. Audits are

reviewed after completion to assure that corrective actions were implemented and

effective. This review may occur during the next scheduled audit unless tindings are

observed that cast doubt on the validity of data. Corrective actiot'ts that warrant sooner

review cannot wait for the next scheduled audit.

17.2 External Audits

It is the VL policy to cooperate and assist with all extertral audits, whether performed

by clients or an accrediting body (e.g.. NDEP BSDW). Management ensures that all

areas of the laboratory are accessible to auditors as applicable and that appropriate

personnel are available to assist in cor-rductir,g the audit.

17.2.1 Confldential Business Information (CBI) Considerations
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During on-site audits. on-site auditors may come into possession of inlormation
claimed as business conlldential. A business confldentiality claim is defined as "a
claim or allegation that business infbrmation is entitled to confldential treatment for
reasons of business confldentiality or a request for a determination that such
infbrmation is entitled to such treatnient." When infbrmation is claimed as business
confidential. the laboratory must place on (or attach to) the infbrmation at the time it is
submitted to the auditor. a cover sheet. stamped or typed legend or other sr-ritable form
of notice" entploying langr"rage such as "trade secret". "proprietary" or '"company

confidential". Conf-idential porlions of documents otherwise non-confldential must be
clearly identifled. CBI rnal'be pr.rrged olreferences to client identitl,'by the responsible
laboratory official at the time of removal lrom the laboratory. However. sample
identifiers mav not be obscured fiont the infbrmation.

17.3 PerformanceAudits

Performance audits may be Proficiency Test San-rples. internal single-blind samples.
double-blind samples throLrgh a PT sample provider or client. or anything that tests the
perfbrmance of the analyst and method.

Proficiency Test Samples are discr,rssed in Section 27 - "Quality Assurance for
Environmental Testing".

17.4 System Audits

The Laboratory"s managenlent system is audited thougli annual management revier,vs.
Reler to Section 1 8 "Management Reviews" fbr f urther discussion of management
reviews.

17.5 Handling Audit Findings

Internal or external audit findings are responded to w'ithin the time fiame agreed to at
tlie time of the audit. The response may include action plans that could not be
completed within the response time fiame. A completion date is established by
management lbr each action itenr and included in the response.

The responsibility fbr developing and implementinc corrective actions to findings is the
responsibility of the Laborator,v Director and/or Technical Director in consultation with
the analyst. Corrective actions are documented through the corrective action process
described in Section 14 - "Correctir,'e Action".

Audit findings that cast doubt on the ef]-ectiveness of the laboratory operation to
produce data of known and documented quality or that question the comectness or
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validity of sample results must be investigated. Corrective action procedures described
in Section l4 - "Corrective Action" must be lollowed. Clients must be notified in
writing if the investigation show's the laboratory results have been negatively affected
and the client's requirements have not been met. The client must be notif-ied within two
business days after the laboratory discovers the issue. Laboratory management will
ensure that this notification is carried out within the specified time fiame.

All investigations that result in findings of inappropriate activity are documented and
include any disciplinary actions involved. comective actions taken. and all appropriate
notiflcations of clients. See Section 19 "Data Integrity Investigations" for additional
procedures for handling inappropriate activity.
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Section 18

MANAGEMENT REVIEWS

Top management (Laboratory Director and Technical Director) informally discuss management
system topics (Section 18.1) continuously and fbrmally on an annual basis and maintains records
of review findings and actions as appropriate.

18.1 Management Review Topics

The follor.l'ing items. which may be considered dr.rring strategic planning and/or regular
management meetings/dus. are reviewed to ensure their suitability and effectiveness:

o the suitability of policies and procedures;
. reports from managerial and superl'isory personnel;
o the outcome of recent internal ar.rdits:

o corrective and preventive actionsl
. assessments by external bodies:
o the results of interlaboratory comparisons or proficiency tests;
o changes in the volume and type of the work:
o client feedback:
o complaints;
. recommendations for improvement:
. completion of scheduled QA Calendar action items;
o other relevant factors. such as quality control activities. resources. and stafftraining.

18.2 Procedure

Findings and follow-up actions lrom management reviews are recorded. Management
will determine appropriate completion dates fbr action iterns and ensure they are

completed within the agreed uport time fiame.
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Section l9

DATA INTECRITY INVESTIGATIONS

In addition to covering data integrity investigations. this Section covers all topics related to
ethics and data integrity policies. procedures and training.

Veritas Laboratories is committed to ensuring the integrity of its data and providing valid data of
known and documented quality to its clients. The elements in Veritas Laboratories' Ethics and
Data Integrity progran'r include:

o Documented data integrity procedures (as defined in Section 19.1) approved by top
nlanagement.

o An Ethics and Data Integrity Policy signed by all management and staff at the beginning
of employment and annually thereafter (see Appendix A). This policy is signed, dated
and distributed by the Laboratory Director and/or Technical Director.

o Annual data integrity training.

o Procedures for conf-rdential reporting of alleged data integrity issr.res.

o An audit program that monitors data integrity (see Section 17 - "Audits") and procedures
for handling data integrity investigations and client notifications.

19.1 Ethics and Data Integrity Procedures

The Ethics and Data Integrity Policy provides an overview of the program. Written
procedures that are considered part of the Ethics and Data Integrity program include:

Ethics and Data Integrity Policy (Appendix A)
Manual integration procedures (SOP # l300Vl-)
Corrective action procedures (Section l4 o1'this QM)
Procedures for data integrity investigations (Section 19.4)
Test report amendment procedures (Section 28.5 of this QM)

Management reviews data integrity procedures yearly and updates these procedures as

needed.
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19.2 Training
Data integrity training is provided as a formal part of new' employee orientation and a

refiesher is given annually' fbr all employ'ees. Employees are required to understand that
any infractions of the laboratory data integrity procedures shall result in a detailed
investigation that could lead to very serious consequences including irnmediate
termination. debarment or civil/criminal prosecution. This is discussed in the Ethics and

Data Integrity Policy training that ever1,' employee is required to attend and sign as

completed annually.

Data integrity training emphasizes the importance ol proper written narration on the
part of the analyst witl-r respect to those cases where analytical data may be useful. but
are partially deflcient. The fbllow'ing topics and activities are covered:

o organizational mission and its relationship to the critical need fbr honesty and full
disclosure in all anall'tical reporting:

o how and when to report data integrity issues;

o record keeping:

o training. including discussion regarding all data integrity procedures:

o data integrity' training documentation:

o in-depth data monitoring and data integrity procedure documentation: and

. specific examples of breaches of ethical behavior such as improper data

manipulations" adiustments of instrument time clocks. and inappropriate changes
in concentrations of standards.

Topics covered are presented either in w'riting or by video presentation and provided to
all trainees. Key topics covered during data integrity training should include: 1) the
orgar-rizational mission and its rclationship to the need for honesty and fr-rll disclosurc in
all analytical reportin-u 2) hou, and w'hen to report data integrity issues 3) recordkeeping
4) discussion regarding all data integrity procedures 5) data integrity training
documentation 6) in-depth data monitoring 7) data integrity procedr,rre documentation
8) improper data manipulations 9) adjustments of instrument time clocks 10)

inappropriate changes in concentrations of standards 1 1 ) the importance of proper
written narration on the part of the analyst w,ith respect to those cases where analytical
data may be useful. but are in one sense or another partially deficient 12) attendance at

training sessions and/or signing of an ethics agreement l3) examples of improper
practices 14) examples of irnproper chromatographic manipulations 15) requirements
fbr external ethics program training 16) any external resources available to employees
and 17) consequences fbr data integrity infractions.

When contracted technical or support personnel are used the Laboratory Director is

responsible for ensuring tliat they are trained to the VL management system and data
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19.3

19.4

integrity procedures, competent to perlbrn-r tl-re assigned tasks. and appropriately
supervised.

Confidential Reporting of Ethics and Data Integrity Issues

Confidential reporting of data integrity issues is assured through the fbllowing
procedures. Ernployees are required to report issues to the Laboratory Director and/or
Technical Director if the issue involves a non-management ernployee. If the issue
should relate to the Laboratory Director. the Technical Director is to be notifled and
vice versa. Shor"rld both the management staff members be involved in the issue. the
employee should approach management staff directly and demand resolution. per the
laboratory's ethics and data integrity policy. If the management stafTis not responsive
in any of these circumstances. the employee should report the issue to the NDEP
BSDW Laboratory Certifi cation OfIlcer.

Investigations

All investigations resulting from data integrity issues are conducted confldentially.
They are documented and notifications are made to clients who received any negatively
affected data that did not meet the client's data quality requirements. Procedures for
such investigations are detailed beloll'.

o Data packet(s) are prepared fbr the sarnple(s) in question. specifically related to
the suspect data. This packet must include all information/data related to the
sample.

o The packet(s) are reviewed by the Laboratory Director (if the data integrity issue

involves an analyst or the Technical Director) to determine the validity of the data
integrity issue.

o If the issue is deemed valid. the impact to the data arrd reporting of the data is
determined.
The Laboratory Director notifles the client if the affected data has already been

reported. Data may be withdrawn or may be recalled and reported again with
corrections or qualifiers. dependent on the circumstances of the data integrity
issue.

Re-issued report(s) w,ill provide a narrative of the issue that caused the need for
modification. or withdrawal. of the original report.

Depender.rt on the nature of the data integrity issue. the responsible employee may
be subiect to disciplinary action.
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PERSONNEL

VL employs competent personnel based on education. training. experience and demonstrated
skills as required. The VL organization chart. employee resumds and job descriptions can be

fbund in Appendix B.

20.1 Overview

All personnel are responsible fbr complying w'ith all quality and data integrity policies
and procedures that are relevant to their area of responsibility.

All personnel who are involved in activities related to sample analysis, evaluation of
results or who sign test reports. must demonstrate competence in their area of
responsibility. Appropriate supervision is given to any personnel in training and the
trainer is accountable fbr the quality of the trainees work. Personnel are qualified to
perform the tasks they are responsible for based on education. training. experience and
demonstrated skills as required lbr their area of responsibility.

VL provides goals with respect to education. training and skills of laboratory staff,
which are outlined in each job description (Appendix B). Training needs are identified
at the time of employment and when personnel are moved to a new'position or new
responsibilities are added to theirjob responsibilities. Ongoing training. as needed. is

also provided to personnel in their current jobs. The effectiveness of the training must

be evaluated befbre the training is considered cor.rrplete.

Sec'tion 20 Rev 7.2
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Contracted personnel. when used. must meet the same competency standards and

follow the same policies and procedures that laboratory employees must meet.

Job Descriptions

Description of job duties are available for all positions that manage. perform. or verify
work afl-ecting data quality. and are located in Appendix B. An overview of top
management's responsibilities is inch-rded in Section 5 - "Management".

Job descriptions include the specilic tasks. minimum education and qualifications.
skills. and experience required fbr eacl'r position

20.2
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20.3 Training

All personnel are appropriately trained and competent in their assigned tasks before
they contribute to functions that can affect data quality. It is management's
responsibility to assure personnel are trained. Training records are used to document
management's approval of personnel competency. The date on which authorization
and/or competence is confirmed is included.

Training records are rnaintaincd b,l' the Laboratory Director and include analyst training
checklists. initial and ongoin-e dernonstrations of capability records for analyses
perfbrmed" and verification of training on laboratory policies and the Quulity Munuul.

20.3.1 Training fbr New Staff

All new staff rnembers are provided introductory training and orientation during the
flrst week of employ'rnent. Training includes Data Integrity training which also requires
the review and sign-off on the VL Ethics and Data Integrity Policl,(Appendix A). Each
new employee mllst also review and sign off on the Quality Manr.ral and the Chemical
Hygiene Plan.

Initial training for a new,task or anall'sis includes the following steps:

I ) All documentation involved w'ith a new,. unfamiliar task or analysis is read and
understood by the trainee.

2) 'Iraining is under the direct supervision of a qualified analyst. During the time the
analirst is in training. the trainee may sign laboratory notebooks. logbooks.
worksheets. and other similar documents but they must be co-signed by the trainer:
the trainer is responsible fbr tlie data generated by the trainee.

3) The trainee demonstrates competency in the new task or analysis belore they can
operate independently. Competency for a test method is accomplished by a
demonstration of capability (DOC) as defined in Section 22 - "Environmental
Methods and Method Validation". A training checklist is completed bi, the trainee
and signed off by,' the l-aborator-v Director or his designee.

4) Each step of the training process is documented and documentation is maintained in
the employee's training file.

5) As an employee is trained on a new analysis" a NELAC DOC list is updated and
signed by laboratory management.

20.3.2 OngoinsTraining

All staff members are given an annual refresher data integrity training and are required
to sign off on the Ethics and Data Integritl,'Policy. This training is docr"rmented on a
training attendance sheet that outlines the content of the training.
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Ongoing training consists of:

1) The errployee attests. through signature" that they have read" understood. and agree
to perfbn-n/fbllow the latest version of the Quality Manual and any SOPs for which
the analyst is responsible.

2) Annually. the analyst shows continued proficiency in each method they perform
through Ongoing Demonstration of Capability (ODOC) as defined in Section 22 -
"Environmental Methods and Method Validation'' and in Appendix G.

3) Attending job-related training as required.
4) Maintaining training documentation in the erlrployee's training record.
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Section 21

ACCOMMODATIONS AND ENVIRONMENTAL CONDITIONS

2l.l Environmental

The VL facility is designed and organized to tacilitate testing of environmental
samples. Environmental cor-rditions are monitored to ensure that conditions do not
invalidate results or adversely afl-ect the required quality of any nleasurement. Such
environmental conditions include temperature. humidity" light. biological sterility.
sound and vibration levels.

Back-up power is in place fbr the laboratory's server.

If a method or regulation requires that the laboratory environment be controlled, the
adherence is recorded.

Environmental tests are stopped when the environmental conditionsieopardize the
results. Particular care shall be taken when sampling and tests andior calibrations are
undertaken at sites other than a permanent lacility (e.g.. sampling in the field).

21.2 Work Areas

Work areas may include access and entryways to the laboratory. sample receipt area.
sample storage areas. sample processing areas. instrumental analysis areas. chemical
and waste storage area and data handling and storage areas.

Access to. and use of. areas affecting the quality of the environmental tests is controlled
by restriction of areas to authorized personnel only. See Section 21.4 below.

The laboratory work spaces are adequate fbr their use. and appropriately clean to
support environmental testing and ensure an unencLrmbered work area. Laboratory
housekeeping includes janitorial service provided by external personnel. periodic
dedicated clean-up periods and commitment fiom each ernployee to keep individual
work areas clean and uncluttered.

Laboratory space is arranged to minirnize cross-contamination between incompatible
areas of the laboratory. Volatiles analysis is in a room with a separate air system from
the rest of the lab. Electronic balances are located away from drafts and doorways. and
mounted in areas where their use is not affected by vibration. Biological work areas are
cleaned and sterilized between uses.
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21.3 Floor Plan/Description of Laboratory Spaces

Description of the laboratorl' spaces can be found in Appendix C.

21.4 Building Security

VL is kept secure during off lTours r.r.ith locks and an alarm system.

A Visitor's Logbook is available for visitors to sign in and out if the1,'are going to enter
controlled laboratory spaces. Visitors must be accompanied by laboratory personnel
when in such areas.

Signs are used to desi-qnate secure areas.
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Section 22

ENVIRONMENTAL METHODS AND METHOD VALIDATION

Methods and/or procedures are available fbr all activities associated with the analysis of the
sample including preparation and testing. For purposes of this Scction. "method" refers to both
the sample preparation and determinative methods. The Table of Methods used by VL is found
in Appendix E.

Befbre being put into use. a test method is conflrmed by an initial demonstration of capability
(IDOC) or method validation process.

All methods are published or documented. Deviations fiorn the methods are allowed only if the

deviation is documented. technically justified. authorized by rnanagement and accepted by the
client.

22.1 Method Selection

A reference method is a method issued by an organization generally recognized as

competent to do so. When a laboratory is required to analyze a parameter by a specified
method due to a regulatory requirement" the parameter/tnethod combination is
recognized as a reference method.

VL uses methods that meet the needs of the client. Such methods will be based on the

latest edition of the method unless it does not meet the needs of the client.

VL selects methods that are appropriate to the client needs. When the regulatory
authority mandates or promulgates methods fbr a specific purpose. only those

methods will be used.

If a method proposed by a client is considered to be inappropriate or out-of-date.
the client is infbrmed and the issue resolved befbre proceeding with analysis of
any samples (see Section 7 - "Review of Requests. Tenders and Contracts").

If a method is not specified by the client. an appropriate method will be selected

based on the list of rnethods fbr which VL is certifled and any regulatory
requirements specified by the client. VL assures to the client that data reporting
and final use of data objectives are met.
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When a nTethod is not specified by the client. or the proposed method is
inappropriate. VL selects a method that is appropriate to the end use of the data:
1) If the data are to be submitted to a regulatory authority. the method(s) specified
by the regulatory authority will be used 2) For drinking u,ater compliance a
method will be selected frorn those specified in 40 CFR Part 1 4l . or the
applicable state regulations. 3) For NPDES permits. the method w'ill be selected
fiom those specified in 40 CFR Part 136.4) If the end use of the data is not
regulatory or if the re-uulatory ar-rthority'does not specil,v a method. VL will
determine the client needs in terms of reporting level (e.g.. MRL. MDL). bias
(e.g.. screening versus quantitative) and its capabilities and capacity. Based on
these criteria. the laboratory w'ill select an appropriate method based on the
fbllowing hierarchy: l) Resources published in regional. national or international
standards such as EPA 2) Methods published by other technical organizations
such as ASTM. Standard Methods or AOAC 3) Methods developed by the
instrument manufacturer and zl) Laboratory-developed methods.

As appropriate. all method selection/method change communications between VL
and the client are documented.

22.2 Laboratory-Developed Methods

If VL develops a method. the process of designing and validating the method is
carefully planned and documented. A1l personnel involved in the method design.
development and implementation will communicate during all stages of development.

22.3 Method Validation

Validation is tl-re cor-rfirmatiorr" by examinatior-r ar-rd ob.iective evidence. that the
particular requirements fbr a specific intended use are fulfilled.

At a minirnum. reference nrethods are validated by perfbrming an initial demonstration
of capability. Additional requirements are discussed for each technology.

All methods that are not refbrence methods are validated before use. The validation is
designed so that VL can demonstrate that the method is appropriate for its intended use.
All records (e.g.. plannin-e. method procedure. raw data and data analysis) shall be
retained while the method is in use. Based on the validation process. the laboratory w'ill
make a statement in the metlrod SOP of the intended use requirements and whether or
not the validated method meets the use requirements.
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22.4

Method validation and Demonstratior-r of Capabilifv procedures can be found in:

.AppendixG-Chemistry

. Appendix H - Microbiology

Estimation of Analvtical Uncertaintv

Analytical Uncertainty: A subset olMeasurement Uncertainty that includes all
laboratory activities performed as paft of the analysis.

When requested" VL will provide an estimate ol'the analytical uncertainty. Foreach test
measurement. the laboratory's uncertainty is characterized by the bias and precision of
the analyte/parameter in the stated method. Bias and precision are based either on
IDOC data or control charting of a mir-rirnum of the seven most recent LCSs for the
analyte/parameter in a given method (for greater detail. see Appendix G).

Control of Data))<

To ensure that data are protected fiom ir-radvertent changes or unintentional destruction.
VL uses procedures to check calculations and data transf-ers (both manual and
automated). All raw data must be retained in an analytical logbook. or a paper or
electronic file. and it is maintained as described in Section 1 6 - "Control of Records".
Data fiom all electronic media are backed up according to Section 16.2. "Records

Management and Storage".

22.5.1 Computer and Electronic Data Reqr"rirements

VL assures that all equipment. hardware and sofiware used for the acquisition.
processing. recording. reporting. storage. or retrieval of environmental test data are:

. documer-rted in sufficient detail and validated as being adequate for use. Such
documentation is included in the method SOPs and validated by the IDOCs:

protected fbr integrity and confidentiality of data entry or collection, data storage.
data transmission and data processing. VL controls access to all programs that are
used to acquire. process. record or report data. All programs are password-
protected. Each employee is granted access only to those programs that he or she

uses. The password is unique to the individual. and cannot be shared:

maintained to ensure proper lunctioning and are provided with the environmental
and operating conditions necessary to rnaintain the integrity of environmental test
data. Maintenance requirements are contained in n'rethod SOPs and maintenance
logs provided documentation. VL rnaintains a list of competent service vendors for
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maintenance and repairs beyond the capability of VL stafl includin-q both
equipment and facilities (e.g.. air conditioning).

. held secLrre including tlie preventior, of unauthorized access to. and the
unauthorized amendment of. computer records. Data archive security. inclr,rding
electronic data back-ups. is addressed in Section 16 - "Control of Records'' and

building security is addressed in Section 21- "Accommodations and Environmental
Conditions".

22.5.2 Data Reduction

Manual Calculations

. Validating Calculations: Method SOPs provide required concentration units.
calculation fbrmulas and any other infbrmation required to obtain final analytical
results fiom raw data. As a part of the management system. all manual
calculations may be checked by another individual. In addition. data transfers
(e.g.. data entry" transcribing raw'or calculated data) are checked for accuracy.

o Manual Integration: VL has nranual integration procedures that must be followed
when integrating peaks during data reduction. The current version of SOP
#1300VL details these procedures.

Spreadsheets

. The laboratory mav Llse spreadsheets for some methods (e.g.. TDS. alkalinity) to
reduce raw data to final results. To ensure that the worksheet fbrmulae are correct.
the laboratory tests each set of cells used lor inputof the dataas well as all cells
used fbr calculations by comparing the results of the spreadsheet with manually
calculated data. The primar,v validated spreadsheet is maintained in the electronic
fblder containing the SOP fbr which it is used. The validated spreadsheet is
protected from inadvertent manipulations.

Significant Figures

. All results are captured (raw data) with at least lour significant figures. For
reporting following data redr-rction. results are generally reported to two
significant figures.
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Application Sofiware

o VL has several instruments that. through the use of specialized software. convert
raw data to final results. The software calculations are validated against the
SOP/Ref-erence Method calculations and they are password-protected.

LIMS

. In several tests u'ithin the LIMS. embedded calculations convert raw data to final
results. These calculations are validated against the SOP/Reference Method
calculations and they are password-protected.

o Several instruments upload results directly to the t-lMS. a process which is also
validated and password-protected.

22.5.3 Data Review Procedures

Data review procedures are located in Section 27.4 - "'Data Review".
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23.1

Section 23

CALIBRATION REQU IREM ENTS

General Equipment Requirements

VL provides all the necessary equipnrent required fbr the correct performance of its
scope of environmental testing.

All equipment and sofiware used fbr testing and sampling are capable of achieving the

accuracy required for cornplying with the specifications of the environmental test

methods referenced in the SOPs.

Equipment is operated only by authorized and trained personnel (see Section 20 -
"Personnel'').

VL has procedures fbr the use. maintenance. handling. storage and transportation of
equipment and they are readily available to laboratory personnel. Manuals provided by

the equipment manuf'acturer provide infbrrnation on use. maintenance. handling and

storage of the equiprnent. VL maintains an equipment table that includes additional
infbrmation on storage location. VL n-raintains a table that summarizes planned

maintenance for support equipment. Manuf-acturer instrument manuals. which contain
recommended maintenance procedures. are referenced in rnethod SOPs. These

procedures ensure proper functioning of the equipment.

A11 equipment is calibrated or verified befbre being placed in service to ensure that it
meets laboratory specifications and relevant standard specifications. Records of
instrument calibration are maintained in the instrument work area. Records of support
equipment maintenance are maintained in central flles. controlled by the QA Manager.

All instrument and equipment maintenance and calibration records are archived
according to procedures in Section 16 - "Control of Records".

Test equipment. including hardware and software" are saf.eguarded from adjustments

that would invalidate the test result measurements by limiting access to the equipment
and using password protection w'here possible (see Section 22.5 - "Control of Data'"i.

Equipment that has been subject to overloading. mishandling. given suspect results. or

shown to be defective or outside specifications is taken out of service. The equipment
is isolated to prevent its use or clearly labeled as being out of service until it has been

shown to function properly. If it is shown that previous tests are affected, then

procedures fbr nonconfbrming work are fbllowed and results are documented (see

Section 12 - "Control of Nonconforming Envirorulental Testing Work" and Section 14

- "Corrective Action'').
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VL does not Lrse any equipnrent that is outside of its permanent control.

Each item of equipment and software used for testing and significant to the results is
uniquely identifled in maintenance records and in method SOPs. Records of equipment
and software are maintained. This information includes the following:

a) identity of the equipment and its sofiware:

b) manufacturer's name. type identification. serial number or other unique identifier:

c) checks that equipment complies u,ith specifications of applicable tests:

d) current location:

e) manufacturer's instructions. if available" or a reference to their location:

0 dates. results and copies of reports and certificates of all calibrations. adjustments.
acceptance criteria. and the due date of next calibration:

c) maintenance plan where appropriate. and maintenance carried out to date:
documentation on all routine and non-routine maintenance activities and reference
material verifi cations:

h) any damage. malfunction. modification or repair to the eqr-ripment:

23.2 Support Equipment

Support Equipment includes. but is not limited to: balances. ovens. refiigerators.
fieezers. incubators. temperatLlre measuring devices. and volumetric dispensing
devices. All support equipment is maintained in proper working order.

All raw data records are retained to document equipment performance. These records
include logbooks and bench sheets.

23.2.1 SupportEquipmentMaintenance

Regular maintenance of support equipment. such as balances and fume hoods is
conducted at least annually.

Maintenance on other support equipment. such as ovens. refrigerators. and
thermometers is conducted as needed.

Service and maintenance records are maintained in central files (Suite 4) and summary
of support equipment calibration and maintenance requirentents is fbund in Table 23-1.
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Instrument Activity Frequency Documentation

Balance L Clean

2. Check alignnrent

3. Service Contract

I

2

J

Before use

Betbre use

Annually

Post annual service date
on balance

Vendor certificate
maintained in central
files

ASTM Class
lWeights

L Only use for the intended
purpose

2. Use plastic forceps to
handle

3. Keep in case

4. Re-calibrate

L E,very year if
weight is used

for daily
checks.

2. Every 5 ;-ears if
rveight is used

only to check
working
standard
weights rvhich
are then used

for the daily
checks.

Cer1ifi cate maintained in
central files

Working Standard
Weights

I . Used to check balances
betbre their use.

Everl year. Balance Logbook

NIST Traceable

Digital
Thennometers

Accuracy deterrn ined by'

,A2 LA-accred ited rveights
and measurernent
laboratory.

Replaced or re-

certified internally
every )ear.

J'hermorn eter cer1ifi cates

and re-cerIifi cation data
maintained in central
files

Thennorneters:

I . Electronic

2. IR therrnometer

Check at the temperature
tused. against a ref'erettce

NIST cerrified digital
therr.r.ror.n eter

l. Annually fbr
electron ic

2. Monthly tbr IR
thennometers

Calibration factor and

date of calibration on
thermometer and in log
book

pH rneter Calibration:
l. pH buffer aliquot are

used only once

2. Buffers used for
calibration will bracket
the pH of the media.
reagent. or sample tested.

Befbre use Log book

pH probe Maintenance:

Use manufacturer's
specifications

As needed Log book

Autornatic or digital
type pipettes

Calibrate for accuracy attd

precisiort using reagent

water and analytical balance

Quarterly Logbook

P roper lt' o/ Ver il us La h orul ori e s
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Instrument

Refrigerators.
Freezers

I . Thermometers are

immersed in liquid to the
appropriate irnrnersiorr
line

2. The thennorleters are
graduated in incrernents

of 0. I oC.

Temperatures are

recorded each day
irt use

Log book

NIST Internet Tirne
Services
(Authenticated NTP
Service)

Accuracy determined b1

NIST Phlsical
Measurernent Laboraton'

Completed
autornatically

wwrv.NIST.gor.'

M icrobiolo_eical
incubators

I . Thennometers in each

r-rnit are immersed in
liquid to the appropriate
irnrnersion line

2. The thenlorneters are
graduated in incrernents

of 0. I "C.

Ternperature of
incubators and
r.vater baths will be
recorded trvice a

day for each dav
in use r.vith

readinss separated
by at least foLrr

hours

CondLrctivity Meter Calibration:
l. One-poirrt calibration
at l413 pS

23.2.2 Support Equipment Calibration

All support equipment is calibrated or verified annually over the entire range of use
using NIST traceable ref-erences where available. The result of support equipment
calibration is within specifications or (l) the eqr-ripment is removed fiom service until
repaired. or (2) records are maintained of correction factors to correct all
measurements. If comection factors are used this inforntation is clearly marked on or
near the equipment.

Support equipment slrch as balances. ovens. refii-serators. freezers. and w'ater baths are
verifled with a NIST traceable rcference if available. each day prior to use. to ensure
operation is within the expected range fbr the application for which the equipment is to
be r,rsed.

Volunietric dispensing devices (except Class A glassware and Glass microliter
syrir-rges) are chccked fbr accuracy on a quarterly basis.

Properlv of' Ver i t us Lu h oro t ori e.s
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Equipment
Type of Calibration/

Number of Standards
Frequency

Acceptance
Limits

Corrective
Action

Analytical Balance Accuracy detennined
using ,A2LA-accredited
NIST weights.

Minimurn of 2
standards bracketing the
weight of interest.

Inspected and cal ibrated
by ,{2LA accredited
person annuallv.

Daily + 0.20 Clean. check
level. insure
lack of drafts.
and that unit is

warmed up.
recheck. If
fails. call
serv ice.

Electronic
Thennometer

Replaced or re-ceftified
internally.

Artnuallv N/A N/A

InfraRed
Temperature Guns

Against N I ST-traceable
thennorneter

Monthly at

appropriate
ternperature
range fbr
intended use

+ 0.50c Repair/replace

Volurnetric
Dispensing Devices

(Eppendorf @

pipette. automatic
dilutor or dispensing
devices)

One delivery by weight.

Using Dl water.
dispense into tared
vessel. Record rveight
with device ID number.

Monthlv + 2o/o Adjust. Replace.

pH Meter 3-point calibration at
pH 4.0. 7.0 and 10.0

Befbre Use Slope greater
than 0.95 and
pH 7.0 check
buffer + 0.05

Recalibrate/
Probe
rnaintenance

Conductivity Meter l-point calibration at

14l3 pS
Befbre Use t4t3 + 50 Recalibratei

Probe
nraintenance

P rope r lv oJ Ve r it ct.s Lu b orut orie :;
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Bquipment Identification Location/Use Acceptance Criteria

FRIDGE/ICP #I Inorgan ics Lab/Reagent Storage 40c + 20c

FRIDGE/ICP #2 Warehouse/lnorganics Sarnple Storage 40c + 2'C

OVEN #I I norgarr ics Lab/EPA 25 40C 125 1}DlOther l0loc + 20c

OVEN #2 Inorganics Lab/EPA 2540C/Other 1 80oc + 2oc

OVEN #3 Wherehouse For Back-Up Use

F'RIDCE/ORG #I Organics Lab/TPH/Volatile Samples 2"C + ,10c

FREEZER/ORC #2 Organics LablReagent Storage I 50C + 50C

FRIDGE/ORG #3 Organ i cs Lab/Reagent Stora-9e 20c +,10c

FREEZER/ORG #4 Organ ics Lab/TPH/Volati le Sarnples I 50C + 5'C

FRIDGE/IC #I IC Lab/Rea-gent Storage 40c + 2"C

FRIDGE/IC #2 IC LablSarn ple Stora_qe 4'C + 20c

FRIDGE/RECEIVING #I Bottlc Prep Room/VOC Samples 40c + 20c

FREE,ZERlRECEIVINC #I Bottle Prep Roorn/lce Storage Not Monitored

FRI DG E/S U BCONTRACTINC
#l

Sarnple Receiving Roorn 4oc + 2oc

F'RIDGE/RECEIVING #2 I nor-uan ic/Meter Room/Sam ple Receiving
/Processing Storage

40c + 2'C

CHEST FREEZER Suite 5/Bagged Ice and Ice Packs Not Monitored

AUTOCLAVE Inorganic/Meter Roorn/Waste Disposal Monitor When In Use

CO: INCUBATOR Micro Lab/Sarnples 350C + 0.50C

FRIDGE/MICRO #I Micro Lab/Sarnple Storage 4"C + 2"C

FRIDCE/MICRO #2 M icro Lab/P lates/Med ia Storage 6"C + 2'C

FRIDGE/MICRO #3 M icro Lab/Reagent Storage 6'C + 20C

INCUBATOR #I Micro Lab/Samples 35'C + 0.5"C/Other

INCUBATOR #2 Micro Lab/Samples For Back-Up Use

INCUBATOR #3 Micro Lab/Sarnples 35oC + 0.S'C/Other

WATER BATH Micro Lab/Samples 44.5"C + 0.5"C

BOD #I Micro Lab/Sarnples 20oC + l'C

BOD #2 Micro Lab/Sarnples 20"c r l'c
LOW TEMP #I I norgarr iclM eter Roorn/Rea-qents 8'C + 20c

LOW TEMP #2 I norgan ic/Meter Roorn/BOD Reagents 20'c + l"c
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23.3

23.3.1

Analytical Equipment

Maintenance fbr Anal),tical Eqr-ripment

All equipment is properly maintained. inspected. and cleaned.

Maintenance of analytical instruments and other equipment may include regularly
scheduled preventive maintenance or maintenance on an as-needed basis. Instrument
malftnction is documented in Instrument Maintenance Logs. which become part of the
laboratory's permanent records. A description of what was done to repair the
malfunction and proof of return to control are also documented in the log.

Check purnp tubing

Check liquid argon supply

Check fluid level in uasle container

Check filters

Clearr or replacc filters

Check torclr

Check sarnple spray chamber tbr debris

Clean and align nebr.rlizer

Check entrance slit for debris

Replace purnp tubing

Before use

Befbre use

Before use

Quarterly
As needed

Before use

Monthly

Monthly

Monthly

As needed

Visible

Spectrophotorneter

Clean cell

Wavelength verifi cation check

As needed

Semi-annually

Annr-rally or as needed

As needed

Monthly
Sem i-ar.rr.rually

Monthly or as needed

Monthly or as needed

Replace annually

As needed

As needed

Weekly or as needed

Daily

Annually or as needed

HP CC/MS Inspect and clean GC injection port

Ion gauge tube degassing

Purnp oil-level check

Pump oil changing

P&T Trap bake-out

P&T Sparge Tubc cleartirrg

P&T Water managernent systen.t

Analyzer bake-out

Analyzer cleaning

Errrpry waste cor)tainer

Check heliunr tank and replace as needed

Check gas tilters and replace

Properlv- o/ Verilus Luborutories
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Instrument Procedure Frequency

Agilent GC Check gas tanks and replace as

Check gas filters and replace

Check for gas leaks and repair

Inspect arrd clean CC irr-jection

lnspect and clean GC detector

Septum replacernent
Change/replace colurnns

needed

poft

Daily

AnnLrally or as needed

Weekly' or as needed

Semi-annually or as needed

Anrrually or as needed

As needed

Annually' or as needed

Balances Class " I " traceable rveight check

Clean pan and check if le"el
Field service

Before use

Before use

Anrrually

Conductivity Meter 0.01 M KCI calibration

Conductir itr cell clearrirrg.

Before use

As needed

TLrrbidirneter Check light bLrlb Before use

Deionized/Distilled

Water

Check conductivity

Check deionizer light

Monitor for VOAs

Systern cleaning

Replace cartridge & large rnixed bed resins

Daily

Daily

Each VOA analytical batch

As needed

As needed

Drying Ovens Ternperature mon itori n_9

Temperature adj ustments

Daily

As needed

Refiigerators/

Freezers

Tem perature mon itori n-9

Temperature adj ustrnent

Defrostiny'clean in-s

Daily

As rreeded

As needed

Vacuurn PLrmps/

Air Compressor
Drained As needed

pH Meter Cal ibration/check slope

Clean electrode

Before use

As needed

23.3.2 Instrument Calibration

Infbrmation on instrument calibration can be for,rnd in Appendix G - "Chemistry".

Initial instrument calibration and continuing instrument calibration verification are an
important part of ensuring data of known and documented quality. If more stringent
calibration requirements are included in a mandated method or by regr.rlation. those
calibration requirements override anv requirements outlined here or in laboratory SOPs.
Generally. procedures and criteria regarding instrument calibrations are provided in test
methods.
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Section 24

MEASIJRE MENT TRAC EAB ILITY

Measurement quality assurance comes in part from traceability of standards to certified
materials.

All equipment and instruments affecting the quality of test results are calibrated prior to being
put into service and on a continuing basis (see Section 23 - ''Calibration Requirements"). These
calibrations are traceable to national standards of measurement where available.

If traceability of measurements to SI units is not possible or not relevant, evidence for correlation
of results through interlaboratory comparisons, proficiency testing, or independent analysis is
provided.

24.1 Reference Standards

Reference standards are standards of the highest quality available at a given location,
from which measurements are derived. The only ref-erence standards used by VL are
ASTM Class 1 weights, which are used for calibration only and for no other purpose.

ASTM Class I weights are calibrated by an entity that can provide traceability to
national or international standards. VL sends its Class 1 weights out to be calibrated to
a national standard as indicated in Section23 - "Calibration Requirements".

