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1. Introduction and Purpose

The United Verde Copper Company operated a copper smelter northwest of Clarkdale, Arizona, 
from 1915 to 1932. The smelter was reopened in 1935 when Phelps Dodge Corporation purchased 
United Verde and continued to operate until 1953. Freeport Minerals Corporation (FMC) is the 
successor to Phelps Dodge Corporation.

Because the copper smelter operated in an era before emissions control equipment was commonly 
used, historical air emissions from the smelter may have deposited metal-bearing particles on 
nearby soil. FMC has elected to enter into the Arizona Department of Environmental Quality's 
(ADEQ’s) Voluntary Remediation Program (VRP) to address the potential that historic smelter 
operations may have contributed to elevated metals concentrations in soil on properties near the 
historic smelter operations. Under the VRP, FMC will perform a soil characterization and 
remediation program (Soil Program).

This quality assurance project plan (QAPP) is intended to define the quality assurance/quality 
control (QA/QC) requirements for the Soil Program. The Soil Program is intended to characterize 
soil concentrations of certain target constituents (TCs) within eligible residential, non-residential 
(e.g., commercial), and public properties (e.g., schools parks, etc.)1 and remediate (i.e., remove 
and replace—hereinafter referred to as "cleanup") those soils where the TC concentrations exceed 
human health risk-based criteria approved by the ADEQ for different land uses (hereinafter referred 
to as "Cleanup Levels"). The TCs and Cleanup Levels (CLs) for the Soil Program are included in
Table 1-1.

Table 1-1:  Cleanup Levels

Target Constituent Cleanup Level by Land Use (mg/kg)

Residential Non-Residential
Arsenic, As 30(1) 30(2)

Copper, Cu 9,000(1) 41,000(3)

Lead, Pb 425(1) 800(3)

(1) The residential CLs for As, Cu and Pb are site-specific CLs that have been approved by ADEQ by letter dated 
May 1, 2015 for the Soil Program 

(2) The non-residential CL for As is set equal to the residential CL consistent with the approach used by ADEQ for
pre-determined values.

(3) (3) Pre-determined CLs specified in AAC R-18-7-205.

The purpose of this QAPP is to establish the policies, organization, project objectives including data 
quality objectives (DQOs), functional activities, and specific QA/QC for the activities that are 
performed pursuant to a Sampling and Analysis Plan (SAP), Remedial Action Work Plan (RAWP), 
and other planning documents that may apply to the project. The scope of this QAPP was 
developed following applicable United States Environmental Protection Agency (EPA) protocols 
outlined in EPA Guidance for Quality Assurance Project Plans, EPA QA/R-5 (EPA, 2002a). GHD’s 
Field Training Manual and Standard Operating Procedures (SOPs) and chain-of-custody (COC) 

1  Eligible properties are defined in the Sampling and Analysis Plan, United Verde Soil Program, Clarkdale, Arizona
prepared by GHD (GHD, 2015) 
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form that will be used in implementing this QAPP are provided in Appendix A and Appendix B,
respectively.

2. Project Management & Background

The Soil Program project organization, problem definition, and background are discussed within 
this section.

2.1 Project/Task Organization

Planning, field investigation, and reporting will be conducted by GHD and coordinated with FMC.
The Soil Program organization as it relates to the implementation of this QAPP and other Soil 
Program work plans is discussed in this section and shown on the Project Organizational Chart on 
Figure 2-1.

2.1.1 Arizona Department of Environmental Quality

The ADEQ is the lead agency for the Soil Program. The primary responsibilities for the Soil 
Program Project Manager (PM) assigned by ADEQ to the Soil Program are as follows:

Review and, if acceptable, approve the Soil Program work plans and revisions

Monitor implementation of approved work plans

2.1.2 Freeport Minerals Corporation

FMC is the entity implementing the Soil Program. The primary responsibility of the FMC PM is to 
serve as the point-of-contact between FMC, the ADEQ, and the GHD PM regarding all Soil 
Program implementation matters.

2.1.3 GHD

GHD will be primarily responsible for preparing Soil Program work plans, performing soil 
investigations, observing and documenting remediation activities, and preparing Soil Program data 
submittals and reports. GHD will also be responsible for implementing the requirements of this 
QAPP. The key GHD Soil Program positions that will be involved in fulfilling this responsibility are 
discussed in this section.

2.1.3.1 Project Manager

GHD's PM serves as a direct liaison between FMC and the GHD project team, and coordinates the 
activities associated with the implementation of the Soil Program. The GHD PM will be the primary 
point of contact with FMC's PM, GHD, and all contracted services (e.g., laboratories, labor, etc.).
Portions of the PM's responsibilities may be delegated by the PM to a project team member such 
as the Field Site Manager (FSM) or other qualified individuals.

2.1.3.2 Health and Safety Specialist

The Health and Safety Specialist (HSS) is responsible for providing professional health and safety 
support and oversight management to the GHD PM and FSM. The HSS will review and provide 
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support in all concerns regarding the health and safety of GHD field personnel assigned to the Soil 
Program. The HSS may periodically delegate responsibilities to another qualified individual.

2.1.3.3 Field Site Manager

The FSM is responsible for supervising all field investigation activities. The FSM will work directly 
with the GHD PM to coordinate GHD activities described within the SAP. The GHD FSM will be the 
primary point of contact between the GHD PM and contracted services (e.g., laboratories, labor, 
etc.). FSM responsibilities include implementing adequate internal controls and review procedures 
to eliminate conflicts, errors, and omissions; verifying technical accuracy during the collection of 
sampling data; and ensuring compliance with this QAPP. The FSM may periodically delegate 
responsibilities to another qualified individual.

2.1.3.4 Quality Control Manager

The Quality Control Manager (QCM) is responsible for reviewing field activities and documentation 
to ensure that the QA/QC requirements of this QAPP are being achieved. The QCM will work 
directly with the GHD PM and FSM to identify and implement corrective actions for any substantive 
variances from the QAPP. The QCM may periodically delegate responsibilities to another qualified 
individual.

2.1.3.5 Construction Project Coordinator

The Construction Project Coordinator (CPC) project team position will only be applicable if soil 
removal and replacement is part of the Soil Program scope. The CPC is responsible for managing 
remediation activities described in the RAWP and for liaising with FMC, the construction contractor 
(CC), the GHD PM, and the property owner. The CPC also is responsible for coordinating and 
documenting the remediation activities and assigning QA/QC responsibilities for those activities.
The CPC may periodically delegate responsibilities to another qualified individual.

2.1.4 Laboratory Data Validation Manager

The Laboratory Data Validation Manager (LDVM), who may or may not be associated with GHD's 
organization, will perform the validation of laboratory documents and records for each data set 
using provisions of the following EPA guidance for analysis for metals:

Guidance on Environmental Data Verification and Data Validation (EPA, 2002b)

EPA Contract Laboratory Program, National Functional Guidelines for Inorganic Superfund
Data Review (EPA, 2010)

Additionally, the LDVM will apply data qualifiers as defined in the EPA's Functional Guidelines to 
the results as needed if applicable laboratory or method control limits are not met or if samples are 
affected by field or laboratory contamination. The LDVM may periodically delegate responsibilities 
to another qualified individual.
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2.1.5 Analytical Laboratories

All chemical analyses will be performed by Microbac Laboratories, Inc. (Microbac) of 
Marietta, Ohio. Microbac meets the certification requirements of the ADEQ and the National 
Environmental Laboratory Accreditation Program (NELAP).

Microbac has a Laboratory Quality Assurance Program Plan consistent with a national 
accreditation program and will be capable of achieving project-required method reporting limits, as 
well as project DQOs for accuracy, precision, and bias to the extent that is technically feasible 
using standard technology.

2.1.6 Construction Contractor

The CC project team position will only be applicable if soil removal and replacement is part of the 
scope. The CC will have primary responsibility for implementing soil removal and replacement 
activities that may be required by the RAWP for the Soil Program. The CC will perform certain QC 
activities as designated by the CPC.
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Figure 2-1: Project Organizational Chart
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2.2 Problem Definition/Background

FMC has opted to investigate the potential for historic smelter operations to impact soil on 
properties participating in the Soil Program and cleanup impacted soil.

2.3 Soil Program/Task Description

The Soil Program will include the following components:

Obtaining and analyzing soil samples from individual use areas (UAs) within each eligible 
property within the established Study Area following the procedures described in the SAP

Performing soil cleanup activities within those UAs where the sampling and analysis indicate 
that concentrations of a TC is equal to or above the CL for that constituent (Table 1-1)

3. Sampling and Analytical Data

This section specifies the DQOs and the procedures that will be used to achieve the DQOs for 
sampling and laboratory analytical data.

3.1 Data Quality Objectives

The primary use of data will be to determine the soil concentrations of TCs for comparison to CLs.
To serve this purpose, the data must be of known and acceptable quality and must have sufficient 
sensitivity to confidently detect TCs at or below their respective CLs. Accordingly, DQOs for 
analytical data have been defined in terms of precision, accuracy, representativeness, 
completeness, and comparability of the data.

Quantification and detection limit, bias, precision, completeness, and holding time DQOs are 
presented in Table 3-1. Attainment of these quantitative DQOs will ensure that the data collected 
are sufficient and of adequate quality for their intended uses. Data that does not meet DQOs will be 
qualified during data validation, and limitations associated with their use will be noted.

Generally, DQOs for precision in Table 3-1 are based on the EPA method QC acceptance criteria 
and on the predicted method bias as a function of concentration in environmental samples.
Detection limits identified in Table 3-1 were determined after consideration of feasible analytical 
methods and determining detection limit requirements for the end uses of the data.

Table 3-1:  Summary of Data Quality Objectives

Variable Detection Limit
Goals(1)

Bias
(percent)

Precision
(RPD(2))

Completeness
(percent)

Holding 
Time

(days)

Metals in Soil 1 mg/kg(3) 75-125 Lab 20%
Field 50% 90 180

Notes:
(1) Detection limit goals are estimates and may not be specified in all referenced analytical methods. Actual method 

detection limits reported by laboratories may differ from goals, depending on sample matrix.
(2) RPD = relative percent difference
(3) mg/kg = milligrams per kilogram
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QA objectives for measurement data are usually expressed in terms of accuracy (bias and 
precision), completeness, representativeness, and comparability. Definitions of these 
characteristics are as follows:

Bias—The degree of conformity of a measurement (or an average of measurements of the 
same parameter), , with an accepted reference value, , expressed as a percentage of a 
ratio,  × 100. Bias is one component of the accuracy of measurements.

Precision—A measure of mutual agreement among individual measurements of the same 
property, usually under prescribed similar conditions. Precision is expressed in terms of the 
relative standard deviation (RSD) for three or more measurements or relative percent difference 
(RPD) for two measurements. Various measures of precision exist, including laboratory and 
field duplicate measurements. Precision is the second component of the accuracy of 
measurements.

Completeness—A measure of the amount of valid data expressed as a percentage obtained 
from a measurement system compared with the amount that was expected to be obtained 
under normal conditions. Field and analytical data may be specified at different completeness 
levels.

Representativeness—The degree to which data accurately and precisely represent the true 
value of a characteristic of a population, parameter variations at a sampling point, a process 
condition, or an environmental condition.

Comparability—The confidence with which one data set can be compared with another. All 
data in a particular data set will be obtained by the same methods to ensure the comparability 
of the results. Analytical comparability will be accomplished by analysis of samples, including 
EPA performance evaluation standards and reference materials.

3.2 Special Training Requirements/Certification

Special training requirements or certifications for the Soil Program are limited to the following:

Certification in the State of Arizona and/or by NELAP for the laboratory performing chemical 
analyses

The GHD PM is responsible for assuring that the Soil Program team and laboratory have the 
appropriate training and certifications.

3.3 Documentation and Records

All sampling and analytical results will be provided by FMC to the ADEQ PM at the end of the Soil 
Program in a summary report. The summary report will contain a sampling summary, tables of field 
analytical data, and a summary of the data validation and data quality.

The most current version of this QAPP will be maintained by the GHD QCM and distributed to 
parties on the Project Organizational Chart on Figure 2-1 if there are revisions. Revisions to the 
QAPP may be readily identified by the revision number and date appearing in the footer of this 
document.

All field documentation, COC records, laboratory reports, etc. will be filed and stored in an 
electronic Soil Program database (PDB). To the extent practicable, field documentation will be 
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entered into electronic field sampling forms. Record keeping and documentation procedures are 
discussed in detail in the SAP.

Information pertaining to the analytical laboratory documentation, record keeping, and narratives 
will be provided in the laboratory data package. The minimum data anticipated for the laboratory 
data package are the sample and QC results associated with the analysis.

4. Data Generation and Acquisition

4.1 Sampling Process Design

Details regarding the sampling process design and rationale are provided in the SAP and are not 
repeated here.

4.2 Sampling Methods Requirements

Detailed information regarding sample collection procedures/methods, required equipment, and 
decontamination of sampling equipment is provided in the SAP. Table 4-1 provides a summary of 
the sample containers, preservatives, and holding time requirements.

Table 4-1:  Sample Containers, Preservation, and Holding Time Summary

Analysis Type
Sample 
Matrix

Suggested Sample 
Container(s) / Volume 

Requirements 

Recommended 
Preservation 

Technique 

Maximum 
Recommended 

Extraction/Holding 
Time 

Metals (As, Cu, Pb)
Soil 1 4-ounce WM glass NA 6 months 

Water 1 1-liter HDPE HNO3 
to pH < 2 6 months 

Notes:
WM:  Wide mouth As: Arsenic
HDPE: High density poly-ethylene Cu: Copper
HNO3:  nitric acid Pb: Lead

4.3 Sample Labels

All samples for laboratory analysis will be placed in an appropriate sample container for shipment
to the contract laboratory. GHD's Field Training Manual Section 3.0 (see Appendix A) provides
guidance for sample labeling. Samples will be adequately marked for identification from the time of 
collection and packaging through shipping and storage. The sample identification and collection
information will be presented on a label attached to the sample container. The label will be 
completed using permanent ink or preprinted from the sample tracking system within the PDB. At a
minimum, all sample labels will include the following information:

Sample ID
Date Time Project

Parameter Preservative Container Sampler
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4.4 Chain-of-Custody

Strict COC protocols will be followed and documented throughout sampling, sample handling, 
sample shipping, sample archiving, and sample analysis. GHD's Field Training Manual Section 3.0
(see Appendix A) provides guidance for COC protocols. Every stored or analyzed sample will be 
recorded on a COC form. The COC form will be attached to the laboratory results and will be 
included in the PDB as part of the permanent records. An example of the Analysis 
Request/Chain-of-Custody (AR/COC) form is provided in Appendix B.

4.4.1 Field Sample Custody

The sampling team and FSM will maintain overall responsibility for the care and custody of the
samples collected until they are transferred or properly dispatched to the laboratory. All shipping or
sample transfer information will be recorded at the end of each day or collection period on an
AR/COC form(s).

The transfer of custody and shipping procedures are as follows:

Before sampling begins, the FSM will instruct site personnel in the proper AR/COC procedures.

The quantity and types of samples and sample locations are presented based on the rationale 
in the SAP. Any special shipping, handling, and/or custody requirements will also be identified.

All shipping containers (e.g., coolers or other similar containers) must be secured at the site 
with custody seals prior to transportation to the laboratory. Custody seals will be signed and 
dated by one member of the sample team relinquishing custody of the samples being shipped.
Also, custody seals will be placed on each container so that the container cannot be opened 
without breaking the seal.

AR/COC records initiated in the field will be placed in a plastic bag and taped to the underside 
of the top of the shipping container used for sample transport.

An AR/COC entry will be made in the field for each sample. This document will accompany the 
samples in shipment, and a copy will be scanned and uploaded to the PDB. The custody of 
individual sample containers will be documented by recording each sample number on the 
appropriate AR/COC form.

Each time responsibility for custody of the sample changes, the new custodian will sign and 
date the record. This does not include courier personnel whenever samples are shipped in 
coolers that have been sealed with signed custody seals.

Shipping containers will be secured using plastic wrapping tape, or duct tape, and custody 
seals to ensure that samples are not disturbed during transport.

4.4.2 Sample Custody Seals

Custody seals are narrow strips of adhesive paper or glass fiber used to demonstrate that no 
tampering of the sample container, equipment and shipping container has occurred. The custody 
seals will be signed and dated by the field technician and at a minimum placed across the front and 
the back, connecting the lid to the body of the shipping container. The custody seals will be 
covered with clear, wide tape. These custody seals shall be plainly visible. At a minimum, the 
sample custody seal will include the following information:
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Example Sample Container Custody Seal

Sampler Initials _____________________ Sample # ________________________

Date _____________________ Time ________________________

4.4.3 Laboratory Sample Custody

The COC shall be maintained upon receipt by the laboratory. The laboratory sample custodian will 
sign the AR/COC form and verify the condition and receipt of all samples included on the AR/COC 
form. Any discrepancies are immediately forwarded to the QCM for resolution. The laboratory shall 
also employ an internal COC procedure that minimizes any potential for tampering or adulteration 
of field samples prior to analysis. Copies of completed AR/COC forms and internal custody records 
shall be included in the data deliverables associated with each sample delivery group.

The laboratory will complete the "sample condition" portion of the AR/COC form upon receipt of
the sample shipment. The laboratory will sign the AR/COC form and fax or email a copy of the
form to the QCM to confirm the receipt of the samples by the laboratory. The original AR/COC
form will remain with the samples until final disposition of the samples is determined. A signed
copy of the AR/COC form will be included with the analytical results provided by the laboratory. An
original copy will be provided by the laboratory upon final disposition of the samples that are
disposed of or returned.

4.5 Sample Packaging and Shipment

Sample preservation, packing, and shipping will follow the procedures specified in GHD's Field 
Training Manual Section 3.0 (see Appendix A). Completed AR/COC forms will be secured and 
included with each shipment of samples to the laboratory. General sample packaging and shipping 
requirements are as follows:

Samples will be placed in appropriate containers provided by the analytical laboratory.

Sample containers will be protected from breakage by a packing material that is added to the
shipping container to prevent the shifting of samples during transportation.

Signed and dated tamper-proof custody seals will be taped at a minimum placed across the 
front and the back, connecting the lid to the body of the shipping container.

Each sample sent to the laboratory will be identified on the AR/COC form, placed in a plastic 
bag, and shipped inside a suitable shipping container.

The laboratory address, telephone, and contact name will be included on the original air bill 
and, if multiple packages are sent, on each shipping container.

When the sample team completes the sample collection, labeling, and chemical preservation (if 
required), the sample will be sealed in an outer plastic zipper storage bag and placed into a 
designated shipping container or original sample jar box for maintenance of custody and shipping 
purposes. AR/COC forms will be used to inventory all of the samples collected that are in the cooler 
for field storage and eventual shipment. After the sampling team returns to the field office or sample 
mobilization area, the samples will be inventoried and segregated for shipment to the analytical 
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laboratory. Next, the AR/COC forms will be initiated using the information from the sample label 
and sample information from the PDB.

Samples that are collected for off-site laboratory analysis requiring shipment will be generally 
prepared using the following methods:

Sealing each sample container in an outer plastic zipper storage bag

Securely wrapping and taping each collected sample in bubble wrap (or other similar 
shock-absorbing material)

Samples transported by common carrier or any other means other than hand-carrying to an on-site 
laboratory or directly transported by a laboratory courier must be prepared in accordance with the 
applicable Department of Transportation (DOT) and/or International Air Transport Association 
(IATA) regulations and specifications. These regulations and specifications may stipulate the use of 
sealed inner packaging (e.g., metallic paint cans, fiberboard canisters, etc.) and outer packaging 
that meets specific testing requirements and is listed by specification number in the shipping 
regulations.

Samples will either be hand-carried or shipped by via a common carrier (e.g., Federal Express, 
United Parcel Service, etc.) to arrive at the laboratory on the day following the shipment date. All 
field and QC samples will be placed in appropriately labeled, pre-cleaned sample containers and 
enclosed within a plastic zipper storage bag. The bottom of the shipping cooler will be lined with 
absorbent material. Currently, the analytical methods to be used for the Soil Program do not require 
soil samples to be iced. For potential samples that require cooling, the following procedures will 
apply:

If the cooling of a sample is required, the samples will be placed into a cooler (or similar 
device), on ice, to chill the sample to 4 ± 2oC as they are collected in the field.

The container used to ship the sample to the laboratory will also be a cooler or similar device 
with a layer of ice (ice packs may be substituted for ice) and absorbent material covering the 
bottom.

All ice used inside the cooler will be placed in plastic zipper storage bags of one quart or larger 
and will be double bagged. All four sides of the cooler will then be lined with ice.

Each sample container will be wrapped with bubble pack or similar material to prevent 
breakage. The wrapped sample container will then be placed in a plastic zipper storage bag 
and sealed. The zipper storage bagged sample containers will then be placed within the space 
created from the placement of the ice.

Any remaining void space will then be filled with bubble pack, foam peanuts, or absorbent 
material to prevent the movement of the sample containers during transport.

Once the samples are secured, ice will be placed on top of the sample containers, thereby 
completely surrounding the sample containers with ice packs. The remaining headspace in the 
cooler, if any, will be filled with bubble pack, foam peanuts, or absorbent material. All shipping 
procedures will follow GHD's Field Training Manual Section 3.0.

The completed AR/COC forms shall be enclosed in plastic zipper storage bags and taped to 
the underside of the lid of the cooler.
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The drain of the cooler will be taped shut. On the day of shipment, if required, fresh ice will be 
added to the coolers to ensure that preservation criteria are met, the lid will be taped shut, and 
custody seals or evidence tape will be fixed to the coolers. The coolers will then be sent to the 
analytical laboratory.

For samples that will be hand-carried to the laboratory for analysis or delivered by laboratory 
courier, elaborate packaging is not required so long as the samples are adequately protected from
breakage and sample temperature is maintained. At all times, from the point of sample collection in 
the field through storage, inventory, preparation, and shipment, the samples must remain sealed, 
protected from sources of contamination, and adequately preserved as required and following COC 
procedures.

4.6 Field Documentation

Field documentation will include, but not be limited to, daily field activity reports (DFAR), sample
labels, AR/COC, and shipping papers. All field notes and sample documentation will be reviewed
by QCM or a designated technical reviewer who is not a member of the field team. Any
quantitative or qualitative evidence of data inadequacy that would raise concern pertaining to the 
usability of the data will require documented justification that the data are acceptable, or else 
re-sampling will be required.

4.6.1 Daily Field Activity Report

During each day of field sampling and at each sample site, all pertinent field survey and sampling 
information will be recorded in a DFAR.

At a minimum, entries in the DFAR shall include the following:

The property location and identification (e.g., physical address and property parcel identification 
number)

Description of site conditions and any unusual circumstances encountered prior to sampling

Date and time at the start of work and description of weather conditions

Names of field sampling crew

Project name and number

Sample site location, including a reference sketch if the site conditions are different from the 
plan provided to the sampling crew

Equipment identification

Details of actual work effort, particularly any deviations from the specified methods

Final sample location, depth interval, etc. for each sample

Field observations, including a brief lithological description of each soil sample—The 
description will include soil type (e.g., clay, sand, etc.), color, plasticity, and degree of moisture.
The description will be captured for each composite sample and will include separate notations 
for each aliquot in the composite. Significant differences between aliquots in a composite 
and/or between depth intervals for a composite sample will be generally described.
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Time that field work was terminated for the day and description of weather conditions

Details of photo documentation

4.7 Analytical Methods Requirements

All soil samples obtained as part of the implementation of the SAP will be analyzed using the 
following guidelines:

SW846 6010B "Inductively Coupled  Plasma-Atomic Emission Spectroscopy" (EPA, 1996)

The samples will be digested in accordance with the techniques specified in 
SW846 Method 3051 "Microwave Assisted Acid Digestion of Sediments, Sludges, Soils, and 
Oils" (EPA, 2007)

4.8 Quality Control Requirements

Several different types of QC checks will be used to document the validity of the generated data.
These QC checks reveal information about sampling technique, analyst technique, instrument 
capability, possible sources of contamination, precision of the results, and difficulties with the
matrix.

4.8.1 Laboratory Quality Control

The following laboratory QC samples will be generated at the analytical laboratory. Additional 
laboratory QC checks are summarized in Table 4-2.

Calibration Verification: Initial calibration of instruments will be performed at the start of the 
project and when any ongoing calibration does not meet control criteria. The number of points 
used in the initial calibration is defined in each analytical method. Ongoing calibration 
verification will be performed as specified in the analytical methods to monitor instrument 
performance. In the event that an ongoing calibration does not meet control limits, the analysis 
of project samples will be suspended until the source of the control failure is either eliminated or 
reduced to within control specifications. Any project samples that are analyzed while the 
instrument was out of control will be re-analyzed.

Instrument Blank: Instrument blanks are analyzed to verify that there is no cross-
contamination between sample analysis runs within the system. Instrument blanks must be 
analyzed following calibration verifications, before sample analysis is initiated, and after the 
analysis of samples. The instrument blanks must not contain target analyte concentrations 
greater than the required reporting limits, and if such concentrations are consistently observed, 
the laboratory must investigate and eliminate contamination sources, if possible.

Method Blank: Method blanks are used to assess the possible laboratory contamination of 
samples associated with all stages of preparation and analysis of sample extracts. Blank 
corrections will not be applied by the laboratories to the original data. For metals and 
conventional analyses, one method blank will be analyzed for every digestion batch or one for 
every 20 samples, whichever is more frequent.

Matrix Spike/Matrix Spike Duplicate: Matrix spike (MS) samples will be used to evaluate the 
effect of sample matrices on the quantification of contaminant concentrations and therefore the 
bias of the method for the analytes of interest and the matrix. An MS is a sample, prepared in 
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duplicate, to which a known concentration of pure analyte is added prior to digestion or 
extraction and analysis. For metals and conventional analyses, MS samples will be analyzed at 
a frequency of one for every 20 samples received or once per sample delivery group, 
whichever is greater.

Laboratory Duplicate: Laboratory duplicates will be used to determine the precision of the 
analytical methods. Duplicate results are calculated as RPDs. Duplicates will be analyzed at a 
frequency of one for every 20 samples received, or once per sample delivery group, whichever 
is greater.

Laboratory Control Sample/Laboratory Control Sample Duplicate: When available, 
laboratory control samples (LCSs) will be used as a check on laboratory performance of metals 
and conventional analyses. For metals and applicable conventional parameters, one LCS will 
be analyzed either for every digestion batch or for every 20 samples, whichever is more 
frequent. The source of the LCS must be included in the data package.

Table 4-2:  Laboratory Quality Control Measures and Frequency

Analysis Type Control Limit Frequency
Initial Calibration Verification
(independent reference) 90–110% Once for each time instrument is calibrated

Continuing Calibration 
Verification 90–110% One per every 10 analyses and following the last

sample analysis(1)

Continuing Calibration Blank Reporting Limit (2) One per every 10 analyses and following the last
sample analysis

Instrument Blank Reporting Limit (2)

One per every 10 analyses, following the last sample 
analysis, after analysis of samples that contain target 
analyte concentrations in exceedance of the 
remediation levels, and if potentially interfering 
materials are encountered (1)

Method Blank Reporting Limit (2)

One per batch or per 20 samples of similar matrix, 
whichever is more frequent

Preparation Blank Reporting Limit (2)

Matrix Spike (pre-digestion 
spike) 75–125% (3)

Matrix Spike Duplicate 20 RPD
Laboratory Control Sample 80–120%
Laboratory Control Sample
Duplicate 20 RPD

Laboratory Duplicate 20 RPD
ICP Serial Dilution + 10%D
Notes:
(1) Acceptable continuing calibration verification/continuing calibration blank pair must bracket an instrument 

re-slope.
(2) The absolute value of the blank must be less than the reporting limit or less than 10 times the lowest sample 

concentration in the preparation batch.
(3) An exception is made to this control limit when the sample concentration exceeds the spike concentration by a

factor of 4 or more.
Batch a group of samples prepared at the same time
RPD relative percent difference
D difference
ICP inductively coupled plasma-atomic emission spectrometry
ICV initial calibration verification
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4.8.2 Field Quality Control

Field QC samples will be collected for every depth interval sampled. The following field QC 
samples will be collected in the field and analyzed by the analytical laboratories with the natural 
samples:

Field Duplicates: A field duplicate (FD) is a second sample collected at the same location as 
the original sample. Duplicate samples will be collected by splitting the collected composite and 
also managed in an identical manner during storage, transportation, and analysis as the 
original sample. The sample containers will be assigned an ID number such that they cannot be 
identified (blind duplicate) as duplicate samples by laboratory personnel performing the 
analysis. Duplicate sample results are used to assess the precision of the sample collection 
process.

Field Splits: A field split (FS) sample receives the same treatment as the customary FD; 
however, it is sent to a separate laboratory or to the ADEQ as a means not only to assess 
precision but also to evaluate and determine project laboratory performance.

Field duplicates will be collected at a minimum frequency of one per 10 composite samples, or 
once per sampling event, whichever is more frequent.

The precision is calculated by determining the RPD. Natural variability in the matrix may 
account for a significant portion of the measured precision. In these cases, the data are 
compared and the differences recorded and reported in the project final report.

No data are qualified based on the results of field duplicate analysis; however, changes in 
sample preparation, or analysis may be warranted based on precision data. One field duplicate 
will be collected for every ten field composite samples. The field RPD criterion included in 
Table 3-1 will initially be used to assess field precision. If the FD result exceeds this value, the 
data and supporting information will be reviewed to determine if additional sampling is 
warranted, or if changes to the sampling protocol need to be considered.

Matrix Spike and Matrix Spike Duplicate Samples: An MS sample is an aliquot of sample 
fortified (spiked) in the laboratory with known concentrations of representative analytes of 
interest (before sample preparation and analysis). The spiked sample analysis is designed to 
provide precision and accuracy information about the effect of each sample matrix on the 
sample preparation and the measurement methodology. When this is performed in duplicate as 
a matrix spikes duplicate (MSD), a second aliquot of the sample is spiked with identical 
concentrations of target analytes. The MSD data are used to verify the results of the MS and to 
evaluate the analytical precision of the spiked samples. MS/MSD sample pairs may be required 
for some events or media at a frequency specified in the task-specific work plans. For ease of 
tracking, field samples will be collected, thoroughly homogenized, and placed in separate 
containers for the original, MS, and MSD. Although the sample will be given a single sample 
number, each aliquot will be individually designated as the original, MS, or MSD for analysis on 
the sample label and the AR/COC form.

MS/MSD samples will be collected and analyzed at a frequency of one for every 20 samples 
received, or once per sampling event, whichever is more frequent.

Equipment Rinsate Samples: Equipment rinsate (ER) samples are collected from sampling 
equipment that has been thoroughly decontaminated to check for the existence of any possible 
residual contamination. ER samples are deionized (DI) water collected from a second final rinse 
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of the decontamination process. ER samples will be collected from the sampling equipment, 
placed in appropriate containers supplied by the analytical laboratory, labeled accordingly, and 
analyzed for the same parameters as the field samples. Results of the ER analyses provide 
information as to the effectiveness of the equipment decontamination process and potential 
cross-contamination during sampling tasks. If ER samples indicate that the equipment is being 
adequately cleaned, the collection frequency may be reduced over time.

Sampling equipment rinsate water will be collected and analyzed in accordance with the SAP at 
a minimum frequency of one per 20 composite samples or once per sampling event, whichever 
is more frequent.

Shifted Grid Samples: Shifted grid samples will be collected and analyzed to determine if the 
initial composite sample, collected from the sample area at which the shifted grid confirmation 
is performed, adequately evaluates the soils at that sample area.

Shifted grid samples will be collected in accordance with the SAP at a minimum frequency of 
one per 20 composite samples, or once per sampling event, whichever is more frequent.

4.9 Instrument Equipment Testing, Inspection, and Maintenance
Requirements

Soil sampling equipment will consist of a device for obtaining the sample (e.g., hand auger, push 
tube, etc.), trowels, and plastic sealable bags and/or plastic bowls as necessary. Sampling 
locations will be located using a hand-held GPS unit as necessary. All sampling equipment will be 
cleaned and inspected for damage daily. Damaged or defective equipment will be immediately 
replaced.

4.9.1 Instrument Calibration and Frequency

The hand-held GPS unit will be calibrated and maintained in accordance with the manufacturer's
recommendations. No other soil sampling equipment calibration is required.

4.9.2 Inspection/Acceptance Requirements for Supplies and Consumables

All certified clean sample containers, shipping coolers, and corresponding labels and sampling 
AR/COC forms will be provided by the analytical laboratory. Sample containers will be provided and 
certified by the laboratory to be analyte-free or demonstrated to not contain contaminants for the 
analytes being monitored. Certification documentation will be included with the shipment from the 
laboratory.

4.10 Data Acquisition Requirements (Non-direct Measurements)

Acquisition of non-direct data is not anticipated for this project.

4.11 Laboratory Data Deliverable

Analytical data reduction, review, reporting, and storage requirements are outlined in the
laboratory QAPP. Checklists and standard forms are provided in the laboratory QAPP and/or
standard operating procedures for laboratory activities. The laboratory will provide an electronic
deliverable of the data in an Excel® spreadsheet, Access® database, and/or flat, fixed-width text
file format. At a minimum, the electronic deliverable will contain the following information:
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Minimum Electronic Deliverable Contents
Laboratory identification number Sample name/identification
Sample collection date Analytical Method
Parameter name Units of measure
Analytical result Laboratory qualifier(s)/flag(s)
Sample analysis date

5. Sampling and Analysis Quality Assurance

5.1 Readiness Review

A readiness review will be performed prior to the start-up of field activities and periodically 
thereafter to verify that all of the systems and procedures are in place. Systems typically include 
management functions and responsibilities, processes used for data and information management 
and control, and processes employed to plan, schedule, execute, and review work that is 
performed. Procedures will be reviewed to ensure that all work activities are defined and that any 
required reading and training has been completed. The readiness review will include the following 
areas:

Soil Program organization and responsibilities

Management assessment and communication

Work processes, planning, scheduling, sampling, reporting, etc.

Identification of requirements

Completed work access agreement from property owners

Completed utility assessments and dig permits

Training on procedures

Sampling processes and procedures

Laboratory QA/QC program and identified point of contact

Sample packing and shipping

Data and information management

Control of records and documentation

Documentation of activities

Reporting

5.2 Field Assessments and Surveillances

The QCM will schedule and coordinate periodic assessments and surveillances of field activities to 
evaluate the execution of sample collection, sample identification, and control of samples and 
information in the field. Management assessments are informal reviews and are performed 
routinely by management, or a designee, to ensure that work is being performed in a consistent 
manner and to identify any problems early in the process. Surveillances are coordinated with 
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QA/QC personnel and often focus on key areas of performance identified during management 
assessments. The assessments and surveillances shall also include observations of COC
procedures, completeness and accuracy of field documentation, and capture of any field
measurements.

Sampling operations will be reviewed and compared against the SAP. The reviewer will verify that
sample collection techniques specified in the SAP are uniformly applied during each sampling
event and are consistent between different sampling teams if employed. The reviewer will also
verify that appropriate containers are used, and that documentation of the sampling operation is 
complete, accurate, and legible.

Any field measurements will be randomly spot-checked to determine whether the instrument is
functioning properly and if the sensitivity range of the instrument is appropriate for the project.

5.3 Corrective Action Procedures for Field Sampling

The field sampling program will employ a corrective action program to address any anomalous 
situations. The FSM/QCM will review all variances and will make any recommendations to 
management that may be necessary to address recurring problems, any deficiencies in the 
process, or opportunities for improvement. If potential deviations from defined work processes are 
discovered during management assessments, QA/QC surveillances, or by other workers, these will 
be handled as non-conformances that must be corrected with appropriate corrective action. The 
QA/QC representative will review the identified deviation and determine whether corrective action is 
required. If required, the corrective action will be documented and tracked until completed.