Reference Materials

Reference materials are substances that have concentrations that are sufficiently well
established to use for calibration or as a frame of reference.

Reference materials, where commercially available. are traceable to national standards
of measurement, or to Certified Reference Materials. usually by a Certificate of
Analysis.

Purchased reference materials require a Certificate of Analysis where available. If a
reference material cannot be purchased with a Certificate of Analysis, it is verified by
analysis and comparison to a certified reference material and/or demonstration of
capability for characte rtzation.

Internal reference materials, such as working standards or intermediate stock solutions,
are checked as far as is technically and economically practical. Working standards or

24.2
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intermediate stock solutions are checked against a second source at first time of use.

When a second source is not available. a vendor-certified different lot is accepted as a

second source. In most cases, the analysis of an Initial Calibration Verification (lCV)
standard or a Laboratory Control Sample (LCS) can be used as a second source

confirmation. Working standards and intermediate stock solutions are given expiration
dates when they are prepared based on method or regulatory requirements. These
standards are used up or disposed of by the expiration date or according to Section24.4.

Additional working standards such as working class weights or internal thermometers
are checked using the frequency summarized in Table 23-1 in Section23 - "Calibration
Requirements".

24.3 Transport and Storage of Reference Standards and Materials

VL handles and transports reference standards and materials in a manner that protects

the integrity of the materials. Reference standard and material integrity is protected by
separation from incompatible materials and/or minimizing exposure to degrading
environments or materials.

Reference standards and materials are stored according to manufacturer's
recommendations, method SOP requirements and separately from samples.

24.4 Labeling of Reference Standards, Reagents, and Reference Materials

VL has procedures for purchase. receipt and storage of standards, reagents and
reference materials. Purchase procedures are described in Section 9 - "Purchasins
Services and Supplies".

E,xpiration dates can be extended if the reference standard or material's integrity is

verified. The extended date may not be beyond the expiration date of the referenced
standards used to re-verify.

Reagent quality is verified during routine analyses of blanks.

24.4.1 Stock Standards. Reagents. Reference Materials and Media

Records for all standards, reagents. reference materials, and media include:

a) the manufacturer/vendor name (or traceability to purchased stocks or neat
compounds)

b) the manufacturer's Certificate of Analysis or purity (if supplied)
c) the date of receipt
d) recommended storage conditions
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Supply packing slips/receipts are centrally located in Suite #4 and organized in a master
binder.

If the original container does not have an expiration date provided by the manufacturer
or vendor it is not required to be labeled with an expiration date. If an expiration date is
provided, it must be labeled with the expiration date.

In methods where the purity of reagents is not specified, analytical reagent grade is
used. If the purity is specified, that is the minimum acceptable grade. Purity is verified
and documented according to Section 9 - "Purchasing Services and Supplies".

24.4.2 Prepared Standards. Reagents. Reference Materials and Media

Records for standards, reagents. reference materials, and media preparation include:

e) traceability to purchased stock or neat compounds
0 reference to the method of preparation
g) date of preparation
h) an expiration date after which the material shall not be used (unless its reliability is

verified by the laboratory)
i) preparer's initials (if prepared)

This information is recorded in a Standards Preparation Logbook.

All containers of prepared standards, reagents. or materials are labeled with a unique ID
and an expiration date. The process for assigning unique IDs to standards is provided at
the beginning of each standards logbook.

Prepared reagents are verified to meet the requirements of the test method through
analyses of blanks.
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Section 25

COLLECTION OF SAMPLES

VL can provide some sampling services upon request.

25.r Sampling Containers

VL offers clean sampling containers for use by clients. Containers are purchased from
suppliers that provide cleaned containers and provide certificates of quality confirming
that the containers meet specifications (e.g., sterility, acid-washing).

25.1.1 Preparing Container Orders

Containers (with required preservatives) are provided to the client upon request. The
Laboratory Director receives the clients' requests for analyses and forwards those
requests to customer service staff, who then prepares containers following written
common industry guidelines for the container type, size, and preservative needed for
each analysis. Container orders are either picked up by the client or delivered to the
client by
VL staff.

25.1.2 Sampling Containers. Preservation Requirements. Holding Times

Sampling container, preservation and holding time requirements can be found in Table
25-l below. If preservation or holding time requirements are not met, the procedures in
Section 12 - "Control of Nonconfbrming Environmental Testing Work" are followed.

Peremeter/Perameter Group Method
Container Requirements

(Per Sample)
Preservation Holding Time

Aqueous

I norsa nics/Metals/NIic ro biolosy

Alkalinitv SM 23208 250 mL plastic Cool 6"C 14 days

Ammonia SM,+500-NH, 250 ml- olastic IlrSOr to pl{<2. Cool 6'C 28 davs

Arsenictr and Arsenic'i ( Subcontracted ) See \OTE below

BOD (5-day) SM 52IOB lr ll-plastic Cool6"C 48 hours

Chloride
IrPA 300.0/SW
846 90,s6 125 nrt- plastic Cool 6'C 28 days

Colifbnns. Total and E. coli sM 9223u 100 ml- stcrile olaslic Cool l0"c 6 hours

Cyanide
SM 45OO-CN E

( Subcontracted ) 250 rnl. olastic NaOI I to pH> 12. Cool 6'C I 4 davs

Flash Point ( I gnitabil iU)
sw 846 1020t]
( Subcontracted ) 125 rnL glass Cool6"C 14 davs

Fluoride HrA 300.0/sw 125 mL plastic None recluired 28 davs
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Param eterlParameter Group ilIethod
Container Requirements

(Per Sample)
Preservrtion Holding Time

846 9056

I lexavalent Chromium (Chromium VI)
EPA 218.7
( Subcontracted ) See \Ol-E below

K.ieldahl and Organic Nitrogen
SM 45OO-N I}
( Subcontracted ) -500 ml. plastic H:SO+ to pFI<2. Cool 6oC 28 davs

Mercurv b,PA 7470A 250 rrrl- plastic HNO: to pll<2 28 davs

Mercury. Dissolved EPA 74704 250 mt. plastic Field-fi ltered- ('ool 6'C 28 davs

Metals (except I{g and Cr-(')
EPA 200.7/5\ '
8,16 6010B 250 nrl plastic IINOr to pH<2 6 months

Metals. Dissolved
trPA 200.7/SW
846 60r08 250 mL plastic Field-filtered. Cool 6oC 6 months

Nitrate as Nitrosen
EPA 300.0/SW
846 9056 125 mt. plastic Cool 6'C 48 hours

Nitrite as Nitrogen
EPA 3()() O/SW
846 9056 125 ml- olastic Cool 6'C 48 hours

Oil and Grease EPA I664/\ 2rlLAnrberglass HCI to pll<2. Cool 6'C 28 davs

Organic Carbon. Total
IrPn 9060
( Subcontractcd ) 125 ml. Amber slass HClto pll<2. Cool 6oC 28 davs

Perchlorate
I:PA 3 l,t
( Subcontracted ) 125 ml- plastic Field-filtered- Cool 6'C 28 davs

pll (Flydrogen lon) sM 4500H+B 125 rnl. plastic Cool 6'C l5 minutes

Phenolics
EPA 420 I

( Subcontracted ) 2x lLArnberslass H:SOr to pH<2. Cool 6'C 28 davs

Phosphorus. Ortho
I Iach 8l 90
( Subcontracted ) 2-50 ml- plastic Cool6oC 48 hours

Phosphorus.'l'otal Hach 8190 250 rnl- plastic ['l2SO] to pH<2. Cool 6'C 28 davs

Speciflc Conductance I PA 90,50,A 125 ml. plastic Cool 6"C 28 davs

Solids.'Iotal Dissolved ('l'l)S) trPA 2540C 250 rrr[- plastic Cool 6'C 7 days

Solids. Total Suspended (TSS) EPA 2540I-) 250 ml. plastic Cool 6'C 7 davs

Sulfate
trPA 300.0/SW
846 90,56 l2-s ml. plastic Cool6'C 28 davs

Sulllde
sM 4-500 s
( Subcontracted ) 250 nrl- plastic

NaOH to pH>9. ZnOAc
Cool6'C 7 davs

Su lf rte sM 4500 so, 250 rnl. plastic None recluired 24 hours

Turbidity' sM 2l30tl
( Subcontracted ) 125 nr[- plastic Cool6'C 48 hours

TOX (Total Organic Halogens) Subcontracted See NOTE below

Organics

Methane Subcontracted 2 x 40 mL VOA Vials Cool6'C l4 days

Toxicity Characteristic Leach ing
Procedure ('ICLP)

13il
( Subcontracted ) l x I L Glass min. Cool 6oC I 4 davs

Volatile Organic Compounds (VOC) hPA 62'+/5W 846
8260 2 r 40m1. VOA Vials HCL pll<2l7.tlS/6'C l4 davs

Benzene. Tol uenc.Ethylbenzcne.
Xylenes/Methy tert-butvl Ether
(BTEX/M1'Bl,) EPA 8260 2 r 40nrl- VOA Vials HCI to pH<2. ZIIS" Cool 6"C l4 davs

Semi-Volatile Organic Compounds
(svoc)

EPA 8270
( Subcontracted) 2 r I Liter Amber slass Cool 6'C

7 days
ertraction

Pesticides. Ch lorinated
608/trPA 80ll I

( Suhcontractcd 2 x I t- Ambsr Class Cool 6"C 7 davs

Herbicides. Ch lorinated
615/EPA It l5l
( Subcontracted ) 2 x I I- Anrber Glass Cool 6oC 7 davs

Organophosphorus Pcstic idcs
61.I/EPA ttl.ll
( Subcontractcd ) 2 r I I- Anrbcr Glass Cool 6oC 7 days

Total Petroleum I Iydrocarbons (TPI I) l-Nltcc 1005 3 x -10 nrl. VOA Vials IICL to pll<2. Cool 6'C l4 davs
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Parameter/Parameter G roup Method
Container Requirements

(Per Sample)
Preservation Holding Time

Polyaromatic Hydrocarbons ( PAH )
I:PA 8270
( Subcontracted) lr lLAmberGlass Cool 6oC

7 days

cxtractiorr

Polychlorinated Biphenyls (PCB)
EPA 8082
( Subcontracted ) I x I [. Anrber Glass Cool 6'C

7 davs

extractiorr

Soils

I norganics/I'letals

Metals (exccpt llg and Cr-(') sw 846 60r0u 250 mL WM iar None req uired 6 months

Total Soluble Sulfate and Corrosivity
See Appendrx E.

Table of Methods 2-50 nrL WM rar Cool 6'C
28 days
ertractions

Organics
.I'CLP EPA I3I1

( Subcontracted ) 100 e min Cool 6'C I 4 davs

TPH
TNRCC IOO5 125 mL WM iar

Cool 6'C. < -7oC upon
receipt I 4 days

VOC
EPA 8260 2 x 40 mt- VOA Vials(5s)

Cool 6"C. < -7"C upon
reccipt l4 days

Semi-volatile Organic Compounds
(SVOC)

EPA 8270
( Subcontracted ) 250 nrt- WM iar Cool 6'C 1,1 davs

Methane
Subcontracted 125 rrr[- WM iar

Cool 6'C. < -7oC upon
receipt I 4 days

PAH
EI'A 8270
( Subcontracted ) 250 ml- WM iar Cool 6oC

7 days
extraction

PC Bs/Pesticides/l Ierbicides
8082/8081/8r51
( Subcontracted 250 nrl WM iar Cool 6'C I 4 davs

Abbreviations:
HCL Hydrochloric Aoid H:SOr Sulluric Acid W\'l \\'ide-mouth
HNOr- Nitric Acid NaOH.. Sodiurn tlydrorrde \tlr('l .- Anrmonium Chloride
Na:S:Or ' Sodrum 'fhiosulfate ul)PF. - High Densiry Polyethylene
ZHS - Lero Head Space

NOTE: For sutrcontracted analytes, the method, container requirements, preservative. and holding time should be confirmed with the
su bcontractor.

25.2 Sampling Plan

If VL personnel or hired subcontractor provides the sampling service, VL uses

sampling plans provided by clients or prepared in consultation with the client. The plan
must include any factors that must be controlled to ensure the validity of the test.
Sampling plans and written sampling procedures are used for sampling substances,
materials or products for testing. The plan and procedures are kept with sampling
personnel and made available to the client at the sampling location.

VL procedures for dealing with nonconformances are used when the client requests any
deviations from the sampling plan or sampling procedures. The requests are
documented and included in the final test repofi.

ProperQ oJ' Veritas Laboratories
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25.3 Sampling Records

The following relevant sampling data are recorded on the completed Chain of
Custody (COC) document that accompanies the samples: sampling procedure used

(e.g., grab or composite). the date and time of sampling, the identification of the

sampler, environmental conditions (if relevant), the sampling location. and any field
measurements.

Properly o.f Veritas Laboratories
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26.1

Section 26

HANDLING SAMPLES AND TEST ITEMS

Sample Receipt

When samples are received at VL, the chain-of-custody (COC) is reviewed, condition
is documented, samples are given unique identifiers, and they are logged into the
sample tracking system. Detailed procedures are found in SOP #1000VL.

26.1 .1 Chain of Custody

The COC and/or sample submission sheets from the field are reviewed. This
documentation is completed in the field and provides a written record of the handling of
the samples from the time of collection until they are received at the laboratory. Section
25 - "Collection of Samples" outlines what information is needed on this record. The

COC form also provides information on what type of testing is being requested and can
act as an order for laboratory services in the absence of a formal contract. The VL COC
form can be found in Appendix I. The COC and any additional records received at the
time of sample submission are maintained by the laboratory in hard copy files and

electronically that are uniquely identified. COC documents are scanned and are

included with the client's report.

26.1.1.1 Legal Chain of Custody

Because clients have not requested this service, VL does not have
procedures in place for legal/evidentiary work. If a client were to request
this service, VL would implement special chain of custody procedures. The
following is an example of procedures that would be implemented: Custody
seals are sent by VL if the sampling containers are ordered from the

laboratory, shipping records are maintained with the chain of custody.
internal chain of custody is initiated that provides additional documentation
of internal handling by analysts and a disposal record is provided.

26.2 Sample Acceptance

Procedures for opening shipping containers (e.g.. coolers) and examining samples are

provided in SOP #1000VL. The Cooler/Sample Receipt Form is found in Appendix I.

The laboratory has sample collection and acceptance requirements that are made

available to sample collection personnel. These requirements are provided in SOP

# 1 00VL. They emphasi ze the need for use of water resistant ink,, providing proper
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documentation (to include sample ID, location, date and time of collection, collector's
name, preservation type, sample type and any special remarks about the sample),
labeling of sample containers to include a unique sample ID, use of appropriate
containers, adherence to holding times. sample volume requirements, and the presence

of ice.

VL also has nonconformance/corrective action procedures to handle samples that don't
meet the requirements above or show signs of damage, contamination, inadequate
preservation or cooling. A Sample Receipt Checklist is provided to the client with the
final data report and COC form with indicates any sample receipt non-compliance
(temperature non-compliance is indicated on the COC form) Data may be qualified
where samples are reported that do not meet sample acceptance requirements.

The laboratory checks samples for the conditions above, where appropriate, to evaluate sample
acceptance. Criteria regarding preservation, holding time and sample volume requirements can
be found in Section 25 - "Collection of Samples". Table 25-1. In certain circumstances if these
conditions are not met, the client is contacted prior to any further processing, then I ) the sample
is rejected as agreed with the client. 2) the decision to proceed is documented and agreed upon
with the client. 3) the condition is noted on the COC form and/or lab receipt documents. and 4)
the data may be qualified in the report. LJnless otherwise communicated with the client, sample
pH and temperature non-compliance are documented and the requested analysis can proceed.
The final data report cover report states that "Any sample receipt non-compliance is understood
by the client as potentially having an impact on the data quality. All requested tests were
performed regardless of any non-compliance unless otherwise communicated to the client."

26.2.1 Preservation Checks

The following preservation checks are performed and documented upon receipt:

26.2.1.1 Thermal presert,etion:

For temperature preservation of chemistry samples. the acceptable
temperature range is from OoC to 6oC. For microbiology samples the
acceptable temperature range is from OoC to 10oC.

Samples that are delivered to the lab on the same day of collection are
not likely to have reached a fully chilled temperature. This is acceptable
if the samples were received on ice and the chilling process has begun
("evidence of cooling").

c) Record on the COC form if ice is present, the received temperature, and
indicate if the sample temperature is in compliance.

a)

b)

Property o./' Veritas Laboratories
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Chlorine checks:

d) Laboratories that receive microbiology samples from potable water
supplies (including source water) that have a demonstrated history of
acceptable preservation may check a sample from each client at a
frequency of once per month if:

i) VL can show that the received sample containers were supplied by
VL;

ii) sufficient sodium thiosulfate was in each container before sample
collection to neutralize at minimum 5 mglL of chlorine for drinking
water and 1 5 mglL of chlorine fbr wastewater samples;

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

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

pH checks:

e) The pH of samples requiring acid/base preservation is checked upon
sample receipt and upon initiation of certain analyses.

26.3 Sample ldentification

Samples, including subsamples, extracts and digestates, are uniquely identified in a
permanent chronological record in appropriate logbooks and the LIMS to prevent mix-
up and to document receipt of all sample containers.

Samples are assigned sequential numbers that reference more detailed information kept
in the sample receipt logbook and the LIMS. The full sample identification procedure
can be found in SOP #1000VL.

The following information is included in the LIMS and/or sample receipt logbook:

. Client or project name

. Date and time of receipt at lab

. Unique laboratory identification number

. Signature or initials of person making the entries

In addition, the following information is maintained and linked to the log-in record:

ProperQ oJ' Veritas Labrtralories
110 QAPP- CLV Brownfields Cleanup 

Grant for Symphony Park (Revision 2): September 2025



Quality Manual

Section 26 - Rev 7.2

Effective: 2/25/22
Page 26-1 of 26-5

. Date and time of sampling linked to the date and time of laboratory receipt.
o [Jnique field identification number linked to the laboratory sample ID
. Analyses requested (including applicable approved method numbers) linked to the

laboratory sample ID.
. Comments regarding rejection (if any).

All documentation received regarding the sample. such as memos or chain of custody,
are retained in a client project folder.

26.4 Sample Aliquots/Subsampling

In order for analysis results to be representative of the sample collected in the field, the

laboratory has subsampling procedures that are found in SOP #1000VL.

26.5 Sample Storage

Storage conditions are monitored for any required criteria, verified, and the verification
recorded in logbooks.

Samples that require thermal preservation are stored under refrigeration that is +/-2"C
of the specified preservation temperature unless regulatory or method specific criteria
require something different. For samples with a specified storage temperature of 4oC,

storage at a temperature above the freezing point of water to 6oC is acceptable.

Samples are held secure, as required. Samples are accessible only to laboratory
personnel.

Samples are stored apart from standards. reagents, food or potentially contaminating
sources, and such that cross-contamination is minimized. All portions of samples.
including extracts, digestates, leachates. or any product of the sample is maintained
according to the required conditions.

26.6 Sample Disposal

Samples are retained a minimum of 30 days after the delivery of the report unless other
arrangements have been made with the client.

Samples are disposed of according to Federal, State and local regulations. Procedures
are described in SOP # 1400VL for the disposal of samples, digestates, leachates, and
extracts.
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26.7 Sample Transport

Samples that are transported under the responsibility of the laboratory, where
necessary, are done so safely and according to storage conditions. This includes moving
bottles within the laboratory. Specific saf-ety operations are addressed outside of this
document. Sample shipping procedures are described in SOP #1000VL.
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o use of calibrations. continuing calibrations. certified reference materials andlor PT

samples to monitor accuracy of the test method;

o measures to monitor test method capability. such as limit of detection, limit of
quantitation, and/or range of test applicability, such as linearity;

o use of regression analysis, internal/external standards. or statistical analysis to
reduce raw data to final results;

. use of reagents and standards of appropriate quality and use of second source
materials as appropriate;

o procedures to ensure the selectivity of the test method for its intended use;

o ffieosures to assure constant and consistent test conditions, such as temperature.
humidity, rotation speed. etc.. when required by test method;

. use of sterility checks for equipment. media and dilution water for microbiology;
and

o use of positive and negative culture controls for microbiology.

27.2 Internal Quality Control Practices

Analytical data generated with QC samples that fall within all prescribed acceptance
limits indicate the test method is deemed to be in control.

QC samples that fall outside QC limits indicate the test method are deemed to be out of
control (nonconforming) and that corrective action is required and/or that the data are

qualified (see Section 12 - "Control of Nonconforming Environmental Testing Work"
and Section 14 - "Corrective Action").

Detailed QC procedures and QC limits are included in test method standard operating
procedures (SOPs).

All QC measures are assessed and evaluated on an on-going basis. so that trends are

detected.

27 .2.1 General Controls

The following general controls are used:

27 .2.1.1 Positive and Negative Controls such as:

a) Blanks (negative)
b) Laboratory control sample (positive)
c) Sterility checks and control cultures (positive and negative).
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27.2.1.2 Selectivity is assured through:

a) absolute and relative retention times in chromatographic analyses;

b) two-column confirmation when using non-specific detectors, as required
by reference methods;

c) use of acceptance criteria for mass-spectral tuning (found in test method
SOPs);

d) use of the correct method according to its scope assessed during method
validation; and

e) use of reference cultures (positive and negative) from a recognized
manufacturer (where applicable).

27.2.1.3 Consistency, Variability. Repeatability, and Accuracy are assured through:

a) proper installation and operation of instruments according to
manufacturer's recommendations or according to the processes used
during method validation;

b) monitoring 
1nd 

controlling.environmental conditions (temperature,
access, proximity to potential contaminants):

c) selection and use of reagents and standards of appropriate quality; and

d) cleaning glassware appropriate to the level required by the analysis as

demonstrated with method blanks

e) following SOPs and documenting any deviation, assessing for impact,
and treating data appropriately;

0 testing to define the variability and/or repeatability of the laboratory
results, such as replicates;

g) use of measures to assure the accuracy of the test method,, including
calibration and/or continuing calibrations, use of certified reference
materials, proficiency test samples, or other measures; and

h) use of duplicate plate counts on positive sarrrples (microbiology only).

27.2.1.4 Test Method Capability (also see Section22 - "Environmental Methods and
Method Validation") is assured through:

a) establishment of the limit of detection where appropriate;

b) establishment of the limit of quantitation or reporting level; andlor

c) establishment of the range of applicability such as linearity.

27.2.1.5 Data reduction is assured to be accurate by:
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27 .2.1.6

27 .2.1.7

a) selection of appropriate formulae to reduce raw data to final results such
as regression;

b) following specific procedures for data reduction such as manual
integration procedures :

c) periodic review of data reduction processes to assure applicability;

d) microbiological calculations" data reduction" and statistical
interpretations specified by each test method; and

Sample Specific controls are used to evaluate the effect of sample matrix on
the performance of the selected analytical method (not a measure of
laboratory performance) :

Examples:

. Matrix Spike and Matrix Spike Duplicate (MS/MSD)

. Surrogate Spikes

. Sample Duplicates

The following tables summarize the key elements of a quality control
system for a laboratory performing chemistry and microbiology testing.

Acceptance Criteria Corrective action

Negative Control
(Method Blank)

I /batch Method specific or
reporting limit

Qualify data and take
corrective action

Positive Control
(Laboratory Control
Sample)

l/batch Method specific or
determined by laboratory

Reprocess, reanalyze, or
qualify data.

Matrix Spike;

Matrix Spike Duplicates

llole : Samples are
designed as data quali4t
indicators .for a spec' i/ic
sample using the
designated method.
These controls alone
are nol used tojudge a
laboratory's
perfbrmance.

Per method requirement Method specific or
determined by laboratory

Corrective action and qualifl,
data.

Surrogate spikes

See note aboye.

Per method requirement Method specific or
determined by laboratory

Corrective action and qualify
data

Matrix Duplicates Per method requirement Method specific or Corrective action and qualify

Property o/' Veril cr.s Laboratories
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Acceptance Criteria Corrective action

See note above.

determined bv laboratorv
JJ

Continuing Calibration
Verification

Per method requirement Method specific or
determined by the
laboratory

Reanalyze standard
immediately; Corrective action

lnitial calibration
Verification

Method specific or
determined by laboratory

Reanalyze standard
imm ediately; Corrective action

Acceptance Criteria Corrective Action2

Sterility check Each lot of media prior to first use No growth Investigate cause

Sterility check
containers

One container (bottle) for each lot
or batch sterilized (NSGM)

No growth Investigate cause

Steril ity check dilution
water

One per batch of dilution water
(NSGM)

No growth Investigate cause

Positive controlr pure culture of target organisrns/
each lot or batch of medium
(prior to first use of medium)

Positive reaction Investigate cause

Ifnecessary reject the
medium

Negative controlr Pure culture of non-target
organisms/each lot or batch of
medium (prior to first use of
medium)

Negative reaction Investigate cause

Ifnecessary reject the
medium

l) Microorganisms are single use preparations.

2) Corrective Action may include the need to retrain.

3) NSGM: Non-selective growth media

Handling

Reference cultures Single use Preserved and handled per manufacturer
specifications

27 .2.2 Specific Controls

27 .2.2.1 Method Blanks

Method blanks are processed along with and under the same conditions as

the associated samples to include all steps in the method. A method blank
must be analyzed at a minimum of one per preparation batch. When no

separate preparation method is used the batch is deflned as the

Properly o/' Veritas Laboratories
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27.2.2.2

environmental samples that are analyzed with the same method and
personnel, using the same lots of reagents, not to exceed the analysis of
twenty environmental samples, not including method blanks. LCS, matrix
spikes and matrix duplicates. The matrix of the method blank must be
similar to the associated samples and be free from any analytes of interest.
Method blanks are not required for some analyses such as pH. specific
conductance (conductivity). ignitability (fl ash point). and temperature.

The laboratory identifies a blank as contaminated when analyte results are
greater than the reporting limit AND greater than 1110 of that found in any
sample, or where the contamination affects the sample results according to
test method requirements or client objectives.

When a blank is determined to be contaminated, the cause must be
investigated and measures taken to minimize or eliminate the problem.

Data that are unafl-ected by the blank contamination (non-detects or other
analytes) are reporled unqualified.

Sample data that are suspect due to the presence of a contaminated blank are
rcanalyzed. qualifled. or voided.

Laboratory Control Samples

Laboratory Control Samples (LCS) are prepared from analyte free water or
other clean matrix. and spiked with verified and known amounts of analytes
fbr the purpose of establishing precision or bias measurements.

Laboratory control samples are analyzed at a frequency mandated by
method, regulation. or client request, whichever is more stringent. The
standard frequency of LCS preparation and analysis is one per analytical
batch or as otherwise stated in a laboratory SOP. Exceptions would be for
those analytes where no spiking solution is available. such as TSS, TDS,
pH, temperature. and turbidity. When no separate preparation method is
used the batch is defined as the environmental samples that are analyzed
with the same method and personnel. using the same lots of reagents, not to
exceed the analysis of twenty environmental samples, not including method
blanks. LCS. matrix spikes and matrix duplicates.

The analytes to be spiked in the LCS are specified in the test method SOP.
In some cases a client may specify a list of analytes fbr spiking and the
request is handled using the laboratory's nonconformance procedures.

The results of laboratory control samples (LCS) are calculated in percent
recovery. The laboratory documents the calculation below:
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o/oR:AVx100
TV

Where

AV : Analyzed Value
TV : True Value

The individual LCS is compared to the acceptance criteria as published in the mandated
test method, as documented in SOPs, or, where there are no established criteria, the
laboratory established limits as described in SOPs.

27 .2.2.3 Matrix Spikes and Matrix Spike Duplicates

Matrix Spikes and Matrix Spike Duplicates (MS/MSD) are environmental
samples fortified with a known amount of analyte to help assess the effect of
the matrix on method performance.

The laboratory procedure for MS/MSD includes spiking appropriate analytes at
appropriate concentrations, calculating percent recoveries and relative percent difference
(RPD), and evaluating and reporting the results. The procedure can be found below.

oAR-AVxl00
TV

Where
AV : Spike Result - Sample Result
TV : True Value

RPD-l.S-oJ xloo
(,s + D)

2
Where:

S:Sample Concentration
D:Dupl i cate Concentration

Where there are no established criteria in the mandated test methods, the
laboratory uses +30o Recovery and 15% RPD as the control limits for
MS/MSD.

For MS/MSD results outside established criteria corrective action is
documented or the data are reported with appropriate data qualifying codes.
Only the data from the spiked sample is qualified. The corrective action fbr
organics is to evaluate the LCS for comparison and note in the narrative that

Property o/' Veritus Laborat ories
118 QAPP- CLV Brownfields Cleanup 

Grant for Symphony Park (Revision 2): September 2025



Quality Manual

Section 27 - Rev 7.2

Effective: 6/ 1/2016
Page 27-8 rf 27- I I

there may be matrix interference present. The data to be qualified is only
that of the parent sample.

27.2.2.4 Surrogate Spikes

Surrogate spikes are substances with chemical properties and behaviors
similar to the analytes of interest used to assess method performance in
individual samples. Surrogates are added to all samples (in test methods
where surrogate use is appropriate) prior to sample preparation or extraction.

Surrogate recovery results are compared to the acceptance criteria as

published in the mandated test method. Where there are no established
criteria, the laboratory uses *30o recovery as sulrogate control limits.

For surrogate results outside established criteria. data are evaluated to
determine the impact. Corrective actions include re-run. preventive
maintenance and recalibration, qualification of the data, and discussion with
the client as appropriate.

27.3 Proficiency Test Samples or Interlaboratory Comparisons

27 .3.1 Compliance to Accreditation Requirements

VL analyzes at least two TNl-compliant Proficiency Testing (PT) samples per calendar
year for each Field of Proficiency Testing (FoPT) fbr which the laboratory is
accredited. An exception is made in the following circumstances:

o analytes for which no semi-annual PT is available from an approved PT provider;
in these cases VL will run the PTs in the minimum time frame that the PT
provider makes them available;

o analytes for which there are no PTs available from an approved PT provider; in
these cases VL will not run PTs.

The successive PTs are analyzed within 6 months of closing dates unless the PT is
being used for corrective action to maintain or reinstate accreditation. in which case the
dates of successive PT samples for the same accreditation FoPT is at least fifteen days
apart. from closing date to opening date.

VL analysts certified to analyze Drinking Water (DW) samples under 40CFR141
accreditation must analyze a least two PT samples per calendar year fbr each FoPT for
which they are DW certified.
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27 .3.2 PT Sample Handling. Anal),sis and Reporting

The laboratory does not share PT samples with other laboratories, does not
communicate with other laboratories regarding current PT sample results, and does not
attempt to obtain the assigned value of any PT sample from the PT provider.

PT samples are treated as typical samples in the normal production process where
possible, including the same analysts, preparation, calibration, quality control and
acceptance criteria, sequence of analytical steps, number of replicates, and sample log-
in. PT samples are not analyzed multiple times unless routine environmental samples
are analyzed multiple times. Where PT samples present special problems in the analysis
process, they will be treated as laboratory samples where clients have special requests.

The type, composition, concentration and frequency of quality control samples
analyzed with the PT samples are the same as with typical samples.

Prior to the closing date of a study, laboratory personnel do not:

. Subcontract analysis of a PT sample to another laboratory being run for
accreditati on purposes.

. Knowingly receive and analyze a PT fbr another laboratory being run for
accreditation purpo ses.

. Communicate with an individual from another laboratory concerning the analysis of
the PT sample.

. Attempt to find out the assigned value of a PT from the PT Provider.

PT results that fall below the laboratory reporting limit or Minimum Reporting Level
(MRL) are reported as N.D. PT reporting procedures are found in SOP #1200VL.

The laboratory institutes corrective action procedures for failed PT samples following
the guidelines in Section 14 - "Corrective Action".

Retention of PT records is similar to that maintained fbr regular environmental samples.
In addition, the lab maintains a copy of the online data entry summary when the PT
results are submitted online or when submitted via FAX.

27.4 Data Review

The laboratory reviews all data generated in the laboratory for compliance with
method, laboratory and, where appropriate. client requirements.
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Initially. the analyst reviews data for acceptability of quality control measures and
accuracy of the final result(s).

After the initial review, a second peer reviewer considers all manual transfers and
calculations of data in detail and spot checks all electronic transfers of data.

Final reports are compared to raw data either directly or through several review steps.

All data are reviewed to determine coherence and. if available, compared to historical
data. Results that are significantly different from historical data for a particular site are
reanalyzed prior to submitting the report to the client.

More specific procedures follow.

27 .4.1 Manual entr)i of data recorded on bench sheets

For some analyses (e.g. pH. TDS, TSS, Conductivity), bench sheets are used to record
the information required for traceability of the analysis. The bench sheets include
quality control measurements. Acceptance criteria for each analysis are found in the
method SOP. Data are recorded on the bench sheets promptly at the time of the
analysis, in blue ink. Analysts review sample dat"a and the QC information at the time
of analysis and indicate if the QC parameters meet the acceptance criteria by marking
the bench sheet. The analyst's name and analysis date are on the bench sheet and the
analysis performs the primary review of the analysis, indicating whether QC acceptance
criteria are met or whether a data qualifier is necessary. When the analyst has frnished
the primary analysis review. another person in the laboratory may check the bench
sheet for the following items: a) All required information has been recorded on the
bench sheet. B) QC criteria have been met or exceptions are documented in the
comments section of the bench sheet. C) Manual calculations are checked for accuracy.
When these checks have been completed. the reviewer signs and dates the bench sheet
to document that the review has been performed. Following the review process, the
bench sheet is used by the analyst to enter the data in the LIMS. The final report is
printed and submitted to one of the approved signatories for final review and signature.
This final review includes verifying that the data entered on the worksheet has been
appropriately transfemed to the LIMS and that the data is coherent. that QC results are
acceptable, QC exceptions are appropriately reflected on the final report, and results are
in line with historical values" if known.

27.4.2 Manual entry of instrument-generated data

For some analyses (e.g., alkalinity), a laboratory instrument will provide a printout of
data that is subsequently reviewed by the analyst to determine if QC acceptance criteria
have been met. The analyst will respond to any failure of QC acceptance criteria as

described in this section. Once all samples have been analyzed and the analyst confirms
that all acceptance criteria are met. the analyst will initial and date the instrument
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printout. When the analyst has finished the prim ary analysis review, another person in
the laboratory may check the instrument printout for the following items: QC criteria
have been met or exceptions are documented. When this has been completed, the
reviewer signs and dates the printout to document that the review has been perfbrmed.
The analyst then enters the data in the LIMS. The final report is printed and submitted
to one of the approved signatories for final review and signature. This final review
includes verifying that the data entered on the bench sheet has been appropriately
transferred to the LIMS and that the data is coherent, that QC results are acceptable,
QC exceptions are appropriately ref'lected on the final report, and results are in line
with historical values. if known.

27 .4.3 Electronic upload of instrument-generated data

For a number of analyses performed by VL, dara is uploaded electronically to the LIMS
(e.9., metals, TPH, VOC). The analyst reviews all the data to determine that QC
acceptance criteria are met; and takes appropriate actions, as described in this section, if
there are acceptance criteria failure(s). Once the analyses are complete, the analyst
selects data for uploading to the LIMS. Once uploaded. the analyst reviews the
uploaded datato ensure that the LIMS data matches the data selected for upload. Once
the analyst determines that the uploaded data is correct, they "approve" the uploaded
data. The final report is printed and submitted to one of the approved signatories for
final review and signature. This final review includes verifying that the uploaded data
matches the data selected by the analyst for upload. and that the data is coherent, that
QC results are acceptable, QC exceptions are appropriately reflected on the final report,
and results are in line with historical values. if known.
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Section 28

REPORTING THE RESULTS

The result of each test performed is reported accurately and objectively and complies with all
specific instructions contained in the test method.

Results are reported in a test report that includes all the information requested by the client and

necessary for the interpretation of the test results and all information required by the method
used.

Data are reported without qualification if they are greater than the lowest calibration standard,

lower than the highest calibration standard, and without compromised sample or method
integrity. The above requirements are met whether the report is issued as hard copy or by

electronic data transfer.

28.1 Test Reports

The report format has been designed to accommodate each type of test performed and

to minimize the potential for misunderstanding or misuse. VL does not issue multiple
reports for the same samples where there is diff-erent information on each report unless

required to meet regulatory needs and approved by the Laboratory Director. Some

regulatory reporting requirements or formats. such as monthly operating reports, may

not require all items listed below; however, VL shall provide all the required
information to their client for use in preparing such regulatory reports. Each test report

generated contains the following information unless otherwise indicated:

a) a client Project Name and/or Project Number;

b) VL name and address;

c) unique identification of the test report (VL Lab Order ID), on each page and a

pagination system that ensures that each page is recognized as part of the test report

and a clear identification of the end of the report, such as 3 of 1 0;

d) the name and address of the client;

e) the identification of the method used;

0 a matrix description and identification of the sample(s) tested, including the client
sample identification;
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g) the date of sample receipt, date and time of sample collection, and dates the tests
were performed. The date and/or time of sample preparation and analysis is
available upon request;

h) the test results, units of measurement, sample dilution factor, an indication of when
results are reported on any basis other than as received (e.g. dry weight),
subcontract laboratories used. failures identified; see Appendix F for a list of
laboratory qualifiers;

i) the name, function. and signature or an equivalent electronic identification of the
person authorizing the test report. and the date of issue;

j) a statement to the effect that the results relate only to the samples;

k) a statement that, unless otherwise indicated on the chain of custody, report case
narrative, or the Sample Receipt Checklist. samples were submitted not sampled by
Veritas Laboratories, were received in good condition, properly preserved, within
the proper temperature range, and within the recommended holding time;

l) a statement that any sample receipt non-compliance is understood by the client as
potentially having an impact on the data quality and that requested tests were
performed regardless of any non-compliance unless otherwise communicated to the
client;

m) a statement that all reported analyses were generated by a laboratory certified by the
Nevada Division of Environmental Protection for which a certification is required
and offered and that all analyses were performed by VL unless otherwise indicated
on the data pages;

n) a statement that the report shall not be reproduced except in full without written
approval of VL.

o) a copy of the submitted Chain of Custody form;

p) a copy of the Sample Receipt Checklist;

Supplemental Test Report Information

When necessary for interpretation of the results or when requested by the client, test
reports can include the following additional information in a Case Narrative or on the
report cover page:

a) deviations from. additions to, or exclusions from the test method. information on
specific test conditions, such as environmental conditions, and any non-standard
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conditions that may have affected the quality of the results, and any information on

the use and definitions of data qualifiers;

b) a statement of compliance/non-compliance when requirements of the management

system are not met, including identification of test results that did not meet the

laboratory and regulatory sample acceptance requirements, such as holding time,
preservation, etc.;

c) where applicable and when requested by the client, a statement on the estimated

uncertainty of the measurement;

d) where appropriate and needed, opinions and interpretations; when opinions and
interpretations are included, the basis upon which the opinions and interpretations
are documented; opinions and interpretations are clearly marked as such in the test

report;

e) additional information which may be required by specific methods or client;

0 qualification of results with values outside the calibration range as appropriate.

In addition to the items above, for test reports that contain the results of sampling, the

following is provided when necessary for the interpretation of the results:

a) description/identification of the material sampled;

b) the specific location(s) of the sampling;

c) 
:;T::L:';"Jit:iT,',:'.':.'"t:'#; ::ffi::lLT*J,Ii, " 

*' grab or

d) deviations, additions to or exclusions from the sampling procedures.

28.3 Environmental Testing Obtained from Subcontractors

Test results obtained from tests performed by subcontractors are clearly identified on

the test report by subcontractor name and accreditation number.

The subcontractors report their results in writing or electronically. A copy of the

subcontractors report is made available to the client if requested. If requested, VL
forwards the actual report received from the subcontractor on their letterhead with the

test results.
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28.1 Electronic Transmission of Results

All test results transmitted by telephone, fax, e-mail, or other electronic means comply
with the requirements of the TNI Standard and associated procedures to protect the
confidentiality and proprietary rights of the client (see Section 22- "Environmental
Methods and Method Validation").

28.4.1 Electronic Data Deliverables (E,DD)

a) VL can provide a standard EDD format from the LIMS. which is offered to all
clients and includes detailed format information.

b) A project-specific EDD can be is created in the LIMS and validated against both the
client specifications and LIMS data. This EDD is saved and maintained on the
server for future use on this project.

c) Upon request. VL can generate customized EDDs from non-LIMS applications
(e.g., Excel) using LIMS data. Because this type of EDD requires transcription of
data from the LIMS to a non-LIMS application, a peer review process ensures
accuracy of the EDD.

28.5 Amendments to Test Reports

Material amendments to a test report after it has been issued are made only in the form
of another document or data transfer. All supplemental reports meet all the
requirements for the initial report and the requirements of this Quality Manual.

Amended test reports include the statement on the cover page, "This is a revised report
that refle cts (reason .for re-issue)" .

Also on the cover page of the revised report is a new signature date (if revised on a
different date than the original report) with "Revised" appearing next to the new date.
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Appendix A

Veritas Laboratories Ethics and Data Integrity Policy

A.l Introduction

Veritas Laboratories is a private environmental laboratory operating in Las Vegas, Nevada,

certified by the Nevada Division of E,nvironmental Protection's Bureau of Safe Drinking Water.
Analytical work performed for Veritas Laboratories clients must meet regulatory requirements,
including the Clean Water Act (CWA), the Resource Conservation and Recovery Act (RCRA),
and the Safe Drinking Water Act (SDWA) and/or may be used fbr decision-making purposes.

Veritas Laboratories continually strives to ensure "Truth in Quality, Truth in Service".

A.2 Ethics

According to Webster, ethics are o'the principles of conduct governing an individual or group".
For Veritas Laboratories, the principles of conduct are contained within its standard operating
procedures and within thts Quality Manual. Ethical lapses occur if an employee is unwilling or
unable to abide by these principles of conduct.

A.3 Data Inteeritv

The integrity of laboratory data is maintained when data is unchanged from the source and has

not been accidentally or intentionally modified. altered or destroyed. Aspects of data integrity
include accuracy. correctness and validity. Employees of Veritas Laboratories maintain the

integrity of data by following procedures exactly and by adhering to ethical laboratory practices.

A.4 Commitment to Ethical Laboratorv Practices

The owners and employees of Veritas Laboratories are committed to the production of data that
meets the required levels of accuracy and precision and. without exception, conduct their work
abiding by the sound scientific and ethical practices that govern the analysis of environmental
samples.

A.5 Failure to Meet Ethical Standards

Misrepresentation of facts or the manipulation and/or falsification of data is strictly prohibited
and all employees acknowledge that suclr activities result in disciplinary action, up to, and
inc I udin g, te rmin at io n.
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A.6 Trainine

Employees of Veritas Laboratories are provided training on this Quality Manual and on all
analytical procedures for which they are responsible. In addition, specific training related to the
concepts of laboratory ethics and data integrity are provided when an employee is hired and
annually thereafter. Each employee is required to read this policy and provide a signature
indicating that they understand, and agree to abide by, the policy. In doing so, they formally
acknowledge that these concepts are understood and they accept the consequences of not
performing their work in an ethical manner.

A.7 Improper Practice vs. Fraud per the Environmental Protection Agencv (EPA) and
the EPA Office of the Inspector General (OIG)

4.7.1 Improper Practice: A scientifically unsound or technically unjustified omission,
manipulation, or alteration of analytical procedures.

A.7.2 Fraud: The deliberate falsification of analytical and quality assurance results where
failed method and contractual requirements are made to appear acceptable.

A.7.3 The performance of improper practices does not always constitute fraud. Improper
training and poor decision making can lead to such mistakes (Section A.8). Section A.9 discusses
conditions that might lead an analyst to make mistakes that might be deemed fraudulent.

A.8 Examples of Improper Laboratorv Practices

A.8.1 Improper Preparation Practices
o Not preparing a Performance Testing (PT) sample before analysis
o Not preparing calibration standards when required by the method
o Not adding surrogates or spikes until after preparation - post spike
. Not digesting samples for metals analysis when required by the method

A.8.2 Treating Batch QC Differently from Samples
o Not treating batch QC samples in the same way as the rest of the batch

o Not extracting or digesting method blank or LCS
o Not using the same clean-up techniques on the QC samples as on client samples

. Reserving special glassware for blanks
o Blank may appear cleaner than samples would
o May report sample results that are blank-related but not reflective of the sample

itself
4.8.3 Improper Spiking Procedures

o Spiked samples must be subjected to all the analytical processes as the client samples
(e.9., extraction)

A.8.4 Improper Calibration Procedures
. lJsing calibration procedures that are not allowed by the approved method for the

analysis (e.g.. second-order curve)
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a

A.8.5
o

o

o

A.8.6
o

results don't "work out" and not using the "bad"

data
o Running QC samples without documented evaluation criteria, leading to

inconsistent evaluation of the results

A.8.7 Improper Analytical Procedures - Data Modification/Manipulation/Selection
o Modification of existing data to represent values different from the actual results

o Time travel (making it appear that the samples were analyzed at a time different from the

actual time)
. Improper manual integration (procedures for integration and examples of improper

integration found in SOP # 1300VL
o Dry labbing of data

o Changing a computer-generated report to represent sample results which were

never actually generated by the lab

o Using the result from one sample and applying it to others even if the others

weren't actually analyzed
o Manually entering random values for results never determined through actual

analysis (e.g., the results for this location are always non-detect, so analyst enters

non-detect without performing the analysis)

A.9 Potential Causes of Ethical Lapses

Production pressure - A heavy workload and meeting turnaround times could cause an

analyst to resort to improper practices if there is a perceived pressure to get results, "no

matter what".
Conflicts of interest - The client is interested in getting speci/ic results and the

laboratory's continued relationship with that client depends on specific results, so the

analyst or laboratory director chooses an improper practice over the truth.

Lack of awareness - The analyst is not aware of a certain improper practice(s).

Misinterpretation of method requirements - The way the analyst interprets the method

requirement is different from either the regulator or laboratory certification offltcer.

Personality and attitude - An analyst feels that they are above the "law" or they don't
care about the reputation of the laboratory or meeting the goals of the laboratory (VL -
"Truth in Quality, Truth in Service"). The analyst is a poor decision-maker.

Financial Instability - Cutting corners or participating in improper laboratory practices

helps the "bottom line".

Selective removal of "bad" points to avoid re-running standards

Data Deletion
Removal of existing data to give the appearance of "non-detect" results (the particular

location is always 'onon-detect", so analyst makes that true by deleting contrary data)

Selective removal of MDL datapoints (choosing the "best" seven of eight dala points)

Raw data packages not containing all the data, including failed data

Improper Use of QC Data
Selective use of QC data

o Running extra QC in case some

a

o
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Poor workload management - pressure is created due to either inequitable distribution of
work or too much work for the number of analysts.
Inadequate documentation and document control - Proper practices that are improperly
documented or not documented at all arc Improper practices.
Unclear roles and responsibilities - Analyst unclear as to who is ultimately responsible
for the results generated by the laboratory; also unclear as to who should be consulted
when questions arise.

Inadequate procedures for addressing ethical dilemmas - Laboratory staff should all have
someone with whom they can discuss any particular ethical dilemma before an improper
practice is performed.
Inadequate oversight - Consistent review of data packages will help uncover any
improper practices. Emphasis on laboratory ethics keeps the analysts aware of their
responsibility in generated accurate. valid. defensible data.

A.10 Summarv Statement

"Real science is a search for the truth as can be demonstrated by repeatable measurements of
natural phenomena. There should never be undue pressure for results to turn out in some pre-
conceived way. Hypotheses should be tested honestly. Conclusions should not be exaggerated. If
errors are made, they should be admitted and then everyone should move forward for the greater
good. A true scientist is a person of undeniable integrity, who is trustworthy in the face of all
odds."

Creclit:Rzss lrrydenborg, Environmental Assessment Section Administrator, Florida DEP
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R6sum6s

Bruce G. Cunningham

B.A. in Biology-Laboratory Director and QA Manager

Bruce has worked in the environmental laboratory industry since 1985. He established
Veritas Laboratories in October, 2004, and is responsible for the day-to-day laboratory
operations, sample log-in, data reporting, sales and marketing activities, and accounting
functions. Bruce also performs soil sample preparation and operates a GC for TPH. He
assists clients with defining analytical objectives for permitting requirements and
regulatory compliance. These requirements and compliance include those for wastewater,
hazardous waste, storm water, and drinking water. He also oversees and participates in
the company's Project Management and Customer Service Functions, while assisting
clients with project planning, status, and final data preparation.

Stan K. Van Wagenen

B.S. in Chemistry; M.S. in Toxicology-Technical Director and QA Manager

In addition to being co-owner, Stan serves as a consultant to Veritas Laboratories in the
capacity of Technical Director and QA Manager. Stan has extensive experience in the
environmental laboratory industry, in both the private and public sectors. Stan received
his M.S. in Toxicology from the University of Arizona (lJ of A) in 1986 afterreceiving
his B.S. in Chemistry from the Il of A. Subsequent to obtaining his masters' degree, he

spent six years as the laboratory supervisor of the environmental lab at the Nevada Test
Site operated by REECo. There he gained experience in GC/MS, HPLC, IC, GC,
radiochemistry and wet chemistry techniques. He joined Nevada Environmental
Laboratories in 1992, where he was the Laboratory Manager for ten years. Since 2002,
Stan has been employed in the public sector, specifically in the drinking water industry.
Stan possesses extensive knowledge in GC, GC/MS, IC and wet chemistry techniques as

well as state and federal regulations.

Monica Lopez - Sample Control Technician

Monica graduated from Chaparral High School in Las Vegas. She joined Veritas
Laboratories in September of 2022.

Katarzyna (Kasia) Sakowska-Laboratory Scientist

Kasia earned a master engineer degree in Technology of Food Chemistry from the Technical
University of Lodz in Poland. Prior to Veritas Laboratories, she was employed for three years
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as a Chemist at Effex Analytical in Las Vegas. She joined Veritas Laboratories in October
2016.

Rosemary Paredes-Laboratory Scientist

Rosemary earned her Bachelor of Science Degree in Biological Sciences from the [Jniversity
of Nevada-Las Vegas. Rosemary joined Veritas Laboratories in April of 2022.

David (Dave) Faircloth - Laboratory Scientist

Dave earned a Masters Degree in V.P.l and S.U. in Blacksburg, Virginia. Prior to Veritas
Laboratories, he was employed for ten years as a QC Officer/Technical Director at

SEM/Silver State Labs Inc. in Las Vegas, NV. He joined Veritas Laboratories in 2018.

Rita Alhawyek - Laboratory Technician (Part-Time)

Rita earned her Bachelor of Science in Biology from the University of Nevada-Las Vegas.

She joined Veritas Laboratories in July of 2024. Rita is currently enrolled in IINLV's
Master's Program in which she's majoring in Environmental Engineering.

Donna Rouhani - Sample Control Technician

Donna will graduate with her Bachelor of Science Degree in Mathematics from the

[Jniversity of Nevada-Las Vegas in May of 2025. Donna is currently a [Jndergraduate
Research Assistant investigating disinfection by-products removal from drinking water using

environmentally sustainable and inexpensive hydrochar derived from walnut shells. She has

operated a GC-MS instrument in her research and has performed general laboratory
maintenance and upkeep. Donna joined Veritas Laboratories in November of 2024.

ProperQ of Veritas Laboratories
133 QAPP- CLV Brownfields Cleanup 

Grant for Symphony Park (Revision 2): September 2025



AppendirB-Rev7.2
Effictive: l2/31/2021

Quality Manual Page App B-1 of App B-8

Job Descriptions

Introduction: Veritas Laboratories is a small private environmental laboratory with two owners,
one of which leads the day-to-day operations of the laboratory. Then second owner acts in an
advisory technical capacity and is not present in the day-to-day operations of the laboratory.
Along with the owners, there are four full-time employees.

Although desired education and experience requirements are detailed in the below job
descriptions, VL is dependent on filling positions as quickly as possible and may hire staff that,
although they do not meet the stated education and training requirements, demonstrate the
capacity to acquire the skills necessary for success in that job description. A six-month
probationary period allows for assessment of the employee's progress toward meeting their VL
job goals.

In addition, there may be some cross-over of duties among job descriptions dependent on the
workload within each of the analytical disciplines. Each VL staff member is expected to assist as
needed so that VL can meet all commitments to its clients. VL ensures that staff members are
adequately trained for any job duties to which they are assigned.

Laboratorv Scientist

General:
The Laboratory Scientist works independently under the general supervision of the Laboratory
Director and fills the highest analytical (bench) level in the VL organizational structure. This
position is primarily responsible for the performance of complex instrumental analyses (e.g., GC
and GC/MS) while also assisting with lower-level analytical work.

Job Responsibilities:
Responsibilities below are reflective of the types of responsibilities within this job description
but do not include all possible responsibilities.

1) Adherence to health and safety guidelines as appropriate for job functions and
responsibilities and as detailed in the Chemical Hygiene Plan and method SOPs

2) Preparation of samples using procedures prescribed in method SOPs
3) Performing chemical analyses using written method SOPs
4) lJsing manual and instrument methods to determine analytical results for samples
5) Recording andlor uploading analytical results to the Laboratory Information Management

System (LIMS)
6) Reviews raw data (e.g., chromatograms) to determine validity of results relative to

instrument method and quality assurance requirements
7) Reviews final results to determine consistency with previously reported results
8) Recognizes and reports analytical anomalies to the Laboratory Director , works"

according to the laboratory's quality assurance procedures. to correct anomalies
9) Performs routine maintenance of instruments
10) Conforms to laboratory QA/QC practices
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1 1) Performs general housekeeping in work area

Job Requirements:
Individuals in this position must have, or demonstrate the aptitude/ability to acquire, the
following knowledge, skills and abilities:

1) Knowledge of scientific methods and the ability to read, interpret and follow standard
analytical methods

2) Knowledge of analytical and/or general scientific principles
3) Demonstration of strong mathematical aptitude
4) Ability to learn and operate complex instrumentation, including, but not limited to, gas

chromatography, gas chromatography/mass spectrometry. inductively coupled plasma
(lCP), and instrument specific data systems (e.g., data reduction software such as

Chromeleon) and instrument methods
5) Ability to make modifications to instrument methods to improve method performance
6) Ability to use a LIMS
7) Knowledge of general laboratory procedures
8) Knowledge of laboratory safety procedures and rules
9) Knowledge of chemical hazards and ability to mitigate such hazards in the laboratory
10) Ability to manage a varied workload and establish workload priority based on analytical

requirements and client need

Education and Experience:
A Bachelor's degree in the physical sciences from an accredited college/university is required.
Experience working in an environmental or other similar analytical laboratory is desirable.
Appropriate experience may also be substituted for a portion of the educational requirement
(e.g., Associates degree plus 4 years appropriate experience).

Laboratorv Analvst

General:
The Laboratory Analyst works independently under the general supervision of the Laboratory
Director with guidance, as needed, from the Laboratory Scientist. This position is primarily
responsible for instrumental analyses such as Ion Chromatography (IC) and Inductively Coupled
Plasma-Optical Emission Spectroscopy (lCP-OES) while also assisting with lower level
analytical work.

Job Responsibilities:
Responsibilities below are reflective of the types of responsibilities within this job description
but do not include all possible responsibilities.

1) Adherence to health and safety guidelines as appropriate for job functions and

responsibilities and as detailed in the Chemical Hygiene Plan and method SOPs

2) Preparation of samples using procedures prescribed in method SOPs

3) Performing chemical analyses using written method SOPs

4) Using manual and instrument methods to determine analytical results for samples
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5) Recording and/or uploading analytical results to the Laboratory Information Management
System (LIMS)

6) Reviews raw data to determine validity of results relative to method and quality
assurance requirements

7) Reviews final results to determine consistency with previously reported results
8) Recognizes and reports analytical anomalies to the Laboratory Director ; works,

according to the laboratory's quality assurance procedures. to correct anomalies
9) Conforms to laboratory QA/QC practices
10) Performs general housekeeping in work area

Job Requirements:
Individuals in this position must have, or demonstrate the aptitude/ability to acquire, the
following knowledge, skills and abilities:

1) Knowledge of scientific methods and the ability to read. interpret and follow standard
analytical methods

2) Knowledge of analytical and/or general scientific principles
3) Demonstration of strong mathematical aptitude
4) Ability to learn and operate instrumentation, including, but not limited to, autotitrator,

ion chromatography (lC), inductively coupled plasma-optical emission spectrometry
(ICP-OES), and instrument specific data systems (e.g., data reduction software such as
Chromeleon) and instrument methods

5) Ability to use a LIMS
6) Knowledge of general laboratory procedures
7) Knowledge of laboratory safety procedures and rules
8) Knowledge of chemical hazards and ability to mitigate such hazards in the laboratory
9) Ability to manage a varied workload and establish workload priority based on analytical

requirements and client needs

Education and Experience:
An Associate's degree in the physical sciences from an accredited two-year college is required.
Two years experience in an environmental or other similar analytical laboratory is desirable.
Appropriate experience may also be substituted for the educational requirement (e.g., high
school diploma plus 4 years appropriate experience).

Laboratorv Technician

General:
The Laboratory Technician works under the direct supervision of the Laboratory Director with
guidance, as needed, from the Laboratory Analyst and Laboratory Scientist. The position is
primarily responsible for bench-level wet chemistry while also assisting with instrumental
analyses such as IC and ICP-OES.

Job Responsibilities:
l) Adherence to health and safety guidelines as appropriate for job functions and

responsibilities and as detailed in the Chemical Hygiene Plan and method SOPs
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2) Preparation of samples using procedures prescribed in method SOPs

3) Performing chemical analyses using written method SOPs

4) Using manual and instrument methods to determine analytical results for samples
5) Recording and/or uploading analytical results to the Laboratory Information Management

System (LIMS)
6) Reviews raw data to determine validity of results relative to method and quality

assurance requirements; follows established quality assurance practices to ensure data

meets requirements prior to data entry or uploading
7) Conforms to laboratory QA/QC practices
8) Performs general housekeeping in work area

Job Requirements:
1) Knowledge of scientific methods and the ability to read, interpret and follow standard

analytical methods
2) Knowledge of analytical and/or general scientific principles
3) Ability to learn and operate instrumentation, including, but not limited to, autotitrator,

ion chromatography (lC). inductively coupled plasma-optical emission spectrometry
(ICP-OES), and instrument specific data systems (e.g., data reduction software such as

Chromeleon) and instrument methods
4) Ability to use a LIMS
5) Knowledge of general laboratory procedures

6) Knowledge of laboratory safety procedures and rules
7) Knowledge of chemical hazards and ability to mitigate such hazards in the laboratory

8) Ability to manage a varied workload

Education and Experience:
A high school diploma, with high school chemistry and biology, is required. Two years

experience in an environmental or other similar analytical laboratory is desirable.

Sample Control Technician

General:
The Sample Control Technician works under the direct supervision of the Laboratory Director.
The position is primarily responsible for receiving, logging and disbursing samples to the

appropriate VL staff member or providing for shipment of sample(s) to a designated

subcontractor. This position also performs limited wet chemistry, including pH and conductivity
analyses.

Job Responsibilities:
1) Receives incoming samples and verifies all aspects of the receipts with the chain-of-

custody (COC) document, noting and comecting (if possible) discrepancies

2) Logs samples into the Laboratory Information Management System (LIMS)
3) Creates sample labels and ensures that samples are properly stored and/or delivered to the

appropriate VL laboratory
4) Prepares bottle kits for clients according to SOP or other guidelines
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5) Ships samples to designated subcontract laboratories, ensuring adequate preservation and
packaging of samples

6) Monitors freezer and refrigerator temperatures according to quality assurance
requirements

7) Schedules couriers for sample pick-up or delivery of samples to local subcontractors
8) Adherence to health and safety guidelines as appropriate for job functions and

responsibilities and as detailed in the Chemical Hygiene Plan and method SOPs
9) Performs chemical analyses using written method SoPs
l0) Conforms to laboratory QA/QC practices
1 1) Performs general housekeeping in work area

Job Requirements:
1) Ability to communicate orally and in writing
2) Knowledge of office practices and equipment
3) Ability to use a LIMS
4) Knowledge of basic laboratory testing procedures
5) Knowledge of laboratory saf-ety procedures and rules
6) Knowledge of chemical hazards and ability to mitigate such hazards in the laboratory
7) Ability to organize work and pay attention to detail

Education and Experience:
A high school diploma is required. Job experience demonstrating an individual's ability to meet
specified job requirements is desirable.
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Appendix C

Description of Laboratory Spaces and Floor Plans

Suite 4 (1.249 sq. ft.):
1) Primary office area with desk and associated office equipment.
2) Wet chemistry (autotitrator and IC)
3) Organic chemistry (GC and GC/MS)
4) Storage and future analytical space

5) Lunch room/conference room
6) Bathroom

Suite 5 (599 sq. ft.):
1 ) Sample receivin g area
2) Microbiology (IDEXX Quanti-Tray@), basic wet chemistry [pH, conductivity, Hach

spectrophotometric analyses (e.g., phosphate)
3) Storage for supplies (e.g., bottles) and primary storage of samples (refrigerators and

freezers)
4) Bathroom

Suite 8 (924 sq. ft.):
1) Metals analysis (ICP-OES)
2) Wet chemistry (TDS, TSS, Oil and Grease, sample filtration, sample digestion)
3) Sample storage room with refrigerators
4) Sample disposal
5) General storage
6) Bathroom
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Veritas Laboratories
Floor Plans
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Appendix D

Glossary

Acceptance Criteria: Specified limits placed on characteristics of an item, process, or service

defined in requirement documents.
Accreditation: The process by which an agency or organization evaluates and recognizes a
laboratory as meeting certain predetermined qualifications or standards, thereby accrediting the

laboratory.
Accreditation Body: The territorial, state or federal agency having responsibility and

accountability for environmental laboratory accreditation and which grants accreditation.
Accuracy: The degree of agreement between an observed value and an accepted reference value.

Accuracy includes a combination of random error (precision) and systematic error (bias)

components that are due to sampling and analytical operations; a data quality indicator.
Analysis Date: The calendar date of analysis associated with the analytical result reported for an

accreditation or experimental field of proficiency testing.
Analyst: The designated individual who performs the "hands-on" analytical methods and

associated techniques and who is the one responsible for applying required laboratory practices

and other pertinent quality controls to meet the required level of quality.
Analytical Uncertainty: A subset of Measurement lJncertainty that includes all laboratory

activities performed as part of the analysis.
Assessment: The evaluation process used to measure or establish the performance,

effectiveness, and conformance of an organization and/or its systems to defined criteria (to the

standards and requirements of laboratory accreditation).
Audit: A systematic and independent examination of facilities, equipment, personnel, training,
procedures, record-keeping, data validation, data management, and reporting aspects of a system

to determine whether QA/QC and technical activities are being conducted as planned and

whether these activities will effectively achieve quality objectives.
Batch: Environmental samples that are prepared and/or analyzed together with the same process

and personnel, using the same lot(s) of reagents. A preparation batch is composed of one (1) to

twenty (20) environmental samples of the same quality systems matrix, meeting the above

mentioned criteria and with a maximum time between the start of processing of the first and last

sample in the batch to be twenty-four (24) hours. An analytical batch is composed of prepared

environmental samples (extracts, digestates or concentrates) which arc analyzed together as a

group. An analytical batch can include prepared samples originating from various quality system

matrices and can exceed twenty (20) samples.
Bias: The systematic or persistent distortion of a measurement process, which causes errors in

one direction (i.e., the expected sample measurement is different from the sample's true value).

Blank: A sample that has not been exposed to the analyzed sample stream in order to monitor
contamination during sampling, transport, storage or analysis. The blank is subjected to the usual

analytical and measurement process to establish a zero baseline or background value and is

sometimes used to ad.just or correct routine analytical results. Blanks include:

Method Blank; A sample of a matrix similar to the batch of associated samples (when available)

that is free from the analytes of interest and is processed simultaneously with and under the same
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conditions as samples through all steps of the analytrcal procedures, and in which no target
analytes or interferences are present at concentrations that impact the analytical results for
sample analyses.
Calibration Blank: A sample of analyte-free media which is used to establish the low range of a
calibration.
Equipment Blank' A sample of analyte-fiee media which has been used to rinse common
sampling equipment to check effectiveness of decontamination procedures.
Field Blank: Blank prepared in the field by filling a clean container with pure de-ionized water
and appropriate preservative, if any, for the specific sampling activity being undertaken.
Blind Sample: A sub-sample for analysis with a composition known to the submitter. The
analyst/laboratory may know the identity of the sample but not its composition. It is used to test
the analyst's or laboratory's proficiency in the execution of the measurement process.
Single Blind: A sample submitted to evaluate performance with concentration and identity
unknown to the analyst but known to the provider.
Double Blind: A sample submitted to evaluate performance with concentration and identity
unknown to the analyst and laboratory; the concentration and identity is also unknown to the
provider but acceptance limits for the results are generally calculated from results received from
double blind samples.
Calibration: A set of operations that establish, under specified conditions, the relationship
between values of quantities indicated by u measuring instrument or measuring system, or values
represented by a material measure or a reference material, and the corresponding values realized
by standards.
1) In calibration of support equipment the values realized by standards are established through
the use of reference standards that are traceable to the International System of Units (SI).
2) In calibration according to methods, the values realized by standards are typically established
through the use of Reference Materials that are either purchased by the laboratory with a
certificate of analysis or purity, or prepared by the laboratory using support equipment that
has been calibrated or verified to meet specifications.
Calibration Curve: The mathematical relationship between the known values, such as
concentrations, of a series of calibration standards and their instrument response.
Calibration Standard: A substance or reference material used for calibration.
Certified Reference Material (CRM): Reference material, accompanied by a certificate (e.g.,
Certificate of Analysis), having a value, measurement uncertainty. and stated metrological
traceability chain to a national metrology institute.
Chain of Custody Form: Record that documents the possession of the samples from the time of
collection to receipt in the laboratory. This record generally includes: the number and types of
containers; the mode of collection; the collector; time of collection; preservation; and requested
analyses. See also Legal Chain of Custody Protocols.
Continuing Calibration Verification (CCV): An analytical standard prepared from the same
source as the calibration standards that is analyzed periodically prior to. during, and/or after
analysis of samples to verify the continued accuracy of an instrument calibration.
Confirmation: Verification of the identity of a component through the use of an approach with a
different scientific principle from the original method. These may include, but are not limited to:
Second column conflrmation, Alternate wavelength, Derivatization, Mass spectral interpretation,
Alternative detectors, or Additional cleanup procedures.
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Data Reduction: 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.
Demonstration of Capability: A procedure to establish the ability of the analyst to generate
analytical results of acceptable accuracy and precision. Initial Demonstration of Capabitity
(DOC) and Ongoing Demonstration of Capability (ODOC).
Experimental Field of Proficiency Testing (Experimental FoPT): Analytes for which a

laboratory is required to analyze a PT sample if they seek or maintain accreditation for the field
of accreditation but for which successful analysis is not required in order to obtain or maintain
accreditation.
Field of Accreditation: Those matrix, technology/method. and analyte combinations for which
the accreditation body offers accreditation.
Field of Proficiency Testing (FoPT): Analytes for which a laboratory is required to
successfully analyze aPT sample in order to obtain or maintain accreditation, collectively
defined as: matrix, technology/method, analyte.
Finding: An assessment conclusion referenced to a laboratory accreditation standard and
supported by objective evidence that identifies a deviation from a laboratory accreditation
standard requirement.
Holding Times: The maximum time that can elapse between two (2) specified activities.
Initial (or Independent) Calibration Verilication (ICV): An analytical standard used to verify
calibration prior to analysis of samples. The ICV is obtained from a separate source than the
calibration standards, but may be from a dffirent lot from the same vendor.
Internal Standard: A known amount of standard added to a test portion of a sample as a

reference for evaluating and controlling the precision and bias of the applied analytical method.
Laboratory Control Sample (LCS): A sample matrix, free from the analytes of interest, spiked
with verified known amounts of analytes or a material containing known and verified amounts of
analytes and taken through all sample preparation and analytical steps of the procedure unless

otherwise noted in a reference method. It is generally used to establish intra-laboratory or analyst
specific precision and bias or to assess the performance of all or a portion of the measurement

system. This is sometimes referred to as a Laboratory Fortified Blank (LFB).
Legal Chain of Custody Protocols: Procedures employed to record the possession of samples

from the time of sampling through the retention time specified by the client or program. These
procedures are performed at the special request of the client and include the use of a Chain of
Custody Form that documents the collection, transport, and receipt of compliance samples by the

laboratory. In addition, these protocols document all handling of the samples within the

laboratory.
Matrix: The substrate of a test sample.
Matrix Duplicate: A replicate aliquot of the same sample (i."., matrix) prepared in the

laboratory and analyzed to obtain a measure of precision.
Matrix Effects: Manifestations of non-target analytes or physical/chemical characteristics of a
sample that prevents the accurate quantification of the target analyte (i.e., the compound or
element of interest being effectively quantified by the test method) as it is routinely performed,
typically adversely impacting the reliability of the determination. For example, a matrix effect

can give rise to a high or low bias.
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Matrix Spike: An aliquot of a sample prepared by adding a known amount of target analyte(s)
to a specified amount of the sample for which an independent test result of target analyte(s)'
concentration is available. The prepared sample is then taken through all sample preparation and
analytical steps of the procedure unless otherwise noted in a reference method. Matrix spikes are
used, for example, to determine the effect of the sample's matrix on a method's recovery
efficiency.
Matrix Spike Duplicate: A replicate matrix spike prepared in the laboratory and analyzed to
obtain a measure of the precision of the recovery for each analyte.
Measurement System: A method. as implemented at aparticular laboratory, which includes
the equipment used to perform the test and the operator(s).
Method: A body of procedures and techniques for performing an activity (e.g., sampling,
chemical analysis, quantification), systematically presented in the order in which they are to be
executed.
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
and is determined from analysis of a sample in a given matrix containing the analyte. The MDL
is determined using the procedure at 40 CFR 136, Appendix B.
Minimum Reporting Level (MRL): The minimum value below which data are documented as
non-detects.
Mobile Laboratory: A portable enclosed structure with necessary and appropriate
accommodation and environmental conditions for a laboratory, within which testing is performed
by analysts. Examples include but are not limited to trailers, vans, and skid-mounted structures
configured to house testing equipment and personnel.
National Institute of Standards and Technology (NIST): A federal agency of the US
Department of Commerce's Technology Administration that is designed as the United States
national metrology institute (NMI).
Precision: The degree to which a set of observations or measurements of the same property,
obtained under similar conditions, conform to themselves; a data quality indicator. Precision is
usually expressed as standard deviation, variance or range, in either absolute or relative terms.
Preservation: A.ty conditions under which a sample must be kept in order to maintain chemical
andlor biological integrity prior to analysis.
Primary Accreditation Body (Primary AB): The accreditation body responsible for assessing
a laboratory's total quality system, on-site assessment, and PT performance tracking for fields of
accreditation.
Procedure: A specified way to carry out an activity or process. Procedures can be documented
or not.
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 Testing Program (PT Program): The aggregate of providing rigorously controlled
and standardized environmental samples to a laboratory for analysis, reporting of results,
statistical evaluation of results and the collective demographics and results summary of all
participating laboratories.
Proficiency Testing Provider (PTP): A person or organization accredited by the TNl-approved
Proficiency Testing Provider Accreditor to operate a TNl-compliant PT program.
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Proficiency Testing Provider Accreditor (PTPA): An organization that is approved by TNI to
accredit and monitor the performance of proficiency testing providers.
Proficiency Testing Sample (PT Sample): A sample, the composition of which is unknown to
the laboratory and is provided to test whether the laboratory can produce analytical results within
the specified acceptance criteria.
Proficiency Testing Study (PT Study)r A single complete sequence of circulation of
proficiency testing samples to all participants in a proficiency test program.

Protocol: A detailed written procedure for field and/or laboratory operation (e.g., sampling,
analysis) which must be strictly followed.
PT Study Closing Date: The calendar date for which analytical results for a PT sample shall be

received by the PT provider from the laboratory.
PT Study Opening Date: The calendar date that a PT sample is first made available to any

laboratory by a PT provider.

Qualify Assurance: 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.

Quality Control: The overall system of technical octivities that measures the attributes and

performance of a process, item, or service against defined standards to verify that they meet the

stated requirements established by the customer; operational techniques and activities that are

used to fulfill requirements for quality; also the system of activities and checks used to ensure

that measurement systems are maintained within prescribed limits, providing protection against

"out of control" conditions and ensuring that the results are of acceptable quality.

Quality Control Sample: A sample used to assess the performance of all or a portion of the

measurement system. One of any number of samples, such as Certified Reference Materials, a
quality system matrix fortified by spiking, or actual samples fortified by spiking, intended to

demonstrate that a measurement system or activity is in control.

Quality Manual: A document stating the management policies, objectives, principles,

organizational structure and authority, responsibilities. accountability, and implementation of an

agency, organization, or laboratory, to ensure the quality of its product and the utility of its
product to its users.

Quatity System: A structured and documented management system describing the policies,

objectives, principles, organizational authority, responsibilities, accountability, and
implementation plan of an organization for ensuring quality in its work processes, products
(items), and services. The quality system provides the framework for planning, implementing,
and assessing work performed by the organization and for carrying out required quality
assurance (QA) and quality control (QC) activities.

Quality System Matrix: These matrix definitions are to 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 fiom a gas or vapor that are

collected with a sorbant tube, impinger solution, filter. or other device.