5.4 Laboratory Quality Assurance/Quality Control Program

All analyses will be performed by a laboratory that has a written QA/QC program that meets EPA 
quality requirements and has been approved by the State of Arizona. Certain metals are the 
parameters of interest for the project; however, if additional parameters are required, laboratory 
QA/QC requirements shall apply to those parameters also. The laboratory deliverables will utilize 
the Arizona Data Qualifiers, Water Quality Database, Oct. 2013 (Appendix C) that are suitable for 
the analytical areas associated with the Soil Program.

5.5 Disposition of Records

During the course of the Soil Program, all electronic and hardcopy data deliverables will be 
maintained as part of the PDB. Following the completion of the Soil Program, or as otherwise 
required by contract, all records, including AR/COC forms, electronic field forms, hardcopy data 
packages, validated data and records, electronic data deliverables, and other field records shall be 
transferred to FMC for long-term storage.

6. Data Validation and Usability

6.1 Data Review, Validation, and Verification Requirements

The quality of the laboratory results will be assessed through the evaluation of the results of the 
submitted QA/QC samples (i.e., method blanks, field duplicates, MS/MSDs, etc.) and laboratory 
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internal QA/QC samples (i.e., blanks, duplicates, LCS/laboratory control sample duplicates 
[LCSDs], etc.). Tier 2 data validation will include a review of any method-specific QA/QC criteria as 
outlined in Section 4.8. Data qualifiers, when appropriate, will be added to the data. A brief 
summary of the data qualifiers is provided below:

Analytical Precision—Precision will be evaluated by calculating the RPD for field duplicates and 
MS/MSD samples. RPD criteria outside of QC limits may result in the qualification of data as 
estimated (J). Data will not be qualified solely based on RPD criteria not being met. Rather, 
outlying RPD data will be reviewed with other QC data to assess the overall impact to data 
quality.

Precision for duplicate chemical analyses will be calculated as the RPD:

RPD = {(abs [Dl - D2]) / ((Dl – D2)/2)}*100

Where:

RPD = relative percent difference

Dl = sample value

D2 = duplicate sample value

For three or more measurements, the RSD will be calculated:

RSD = (standard deviation/mean)*100

Analytical Accuracy—Accuracy will be assessed by evaluating the results of spiked samples 
for percent recovery (REC). REC results for spike samples (LCSs and MSs) will be used to 
assign qualifiers to analytical data. An REC above QA/QC limits suggests the possibility of high 
bias in the analytical results, and detections will be qualified as estimated (J) when this occurs.
A REC below QC limits suggests the possibility of low bias in the analytical results, and data 
will be qualified as estimated (J/UJ) or unusable based upon the magnitude of the deviance 
from QA/QC limits.

Representativeness—Representativeness will be assessed by examining sample 
preservation, results of the precision and accuracy evaluation, and adherence to method 
holding time. Failure of field or laboratory personnel to properly handle samples may result in 
the qualification of the data as estimated or unusable. The representativeness review will 
qualitatively consider whether precision and/or accuracy are sufficient to characterize the 
samples. Analytical data for samples that are not analyzed within holding times will be qualified 
as estimated (J/UJ) or unusable based upon the magnitude of the holding time exceedance.

Blank samples—Blank samples will be used to determine the existence and magnitude of 
contamination resulting from laboratory or field activities. The laboratory calibration blank is 
used in establishing the analytical curve, and the method blank is used to identify possible 
contamination resulting from varying amounts of the acids used in the sample processing. The 
method blank must contain all the reagents in the same volume used in the samples and must 
be carried through the complete digestion procedure. Equipment blanks are collected in the 
field from the sampling equipment to check for possible residual contamination and assess 
potential cross-contamination during sampling tasks. Detections in any blank samples will be 
used to qualify similar detections in associated field samples. If a field sample has a detection 
of a compound that is less than five times the blank concentration, then the field sample result 
will be qualified as undetected (U).
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Completeness—Completeness will be measured for each set of data received by dividing the 
number of valid measurements (all measurements except rejected data) actually obtained by 
the number of valid measurements that were planned:

Completeness = (valid data points obtained/total data points planned)*100

To be considered complete, the data set must also contain all QA/QC check analyses that 
verify the precision and accuracy of the results.

Comparability—Comparability will be assessed by evaluating whether samples were collected 
in a manner similar to previous sampling events and analyzed using the similar analytical 
methodology as previous events.

6.2 Validation and Verification Methods

Data validation evaluates the quality of field and laboratory activities and documents the quality of 
data generated. The goals of data validation are to evaluate the achievement of DQOs for the Soil 
Program to ensure the achievement of all Soil Program contractual requirements, determine the 
impact of DQOs that were not met, and document the results of data validation. The intent is to 
evaluate the data against Soil Program DQOs and planning documents to ensure that goals are 
met. Ideally, the end result of validation is a technically sound, statistically valid, legally defensible, 
and properly documented data set for decision-making purposes. General information pertaining to 
verification and validation activities is provided in the Guidance on Environmental Data Verification 
and Data Validation (EPA, 2002b).

Data validation requires knowledge of the type of information that is validated. Therefore, a person 
familiar with field activities, such as the FSM, is typically assigned to the validation of field activities, 
documents, and records. Likewise, a person familiar with analytical methodology, such as a 
chemist, is typically assigned to the validation of laboratory documents and records.

Data quality is ensured through the evaluation of both field and laboratory QC data. Validation is
initiated at the time of first sample collection. Field documents are reviewed by the QCM, the FSM,
or a qualified designee to determine that all samples and analyses were appropriately collected,
containerized, labeled, and submitted to the laboratory. These items will be verified daily during
sampling activities. Additionally, the QCM, FSM or designee will be in communication with the
laboratory during sample collection and analysis to verify the condition of the sample receipt,
appropriate sample log-in, etc. If problems are noted at this point, they can easily be corrected, or
locations can be re-sampled, if needed, while the field crews are still mobilized.

Following analysis, the laboratory data submittal is verified by the LDVM for conformance with
methodological, procedural, and contractual requirements. The contracted laboratory will be
responsible for accurately performing the prescribed methods per EPA protocols. This includes all
procedures, QA/QC checks, corrective actions, and data storage. In general, chemical data is
validated by evaluation of the laboratory submittal against any requirements established in the
analytical method and QAPP. Following the receipt of the analytical data packages, the LDVM will 
perform Tier 2 chemical validation to include a review of the following items:

COC appropriately completed

Requested analyses performed
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Analysis occurred within holding times

Blank results (method blank and rinsate blank)

Duplicate results (laboratory duplicates, MS/MSD, LCS/LCSD, and field duplicates)

Spike recovery results (LCS/LCSD, and MS/MSD)

Achievement of target reporting limits

Completeness (i.e., field completeness and laboratory completeness)

Validity and usability of data

The validation will include a review of any method-specific criteria for the items listed. Data 
qualifiers, when appropriate, will be added to the data. Results of the LDVM's chemical validation 
review may be presented with the final data summary report to ADEQ.

Per a request from the ADEQ, approximately 10 percent of data packages containing compliance 
and closure samples will be validated at EPA Level IV by a third-party reviewer. Based upon 
discussions with the ADEQ on this matter, the third-party reviewer can be part of the DLVM's 
organization provided that individual is not involved in routine Soil Program activities.

However, data validation extends beyond method and procedural compliance to determine the 
quality of the data set and the types of uncertainty introduced by a failure to meet requirements. It
includes a determination, where possible, of the reasons for any failure to meet requirements, and 
an evaluation of the impact of the failure upon the overall data set. In this manner, the effect of any 
data rejection is presented in terms of its impacts on the overall uncertainty and usability of the data 
set.

Following verification and validation, the GHD PM and QCM will make a determination as to the 
overall usability of the data set for its intended purpose.

6.3 Reconciliation with User Requirements

After the data have been validated, the GHD PM or QCM will evaluate the results by considering 
the QC parameters outlined in Section 4.8. If problems are noted with sample collections, the data 
may be discarded and re-sampling may occur. The GHD PM or QCM will make this decision after 
consultation with key Soil Program personnel.

7. Construction Quality Assurance/Quality Control

This section describes the requirements for QA/QC during the implementation of soil cleanup 
activities. A remedial action work plan (RAWP) for implementation of the soil cleanup activities will 
be prepared concurrent with investigative activities detailed in the SAP (GHD, 2015). This QAPP 
will be reviewed for consistency with the approved RAWP prior to implementing the RAWP, and 
revised if necessary. In general, the CC will be responsible for all QC requirements specified in this 
section, including functions delegated to subcontractors. The CPC will have the discretion to assign 
QA/QC responsibilities to other parties associated with the construction activities, including 
construction inspectors that are members of the CPC's staff. In such a case, the CPC will have 
separate individuals on his staff perform quality QA/QC activities.
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7.1 Data Quality Objectives

The primary use of data associated with the construction QA/QC will be to verify the following:

Horizontal and vertical limits of the remediation required for a given property have been 
achieved

Backfill, gravel, and sod are suitable for the replacement of excavated soils and the 
revegetation of the disturbed area

Excavated material meets the specification for placement in a repository, if applicable

7.2 Quality Assurance/Quality Control Requirements

The primary QA/QC procedures to be used during soil cleanup activities are to use adequately 
skilled personnel for the work being performed and compliance with the RAWP, SAP, and this 
QAPP. In addition, periodic visual inspections, elevation measurements, and material testing will be 
performed to ensure compliance with the requirements of the RAWP. These QA/QC requirements 
are specified in Table 7-1. Specific requirements for the various measurements, sampling, 
analytical test methods, and acceptance criteria are described in the remainder of this section.
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Table 7-1:  Specific Construction Quality Control and Quality Assurance Criteria

Construction 
Element Parameter

Acceptance 
Criteria

Contractor's Quality Control 
Requirements

Quality Assurance and Basis for Acceptance 
by Construction Project Coordinator

Method
Minimum 

Frequency Method Minimum Frequency
Soil 
excavation in 
each 
designated 
area (e.g., 
front yard, 
back yard, 
side yard, or 
grid area)

Depth Minimum depth 
specified on 
property 
remediation plan 
throughout 
excavated area 
except as 
otherwise 
approved by 
CPC

Visual, grade stakes, 
measure with tape 
from string line, etc.

Every Excavation Five point 
post-excavation 
measurements using a 
string line and tape 
measure with visual 
inspection or uniformity

Each designated 
excavation area

Horizontal 
Dimensions

Extent is 
sufficient to 
remove all 
material within 
designated area 
except as 
otherwise 
approved by the 
CPC

Initial layout of 
excavation area 
using flags, stakes, 
string line, etc.

Every Excavation Visual inspection of 
planned excavation 
area
Documentation with 
tape measurements

Each designated 
excavation area

Backfill 
Material

Metals as 
specified in 
the QAPP

As per QAPP Provide material that meets the 
acceptance criteria

Grab sample One per 500 CY

Organics and 
other metals 
as per QAPP

ADEQ Review 
and approval

Five point composite 
sample

One per 10,000 CY or 
change in source 
material

Physical 
Properties

As per RAWP Test results from 
qualified laboratory

One per 10,000 
CY

Data Review Per sampling event
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Table 7-1:  Specific Construction Quality Control and Quality Assurance Criteria

Construction 
Element Parameter

Acceptance 
Criteria

Contractor's Quality Control 
Requirements

Quality Assurance and Basis for Acceptance 
by Construction Project Coordinator

Method
Minimum 

Frequency Method Minimum Frequency
Backfill 
Compaction

Soil placed in 
yards, flower 
beds, etc.

As per RAWP Sufficient passes with 
construction 
equipment to achieve 
uniform compaction

All backfill areas Visual acceptance All backfill area

Soil placed as 
sub base in 
gravel 
driveway or 
alleyway

95% maximum 
dry density and ± 
3% optimum 
moisture as 
determined by 
the Standard 
Proctor (ASTM 
D698-D).

In situ density and 
moisture content 

One per 2,500 sq 
ft or minimum of 
two per gravel 
driveway or 
contiguous 
placement area 
within alley way

Review of compaction 
data and visual 
observation for 
uniformity

All test results,  and all 
backfill area

Determination 
of maximum 
dry density 
and optimum 
moisture for 
subgrade 
soils

ASTM 698 One per 5,000 cy 
of material from 
the same source

Review of data All test results

Gravel As per RAWP Sufficient passes with 
construction 
equipment to achieve 
uniform compaction

All backfill areas Visual acceptance All backfill area

Replacement 
Sod

Metals 
specified in 
the QAPP

As per QAPP Provide material that meets the 
acceptance criteria

Five point composite 
sample of soil 
associated with root 
mass

One per source

Organics and 
other metals

ADEQ 
Acceptance

Physical 
Properties

As per RAWP Supplier certifications One per source Data Review
Visual inspection

Per submittal
As needed
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Table 7-1:  Specific Construction Quality Control and Quality Assurance Criteria

Construction 
Element Parameter

Acceptance 
Criteria

Contractor's Quality Control 
Requirements

Quality Assurance and Basis for Acceptance 
by Construction Project Coordinator

Method
Minimum 

Frequency Method Minimum Frequency
Other 
Vegetation

Unspecified As per technical 
specifications

Supplier certifications One per source Data Review
Visual inspection

Per submittal
As needed

Excavated 
soil 

Metals as 
specified in 
the QAPP

As per QAPP Consistent mixing of appropriate 
stabilizing reagent – (no action if metals 
meet the TCLP criteria)

TCLP/SPLP testing Once per 1,000 CY of 
excavated material

Compaction  
if required by 
the RAWP

As specified in 
the RAWP

In situ density and 
moisture content, 
visual inspection, or 
number of passes of 
construction 
equipment as 
specified in the 
RAWP

As specified in the 
RAWP

Review of compaction 
data and visual 
observation for 
uniformity

All backfill area

Cover 
Thickness – if 
required by 
the RAWP

As per RAWP Grade stakes at 50 
foot spacing
Measure test pit or 
reference pole

Daily as material 
is placed

Test pits or survey As needed

Side Slopes if 
required by 
the RAWP

As per RAWP Grade stakes Daily as material 
is placed

Survey As needed

Off-site 
Disposal

Unspecified ADEQ and 
Disposal Facility 
Acceptance

NA NA EPA approved 
Methods

As required by ADEQ 
and Disposal Facility
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7.2.1 Surveying

Where referenced as either a QA or QC requirement, survey measurements will meet the following 
criteria:

Measurements obtained by GPS:

Distance ± 0.15 ft

Elevation ± 0.15 ft

7.2.2 Backfill Materials

The physical characteristics of the backfill material will be determined at the frequency specified in 
Table 7-1 and meet the acceptance criteria specified in the RAWP. In addition, the backfill 
materials shall have concentrations of metals and organics that meet the requirements specified in
Section 7.3 and as analyzed by the methods specified in Table 7-2.

The determination of whether the backfill material meets the requirements for the physical 
characteristics specified in the RAWP will be determined by the CPC based on visual observation; 
clay, silt, and sand composition data determined by gradation analysis; as well as visual and other 
pertinent characteristics to evaluate the appropriateness of the soil as backfill.

Table 7-2:  EPA Laboratory Analytical Methods for Replacement Materials

Test Preparation Method Test Method 

Herbicides - SW8151A 

Modified Resource Conservation and Recovery Act 
(RCRA) Metals, Total w/o mercury 

Barium, Cadmium, Chromium, Lead, Silver, Arsenic, 
Selenium, Potassium, Calcium, Iron, Magnesium, 
Copper 

SW3051 SW6010B 

Geotechnical Analysis 

     Grain Size - ASTM D422 
     Atterberg Limits - ASTM D4318 

Polychlorinated Biphenyls (PCBs) SW3550 SW8082 

Pesticides SW3550 SW8081A 

Semivolatiles SW3545 SW8270C 

Volatiles SW5030 SW8260B 

7.2.3 Sod

The physical characteristics of sod that may be used for landscaping will be determined at the 
frequency specified in Table 7-1 and meet the acceptance criteria specified in the RAWP. In 
addition, the soils associated with the root structure of the sod shall have concentrations of metals 
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and organics that meet the requirements specified in Section 7.3 and as analyzed by the methods 
specified in Table 7.2.

7.3 Clean Material Requirements

In addition to the physical characteristics specified in the RAWP, samples of backfill materials and 
sod shall be analyzed for metals and organics to verify that these materials are suitable for use as 
"clean" backfill. The type of sample and frequency of analysis are specified in Table 7-1. The 
requirements for acceptable chemical concentrations within clean backfill and sod are specified in 
Table 1-1.

Where composite samples are specified in Table 7-1, the samples will be composited following the 
SOP for composite samples referenced in the SAP. The number of aliquots for each material type 
is specified in Table 7-1. The aliquot locations will be determined as follows:

When the frequency of a composite sample is specified as one per source, the aliquot locations 
will be distributed throughout the source material

When the frequency is determined by the quantity of materials used, the aliquot locations will 
be evenly distributed around the surface of the stockpile of material that is sampled

Samples will be managed relative to labeling, COC, shipping, etc., following the procedures 
specified in the applicable Section 4 of this QAPP.

7.4 TCLP and SPLP Analyses of Material prior to Final Management

Excavated materials will be stockpiled within a temporary staging area for sampling and analysis 
prior to final long-term management. The long-term management of these materials is specified in
the RAWP for the Soil Program. These samples will be taken at the frequency specified in 
Table 7-1 to confirm that the material meets the toxicity characteristic leachate procedure (TCLP) 
and synthetic precipitation leaching procedure (SPLP) criteria for the TCs.

Five-point composite samples of individual stockpiles of the material will be obtained for TCLP and 
SPLP analyses. The individual aliquots will be distributed throughout the surface area of the 
stockpile. Samples will be managed relative to labeling, COC, shipping, etc. following the 
procedures specified in the applicable Section 4 of this QAPP.

The analytical methods for the TCLP and SPLP analyses are specified in Table 7-3. 