Aqueous.' Any aqueous sample excluded from the definition of Drinking Water or

Saline/E,stuarine. 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 shall be grouped according to origin.
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Chemical Wuste: A product or by-product of an industrial process that results in a matrix not
previously defined.
Drinking Water:Any aqueous sample that has been designated a potable or potential potable
water source.

lVon-Aqueous Liquid: Any organic liquid with <15% settleable solids.
Saline/Estuarine:Any aqueous sample from an ocean or estuary, or other salt water source such
as the Great Salt Lake.
Solids. Includes soils, sediments, sludges and other matrices with >l50 settleable solids.
Raw Data: The documentation generated during sampling and analysis. This documentation
includes, but is not limited to, field notes, electronic data, magnetic tapes, untabulated sample
results, QC sample results, print outs of chromatograms, instrument outputs, and handwritten
records.
Reference Material: 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.
Reference Method: A reference method is a method issued by an organization generally
recognized as competent to do so. When a laboratory is required to analyze a parameter by a
specified method due to a regulatory requirement, the parameter/method combination is
recognized as a reference method.
Reference Standard: Standard used for the calibration of working measurement standards in a
given organization or at a given location.
Revocation: The total or partial withdrawal of a laboratory's accreditation by an accreditation
body.
Sample: A part of a larger whole or a single item of a group; a finite subset of a statistical
population. A representative sample serves to provide data or information concerning the
properties of the whole group or population.
Sampling: Activity related to obtaining a representative sample of the object of conformity
assessment, according to a procedure.
Second Source Calibration Standard: A standard obtained or prepared from a source
independent of the source of standards for the initial calibration that is used to verify the
correctness of a calibration. The second source standard is usetl to prepare the ICV.
Selectivity: The ability to analyze. distinguish, and determine a specific analyte or parameter
from another component that may be a potential interferent or that may behave similarly to the
target analyte or parameter within the measurement system.
Sensitivity: The capability of a method or instrument to discriminate between measurement
responses representing different levels (e.g., concentrations) of a variable of interest.
Standard: The document describing the elements of laboratory accreditation that has been
developed and established within the consensus principles of standard setting and meets the
approval requirements of standard adoption organizations procedures and policies.
Standard Operating Procedures (SOPs): A written document that details the method for an
operation, analysis" or action, with thoroughly prescribed techniques and steps. SOPs are
officially approved as the methods for performing certain routine or repetitive tasks.
Stock Solution: A solution containing an analyte that is prepared using a reference traceable to
EPA. the NIST or a source that will attest to the purity and authenticity of the reference material.
Study: This term refers to a PT Study or Supplemental pr Study.
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Supplemental Proficiency Testing Study (Supplemental PT Study): A PT sample that may be
from a lot previously released by a PT Provider that meets the requirements for supplemental PT
samples but does not have pre-determined opening and closing dates.
Surrogate Standard: A non-target analyte that has similar chemical properties to the analyte of
interest. The surrogate standard is added to the sample in a known amount and used to evaluate
the response of the analyte to preparation and analysis procedures.
Suspension: The temporary removal of a laboratory's accreditation for a defined period of time,
which shall not exceed six (6) months or the period of accreditation, whichever is longer, in
order to allow the laboratory time to correct deflciencies or area of non-conformance.
Technology: A specific arrangement of analytical instruments" detection systems, andlor
preparation techniques.
TNI PT Board: A board consisting of TNI members or affiliates. appointed by the TNI Board of
Directors, which is responsible for the successful implementation and operation of the TNI
Proficiency Testing Program. The duties of the TNI PT Board are defined in the TNI PT Board
Charter.
Traceability: 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.
Verification: Confirmation by examination and objective evidence that specified requirements
have been met.
NOTE: In connection with the management of measuring equipment, verification provides a
means for checking that the deviations between values indicated by a measuring instrument and
corresponding known values of a measured quantity are consistently smaller than the
maximum allowable error defined in a standard, regulation or specification peculiar to the
management of the measuring equipment. The result of verification leads to a decision either to
restore in service, to perform adjustment, to repair, to downgrade, or to declare obsolete. In all
cases, it is required that a written trace of the verification performed shall be kept on the
measuring instrument's individual record.
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Appendix E

La bo rato ry Acc red i ta tio n/C e rtifi ca tio n/Recogn iti o n

Veritas Laboratories maintains the following certifications and accreditations:

The parameter lists for each organization may be
suspended, the laboratory will immediately cease

way and inform clients impacted by the change.

fbund below. If accreditation
to use the certificate number

is terminated or
reference in any

Table of Methods I
Accreditation Body: Clark County Buildine Department, Expiration Date: 03121125

Matrix: Soil
Method Analyte

ASTM 2791, ASTM D516/Hach 8051, EPA
9045D, SM 2540C, SM 25808, SM4500-S2
D/Hach 813 1, SM 4500-Cl E, AASHTO T-
288, EPA 6010B, SM 4500-SO4 E,
AASHTO T-291 A, AASHTO T-290 B

Soluble Sodium, Soluble Sulfate, Resistivity, Redox Potential
(ORP), Soluble Sulfide, pH, Soluble Chloride, Total Soluble
Sodium Sulfate, Total Soluble Salts (Solubility)

Table of Methods II
Accreditation Body: NDEP BSDW. Expiration Date: 0713112025
Matrix: CWA (Non Potable Water), RCRA (Non Potable Water), RCRA (Solid and Waste Materials),
SWA (Potable Water)

Ceritied Analvtes: See Following Pages

Table of Methods III
Accreditation Body: Centers for Disease Control (CDC), Expiration Date: 12101125

Matrix: Potable and Non-Potable Water
Ceritied Analytes: Legionella, Total and Serotypes by CDC Culture Method

Property o./' Veritas Laboratories148 QAPP- CLV Brownfields Cleanup 
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AppendixF-Rev7.2
Effective: 2/25/2022

Quality Manual Page App f-l oJ App F-l

Appendix F

Data Qualifiers

Qualifier TextBody
B Analyte detected in the associqted Method Blank

DO Spike/Surrogatq di luted out
E Reported concentration exceeded the calibratiorr range of the instrument

HI Sample received past or too close to recommended E,PA holding tirne expiration, holding
time exceeded. {ryqlysis perforrned at client's request

H2
Recommended E,PA hold
analyzed within holding t

ng time for sarnple preparation/extraction exceeded. Sample was
me after preparation/extraction

H3 Recommended EPA hold ng time for analysis exceeded

H4
Initial analysis was performed within the EPA recommended holding time. Reanalysis for
dilutions or due to QC acceptance issues was beyond the holding time

H5
Samples were received and analyzed past the E,PA recommended holding time of 15 minutes
after sample collection

H6
Recommended EPA holding time for sarnple preparation/extraction was met. Sample
analysis holding time after preparation/extraction was exceeded

J
Analyte concentration is reported below the Minirnum Reporting Limit (MRL) but above the
Method Detection Lirnit (MDL)

JA
Analyte positively identified but quantitation is an estimate due to the analyte being outside
of laboratory lirnits for the batch Continuing Calibration Verification (CCV) sample

M
Surrogate rnasked by hydrocarbotr concentration in the same peak range. The surrogate data
is not sufficient for proper evaluation

R RPD outside of accepted laboratory limits

S1
Spike/Surrogate recovery outside of accepted recovery limits (low). Sample results may be
biased low

S2
Spike/Surrogate recovery outside of accepted recovery limits (high). Sample results may be
biased high

S3
Spike/Surrogate recovery outside of accepted recovery limits due to probable matrix
interference

T The analysis was from an improperly preserved sample
V The sample concentration is too high to accurately evaluate spike recoveries

NC cerlified by the NDEP for this analysis/parameternotVL
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AppendixG-Rev7.2
Effective: 1/1/2023

Quality Manual Page App G-l of App G-15

Appendix G

Chemistry

G.l Method Validation

Reference methods are validated by determining the Method Detection Limit (MDL) andior
Minimum Reporting Level (MRL) by procedures outlined below, and determining precision and
bias by using the demonstration of capability procedures (Section G.2).

Before any non-standard method is used in the laboratory, the laboratory determines the data
quality indicators that must be used to ensure that the data are acceptable for the intended use.
Based on the intended use, the laboratory establishes quality control acceptance criteria for
precision, accuracy, selectivity (ifapplicable). In addition, the action level (compliance level,
project decision level, etc.) is used to establish the MRL and/or MDL.

a) Method Detection Limit (MDL)

The Method Detection Limit (MDL) is the laboratory's estimate of the minimum amount of an
analyte in a given matrix that an analytical process can reliably detect in their facility.

MDLs are not required for any parameter for which spiking solutions or quality control
samples are not available (e.g., temperature) or for which detection limits are not defined (e.g.,
specific gravity, pH, ignitability, and turbidity).

The laboratory will select methods with MDLs that are expected to meet the intended data
use.

MDLs are determined in samples that represent the quality system matrices to be evaluated.
A11 sample processing/preparation steps and all determinative steps are used to validate the
method for all targeted analytes. The representative quality system matrix will be free from
the target analytes of interest or interfering analytes that impact the MDL.

When the method or applicable regulation specifies an MDL study, only the specified method
will be used. The laboratory will document, in the method SOP, the process used to derive the
MDL and will retain all the supporting data. When providing compliance data under 40 CFR
Part 136, the lab follows 40 CFR Part 136. Appendix B Revision2, and uses the MDL derived
from that process as the MDL. The 40 CFR Part 136, Appendix B Revision2 procedure has

been incorporated into this Appendix as G.4 Method Detection Limit Determination.

For methods without prescribed MDL procedures, the following procedures are used:
1) For methods employing calibration curves, the laboratory will follow the procedure

outlined in 40 CFR Part 136 Appendix B revision2for determining the MDL.
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2) For methods not requiring a calibration curve (e.g. alkalinity). dilute a standard until it is
no longer detected. The MDL is the level that was last detected.

Once the MDL has been determined the validity of the MDL is verified by detection (value
above zero) for each target analyte in a quality control sample of a representative quality
system matrix. The concentration of the analytes in the sample will be no more than 3 times
the derived MDL unless the test contains multiple analytes. In the latter case, the
concentration of the target analytes will be no greater than 4 times the MDL. This verification
will be performed on each instrument that is used for the test.

MDLs are performed/repeated:

- before reporting the MDL for a given analyte
- any time there is a change that affects how the method is performed or
- when there is a change in instrumentation that affects the sensitivity of the analysis.

MDLs are verified annually (at a minimum) for each quality system
matrix/techno I o gy I analy te combinati on.

b) Minimum Reporting Level

The Minimum Reporting Level (MRL) is an estimate of the minimum amount of a substance
that can be reported with a specified degree of confidence.

If an MDL study is not performed, concentration values less than the MRL are not reported
but are appropriately flagged.

MRLs are not required for components or properties for which spiking solutions or QC
samples are not available. These include temperature and specific gravity.

An MRL study includes all sample processing and analysis steps in the analytical method. The
study is performed in each quality system matrix for which the test will be performed. The
procedure is documented and all supporting dala are retained. The resulting MRL will be
above the MDL (if determined). The MRL is no less than 3 times the method detection level.
The MRL may also be established by the low calibration standard.

The laboratory will verify the MRL by the analysis of a QC sample containing the analytes of
concern at a concentration of 1 to 2 times the derived (claimed) MRL. The MRL is considered
verified if recovery of each analyte is within the laboratory's acceptance limits, or the client's
data quality objectives.

The MRL will be verified annually (at a minimum) for each quality system matrix, technology
and analyte unless the MDL was determined or verified.
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c) Precision and Bias

Precision is 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 range, in either absolute or relative terms.

Bias is the systematic error that contributes to the difference between the mean of a significant
number of test results and the accepted reference value.

Precision and bias using non-reference, modified reference or laboratory-developed methods
are established using the procedure outlined below and compared to the criteria established by
the client (when requested), the method, or the laboratory.

Precision and bias are determined by processing samples through all phases of the method
(e.g., sample preparation, cleaflup, and analysis) and are evaluated near the MRL to provide
the measurement's highest variability. This study is performed for all quality system matrices
for which the test will be used.

The laboratory's procedure for evaluating a test method's precision and bias follows:

1)

2)

3)
4)
s)
6)

Analyze QC samples in triplicate containing the analytes of interest at 3 to 4 times the
method's MRL (not to exceed the calibration mid-range).
Analyze these samples on three separate days processing them through the entire
measurement system for each analyte of interest (total number of sampl es analyzed : 9).
A method blank will be analyzed on each day along with the triplicate QC samples.
For each analyte, calculate the mean recovery and standard deviation.
Calculate the relative standard deviation for each of the analyte mean recoveries.
Compare the mean recoveries and relative standard deviation with the established criteria
in the laboratory methods (or client specific quality assurance plan).

d) Selectivit),

Selectivity is the capability of a test method or instrument to respond to a target substance or
constituent in the presence of non-target substances (EPA-QAD).

The laboratory evaluates selectivity through procedures defined in the test method SOPs.
These procedures include evaluation of sample blanks, matrix spike QC sample relative
responses, retention time windows, mass spectral tuning, ICP inter-element interference
checks, and specific electrode response factors.
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G.2 Demonstration of Capability

Demonstration of Capability (DOC): A procedure to establish the ability of the analyst to generate

analytical results of acceptable accuracy and precision.

Before reporting any data with a given method, a satisfactory DOC is performed. Thereafter, each
analyst demonstrates continuing proficiency through the procedures outlined in Ongoing
Demonstration of Capability.

a) Initial Demonstration of Capabilit), (IDOC)

An IDOC is performed:

- Before using any method
- Each time there is a change in instrument type, personnel or method and
- If the laboratory or analysts has not performed the method in a twelve-month period.

The IDOC(s) for each analyst is documented and maintained in training folders. The
document identifies the analyst(s) involved in preparation andlor analysis; matrix; analyte(s),
class of analyte(s), or measured parameter(s); the method(s) performed; the laboratory-
specific SOP used for analysis (including revision number); the date(s) of analysis; and a
summary of the results used to calculate the mean recovery and standard deviations.

All raw data, preparation records. and calculations for each IDOC are retained and are
available for review. Not all test methods are amenable to spiking, and therefore may require
alternate procedures for IDOC.

When the method specifies a procedure to be followed only that procedure will be used. If no
procedures are specified the laboratory uses its own procedure, which is documented below:
1) A quality control sample is obtained from an outside source or the QC sample is prepared

using a secondary standard not used for calibration(s).
2) The analyte(s) is diluted in a volume of clean system matrix sufficient to prepare at least

five aliquots at one to four times the MRL.
3) These QC samples are analyzed over a minimum of three days.
4) Using all results, calculate the mean recovery and the standard deviation for each analyte

of interest.
5) Compare the information from G.2.4 above to the corresponding acceptance criteria for

precision and accuracy in the test method (if applicable) or in laboratory-generated
acceptance criteria found in each SOP if method criteria are not provided. If all parameters
meet the acceptance criteria. the analysis of samples may begin. If any one of the
parameters does not meet the acceptance criteria, results may not be reported for that
analyte until comective action is taken and acceptable results are obtained. These
corrective actions should include:
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a. Beginnin g at G.2.2 above, repeat the test for all analytes of interest, or optionally,
just those that failed an acceptance criteria. Repeated failure of acceptance criteria
requires the corrective action below (b).

b. Locate and correct the source of the problem and repeat the test for all analytes of
interest beginning with G.2.2 above.

b) Ongoing Demonstration of Capabilit),

After the demonstration of capability is completed, on-going proficiency is maintained and
demonstrated at least annually. Each analyst is expected to consistently meet the QC
requirements of the method, the laboratory SOP, client requirements and/or the TNI Standard.
Ongoing DOCs (ODOCs) are completed according to the following procedures.
Documentation of the ODOCs will be compiled upon request and retained in the analysts'
training files.

The laboratory uses the following procedure to demonstrate ongoing DOC:
1) Acceptable performance of a blind sample (single blind to the analyst). Successful

analysis of a blind performance sample on a similar method using the same technology
(e.g., GC/MS VOCs by P&T for EPA Methods 624 or 8260) would only require
documentation of one test.

2) Another IDOC
3) At least four consecutive passing laboratory control standards (LCS), analyzed on

separate days, for each method fbr each analyst. The average recovery (accuracy) for
the four LCSs must be 80-120% and the relative percent difference (precision) must be
less than 15%. This can be documented annually, or for audit/demonstration purposes,
the last four consecutive LCSs for a method, analyst pair can be retrieved for
calculation of accuracy and precision.

G.3 Calibration

Section 23.2.2 includes information on calibration of support equipment. This Section covers
calibration of analytical equipment. Initial instrument calibration and continuing instrument
calibration verification are an important part of ensuring data of known and documented quality.
If more stringent calibration requirements are included in a mandated method or by regulation,
those calibration requirements override any requirements outlined here and will also be
incorporated in laboratory SOPs. Generally, procedures and criteria regarding instrument
calibrations are provided in laboratory test methods.

Pa
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G.3.1 Initial Instrument Calibration

. Records:

Initial instrument calibration includes calculations, integrations, acceptance criteria, and
associated statistics referenced in the test method SOP. Sufficient raw datarecords are

collected to allow reconstruction of the initial instrument calibration. These include, at a
minimum, calibration date. test method, instrument, analysis date. analyte names, analysts
signature or initials, concentration and response, calibration curve or response factor" or
unique equation or coefficient used to reduce instrument responses to concentration.
Calibration date and expiration date (when recalibration is due) is documented for equipment
requiring calibration, where practicable (see Section 23. 1).

o Tuning Requirements:

If the reference or mandated method uses an instrument (e.g., GC/MS) with specific tuning
requirements, these tuning criteria are captured in the laboratory's test method SOPs. The
validity of the instrument tune must be validated prior to calibration and sample analysis.

o Number of Standards and Concentrations:

If the reference or mandated method does not specify the number of calibration standards to
use, the minimum number is three, not including blanks or a zero standard, except as noted
below. For instrumentation where single point calibration is recommended by manufacturer's
instructions. such as with some ICP and ICP/MS technologies (withazero and single point
calibration), the following apply:

Zero blank and single point calibration standards are analyzed with each analytical batch
for methods where they are specified.

The linearity of single point plus zero blank calibrations is verified at a frequency
established by the method or the manufacturer.

The lowest calibration standard is the lowest concentration for which quantitative results can
be reported without qualification. The lowest calibration standard is at or below the Minimum
Reporting Level (MRL) and is greater than the Method Detection Limit (MDL). Results that
are less than the MRL are considered to have increased uncertainty, and are reported with a

qualifier and explained in the case narrative.

The highest calibration standard is the highest concentration for which quantitative results can
be reported. Data reported exceeding the highest calibration standard without dilutions is
considered to have increased uncertainty and are diluted and reanalyzed, or reported with a
qualifier and explained in the case narrative.

a)

b)
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o Evaluation, Verification and Corrective Action

All initial instrument calibrations are verified with a standard obtained from a second source
traceable to a national standard when commercially available. Ifa second source is not
available, a standard prepared from a different lot may be used.

Criteria for the acceptance ofan initial instrument calibration is established (e.g., correlation
coefficient or relative percent difference) and defined in the laboratory test method SOPs. The
criteria used are appropriate to the calibration technique.

Where appropriate, the laboratory has manual integration procedures (SOP 1300VL) that are
adhered to when evaluating calibration data.

Any samples that are analyzed after an unacceptable initial calibration are re-analyzed or the
data are reported with qualifiers, appropriate to the scope ofthe unacceptable condition (see
Section l2 "Control of Nonconforming Environmental Testing").

Quantitation is always determined from the initial calibration unless the test method or
applicable regulations require quantitation from the continuing instrument calibration
verification.

Corrective actions are performed when the initial calibration results are outside acceptance
criteria. Calibration points are not dropped from the middle of the curve unless the cause is
determined and documented. Ifthe cause cannot be determined, the calibration curve is re-
prepared. Ifthe low or high calibration point is dropped from the curve, the working curve is
adjusted and sample results outside the curve are qualified.

G.3.2 Continuing Instrument Calibration

. Records

The calculations and associated statistics for continuing instrument calibration are included or
referenced in the laboratory test method SOPs.

Sufficient raw data records are retained to allow reconstruction of the continuing instrument
calibration verification. Continuing instrument calibration verification records connect the
continuing verification date to the initial instrument calibration.

Where appropriate,, the laboratory has manual integration procedures (SOP 1300VL) that are
adhered to when evaluating calibration data.
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o Frequency

Calibration is verified for each compound, element, or other discrete chemical species. For
multi-component analytes, such as aroclors, chlordane, toxaphene, or total petroleum
hydrocarbons, a representative chemically related substance or mixture is used.

Calibration verifi cations are performed:

- at the beginning and end of each analytical batch, except for instances when an internal
standard is used. For methods employing intemal standards, one verification is performed
at the beginning of the analytical batch. Some methods have more frequent CCV
requirements (see specific SOPs). Many inorganic methods require the CCV to be analyzed
after every 10 samples.

- whenever it is expected that the analytical system may be out of calibration or might not
meet verification acceptance criteria.

- when the time period for calibration or the most recent calibration verification has expired.

- for all analytical systems that have a calibration verification requirement. Requirements
can be found in the laboratory test method SOPs.

o Evaluation, Verification and Corrective Actions

The validity ofthe initial calibration is verified prior to sample analysis by use ofa continuing
instrument calibration verification (CCV) standard. Acceptance criteria for a CCV is found in
the laboratory's test method SOPs.

Corrective action is initiated for CCV results that are outside of acceptance criteria (see

Section 12 - "Control of Nonconforming Environmental Testing").

G.3.3 Unacceptable Continuing Instrument Calibration Verifications

If routine corrective action for continuing instrument calibration verification fails to produce a
second consecutive (immediate) calibration verification within acceptance criteria. then a new
calibration is performed or acceptable performance is demonstrated after corrective action with
two consecutive calibration verifications.

For any samples analyzed on a system with an unacceptable calibration. some results may be
useable if qualified and under the following conditions:

a) If the acceptance criteria are exceeded high (high bias) and the associated samples are below
detection, then those sample results that are non-detects may be reported as non-detects.
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b) If the acceptance criteria are exceeded low (low bias) and there are samples that exceed the
maximum regulatory limit, then those exceeding the regulatory limit may be reported.

G.4 DEFINITION AND PROCEDURE FOR THE DETERMINATION OF THE METHOD
DETECTION LIMIT REVISION 2
This procedure contains the text of Revision 2 of the method detection limit procedure from 40
CFR 136 AppendixB

Definition

The method detection limit (MDL) is defined as the minimum measured concentration
of a substance that can be reported with 99% confidence that the measured
concentration is distinguishable from method blank results.

Scope and Application

The MDL procedure is designed to be a straightforward technique for estimation of the
detection limit for a broad variety of physical and chemical methods. The procedure
requires a complete, specific, and well- defined analytical method. It is essential that
all sample processing steps used by the laboratory be included in the determination of
the method detection limit.

The MDL procedure is not applicable to methods that do not produce results with a
continuous distribution, such as. but not limited to, methods for whole effluent
toxicity, presence/absence methods, and microbiological methods that involve
counting colonies. The MDL procedure also is not applicable to measurements such
as, but not limited to, biochemical oxygen demand, color, pH, specific conductance,
many titration methods, and any method where low-level spiked samples cannot be
prepared. Except as described in the addendum, for the purposes of this procedure,
"spiked samples" are prepared from a clean reference matrix, such as reagent water,
spiked with a known and consistent quantity of the analyte. MDL determinations
using spiked samples may not be appropriate for all gravimetric methods (e.g., residue
or total suspended solids), but an MDL based on method blanks can be determined in
such instances.

Procedure

(l) Estimate the initial MDL using one or more of the following:

(a) The mean determined concentration plus three times the standard deviation
of a set of method blanks.
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(b) The concentration value that corresponds to an instrument signal-to-noise
ratio in the range of 3 to 5.

The concentration equivalent to three times the standard deviation of
replicate instrumental measurements of spiked blanks.

That region of the calibration where there is a significant change in sensitivity,
i.e., a break in the slope of the calibration.

(e) Instrumental limitations.

(0 Previously determined MDL.

It is reco gnized that the experience of the analyst is important to this process.
However, the analyst should include some or all of the above considerations in the
initial estimate of the MDL.

(2) Determine the initial MDL

Note: The Initial MDL is used when the laboratory does not have adequate data to
perform the Ongoing Annual Verification specified in Section (4), typically
when a new method is implemented or if a method was rarely used in the last
24 months.

Select a spiking level, typically 2 - 10 times the estimated MDL in Section l.
Spiking levels in excess of l0 times the estimated detection limit may be
required for analytes with very poor recovery (e.g., for an analyte with l0%
recovery, spiked at 1 00 micrograms/L, with mean recovery of 10 micrograms/L;
the calculated MDL may be around 3 micrograms,L. Therefore, in this
example, the spiking level would be 33 times the MDL, but spiking lower may
result in no recovery at all).

Process a minimum of seven spiked samples and seven method blank samples
through all steps of the method. The samples used for the MDL must be
prepared in at least three batches on three separate calendar dates and analyzed
on three separate calendar dates. (Preparation and analysis may be on the same
day.) Existing data may be used. if compliant with the requirements for at least
three batches. and generated within the last twenty four months. The most recent
available data for method blanks and spiked samples must be used. Statistical
outlier removal procedures should not be used to remove data for the initial
MDL determination. since the total number of observations is small and the
purpose of the MDL procedure is to capture routine method variability.
However, documented instances of gross failures (e.g., instrument malfunctions,
mislabeled samples, cracked vials) may be excluded from the calculations,

(c)

(d)

(a)

(b)
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(c)

provided that at least seven spiked samples and seven method blanks are
available. (The rationale for removal of specific outliers must be documented
and maintained on file with the results of the MDL determination.)

(i) If there are multiple instruments that will be assigned the same MDL,
then the sample analyses must be distributed across all of the
instruments.

(ii) A minimum of two spiked samples and two method blank samples prepared
and analyzed on different calendar dates is required fbr each instrument.
Each analytical batch may contain one spiked sample and one method
blank sample run together. A spiked sample and a method blank sample
may be analyzedin the same batch, but are not required to be.

(iii) The same prepared extract may be analyzed on multiple instruments so long
as the minimum requirement of seven preparations in at least three separate
batches is maintained.

Evaluate the spiking level: If any result for any individual analyte from the
spiked samples does not meet the method qualitative identification criteria or
does not provide a numerical result greater than zero, then repeat the spiked
samples at a higher concentration. (Qualitative identification criteria are a set

of rules or guidelines for establishing the identification or presence of an
analyte using a measurement system. Qualitative identification does not ensure
that quantitative results for the analyte can be obtained.)

Make all computations as specified in the analytical method and express the
final results in the method-specified reporting units.

(i) Calculate the sample standard deviation (S) of the replicate spiked
sample measurements and the sample standard deviation of the replicate
method blank measurements from all instruments to which the MDL
will be applied.

(ii) Compute the MDL. (the MDL based on spiked samples) as follows:

(d)

Where:
MDLs:

t1n- 1, 1- o( : 0.99) :

MDL5: t(n-1, l- o(:0.99)Ss

the method detection limit based on spiked samples
the Student t-value appropriate for q Single-taildd 99'h percentile t
statistic and a standard deviation estimat-e with n- l degrees of freedom.
See Table 1 .

Ss : Sample standard deviation of the replicate spiked sample analyses.

(iii) Compute the MDLb (the MDL based on method blanks) as follows:
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(A) If none of the method blanks give numerical results for an individual analyte,
the MDL, does not apply. A numerical result includes both positive and

negative results. including results below the current MDL. but not results of
"ND" (not detected) commonly observed when a peak is not present in
chromatographic analysi s.

(B) If some (but not all) of the method blanks for an individual analyte give
numerical results. set the MDL., equal to the highest method blank result. If
more than 100 method blanks are available, set MDLI, to the level that is no
less than the 99'r' percentile of the method blank results. For "n" method
blanks where n > 100, sort the method blanks in rank order. The (n * 0.99)
ranked method blank result (round to the nearest whole number) is the
MDLr,. For example, to find MDLu from a set of 164 method blanks where
the highest ranked method blank results are ... 1.5, 7.7, 7.9, 5.0, and 10,

then 164 x 0.99 : 16236 which rounds to the 162nd method blank result.
Therefore, MDLr, is 1 .9 for n :764 ( 10 is the 1 64th result, 5.0 is the 163rd
result, and
1.9 is the 1 62nd result). Alternatively, you may use spreadsheet
algorithms to calculate the 99'r'percentile to interpolate between the
ranks more precisely.

(C) If all of the method blanks for an individual analyte give numerical results,
then calculate the MDL' as:

MDLu - X * t1n-r,r-x:o.ge)Sb

Where:

MDLU - the MDL based on method blanks
X - mean of the method blanks results (use zero in

place of the mean if the mean is negative)
t1n-1,1-o:0 ee) _ the Student's t-value appropriate for the

single-tailed 99th percentile t statistic and a
standard deviation estimate with n-L degrees
of freedom. See Table 1.

Sb - sample standard deviation of the replicate
method blank sample analyses.

Note: If 100 or more method blanks are available, as an option, MDLI, may
be set to the concentration that is greater than or equal to the 99th
percentile of the method blank results, as described in Section
(2XdxiiixB).
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(e) Select the greater of MDL. or MDL, as the initial MDL.

(3) Ongoing Data Collection

During any quarter in which samples are being analyzed, prepare and analyze a
minimum of two spiked samples on each instrument, in separate batches, using
the same spiking concentration used in Section 2. If any analytes are
repeatedly not detected in the quarterly spiked sample analyses, or do not meet
the qualitative identification criteria of the method (see Section 2(c) of this
procedure), then this is an indication that the spiking level is not high enough
and should be adjusted upward. Note that it is not necessary to analyze
additional method blanks together with the spiked samples, the method blank
population should include all of the routine method blanks analyzed with each
batch during the course of sample analysis.

Ensure that at least seven spiked samples and seven method blanks are
completed for the annual verification. If only one instrument is in use, a
minimum of seven spikes are still required, but they may be drawn from the
last two years of data collection.

(c) At least once per year, re-evaluate the spiking level.

(i) If more than 5o/o of the spiked samples do not retum positive numerical
results that meet all method qualitative identification criteria, then the
spiking level must be increased and the initial MDL re-determined
following the procedure in Section 2.

(d) If the method is altered in a way that can be reasonably expected to change its
sensitivity,, then re- determine the initial MDL according to Section 2, and the
restart the ongoing data collection.

(e) If a new instrument is added to a group of instruments whose data are being
pooled to create a single MDL, analyze a minimum of two spiked replicates
and two method blank replicates on the new instrument. If both method blank
results are below the existing MDL, then the existing MDLu is validated.
Combine the new spiked sample results to the existing spiked sample results
and recalculate the MDL. as in Section 4. If the recalculated MDL. does not
vary by more than the factor specified in Section 4(f) of this procedure, then the
existing MDL. is validated. If either of these two conditions is not met, then
calculate a new MDL following the instructions in Section 2.

(a) Ongoing Annual Verification

(a) At least once every thirteen months, re-calculate MDL, and MDLb from the

collected spiked samples and method blank results using the equations in

(a)

(b)
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Section 2.

(b) Include data generated within the last twenty four months, but only data with the
same spiking level. Only documented instances of gross failures (e.g.,

instrument malfunctions, mislabeled samples, cracked vials) may be excluded
from the calculations. (The rationale for removal of specific outliers must be
documented and maintained on file with the results of the MDL determination.)
If the laboratory believes the sensitivity of the method has changed significantly,
then the most recent data available may be used, maintaining compliance with
the requirement for at least seven replicates in three separate batches on three
separate days (see Section 2b).

(c) Include the initial MDL spiked samples. if the data were generated within twenty four
months.

(d) Only use data associated with acceptable calibrations and batch QC. Include
all routine data, with the exception of batches that are rejected and the
associated samples reanalyzed. If the method has been altered in a way that
can be reasonably expected to change its sensitivity, then use only data

collected after the change.

(e) Ideally, use all method blank results from the last 24 months for the MDL,
calculation. The laboratory has the option to use only the last six months of
method blank data or the fifty most recent method blanks, whichever criteria
yields the greater number of method blanks.

(0 The verified MDL is the greater of the MDL, or MDL'. If the verified MDL
is within 0.5 to 2.0 times the existing MDL, and fewer than 3%o of the method
blank results (for the individual analyte) have numerical results above the
existing MDL. then the existing MDL may optionally be left unchanged.
Otherwise, adjust the MDL to the new verification MDL. (The range of 0.5
to 2.0 approximates the 95'r' percentile confidence interval for the initial MDL
determination with six degrees of freedom.)

Anonxnunr: DerpnnrrNATroN oF THE MDL FoR A SpBcrprc MnrRrx

The MDL may be determined in a specific sample matrix as well as in reagent water.

( 1) Analyze the sample matrix to determine the native (background) concentration
of the analyte(s) of interest.

(2) If the response for the native concentration is at a signal-to-noise ratio of
approximately 5-20. determine the matrix-specific MDL according to Section2
but without spiking additional analyte.
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(3) Calculate MDLb using the method blanks. not the sample matrix.

(4) If the signal-to-noise ratio is less than 5, then the analyte(s) should be spiked into the
sample matrix to obtain a concentration that will give results with a signal-to-noise
ratio of approximately 10-20.

If the analytes(s) of interest have signal-to-noise ratio(s) greater than approximately 20, then the
resulting MDL is likely to be biased high.

Documentation

The analytical method used must be specifically identified by number or title and the
MDL for each analyte expressed in the appropriate method reporting units. Data and
calculations used to establish the MDL must be able to be reconstructed upon request.
The sample matrix used to determine the MDL must also be identified with MDL
value. Document the mean spiked and recovered analyte levels with the MDL. The
rationale for removal of outlier results, if any, must be documented and maintained on
file with the results of the MDL determination.

Table 1: Single-Tailed 99th Percentile I Statistic
Number of Degrees of freedom n-t, 0.99)

7 6 3.143
B 7 2.998
9 8 2.896
l0 9 2.821
11 10 2.7 64
16 15 2.602
21 20 2.528
26 25 2.485
31 30 2.457
32 31 2.453
48 47 2.408
50 49 2.405
6t 60 2.390
64 63 2.387
80 79 2.37 4
96 95 2.366
100 99 2.365
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Appendix H

Microbiology

H.1 Method Validation

In general, VL uses established, validated reference methods for its microbiological
procedures. Should VL need to validate alternate methods (not reference methods),
validation includes demonstration of accuracy, precision and selectivity (sensitivity).

Accuracy - [Jse at least one (1) known pure reference culture at the anticipated
environmental conditions, and compare the method results to that of the reference method

Precision - Perform at least ten (10) replicate analyses with both the proposed and
reference method, using the target microorganisms of choice. The results shall show that
the methods are not statistically different.

Selectivity (Sensitivity) - Verify all responses in at least ten (10) samples using mixed
cultures that include the target organism(s), and at varying concentrations (microbial
identification testing or equivalent processes may be used). Calculate the number of false
positive and false negative results.

The laboratory will compare the results of these tests with the data quality objectives
stated by the client, if applicable. The data from the above tests must be equal to or better
than the stated DQOs. A statement comparing the client DQOs against the above-
mentioned QC measures will be included in the validation records.

The laboratory will confirm the validation by participating in a proficiency test program
with acceptable results and retain the records of the validation for five years past the date
of last use of the method.

H.2 Demonstration of Capability (DOC)

Demonstration of Capability: A procedure to establish the ability of the analyst to
generate analytical results of acceptable accuracy and precision.

Before reporting any data with a given method, a satisfactory initial DOC (IDOC) is
performed. Thereafter, each analyst will demonstrate continuing proficiency through the
procedures outlined in Ongoing Demonstration of Capability.
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a) Initial Demonstration of Capabilitlr (IDOC)

An IDOC is performed:

- before using any method;
- each time there is a change in instrument type, personnel or method; and
- if the laboratory or analysts has not performed the method in a twelve-month

period.

The IDOC(s) for each analyst is documented in the analyst training file. The
document identifies the analyst(s) involved in preparation and/or analysis; matrix;
analyte(s), class of analyte(s), or measured parameter(s); the method(s) performed;
the laboratory-specific SOP used for analysis (including revision number); the date(s)
of analysis; and a summary of the results.

All raw data, preparation records, and calculations for each DOC are retained and are
available for review.

When a method specifies an IDOC procedure to be followed, that procedure will be
used. If no procedure is specified the laboratory uses its own procedure, which is
documented below.

Microbiological methods used by VL are a combination of qualitative
(presence/absence) and quantitative (MPN) methods. Specifically, products are used
that indicate the presence or absence of certain organisms (e.g., E. coli) and the
numbers of those organisms present based on reactions among a specific number of
containers (wells). Products used by VL are primarily supplied by the company
named IDEXX.

- Each analyst is required to analyze samples with concentrations of prepared

positive and negative pure cultures of the target organisms and other organisms

expected in routine samples. The selection of organisms should include positive

responses to the selective media, negative responses to the selective media, and no

detectable response to the selective media. (e.g., for fecal coliforms, the organisms

chosen are E. coli, K. pneumoniue, and P. ueruginosa). VL uses the product

Quanti-Cultrv for this part of the IDOC. Expected results are included with this

IDEXX product

- Each analyst is required to participate in a blind study, performance testing (PT)

samples, which is sponsored by a State-approved PT provider. Successful

completion of two consecutive PT samples. at least 15 days apart, is required.
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- If there is a failure in either of the above elements of the IDOC, the analyst should

locate and correct the source of the failure and repeat the required procedure.

- Continued failure may indicate a problem with the measurement system and/or its

components, which will require a comprehensive review of all aspects of the

procedure (including equipment, media and containers) to determine the source of
the failure. Once the source of the problem has been corrected, procedures will be

repeated by the analyst until success is achieved.

Ongoing Demonstration of Capability

After the demonstration of capability is completed, on-going proficiency is
maintained and demonstrated at least annually. Each analyst is expected to
consistently meet the QC requirements of the method, the laboratory SOP, client
requirements and/or the TNI standard. Ongoing DOCS are documented in the
analyst's training file, and all records related to the demonstration are retained.

The laboratory uses the following procedure to demonstrate ongoing DOC:

- QC samples (such as Quanti-CultrM) may be used with each batch of samples
- The analysis of real-world samples with results within a predefined acceptance

criteria may be used.

- Semi-annual PT samples are to be analyzed.

H.3 Calibration

Section 23.2.2 includes infbrmation on calibration of support equipment. This section
covers calibration of equipment unique to microbiological methods.

H.3.1 Specific Equipment Requirements

. Autoclave (steam sterilizer) - VL uses the autoclave only for sterilization of
biohazardous materials prior to disposal.

The laboratory initially evaluates the performance of each autoclave before first use

by establishing its functional properties and performance by verifying heat

distribution characteristics with respect to typical uses.

Autoclaves meet specified temperature of 121"C and 15 psi.
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With each use:

' The laboratory ensures that the sterilization temperature is reached by using a
maximum registering thermometer.

' The laboratory records date, contents. maximum temperature reached, pressure.
time in sterilization mode, total run time (may be recorded as time in and time
out) and analyst's initials.

' Biohazardous materials are autoclaved for 30 minutes at 127"C, 15 psi. Larger
loads may require more time

' Temperature sensitive tape is used with the contents of each autoclave run to
indicate that the autoclave contents have been processed.

On a monthly basis, when the autoclave is in use for making media, the laboratory
verifies that the autoclave is effectively sterilizing the contents by using a vial or
ampoule of Bacillus stearothermophilus spores. After the sterilization process, the
vial of spores is incubated at the appropriate temperature to ensure that they are no
longer viable.

The autoclave mechanical timing device is checked quarterly against a stopwatch and
the actual time elapsed documented.

Autoclave maintenance, completed by VL staff or a contractor, is performed
annually. The activities include a pressure check and verification of temperature
device.

o Water Baths and Incubators
The laboratory initially establishes the uniformity of temperature distribution in
incubators and water baths through the use of NlST-certified thermometers in
multiple locations throughout the incubator or water bath.

On each day of use, the temperature of incubators and water baths is recorded twice a

day, at least four hours apart.
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Appendix I - Forms
Corrective Action Form
Chain of Custody Form

Cooler/Sample Receipt Form
Signature Verifi cation Form
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VERITAS LABORATORTES
LAB TD #NVOO918

CORRECTIVE ACTION FORM

Date:
Veritas LablSample ID:
Batch ID:
Analvst:

Check box below, if applicable:

Describe the Out of Control Event/Situation:

Surrogate Recovery Failed Acceptance Criteria
LCS Recovery Failed Acceptance Criteria
Method Blank Contaminated
ICV/CCV Recovery Failed Acceptance Criteria
MS/MSD Recovery Failed Acceptance Criteria
MS/MSD Recovery Failed RPD Acceptance Criteria
Other:

E,xplanation of Probable Cause:

Action Taken to Correct and to Prevent Further Occurrence:

Analvst: Date:
Date:
Date:

Laboratory Director:
Technical Director:
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Appendix J - Laboratory Equipment and Instrumentation

Name - Unique
Identifier

Description Location Brand/Ulodel
Serial

Number

Water System 1

Type I Reagent
Water System

Suite 1/Prep. Lab

a. RO/GAC Syst. Suite l/Prep. Lab Flexeon LT-300

b. DI/TOC Svst.
J

Suite 1/Prep. Lab MilliQ/Gradient A 10 F6SN 14312A

Acculab 1 Pan Balance Suite 1/Prep. Lab Acculab/LT-7200 80804509

Denver 1 Analytical Bal. Su te /Prep. Lab Denver Inst/M 120 N0082s79
Weiehts 1 Class I Weights Su te /Prep. Lab OHAUS 5502

Cond 1 Conductivity Meter Su te /Prep. Lab Thermo Orion/ 162A 014460

OVEN#1 Oven, Forced Air Su te /Prep. Lab SHELLAB/SM03 1 1030915

OVE,N#2 Oven, Forced Air Su te /Prep. Lab VWR/137OFM 1 r01596

OVEN#3 Oven, Convection Su te /Prep. Lab RIS/Model D 621143

ICP I Inorg Refrigerator Su te /Prep. Lab Haier/HSW02C 20046606s2
Turb 1 Turbidimeter Su te /Prep. Lab HANNA/HI887I3 Hr881 73

DigiBlockOl Digi Block Suite l/Prep. Lab
SCP Science/

MSXO3O
7270421

DigiBlock0l Digi Control Suite l/Prep. Lab
SCP Key Pad/

KPXO3O
7 1 80843

DigiBlock02 Digi Block Suite l/Prep. Lab
SCP Science/

MSX1OI
9462101

DigiBlock02 Digi Control Suite 1/Prep. Lab
SCP/Key Padl

KPX 101
9434284

Shaker Bath Suite 1/Prep. Lab LabLinel3540 0495-0 1 58

O&G Machine # I O&G Extractor Suite l/Prep. Lab Horizonl3 000XL 01-2092

Ultasonic Bath Suite 1/Prep. Lab Branson/CPX2800H 1GGO11694670B

Vacuum Pump Suite 1/Prep. Lab Gast DAA-V7l 6-EB 06t6007425

Incubator I Incubator, Convect. Suite /M icro Fisher Sci/655D l 00039
Incubator 2 Incubator. Convect. Suite /M icro Lab Line/Model 100 0N880125

Incubator 3 Incubator, Convect. Suite /M icro Quincy Lab 12-140 112-3491

COz Incubator I COzlncubator Suite /M icro Allegiance 400878-50

BOD 1 BOD Incubator Suite /Micro vwR/2005 90r801

BOD 2 BOD Incubator Suite /M icro vwR/2005 40200346

Water Bath 1 Water Bath, Stirring Suite /M icro LW Scientific I 80200 1 7

Sealer I QuantiTray@ Sealer Suite /M icro IDEXX l 1-353-07347

Stirrine Hot Plate Suite /M icro Corning/PC-420 300s9901 864
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Name - Unique
Identilier Description Location Brand/lVlodel

Serial
Number

BOD Analyzer 1 BOD Analyzer Suite /M icro

a. Multirneter Suite /M icro YSU42r 0-2W 21141 550

b. BOD Probe Suite /M icro YSI/PROoBOD 626492
Vortex Mixer Suite /M icro Fisher Scientific 10072201 4

UVL ght Suite /M icro Spectroline/EA 160 1832207

UVL ght Suite /M icro Spectroline/EA 160 1342555

Quebec Colony Ctr Suite /M icro Reichert/3325 01599-0207
MICRO# I Samples Refrig. Suite /M icro GE/SMRO4CASACS 2G302438
MICRO#2 Plate Media Refrig. Suite /M icro KMore/5 46.9149910 03 1 l 21706
MICRO#3 Stand/Reag Refrig. Suite /M icro Trarnont/S090 1102 1 12502950

Vacuurn Pump Suite 1/Micro DAA-V71 5 0201614836
LUSEAL Discrete Arralyzer Suite l/lnorg. Lab 2 SEAL AQ2+ 090ss6
AUTOCLAVEI Autoclave Suite l/lnorg. Lab 2 Pelton&Crane/OCM 83-68400
RECEIVING#2 Sample Refrig. Suite l/lnorg. Lab2 ArticAir/R22CW 10 3 1 00065 I

LOW TEMP. #1 BOD Incubator Suite l/lnorg. Lab 2 Precis on/Model 818 604041224
LOW TE,MP. #2 BOD Incubator Suite l/lnorg. Lab 2 Precis on/Model 818 604041223
CHILLY Ice Maker Suite l/lnorg. Lab 2 Darby/DIM 1524W 0 l 0502320301222

TWISTER Centrifuge Suite l/Warehouse IEC/HN-SII 23s5 r 933 1

RE,CE,IVING# 1 VOC Sample Refrig. Suite l/Bottle Rm. GE/TBX 1459BBLW RT731344
SUBCONTRACT. # 1 Subcontacting Refrig. Suite l/Receiving Insigna NS-CF26WH9 21L18W00810
Metttlerl Pan Balance Suite 4lOrg. Lab Mettler 1 1 16513612
LIZZY GC/MS VOA-I Suite 4lOrg. Lab

a. GC Suite 4lOrg. Lab Agilent/6890 us00004 r60
b. MS Suite 4lOrg. Lab Asilent/5972 3609403405
c. P&T Sample Suite 4lOrg. Lab oU4660 D541466578
d. Autosampler Suite 4lOrg. Lab oU4s52 14545

DAISY GC/MS VOA-2 Suite 4lOrg. Lab
a. GC Suite 4lOrg. Lab HP/5890 II 29s0A28299
b. MS Suite 4lOrg,. Lab Asilentl5973 us42590529
c. P&T Sample Suite 4lOrg. Lab Tekmar/Velocity XPT usOs321002
d. Autosampler Suite 4lOrg. Lab Tekrnar/Aquatech T0 us03 1 61 001

E,LSA GC/FID- 1 Suite 4l Org. Lab Agilent/6890 Plus+ us00039879
Zero Air Generator Suite 4l Org. Lab Whatman 17 6-803 090ss004
Compressor Suite 5/Storage CA AT/I OO I ODCAD r r0822-001

BELLA GC-FID-2 Suite 4l Org,. Lab Agilent/6890 Plus+ DE00022306
ORG# I VOC Sample Refrie Suite 4l Org,. Lab ArcticAir1RZ?CW 12 wA4350035 r

ORG#2 VOC Standard Frezr Suite 4l Org. Lab Emerson/CR500 011070476H
ORG#3 VOC Standard Ref Suite 4l Org,. Lab E,merson/CR500 01 1070476H
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Name - Unique
Identifier Description Location Brand/UIodeI Serial

Number

ORG#4 TPH Sample Frezr Su te 4l Org. Lab GE/FUM I4DRARW AH 165938

TPH Extr. Hood Fume Hood Su I"e 4l Org. Lab HEMCO Corp./90405 H 1 1-4396

BULLWINKLE IC- 1 Su te 4/lnorg Lab

a. Column Enc. Su te 4/lnorg Lab D onex/LC20 99090028

b. Grad. Purnp Su te 4/lnorg Lab D onex/GP50 99080572

c. Cond. Det. Su te 4/lnorg Lab D onex/CD25 051207 16

d. Autosampler Su te 4/lnorg Lab D onex/AS40 96090280

BLAZE pH Meter Su e4l norg. Lab Orion 420A 039r51

PROBE # 1 pH/lSE Meter Su e4l norg. Lab Denver lnstr.1225 K0717 5

St rring Plate # I St rring Plate Su e4l norg. Lab Coming/PC-410D 153416102139
St rring Plate #2 Stirr ng/Hot Plate Su e4l norg. Lab Fisher Sci./A325109 90N0042
Spec 1 Vis ble Spectro. Su e4l norg. Lab Hach/DR4000U 0 r u0005406
Spec 2 Vis ble Spectro. Su e4l norg. Lab Hach/DR2010 981 10001 1 16

IC# I Standards Refrig. Su e4l norg. Lab GE/SMRO4DASBCS FL608214
tc#2 Standards Refrig. Su e4l norg. Lab Whirlpool/WH43S I E 14100491628
FLASH Flarne Photometer Su e4l norg. Lab Cole Parmer 26522
BORRIS ICP/OES- 1 Suite 4/Metals Lab Spectro/Genesis 4R0007

a. Autosampler Suite 4/Metals Lab Cetac/ASX-520 020s33A520
b. Chiller Suite 4/Metals Lab Neslab/Merlin M33 10437013

NATASHA Mercury Analyzer Suite 4/Metals Lab Teledyne-Leeman/M 760 us221 95001

a. Autosampler Suite 4/Metals Lab CETAC ASX-520 08r316r4520
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C-5: Polychlorinated Biphenyls Sampling SOP 
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C-8: General Health & Safety Plan 
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APPENDIX D 
• D-1: Sampling and Analysis Plan Template 

• D-2: Sampling and Analysis Plan from SGMP 

• D-3: Data Sheet 

 
  

265 QAPP- CLV Brownfields Cleanup 
Grant for Symphony Park (Revision 2): September 2025



D-1: Sampling and Analysis Plan Template 
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SAMPLING AND ANALYSIS PLAN 

GUIDANCE AND TEMPLATE 

VERSION 4, Brownfields Assessment Projects 

August 2018 

This Sampling and Analysis Plan (SAP) guidance and template is intended to assist 

organizations in documenting the procedural and analytical requirements for Brownfields 

Assessment projects involving the collection of water, soil, sediment, or other samples taken to 

characterize areas of potential environmental contamination. It combines, in a short form, the 

basic elements of a Quality Assurance Project Plan (QAPP) and a Field Sampling Plan (FSP). 

Once prepared and approved it will meet the requirements for any U.S. Environmental Protection 

Agency (EPA) Region 9 Brownfields project in which environmental measurements are to be 

taken. 

The format is designed to accommodate projects of limited scope and presumes that the work 

will be going to a laboratory whose analytical services are not funded directly by EPA. This 

might include, but not be limited to, a private or commercial laboratory, a state laboratory, an in-

house laboratory or any other laboratory under contract to the organization writing the SAP. It is 

intended to be used for projects generating a limited number of samples to be collected over a 

relatively short time. This template is not intended to be used for on-going monitoring events, or 

for remediation or removal activities. Exceptions to these requirements will be considered on a 

case-by-case basis, but they should be discussed with Region 9 QA Section staff before the 

template is used and before the SAP is submitted for approval. This template may be used by 

state, municipal and local agencies, contractor, non-profit organizations, and by EPA staff. 

This guidance - template provides item-by-item instructions for each section of a SAP. If the 

sections are appropriate for the project, they may be used verbatim, or modified as needed to 

reflect project- and sampling-specific requirements. Not all sections will apply to every 

organization or to every  project. 

267 QAPP- CLV Brownfields Cleanup 
Grant for Symphony Park (Revision 2): September 2025



Some sections, such as those describing sampling procedures, contain example language which 

may be used with or without modification. If these procedures do not meet project needs, the 

organization may substitute a specific description of sampling procedures or provide copies of 

the sampling standard operation procedures (SOPs). Other alternatives should be discussed with 

QA Section staff. 

An electronic version of the template is available and may be used to prepare the SAP. The 

format of the template is as follows: 

The two types of shaded text are to be deleted from the final SAP: 

1. Tutorial information presented in italic type. This information includes definitions and
background information pertaining to a given section of the SAP.

2. Specific instructions given inside brackets [in normal type].

Suggested text which may be included in the SAP is presented in normal type. This text can be 

used, modified, or deleted depending on the nature of the project. For example, if only 

groundwater will be sampled, delete the discussion of sampling other matrices. If more than one 

option is presented, pick the appropriate one and delete the others. 

If the use of a Standard Operating Procedure (SOP) is appropriate, the SOP should be included 

as an appendix to the final SAP and referenced in the appropriate section. 

An underlined blank area [ ___________ ] indicates that text should be added. Examples or 

choices may be provided in [brackets] following the blank. If appropriate, select one and delete 

the others. The underlining should be deleted. 

If a given section does not apply, it is recommended that the section state “Not applicable” or 

“Does not apply” under the section heading. By including the section, the writer avoids having to 

renumber sections. However, sections can be removed altogether and the remaining sections 

renumbered. 

268 QAPP- CLV Brownfields Cleanup 
Grant for Symphony Park (Revision 2): September 2025



Example forms are located in Attachment 1. They should be deleted and organization appropriate 

ones included in the final SAP. 
 
The U.S. EPA Region 9 Quality Assurance Section is available to provide assistance in 

completing the SAP. Contact Audrey L. Johnson at 415-972-3431, or Mr. Derrick Williamson at 

415-972-3698.
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Sampling and Analysis Plan [Title of 

Project] SITE [Address] 

 
 
 
 
 
 
 
 
 

Prepared for: 
 

[Name of Organization] 
 
 
 
 
 
 
 
 
 
 
 
 

[Date] 
 
 
 

Prepared by: 
 
 
 
 
 

[Name of Organization] [Address] 
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         ABBREVIATIONS AND ACRONYMS 

 
         ASTM  American Society for Testing and Materials 

         CERCLA Comprehensive Environmental Response, Cleanup, and Liability Act  

         CFR  Code of Federal Regulations 

         CHHSL  California Human Health Screening Levels  

         CLP  Contract laboratory program 

         CWA  Clean Water Act 

         DQA  Data quality assessment 

         DQI  Data quality indicators 

         DQO  Data quality objectives 

         EPA  U.S. Environmental Protection Agency  

         ESA  Environmental site assessment 

         ESL  Environmental Screening Levels 

         FSP  Field sampling plan 

         GC/MS  Gas chromatography and mass spectrometry  

         IDW  Investigation-derived waste 

         LCS  Laboratory control sample 

         MDL  Method detection limit 

         MQO  Measurement quality objective  

         MS/MSD Matrix spike and matrix spike duplicate              

         mg/L  Milligrams per liter 

         µg/L  Micrograms per liter 

        PARCCS          Precision, accuracy, representativeness, completeness, comparability, and sensitivity 

        PE  Performance evaluation 

         

        PRQL  Project-required quantitation limit  

        QA  Quality assurance 

        QA/QC  Quality assurance/quality control 
 

Include and define all acronyms and abbreviations used throughout the plan. The following list 
can be used as a starting point. Add or delete acronyms and abbreviations as appropriate. 
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        ABBREVIATIONS AND ACRONYMS (Continued) 
 

QAPP  Quality assurance project plan  

        QC  Quality control 

        QL  Quantitation limit 

        RCRA  Resource Conservation and Recovery Act  

        RPD  Relative percent difference 

        RSL  Regional Screening Level 

        %R  Percent recovery 

        SAP  Sampling and analysis plan (an integrated FSP and QAPP)  

        SOP  Standard operating procedures 

        SOW  Statement of work 
 

            SVOC              Semi-volatile organic compound  
  
            TNI  The NELAC Institute 
    
            VOC              Volatile organic compound 
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1. INTRODUCTION 

 
 

1.1 SITE HISTORY 
 

This section should include a brief description of the project, including the history, problem to be 

investigated, scope of sampling effort, and types of analyses required. These topics will be covered in depth 

later so do not include a detailed discussion here. Include tentative sampling dates. 

 

For Brownfields projects, the type of grant (Assessment, Cleanup, Revolving Loan Fund or 128(a)) should be 

specified and whether it is for hazardous substances or petroleum products. Assessment grants should also 

state whether it is an area-wide or site-specific grant. 
 

1.2 SITE NAME OR SAMPLING AREA 
 

Provide the most commonly used name of the site or sampling area. Also include the name or abbreviation ( 

“the Site”), if any, that will be used throughout the plan. 
 
 

1.3 SITE OR SAMPLING AREA LOCATION 
 

Provide a general description of the region (residential, commercial, light industrial, mixed, etc.), state or 

tribal area in which the site or sampling area is located. Include street address, city, state, and postal code, if 

appropriate. Detailed information should be provided later in Section 2. 
 

 

1.4 RESPONSIBLE ORGANIZATION 
    

Provide a description of the organization conducting the sampling.        
 

1.5 PROJECT ORGANIZATION 
 

Table 1-1 should be completed. Provide the name, phone number and email address of the person(s) and/or 

contractor working on the sampling project as listed in the table. The table can be modified to include titles or 

positions appropriate to the specific project. Delete personnel or titles not appropriate to the project. A brief 

description of the roles and responsibilities for each key position should be included either in the table (as 

shown) or within the text of this section. 
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An Organization Chart should be included showing the lines of communication. The above information may 

also be included on the Organization Chart, if appropriate. 

 

It is the responsibility of the Quality Assurance (QA) Officer to oversee the implementation of the Sampling 

and Analysis Plan, including whether specified quality control (QC) procedures are being followed a 

described. Ideally, this individual should discuss QA issues with the Project Manager, but should not be 

involved in the data collection/analysis/interpretation/reporting process except in a review or oversight 

capacity. If the project is small, another technical person may fulfill this role. 
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 Table 1-1 
 Key Project Personnel Contact Information and Responsibilities 
 
Title 

 
Name 

Phone Number 

Email Address 
 

Responsibilities 

EPA Project Manager    

EPA Quality Assurance 
Officer (QAO) 

   

 
Grantee Project Manager    

 
Contractor Project 
Manager (include 
Company Name) 

   

Contractor QAO    

Contractor Field Team 
Leader 

   

 
Laboratory Quality 
Assurance Officer (include 
Laboratory Name) 
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2. BACKGROUND 
 

This section provides an overview of the location, previous investigations, and the apparent problem(s) 

associated with the site or sampling area. 

 
 

2.1 SITE OR SAMPLING AREA DESCRIPTION 
 

Two maps of the area should be provided: the first, on a larger scale, should place the area within its 

geographic region; the second, on a smaller scale, should mark the sampling site or sampling areas within the 

local area. Additional maps may be provided, as necessary, for clarity. Maps should include a North arrow, a 

surface and/or ground water directional flow arrow (if appropriate), buildings or former buildings, spill 

areas, etc. If longitude or latitude information is available, such as from a Global Positioning System (GPS), 

provide it. 

 

Fill in the blanks. 

 
  The site or sampling area occupies [acres or square feet] in a/an 

     [urban, commercial, industrial, residential, agricultural, or  

undeveloped] area. The site or sampling area is bordered on the north by  , on the west  

  by   ,   on   the   south   by  ,   and   on   the   east   by 

 . The specific location of the site or sampling area is shown in Figure 2.2. 
 

The next paragraph(s) should describe historic and current on-site structures. These should be shown on one 

of the figures. 

 
Depending on the nature of the project, some of the following sections may not be applicable. If this is the case, 

do not delete the section. Instead enter “Not Applicable” or other text to indicate that the section does not 

apply or that the information is not available. 
 
 

2.2 OPERATIONAL HISTORY 
 
As applicable, describe in as much detail as possible (i.e., use several paragraphs) the past and present 

activities at the site or sampling area. The discussion might include the following information: 
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 a description of the owner(s) and/or operator(s) of the site or areas near the site or 

sampling area (present this information chronologically); 

 a description of past and current operations or activities that may have contributed to 

suspected contamination; 

 a description of the processes involved in the operation(s) and the environmentally 

detrimental substances, if any, used in the processes; 

 a description of any past and present waste management practices. 
 
 

2.3 PREVIOUS INVESTIGATIONS/REGULATORY INVOLVEMENT 
 
 Summarize all previous sampling efforts at the site or sampling area, including:  

 
 the sampling date(s); 

 name of the party(ies) that conducted the sampling; 

 local, tribal, state or federal government agency for which the sampling was conducted; 

 a rationale for the sampling; 

 the type of media sampled (e.g., soil, sediment, water, soil vapor); 

 laboratory methods that were used; 

 a discussion of what is known about data quality and usability. 
 
 
 

The summaries should be presented in subsections chronologically. Attach reports or summary tables of 

results, or include in appendices, if necessary. See Table 2-1 for an example. Previous sampling locations can 

be shown on one of the figures, or additional figures can be included. 

 

If results from previous sampling events are being used in a general nature, the results can be summarized 

(e.g., report the highest hits or the range of the results). If specific results are being used to direct the current 

sampling effort, those specific results must be reported on an analyte- by-analyte basis. 
 
 

2.4 SCOPING MEETING 
Summarize the scoping meeting and/or site visit, including:  

 
 the date the meeting was held  

 who attended 

 what was discussed 
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 what decisions were made 
 

 
 

If more than one scoping meeting/site visit was conducted, include the above information for each. 
 

2.5 GEOLOGICAL/METEOROLOGICAL INFORMATION 
 

For surface and/or ground water sampling: Provide a description of the hydrogeology of the area. Indicate 

the direction of flow and include a directional flow arrow on the appropriate figure. 

For soil sampling: Provide a description of the geology of the area. 

For air sampling: Provide prevailing wind direction, temperature, etc. 
 
 
 

2.6 IMPACT ON HUMAN HEALTH AND/OR THE ENVIRONMENT 
 

Discuss what is known about the possible and actual impacts of the potential environmental problem at the 

site on human health and/or the environment. 
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Table 2-1 
Contaminants of Concern, Previous Investigations 
Matrix = xx 

Analytical 
Parameter 
(Contaminants of 
Concern) 

Date of 
sampling 

Sampling 
contractor 

Laboratory Analytical 
Results (units) 

Regulatory Limit 
(specify)1

Specify the source of the regulatory limit(s). For example: 

DTSC = Calif. Department of Toxic Substances Control 
RWQCB = Regional Water Quality Control Board 
RSLs = EPA Region IX Regional Screening Levels  
CHHSLs = California Human Health Screening Levels  
ESLs = Environmental Screening Levels 
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3. PROJECT AND DATA QUALITY OBJECTIVES 
 
 

 

 

 

3.1 PROJECT TASK AND PROBLEM DEFINITION 
 
 

 
 
 
 
 
 
 

Data Quality Objectives (DQOs) are qualitative and quantitative statements for establishing criteria for 

data quality and for developing data collection designs. This section is crucial to SAP approval, since 

it defines what the data will be used for and what quality of data are needed to make decisions. EPA’s 

Guidance for Systematic Planning Using the Data Quality Objectives Process (EPA QA/G-4, February 

2006) should be consulted for more information. The DQO section should cover the following items: 

 Concisely describe the problem to be investigated. 

 Identify what questions the investigation will attempt to resolve, what actions 

(decisions) may result, and who the primary decision maker is. 

 Identify the information that needs to be obtained and the measurements that need to 

be taken to resolve the decision statement(s). 

 Define study boundaries and when and where data should be collected. 

Most projects utilizing this template are small. Therefore, defining action levels and measurement 

quality objectives (MQOs) for field and laboratory measurements used on the project are usually 

sufficient. MQOs define criteria for calibration and quality control (QC) for field and laboratory 

methods. MQOs are discussed more thoroughly below. 

Describe the purpose of the environmental investigation in qualitative terms and how the data will be 

used. Discuss how the site history relates to the problem to be investigated, scope of sampling effort, 

and types of analyses that will be required. Include all measurements to be made on an analyte specific 

basis in whatever media (soil, sediment, water, etc.) is to be sampled. This discussion should relate to 

how this sampling effort will support the specific decisions described in Section 3.2, DQOs, below. 
 
Redevelopment plans, if known, should be included. If the future use of the site is not known, this 

should be stated. 
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3.2 DATA QUALITY OBJECTIVES 

Data quality objectives (DQOs) are quantitative and qualitative criteria that establish the level of uncertainty 

associated with a set of data. They answer the question: How sure are you that the values of the data are what 

the analyses have determined them to be? All the elements of the sampling event, from the sampling design 

through laboratory analysis and reporting, affect the quality of the data. The project manager, or other decision 

maker identified earlier in the project organization section, must make the decision as to what level of 

uncertainty is acceptable or appropriate. Depending on what the contaminants of concern are, what effect they 

may have on human and environmental health, and at what level, data quality may need to be legally 

defensible or capable of answering only a simple “presence-absence” question. More sophisticated DQO 

discussions involve defining null testing hypotheses and confidence intervals. These should be considered 

depending on project decision making needs, but such discussions are generally not expected in one-time 

event SAPs. (A description of the “Seven Step DQO Process” is included in Attachment A). 

This section should describe decisions to be made based on the data and provide criteria on which these 

decisions will be made. Inclusion of one or more tables is recommended. Tables should contain, at a 

minimum, the main contaminants of concern, their associated action levels and detection limits, and the source 

of the action level (regulation, health based criteria, water quality standards, etc.) If a contaminant does not 

have an action level, or will not be used in decision making, the text should discuss how the data for that 

contaminant will be used. (See Attachment B for a discussion of the relationship between    project action 

limits (PALs), detection limits (DLs) and quantitation limits (QLs).) 

The use of “If...then” statements are recommended. Decisions do not have to involve regulatory or legal action 

(and for Brownfields projects, few are expected to). Some examples: “If contaminants of concern are not 

detected above the action limits, then no further action is required.” or: “If one or more contaminants of 

concern are found above the action level, then recommendations for further action, such as additional 

assessment, remediation, or removal will be evaluated.” 

Discuss Data Quality Objectives, action levels, and decisions to be made based on the data. A table should be 

constructed which includes the analytes of concern, action limits and detection limits. See Table 3-1 for an 

example. A separate table should be prepared for each matrix/media to be sampled. 

3.3 MEASUREMENT QUALITY OBJECTIVES 

Measurement Quality Objectives are criteria established to assess the viability and usability of data. These are 

based on both field and laboratory protocols that examine whether the data quality indicators (DQIs), i.e., 
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precision, accuracy, representativeness, completeness, comparability, and sensitivity (PARCCS), meet criteria 

established for various aspects of data gathering, sampling, or analysis activity. In defining MQOs specifically 

for the project, the level of uncertainty associated with each measurement is defined. Some DQIs are 

quantitative, others are more qualitative. (See Attachment C for a discussion of the PARCCS parameters.) 

The values that are to be assigned to the quantitative data quality indicators (precision, accuracy, completeness 

and sensitivity) and statements concerning the qualitative indicators (representativeness and comparability) are 

determined by the answers to the questions in Section 3.2. 

Project specific requirements for precision, accuracy, representativeness, completeness, comparability and 

sensitivity (PARCCS) should be discussed here. Where applicable, precision and accuracy acceptance limits, 

for both laboratory and field measurements, may be presented in a tabular format. A separate table should be 

prepared for each matrix or media to be sampled. Otherwise, MQO tables or laboratory SOPs should be 

included as appendices and referenced. This is discussed in greater detail in Section 5.2. 
 

3.4 DATA REVIEW AND VALIDATION 
 
Region 9 has adopted a tiered approach to data review. Details on validation are available from the QA Office, 

but a brief summary follows: 
 

 Tier 1 involves a cursory review of the QC data for the project. This is sometimes referred to 

as a “Summary Forms” review. At a minimum, all data should receive a Tier 1 review. 

 Tier 2 involves a selected validation based on several factors which should be defined in the 

DQOs for the project. Candidates might be a specific area within the sampling area, specific 

analytes or analyses of concern critical to decision making, or some other factor(s). The 

review may also focus on anomalies noted during the Tier 1 review. 

 Tier 3 involves a traditional full validation. Data reviewed include the raw data, standards 

log books, extractions logs, instrument printouts, chromatograms (if applicable), mass 

spectra (if applicable), etc. Calibration data, sample analysis data, and quality control data 

are all evaluated. Typically, this is a “3rd party review” and isbased on strict protocols, such as 

the National Functional Guidelines. 

 

There is no requirement that all data adhere to the same Tier; the project can mix and match depending on 

project needs and requirements. It is recommended that if validation will be a part of the data review process, 

that SOP(s) from the organization which will perform the validation be attached. 

 

Discuss data review and data validation including what organizations or individuals will be responsible for 

what aspects of data review and what the review will include. This section should also discuss how data that do 
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not meet data quality objectives will be designated, flagged, or otherwise handled. Possible corrective actions 

associated with the rejection of data, such as reanalysis or resampling, also need to be addressed. 
 

3.5 DATA MANAGEMENT 
 
Provide a list of the steps that will be taken to ensure that data are transferred accurately from collection to 

analysis to reporting. Discuss the measures that will be taken to review the data collection processes, including 

field notes or field data sheets; to obtain and review complete laboratory reports; and to review the data entry 

system, including its use in reports. A checklist is acceptable. 
 

3.6 ASSESSMENT OVERSIGHT 
 
Describe the procedures which will be used to implement the QA Program. This would include oversight by the 

Quality Assurance Manager or the person assigned QA responsibilities. Indicate how often a QA review of the 

different aspects of the project, including audits of field and laboratory procedures, use of performance 

evaluation samples, review of laboratory and field data, etc., will take place. Describe what authority the QA 

Manager or designated QA person has to ensure that identified field and analytical problems will be corrected 

and the mechanism by which this will be accomplished. 
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                       Table 3-1 
Contaminants of Concern, Laboratory, and Screening or 
Action Levels Matrix = xx 

Analytical Parameter 
(Contaminants of 
Concern) 

Laboratory 
Reporting or 

    Quantitation     
    Limits 

 
Screening or Action Levels 
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4. SAMPLING DESIGN AND RATIONALE 
 

For each sampling event, the SAP must describe the sampling locations, the media tobe sampled, and the 

analytes of concern at each location. A rationale should then be provided justifying these choices. This 

information may be presented in a tabular format. (See Tables 4-1and 4-2 for examples.) This section is 

crucial to plan approval and should be closely related to previously discussed DQOs. 

The following subsections are subdivided on a media specific basis among soil, sediment, and water. Other 

media should be added as needed. Appropriate figures should be included showing proposed sampling 

locations. 

Information regarding the collection of field duplicates may be included in these sections. Provide a rationale 

for the selection of these locations. If locations will be determined in the field, the criteria that will be used to 

make these selections should be provided. Alternatively, field duplicates may be discussed in Section 10.1.2. 

Do not include sampling procedures, preservation, etc., as these topics are covered in later sections. 
 
 

4.1 SOIL SAMPLING 
 

Provide a general overview of the soil sampling event. Present a rationale for choosing each sampling location 

at the site or sampling area and the depths at which the samples are to be taken, if relevant. If decisions will be 

made in the field, provide details concerning the criteria that will be used to make these decisions (i.e., the 

decision tree to be followed). List the analytes of concern at each location and provide a rationale for why the 

specific chemical or group of chemicals (e.g., organochlorine pesticides) was chosen. Include a figure 

showing sampling locations. 
 
 

4.2 SEDIMENT SAMPLING 
 

Provide a general overview of the sediment sampling event. Present a rationale for choosing each sampling 

location at the site or sampling area and the depths or area of the river, stream or lake at which the samples are 

to be taken, if relevant. If decisions will be made in the field, provide details concerning the criteria that will 

be used to make these decisions (i.e., the decision tree to be followed). List the analytes of concern at each 

location and provide a rationale for why the specific chemical or group of chemicals (e.g., organochlorine 

pesticides) was chosen. Include a figure showing sampling locations. 
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4.3 WATER SAMPLING 
 

Provide a general overview of the water sampling event. For groundwater, describe the wells to be sampled or 

how the samples will be collected (e.g., hydro punch), including the depths at which the samples are to be 

taken. For surface water, describe the depth and nature of the samples to be collected (fast or slow-moving 

water, stream traverse, etc.). Present a rationale for choosing each sampling location or sampling area. If 

decisions will be made in the field, provide details concerning the criteria that will be used to make these 

decisions (i.e., the decision tree to be followed). List the analytes of concern at each location and provide a 

rationale for why the specific chemical or group of chemicals (e.g., organochlorine pesticides) was chosen. 

Include a figure showing sampling locations. 
 

4.4 SOIL VAPOR SAMPLING 
 
Describe soil vapor considerations and discuss whether soil vapor may be a potential concern, and if sampling 

may be warranted at the site. All assessments should consider the potential for vapor intrusion to ensure that 

any redevelopment activities protect the health of current and future site occupants. Evaluate the site 

conditions and determine the potential soil vapor intrusion. concerns. State if soil vapor intrusion is a concern 

at the site based on the flowchart provided below, and if warranted, describe any soil vapor sampling 

activities. 

 

 Below is some suggested language: 

 

Vapor intrusion is defined as the migration of chemical vapors from contaminated soil and groundwater into 

existing or planned buildings. Vapor intrusion exposes building occupants to potentially toxic levels of vapors 

when volatile organic compounds (VOCs) present in contaminated soil or groundwater emit vapors that 

migrate into overlying buildings. VOCs in contaminated soil and groundwater emit vapors that rise through 

the pore space of the unsaturated zone above the water table. These vapors can move laterally as well as 

vertically from the source of contamination. Generally, soil or groundwater contamination within 100 feet 

(laterally or vertically) of any current or future on-site or off-site buildings contains the potential for 

releasing hazardous vapors to the indoor air. Any passageway, such as a sand or gravel layer, buried utility 

line, or animal burrow, may facilitate the flow of soil vapor. Properties with a higher potential for soil vapor 

intrusion include industrial and commercial areas, such as former manufacturing and chemical processing 

plants, warehouses, train yards, dry cleaners, and gas stations. 
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4.5 OTHER SAMPLING 
 
Describe other media that may be sampled. Present a rationale for choosing each sampling location at the site 

or sampling area and the depths at which the samples are to be taken, if relevant. If decisions will be made in 

the field, provide details concerning the criteria that will be used to make these decisions (i.e., the decision tree 

to be followed). List the analytes of concern at each location and provide a rationale for why the specific 

chemical or group of chemicals was chosen. Include a figure showing sampling locations. 
 

4.6 CULTURAL RESOURCE DISCOVERIES 
 

The disturbance of site soils carries the potential of unanticipated discovery of cultural resources. Cultural 

resources are artifacts, relics, or other physical traces, regardless of condition, that may be associated with 

prehistoric or indigenous occupation and use of the site and may possess archeological significance or be of 

importance to existing tribes. Information describing the steps to be implemented if cultural resources are 

discovered should be included in this section. Different regions, municipalities, agencies, states, or other 

organizations, such as a local tribe, may already have an appropriate plan developed. If so, a copy should be 

included with this document and referenced here. 
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  Table 4-1 
  Sampling Design and Rationale Matrix = Soil 

Sampling 
Location/ID 
Number 

 
Depth 
(feet) 

 
Analytical 
Parameter 

 
 

Rationale * 
    

    

    

    

    

    

    

    

* Include rationale for location, depth and analysis. 
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  Table 4-2 
  Sampling Design and Rationale  
  Matrix = Groundwater 

Sampling 
Location/ID 
Number 

 
Analytical 
Parameter 

 
 

Rationale * 
   

   

   

   

   

   

   

   

* Include rationale for location and analysis. 
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5. REQUEST FOR ANALYSES 
 

This section should discuss the following analytical support for the project: the analyses requested, analytes of 

concern, turnaround times, available resources, available laboratories, etc. The use of tables is highly 

recommended. If samples will be sent to more than one organization, it should be clear which samples will be 

sent to each laboratory. Field analyses for pH, conductivity, turbidity, or other field tests should be discussed 

in the sampling section. Field measurements in a mobile laboratory should be discussed here and 

differentiated from samples to be sent to a fixed laboratory. Field screening tests (for example, immunoassay 

tests) should be discussed in the sampling section, but the confirmation tests should be discussed here and the 

totals included in the tables. 