Table 7-3:  Laboratory Analytical Methods for Disposal Materials

Test Test Method 

TCLP Metals for constituents specified in the RAWP SW6010B 

SPLP Metals for constituents specified in the RAWP SW6020B 

7.5 Off-Site Disposal

The intention is to provide for the long-term management of excavated materials within the Soil 
Program. In the event that excavated material must be sent for off-site disposal, it will be sampled 
prior to shipment to confirm that it meets the specified requirements of the disposal facility.
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Samples will be collected at a rate of one composite sample per 1,000 cubic yards (CY) or on a 
different frequency acceptable to the ADEQ and the disposal facility. Samples will be tested for 
analytes, as necessary, to characterize the material for disposal at the selected off-site disposal 
facility.
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PLEASE ADHERE TO THE FOLLOWING QUALITY 
SYSTEM TRAINING REQUIREMENTS: 
 
Before you go out into the field: 
 

Attend/watch seminar F100 (via live webcast or through a previously recorded 
seminar on the Training tab of MyPortal) and pass a quiz 
A Field Method Training Record (QSF-021) is not required for this SOP 
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3.0 FIELD ACTIVITY SUPPORT STANDARD OPERATING PROCEDURES 

3.1 OVERVIEW 

The proper support of all CRA field activities is imperative to ensure that quality field work is performed 
in a safe, legal, and cost-effective manner at all times.  Inadequate field support can and does have a 
significant impact on the conduct and outcome of our field activities. 
 
All field activities, no matter how short in duration, require some form of support whether it be 
equipment and supply requisition, field log entry, or coordination for entry onto others' property. 
 
With this in mind, this section presents basic field activity support tasks which are relevant to the 
majority of the field procedures detailed in this manual. 
 
Due to the "phase" nature of most projects, it is expected that establishing a field site, with all its various 
support functions, may take place over time and in small increments.  This section of the Field Manual 
should be reviewed, at the detail level necessary, for each phase of the work. 
 
 
3.2 SITE PLANNING, SETUP, AND SUPPORT ACTIVITIES 

Whenever possible, the site should be visited prior to the design of or planning for any field support 
activity.  If a prior visit cannot be accomplished, current topographic mapping of the area or aerial photo 
imagery (of a usable scale) should be obtained to assist in the planning of and design of support 
structures or activities.  At a minimum, appropriate personnel should be consulted to determine any 
physical, legal, or logistical obstacles which could hinder or otherwise impact the work. 
 
 
3.2.1 PERMITTING 

The planning process for establishing a field site for the first time or when planning the addition of any 
new support structure at an established site should include researching the codes, rules and regulations 
for the jurisdiction in which the work is being conducted.  The same applies for planning the conduct of 
any new field procedure.  It is not  safe to assume that a particular field activity or aspect of that activity 
is unregulated.  For instance, establishing a temporary entrance onto a site off of a local road for the 
purposes of installing a well does, in many cases, require special permitting regardless of the duration of 
the entrance's use.  Permit requirements will vary from site to site depending on locale and regulatory 
constraints (i.e., Superfund sites).  Careful review of all substantive requirements with the CRA Project 
Manager/Coordinator is necessary. 
 
It is impossible to attempt a review of all governing code rules and regulations within this manual.  In 
most cases, CRA's client contact can provide accurate guidance.  Where a knowledgeable contact is not 
available, local code enforcement officials should be contacted.  Keep in mind that client confidentiality is 
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of utmost importance and all such contacts with local officials should be done discretely and in writing 
with the permission of the client. 
 
The following is a basic list, by category, of notifications, permits, licenses, etc. most often required for the 
conduct of CRA field activities: 
 
Client Facility and Land Usage 
 

 Site Pass 

 Vehicle Pass 

 Camera Permit/Pass 

 Ignition Source Permit 

 Property Pass 

 Excavating Permit 

 Confined Space Permit 

 Hotwork Permit 

 Tree/Flora/Fauna Removal Permit 
 
Building and Construction 
 

 Building Permit 

 Permit for use of the Right-of-Way 

 Road/Bridge Use Permit (generally required when heavy equipment will be moved through built-up 
areas on a frequent basis) 

 Tree/Flora/Fauna Cutting Permit 
 
Site Safety 
 

 Dig Safe Permit 

 Electrical Utility Hook-up Underwriters Inspection Certificate 

 Certificate of Occupancy (all structures for human occupancy) 

 Fire Inspection 
 
Form SP-01 contains a basic checklist of site planning and setup considerations.  This form should be 
completed during the mobilization phase of any field site work. 
 
In many cases, CRA personnel are called upon to coordinate for, fill out and otherwise process permit 
applications.  However, CRA personnel will not sign any applications or other legal documents unless 
otherwise instructed to do so by the CRA Project Manager. 
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Proper advanced research and planning should allow sufficient time for applications to be properly 
executed by CRA clients, client subcontractors, or other responsible individuals. 
 
Where possible, all site permits, licenses, etc. should be visibly posted at the point where all site visitors 
must enter through to gain access to the site.  In most cases, this will be the site contractor's field trailer. 
 
 
3.2.2 SITE LAYOUT 

For site work to be conducted efficiently, safely, cost effectively, and legally, proper layout of the site 
must be made during the work planning process.  Inevitably, the layout of the site, no matter how well 
planned, will and should change as work conditions require.  With this in mind, site planning should be 
completed in the office as much as practical.  Detailed site layout will be completed in the field. 
 
As previously discussed, site topographic mapping or aerial photo imagery should be obtained to assist 
in the site layout planning process.  In most cases, up-to-date site surveying, completed prior to the start 
of any work, will be available.  However, before any second-hand map or photo source is used for site 
layout planning, the credibility of the map/photograph must be confirmed.  The credibility of the 
map/photograph source is defined by its accuracy and its date of production.  Boundaries which may 
appear obvious on a second-hand map/photograph source should not be utilized for planning until they 
are confirmed. 
 
There are times when a site sketch my need to be developed.  In these cases, the following guidance 
should be utilized: 
 
 Put a north arrow on the sketch (up on the page) 

 The sketch is not to scale, but it should be proportional 

 Sketch in and label all features which can impact our work or access to the site, including pavement, 
curbs, guard rails, fences, ditches, storm drains, manholes, meter boxes, existing wells, debris, power 
poles, sign posts, overhead utilities, roads, and streets adjacent to the site 

 
Underground utilities are often difficult to locate with certainty.  Look for tell-tale evidence, which may 
include: 
 
 Water meter 

 Sewer cleanouts in pavement 

 At-grade electrical transformers 

 Patches of new pavement 

 Storm drains 

 Manhole covers 
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 Assume that there are underground utilities in public road rights-of-way until proven otherwise 

 A typical field-drawn sketch is included as Figure 3.1 
 
The following subsections provide a generic list of site layout planning topics. 
 
Vehicle Access and Parking 
 
1. Access to the site should be made off of all rights-of-way by proper permitting 

2. Access across the right-of-way should be properly posted from both directions and not disrupt 
any existing drainage along the right-of-way 

3. Consideration should be given to the future use of the access in terms of vehicle weight, width, 
and height 

4. Future requirements for two-way traffic should be considered 

5. Turn-around swings of large vehicles should be considered 

6. The effects of weather on roadways and parking surfaces should be considered 

7. Size and location of personnel vehicle parking areas should be off site or away from heavy 
equipment traffic 

 
Support Facilities 
 
The following items should be considered: 
 
1. Local pickup for site power and telephone should be made with respect to the location of site 

trailers and other facilities requiring power 

2. Location of site office trailer such that all site visitors are easily directed to and through the trailer 
to gain access into the site 

3. Locations of storage areas for hazardous chemicals 

4. Location/size of vehicle decontamination pads 

5. Location of non-hazardous waste storage 

6. Location of drum staging area/construction for security and accessibility 

7. Area lighting for support zone 
 
 
3.2.3 SITE SECURITY 

It is of the utmost concern that security and safety issues related to any field work which CRA 
undertakes, supervises, or oversees be evaluated.  Proper planning/evaluation of these issues will ensure 
that the safety of site personnel and the general public, as well as the interest of CRA and our clients, are 
safeguarded.  No site or site activity is too small to have its security and safety issues reviewed. 
 



Section 3:  Field Activity Support SOPs
Revision 2 - January 3, 2011

200010 (2) 3-5 CONESTOGA-ROVERS & ASSOCIATES

In many cases, CRA has no direct role in the planning or implementation of site security and safety 
matters.  However, it is every CRA employee's responsibility to bring site security and safety deficiencies 
to the attention of responsible parties.  All such notifications should be made in writing.  At a minimum, 
verbal notification  should be given with proper notation in the CRA daily field log. 
 
Regardless of the phase of work being undertaken, the following are the generic considerations which 
should be reviewed for all work sites. 
 
Security 
 
1. Perimeter fencing is required where pre-existing conditions or future work conditions create any 

form of hazard to the general public 

2. Fence construction must be sufficient in extent and materials for the level of security required 

3. Warning signs must be posted on the site's perimeter to notify the general public 

4. When site perimeter fencing does not extend to the access point of the site off the right-of-way, a 
site access gate/chain should be installed and posted 

5. All keys to the site and its support facilities should be properly marked and maintained only by 
designated personnel 

6. Adequate temporary barriers and signs should be available when perimeter fencing is 
temporarily removed for work 

7. Area lighting should be utilized around support facility structures and storage areas to deter 
theft 

8. A site sign-in log must be maintained to record the time of personnel entrance and exit 

9. When site work is of short duration and does not warrant the installation of secure storage areas, 
alternate off-site storage should be arranged for CRA equipment 

10. Notify local law authorities of activities to be conducted 
 
Safety 
 
1. The site-specific Health and Safety Plan (HASP) must be reviewed by all site personnel prior to 

entering the site. 

2. All hazardous equipment and chemicals must be properly labeled and securely stored when not  
being used. 

3. All personnel on site must have documented proof of training and medical surveillance as 
specified in the HASP.  Such documentation must be maintained on site at all times. 

4. Some form of emergency communications with local emergency response agencies must be 
available (i.e., cellular phone). 

5. First aid equipment sufficient for the anticipated site hazards and number of personnel must be 
available (household first-aid kits do not generally satisfy this condition; commercial type kits are 
required).  First aid kits must have a documented inspection weekly. 
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6. All new site personnel and visitors must receive adequate familiarization/training with the site 
HASP and sign-in acknowledging receipt of such training. 

7. A site sign-in log must be maintained for personnel accountability in the event of a site 
evacuation. 

8. Daily Tailgate Safety meetings must be conducted and documented in the HASP.  At a minimum 
the Tailgate Safety meeting must include a review of the site conditions, weather consideration, 
the relevant topics from the HASP and a detailed review of the job. 

 
 
3.2.4 SITE MAINTENANCE AND APPEARANCE 

Proper site maintenance is indicative of a site which is properly supervised and safe.  Additionally, the 
larger the work force on site, the more usage the site facilities receive, thus requiring more frequent 
maintenance. 
 
CRA and contractor personnel must include site maintenance in the scope of the daily and weekly site 
activities. 
 
Adequately sized storage areas should be provided for all equipment and supplies on site. 
 
Personnel waste including Personal Protective Equipment (PPE) and clean site debris (i.e., cardboard 
boxes, packing materials, etc.) should be deposited in waste containers supplied by a local vendor.  Waste 
containers should be clearly marked, "NO PPE".  For some projects, the waste profile for the site will 
include PPE as a part of the waste profile.  In these instances, the PPE can be commingled with the site 
wastes for off-site disposal.  Stockpiling of bagged trash in open piles should be avoided.  If waste 
materials are to be removed from the site by the contractor, the disposal facility being used should be 
noted in the field log. 
 
Spent PPE must be disposed of in clearly marked containers intended solely for this purpose.  Care must 
be taken to ensure PPE is not removed from the site by unauthorized haulers. 
 
Contractors must be closely supervised to ensure that the site is kept free of food waste materials and 
personnel waste on a daily basis.  Daily site waste trash must be cleaned up daily and stored 
appropriately to avoid rodents/animals.  No less than weekly, a representative from CRA and the site 
contractor(s) should conduct a site inspection to ensure site facilities are in good order and that the site is 
free of unwanted debris. 
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3.3 SITE SUPPORT FACILITIES 

3.3.1 GENERAL 

The following section provides general guidance for the setup of various common site support facilities.  
The specific configuration of each facility will vary based on the nature of the site work, available space, 
and the intended duration of its use. 
 
 
3.3.2 OFFICE TRAILER 

CRA and contractor trailers should provide a clean and organized area where coordinating, planning, 
and recordkeeping activities can be carried out free of disturbances. 
 
All visitors to the site will at some point enter the site office trailer.  The trailer's appearance often 
provides visitors with their first impression of the site work.  With this in mind, trailers should be kept 
clean and orderly at all times. 
 
The following list contains general guidance for setup of site field trailers. 
 
1. Trailers partitioned to include office space and storage space should be used and provide security 

should the office area be shared with others 

2. Trailer should be equipped with a phone, trash container, chairs, lighting, and heating if winter 
work is anticipated 

3. Emergency telephone numbers must be clearly posted adjacent to the phone  Numbers posted 
should include fire, police, rescue, hazardous spill response, as well as CRA's incident hotline 

4. Trailers should be installed on a stable base and properly leveled and should include points of 
safe access (e.g., hand rails, stairs, ramps) 

5. Under no circumstance will unqualified personnel complete power wiring to the trailer 

6. Trailer interiors should be organized to include areas for storage of supplies and personal 
property 

7. Each trailer must be equipped with an ABC-rated fire extinguisher and first aid kit 
 
 
3.3.3 DECONTAMINATION PAD 

At all field sites where equipment and vehicles may come into contact with known or potentially 
hazardous substances, a decontamination pad will be constructed. 
 
The purpose of the equipment decontamination pad is to remove and capture all known or potentially 
contaminated site soils from the tires/tracks and chassis of all vehicles exiting the site. 
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The size and durability of the decontamination pad will be determined by the size and weight of the 
equipment being used as well as the duration, location, and season of the work. 
 
Most commonly, the decontamination pad is placed in line with the gate separating the Exclusion Zone 
(EZ) from the Contaminant Reduction Zone (CRZ).  At sites where vehicle-borne soils and potential 
contaminants are expected to be minimal and no CRZ exist, the decontamination pad may be placed in 
line with the gate separating the Support Zone (SZ) from the EZ/work area. 
 
Figure 3.2 outlines the components of the various decontamination pads for light, medium, and heavy 
duty applications; Figures 3.3, 3.4, 3.5, and 3.6 show examples of these various decon pads. 
 
In general, equipment decontamination pads should be installed and operated under the following 
guidelines: 
 
1. Sized for the width and weight of the heaviest equipment expected, leaving sufficient room for 

decontamination equipment, personnel, and waste fluid storage drums. 

2. Provide an impermeable barrier capable of containing all decon liquids. 

3. Durably constructed to withstand the wear and tear of equipment tires/tracks. 

4. Provided with a low point sump where all decon fluids can be collected and pumped out. 

5. Be constructed such that a minimum amount of materials will require special disposal when the 
decontamination pad is decommissioned.  The use of granular fills or stone as the primary load 
bearing surface should be avoided. 

6. The length of the decontamination pad need not be sufficient to contain the entire vehicle.  The 
vehicle can be decontaminated in sections as it passes over the pad. 

7. If possible, vehicle access into the work zone should be made around the decontamination pad 
rather than over it.  This will reduce the wear and tear on the pad.  If such access is made 
possible, the pad should remain blocked whenever it is not in use. 

 
 
3.3.4 DRUM STORAGE AREAS 

Wastewater containing detergents and or solvents will be generated at all field sites where the 
decontamination of heavy equipment, personnel, or sampling equipment will take place.  These fluids 
must be collected and stored until they can be properly disposed of.  When waste fluids are collected and 
stored in drums, such drums must be staged within an area which provides secondary containment for 
the drums.  Most often a temporary or permanent type drum storage pad is constructed for this purpose. 
 
The storage pad's primary purpose is the containment of all fluids which may inadvertently be released 
from the drums due to spillage during handling or rupture of the drums.  Rupture may occur due to 
thermal expansion or an increase in the drum's internal pressure due to a reaction of the drum's contents. 
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At field sites located in built-up areas such as industrial zones, existing structures may offer adequate 
containment for the drums with a minimum of modification.  The use of existing structures may prove to 
be cost effective.  If existing structures are used, they should be configured and operated to the minimum 
standards listed below. 
 
Figure 3.7 illustrates the construction of a typical drum storage pad. 
 
In general, a drum storage pad should be installed and operated under the following guidelines: 
 
1. Pads should be sized with the following factors in mind: 

Drums must be stored on standard pallets 

A walk-way 2 feet wide (minimum) must be left between pallets 

Unless drum handling equipment has sufficient reach to remove any drum within the pad 
when it is operating from outside the pad, room must be provided within the pad for 
equipment access 

2. Pads must provide containment of all fluids which could be stored within the pad 

3. If equipment access is provided over the pad's perimeter wall, the wall must be capable of 
supporting the vehicles weight, even with repeated usage 

4. The floor of the pad must be durable enough to withstand the movement of drums, pallets, heavy 
equipment, and personnel over the course of a yearly freeze-thaw cycle 

5. The pad should slope to a low point "sump" where spilled fluids can be easily collected 

6. Precipitation must not be allowed to collect in the pad; some form of structure or device should 
be installed around/over the pad to allow for easy and secure installation of a protective tarp 
capable of covering the entire pad, regardless of how many drums are on the pad 

7. Protective tarps must be inspected often for rips and tears 

8. Pads must be properly barricaded and posted to prevent unauthorized entry 

9. Drums must be stored within the pad on wooden pallets, maximum four drums to a pallet 

10. Drums should be positioned on the pallet such that the bung or lid clamp bolt are facing to the 
outside for easy access 

11. Pads should be constructed using a minimum of imported fills or other materials (e.g., synthetic 
liner)  which will have to be disposed of after use 

 
 
3.4 SUPPORT FUNCTIONS 

3.4.1 FIELD NOTES 

All field work activities performed or overseen by CRA field personnel must be accurately recorded in 
bound field log books (preferred), Quality system Field Data Forms (QSF-200, 400, and QSF-500 Series D), 
or in some other CRA-approved format (i.e., electronically, loose paper). 
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Field notes will be used in the compilation of project reports, assist in various design activities, and 
provide a legal record of the work. 
 