 
 

5.1 ANALYSES NARRATIVE 
 

Complete this subsection concerning the analyses for each matrix. An analytical services table is 

recommended for each matrix to be sampled. See Tables 5-1 and 5-2 for examples. Each table must include 

the analytical parameters for each type of sample. Quality Control (QC) samples, such as blanks, duplicates, 

splits, and laboratory QC samples, should be indicated in the column titled “Special Designation.” The 

selected analyses must be consistent with earlier discussions concerning DQOs and analytes of concern. 

Information on container types, sample volumes, preservatives, special handling, and analytical holding 

times for each parameter may be included here or on a separate table. See Tables 5-3 and 5-4 for examples. 

Include any special requests, such as fast turn-around time (2 weeks or less), specific QC requirements, or 

modified sample preparation techniques in this section. Provide information for each analysis requested. 

Note: Rationale for the selection of duplicate and laboratory QC sample locations is to be provided in 

Section 10.0. 
 

5.2 ANALYTICAL LABORATORY 
 

When an organization contracts for analytical work it has two options. In Option 1, MQOs for laboratory 

work are defined in the SAP. The MQOs are provided to the laboratory which then acknowledges that it is 

capable of meeting these criteria, and also states it is willing to do so. In Option 2, the sampling organization 

reviews the information from the laboratory on its QA/QC Program and C criteria and determines whether 

the laboratory can meet project needs. 

If the first approach is taken, the organization writing the SAP should include the appropriate QC tables in 

the SAP. The Region 9 QA Office has MQO tables available for most routine analyses. These tables can be 
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attached to the SAP and referenced in this section. Plan preparers are free to request these tables, review 

them for their appropriateness for the project, and incorporate all or some of them in original or modified 

form into their SAP. 

If the second approach is taken, the sampling organization must acknowledge that it understands and agrees 

to the MQOs defined by the contract laboratory which will be used for the project. MQOs or QC criteria for 

work performed by the laboratory will be found in either the laboratory’s QA Plan and/or its SOPs, which 

must be included with the sampling plan for review. 

Field analyses for pH, conductivity, turbidity, or other field tests should be discussed in the sampling section. 

Field measurements in a mobile laboratory (for example, the Field Analytical Support Program (FASP) 

laboratory) should be discussed here and differentiated from samples to be sent to a fixed laboratory. Field 

screening tests (for example, immunoassay tests) should be discussed in the sampling section, but the 

confirmation tests should be discussed here and the totals included in the tables. 

The narrative subsection concerning laboratory analytical requirements should be completed. Appropriate 

MQO tables, or the laboratory QA Plan and relevant SOPs for the methods to be performed, must 

accompany the SAP. EPA does not approve or certify laboratories; however, it will review the laboratory’s 

QA Plan and provide comments to the SAP’s originator concerning whether the laboratory’s QA/QC 

program appears to be adequate to meet project objectives. It is recommended that any issues raised be 

discussed with the laboratory and resolved before work commences. Note that the more the SAP “defaults” 

to laboratory capabilities, the greater emphasis will be placed on the adequacy of the laboratory’s QA 

program. If MQO tables, or the equivalent, are used, less emphasis will be placed on the laboratory’s QA 

Program. 
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  Table 5-1 Analytical 
  Services Matrix = Soil 

 
 
Sample 
Number 

 
 

Sample 
Location 

 
 

Depth 
(feet) 

 
 

Special 
Designation 

 
Analytical Methods 

    

        

        

        

        

        

        

        

        

        

 
Total number of Soil Samples, excluding QC: 

    

 
Total number of Soil Samples, including QC: 
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  Table 5-2 
  Analytical Services 
  Matrix = Groundwater 

 
 
Sample 
Number 

 
 

Sample 
Location 

 
 

Special 
Designation 

 
Analytical Methods 

    

       

       

       

       

       

       

       

 
Total number of samples, excluding QC 

    

 
Total number of samples, including QC 
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6. FIELD METHODS AND PROCEDURES 
 

In the general introductory paragraph to this section, there should be a description of the methods and 

procedures that will be used to accomplish the sampling goals, e.g., “...collect soil, sediment and water 

samples.” It should be noted that personnel involved in sampling must wear clean, disposable gloves of the 

appropriate type. The sampling discussion should track the samples identified in Section 4.0 and Analytical 

Services table(s). A general statement should be made that refers to the sections containing information about 

sample tracking and shipping (Section 7). Provide a description of the sampling procedures. Example 

procedures are provided below, but the organization’s own procedures can be used instead. In that case, attach 

a copy of the applicable SOP. Some sampling procedures are available from EPA. Contact the QA Office or 

visit the Region 9 laboratory’s web page. 

 
 

6.1 FIELD EQUIPMENT 
 

6.1.1 List of Equipment Needed 
 

List all the equipment that will be used in the field to collect samples, including decontamination equipment, 

if required. Discuss the availability of back-up equipment and spare parts. This information can be presented 

in a tabular format. See Table 6-1 for an example. 
 
 

6.1.2 Calibration of Field Equipment 
 

Describe the procedures by which field equipment is prepared for sampling, including calibration standards 

used, frequency of calibration and maintenance routines. Indicate where the equipment maintenance and 

calibration record(s) for the project will be kept. See Table 6-2 for an example. 
 
 

6.2 FIELD SCREENING 
 

In some projects a combination of field screening using a less accurate or sensitive method may be used in 

conjunction with confirmation samples analyzed in a fixed laboratory. This section should describe these 

methods or reference attached SOPs. Analyses such as XRF or immunoassay kits are two examples.  

Describe any field screening methods to be used on the project, including how samples will be collected, 

prepared, and analyzed in the field. Include in an appendix, as appropriate, SOPs covering these methods. 

Confirmation of screening results should also be described. The role of field screening in decision making for 

the site should also be discussed here if it has not been covered previously. 
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6.3 SOIL SAMPLING 

6.3.1 Surface Soil Sampling 

Use this subsection to describe the collection of surface soil samples that are to be collected within 6-12 

inches of the ground surface. Specify the method (e.g., hand trowels) that will be used to collect the samples 

and then transfer samples to the appropriate containers, or reference the appropriate sections of a Soil 

Sampling SOP. If SOPs are referenced, they should be included in an appendix. 

If exact soil sampling locations will be determined in the field, this should be stated. The criteria that will be 

used to determine sampling locations, such as accessibility, visible signs of potential contamination (e.g., 

stained soils, etc.), and topographical features which may indicate the location of hazardous substance 

disposal (e.g., depressions that may indicate a historic excavation) should be provided. 

Include this paragraph first if exact sampling locations are to be determined in the field; otherwise delete. 

Exact soil sampling locations will be determined in the field based on accessibility, visible signs of potential 
contamination (e.g., stained soils), and topographical features which may indicate location of hazardous 
substance disposal (e.g., depressions that may indicate a historic excavation). Soil sample locations will be 
recorded in the field logbook as sampling is completed. A sketch of the sample location will be entered into 
the logbook and any physical reference points will be labeled. If possible, distances to the reference points 
will be given. 

If surface soil samples are to be analyzed for volatile organic compounds (VOCs), use this paragraph; 
otherwise delete. It is Region 9 policy that soils collected for volatile and gasoline analyses be collected in 
hermetically sealed sampling devices (such as EnCore samplers) and analyzed within the holding time 
specified in EPA Method 5035, or immediately preserved by one of the processes specified in EPA Method 
5035. A rationale should be provided if more than one preservation method is specified. Collection in brass 
tubes, even if subsequently preserved, is not acceptable. 

Samples to be analyzed for volatile organic compounds will be collected first. Surface soil samples for VOC 

analyses will be collected as grab samples (independent, discrete samples) 

from a depth of 0 to ____ inches  below  ground  surface  (bgs).  Surface soil samples will be 

collected using [specify the type of sampling device], and will be collected in triplicate. Samples will be 

sealed and placed in a zip lock bag. See Section 7.1 for preservation and shipping procedures. 
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If surface soil samples are to be analyzed for compounds other than volatiles, use this paragraph; otherwise 

delete. 

Surface soil samples will be collected as grab samples (independent, discrete samples) from a depth of 0 to      

inches below ground surface (bgs). Surface soil samples will be collected using a stainless-steel hand trowel. 

Samples to be analyzed for [list all analytical methods for soil 

samples except for volatile organic compounds] will be placed in a sample-dedicated disposable pail and 

homogenized with a trowel. Material in the pail will be transferred with a trowel from the pail to the 

appropriate sample containers. Sample containers will be filled to the top, taking care to prevent soil from 

remaining in the lid threads prior to being closed to prevent potential contaminant migration to or from the 

sample. [Alternatively, samples will be retained in the brass sleeves in which collected until samples 

preparation begins.] See Section 7.1 for preservation and shipping procedures. 

6.3.2 Subsurface Soil Sampling 

Use this subsection for subsurface soil samples that are to be collected 12 inches or more below the surface. 

Specify the method (e.g., hand augers) that will be used to access the appropriate depth and then state the 

depth at which samples will be collected and the method to be used to collect and then transfer samples to the 

appropriate containers, or reference the appropriate sections of a Soil Sampling SOP. If SOPs are referenced, 

they should be included in an Appendix. 

If exact soil sampling locations will be determined in the field, this should be stated. The criteria that will be 

used to determine sampling locations, such as accessibility, visible signs of potential contamination (e.g., 

stained soils), and topographical features which may indicate the location of hazardous substance disposal 

(e.g., depressions that may indicate a historic excavation) should be provided. There should also be a 

discussion concerning possible problems, such as subsurface refusal. 

Include this paragraph first if exact sampling locations are to be determined in the field; otherwise delete. 

Exact soil sampling locations will be determined in the field based on accessibility, visible signs of potential 

contamination (e.g., stained soils), and topographical features which may indicate location of hazardous 

substance disposal (e.g., depressions that may indicate a historic excavation). Soil sample locations will be 
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recorded in the field logbook as sampling is completed. A sketch of the sample location will be entered into 

the logbook and any physical reference points will be labeled. If possible, distances to the reference points 

will be given. 

If subsurface samples are to be analyzed for volatile organic compounds, use this paragraph; otherwise delete 

It is Region 9 policy that soils collected for volatile and gasoline analyses be collected in hermetically sealed 

sampling devices (such as EnCore samplers) and analyzed within the holding time specified in EPA Method 

5035, or immediately preserved by one of the processes specified in EPA Method 5035. A rationale should be 

provided if more than one preservation method is specified. Collection in brass tubes, even if subsequently 

preserved, is not acceptable. 

Samples to be analyzed for volatile organic compounds will be collected first. Subsurface samples will be     

collected by boring to the desired sample depth using ______________________. Once the desired sample 

depth is reached, soil samples for VOC analyses will be collected as independent, discrete samples. Surface 

soil samples will be collected using [specify the type of sampling device], and will be collected in triplicate. 

Samples will be sealed using the Encore sampler and placed in a zip lock bag. See Section 7.1 for 

preservation and shipping procedures. 

If subsurface soil samples are being collected for compounds other than volatiles, use these paragraphs; 

otherwise delete. 

Subsurface samples will be collected by boring to the desired sample depth using _______________. Once the 
desired sample depth is reached, the _______________________________________________________ 

 [hand- or power-operated device, such as a shovel, hand auger, hollow-stem auger or split-spoon sampler] 

will be inserted into the hole and used to collect the sample. Samples will be transferred from the

[sampling device] to a sample-dedicated disposable pail and homogenized 

with a trowel. Material in the pail will be transferred with a trowel from the pail to the appropriate sample 

containers. Sample containers will be filled to the top taking care to prevent soil from remaining in the lid 

threads prior to being sealed to prevent potential contaminant migration to or from the sample. See Section 7.1 

for preservation and shipping procedures. 

Include this as the final paragraph for subsurface soil samples. 

Excess set-aside soil from the above the sampled interval will then be repacked into the hole. 
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6.4 SEDIMENT SAMPLING 
 

Use this subsection if sediment samples are to be collected. Specify the method (e.g., dredges) that will be 

used to collect the samples and at what depth samples will be collected. Describe how samples will be 

homogenized and the method to be used to transfer samples to the appropriate containers, or reference the 

appropriate sections of a Soil Sampling SOP. If SOPs are referenced, they should be included in an appendix. 
 

If exact sediment sampling locations will be determined in the field, this should be stated. Describe where 

sediment samples will be collected, e.g., slow moving portions of streams, lake bottoms, washes, etc. 

 

Include this paragraph first if exact sampling locations are to be determined in the field; otherwise delete. 
 

Exact    sediment    sampling    locations    will    be    determined    in    the    field, based    on 

   [describe the criteria to be used to determine sampling locations]. Care will be taken to 

obtain as representative a sample as possible. The sample will be taken from areas likely to collect sediment 

deposits, such as slow-moving portions of streams or from the bottom of the lake at a minimum depth of 2 

feet. 

 

The final paragraph describes sample homogenization, which is especially important if the sample is to be 

separated into solid and liquid phases, and container filling. Include this paragraph, or a modified form of it, 

for all sediment sampling. It is assumed that sediment samples will not be analyzed for volatile compounds. If 

sediment is to be analyzed for volatile organic compounds, the samples to be analyzed for volatile compounds 

should not be homogenized, but rather transferred directly from the sampler into the sample container. If 

feasible, a hermetically sealed sampling device should be used. 

 

Material in the sampler will be transferred to a sample-dedicated disposable pail and homogenized with a 

trowel. Material from the pail will be transferred with a trowel from the bucket to the appropriate sample 

containers. Sample containers will be filled to the top taking care to prevent soil from remaining in the lid 

groves prior to being sealed in order to prevent potential contamination migration to or from the sample 

containers. See Section 7.2 for preservation and shipping procedures. 
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6.5 WATER SAMPLING 
 

6.5.1 Surface Water Sampling 
 

Use this subsection if samples are to be collected in rivers, streams, lakes and reservoirs, or from standing 

water in runoff collection ponds, gullies, drainage ditches, etc. Describe the sampling procedure, including the 

type of sample (grab or composite - see definitions below), sample bottle preparation, and project-specific 

directions for taking the sample. State whether samples will be collected for chemical and/or microbiological 

analyses. Alternatively, reference the appropriate sections of attached SOPs. 

 

Grab: Samples will be collected at one time from one location. The sample should be taken from flowing, not 

stagnant water, and the sampler should be facing upstream in the middle of the stream. Samples will be 

collected by hand or with a sample bottle holder. For samples taken at a single depth, the bottle should be 

uncapped and the cap protected from contamination. The bottle should be plunged into the water mouth down 

and filled 6 to 12 inches below the surface of the water. If it is important to take samples at depths, special 

samplers (e.g., Niskin or Kemmerer Depth Samplers) may be required. 

 

Time Composite: Samples are collected over a period of time, usually 24 hours. If a composite sample is 

required, a flow- and time-proportional automatic sampler should be positioned to take samples at the 

appropriate location in a manner such that the sample can be held at 4oC for the duration of the sampling. 

 

Spatial Composite: Samples are collected from different representative positions in the water body and 

combined in equal amounts. A Churn Splitter or equivalent device will be used to ensure that the sample is 

homogeneously mixed before the sample bottles are filled. Volatile organic compound samples will be 

collected as discrete samples and not composited. 

 

If exact surface water sample locations will be determined in the field, this should be stated. Describe the 

criteria that will be used to determine where surface water samples will be collected. 

 

Include this paragraph first if exact sampling locations are to be determined in the field; otherwise delete. 
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Exact   surface   water   sampling   locations   will   be   determined   in   the   field   based   on 

   [describe the criteria to be used to determine sampling locations]. Sample locations 

will be recorded in the field logbook as sampling is completed. A sketch of the sample location will be 

entered into the logbook and any physical reference points will be labeled. If possible, distances to the 

reference points will be given. 
 

Use this paragraph if samples are to be collected in rivers, streams, lakes and reservoirs, or from standing 

water in runoff collection ponds, gullies, drainage ditches, etc. Describe the sampling procedure, sample 

bottle preparation, and project-specific directions for taking the sample, or reference the appropriate sections 

of a Water Sampling SOP. If SOPs are referenced, they should be included in an appendix. 

Samples will be collected from [describe the sampling location]. The sample will be 

taken from flowing, not stagnant water. The sampler will face upstream in the middle of the stream. Samples 

will be collected by hand or with a sample bottle holder. For samples taken at a single depth, the bottle 

should be uncapped and the cap protected from contamination. The bottle should be plunged into the water 

mouth down and filled 6 to 12" below the surface of the water. If it is important to take samples at depths, 

special samplers (e.g., Niskin or Kemmerer Depth Samplers) may be required. See Section 7.3 for 

preservation and shipping procedures. 

 

6.5.2 Groundwater Sampling 
 

This subsection contains procedures for water level measurements, well purging, and well sampling. Relevant 

procedures should be described under this heading with any necessary site- specific modifications, or 

reference sections of an appropriate SOP. If SOPs are referenced, they should be included in an appendix. 

 

6.5.3 Water-Level Measurements 
 
 The following language may be used as is or modified to meet project needs.  

 
All field meters will be calibrated according to manufacturer's guidelines and specifications before and after 

every day of field use. Field meter probes will be decontaminated before and after use at each well. 
 

If well heads are accessible, all wells will be sounded for depth to water from top of casing and total well 

depth prior to purging. An electronic sounder, accurate to the nearest +0.01 feet, will be used to measure 

depth to water in each well. When using an electronic sounder, the probe is lowered down the casing to the 

top of the water column; the graduated markings on the probe wire or tape are used to measure the depth to 

water from the surveyed point on the rim of the well casing. Typically, the measuring device emits a constant 

305 QAPP- CLV Brownfields Cleanup 
Grant for Symphony Park (Revision 2): September 2025



tone when the probe is submerged in standing water and most electronic water level sounders have a visual 

indicator consisting of a small light bulb or diode that turns on when the probe encounters water. Total well 

depth will be sounded from the surveyed top of casing by lowering the weighted probe to the bottom of the 

well. The weighted probe will sink into silt, if present, at the bottom of the well screen. Total well depths 

will be measured by lowering the weighted probe to the bottom of the well and recording the depth to the 

nearest 0.1 feet. 
 

Water-level sounding equipment will be decontaminated before and after use in each well. Water levels will 

be measured in wells which have the least amount of known contamination first.  Wells with known or 

suspected contamination will be measured last. 

 

6.5.4 Purging 
 

Describe the method that will be used for well purging (e.g., dedicated well pump, bailer, hand pump), or 

reference the appropriate sections in a Ground Water SOP. If SOPs are referenced, they should be included in 

an Appendix. Note: A combination of purging methods may be used. 
 

Include this paragraph if dedicated well pumps will be used; otherwise delete. 
 

All wells will be purged prior to sampling. If the well casing volume is known, a minimum of three casing 

volumes of water will be purged using the dedicated well pump. 

Include this paragraph if hand pumps, submersible pumps, bailers, or other sampling methods will be used; 

otherwise delete. 

 

All wells will be purged prior to sampling. If the well casing volume is known, a minimum of three casing 

volumes of water will be purged using [specify sampling method]. When a submersible pump is used for 

purging, clean flexible Teflon tubes will be used for groundwater extraction. All tubes will be decontaminated 

before use in each well. Pumps will be placed 2 to 3 feet from the bottom of the well to permit reasonable 

draw down while preventing cascading conditions. 

The following paragraphs should be included in all sample plans. 

 

Water will be collected into a measured bucket to record the purge volume. Casing volumes will be calculated 

based on total well depth, standing water level, and casing diameter. One casing volume will be calculated as: 

V = πd2 h / 77.01 
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where: V is the volume of one well casing of water (1ft3 = 7.48 gallons); 
 

d is the inner diameter of the well casing (in inches); 
 

h is the total depth of water in the well (in feet). 
 

It is most important to obtain a representative sample from the well. Stable water quality parameter 

(temperature, pH and specific conductance) measurements indicate representative sampling is obtainable. 

Water quality is considered stable if for three consecutive readings: 
 

 temperature range is no more than +1°C; 

 pH varies by no more than 0.2 pH units; 

 specific conductance readings are within 10% of the average. 
 

The water in which measurements were taken will not be used to fill sample bottles. 
 

If the well casing volume is known, measurements will be taken before the start of purging, in the middle of 

purging, and at the end of purging each casing volume. If the well casing volume is NOT known, 

measurements will be taken every 2.5 minutes after flow starts. If water quality parameters are not stable 

after 5 casing volumes or 30 minutes, purging will cease, which will be noted in the logbook, and ground 

water samples will be taken. The depth to water, water quality measurements and purge volumes will be 

entered in the logbook. 
 

If a well dewaters during purging and three casing volumes are not purged, that well will be allowed to 

recharge up to 80% of the static water column and dewatered once more. After water levels have recharged 

to 80% of the static water column, groundwater samples will be collected. 

 

6.5.5 Well Sampling 
 
 

Describe the method that will be used to collect samples from wells. (This will probably be the same method 

as was used to purge the wells.) Specify the sequence for sample collection (e.g., bottles for volatile analysis 

will be filled first, followed by semivolatiles, etc.). State whether samples for metals analysis will be filtered 

or unfiltered. Include the specific conditions, such as turbidity, that will require samples to be filtered. 

Alternatively, reference the appropriate sections in the Ground Water SOP and state in which appendix the 

SOP is located. 
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The following paragraph should be included in all sample plans. 

 

At each sampling location, all bottles designated for a particular analysis (e.g., volatile organic compounds) 

will be filled sequentially before bottles designated for the next analysis are filled (e.g., semivolatile organic 

compounds). If a duplicate sample is to be collected at this location, all bottles designated for a particular 

analysis for both sample designations will be filled sequentially before bottles for another analysis are filled. 

In the filling sequence for duplicate samples, bottles with the two different sample designations will alternate 

(e.g., volatile organic compounds designation GW-2, volatile organic compounds designation GW-4 

(duplicate of GW-2), metals designation GW-2, and metals designation GW-4 (duplicate of GW-2). 

Groundwater samples will be transferred directly into the appropriate sample containers with preservative, if 

required, chilled if appropriate, and processed for shipment to the laboratory. 

 

If samples are to be collected for volatiles analysis, the following paragraph should be added; otherwise 

delete. 

 

Samples for volatile organic compound analyses will be collected using a low flow sampling device. A 

[specify type] pump will be used at a flow rate of  . Vials for volatile organic compound 

analysis will be filled first to minimize the effect of aeration on the water sample. See Section 7.3 for 

preservation and shipping procedures. 

 

If some samples for metals (or other) analysis are to be filtered, depending upon sample turbidity, the 

following paragraph should be added; otherwise delete. 

 

After well purging and prior to collecting groundwater samples for metals analyses, the turbidity of the 

groundwater extracted from each well will be measured using a portable turbidity meter. A small quantity of 

groundwater will be collected from the well, transferred to a disposable vial, and a turbidity measurement 

will be taken. The results of the turbidity measurement will be recorded in the field logbook. The water used 

to measure turbidity will be discarded after use. If the turbidity of the groundwater from a well is above 5 

Nephelometric Turbidity Units (NTUs), both a filtered and unfiltered sample will be collected. A [specify 
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size]-micron filter will be used to remove larger particles that have been entrained in the water sample. A 

clean, unused filter will be used for each filtered sample collected. Groundwater samples will be transferred 

from the filter directly into the appropriate sample containers with a preservative and processed for shipment 

to the laboratory. When transferring samples, care will be taken not to touch the filter to the sample 

container. After the filtered sample has been collected, an unfiltered sample will be collected. A sample 

number appended with an “Fl” will represent a sample filtered with a [specify size]-micron filter. See Section 

7.3 for preservation and shipping procedures. 

If samples are to be filtered for metals (or other) analysis regardless of sample turbidity, the following 

paragraph should be added; otherwise delete. 

Samples designated for metals analysis will be filtered. A [specify size]-micron filter will be used to remove 

larger particles that have been entrained in the water sample. A clean, unused filter will be used for each 

filtered sample collected. Groundwater samples will be transferred from the filter directly into the 

appropriate sample containers to which preservative has been added and processed for shipment to the 

laboratory. When transferring samples, care will be taken not to touch the filter to the sample container. After 

the filtered sample has been collected, an unfiltered sample will be collected. A sample number appended 

with an “Fl” will represent a sample filtered with a [specify size]-micron filter. See Section 7.3 for 

preservation and shipping procedures. 

6.6 OTHER SAMPLING 

Describe the collection of other media, if any. 

6.7 DECONTAMINATION PROCEDURES 

Specify the decontamination procedures that will be followed if non-dedicated sampling equipment is used. 

Alternatively, reference the appropriate sections in the organization’s Decontamination SOP and state in 

which appendix the SOP is located. 

The decontamination procedures that will be followed are in accordance with approved procedures. 

Decontamination of sampling equipment must be conducted consistently as to assure the quality of samples 

collected. All equipment that comes into contact with potentially contaminated soil or water will be 

decontaminated. Disposable equipment intended for one-time use will not be decontaminated, but will be 

packaged for appropriate disposal. Decontamination will occur prior to and after each use of a piece of 

equipment. All sampling devices used, including trowels and augers, will be steam-cleaned or 

decontaminated according to EPA Region 9 recommended procedures. 
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The following, to be carried out in sequence, is an EPA Region IX recommended procedure for the 

decontamination of sampling equipment. 
 

 Use the following decontamination procedures; edit as necessary.  
 

 Non-phosphate detergent and tap water wash, using a brush if necessary 

 Tap-water rinse 

 0.1 N nitric acid rinse [For inorganic analyses, include an acid rinse. Otherwise, delete.] 

 Deionized/distilled water rinse 

 Pesticide-grade solvent (reagent grade hexane) rinse in a decontamination bucket [For organic 

analyses, include a solvent rinse. Otherwise, delete.] 

 Deionized/distilled water rinse (twice) 
 

Equipment will be decontaminated in a pre-designated area on pallets or plastic sheeting, and clean bulky 

equipment will be stored on plastic sheeting in uncontaminated areas. Cleaned small equipment will be 

stored in plastic bags. Materials to be stored more than a few hours will also be covered. 

 

NOTE: If a different decontamination procedure is used; a rationale for using the different approach should 

be provided. 
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  Table 6-1 
  Field and Sampling Equipment 
 
Description of Equipment 

 
Material (if applicable) 

Dedicated 

(Yes/No) 
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Table 6-2 
Field Equipment/Instrument Calibration, Maintenance, Testing, and Inspection 

Analytical 
Parameter 

Field 
Equipment/ 
Instrument 

Calibration 
Activity 

Maintenance 
and Testing/ 
Inspection 
Activity Frequency 

Acceptance 
Criteria 

Corrective 
Action 

312 QAPP- CLV Brownfields Cleanup 
Grant for Symphony Park (Revision 2): September 2025



7. SAMPLE CONTAINERS, PRESERVATION, PACKAGING AND SHIPPING 
 

This section describes the types of containers to be used and the procedures for preserving, packaging and 

shipping samples. Some of this information may have been presented in tabular form previously. See Tables 

5-1 and 5-2 for examples. The organization responsible for adding preservatives should be named. 
 
 

The number and type of sample containers, volumes, and preservatives are listed in [specify table(s)]. The 

containers are pre-cleaned and will not be rinsed prior to sample collection. Preservatives, if required, will 

be added by [name of  agency/organization doing the sampling] to 

the containers prior to shipment of the samples to the laboratory. 
 

7.1 SOIL SAMPLES 
 

Include this subsection if collecting soil samples; otherwise delete. 
 
Include the following paragraphs, as appropriate; otherwise delete. Modify if necessary. 

 

VOLATILE ORGANIC COMPOUNDS: Soil samples to be analyzed for volatile organic compounds will be 

stored in their sealed Encore samplers for no more than two days prior to analysis. Samples will be chilled to 

4°C immediately upon collection. 
 

Include these sentences if samples will be frozen or preserved; otherwise delete. Frozen Encore sampler 

samples will be stored for no more than 4 days prior to analysis. If samples are preserved by ejecting into 

either methanol or sodium bisulfate solution the holding time is two weeks. 
 

OTHER ORGANIC COMPOUNDS: Soil samples for [include all requested 

analysis(ses)] will be homogenized and transferred from the sample-dedicated homogenization pail into 8-

ounze wide-mouth glass jars using a trowel. A separate container will be collected for each laboratory. 

[Alternatively, samples will be retained in the brass sleeve in which collected until sample preparation 

begins.] The samples will be chilled to 4°C immediately upon collection. 

METALS: Surface soil samples to be analyzed for metals will be homogenized and transferred from the 

sample-dedicated homogenization pail into 8-oz, wide-mouth glass jars. A separate container will be 

collected for each laboratory. Samples will not be chilled. Subsurface samples will be retained in their 

original brass sleeves or other container unless transferred to bottles. 
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7.2 SEDIMENT SAMPLES 
 

Include this subsection if collecting sediment samples; otherwise delete. 
 
Include the following paragraphs, as appropriate; otherwise delete. Modify if necessary. 

 
 

VOLATILE ORGANIC COMPOUNDS: Sediment samples to be analyzed for volatile organic compounds 

will be stored in their sealed Encore samplers for no more than two days prior to analysis. Samples will be 

chilled to 4°C immediately upon collection. 
 

Include these sentences if samples will be frozen or preserved; otherwise delete. Frozen EnCore  samples 

will be stored for no more than 4 days prior to analysis. If samples are preserved by ejecting into either 

methanol or sodium bisulfate solution the holding time is two weeks. 
 

OTHER ORGANIC COMPOUNDS: Soil samples for [include all requested 

analysis(ses)] will be homogenized and transferred from the sample-dedicated homogenization pail into 8-

ounze wide-mouth glass jars using a trowel. A separate container will be collected for each laboratory. 

[Alternatively, samples will be retained in the brass sleeve in which collected until sample preparation 

begins.] The samples will be chilled to 4°C immediately upon collection. 
 

METALS: Sediment samples, with rocks and debris removed, which are to be analyzed for metals will be 

homogenized and transferred from the sample-dedicated homogenization pail into 8-ounze, wide-mouth 

glass jars. A separate container will be collected for each laboratory. Samples will not be chilled. 

 

7.3 WATER SAMPLES 
 

 Include this subsection if collecting water samples; otherwise delete. 

 

Include the following paragraphs, as appropriate; otherwise delete. Modify if necessary.  
 

VOLATILE ORGANIC COMPOUNDS: Low concentration water samples to be analyzed for volatile 

organic compounds will be collected in 40-ml glass vials. 1:1 hydrochloric acid (HCl) will be added to the 

vial prior to sample collection. During purging, a test vial will be filled with sample at each sample location 

and the pH will be measured using a pH meter or pH paper to ensure that sufficient acid is present to result in 

a pH of less than 2. If the pH is greater than 2, additional HCl will be added to the sample vials. Another vial 

will be pH tested to ensure the pH is less than 2. The tested vial(s) will be discarded. The sample vials will be 

filled so that there is no headspace. The vials will be inverted and checked for air bubbles to ensure zero 

headspace. If a bubble appears, the vial will be discarded and a new sample will be collected. The samples 
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will be chilled to 4°C immediately upon collection. Three vials of each water sample are required for each 

laboratory. 
 

METALS: Water samples collected for metals analysis will be collected in 1-liter polyethylene bottles. The 

samples will be preserved by adding nitric acid (HNO3) to the sample bottle. The bottle will be capped and 

lightly shaken to mix in the acid. A small quantity of sample will be poured into the bottle cap where the pH 

will be measured using pH paper. The pH must be <2. The sample in the cap will be discarded, and the pH of 

the sample will be adjusted further if necessary. The samples will be chilled to 4°C immediately upon 

collection. One bottle of each water sample is required for each laboratory. 
 

OTHER PARAMETERS: [e.g., Anions, Pesticides, Semivolatile Organic Compounds] 
 

If requested analyses require preservation, include this paragraph; otherwise delete. A separate paragraph 

should be included for each bottle type. 
 

Water samples to be analyzed for [specify what parameters are included] will be collected in [specify size 

and type of container]. The [specify analysis(ses)] samples will be preserved by adding [describe preservative 

appropriate to each sample type] to the sample bottle. The bottle will be capped and lightly shaken to mix in 

the preservative. A small quantity of sample will be poured into the bottle cap where the pH will be measured 

using pH paper. The pH must be within the appropriate range. The sample in the cap will be discarded, and 

the pH of the sample will be adjusted further if necessary. Samples will be chilled to 4°C immediately upon 

collection. 

 

If requested analyses do not require preservation, include this paragraph; otherwise delete. A separate 

paragraph should be included for each bottle type. 
 

Water samples to be analyzed for [specify analysis(ses)] will be collected  in 

   [specify bottle type]. No preservative is required for these samples. The samples will be 

chilled to 4°C immediately upon collection. Two bottles of each water sample are required for each 

laboratory. 

7.4 OTHER SAMPLES 
 

If samples of other media (e.g., soil gas) are to be collected, specify the analyses that will be performed and 

the containers and preservatives required. 
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7.5 PACKAGING AND SHIPPING 
 
The following paragraphs provide a generic explanation and description of how to pack and ship samples. 

They may be incorporated as is, if appropriate, or modified to meet any project-specific conditions. 

 
All sample containers will be placed in a strong-outside shipping container .The following outlines the 

packaging procedures that will be followed for low concentration samples. 
 

1. When ice is used, pack it in zip-lock, double plastic bags. Seal the drain plug of the cooler with 

fiberglass tape to prevent melting ice from leaking out of the cooler. 
 

2. The bottom of the cooler should be lined with bubble wrap to prevent breakage during shipment. 
 

3. Check screw caps for tightness and, if not full, mark the sample volume level of liquid samples on the 

outside of the sample bottles with indelible ink. 

4. Secure bottle/container tops with clear tape and custody seal all container tops. 
 

5. Affix sample labels onto the containers with clear tape. 
 

6. Wrap all glass sample containers in bubble wrap to prevent breakage. 
 

7. Seal all sample containers in heavy duty plastic zip-lock bags. Write the sample numbers on the 

outside of the plastic bags with indelible ink. 
 

8. Place samples in a sturdy cooler(s) lined with a large plastic trash bag. Enclose the appropriate 

COC(s) in a zip-lock plastic bag affixed to the underside of the cooler lid. 
 

9. Fill empty space in the cooler with bubble wrap or Styrofoam peanuts to prevent movement and 

breakage during shipment. Vermiculite should also be placed in the cooler to absorb spills if they occur. 
 

10. Ice used to cool samples will be double sealed in two zip lock plastic bags and placed on top and 

around the samples to chill them to the correct temperature. 
 

11. Each ice chest will be securely taped shut with fiberglass strapping tape, and custody seals will be 

affixed to the front, right and back of each cooler. 
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8. DISPOSAL OF RESIDUAL MATERIALS 
 

This section should describe the type(s) of investigation-derived wastes (IDW) that will be generated during 

this sampling event. EPA recognizes that IDW may not be generated in all sampling events, in which case this 

section would not apply. Use the language below or reference the appropriate sections in a Disposal of 

Residual Materials SOP and state in which appendix the SOP is located. Depending upon site-specific 

conditions and applicable federal, state, and local regulations, other provisions for IDW disposal may be 

required. If any analyses of IDW are required, these should be discussed. If IDW are to be placed in drums, 

labeling for the drums should be discussed in this section. 

 
In the process of collecting environmental, the sampling team will generate different types of potentially 

contaminated IDW that include the following: 
 

 Used personal protective equipment (PPE) 

 Disposable sampling equipment 

 Decontamination fluids 

 Soil cuttings from soil borings [Include this bullet when sampling soils; otherwise delete.] 

 Purged groundwater and excess groundwater collected for sample container filling [Include this 

bullet when sampling groundwater; otherwise delete.] 
 

The EPA's National Contingency Plan (NCP) requires that management of IDW generated during sampling 

comply with all applicable or relevant and appropriate requirements (ARARs)  to the extent practicable. The 

sampling plan will follow the Office of Emergency and Remedial Response (OERR) Directive 9345.3-02 

(May 1991), which provides the guidance for the management of IDW. In addition, other legal and practical 

considerations that may affect the handling of IDW will be considered. 

 
Listed below are the procedures that should be followed for handling the IDW. The procedures have enough 

flexibility to allow the sampling team to use its professional judgment as to the proper method for the disposal 

of each type of IDW generated at each sampling location. The following bullet is generally appropriate for site 

or sampling areas with low levels of contamination or for routine monitoring. If higher levels of 

contamination exist at the site or sampling area, other disposal methods (such as the drumming of wastes) 

should be used to dispose of used PPE and disposable sampling equipment. 

 

• Used PPE and disposable equipment will be double bagged and placed in a municipal refuse 

dumpster. These wastes are not considered hazardous and can be sent to a municipal landfill. Any 
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PPE and disposable equipment that is to be disposed of which can still be reused will be rendered 

inoperable before disposal in the refuse dumpster. 