Although CRA uses a number of different types of formats to record field notes, all share certain common 
information and usage requirements.  These are (and not limited to): 
 
1. Field notes must be neat, legible, and detailed. 

2. Information must be factual and complete. 

3. Date, name, and project number must be on all documentation. 

4. Weather conditions.   

5. All pages must be consecutively numbered. 

6. Names of personnel performing sampling or measuring. 

7. Times of personnel arrival and departure. 

8. Sample collection/measurement locations, performance of sample collection, and general visual 
observations of samples collected (i.e., colour, visual/olfactory evidence of contamination, 
turbidity, sediment presence, sheen/product presence, etc.) 

9. Field measurements collected. 

10. Factual descriptions of site features such as buildings, utilities, creeks/streams, site construction, 
etc.  If necessary, sketches of property layout. 

11. Variations in work completed to Scope of Work and why. 

12. Be objective; keep your personal feelings off of the notes, do not make slanderous statements. 

13. Reference to CRA equipment control number.  If field equipment is rented, record the name of 
the rental company, serial number, and reference to the certificate of calibration. 

14. Field calibration of equipment, including lot numbers and expiry dates of gases/solutions (if 
required). 

15. Errors must be lined out with a single line, initialed, and dated. 

16. At the end of each day, any remaining space on the page should be "closed out" by crossing out 
the space and signing your name. 

17. Each day's work must start on a new page. 
 
In order for field notes to be used and easily interpreted by various individuals within CRA, they must 
have common formats regardless of which office the work is being supported from.  Examples of the 
following standard field notes have been included as Figures 3.8 through 3.14. 
 
It is understood that in many cases field projects have needs which require variations in the format and 
extent of the information recorded. 
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At sites where CRA personnel rotate support time, field books should be handed over in person or 
secured in a location accessible by multiple/controlled keys. 
 
Section 3.7 provides additional guidance with respect to the transfer of work responsibilities between 
CRA personnel. 
 
Whenever work is completed, send field notes (or copy) and/or QS documentation to the Project Field 
file.  Communicate to the Project Coordinator or Project Manager that the field notes are in the Project 
Field file and provide key details of field activities. 
 
 
3.4.1.1 GROUNDWATER, SURFACE WATER, DOMESTIC WELL 

SAMPLING LOG  

The groundwater, surface water, domestic well sampling log provides a common format for recording 
the specific field measurements and quality assurance measures used when collecting these types of 
samples. 
 
Figure 3.8 shows a typical water sample log entry. 
 
 
3.4.1.2 PHOTOGRAPH LOG 

Certain field projects require regular photographic documentation of all aspects of the project or key 
portions of the project.  The Project Manager/Coordinator or field personnel should obtain approval from 
the client regarding their policy with respect to photographs at the site.  Whenever a large volume of 
photographs are generated, or as required by certain Work Plans, a photograph log must be used to 
record data for each photograph.  Section 3.6 outlines the recommended photographic documentation 
procedures for field activities. 
 
In many cases, photographs can be documented directly in the daily project diary using the same 
information requirements specified in the example photograph log. 
 
The CRA Quality System addresses photograph filing and storage procedures within the Filing of 
Project-Related Material Work Instructions (QSWI-004). 
 
Figure 3.9 shows a typical photo log entry. 
 
 
3.4.1.3 DRUM LOG 

The drum log provides a common format for recording the observations and safety monitoring 
measurements made during the conduct of drum removal activities, as well as tracking the drum's 
handling from discovery to final disposition. 
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The drum log can be used for recording surface or subsurface drum investigative activities. 
 
Figure 3.10 shows a typical drum log entry. 
 
 
3.4.1.4 DAILY PROJECT DIARY 

The daily project diary is used to record a detailed description of the sequence and nature of all work 
performed on the site each day work is conducted. 
 
The daily project diary is generally not used for recording detailed field measurements/readings but may 
be if no other field log format is suitable for such data. 
 
The daily project diary focuses on personnel, equipment and material quantities, safety, all significant 
events and all other matters of financial or legal concern to CRA and its clients, etc. 
 
Other than a few common headings within the daily project diary, entries can be made in a "free format". 
 
Figure 3.11 shows an example of a typical project diary entry. 
 
 
3.4.1.5 TEST PIT LOG 

The test pit log provides a common format for recording the observations and air monitoring 
measurements made during the conduct of test pitting activities. 
 
Test pit log section diagrams need not be artist renditions but should be neat and use common symbols to 
represent the vertical and horizontal features of the pit. 
 
Figure 3.12 shows an example test pit log entry. 
 
 
3.4.1.6 SAMPLE LOG 

The sample log provides a single location where sequential entry of all samples, regardless of matrix, can 
be made. 
 
The sample log provides a means of easily tracking the sample's number, date, time, source, sampler, and 
analysis required for every sample collected throughout the duration of the work. 
 
The sample log provides a quick reference source to determine the Quality Assurance/Quality Control 
(QA/QC) sample preparation frequency. 
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Figure 3.13 shows an example of a typical sample log entry. 
 
 
3.4.1.7 BOREHOLE/SOIL/SEDIMENT SAMPLING LOG 

The borehole/soil/sediment sampling log provides a common format for recording specific field 
measurements, observations, and quality assurance measures used when collecting any soil/sediment 
sample. 
 
Figure 3.14 shows a typical soil sample log entry. 
 
 
3.5 FIELD EQUIPMENT 

CRA has an extensive inventory of field equipment for monitoring, sampling, transportation and health 
and safety related activities.  Prior to setting out for a field activity, it is very important that prior 
planning of the equipment needs be undertaken and appropriate selections and arrangements made.  The 
following sections outline the protocols and procedure guidelines for field equipment acquisition, use, 
return, and care.  
 
The control and administrative procedures for field equipment are described in detail in Section 7.6 
Control of Monitoring and Measurement Equipment of the CRA Quality System Manual. 
 
 
3.5.1 AVAILABLE EQUIPMENT - INTER-OFFICE INVENTORY 

Appendix A - Section 1 presents a summary of the CRA Interoffice Equipment inventory and the 
respective charge-out rates for each item.  These rates have been established and standardized for both 
the U.S. and Canadian offices.  Yearly updates of these inventories and charge-out rates will be issued to 
each CRA office and distributed accordingly to the appropriate personnel. 
 
In addition to the capital equipment listed in Appendix A - Sections 1, 2, and 3 present the typical 
inventories held at CRA offices for personal protective equipment and field supplies.  Charge-out rates 
differ from area to area for expendables and, as such, U.S. and Canadian rates have been developed. 
 
In order to assist field staff in properly preparing for various projects, CRA-Waterloo has assembled a 
number of prepackaged kits associated with specific field equipment and for specific field oversight roles.  
The purpose of the kits is to provide all reasonably foreseeable parts/supplies needed for the proper 
operation of the piece of equipment you have requisitioned (i.e., calibration equipment, tubing, 
expendables, etc.).  Also included in the kits will be basic tools and spare parts that will allow you to 
perform minor repairs and servicing.  Equipment in need of major or complicated repairs should be 
arranged in conjunction with the Field Equipment Manager.  This should be taken care of at the time that 
replacement equipment is ordered from the Field Equipment Manager.  Use of these kits should ensure 
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that CRA field personnel are properly equipped and can professionally complete the assigned tasks.  Lost 
time due to improper preparation is inexcusable and will not be tolerated by CRA or its clients. 
 
Kits that are available include the following: 
 
1. Pump Kits for Groundwater Sampling (each type of pump is outfitted differently) 

2. Hydraulic Monitoring Kit 

3. Drill Rig Supervision Kit 

4. Photoionization Detector (PID) Kit 

5. Groundwater Stabilization Kit 

6. Flow Meter Kit 
 
It is to be noted that not all offices will have all of the above-listed kits available.  Only those kits that 
have an identified need in each office will be available. 
 
 
3.5.2 EQUIPMENT REQUISITION PROCEDURE 

Once the equipment needs are identified, an established simple procedure of equipment requisition is to 
be followed to permit equipment tracking, preparation, and charging. 
 
This procedure involves having the requisitioner complete the Field Equipment Requisition Form 
(QSF-014), having it initialed by the Project Coordinator and forwarding it to the Office Field Equipment 
Manager.  QSF-014s can be located under the Quality System tab of My Portal. 
 
The Field Equipment Requisition Form (QSF-014), must be filed with the Office Field Equipment 
Manager, for equipment scheduling. 
 
Apart from the information in the header, including the proper "branch" name, the requisitioner enters 
the following for each item: 
 

 Description 

 Quantity ordered 
 
It is imperative that the description of the items ordered match exactly with the descriptions of items 
provided in Appendix A.  This will ensure that: 
 

 The proper items are arranged (especially important when more than one type of an item is available) 

 CRA's clients understand what equipment and the quantities that have been used on their job.  
(CRA's clients often receive photocopies of the Field Equipment Requisition Form/charge-out sheets 
with their invoices from CRA) 



Section 3:  Field Activity Support SOPs
Revision 2 - January 3, 2011

200010 (2) 3-15 CONESTOGA-ROVERS & ASSOCIATES

 
For projects where lots of cased supplies have been ordered on the Field Equipment Requisition Form 
(QSF-014), the number of units in a case must also be recorded, again for proper accounting of the 
charges to clients. 
 
For larger jobs it is requested that, to the extent practicable, supplies be ordered directly from the supplier 
on a job-by-job basis.  This provides CRA's clients with a clear understanding of the supplies 
ordered/consumed for their project since they will then receive an actual copy of the supplier's invoice to 
CRA. 
 
The Field Equipment Manager readies the requisitioned items, ensuring that they are in good working 
order, and hands them over in time to meet the stated "Job Date".  The Field Equipment Requisition Form 
(QSF-014) is then filed in an "Open Requisitions" file, until the items are returned. 
 
If a requisitioned item is not available in the branch, the Field Equipment Manager may source it from 
another branch.  After checking its availability, the Field Equipment Requisition Form (QSF-014) is faxed 
to the providing branch, which will send the item(s) to the requesting branch via Federal Express or other 
appropriate delivery service.  The providing branch documents all loan information, including the name 
of the receiving branch. 
 
 
3.5.3 EQUIPMENT RETURN/REPAIR PROCEDURE 

Upon return of the items, the Field Equipment Manager dates and signs for receipt at the bottom of the 
form.  At least twice per month, and not later than the 21st day of each month, the Field Equipment 
Manager prepares requisitions of returned equipment for accounting/billing purposes. 
 
Equipment loaned to other branches will be returned after use to the providing branch, again by Federal 
Express or other appropriate delivery service.  If an item needs repair or maintenance, it is the providing 
branch's responsibility to have the item repaired and to document the recovery and repair costs of that 
particular item. 
 
It is also the responsibility of the providing branch to ensure that the charges are being billed to the client 
and to receive credit for equipment use.  The name of the providing branch must therefore be entered on 
the Field Equipment Requisition Form (QSF-014) prior to it being sent to the Accounting Department. 
 
Note: Items which have to cross the U.S./Canadian border will need Customs documentation (green ticket, in the 

case of equipment of Canadian origin) which may delay its forwarding to the requesting branch. 
 
The Customs documentation must stay in the equipment case at all times.  When the item is returned 
across the border, it must be accompanied by this Customs document. 
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Equipment must be decontaminated before removal from the site to ensure that chemicals are not 
transferred to other sites.  It is the responsibility of the person who requisitioned the equipment to ensure 
appropriate cleaning before returning the equipment.  Equipment decontamination procedures are 
typically site specific for unique site compounds.  Failure to appropriately clean equipment and return 
equipment for others to use can have disastrous effects on other programs. 
 
Note: Equipment Decontamination cannot be performed at the CRA offices since CRA does not have the proper 

facilities for decontamination and has no way to properly dispose of/treat the spent decontamination  fluids 
(it would require CRA to become a waste generator).  CRA field personnel who fail to comply with this 
requirement may be terminated from CRA employment. 

 
If repairs to, or maintenance on, an inventory item are required after use on a job site, the requisitioner 
must return the item and attach a red label, as shown below, (labels provided in equipment return area).  
The requisitioner identifies the user on the red label.  The Field Equipment Manager will contact the 
individual identified, and will provide any necessary service or repair to the equipment. 
 

CRA 
 
Equipment Requires Servicing 

DO NOT USE 
 
Name:  ______________________ 

 
The Field Equipment Manager initiates the required action, documents any necessary information in the 
Field Equipment Manager's file, and returns the equipment to the storage area for future use.  
 
The Field Equipment Manager will be responsible for tracking equipment performance and repair costs 
to evaluate future equipment purchases and determine the appropriate charge rates for recovery of 
capital and maintenance costs.  Personnel utilizing equipment are encouraged to provide feedback 
regarding equipment operation, whether positive or negative. 
 
 
3.5.4 EQUIPMENT CALIBRATION AND MAINTENANCE 

Equipment calibration and maintenance will be performed by the Field Equipment Manager at the 
respective CRA office prior to release for field use.  The responsibilities of the Field Equipment Manager 
for each CRA office are described in detail in the Inspection, Measurement, and Test Equipment Work 
Instruction (QSWI-003) of the CRA Quality System Manual.  In the event that equipment utilized requires 
frequent calibration or the equipment used is for an extended period away from the branch office, it will 
then be the responsibility of the person who requisitioned the equipment to ensure proper calibration and 
maintenance.  In most cases, this can be simply accomplished by returning the equipment to the 
administrator for regular maintenance.  A white label is attached to every piece of CRA-owned 
equipment, identifying when the next calibration/maintenance is due.  Calibration and maintenance can 
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only be performed by following manufacturer's guidelines, which will accompany all equipment when 
requisitioned.  A complete file of owners" manuals is also maintained by the Field Equipment Manager. 
 
When utilizing analytical equipment which requires frequent calibration, such as a pH meter or organic 
vapor analyzer, it is essential that a record of calibration be kept, documenting each calibration event and 
the results obtained.  For small programs, the calibration record must be kept in the Field Log Book (as 
described in Section 3.4.1).  On larger programs, a log book dedicated to calibration records may be 
warranted.  Quality System Field Data Record Forms (QSF-200, 400, and 500 Series PMC) are also 
available to record field calibrations. 
 
Equipment care is generally guided by common sense (i.e., regularly check oil levels) or, in many 
programs, is a mandatory aspect of the Quality Assurance Project Plan (QAPP). 
 
Equipment rental from outside sources must also be handled in a manner which is consistent with CRA's 
existing policy, ensuring cleanliness upon return and following appropriate calibration/maintenance 
schedules.  When renting equipment, it is important to initially evaluate the equipment received to 
determine proper operation (quick return is critical if equipment is not operating correctly) and to note 
existing damage/condition of rental equipment.  Equipment rental may be arranged through the CRA 
Field Equipment Manager to acquire and return rental equipment (or by CRA personnel themselves 
when location or timing dictates).  Procedures identified in Section 7.0 of the CRA Quality System 
Manual should be followed when renting equipment. 
 
When CRA personnel arrange rental equipment themselves, reimbursement for payment and invoicing 
to the client is accomplished by entering the rental invoice on your weekly timesheet (expense section). 
 
 
3.5.5 EQUIPMENT TRANSPORTATION AND SHIPMENT 

CRA's policy, at this time, is to ship equipment via Federal Express, UPS, or Purolator-type courier 
utilizing the appropriate delivery options available.  Overnight delivery in some cases may be necessary, 
but it is more appropriate and cost effective to utilize regular 2-day service, thereby avoiding costly rush 
deliveries. 
 
The person sending equipment is responsible for proper packaging and protection for the shipping event.  
Common sense dictates that fragile/glass components must be well cushioned and protected 
accordingly.  Equipment administrators or office personnel designated for shipping will perform the 
shipping tasks when required and pack equipment properly.  To the extent practicable, the kits for 
equipment will be custom designed with cushion packing to eliminate/minimize the use of loose packing 
material (e.g., styrofoam peanuts). 
 
Flammable, corrosive, or shock-sensitive materials, fuels, calibration gases or solvents/acids must NOT 
be shipped via common courier (e.g., Federal Express), unless special arrangements and documentation 
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(i.e., Hazardous Material Shipping Manifests) have been prepared.  Alternative arrangements can be 
made for shipping sensitive materials.  These are: 
 

 Ground transportation via local courier, with appropriate labeling/bill of lading 

 Employee acquisition and transportation, once at the project area 

 Distribution or delivery, once at the project area 

 Have materials arranged through CRA's client 
 
The regulations/laws differ from state to state, province to province, and country to country regarding 
shipping/transportation labeling and documentation.  Local Field Equipment Managers and/or office 
shipping personnel will advise or direct inquiries to the appropriate resources regarding special shipping 
needs.  When shipping instruments or equipment, the operation/calibration manuals will be included as 
part of the kit. 
 
Note: All CRA shipped Goods (i.e., Equipment) and Services (i.e., Reports) are covered under CRA's General 

Insurance Carrier.  When shipping items via Federal Express, it is required to list the "Declared Value for 
Carriage".  This amount is typically $100 or less ($100 is the maximum amount for damage or loss per 
shipment that Federal Express is liable for).  Reporting Declared Values above $100 is not required, and 
will incur additional charges. 

 
 
3.5.6 SECURITY/KEY CONTROL 

CRA vehicles and/or equipment, when on loan to CRA personnel, should be kept locked or in locked 
areas when unattended or not in use for extended time periods.  CRA personnel who requisition 
equipment or vehicles are responsible for the care and return of the equipment or vehicle allocated. 
 
Equipment marking/encoding to identify that the equipment is CRA owned will be performed by the 
Field Equipment Manager. 
 