 

Include this bullet if sampling for both metals and organics; otherwise delete. 
 

• Decontamination fluids that will be generated in the sampling event will consist of dilute nitric acid, 

pesticide-grade solvent, deionized water, residual contaminants, and water with non-phosphate 

detergent. The volume and concentration of the decontamination fluid will be sufficiently low to 

allow disposal at the site or sampling area. The water (and water with detergent) will be poured onto 

the ground or into a storm drain. Pesticide-grade solvents will be allowed to evaporate from the 

decontamination bucket. The nitric acid will be diluted and/or neutralized with sodium hydroxide and 

tested with pH paper before pouring onto the ground or into a storm drain. 

 

Include this bullet if sampling for metals but not organics; otherwise delete. 
 

• Decontamination fluids that will be generated in the sampling event will consist of nitric acid, 

deionized water, residual contaminants, and water with non-phosphate detergent. The volume and 

concentration of the decontamination fluid will be sufficiently low to allow disposal at the site or 

sampling area. The water (and water with detergent) will be poured onto the ground or into a storm 

drain. The nitric acid will be diluted and/or neutralized with sodium hydroxide and tested with pH 

paper before pouring onto the ground or into a storm drain. 

 
Include this bullet if sampling for organics but not metals; otherwise delete. 

 
• Decontamination fluids that will be generated in the sampling event will consist of pesticide-grade 

solvent, deionized water, residual contaminants, and water with non- phosphate detergent. The 

volume and concentration of the decontamination fluid will be sufficiently low to allow disposal at 

the site or sampling area. The water (and water with detergent) will be poured onto the ground or into 

a storm drain. Pesticide- grade solvents will be allowed to evaporate from the decontamination 

bucket. 

 
Include this bullet if sampling soils; otherwise delete. 

 

 Soil cuttings generated during the subsurface sampling will be disposed of in an appropriate 

manner. 
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Include this bullet if sampling groundwater; otherwise delete. 
 

 Purged groundwater will be    
 

Depending upon the degree of groundwater contamination, site-specific conditions, and applicable federal, 

state, and local regulations, disposal methods will vary. Disposal methods can also vary for purge water 

from different wells sampled during the same sampling event. 
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9. SAMPLE DOCUMENTATION 
 
 

9.1 FIELD NOTES 
 

This section should discuss record keeping in the field. This may be through a combination of logbooks, 

preprinted forms, photographs, or other documentation. Information to be maintained is provided below. 
 
 

9.1.1 Field Logbooks 
 
Describe how field logbooks will be used and maintained. 
 
Use field logbooks to document where, when, how, and from whom any vital project information was obtained. 

Logbook entries should be complete and accurate enough to permit reconstruction of field activities. Maintain 

a separate logbook for each sampling event or project. Logbooks should have consecutively numbered pages. 

All entries should be legible, written in black ink, and signed by the individual making the entries. Use factual, 

objective language. 
 
 

At a minimum, the following information will be recorded during the collection of each sample: 
 
 Edit this list as necessary.  

 
 Sample location and description 

 Site or sampling area sketch showing sample location and measured distances 

 Sampler's name(s) 

 Date and time of sample collection 

 Designation of sample as composite or grab 

 Type of sample (soil, sediment or water) 

 Type of sampling equipment used 

 Field instrument readings and calibration 

 Field observations and details related to analysis or integrity of samples (e.g., weather conditions, 

noticeable odors, colors, etc.) 

 Preliminary sample descriptions (e.g., for soils: clay loam, very wet; for water: clear water with 

strong ammonia-like odor) 

 Sample preservation 

 Lot numbers of the sample containers, sample identification numbers and any explanatory codes, 

and chain-of-custody form numbers 
320 QAPP- CLV Brownfields Cleanup 

Grant for Symphony Park (Revision 2): September 2025



 Shipping arrangements (overnight air bill number) 

 Name(s) of recipient laboratory(ies) 

 
In addition to the sampling information, the following specific information will also be recorded in the field 

logbook for each day of sampling: 
 

 Edit this list as necessary.  
 

 Team members and their responsibilities 

 Time of arrival/entry on site and time of site departure 

 Other personnel on site 

 Summary of any meetings or discussions with tribal, contractor, or federal agency personnel 

 Deviations from sampling plans, site safety plans, and QAPP procedures 

 Changes in personnel and responsibilities with reasons for the changes 

 Levels of safety protection 

 Calibration readings for any equipment used and equipment model and serial number 
 
A checklist of the field notes, following the suggestions above, using only those that are appropriate, should be 

developed and included in project field notes. 
 

9.1.1 Photographs 
 

If photographs will be taken, the following language may be used as is or modified as appropriate. 
 
 

Photographs will be taken at the sampling locations and at other areas of interest on site or sampling area. 

They will serve to verify information entered in the field logbook. For each photograph taken, the following 

information will be written in the logbook or recorded in a separate field photography log: 
 

 Time, date, location, and weather conditions 
 Description of the subject photographed 
 Name of person taking the photograph 

 

9.2 SAMPLE LABELING 
 

The following paragraph provides a generic explanation and description of the use of labels. It may be 

incorporated as is, if appropriate, or modified to meet any project-specific conditions. 

 

All samples collected will be labeled in a clear and precise way for proper identification in the field and for 

tracking in the laboratory. A copy of the sample label is included in [specify appendix]. The samples will 
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have pre-assigned, identifiable, and unique numbers. At a minimum, the sample labels will contain the 

following information: station location, date of collection, analytical parameter(s), and method of 

preservation. Every sample, including samples collected from a single location but going to separate 

laboratories, will be assigned a unique sample number. 

9.3 SAMPLE CHAIN-OF-CUSTODY FORMS AND CUSTODY SEALS 
 

The following paragraphs provide a generic explanation and description of the use of chain-of- custody forms 

and custody seals. They may be incorporated as is, if they are appropriate, or modified to meet any project-

specific conditions. 
 

All sample shipments for analyses will be accompanied by a chain-of-custody record. A copy of the form is 

found in [specify appendix]. Form(s) will be completed and sent with the samples for each laboratory and 

each shipment (i.e., each day). If multiple coolers are sent to a single laboratory on a single day, form(s) will 

be completed and sent with the samples for each cooler. 
 

The chain-of-custody form will identify the contents of each shipment and maintain the custodial integrity of 

the samples. Generally, a sample is  in someone's custody if it is either in someone’s physical possession, in 

someone's view, locked up, or kept in a secured area that is restricted to authorized personnel. Until the 

samples are shipped, the custody of the samples will be the responsibility of    ____________   [name of 

agency/ organization conducting sampling]. The sampling team leader or designee will sign the chain-of-

custody form in the “relinquished by” box and note date, time, and air bill number. 

A self-adhesive custody seal will be placed across the lid of each sample. A copy of the seal is found in 

[specify appendix]. For VOC samples, the seal will be wrapped around the cap. The shipping containers in 

which samples are stored (usually a sturdy picnic cooler or ice chest) will be sealed with self-adhesive 

custody seals any time they are not in someone’s possession or view before shipping. All custody seals will 

be signed and dated. 
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10. QUALITY CONTROL 
 

This section should discuss the quality control samples that are being collected to support the sampling 

activity. This includes field QC samples, confirmation samples, background samples, laboratory QC samples, 

and split samples. Wherever possible, the locations at which the samples will be collected should be identified 

and a rationale provided for the choice of location. Frequency of collection should be discussed. All samples, 

except laboratory QC samples, should be sent to the laboratory blind, wherever possible. Laboratory QC 

samples should be identified and additional sample (e.g., a double volume) collected for that purpose. 
 

10.1 FIELD QUALITY CONTROL SAMPLES 
 

Field quality control samples are intended to help evaluate conditions resulting from field activities and are 

intended to accomplish two primary goals, assessment of field contamination and assessment of sampling 

variability. The former looks for substances introduced in the field due to environmental or sampling 

equipment and is assessed using blanks of different types. The latter includes variability due to sampling 

technique and instrument performance as well as variability possibly caused by the heterogeneity of the matrix 

being sampled and is assessed using replicate sample collection. The following sections cover field QC. 
 

10.1.1 Assessment of Field Contamination (Blanks) 
 

Field contamination is usually assessed through the collection of different types of blanks. Equipment blanks 

are obtained by passing distilled or deionized water, as appropriate, over or through the decontaminated 

equipment used for sampling. They provide the best overall means of assessing contamination arising from 

the equipment, ambient conditions, sample containers, transit, and the laboratory. Field blanks are sample 

containers filled in the field. They help assess contamination from ambient conditions, sample containers, 

transit, and the laboratory. Trip blanks are prepared by the laboratory and shipped to and from the field. They 

help assess contamination from shipping and the laboratory and are for volatile organic compounds only. 
 

Region 9 recommends that equipment blanks be collected, where appropriate (e.g., where neither disposable 

nor dedicated equipment is used). Field blanks are next in priority and trip blanks next. Only one blank 

sample per matrix per day should be collected. If equipment blanks are collected, field blanks and trip blanks 

are not required under normal circumstances.  

 

10.1.1.1 Equipment Blanks 
 

In general, equipment (rinsate) blanks should be collected when reusable, non-disposable sampling 
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equipment (e.g., trowels, hand augers, and non-dedicated groundwater sampling pumps) are being used for 

the sampling event. Equipment blanks can be collected for soil, sediment, and ground water samples. A 

minimum of one equipment blank is prepared each day for each matrix when equipment is decontaminated in 

the field. These blanks are submitted “blind” to the laboratory, packaged like other samples and each with its 

own unique identification number. Note that for samples which may contain VOCs, water for blanks should 

be purged prior to use to ensure that it is organic free. HPLC water, which is often used for equipment and 

field blanks, can contain VOCs if it is not purged. 

If equipment blanks are to be collected describe how they are to be collected and the analyses that will be 

performed. A maximum of one blank sample per matrix per day should be collected, but at a rate to not 

exceed one blank per 10 samples. The 1:10 ratio overrides the one per day requirement. If equipment rinsate 

blanks are collected, field blanks and trip blanks are not required under normal circumstances. Use the 

language below or reference the appropriate sections in a Quality Control SOP and state in which appendix 

the SOP is located. 

 

Include this subsection if equipment blanks are to be collected, otherwise, delete. 

Include this paragraph if blanks will be analyzed for both metals and organic compounds; otherwise delete. 

 
Equipment rinsate blanks will be collected to evaluate field sampling and decontamination procedures by 

pouring High Performance Liquid Chromatography (HPLC) organic-free (for organics) or deionized water 

(for inorganics) over the decontaminated sampling equipment. One equipment rinsate blank will be collected 

per matrix each day that sampling equipment is decontaminated in the field. Equipment rinsate blanks will be 

obtained by passing water through or over the decontaminated sampling devices used that day. The rinsate 

blanks that are collected will be analyzed for [include names of target  analytes, e.g.,  metals, total   

petroleum hydrocarbons, volatile organic compounds, etc.]. 

 
 Include this paragraph if blanks will be analyzed only for organic compounds; otherwise delete.  

 
Equipment rinsate blanks will be collected to evaluate field sampling and decontamination procedures by 

pouring High Performance Liquid Chromatography (HPLC) organic-free water over the decontaminated 

sampling equipment. One equipment rinsate blank will be collected per matrix each day that sampling 

equipment is decontaminated in the field. Equipment rinsate blanks will be obtained by passing water 

through or over the decontaminated sampling devices used that day. The rinsate blanks that are collected 

will be analyzed for [include names of 

target analytes, e.g., volatile organic compounds, total petroleum hydrocarbons, etc.]. 
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Equipment rinsate blanks will be collected to evaluate field sampling and decontamination procedures by 

pouring deionized water over the decontaminated sampling equipment. One equipment rinsate blank will be 

collected per matrix each day that sampling equipment is decontaminated in the field. Equipment rinsate 

blanks will be obtained by passing deionized water through or over the decontaminated sampling devices 

used that day. The rinsate blanks that are collected will be analyzed for metals. 

 Always include this paragraph. 

The equipment rinsate blanks will be preserved, packaged, and sealed in the manner described for the 

environmental samples. A separate sample number and station number will be assigned to each sample, and it 

will be submitted blind to the laboratory. 

10.1.1.2 Field Blanks 

Field blanks are collected when sampling water or air and equipment decontamination is not necessary or 

sample collection equipment is not used (e.g., dedicated pumps). A methanol field blanks should also be 

collected when methanol is used as a preservative. A minimum of one field blank is prepared each day 

sampling occurs in the field, but equipment is not decontaminated. These blanks are submitted “blind” to the 

laboratory, packaged like other samples and each with its own unique identification number. Note that for 

samples which may contain VOCs, water for blanks should be purged prior to use to ensure that it is organic 

free. HPLC water which is often used for equipment and field blanks can contain VOCs if it is not purged. 

Include this subsection if field blanks will be collected; otherwise delete. Only one blank sample per matrix 

per day should be collected. If field blanks are prepared, equipment rinsate blanks and trip blanks are not 

required under normal circumstances. 

Include this paragraph if blanks will be analyzed for both metals and organic compounds; otherwise delete. 

Field blanks will be collected to evaluate whether contaminants have been introduced into the samples during 

the sampling due to ambient conditions or from sample containers. Field blank samples will be obtained by 

pouring High Performance Liquid Chromatography (HPLC) organic-free water (for organics) and/or 

deionized water (for inorganics) into a sampling container at the sampling point.  The field blanks that are  

collected  will  be  analyzed  for 

 [include names of target analytes, e.g., metals, volatile organic compounds, etc.]. 

Include this paragraph if blanks will be analyzed only for metals; otherwise delete. 
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 Include this paragraph if blanks will be analyzed only for organic compounds; otherwise delete.  

 

Field blanks will be collected to evaluate whether contaminants have been introduced into the samples 

during the sampling due to ambient conditions or from sample containers. Field blank samples will be 

obtained by pouring High Performance Liquid Chromatography (HPLC) organic-free water into a sampling 

container at the sampling point. The field blanks that are collected will be analyzed for [include names of 

target analytes, e.g., volatile organic compounds, total petroleum hydrocarbons, etc.]. 

 
Include this paragraph if blanks will be analyzed only for metals; otherwise delete. 

 
 

Field blanks will be collected to evaluate whether contaminants have been introduced into the samples during 

the sampling due to contamination from sample containers. Field blank samples will be obtained by pouring 

deionized water into a sampling container at the sampling point. The field blanks that are collected will be 

analyzed for metals. 
 

 Always include this paragraph. 

The field blanks will be preserved, packaged, and sealed in the manner described for the environmental 

samples. A separate sample number and station number will be assigned to each sample, and it will be 

submitted blind to the laboratory. 

 

10.1.1.3 Trip Blanks 
 

Trip blanks are required only if no other type of blank will be collected for volatile organic compound 

analysis. If trip blanks are required, one is submitted to the laboratory for analysis with every shipment of 

samples for VOC analysis. These blanks are submitted “blind” to the laboratory, packaged like other samples 

and each is assigned its own unique identification number. Note that for samples which may contain VOCs, 

water for blanks should be purged prior to use to ensure that it is organic free. HPLC water, which is often 

used for trip blanks, can contain VOCs if it is not purged. 
 

Include this subsection if trip blanks will be collected; otherwise delete. Only one blank sample per matrix per 

day should be collected. Trip blanks are only relevant to volatile organic compound (VOC) sampling efforts. 

 

Trip blanks will be prepared to evaluate if the shipping and handling procedures are introducing 

contaminants into the samples, and if cross contamination in the form of VOC migration has occurred 

between the collected samples. A minimum of one trip blank will be submitted to the laboratory for analysis 
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with every shipment of samples for VOC analysis. Trip blanks are 40-ml vials that have been filled with 

HPLC-grade water that has been purged so it is VOC free and shipped with the empty sampling containers to 

the site or sampling area prior to sampling. The sealed trip blanks are not opened in the field and are shipped 

to the laboratory in the same cooler with the samples collected for volatile analyses. The trip blanks will be 

preserved, packaged, and sealed in the manner described for the environmental samples. A separate sample 

number and station number will be assigned to each trip sample and it will be submitted blind to the 

laboratory. 

 

10.1.1.4 Temperature Blanks 
Include this paragraph with all plans. 

 

For each cooler that is shipped or transported to an analytical laboratory a 40-ml VOA vial will be included 

that is marked “temperature blank.” This blank will be used by the sample custodian to check the 

temperature of samples upon receipt. 

10.1.2 Assessment of Field Variability (Field Duplicate or Collocated Samples 
Duplicate samples are collected simultaneously with a standard sample from the same source under identical 

conditions into separate sample containers. Field duplicates will consist of a homogenized sample divided in 

two or else a collocated sample. Each duplicate portion should be assigned its own sample number so that it 

will be blind to the laboratory. A duplicate sample is treated independently of its counterpart in order to assess 

laboratory performance through comparison of the results. At least 10% of samples collected per event should 

be field duplicates. At least one duplicate should be collected for each sample matrix, but their collection can 

be stretched out over more than one day (e.g., if it takes more than one day to reach 10 samples). Every group 

of analytes for which a standard sample is analyzed will also be tested for in one or more duplicate samples. 

Duplicate samples should be collected from areas of known or suspected contamination. Since the objective is 

to assess variability due to sampling technique and possible sample heterogeneity, source variability is a good 

reason to collect collocated samples, not to avoid their collection. 

 

Duplicate soil samples will be collected  at sample locations  [identify soil sample 

locations from which duplicate or collocated samples will be collected]. Duplicate samples will be collected 

from  these locations because  . Add sentence(s) here 

explaining a rationale for collecting duplicate samples from these locations; e.g., samples from these 

locations are suspected to exhibit moderate concentrations of contaminants or previous sampling events have 

detected moderate levels of contamination at the site or sampling area at these locations. 
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Include this paragraph if collecting soil samples and analyzing for compounds other than volatiles; otherwise 

delete. 
 
 

Soil samples to be analyzed for [list all analytical methods for this sample event except for volatiles] will 

be homogenized with a with a trowel in a sample-dedicated 1-gallon disposable pail. Homogenized 

material from the bucket will then be transferred to the appropriate wide-mouth glass jars for both the regular 

and duplicate samples. All jars designated for a particular analysis (e.g., semivolatile organic compounds) 

will be filled sequentially before jars designated for another analysis are filled (e.g., metals). 

 
Include this paragraph if collecting soil samples and analyzing for volatiles; otherwise delete. 

 

Soil samples for volatile organic compound analyses will not be homogenized.  Equivalent Encore samples 

from a collocated location will be collected identically to the original samples, assigned unique sample 

numbers and sent blind to the laboratory. 
 

Include these paragraphs if collecting sediment samples. If volatile organic compound analysis will be 

performed on sediment samples, modify the above paragraph for soil sample volatile analyses by changing 

“soil” to “sediment.” 

Duplicate sediment samples will be collected at sample locations[identify 

sediment sample locations from which duplicate or collocated samples for duplicate analysis will be 

obtained]. Duplicate samples will be collected from these locations because  . Add 

sentence(s) here explaining a rationale for collecting duplicate samples from these locations; e.g., samples 

from these locations are suspected to exhibit moderate concentrations of contaminants or previous sampling 

events have detected moderate levels of contamination at the site or sampling area at these locations. 

 

Sediment samples will be homogenized with a trowel in a sample-dedicated 1-gallon disposable pail. 

Homogenized material from the bucket will then be transferred to the appropriate wide- mouth glass jars for 

both the regular and duplicate samples. All jars designated for a particular analysis (e.g., semivolatile organic 

compounds) will be filled sequentially before jars designated for another analysis are filled (e.g., metals). 

 

Include this paragraph if collecting water samples. 

Duplicate water samples will be collected for water sample numbers [water 
sample numbers which will be split for duplicate analysis]. Duplicate samples will be collected from these 

locations because  . Add sentence(s) here explaining a rationale for collecting duplicate samples from 
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these locations; e.g., samples from these locations are suspected to exhibit moderate concentrations of 

contaminants or previous sampling events have detected moderate levels of contamination at the site or 

sampling area at these locations. 

 

 

 

When collecting duplicate water samples, bottles with the two different sample identification numbers will 

alternate in the filling sequence (e.g., a typical filling sequence might be, VOCs designation GW-2, VOCs 

designation GW-4 (duplicate of GW-2); metals, designation GW-2, metals, designation GW-4, (duplicate of 

GW-2) etc.). Note that bottles for one type of analysis will be filled before bottles for the next analysis are 

filled. Volatiles will always be filled first. 

Always include this paragraph. 

Duplicate samples will be preserved, packaged, and sealed in the same manner as other samples of the same 

matrix. A separate sample number and station number will be assigned to each duplicate, and it will be 

submitted blind to the laboratory. 

 

10.2 BACKGROUND SAMPLES 
 

Background samples are collected in situations where the possibility exists that there are native or ambient 

levels of one or more target analytes present or where one aim of the sampling event is to differentiate 

between on-site and off-site contributions to contamination. One or more locations are chosen which should 

be free of contamination from the site or sampling location itself, but have similar geology, hydrogeology, or 

other characteristics to the proposed sampling locations that may have been impacted by site activities. For 

example, an area adjacent to but removed from the site, upstream from the sampling points, or up gradient or 

cross gradient from the groundwater under the site. Not all sampling events require background samples. 
 

Specify the sample locations that have been designated as background. Include a rationale for collecting 

background samples from these locations and describe or reference the sampling and analytical procedures 

which will be followed to collect these samples. 

 

10.3 FIELD SCREENING, INCLUDING CONFIRMATION SAMPLES, AND SPLIT SAMPLES 
For projects where field screening methods are used (typically defined as testing using field test kits, 

immunoassay kits, or soil gas measurements or equivalent, but not usually defined as the use of a mobile 

laboratory which generates data equivalent to a fixed laboratory), two aspects of the tests should be described. 
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First, the QC which will be run in conjunction with the field screening method itself, and, second, any fixed 

laboratory confirmation tests which will be conducted. QC acceptance criteria for these tests should be 

defined in these sections rather than in the DQO section. 

10.3.1 Field Screening Samples 

For projects where field screening methods are used, describe the QC samples which will be run in the field to 

ensure that the screening method is working properly. This usually consists of a combination of field 

duplicates and background samples. The discussion should specify acceptance criteria and corrective action to 

be taken if results are not within defined limits. Discuss confirmation tests below. 

10.3.2 Confirmation Samples (Field Screening) 

If the planned sampling event includes a combination of field screening and fixed laboratory confirmation, 

this section should describe the frequency with which the confirmation samples will be collected and the 

criteria which will be used to select confirmation locations. These will both be dependent on the use of the 

data in decision making. It is recommended that the selection process be at a minimum of 10% and that  

selection criteria include checks for both false positives (i.e., the field detections are invalid or the 

concentrations are not accurate) and false negatives (i.e., the analyte was not detected in the field). Because 

many field screening techniques are less sensitive than laboratory methods false negative screening is 

especially important unless the field method is below the action level for any decision making. It is 

recommended that some “hits” be chosen and that other locations be chosen randomly.  

Describe confirmation sampling. Discuss the frequency with which samples will be confirmed and how 

location will be chosen. Define acceptance criteria for the confirmation results (e.g., RPD<25%) and 

corrective actions to be taken if samples are not confirmed. 

10.4 LABORATORY QUALITY CONTROL SAMPLES 

Laboratory quality control (QC) samples are analyzed as part of standard laboratory practice. The laboratory 

monitors the precision and accuracy of the results of its analytical procedures through analysis of QC samples. 

In part, laboratory QC samples consist of matrix spike/matrix spike duplicate samples for organic analyses, 

and matrix spike and duplicate samples for inorganic analyses. The term “matrix” refers to use of the actual 
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media collected in the field (e.g., routine soil and water samples). 
 

Laboratory QC samples are an aliquot (subset) of the field sample. They are not a separate sample, but a 

special designation of an existing sample. 

 

Include the following language if soil samples are to be collected for other than volatiles; otherwise delete. 

A routinely collected soil sample (a full 8-oz sample jar or two 120-mL sample vials) contains sufficient 

volume for both routine sample analysis and additional laboratory QC analyses. Therefore, a separate soil 

sample for laboratory QC purposes will not be collected. 
 

 Include the following language if soil samples are to be collected for volatiles; otherwise delete.  
 

Soil samples for volatile organic compound analyses for laboratory QC purposes will be obtained by 

collecting double the number of equivalent Encore samples from a collocated location in the same way as the 

original samples, assigned a unique sample numbers and sent blind to the laboratory. 

 
Include the following language if water samples are to be collected. Otherwise delete. 

 
 

For water samples, double volumes of samples are supplied to the laboratory for its use for QC purposes. Two sets of 

water sample containers are filled and all containers are labeled with a single sample number. For volatile samples 

this would result in 6 vials being collected instead of 3, for pesticides and semivolatile samples this would be 

4 liters instead of 2, etc. 
 

The laboratory should be alerted as to which sample is to be used for QC analysis by a notation on the 

sample container label and the chain-of-custody record or packing list. 
 

At a minimum, one laboratory QC sample is required per 14 days or one per 20 samples (including blanks 

and duplicates), whichever is greater. If the sample event lasts longer than 14 days or involves collection of 

more than 20 samples per matrix, additional QC samples will be designated. 
 

For this sampling event, samples collected at the following locations will be the designated laboratory QC 

samples: 

 

If a matrix is not being sampled, delete the reference to that matrix. 

 For soil, samples [List soil sample locations and numbers designated for QA/QC.] 

 For sediment, samples [List sediment sample locations and numbers designated 

for QA/QC.] 
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 For water, samples [List water sample locations and numbers designated for 

QA/QC.] 

 

11. FIELD VARIANCES 
 

It is not uncommon to find that, on the actual sampling date, conditions are different from expectations such 

that changes must be made to the SAP once the samplers are in the field. The following paragraph provides a 

means for documenting those deviations, or variances. Adopt the paragraph as is, or modify it to project-

specific conditions. 

As conditions in the field may vary, it may become necessary to implement minor modifications to sampling 

as presented in this plan. When appropriate, the QA Office will be notified and a verbal approval will be 

obtained before implementing the changes. Modifications to the approved plan will be documented in the 

sampling project report. 

 

12. FIELD HEALTH AND SAFETY PROCEDURES 
 

Describe any agency-, program- or project-specific health and safety procedures that must be followed in the 

field, including safety equipment and clothing that may be required, explanation of potential hazards that may 

be encountered, and location and route to the nearest hospital or medical treatment facility. A copy of the 

organization health and safety plan may be included as an Appendix and referenced in this section. 
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 Table 1-1 
 Key Project Personnel Contact Information and Responsibilities 

Title Name Phone Number 
Email Address 

Responsibilities 

EPA Quality Assurance 
Officer (QAO) 

     
  

EPA Project Manager    

    

Grantee Project 
Manager 

   

    

Contractor Project 
Manager (include 
Company Name) 

   

Contractor QAO    

Contractor Field Team 
Leader 

   

    

Laboratory Quality 
Assurance Officer 
(include Laboratory 
Name) 
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  Table 2-1 
  Contaminants of Concern, Previous Investigations Matrix = Soil 

Analytical Parameter 

(Contaminants of 

Concern) 

 
 

Date of sampling 

 

Sampling 

contractor 

Laboratory 

Analytical Results 

(units [µg/kg]) 

 

Regulatory Limit 

(specify)1
 

Benzene 06/24/01 ABC, Co. 200 50 

     

     

     

     

     

     

     

     

     

     

     

     

µg/kg = micrograms per kilogram 
1 DTSC = Calif. Department of Toxic Substances Control 
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    Table 3-1 
    Contaminants of Concern, Laboratory, and Screening or Action Levels Matrix = Soil 

Analytical Parameter 
(Contaminants of 
Concern) 

Laboratory 
Reporting or 
Quantitation 

Limits 

Screening or 
Action Levels 

EPA Residential 
RSLs 

DTSC Residential 
RSLs 

RWQCB 
Residential ESLs 

Volatile Organic Compounds by Method 8260 (µg/kg) 
Benzene 10 640 NA 440 
Tetrachloroethylene (PCE) 10 480 NA 87 
Toluene 10 520000 NA 3300 
Metals by Method 6010/7470 (mg/kg) 
Arsenic 1 0.07 0.07 Background 
Chromium 2 210 0 1000 
Lead 2 150 150 150 

RL = Reporting Limit 
EPA = US Environmental Protection Agency 
DTSC = Calif. Department of Toxic Substances Control  
RWQCB = Regional Water Quality Control Board 
µg/kg = micrograms per kilogram mg/kg = milligrams per kilogram 
RSLs = Regional Screening Levels 
ESLs = Environmental Screening Levels 
NA = Not available or Not applicable 
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Table 4-1 
                          Sampling Design and Rationale Matrix = Soil 

Sampling 
Location/ID 
Number 

 
Depth 
(feet) 

 
Analytical 
Parameter 

 
 

Rationale * 
SB1 0-1.5 

2-4, 6-8 
TPH-g/d, metals 
TPH-g/d, VOA & 
metals 

Assess environmental conditions at the former UST 
and former fuel pump island locations. Volatiles will 
not be collected from the shallow soil due to probable 
weathering effects. 

SB2 0-1.5 
2-4, 6-8 

TPH-g/d, metals 
TPH-g/d, VOA & 
metals 

Assess the potential presence of contaminants in 
undocumented fill materials at the Site. Volatiles will 
not be collected from the shallow soil due to probable 
weathering effects. 

    

* Include rationale for location, depth and analysis. 
TPH –g/d = total petroleum hydrocarbons as gasoline and diesel VOA = volatile organic analyses 
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                        Table 4-2 
                        Sampling Design and Rationale  
                        Matrix = Groundwater 

Sampling 
Location/ID 
Number 

 
Analytical 
Parameter 

 
 

Rationale * 
 
 
SB1 

 
TPH-g/d, VOA, 
metals 

Assess the potential migration of contaminants to the 
groundwater at the former UST and former fuel pump island 
locations. 

 
SB2 

TPH-g/d, VOA, 
metals 

Assess the potential migration of contaminants to the 
groundwater from the fill materials located on the Site. 

   

   

*Include rationale for location and analysis. 
TPH –g/d = total petroleum hydrocarbons as gasoline and diesel  
VOA = volatile organic analyses 

 

 

 

 

 

 

 

 

 

 

 

338 QAPP- CLV Brownfields Cleanup 
Grant for Symphony Park (Revision 2): September 2025



 Table 5-1 
     Analytical Services 
     Matrix = Soil

Sample 
Number 

Sample 
Location 

Depth 
(feet) 

Special 
Designation 

Analytical Methods 
SW846 

Method 
8015B 
(TPH as 
gasoline) 

SW846 
Method 
8015B 

(TPH as 
diesel) 

SW846 
Method 
8260B 

(volatiles) 

SW846 
Method 

6010/7470 
(metals) 

SB-01-05 SB1 0-1.5 X X X 
SB-01-24 SB1 2-4 MS/MSD X X X X 
SB-01-68 SB1 6-8 X X X X 
SB-02-05 SB2 0-1.5 X X X 
SB-02-24 SB2 2-4 X X X X 
SB-02-68 SB2 6-8 X X X X 

SB-01-10 SB2 6-8 Duplicate of 
SB-02-68 X X X X 

Total number of Soil Samples, excluding QC: 6 6 4 6 
Total number of Soil Samples, including QC: 7 7 5 7 

TPH = total petroleum hydrocarbons 
MS/MSD = matrix spike/ matrix spike duplicate 
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   Table 5-2 
   Analytical Services 
   Matrix = Groundwater 

Sample 
Number 

Sample 
Location 

Special 
Designation 

Analytical Methods 
SW846 

Method 
8015B 
(TPH as 
gasoline) 

SW846 
Method 
8015B 

(TPH as 
diesel) 

SW846 
Method 
8260B 
(Volatiles) 

SW846 
Method 

6010/7470 
(Metals) 

SB-01 SB1 MS/MSD X X X X 
SB-02 SB2 X X X X 
SB-03 SB2 Duplicate   of 

SB-02-68 X X X X 

Total number of Soil Samples, excluding 
QC: 2 2 2 2 

Total number of Soil Samples, including 
QC: 3 3 3 3 

TPH = total petroleum hydrocarbons 
MS/MSD = matrix spike/ matrix spike duplicate 
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                                Table 5-3 
                                Analytical Method, Container, Preservation, and Holding Time Requirements   
                                Matrix = Soil 

 
Analytical 
Parameter 
and/or Field 
Measurements 

 
 

Analytical 
Method 
Number 

 
 

Containers 
(number, type, 
size/volume) 

Preservation 
Requirements 
(chemical, 
temperature, light 

protection) 

 
 

Maximum Holding 
Times 

 
Volatiles 

SW-846 Method 
8260B 

Two EnCore 
Samplers Chill with ice to 4oC 

 
48 hours 

 
Metals 

SW-846 Method 
6010/7470 

 
4 oz glass jar Chill with ice to 4oC 

<180 days/<28 days 
for Hg 
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         Table 5-4 
Analytical Method, Container, Preservation, And Holding Time Requirements 
Matrix = Groundwater 

 

VOA = volatile organic analysis  
HDPE = high density polyethylene Hg = mercury 
HCL = hydrochloric acid  
HNO3 = nitric acid 

 

 

 

 

 

 

 

 

 

 

 

 

 
Analytical 
Parameter 
and/or Field 
Measurements 

 
 

Analytical 
Method 
Number 

 
 

Containers 
(number, type, 
size/volume) 

Preservation 
Requirements 
(chemical, 
temperature, light 

protection) 

 
 

Maximum Holding 
Times 

 
Volatiles 

SW-846 Method 
8260B 

 
3 x 40-ml VOA 

Chill with ice to 
4oCpH<2 with HCl 

 
14 days 

 
Metals 

SW-846 Method 
6010/7470 

 
1 L HDPE 

Chill with ice to 4oC 
pH<2 with HNO3 

 
6 months 
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Table 6-1 
Field and Sampling Equipment 
Description of Equipment Material (if applicable) Dedicated (Yes/No) 
Sampling sleeves Acetate or equivalent Yes 
Hand auger Hardened steel No 
EnCore® samplers Plastic Yes 
Sampling trowel Plastic or stainless steel Yes 
Bailer Plastic or stainless steel Yes 
Conductivity meter NA No 
Peristaltic pump with dedicated 
tubing 

 
Tygon or HDPE tubing 

 
no 

   

NA = not applicable 
HDPE = high density polyethylene 
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Table 6-2 
Field Equipment/Instrument Calibration, Maintenance, Testing, and Inspection 

 
 
Analytical 
Parameter 

 
Field 
Equipment/ 
Instrument 

 
 

Calibration 
Activity 

Maintenance 
and Testing/ 
Inspection 
Activity 

 
 

Frequency 

 
 

Acceptance Criteria 

 
 

Corrective Action 
 
 

Temperature 
(sensor) 

 
 

Multimeter 
Manufacturer X, 
Model Y 

Annual check of 
endpoints of desired 
temperature range (0oC 
to 40oC) versus NIST 
thermometer 

 
 

See    
manufacturer’s 
manual 

 
 
 

Annually 

 

±0.2oC of true value at both 
endpoints (i.e., manufacturer’s 
listed accuracy for the sensor) 

 
 

Remove from use if 
doesn’t pass calibration 
criteria 

 
 
 
 
 
 
 
 
 
 
 
 

pH (electrode) 

 
 
 
 
 
 
 
 
 
 
 

Multimeter 
Manufacturer X, 
Model Y 

 
 

Initial: two-point 
calibration bracketing 
expected range (using 

7.0 and either 4.0 or 
10.0 pH buffer, 

depending on field 
conditions); followed 
by one-point check 

with 7.0 pH buffer 
 

Post: single-point 
check with 7.0 pH 

buffer 

 
 
 
 
 
 
 
 
 
 
 

See    
manufacturer’s 

manual 

 
 

Initial: 
beginning of 
each day 

 
 
 
 
 
 
 

Post: end of 
each day 

 
Initial: two-point calibration 
done electronically; one-point 
check (using 7.0 pH buffer) ±0.1 
pH unit of true value 

 
 
 
 
 

Post: ) ±0.5 pH unit of true 
value with both 7.0 pH and other 
“bracketing” buffer (and either 

4.0 or 10.0 pH) 

Recalibrate 
 
 
 
 
 
 
 
 
 
 
 
 

Qualify data 
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Attachment A 

Seven Step DQOs Process 

The following information can be found in “Guidance on Systematic Planning Using the Data 

Quality Objectives Process” (EPA QA/G-4, February 2006). 

“The U.S. Environmental Protection Agency (EPA) has developed the Data Quality Objectives 

(DQO) Process as the Agency’s recommended planning process when environmental data are 

used to select between two alternatives or derive an estimate of contamination.  The DQO 

Process is used to develop performance and acceptance criteria (or data quality objectives) that 

clarify study objectives, define the appropriate type of data, and specify tolerable levels of 

potential decision errors that will be used as the basis for establishing the quality and quantity of 

data needed to support decisions.” 

“Various government agencies and scientific disciplines have established and adopted different 

variations to systematic planning, each tailoring their specific application areas. For example, the 

Observational Method is a variation on systematic planning that is used by many engineering 

professions. The Triad Approach, developed by EPA’s Technology Innovation Program, 

combines systematic planning with more recent technology advancements, such as techniques 

that allow for results of early sampling to inform the direction of future sampling. However, it is 

the Data Quality Objectives (DQO) Process that is the most commonly-used application of 

systematic planning in the general environmental community. Different types of tools exist for 

conducting systematic planning. The DQO Process is the Agency’s recommendation when data 

are to be used to make some type of decision (e.g., compliance or non-compliance with a 

standard) or estimation (e.g., ascertain the mean concentration level of a contaminant).” 