Keys for CRA vehicles and equipment will be controlled by the respective Field Equipment Managers for 
each office.  Duplicate keys will be stored at the respective CRA office which maintains/controls the 
equipment/vehicle.  All keys and key duplicates will be tagged, showing the appropriate information for 
identification. 
 
Each CRA office will maintain a key box to secure keys and key duplicates.  The Field Equipment 
Manager will be responsible for security of the office key box. 
 
All site keys will be duplicated as soon as practical after installation of any lock.  Duplicate key sets will 
be distributed under cover letter to any outside organization whom it is deemed necessary to have such a 
key set.  All keys will be properly tagged with durable tags on which can be placed site, key #___ of ___ 
and lock name data.  Keys will be placed on a durable key ring. 
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Keys will be provided to the Field Equipment Manager as soon as possible after completion of the work.  
If required, the Field Equipment Manager will re-tag the keys with permanent, standardized key tags if 
necessary. 
 
If a lock must be cut off, it is imperative that all keys sets be updated as soon as possible so as to avoid 
confusion and delay by other CRA personnel or outside organizations at a later date. 
 
 
3.5.7 EQUIPMENT USE BY OTHERS 

CRA vehicle or equipment use non CRA employees is not permitted.  Only CRA personnel are permitted 
to requisition and use CRA owned equipment.  Insurance coverage only applies to CRA personnel. 
 
 
3.5.8 VEHICLE RENTAL 

CRA's policy at this time regarding vehicle rental is that, whenever practical, CRA personnel will use 
personal vehicles and claim the appropriate mileage expenses on the weekly timesheet.  When the use of 
personal vehicles is not practical (i.e., flying to the location of the work site or the requirement of a 
different type of vehicle, e.g., box van), the following rental policies will apply: 
 

 The vehicle, with the exception of when a special vehicle (e.g., box van) is required, will be a compact 
automobile (upgrades will be at the personal expense of CRA personnel) 

 When multiple CRA personnel are working at the same site, vehicle rentals will be minimized to the 
extent practical 

 When possible, the gasoline tank of the rental vehicle will be filled just prior to returning the vehicle 
to the rental agency (gasoline prices charged by rental agencies are often exorbitant) 

 
Arrangements for rental vehicles are the responsibility of individual CRA personnel.  Reimbursement of 
vehicle rental costs and invoicing to the client is accomplished by attaching the original rental invoice to 
the weekly timesheet. 
 
Upon receipt of the rental vehicle, CRA personnel will thoroughly inspect both the interior and exterior 
of the vehicle and report any damage to the rental agency and ensure that such damage is noted on the 
rental agreement, initialized, and dated by an agent or representative of the rental agency prior to leaving 
the agency lot. 
 
CRA currently has discount arrangements with most major vehicle rental agencies. 
 
Recent changes to CRA's insurance policy, with respect to vehicle rentals, do not require either Canadian 
or U.S. CRA personnel to purchase the ADI or AWI insurance coverages offered by the rental agencies. 
 



Section 3:  Field Activity Support SOPs
Revision 2 - January 3, 2011

200010 (2) 3-20 CONESTOGA-ROVERS & ASSOCIATES

 
3.5.9 EQUIPMENT PURCHASES 

When a capital asset is required for a project, or as a result of a general demand, the Field Equipment 
Manager will initiate the acquisition.  The purchase orders for the purchase of capital equipment are 
issued by the Accounting Department in Waterloo, and approval is documented on the Purchase 
Requisition Form A or B (depending on cost).  Purchase Requisition Forms are located under documents 
within the Contracts tab of My Portal.  Non-capital assets and field supplies are purchased by the Office 
Field Equipment Manager, as required, upon approval from the Branch Office Manager.  All purchases 
must be documented, using the Purchase Order Form (QSF-024) or another format. 
 
After the acquisition of a new Capital asset, a copy of the invoice and the new log sheet must be sent to 
the Purchase and Maintenance Group in Waterloo by the Field Equipment Manager.  The proper 
charge-out rates will be established and the central inventory list will be updated by this group.  These 
updates will be distributed to the branches on a yearly basis. 
 
CRA personnel can purchase equipment when required for project field activities or operations.  The 
procedures for purchasing goods and services are described in Section 7.4 (Purchasing) of the CRA 
Quality System Manual.  Approval for such purchases must be obtained from the Project Manager who 
will consult with the client. 
 
 
3.6 PHOTOGRAPHIC DOCUMENTATION 

3.6.1 GENERAL 

Project Manager and/or field personnel should obtain approval from the client regarding their policy 
with photos/videos of their facility.  In addition to the log book entries specified for various field 
activities, photographic documentation may be required.  Photographic documentation should never be 
the sole means of documenting any field activity due to the potential for unrecoverable film damage, 
exposure, etc.  If done properly, photographic coverage can greatly enhance report preparation, and the 
resolution of potential financial/legal matters.  The CRA Quality System addresses photograph filing and 
storage procedures within the Filing of Project-Related Material Work Instruction (QSWI-004). 
 
At a minimum, photographic documentation should be made of the following subjects: 
 
1. Whenever specifically called for as part of the documentation process for a specific Field 

Procedure 

2. If any uncorrected field condition or action originating from site contractors or other on-site 
parties which is unsafe, illegal or in conflict with a published document (CRA or client) for which 
CRA is tasked with enforcing 

3. The chronological progress of all construction activities 
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4. Panoramic views of the site depicting the site layout both prior to mobilization, during the 
conduct of work, and upon permanent or temporary demobilization from the site 

 
 
3.6.2 USERS OF CAMERAS 

Only high quality cameras should be used.  Unless it is otherwise unavoidable, standard throw-away 
type cameras should be avoided. 
 
When requisitioning a camera from CRA inventory or purchasing one specifically for a job, ensure that 
the camera has the following minimum features: 
 

Date-package 

Auto-exposure 

Auto-flash 

Weather resistant 

Auto-rewind 

An automatic or semi-automatic lens shield 
 
If available and not inordinately expensive, cameras with zoom capability are useful. 
 
Each photo should be documented in the photo log as specified in Section 3.4.1.2.  However, to insure 
that the subject of every photo can be easily identified at a later date, a data placard should be held in the 
field of view when taking each photograph.  A small wipe-off dry marker-type "memo board" can be 
purchased at most office supply stores and is well suited for this task.  If possible, choose a non-white 
board since a white one will reflect the cameras flash and "wash-out" the data on the board.  Use the 
thickest black dry marker available. 
 
Information written on the data placard should include:  the direction you are facing, subject name 
(i.e., "TP-01" for test pit number one) and the date, if your camera does not have a date package. 
 
Every picture taken on each roll should be logged no matter what the subject or quality of the photo is.  
This is necessary to preserve the "chain-of-photographs" in the log book. 
 
Advance consideration should be given to camera protection, operation, and loading/unloading when 
one will be used inside a site exclusion zone.  Nitrile or other heavy outer gloves can make camera 
operation difficult as well as interrupt the field of view or the camera's sensors. 
 
When extended periods inside the site EZ are anticipated, the amount of film required should be 
estimated.  In some cases, two pre-loaded cameras may be necessary to avoid having to unload/load a 
camera wearing gloves.  This also applies to conditions which could contaminate the interior of the 
camera during loading/unloading. 
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When working in areas of known contamination potential where full decontamination of all personnel 
and equipment is mandatory, some means of protecting the camera must be devised.  In some cases, the 
disposable type "waterproof" cameras can be used. 
 
Immediately upon removal from the camera, every roll of film must be marked with the roll sequence 
number.  If the film tab has not been fully retracted by the camera during rewinding, manually retract it 
so that the film cannot be accidentally reloaded and double exposed. 
 
Exposed film must be given the same security and confidentiality considerations as project log books.  
However, exposed film must be given additional physical protection to insure it is not damaged by 
exposure to water or excessive heat. 
 
All film should be developed as soon as possible so that exposure quality can be checked.  Photographs 
should be developed in duplicate in the 3 1/2 by 5-inch format. 
 
 
3.6.3 VIDEO PROCEDURES 

Video documentation applies to the same subjects as noted above. 
 
Video documentation is better suited for the continuous documentation of a site activity, a site panoramic 
visual record and where a voice narrative in necessary.  Video documentation has the distinct advantage 
of allowing for advance testing of the equipment as well as the opportunity to check/re-record images 
immediately after filming. 
 
In most situations, video cameras will be used on internal power.  Sufficient battery packs should be 
charged and on hand for the anticipated amount of daily filming. 
 
As with still photography, photograph logs and data placards should be used.  When filming, the 
date/time and elapsed film time should be on display in the view finder. 
 
Since video records will generally involve movement of the camera with frequent stops and starts in the 
filming of a single activity/subject, care must be taken to properly note the change in subject, viewing 
direction, etc.  This is best accomplished by using the audio recording capabilities of the equipment.  To 
check the audio portion of the video in the field you will require an inexpensive set of stereo headphones. 
 
As with cameras, advance planning considerations for the use of video equipment in a site exclusion zone 
include equipment protection and operation. 
 
Used videos must be given the same security and confidentiality considerations as project log books.  
However, videos must be given additional physical protection to insure they are not damaged. 
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3.7 TRANSFER OF FIELD SUPERVISORY/OVERSIGHT RESPONSIBILITY 

Whenever circumstances call for a change in the CRA personnel providing field supervisory or site 
oversight responsibility at any site, proper transfer of site-specific information is essential.  Untimely or 
incomplete transfer of critical site information can result in duplicated efforts, conflicts with previously 
issued instructions, and improper conduct of the work.  Every effort must be made to provide sufficient 
advance notification to potentially substitute personnel to allow them to properly prepare for their duties. 
 
The Transfer of Field Supervisory/Oversight Responsibility Checklist (Form SP-04) provides a basic 
checklist to be used whenever the transfer of work responsibility is required.  Whether completed by 
phone, in person or by written correspondence, current site personnel should provide the applicable 
information and materials noted on Form SP-04 to substitute personnel.  Completion of the form by third 
parties for the current site personnel should be avoided as this tends to dilute the quality and quantity of 
information. 
 
 
3.8 ACCURACY, PRECISION, UNCERTAINTY, AND SIGNIFICANT FIGURES 

Much of CRA's work involves measurements of some feature or parameter (e.g., distance, depth, meter 
readings, etc.), interpretation of those measurements, and presentation of the data.  Interrelated, but 
separate, factors (accuracy, precision, uncertainty, and significant figures) are also involved; and are 
important to understand at the field level and the office level where the data may be utilized in a 
calculation.  This section is not intended as a mathematically rigorous development of the concepts of 
accuracy, precision, uncertainty, and significant figures; rather it is an introduction to underscore the 
importance of properly representing the data which has been collected.  These factors can be summarized 
in concept as follows: 
 

 Accuracy:  The closeness of a measured value to the "true" value.  As an analogy to throwing darts, 
accuracy is how close a dart lands to the bulls eye. 

 Precision:  The degree of mutual agreement, or grouping, of measured values; there is no implied 
relationship to the accuracy of the values.  Again relating to throwing darts, if five darts are thrown at 
the target and they all land within a 1 1/2-inch diameter circle, then the precision of the dart 
throwing is very high. 

 Uncertainty:  The degree of inherent error that may be associated with a measured value.  This is a 
function of the measuring device.  How "close" can the device be read? 

 Significant Figures:  In the recording of a measurement or reading, those digits necessary to correctly 
express the uncertainty of the reading are considered significant figures. 
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3.8.1 ACCURACY AND PRECISION IN READINGS 

Two things affect the accuracy and precision of field readings.  One is the nature of the measuring device.  
The proper calibration and maintenance of field equipment is critical to collecting accurate data.  The 
other factor affecting accuracy and precision is human error.  This may result from improper reading of 
the instrument/device, improper recording of the data, or other factors.  Care must be taken in all steps 
to reduce the chance of human error. 
 
 
3.8.2 ACTUAL UNCERTAINTY 

If a measuring device is graduated into increments of one-hundredth of a foot, then the actual uncertainty 
of that instrument is plus or minus one-hundredth (±0.01) of a foot.  The device can not be read with any 
less uncertainty than 0.01 foot.  This is NOT a lack of accuracy or precision; rather, it defines the limit, or 
resolution, of the measurement. 
 
 
3.8.3 IMPLIED UNCERTAINTY 

The manner in which a measured value or reading is expressed implies the degree of uncertainty of that 
measurement; the implied uncertainty must correctly reflect the actual uncertainty of the measurement.  
In general, the implied uncertainty of a value is plus or minus the last digit to the right (i.e., significant 
figure).  The field recording of data MUST correctly reflect the actual uncertainty of the reading based 
upon the instrument/meter being used.  The value measured or read by/from the instrument must not 
be rounded off, nor estimated beyond the accuracy of the instrument. 
 
 
3.9 FIELD AND LABORATORY QA/QC 

3.9.1 FIELD SAMPLING MANAGEMENT 

Sample management is the continuous care given to each sample from the point of collection to receipt at 
the analytical laboratory.  Good sample management ensures that samples are properly recorded, 
properly labeled, not lost, broken, or exposed to conditions which may affect the sample's integrity. 
 
Often, due to weather or time constraints, the entry of sample data into the sample log or labeling of the 
sample containers does not occur immediately following sample collection.  Additionally, the secure 
sample storage location on site may be distant from the actual area where sampling is being conducted.  
These are only a few of the many undesirable situations which may be encountered.  Field personnel 
must creatively adjust to field conditions to ensure that good sample management practices are 
maintained.  All sample submissions must be accompanied with a chain-of-custody (COC) document to 
record sample collection and submission.  Section 3.9.1.4 describes the COC requirements in detail. 
 
The following sections provide the minimum standards for sample management. 
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3.9.1.1 FIELD HANDLING 

Prior to entering the field area where sampling is to be conducted, especially at sites with defined 
exclusion zones, the sampler should ensure that all materials necessary to complete the sampling are on 
hand.  This includes a review of the laboratory supplied bottle order against the sampling and analysis 
plan and the simplified scope of work (SSOW) verifying sufficient quantity of appropriate containers are 
provided.  Parameter holding times should be reviewed during planning as very short holding times 
(24 hours) may impact sampling schedules. 
 
Most environmental samples must be maintained at a specified temperature (4 +2°C) after collection 
which requires that shipping coolers and ice be brought out to the field.  Consideration should be given 
to bringing reserve ice into the field if sampling events will be of long duration or as replacement coolant 
for shipping on hot days.  Conversely, when sampling in extremely cold weather, proper protection of 
water samples, trip blanks, and field blanks must be considered. 
 
Personnel performing groundwater, surface water, or effluent sampling tasks must check the sample 
preparation and preservation requirements to ensure compliance with the project QAPP and/or 
appropriate method/regulatory requirements.  Typical sample preparation may involve pH adjustment 
(i.e., preservation), sample filtration and preservation, or simply cooling to 4 +2°C.  Sample preparation 
requirements vary from site to site and vary depending upon the analytical method for which the 
samples will be analyzed.  Laboratories typically provide sample containers with the preservative already 
in the bottle; caution should be used to not overfill these containers. 
 
The sampling personnel must also confirm before the sample event, the amount and sequence of bottle 
filling required for the respective sample containers.  Volatile Organic Compound (VOC) samples must 
not have any headspace within the sample collection vial; whereas when collecting select analytes 
(i.e., metals) a headspace must be provided to allow addition of the required preservative, if necessary. 
 
 
3.9.1.2 SAMPLE LABELING 

It is imperative that sample labels correctly reflect the sample identification number associated with the 
sample location on all sample containers.  Samples must be properly labeled as soon as practical after 
collection. 
 
Quite often the analytical laboratory supplying the containers will provide blank sample labels.  These 
labels are inconsistent and rarely include all of the information required in a consistent manner, therefore 
they should only be used as a last resort.  Some CRA offices maintain computer software which can 
preprint basic project data on sample labels.  When a large sampling program is anticipated, the use of 
these software programs to print out bulk labels is advantageous. 
 



Section 3:  Field Activity Support SOPs
Revision 2 - January 3, 2011

200010 (2) 3-26 CONESTOGA-ROVERS & ASSOCIATES

Under certain field conditions it is impractical to complete and attach sample labels to the container at the 
point of sample collection.  However, to ensure that samples are not confused, a clear notation should be 
made on the container with a permanent marker indicating the last three digits of the sample number.  If 
the containers are too soiled or small for marking, the container can be put into a "zip-lock" bag which can 
then be labeled. 
 
Sample Labels 
 
Note that the information shown below is the minimum information required on the sample label. 
 
1. Project name 

2. Project number 

3. Sample identification (Sample ID) 

4. Date of sample collection 

5. Time of sample collection (in military or with AM/PM) 

6. Sampler's name 

7. Analysis requested 

8. Preservatives 
 
The project QA/QC specifications should be reviewed to determine any additional requirements. 
 
An example sample label is provided below for clarity. 
 

CONESTOGA-ROVERS & ASSOCIATES 
PROJECT NAME:   PROJECT NO:   

SAMPLE ID:   

SAMPLE DATE:   TIME:   

SAMPLER NAME:   

ANALYSIS REQUEST:   

  

PRESERVATION: NONE  HNO3  HCl  H2SO4  NaOH  

NaOH/ZnOAc  MeOH  Other:   

 
Labels should be secured to the bottle and should be written in indelible ink.  It is also desirable to place 
wide clear tape over the label before packing in a cooler for label protection during transportation.  
Sample labels should not cover any pertinent laboratory information. 
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Sample Identification 
 
No one sample identification (ID) format is adequate for every type of sampling activity.  Prior to the 
start of every project or sub-sampling event within the project, Project Managers (PM) and field personnel 
should devise a sample ID format.  Sample IDs must be unique and formats should be as simple and 
consistent as possible.  Simple sample IDs will reduce transcription errors by both CRA and lab 
personnel.  The sample ID format should be comprehensive enough to allow for easy location of detailed 
sample data within the CRA log books.  This information and other related information should be 
entered in the field sample key (FSK) (see Section 3.9.1.6) which will facilitate entry into CRA's project 
database. 
 
The unique sample ID may follow one of the two formats recommended below, or a specific sample 
protocol for labeling may be specified in the project Work Plan or QAPP. 
 

a.     MC-34767-mmddyy-XXX-001 
or 

b.     MC-34767-ddmmyy-XXX-001 
where: 
 
1. MC (Matrix Code) = GW-groundwater, SW-surface water, S–soil, SD-sediment 
2. 034767 = Project reference number 

3a. mmddyy  = Date in month/day/year (US projects) 

3b. ddmmyy = Date in day/month/year format (Non-US projects) 

4. XXX = Sampler's first, middle, and last initials 

5. 001 = Sequential number for an event or project 
 
This format has been selected to maximize the information content of the sample ID.  Minor 
modifications are certainly reasonable. 
 
1. Series letters designate a group of samples.  This will typically identify sample matrix 

(e.g., sediment, soil, groundwater, surface water, air, etc.), or sample source.  For example, "GW" 
means samples of groundwater, "SW" means samples of surface water.  Letters should be used, 
not numbers.  The sample ID matrix code is not the same as the matrix code identified in the FSK 
or CRA database, it is a simple two letter code used to define matrix as established for the project. 

2. Project reference number together with the series number will allow easier tracking of samples. 

3. Sample date will allow monitoring of actual holding time of samples and should ensure that all 
sample numbers are unique, even if sample location designation is used in a system, as opposed 
to assigned at random. 

4. Sampler's initials will allow identification of the sampler and so allow all project personnel to 
contact the correct person for information regarding that sample and its collection.  The use of 
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three initials is preferred.  Special arrangements will need to be made if two individuals have the 
same initials. 

5. The sequential number designation will identify the sample, and can be any numerical or letter 
designation.  With multiple sampling crews collecting samples it is advantages to assign blocks of 
sequential numbers to each thereby avoiding repetition. 

 
Field QC samples should be identified in the following manner: 
 
1. Field blank samples – Field blank samples including equipment blanks, equipment rinsate 

blanks, media or bottle blanks, and ambient blanks should be identified in the same format as 
investigative samples with no indication that they are QC samples.  The field logbook and FSK 
should identify them as QC samples. 

2. Field duplicate samples – Field duplicate samples including field replicates, splits and full 
duplicates should also be identified in the same format as investigative samples.  The field 
logbook and FSK should identify them as QC samples. 

3. Trip blank samples – Trip blank samples are used during the collection and transportation of 
samples for VOC analysis (including light range TPH).  Trip blanks are primarily for water 
samples but may include soils if field preservation is performed.  Trip blanks should be identified 
with a TB for trip blank, the date (mmddyy or ddmmyy), and a sequential number if multiple 
trip blanks are submitted on a given day (e.g., TB-090909-001). 

4. Matrix spikes and matrix spike duplicates – These are technically laboratory QC samples but 
typically require additional volume (triple volume).  They should not be assigned separate 
sample IDs from the investigative sample as they are just additional volume. 

 
The decision of how to assign sample numbers should be made at the beginning of a job or phase, and 
should be consistent throughout the job.  Effort should be made to eliminate use of the same sequential 
number on a project. 
 
It is imperative that sample IDs be unique, use of sample locations (well numbers or boreholes 
numbers) that may repeated will cause problems when data is entered into the database (e.g. data may be 
overwritten).  Unless specifically instructed, sample IDs and sample labels should not contain specific 
names of the sample source (i.e., "Well No. 16").  Provision of such specific data on the label can produce 
biased lab results and the afore mention database issues. 
 
 
3.9.1.3 CHAIN-OF-CUSTODY (COC) RECORDS 

Chain-of-custody (COC) is the sequence of possession of an item.  An item (such as a sample) is 
considered to be in custody if the item is in actual possession of a person, the item is in the view of the 
person after being in his/her actual possession, or the item was placed in a secure area by that person.  
The integrity of analytical data is dependent in part on a legally defensible chain of custody of the 
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samples collected.  Therefore; COC records must be completed and handled in accordance with the 
procedures defined in this section. 
 
Note: Custody is not maintained if samples are dropped off at the office with notes for someone to fill out the COC 

record. 
Custody is not maintained if the shipping cooler is left outside in the hot sun awaiting FedEx or courier 
pickup. 

 
COC records will be completed for all samples collected.  The COC documents the transfer of identified 
samples for the specified analysis.  The COC record must be signed and dated by the sampler when 
transferring the samples.  An example of a typical COC is provided as Figure 3.15. 
 
The COC record, completed at the time of sampling, will contain, but not be limited to, the sample 
number, date and time of sampling, and the name of the sampler.  The following items must be 
addressed on the COC record: 
 
1. Company name and address of sampling firm 

2. Project number (Phase and Task Code if defined) 

3. Project name 

4. Project location 

5. Sampler(s) name 

6. Laboratory name and location 

7. COC number 

8. Sample ID 

9. Date sample collected 

10. Time sample collected 

11. Sample matrix 

12. Sample method (grab or composite) 

13. Container quantity and preservation 

14. Sample analysis 

15. SSOW reference number 

16. Transfer (relinquish/received by) signatures 
 
Additional items that should be included on or added to the COC record: 
 
1. Chemistry contact 

2. Shipping carrier 

3. Air bill number 
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4. Date shipped 

5. Cooler number 

6. Turnaround time (TAT) required 
 
The preferred method of COC record management is that each sample cooler being shipped to the 
laboratory will contain a COC record identifying the samples contained in the cooler.  This is the 
preferred method, and should be mandatory for all Superfund projects conducted under a legal order or 
any projects that may be in litigation.  Any uncertainty regarding this practice should be clarified with the 
CRA Project Manager.  If individual samples are split into multiple coolers by parameter, these samples 
and associated containers/parameters should be entered on multiple COC records.  Although not 
preferred, if a single COC record is used to ship more than one cooler, additional measures should be 
utilized to assist in tracking that cooler association with the COC that is being used.  These methods are 
later described below. 
 
The COC record will consist of a four-part form with color coded copies distributed as follows:  the 
shipper (sampler) will maintain the goldenrod copy, the pink copy is provided to the Project Chemist 
while the other two copies (white and yellow) will be enclosed in a waterproof envelope within the cooler 
with the samples.  The cooler will then be sealed properly for shipment.  The laboratory, upon receiving 
the samples, will accept sample custody by completing the "received by" section of the COC.  The 
laboratory will maintain one copy for their records.  The original white COC page will be returned to the 
Project Chemist or contact identified on the SSOW by the laboratory with the final data deliverables 
package. 
 
The following items provide guidance for the completion and handling of all COCs: 
 
1. COC records used should be the CRA standard form or the specific program COC form which 

may include those supplied by the analytical laboratory.  Use of laboratory forms is discouraged 
unless they contain all of the required information.  Do not use any COC forms from other labs, 
even if the heading is blocked out. 

2. COC records must be completed in indelible ink only. 

3. COC records must be completed neatly using printed text. 

4. If a simple mistake is made, line out the error with a single line and initial and date next to it. 

5. Each separate sample entry must be sequentially numbered and should occupy a single line. 

6. Do not skip lines and any unused lines should crossed out. 

7. The use of "ditto" or quotation marks to indicate repetitive information in columnar entries 
should be avoided.  If numerous repetitive entries must be made in the same column, place a 
continuous vertical arrow between the first entry and the next different entry. 

8. When more than one COC form is used for a single shipment, each form must be consecutively 
numbered using the "Page ___ of ___" format. 
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9. If necessary, place additional instructions directly onto the COC record.  Do not enclose separate 
loose instructions.  Reference to project documents such as the SSOW by reference number 
should be included for clarification. 

10. Include a contact name and phone number on the COC in case there is a problem with the 
shipment.  This contact is typically the CRA Project Chemist that contracted the lab services and 
is identified on the SSOW. 

11. CRA's copy of the COC must be maintained in the project field file. 

12. Do not indicate the source of the sample as this may produce a biased lab result. 

13. Before using an acronym on a COC ensure that this acronym is as defined on the referenced 
SSOW and or the back of the COC record, if not define clearly the full interpretation of your 
designation (i.e., polychlorinated biphenyls [PCBs]). 

14. Additionally, the last COC from a sampling event must indicate that the last sample for that 
batch has been collected and shipped to the laboratory by writing "Batch Complete" on the COC.  
This will enable the CRA Project Chemist to track the samples as a group and confirm the 
laboratory has met the analysis turnaround time requirements of the program.  This will also 
eliminate extended report due dates by the laboratory due to open batches. 

 
When a single COC record is used to ship more than one cooler, one of the following additional measures 
should be utilized to assist in tracking that cooler association with the COC that is being used: 
 
1. A photocopy of the completed COC should be placed in each cooler identifying the samples 

included in the cooler (with the lab cooler number if available) adding a notation consecutively 
numbering the cooler using the "Cooler ___ of ___" format. 

2. A tracking sheet is enclosed in each cooler identifying the samples included in each cooler, the 
lab cooler number (if available), and the consecutive number of each cooler using the "Cooler ___ 
of ___" format.  This tracking sheet should also note the COC number and the contact information 
for the person signing the COC or the CRA Project Chemist. 

 
 
3.9.1.4 PACKAGING 

When possible, sample container preparation and packing for shipment should be completed in a well 
organized and clean area, free of any potential cross-contaminants.  Unless weather conditions do not 
permit it, sample containers should never be prepared for shipment in the field office trailer due to the 
risk of breakage and area/personnel exposure. 
 
Sample containers should be prepared for shipment as follows: 
 
1. Containers should be wiped clean of all debris/water using paper towels (paper towels must be 

disposed of with other contaminated materials) 

2. Clear, wide packing tape should be placed over the sample label for protection 
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While there is no one "best" way to pack samples for shipment, the following packing guidelines should 
be followed: 
 
1. Plan time to pack your samples (and make delivery to shipper if applicable). Proper packing and 

manifesting takes time.  A day's worth of sampling can be easily wasted due to a few minutes of 
neglect when packing the samples. 

2. Always opt for more coolers and more padding rather than crowd samples.  The cost associated 
with the packing and shipment of additional coolers is usually always small in comparison with 
the cost of having to re-sample due to breakage during shipment. 

3. Do not bulk pack.  Each sample must be individually padded in bubble wrap bags for example. 

4. Large glass containers (1 L and up) require much more space between containers. 

5. Ice is not a packing material due to the reduction in volume when it melts. 
 
The following is a list of standard guidelines which must be followed when packing samples for 
shipment: 
 
1. When using ice for a cooling media, always double bag the ice in zip-lock bags. 

2. The entire cooler contents should be in a large plastic bag (most labs supplies these). 

3. Double-check to ensure trip and temperature blanks have been included for all shipments 
containing VOCs, or where otherwise specified in the QAPP or Work Plan. 

4. Enclose the chain-of-custody form in a zip-lock bag. 

5. Ensure custody seals (two, minimum) are placed on each cooler.  Coolers with hinged lids should 
have both seals placed on the opening edge of the lid.  Coolers with "free" lids should have seals 
placed on opposite diagonal corners of the lid.  Place clear tape over custody seals. 

6. Seal any drain holes and the lid with packaging tape. 

7. Ensure that all "Hazardous Material" stickers/markings or any prior shipping labels have been 
removed from coolers being used which previously contained such materials. 

 
Note: Never store sterile sample containers in enclosures containing equipment which use any form of fuel or 

volatile petroleum based product.  An alternate means of secure storage must be planned for. 
When conducting sampling in freezing conditions at sites without a heated storage area (free of potential 
cross contaminants), trip blanks and temperature blanks not being used in a QA/QC role should be isolated 
from coolers immediately after receipt.  Trip and temperature blanks should be double-bagged and kept from 
freezing. 
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3.9.1.5 SHIPMENT 

In all but a few cases the QA/QC or Work Plan for the field work will require shipment of samples on a 
daily basis by overnight carrier.  A great many problems can be avoided by proper advance planning. 
 
Prior to the start of the field sampling, the carrier should be contacted to determine if pickup can be made 
at the field site location.  If pickup at the field site can be made, the "no-later-than" time for having the 
shipment ready must be determined. 
 
If no pickup is available at the site, the nearest pickup or drop-off location should be determined.  Again, 
the "no-later-than" time for each location should be determined. 
 
Verify courier shipping and laboratory receiving schedule during holidays.  Saturday deliveries should 
also be verified and typically require additional labeling. 
 
Sufficient time must be allowed not only for packaging but also for delivery of samples if this becomes 
necessary.  Driving at high rates of speed or talking on the cell phone to make arrangements with the 
Project Chemist/laboratory in order to make the drop time is unacceptable. 
 
Sample shipments must not be left at unsecured or questionable drop locations (i.e., if the cooler will not 
fit in a remote drop box do not leave the cooler unattended next to the drop box). 
 
Some overnight carriers do not in fact provide "overnight" shipment to/from some locations.  Do not 
assume; call the carrier in advance before the start of the field work. 
 
Copies of all shipment manifests must be maintained in the field file. 
 
 
3.9.1.6 FIELD SAMPLE KEY (FSK) 

A field sample key is required for each sampling event.  The main purposes of this document are: 
 
1. To ensure proper association of sample data with sample locations, Area of Interest (AOI), etc., in 

the database 

2. Provide a means of accurately transferring field data to the database 
 
Several varieties of sample keys can be employed to meet these purposes including a copy of the COC 
with sample locations added or a simple excel spreadsheet, but the preferred approach is the use of the 
FSK (see Figure 3.16).  The CRA standard FSK procedures are described in this section. 
 
The FSK should be initiated during the sample event planning stage and submitted to the Project Chemist 
during the SSOW development (the latest version of the FSK can be obtained from the Field Methods 
training Peer to Peer Groups section of MyPortal:  \\myportal\portaldoc\P2P Groups\Field Methods 
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Training Program\Sampling Documents).  The document name will automatically be created from the 
information populated in the FSK as follows: 
 

FSK_SSOW Ref Code_yyyy-mm-dd 
 
Where yyyy-mm-dd reflects the last sample collection date recorded in the FSK.  It is critical the SSOW 
Reference Code is input correctly on the FSK. 
 
It has been determined that many problems are compounded further in the process when the FSK is 
inaccurate or incomplete.  For this reason, the FSK will be initiated by the PM during the planning stage 
to ensure that FSK requirements are communicated to the field staff and that sample locations are 
carefully inputted. 
 
The PM or designee will determine which worksheets from the FSK will be required, which field data 
will be imported into the database, and if possible, enter sample locations and matrix codes on the FSK 
prior to sampling.  In this way, the FSK can be used as an effective tool to communicate sample locations 
to the field staff and to ensure sample locations are entered in a format consistent with the existing 
database (if applicable).  The PM is responsible for providing the FSK to the person that will complete the 
form. 
 
The FSK includes the following forms: 
 

FSK Instructions – The instruction spreadsheet outlines the details for completion of the FSK.  Each 
consultant is urged to review these instructions and review with the field staff. 

Field Sample Review Form – Section A of the spreadsheet is mandatory.  This section of the 
spreadsheet is used by the PM to identify the components of the project and select the FSK forms that 
are warranted for the project.  Once the FSK is complete and returned to the Project Chemist, 
Sections B and C are used by the FSK Reviewer to check the completeness and accuracy of the FSK 
versus the SSOW, the COC and the lab's sample confirmation receipt (SCR) to ensure that the proper 
analyses are scheduled by the lab.  Deficiencies identified in the FSK are recorded in Sections B with 
and C. 

Sample Key - This is a mandatory document all sampling events.  This spreadsheet is used by the 
Data Analysts to associate sample data with sample locations.  It is critical that the sample locations 
be entered in a consistent manner (e.g., MW-1 and MW1 would be considered different locations 
upon import).  Note that if e:Monitor is used to collect sample information, the sample information 
must still be exported from e:Monitor Desktop to the field key sheet after the data are verified. 

 
The field sample key should be completed and emailed to Project Chemist in a timely fashion.  There are 
several client programs in place with detailed procedures that must be followed in regards to FSK 
completion and processing, these will be identified by the PM or designee. 
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For MS/MSD samples, one entry only should be made on the FSK (i.e., the MS/MSD samples should not 
have unique IDs differing from the parent sample).  The sample type should be 'N' for Normal 
Environmental Sample.  In the Notes field for that sample, "MS/MSD" should be written. 
 
On the Sample Key (the main FSK worksheet) there is a section for selecting analysis/parameter that is 
populated with common analyses/parameters.  This section can be modified as needed by the sampler. 
 
 
3.9.2 FIELD QUALITY CONTROL/QUALITY ASSURANCE (QA/QC) 

Generally, all project sampling tasks are outlined within the project-specific QAPPs which identify the 
QA/QC sampling requirements. 
 
The following is a brief discussion defining the common types of field derived quality control samples 
which may be required for a groundwater sampling program.  It should be noted that specific-project 
QAPPs may include all or only some of the following quality control procedures. 
 
 
3.9.2.1 EQUIPMENT BLANKS 

Equipment blanks are defined as QA/QC samples used to determine if cleaning procedures are effective 
and adequate.  Equipment blanks are prepared by collecting deionized water which has been "run 
through" or "poured over" the cleaned sample collection equipment.  Equipment blanks are typically 
submitted to the lab "blind".  Equipment blanks are typically collected at the sample preparation area of 
the project site. 
 
One equipment blank is typically collected for each batch of samples submitted or at a prescribed 
frequency (i.e., one field blank for every 20 samples). 
 
Preservation or filtration (if required) is completed on the respective blank aliquots to ensure that each 
step of the sampling procedure is evaluated. 
 
Note: Samplers must be aware of the various qualities of "deionized water" and the impact the use of 

non-ultrapure deionized water may have on the program analysis results.  For example, the CRA Waterloo 
laboratory has two grades of deionized water available:  "rinse deionized water" intended for use as an 
equipment rinse water, and "ultrapure deionized water", intended to be used for the preparation of field 
blanks.  Sampling staff are urged to check with the Project Manager or the Project Chemist to verify the 
deionized water needs; in most instances only ultrapure deionized water is acceptable for preparation of 
analytical blanks. 
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3.9.2.2 FIELD BLANKS 

Similar to equipment blanks, a field blank is collected to evaluate the influence of field ambient 
conditions on the sampling process.  Field blanks are collected using deionized water poured directly into 
the sample container.  Field blank collection is performed at a typical sampling site (re:  well location) to 
evaluate if ambient site conditions influence sample results. 
 