“The DQO Process is used to establish performance or acceptance criteria, which serve as the 

basis for designing a plan for collecting data of sufficient quality and quantity to support the 
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goals of a study. The DQO Process consists of seven iterative steps. Each step of the DQO 

Process defines criteria that will be used to establish the final data collection design.” 
 
Step 1 - State the Problem 

 
 Give a concise description of the problem 

 Identify the leader and members of the planning team 

 Develop a conceptual model of the environmental hazard to be investigated 
 
Step 2 - Identify the Goal of the Study 

 
 Identify the principal sturdy question(s) 

 Consider alternative outcomes or actions that can occur upon answering the 

question(s) 

 For decision problems, develop decision statements, organize multiple decisions 

 For estimation problems, state what needs to be estimated and key assumptions 
 
Step 3 - Identify Information Inputs 

 
 Identify types and sources of information needed to resolve decisions or produce 

estimates 

 Identify the basis of information that will guide or support choices to be made in later 

steps of the DQO Process 

 Select appropriate sampling and analysis methods for generating the information 
 
Step 4 - Define the Boundaries of the Study 

 
 Define the target population of interest and its relevant spatial boundaries 

 Define what constitutes a sampling unit 
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 Specify temporal boundaries and other practical constraints associated with 

sample/data collection 

 Specify the smallest unit on which decision or estimates will be made 
 
Step 5 - Develop the Analytical Approach 

 
 Specify appropriate population parameters for making decisions or estimates 

 For decision problems, choose a workable Action Level and generate an “If… 

then…else” decision rule which involves it 

 For estimation problems, specify the estimator and the estimation procedure 
 
Step 6 - Specify Performance or Acceptance Criteria 

 
 For decision problems, specify the decision rule as a statistical hypothesis test, 

examine the consequences of making incorrect decisions from the test, and place 

acceptable limits on the likelihood of making decision errors 

 For estimation problems, specify acceptable limits on estimation uncertainty 
 
Step 7 - Develop the Detailed Plan for Obtaining Data 

 
 Compile all information and outputs generated in Steps 1 through 6 

 Use this information to identify alternative sampling and analysis designs that are 

appropriate for your intended use 

 Select and document a design that will yield data that will best achieve your 

performance or acceptance criteria 
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 Attachment B 
 
 Project Action Levels (PALs), Detection Limits (DLs), and Quantitation Limits (QLs) 
 
The Project Action Limits (PALs), as introduced and defined in Section 1.7, will help target the 

selection of the most appropriate method, analysis, laboratory, etc. (the analytical operation) for 

your project. One important consideration in this selection is the type of decision or action you 

may wish to make with the data, depending on whether you generate results in concentrations 

below, equal to, or above the PALs. In order to ensure some level of certainty of the decisions or 

actions, it is recommended that you consider choosing an analytical operation capable of 

providing quality data at concentrations less than the PALs. 
 
When choosing an analytical operation, you will come across terms such as Detection Limit 

(DL) and Quantitation Limit (QL). These terms are frequently expressed by other terminology, 

but the two key words to look for are “detection” and “quantitation” (sometimes referred to as 

“quantification”). The following describes the differences between these terms: 
 

 Detection Limit or DL - This is the minimum concentration that can be detected 
above background or baseline/signal noise by a specific instrument and laboratory 
for a given analytical method. It is not recognized as an accurate value for the 
reporting of project data. If a parameter is detected at a concentration less than the 
QL (as defined below) but equal to or greater than the DL, it should be qualified 
as an estimated value. 

 
 Quantitation Limit or QL - This is the minimum concentration that can be 

identified and quantified above the DL within some specified limits of precision 
and accuracy/bias during routine analytical operating conditions. It is matrix and 
media-specific, that is, the QL for a water sample will be different than for a 
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sediment sample. It is also recommended that the QL is supported by the analysis 
of a standard of equivalent concentration in the calibration curve (typically, the 
lowest calibration standard). 

(Note: The actual “real time” sample Reporting Limit or RL is the QL adjusted for any necessary 

sample dilutions, sample volume deviations, and/or extract/digestate volume deviations from the 

standard procedures. It is important to anticipate potential deviations to minimize excursions of 

the RL above the PAL, whenever possible.) 

For any analytical operation, the relationship between the PAL, QL, and DL terms can be 

represented as: 

A standard general rule of thumb is to select an analytical operation capable of providing a QL in 

the range of 3-10 times lower than the PAL and 3-10 times higher than the DL. Some additional 

considerations for selecting an analytical operation with the most appropriate relationship for 

your data needs may include the following: 

 When critical decisions will be made with project data exceeding the PALs, you
may wish to have a greater level of certainty at the PAL concentration level. To
accomplish this, you may want to select an analytical operation capable of
providing a QL towards the lower end of the range (closer to values 5-10 times
lower than the PAL). This would result in a greater distribution of concentrations
that could be reported with certainty, both less than and approaching the PAL.

 When you’re looking to minimize uncertainty of the project data reported at the
QL, you may choose to select an analytical operation where the QL is much
greater than the DL (closer to values 5-10 times higher than the DL). This would
help to ensure less background noise impacts on the data.

Careful consideration of the PAL/QL/DL relationship should be given when balancing your data 

quality needs with project resources to get the most appropriate data quality for the least cost.  

0 

– + 

DL QL PAL 
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For example, the PAL for one analytical parameter may be 10 µg/l based on the Federal Water 

Quality Standard, and  you  have  a  choice  between  an  expensive  state-of-the-art  analytical 

technology providing QL = 1 µg/l and DL = 0.5 µg/l, a moderately-priced standard method with 

QL = 5 µg/l and DL = 1 µg/l, or an inexpensive field measurement with QL = 15 µg/l and DL =  

8 µg/l. These choices may be represented as follows: 
 
 

 

 
 

 
 
If you are attempting to identify whether the analytical parameter exceeds the Federal Standard, 

the moderately priced method may serve your needs. However, if the parameter is known to be 

present and you’re attempting to further identify the boundaries of those areas minimally 

impacted by low levels (for example, you’re suspecting lower concentrations may pose a risk to 

some aquatic species of concern in the area), you may opt for the more expensive analysis with 

the lower QL and DL. In both of these examples, the inexpensive field measurement may not be 

appropriate to meet your project needs, as the lowest concentration that would be reported (15 

µg/l) exceeds the PAL. However, if you are just trying to get a handle on whether some specific 

locations within your study region grossly exceed the PAL, data generated from the inexpensive 

field measurement may suit your project needs. 

 

 

1 µg/L 5 µg/L 10 µg/L 
0 Moderately Priced 

– DL QL PAL 
+ 

0.5 µg/L 1 µg/L 10 µg/L 
0 More Expensive 

DL QL PAL 

8 µg/L 10 µg/L 15 µg/L 
0 Less Expensive 

DL PAL QL 
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  Attachment C 
 
  Data Quality Indicators (DQIs) and Measurement Performance Criteria (MPC) for      

  Chemical Data 
 
Identifying Data Quality Indicators (DQIs) and establishing Quality Control (QC) samples and 

Measurement Performance Criteria (MPC) to assess each DQI, as introduced in Section 1.7, are 

key components of project planning and development. These components demonstrate an 

understanding of how “good” the data need to be to support project decisions, and help to ensure 

there is a well-defined system in place to assess that data quality once data collection/generation 

activities are complete. 
 
When faced with addressing data quality needs in your QA Project Plan, one of the first terms 

you may come across is Data Quality Indicators (DQIs). DQIs include both quantitative and 

qualitative terms. Each DQI is defined to help interpret and assess specific data quality needs for 

each sample medium/matrix and for each associated analytical operation. The principal DQIs 

and a brief summary of information related to assessing each DQI is as follows: 
 
Precision 

 
Questions answered: How reproducible do the data need to be? How good do I need to be at 

doing something (such as sample collection, sample prep/analysis, etc.) the same way two or 

more times? 
 
Expressed in terms of “relative percent difference” (for the comparison of 2 data points). 

Quantitative vs. Qualitative term: Quantitative. 

QC samples (may include): 
 

 Field duplicates - To duplicate all steps from sample collection through analysis; 
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X1 − X 2 

X1 + X 2 / 2 

 
 

 Laboratory duplicates - To duplicate inorganic sample preparation/analysis 

methodology; and/or 

 Matrix spike/matrix spike duplicates - To duplicate organic sample 

preparation/analysis methodology; to represent the actual sample matrix itself. 
 
Acceptance criteria or MPC: May be expressed in terms of Relative Percent Difference (RPD) 

between two data points representing duplicates and defined by the following equation: 
 

RPD = ×100 
 
 
where, 

 
RPD = Relative Percent Difference (as %) 

 
X 1 − X 2 = Absolute value (always positive) of X1 – X2 

 
X1 = Original sample concentration 

 
X2 = Duplicate sample concentration 

 
For field duplicate precision, an RPD of ≤20% might serve as a standard rule of thumb for 

aqueous samples. 
 
For laboratory QC sample precision, information provided in the analytical methods might be 

found to be adequate to meet your data quality needs. 
 
Expressed in “relative standard deviation” or other statistical means for comparison of 3 or more 

data points - Follow a similar thought process as described above and include appropriate 

calculations. 

353 QAPP- CLV Brownfields Cleanup 
Grant for Symphony Park (Revision 2): September 2025



 
 
Accuracy/Bias 

 
Questions answered: How well do the measurements reflect what is actually in the sample? How 

far away am I from the accepted or “true” value, and am I above this value or below it? 
 
Expressed in terms of “Recovery” 

 
Quantitative vs. Qualitative term: Quantitative. 

 
QC samples (may include) 

 
 Matrix spikes - To monitor sample preparation/analysis methodology, as well as, to 

represent the actual sample matrix itself; 
 

 Standard reference materials and/or laboratory control samples - To monitor sample 
preparation/analysis methodology and often of a similar media (such as water, soil, 
sediment) as the field samples; and/or 

 
 Performance Evaluation (PE) samples – (may be appropriate for complex analyses) To 

serve as an external check on sample preparation/analysis methodology, as samples of 
known concentration are prepared external to the laboratory and submitted for analysis as 
“blind” or unknown samples. 

 
(NOTE: The concentrations of these QC samples are typically near the middle of the calibration 

range.) 
 
Acceptance criteria or MPC: MPC are typically expressed in terms of % Recovery of a known or 

accepted/true amount and defined by the following equation: 
 

%R =  X 
×100 

             K 
 
where, 

 
%R = Recovery (as %) 
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X = Measured value or concentration 

 
K = Known or accepted/true value or concentration 

 
For matrix spikes, the % Recovery calculation typically takes into account correcting the matrix 

spike concentration for the naturally occurring amounts (as measured in the unspiked sample). 

The calculation may be represented by the following equation: 
 

%R = ( A − B) 
×100 

                  K 
 
where, 

 
%R = Recovery (as %) 

 
A = Measured value or concentration in the matrix spike 

 
B = Measured value or concentration in the unspiked sample 

 
K = Known or accepted/true value or concentration in the matrix spike without native amounts 

present 
 
For laboratory QC sample accuracy/bias, information provided in the analytical methods might 

be found to be adequate to meet your data quality needs. 
 
For PE sample accuracy/bias, information is available from the PE sample vendor. 

Expressed in terms of “Contamination” 

Quantitative vs. Qualitative term: Quantitative. 
 
QC samples (may include): 
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 Field blanks - To assess the effect of any potential sample collection contaminant 

sources on the associated sample data; and 

 Laboratory blanks - To assess the effect of any potential laboratory 

preparation/analysis contaminant sources on the associated sample data. 
 
Acceptance criteria or MPC: MPC are typically expressed in reference to the QL (as defined in 

Appendix A). MPC are often set at <QL for field blanks and <QL or some fraction of the QL 

(such as <1/2 QL) for laboratory blanks. 
 
Representativeness 

 
Questions answered: How well do the sample data reflect the environmental conditions? Is my 

500mL sample representative of all the water in that lake? Is my sample still the same after that 

hot, bumpy truck ride to the laboratory? 
 
Quantitative vs. Qualitative term: May include both. 

 
If quantitative: 

 
QC samples (may include): 

 
 QC samples for other DQIs - To serve as overall checks of representativeness; and/or 

 Temperature blanks (water samples that travel with samples from transport in the 

field to the laboratory) - To serve as a QC check for temperature-related sample 

preservation. 
 
Acceptance criteria or MPC: For temperature blanks, MPC may be expressed in relation to an 

acceptable temperature range. For example, for field samples requiring preservation at 4°C, the 

MPC may be 4°C +/- 2°C. 

If qualitative: 
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QC samples (may include): None. 

 
Acceptance criteria or MPC: Assessing this DQI may include plans to verify that documented 

sample collection and analytical methods (including sample handling & chain-of-custody 

procedures, sample preservation, and sample holding times protocols) were followed to ensure 

the data reflects the environmental conditions. Assessing may also include a review of the 

sampling design to determine whether samples collected were representative of the 

environmental conditions and extent of physical boundaries, especially if the sampling design 

was based on judgmental sampling and not on statistical means. 
 
Comparability 

 
Questions answered: How similar do the data need to be to those from other studies or from 

similar locations of the same study, same sampling locations but at different times of the year, 

etc.? Are similar field sampling and analytical methods followed to ensure comparability? If 

variations are noted in field conditions (such as a stream bed being somewhat dry resulting in 

more turbid water samples), do these observations support poor comparability of associated 

data? 
 
Quantitative vs. Qualitative: Qualitative. 

 
QC samples (may include): None. 

 
Acceptance criteria or MPC: Assessing this DQI may include plans to compare sample collection 

and handling methods, analytical procedures, and QA/QC protocols between studies, study 

locations, sampling time of year, etc. along with the associated data. Additionally, comparison of 

concentration units, types of equipment used, and weather/seasonal variations may be assessed. 
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Completeness 
 
Questions answered: What amount (typically expressed in percentage) of the data you plan to 

collect is necessary to meet your project objectives? And, are there any data points that are 

absolutely critical and therefore may warrant re-sampling and/or re-analysis if not attained? After 

all the things that went wrong do I still have enough acceptable information and data to make a 

decision? 
 
Quantitative vs. Qualitative: May include both. 

 
If quantitative: 

 
QC samples (may include): None. 

 
Acceptance criteria or MPC: MPC are typically expressed in terms % Completeness between the 

amount of usable data collected versus the amount of data planned to be collected for the study. 

Completeness is defined by the following equation: 
 

%C =  N 
×100 

             T 
 
where, 

 
%C = Completeness (as %) 

 
N = Number of usable results 

 
T = Targeted number of samples planned to be collected 

 
Typical MPC may fall somewhere in the range of 75 - 90% completeness, depending on how 

critical it is to supporting project decisions. 
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If qualitative: 

 
QC samples (may include): None. 

 
Acceptance criteria or MPC: Assessing this DQI may include ensuring that any data points 

(locations and/or analyses) that were defined as being absolutely critical to the project have in 

fact produced usable data and, if not, have set plans in motion to re-sample and/or re-analyze. 
 
Sensitivity 

 
Questions answered: Are the field and/or laboratory methods sensitive enough to “see” or 

quantify your parameters of concern at or below the regulatory standards or your PALs? Are the 

QLs low enough to answer the question(s) you are asking? How low can I measure and still have 

confidence in the results? 
 
Quantitative vs. Qualitative: Quantitative. 

 
QC samples (may include): 

 
 Calibration verification - To assess the ability to accurately quantify data at the low end 

of the calibration curve; and/or 
 

 Laboratory QC samples (such as laboratory control samples, laboratory fortified blanks, 
etc.) - To ensure accurate quantifying of data at the QL. 

 
 (NOTE: The concentrations of these samples are typically at or near the QL which is 

typically defined by the lowest point on a calibration range.) 
 
Acceptance criteria or MPC: MPC may be expressed in terms of the laboratory’s acceptable 

performance criteria for their QC checks. This is typically expressed as QL +/- some defined 

acceptable concentration value deviation. 
 
Another way of approaching this material is through a systematic process broken down into 

several steps (for each sample medium and associated analytical operation: 
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Step 1 - Identify the most critical Data Quality Indicators (DQIs) for your project. (For example, 

sensitivity may be more critical than another DQI and would drive your selection of a sampling 

or analytical method.) DQIs should be associated with each sample medium/matrix and each 

sampling & measurement/analysis scheme planned. The principal DQIs include: precision, 

accuracy/bias, representativeness, comparability, completeness, and sensitivity (as described 

above). 
 
Step 2 - Determine which of the DQIs will be assessed quantitatively (typically, these may 

include precision, accuracy/bias, and sensitivity) and which are more qualitative in nature 

(typically, these may include representativeness, comparability, and completeness). 
 
Step 3 - Describe how each DQI will be assessed. Identify pertinent quality control (QC) 

samples that will serve as checks on data quality, and discuss how these QC samples will be 

evaluated. 
 
Step 4 - For the DQIs that can be assessed quantitatively: 

 
 Identify the QC samples selected for assessing each DQI. The QC samples, as 

discussed previously, may include both field QC samples (such as field duplicates, 

field/equipment blanks, etc.) and measurement/analysis QC samples (such as 

laboratory duplicates, method blanks, matrix spikes/matrix spike duplicates, 

laboratory control samples, etc.). 

 Provide the calculation(s) that will be used to define the acceptance criteria or 

Measurement Performance Criteria (MPC) for each DQI. 
 
(NOTE: These equations are generally included in Section 1.7 of the QA Project Plan. If they are 

presented in another section, Section 1.7 should clearly state where they will be found.) 
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 Identify the Measurement Performance Criteria (MPC) for each DQI and the 

associated QC samples selected for assessing whether the MPC was met. The MPC 

for your project may be defined by several options. The two primary options include: 

 Project team defines project-specific criteria; or 

 Project team defaults to QC criteria already defined by a sampling, field 

measurement, or analytical method once reviewed and deemed acceptable to meet the 

data needs of the project. 
 
Types of QC Samples and MPC to consider include: 

 
Field QC Samples - MPC to be assessed by field QC samples are generally defined by the 

project team. For example: If analyzing sodium in a surface water sample, you may collect field 

duplicate samples at a frequency of 1 duplicate for every set of 20 samples or less. These QC 

samples would be used to assess the precision encompassing both sample collection and 

analytical methods. In this case, the analytical parameter is sodium, the sample matrix is surface 

water, the DQI is precision of field plus analytical methods, and the MPC set might be Relative 

Percent Difference (RPD) < 20% between the results of the field duplicate pair. 
 
Field Measurement QC – MPC and associated QC samples are generally defined by the project 

team in conjunction with any information provided in the associated field instrument manuals. 
 
Analytical QC - For laboratory measurements, the selected laboratory is often helpful in 

providing information on its internal quality control (QC) measures and criteria that may be 

“accepted” by (or defaulted to) the project team. It’s important that the project team reviews the 

laboratory information and decides whether the criteria are rigorous enough for its use. To do 

this, you will need to identify a lab, make contact with it, and ask for its QA Manual and relevant 

standard operating procedures (SOPs). Within the QA Manual and SOPs, you will need to look 

for QC acceptance criteria usually in the form of numerical values. (NOTE: Some lab QA plans 

lack specific QC acceptance criteria. Instead, these plans may provide marketing information and 
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simply “say” the laboratory is good for the reasons they will list. In this case, the pertinent QC 

information is probably included in the SOPs.) Alternatively, you may choose to specify the 

criteria you’re expecting the laboratory to meet. If you choose to do this, you will need to have 

the associated laboratory contract criteria ready to insert into the QA Project Plan. 

(NOTE: The MPC and associated field, measurement, and/or analytical QC samples are 

generally provided in Section 1.7 of the QA Project Plan. If they are presented in another section 

of the QA Project Plan, Section 1.7 should clearly state where they will be found. This 

information can very easily be combined with Section 2.5 Quality Control Requirements and 

summarized in a table similar to Table 2-4 of the QA Project Plan Template included in Module 

2. If the project team has reviewed the QC acceptance limits summarized in Table 2-4 and has

selected to accept these as the MPC meeting the data quality needs of the project, this needs to be 

clearly stated within Section 1.7.) 

Step 5 - For the DQIs that will be assessed qualitatively, discuss the plans to assess each DQI 

and support the assurance that the quality of the data generated will be acceptable for making 

project decisions. Some examples to consider include: 

Representativeness - Discuss how you will follow standardized and well-accepted sampling and 

analytical methods for ensuring the data collected reflects the environmental conditions.  

Describe the importance of any pertinent chain-of-custody procedures, sample preservation, 

and/or maximum sample holding times. 

Comparability - Discuss if/how similar the project data need to be to those from other studies, 

similar locations within the same study, same sampling locations at different times of the year, 

etc. Compare sample collection and handling methods, analytical procedures, and QA/QC 

protocols as pertinent. 
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Completeness - Describe the amount, usually expressed in percentage, of data you plan to collect 

that is essential/necessary to meet your project objectives. Identify any data points (locations 

and/or measurements/analyses) that are absolutely critical and therefore may warrant re-sampling 

and/or re-analysis if not attained. 
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Attachment D 
 
  Selecting an Environmental Laboratory 
 
In order for an environmental monitoring program or single sampling event project to be 

successful, it is usually necessary to locate and hire an environmental laboratory. The guidance 

in this module is designed to provide perspective on a number of the areas you may want to 

consider in selecting a laboratory to support the data quality needs of your project. The 

information is presented as a starting point. For additional assistance, feel free to consult with the 

Region’s U.S. EPA QA staff, talk with other Grantees regarding laboratories they may be 

familiar with, and/or, if necessary, consider hiring a consultant. 
 
Careful selection of laboratories and analytical methods is critical to the success of your project. 

Many routine laboratory procedures may not be able to support your data quality needs and/or 

report data to low enough limits to support decisions for your specific project. Following a 

review of a laboratory’s qualifications and credentials, you may end up selecting a different 

laboratory and/or analytical method than originally considered. This decision point is critical to 

the success of your project. If an inappropriate laboratory and/or analytical procedure are 

selected, you may end up having to repeat your entire study. 
 
There are several factors to consider when selecting a commercial laboratory including: 

 
Technical and Logistical Qualification 

 
 Experience with sample media/matrices and analyses 

 State certification and/or TNI accreditation 

 Laboratory capacity 

 Laboratory location and support services 

 Experience with other tribal projects 
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 Cost 
 
Quality System Documentation 

 
 Laboratory Quality Assurance Plan (or Manual) 

 Standard operating procedures 

 Personnel resumes 

 Cost of QC 

 Chain-of-custody 

 Archiving data 
 
Other Factors 

 
 Data review procedures 

 Laboratory report content 

 Sample retention and disposal 

 Laboratory subcontracts 
 
Additional guidance on these factors is provided in the subsections that follow. 

 
Technical and Logistical Qualifications: 

 
Experience with sample media/matrices and analyses - Does the laboratory have experience 

analyzing the types of samples (e.g., water, drinking water, waste water, sediment, soil, fish 

tissue, plant materials, etc.) that you want analyzed? Does the laboratory perform the specific 

analyses that you require? Some laboratories may  specialize in analyses based on either a 

particular matrix (e.g., drinking water, fish tissue, etc.) or a particular type of analysis (e.g., 

pesticides, dioxin, etc.). Others are full service organizations that can handle many types of 

matrices/media and analyses. 
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It is important that you determine what matrices/media and analyses you require while you are 

planning your project (and prior to writing your QA Project Plan). Usually laboratories have a 

business manager, client services manager, sales representative, etc. who will work with you to 

determine whether they can provide the particular analyses required for your project. Most 

laboratories will perform routine surface or ground water analyses. Two types of water analyses 

not always available at every laboratory include: organic chemistry methods for drinking water 

compliance analyses (as these methods require a laboratory to handle reporting at the low 

detection limits); and dioxin analyses (as these methods require special reagents, instruments, 

and expertise). 
 
Lack of prior experience should not necessarily disqualify a laboratory, but should lead to a more 

thorough investigation of the laboratory’s qualifications. 
 
State certification and/or TNI accreditation - Does the laboratory have state certification in the 

state in which your grantee resides? Does the certification include the types of sample 

media/matrices and analyses of interest for your project? It is important to note that all states do 

not run their certification program the same way. Some state certifications include only drinking 

water, while others may include many different media (e.g., waste water, hazardous waste, 

tissue, etc.). Even laboratories within a given state seldom are certified for exactly the same 

media or analytical parameters. Laboratories are certified for specific media and analyses 

depending on their interest to pursue specific certification categories, as well as their ability to 

demonstrate compliance with the associated qualifications. State certification by itself does not 

guarantee that good quality work will be produced, but it may provide a good starting point to 

help you evaluate a laboratory’s ability to support your project needs. 
 
Does the laboratory have TNI accreditation? Does the accreditation include the types of sample 

media/matrices and analyses of interest for your project? Many states, independent of size, also 

participate in TNI (The NELAC Institute). 
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This program attempts to ensure a national uniformity in accreditations (similar in intent to 

certifications), and involves a more detailed review than that provided historically by many state 

certification programs. 
 
Has the laboratory successfully analyzed all recent performance evaluation (PE) samples? 

Usually state certification and/or TNI accreditation requires regular participation in some kind of 

PE program. Although these PE programs do not cover all analyses or all possible analytes, they 

usually cover many of the most common analytes of interest to water monitoring programs. It is 

recommended that you request the laboratory’s most recent (last two years is good) PE results. If 

there have been recent problems, you should inquire about the results of the laboratory’s 

investigation of the problem and its corrective actions to ensure the problem was fixed. 
 
Do you know the current status the laboratory’s state certification or TNI accreditation?  You 

may want to request the certification/accreditation audit reports, although the laboratory is not 

obligated to share them with you (as their availability may be dictated by company or laboratory 

confidentiality policy). The state certification/TNI accreditation agency will, however, tell you 

the media/matrices, analytes, and methods the laboratory is certified/accredited for, as well as 

whether the laboratory is in good standing with regards to its certification/accreditation. 
 
Laboratory capacity - Does the laboratory have the capacity to handle your samples (and all 

related sample preparation and analyses) on the schedule you need? Do they have sufficient 

instruments (and back-up instruments in case of instrument failure) and personnel to handle the 

anticipated sample load? 
 
If you are not generating a large number (typically, less than 40) of samples, most laboratories 

can handle this sample load without problem. However, if your project will generate a large 

number samples at one time and/or you have samples to be analyzed for a variety of analytical 
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parameters, you need to ensure that the laboratory can handle the work load in all of its 

departments. For example, a laboratory may have capacity to analyze 60 metals analyses (as 

these are relatively fast and involve minimal preparation), but they might not be able to analyze 

60 pesticide or semivolatile organic compound analyses (as these require more time consuming 

sample preparation steps, as well as longer analysis time) in a specific time frame. 
 
Make sure you discuss sample capacity loads, sampling holding times, and data deliverables with 

the laboratory and then make plans to schedule your sample collection accordingly; or, find a 

different laboratory that can handle your samples when they need to be analyzed, if you cannot 

be flexible in your sample collection and shipping schedule. 
 
Laboratory location and support services - Is the laboratory location convenient? A local 

laboratory may be advantageous to your project as it may more easily facilitate transferring your 

samples directly to the laboratory the same day as collected, either hand-delivered by a project 

team member or picked up by a laboratory courier service. This may be especially critical if your 

project’s analytical methods require that your samples be analyzed within a short time frame 

(after collection) to ensure sample integrity. However, with overnight courier services, shipping 

samples within a state or even to another state doesn’t necessarily mean that processing of the 

samples will start any later than if they were delivered to a local laboratory. 
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What support services does the laboratory provide, and what is its sample receipt policy? You 

also need to discuss with the laboratory how it typically receives samples and what support it 

might provide in this regard. For example, the laboratory may provide coolers for shipping, 

chain-of-custody forms, free pre-cleaned/certified sample bottles and preservatives, courier 

service, etc. Some laboratories have staff available to receive samples after hours or on 

Saturdays, but not all do. 
 
Cost - Are the laboratory’s prices reasonable? Shop around and find the laboratory that best 

meets your needs and look for a competitive price. Sometimes there are economies by making a 

longer-term commitment (e.g., for all four quarterly monitoring events in a year) or in sending all 

your samples to one laboratory facility (e.g., rather than splitting up samples submitted for 

various analyses to two or more individual laboratories). 
 
Quality System Documentation: 

 
Laboratory Quality Assurance Plan (or Manual) - Does the laboratory have a written Quality 

Assurance (QA) Plan, and is it adequate to meet your project’s data quality needs? Almost all 

laboratories will have some form of QA Plan, but these documents may vary considerably in 

terms of their content. 
 
Some QA Plans are designed to provide general information as a form of marketing tool. These 

plans might describe the laboratory’s capabilities, identify any state certifications or 

accreditations, discuss the QA program in place (in a general sense), list the methods it performs, 

describe the matrices it typically handles, list personnel and their qualifications, and provide an 

overview of the organization. This type of QA Plan may be supplemented with additional 

information available in other laboratory documentation, such as standard operating procedures 

(SOPs). However, acquiring this additional information may require you to “dig deeper” and ask 

more questions. 
 
The other end of the spectrum might be a QA Plan containing similar types of information (as 

discussed above), while being much more detailed in scope. For example, this type of QA Plan 

might include lists of analytes associated with each method (rather than just listing the methods 

alone), as well as the reporting limits and/or method detection limits for each analyte for each 
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method. Rather than merely stating it has a QA program, this type of plan might provide  

specifics with respect to: the types of QC samples run; the frequency with which they are run;  

the sources and concentrations of specific spiking solutions that are used (in preparing surrogate 

spikes, matrix spikes, and/or laboratory control sample mixtures); the acceptance criteria 

associated with each type of QC check (on an analyte-specific basis); and the corrective actions 

taken when these criteria are not met. Details on calibration criteria and associated corrective 

action criteria may also be included in this type of plan. 

Standard operating procedures - Does the laboratory have written standard operating  

procedures (SOPs) for all of its operations? Most full-service laboratories are divided up into 

departments or sections that include: sample receipt; organic sample preparation; inorganic 

sample preparation; metals analysis; general chemistry analyses; gas chromatography/mass 

spectrometry (GC/MS) analyses (often including separate volatile and semivolatile organic 

compound analysis areas); and gas chromatography (GC) analyses (often including separate 

pesticide, polychlorinated biphenyl (PCB), and total petroleum hydrocarbon analysis areas). 

Some laboratories also offer microbiological analyses or toxicity testing, while others may 

provide analysis of tissue or foliage samples. 

Each laboratory department or section should document its procedures in written SOPs. SOPs for 

each analytical method should include detailed step-by-step procedures, as well as specific QC 

requirements, frequency, acceptance criteria, and corrective actions (to be taken if these criteria 

are exceeded) associated with that method. It is important to remember that a “published 

method” is not an SOP. In general, published methods such as EPA methods or those in Standard 

Methods vary considerably in their method description and may need to be supplemented with 

specific QC requirements, calibration criteria, reporting limits and/or method detection limits, 

etc. At times, the published methods may be modified to improve performance if necessary to 

meet a project objective. 

Personnel resumes - Are the resumes of key personnel available for review, if necessary? 

Sometimes this information is found in the laboratory’s QA Plan, while other times resumes are 

kept confidential unless requested specifically. State certification agencies typically have 

minimum experience and/or educational requirements for management and supervisory 

positions, and they may review the laboratory’s general qualifications as part of 
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the certification process. However, you may want to review specific resumes if there are 

concerns related to a critical analysis area, especially for the more complex analyses. 
 
Cost of QC - What QC samples are analyzed and typically reported by the laboratory on a 

routine basis, and what QC samples may will require an additional cost to the grantee? 
 
Unless requested otherwise, most laboratories will perform their QC analyses on a batch basis. A 

batch is a set number of samples (frequently, 20) of a similar matrix/medium. The batch may be 

comprised of samples from a single client or include small groups of samples from multiple 

clients. The intent of batching samples is for the laboratory to avoid performing an overall 

disproportionate number of QC sample analyses. For example, a grantee may submit 5 samples 

and another client may submit 10 samples for the same type of analysis. But, as the laboratory 

typically performs analysis of the associated QC check samples (that may include a laboratory 

blank, a matrix spike, laboratory duplicate and possibly a laboratory control sample) at a rate of 

one for every 20 samples, the laboratory may combine the grantees samples and the other clients’ 

samples into one batch and report the same batch QC results to both clients. This is logical from 

a laboratory perspective, as the laboratory typically absorbs the cost of these QC samples. But, 

this batching could result in generating results of matrix spike and lab duplicate samples that may 

not be representative of the grantees samples. Thus, they provide information about the 

laboratory’s performance, but not necessarily about the grantees sample matrix/medium. In most 

cases, batch QC is sufficient for tribal purposes, but in some cases having one of the grantees 

samples designated to serve as the matrix spike, laboratory duplicate, and/or matrix spike 

duplicate may be desirable. Some laboratories may batch an individual client samples together 

(even if just a small group) and not combine samples from different clients. If that is the case, 

they may use the grantees samples as a basis for the QC samples without any additional charge. 
 
It is recommended that you engage the laboratory in discussions regarding what QC samples it 

runs routinely for each analysis (as they may differ from method to method), the frequency of 

those QC sample analyses, as well as which are performed at client versus laboratory expense. 

Samples sent blind to the laboratory, such as field duplicates and field blanks, will always be at 

client expense. 
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Chain-of-custody - If there are legal considerations to the data, does the laboratory have a well- 

documented, internal chain-of-custody system? Oftentimes this is done electronically or with a 

combination of electronic and logbook documentation. 
 
Archiving data - Does the laboratory have a system in place to track, store, and archive raw data 

and old data reports? Most laboratories have retention policies, but you should know and 

understand what they might be. With the increasing use of electronic data, but ever changing 

formats, a permanent hard copy may be the only way to ensure data is available for any future 

use (such as if the client loses their data, a complete data package including raw data was not 

requested by the client but needed later on, etc.). 
 
Other Factors: 

 
Data review procedures - Does the laboratory have defined procedures in place covering 

administrative tasks such as sample receipt and check in, as well as for the reporting and 

processing of data? It is important to understand the level of review associated with these tasks. 

Most laboratories will have SOPs in place covering these tasks. Some specific questions to 

consider include: 
 

 Does the QA Officer (or some individual independent of performing the actual 

activity) review all data or a fraction of the data in real time (prior to providing the 

data to the client)? 

 Is there an automated data review system in place? Does the data review SOP 

describe the review system satisfactorily? 

 Are data flagged for the client to review? How are data flagged? Is the system clear? 

 Will all data reports contain a narrative explaining any problems? 
 
Laboratory report contents - What are the contents of a typical laboratory report? It is 

recommended that you request to see a typical data report (to ensure the laboratory will provide 

the information you will need) prior to selecting your laboratory, and that you specify the 

laboratory QC data you need to be reported with its data (so that you will have the information 

necessary to perform at least a minimum QC check on your project data). You should ensure you 

have a clear understanding of the criteria by which the QC data were evaluated for inclusion in 
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your QA Project Plan (especially if this is not to be summarized in the data report). For example, 

seeing a matrix spike recovery of 50% might look unacceptable, but for certain difficult 

compounds this may  be an excellent recovery justified by the laboratory QA Plan and/or 

analytical SOP. 
 
In some cases, it may be desirable or necessary to have the laboratory provide a complete data 

package, sometimes called a data validation package. Basically, this data package includes all the 

data and sample information used to generate a sample result. It may include, but not be limited 

to, chain-of-custody and sample receipt records, sample preparation logs, analysis logs, standards 

logs, raw data from the instrument for both sample and QC sample analyses, calibration 

information for initial and continuing calibration analyses, sample analysis results, QC sample 

results, and all information related to sample processing (for example, results of manual 

integrations of results, etc.). (Note: For an example of items to consider for inclusion in a 

complete data package, visit the EPA Region 9 QA website at: http://www.epa.gov/region9/qa 

and download the document entitled Draft Laboratory Documentation Requirements for Data 

Validation, R9QA/004.2, August 2001) “Complete” data packages are typically required for 

litigation. This type of data package may cost an additional $50-100 or more per sample batch, if 

they are even offered as an option from a given laboratory (which is information you would want 

to know about up front). Such packages are usually considerably cheaper if ordered when the 

samples are analyzed. Asking the laboratory to generate this data package after the fact may cost 

considerably higher. 
 
Sample retention and disposal - What are the laboratory’s policies with respect to retention and 

disposal of samples? The grantee should be reassured that there is no future liability associated 

with providing samples to the laboratory. 
 
Laboratory subcontracts - What are the laboratory’s policies with respect to subcontracts, and 

what samples might be subcontracted for your project? The laboratory should have a system in 

place to evaluate its subcontractor’s quality system. It should be reviewing subcontractor data as 

if it was its own, since it will be reported as such. It is important to note that a subcontractor does 

introduce another variable into the quality system, one that you may not be able to evaluate 

directly. Thus, it is important that you are comfortable with whatever samples might be sent out. 
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If considered critical to a project’s success, you may need to request documentation (such as an SOP) from the 

subcontract laboratory, so that it too can be evaluated. 
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D-2: Sampling and Analysis Plan from SGMP 
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D-3: Data Sheets 
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