Field blanks are submitted to the lab "blind".  The frequency of field blank submission will be determined 
by the project QAPP. 
 
 
3.9.2.3 TRIP BLANKS 

Trip blanks are prepared by the analytical laboratory upon request, before the sampling event and sent to 
the site in the shipping container(s) designated for the project.  These samples are intended to be kept 
with investigative samples, then submitted for analysis with the project samples.  The samples should not 
be opened, and are intended to determine if the sample shipping or storage procedures influence the 
analytical results. 
 
Trip blanks are usually submitted for VOCs only.  The frequency of trip blank submission will be 
determined by the project QAPP. 
 
 
3.9.2.4 FIELD DUPLICATES 

Field duplicates are collected and submitted to assess the potential for laboratory data inconsistency and 
the adequacy of the sampling and handling procedures.  A duplicate sample is collected from the same 
source utilizing identical collection procedures. 
 
During groundwater sample aliquot collection the original and duplicate sample are collected 
simultaneously by partially filling the original and then the duplicate and alternating back and forth until 
both samples have been fully collected.  This will provide two representative samples for analyses.  
Transferring the sample aliquot from a bulk container to the respective sample containers is typically not 
permissible. 
 
Field duplicates are typically submitted "blind" to the laboratory by providing a false identification 
number.  The sampling key to ensure proper sample identification must be submitted to the appropriate 
personnel to enable completion of the QA/QC review process. 
 
The frequency of field duplicate submission will be determined by the project QAPP. 
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3.9.2.5 LABORATORY QA/QC SAMPLE VOLUMES 

Matrix Spike and Matrix Spike Duplicate (MS/MSD) sample volumes are additional sample aliquots 
provided to the laboratory to evaluate the accuracy and precision of the sample preparation and analysis 
technique. 
 
Typically three times the normal sample aliquot is required to conduct MS/MSD procedures.  Sample 
collection is identical to the technique described for collection of field duplicates.  Sample labeling 
identifies the respective sample location and each additional container which is labeled as the "MS/MSD" 
volume. 
 
 
3.9.3 LABORATORY QA/QC SAMPLES 

Laboratories analyze a variety of QA/QC samples internally to monitor the analytical procedure with 
regard to accuracy, precision, and contamination.  A description of some QA/QC samples follows. 
 
 
3.9.3.1 MATRIX SPIKES (MS) 

Matrix spikes (MS) consist of an aliquot of the sample which is spiked with a known concentration of the 
target analyte prior to sample preparation and analysis.  The recovery of the spike is calculated using the 
equation: 
 

AddedAmountSpike
Result)SampleUnspiked - ResultSample(Spiked 100

 

 
The recovery of the spike is used to measure the accuracy of the test performed.  The spike is sometimes 
performed in duplicate in order to measure the precision of the test as well by comparing the resulting 
spike recoveries. 
 
 
3.9.3.2 LABORATORY DUPLICATES 

A laboratory duplicate consists of an intralaboratory split of an investigative sample prior to preparation 
and analysis.  The split results in the sample being analyzed as two samples to measure the precision of 
the analysis.  The relative percent difference of the duplicate analysis is measured as: 
 

Result) Sample Duplicate + Result Sample (Original 2/1

Result Sample Duplicate - Result Sample Original 100
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3.9.3.3 SURROGATE SPIKES 

Surrogate spikes are organic compounds similar to the target analytes of interest in both chemical 
composition and behavior, but which are not normally found in environmental samples.  They are added 
to the samples to monitor the accuracy of the analytical procedure for organic testing. 
 
 
3.9.3.4 LABORATORY CONTROL SAMPLES 

Laboratory control samples are analyzed with the investigative samples in order to monitor analytical 
performance.  They consist of a known matrix which is free of interferences (i.e., water, sand), which is 
subsequently spiked with the analytes of interest. 
 
 
3.9.3.5 METHOD BLANKS 

Method blanks are prepared and analyzed with the investigative samples to assess the potential level of 
contamination introduced to the analytical process by the laboratory.  They consist of a matrix 
demonstrated to be analyte-free (i.e., sand, water) which is processed with each sample batch.  Method 
blank results are used to evaluate the possible impact of laboratory contamination on the results reported 
for investigative samples. 
 
 
3.9.4 LABORATORY ANALYSIS 

Laboratories follow certain protocols to receive samples and perform laboratory analyses.  A description 
of the procedures and instrumentation follows. 
 
 
3.9.4.1 SAMPLE RECEIPT 

Upon receipt of the cooler at the laboratory, the shipping cooler and the custody seal will be inspected by 
the sample custodian.  The condition of the cooler and the custody seal will be noted on the 
chain-of-custody record sheet by the sample custodian.  The sample custodian will record the 
temperature of one sample (or temperature blank) from each cooler and the temperature will be noted on 
the chain of custody.  If the shipping cooler seal is intact, the sample containers will be accepted for 
analyses.  The sample custodian will document the date and time of receipt of the container, and sign the 
form. 
 
If damage or discrepancies are noticed (including sample temperature exceedances), they will be resolved 
by the laboratory with the appropriate CRA Chemist, and a project team member, if necessary, before 
samples are processed. 
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Each sample or group of samples shipped to the laboratory for analysis will be given a unique 
identification number.  The sample custodian will record the client name, number of samples, and date of 
receipt of samples in the Sample Control Log Book.  Samples removed from storage for analyses will be 
documented in the Sample Control Log Book. 
 
 
3.9.4.2 ANALYTICAL PROCEDURES 

Gas Chromatography (GC) 
 
GC analysis is used to characterize the organic content of samples.  It measures organic compounds such 
as VOC, semi-volatiles, organic compounds (SVOCs) pesticides, polychlorinated biphenyls (PCBs), and 
herbicides.  The compounds which can be measured depend on several factors, including the GC column 
used, the GC oven temperature, and the type of detector in the instrument. 
 
The sample or sample extract is injected into the GC and immediately vaporized.  The concentrated vapor 
is swept into the GC column.  The compounds are separated as the vapors are selectively adsorbed by the 
stationary phase of the column and then desorbed by a carrier gas.  The compounds move through the 
column toward a detector, and will be eluted depending on the affinity of the compound toward the 
column. 
 
The two types of columns generally used are packed and capillary.  A variety of detectors are used, 
including thermal-conductivity, flame-ionization, electron-capture, photoionization, and 
hall-electrolytic-conductivity.  The columns and detectors utilized in the GC will determine which class of 
organic compounds can be analyzed. 
 
Sample analysis is performed by analyzing analytical standards of the compounds at varying 
concentrations, and constructing a calibration curve. 
 
Gas Chromatography/Mass Spectrometry (GC/MS) 
 
One special type of GC detector is the mass spectrometer.  This detector fragments the vapor using an 
electron beam.  These charged particles are then accelerated into a mass filter, where they can be 
ultimately identified by their characteristic fragmented patterns. 
 
GC/MS instrumentation is commonly used to determine organic compounds such as volatiles and 
semi-volatiles.  More sophisticated GC/MS instrumentation can also analyze PCB congeners and 
dioxin/furans. 
 
Sample analysis is performed similar to GC except that the sample mass spectra is compared to a mass 
spectra library of organic compounds to ensure proper identification. 
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Inductively Coupled Plasma (ICP) Emission Spectroscan 
 
Inductively Coupled Plasma (ICP) analysis is commonly used to determine element content in samples, 
specifically metals.  The ICP is equipped with a torch which provides an excitation source by creating a 
plasma with a gas (usually argon).  The sample is introduced in an aqueous state using a nebulizer.  The 
sample is heated by the plasma, and each element present emits a characteristic color at a specific 
wavelength. 
 
Sample analysis is performed by analyzing analytical standards of the elements at varying 
concentrations, and constructing calibration curves. 
 
Atomic Absorption Spectroscopy 
 
This instrumentation has largely been replaced by ICP for the analysis of metals.  It is still frequently used 
for mercury analysis with cold vapor equipment.  The mercury vapor is generated through chemical 
addition, and the resulting vapor is passed through a cell and analyzed at a specific wavelength by the 
instrument. 
 
Classical Chemistry Procedures 
 
In addition to the instruments detailed, there are a variety of laboratory procedures used to analyze 
classical chemistry parameters.  These include titrimetric, gravimetric, spectroscopy, and dedicated 
instrumentation.  Most classical chemistry procedures can be measured by a variety of methods. 
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Appendix B
Example AR/COC Form



CHAIN-OF-CUSTODY/Analytical Request Document 
The Chain-Of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately. 

 
 

CLIENT INFORMATION 
Proj Name:  Report To:  
Proj #:  Report To Email:  
Field Contact:  Copy To:  

 

LAB INFORMATION 
Laboratory:  
Laboratory Location:  
Laboratory Contact:  
Requested Due Date:  TAT:  
QA/QC Requirements:  

 

EVENT INFORMATION 
ID#:  
Laboratory Contract Ref#:  
Sampler Name:  

 

           Valid Matrix Code 
           WG Groundwater 
           WB Borehole Water 
           WS Surface Water 
           SO Soil 
           SE Sediment 
Sample Identification 
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Comments Hold 

       
       
       
       
       
       
       
       
       
       
       
       
       
Total Bottles     Grand Total:   
 

SHIPMENT METHOD 
NO. OF 
COOLERS RELINQUISHED BY DATE TIME RECEIVED BY DATE TIME 

      
AIRBILL#     
COC Comments: 
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Arizona Data Qualifiers
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Page 1

Lab Qualifier 
Code

LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. VALUE REPORTED IS THE MEAN OF TWO OR MORE 
DETERMINATIONS.
MICROBIOLOGY:  TOO NUMEROUS TO COUNT.
MICROBIOLOGY:  SAMPLE INCUBATION PERIOD EXCEEDED METHOD 
REQUIREMENT.
MICROBIOLOGY:  SAMPLE INCUBATION PERIOD WAS SHORTER THAN METHOD 
REQUIREMENT.
MICROBIOLOGY:  TARGET ORGANISM DETECTED IN ASSOCIATED METHOD 
BLANK.
MICROBIOLOGY:  INCUBATOR/WATER BATH TEMPERATURE WAS OUTSIDE 
METHOD REQUIREMENTS.
MICROBIOLOGY:  TARGET ORGANISM NOT DETECTED IN ASSOCIATED POSITIVE 
CONTROL.
MICROBIOLOGY:  MICRO SAMPLE RECEIVED WITHOUT ADEQUATE HEADSPACE.
MICROBIOLOGY:  PLATE COUNT WAS OUTSIDE THE METHODS REPORTING 
RANGE. REPORTED VALUE IS ESTIMATED.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. COMPOUND IS ABSENT.
METHOD BLANK:  TARGET ANALYTE DETECTED IN METHOD BLANK AT OR 
ABOVE THE METHOD REPORTING LIMIT.
METHOD BLANK:  NON-TARGET ANALYTE DETECTED IN METHOD BLANK AND 
SAMPLE, PRODUCING INTERFERENCE.
METHOD BLANK:  TARGET ANALYTE DETECTED IN CALIBRATION BLANK AT OR 
ABOVE THE METHOD REPORTING LIMIT.
METHOD BLANK:  TARGET ANALYTE DETECTED IN BLANK AT OR ABOVE 
METHOD ACCEPTANCE CRITERIA.
METHOD BLANK:  TARGET ANALYTE DETECTED IN METHOD BLANK AT OR 
ABOVE THE METHOD REPORTING LIMIT, BUT BELOW TRIGGER LEVEL OR MCL.
METHOD BLANK:  TARGET ANALYTE DETECTED IN CALIBRATION BLANK AT OR 
ABOVE THE METHOD REPORTING LIMIT, BUT BELOW TRIGGER LEVEL OR MCL.
METHOD BLANK:  TARGET ANALYTE DETECTED IN METHOD BLANK AT OR 
ABOVE METHOD REPORTING LIMIT.CONCENTRATION FOUND IN THE SMP WAS 10 
TIMES ABOVE THE CONCENTRATION FOUND IN THE MTHD BLK.
METHOD BLANK: ANALYTE FOUND IN BOTH TRAVEL BLANK AND SAMPLE.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. VALUE CALCULATED.
CONFIRMATION:  CONFIRMATORY ANALYSIS NOT PERFORMED AS REQUIRED BY 
THE METHOD.
CONFIRMATION:  QUALITATIVE CONFIRMATION PERFORMED.
CONFIRMATION:  CONFIRMATORY ANALYSIS WAS PAST HOLDING TIME.
CONFIRMATION.  CONFIRMATORY ANALYSIS WAS PAST HOLDING TIME.
ORIGINAL RESULT NOT CONFIRMED.
SAMPLE RPD BETWEEN PRIMARY AND CONFIRMATORY ANALYSIS EXCEEDED 
40%. PER EPA METHOD 8000B, THE HIGHER VALUE WAS REPORTED AS THERE 
WAS NO OBVIOUS CHROMATOGRAPHIC INTERFERENCE.
SAMPLE RPD BETWEEN PRIMARY AND CONFIRMATORY ANALYSIS EXCEEDED 
40%. PER EPA METHOD 8000B, THE LOWER VALUE WAS REPORTED DUE TO 
APPARENT CHROMATOGRAPHIC INTERFERENCE.
SAMPLE RPD BETWEEN THE PRIMARY AND CONFIRMATORY ANALYSIS 
EXCEEDED 40%. PER EPA METHOD 8000C, THE LOWER VALUE WAS REPORTED AS 

Description

A

A1
A2

A3

A4

A5

A6

A7
A8

AB

B1

B2

B3

B4

B5

B6

B7

B8
C

C1

C3
C4
C5

C6

C7

C8
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Lab Qualifier 
Code

THERE WAS NO EVIDENCE OF CHROMATOGRAPHIC PROBLEMS.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. DILUTION FACTOR USED.LAB NOTATION CODE 
ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE FOR OVERF
DILUTION:  SAMPLE REQUIRED DILUTION DUE TO MATRIX.
DILUTION:  SAMPLE REQUIRED DILUTION DUE TO HIGH CONCENTRATION OF 
TARGET ANALYTE.  SEE CASE NARRATIVE.
ARCHIVED FOR HISTORICAL DATA ON 20080128  NOT AVAILABLE FOR USE: 
DILUTION: SAMPLE DILUTION REQUIRED DUE TO INSUFFICIENT SAMPLE
DILUTION: MINIMUM REPORTING LEVEL LIMIT (MRL) ADJUSTED TO REFLECT 
SAMPLE AMOUNT RECEIVED AND ANALYZED.
DILUTION: MINIMUM REPORTING LIMIT (MRL) ADJUSTED DUE TO SAMPLE 
DILUTION; ANALYTE WAS NON-DETECT IN THE SAMPLE.
DILUTION: MINIMUM REPORTING LIMIT ADJUSTED DUE TO AN AUTOMATIC 10X 
DILUTION PERFORMED ON THIS SAMPLE FOR THE PURPOSE OF REPORTING 
TRADITIONAL DRINKING WATER ANALYTES FOR WW REQUIRE
DILUTION: MINIMUM REPORTING LIMIT ADJUSTED TO REFLECT SAMPLE 
DILUTION.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. REPORTED VALUE ESTIMATED DUE TO MATRIX 
INTERFERENCE.
ESTIMATED CONCENTRATION:  CONCENTRATION ESTIMATED.  ANALYTE 
EXCEEDED CALIBRATION RANGE.  REANALYSIS NOT POSSIBLE DUE TO 
INSUFFICIENT SAMPLE.
ESTIMATED CONCENTRATION:  CONCENTRATION ESTIMATED.  ANALYTE 
EXCEEDED CALIBRATION RANGE.  REANALYSIS NOT PERFORMED DUE TO 
SAMPLE MATRIX.
ESTIMATED CONCENTRATION:  CONCENTRATION ESTIMATED.  ANALYTE 
EXCEEDED CALIBRATION RANGE.  REANALYSIS NOT PERFORMED DUE TO 
HOLDING TIME REQUIREMENTS.
ESTIMATED CONCENTRATION:  CONCENTRATION ESTIMATED.  ANALYTE WAS 
DETECTED BELOW LABORATORY MINIMUM REPORTING LEVEL LIMIT (MRL) BUT 
ABOVE MDL.
ESTIMATED CONCENTRATION:  CONCENTRATION ESTIMATED.  ANALYTE WAS 
DETECTED BELOW LABORATORY MINIMUM REPORTING LEVEL LIMIT (MRL), BUT
NOT CONFIRMED BY ALTERNATE ANALYSIS.
ESTIMATED CONCENTRATION:  CONCENTRATION ESTIMATED.  INTERNAL 
STANDARD RECOVERIES DID NOT MEET METHOD ACCEPTANCE CRITERIA.
ESTIMATED CONCENTRAITON:  CONCENTRATION ESTIMATED.  INTERNAL 
STANDARD RECOVERIES DID NOT MEET LABORATORY ACCEPTANCE CRITERIA.
ANALYTE REPORTED TO MDL PER PROJECT SPECIFICATION.  TARGET ANALYTE 
WAS NOT DETECTED IN THE SAMPLE.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. ANALYTE FOUND IN SAMPLE BLANK AS WELL AS 
SAMPLE.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. VALUE REPORTED IS THE MAXIMUM OF TWO OR 
MORE DETERMINATIONS.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. GREATER THAN QUANTIFICATION LEVEL - 
LABORATORY REPORTED A VALUE WHICH WAS GREATER THAN THE QUA

Description
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HOLD TIME:  SAMPLE ANALYSIS PERFORMED PAST HOLDING TIME.
HOLD TIME:  INITIAL ANALYSIS WITHIN HOLDING TIME.  REANALYSIS FOR THE 
REQUIRED DILUTION WAS PAST HOLDING TIME.
HOLD TIME:  SAMPLE WAS RECEIVED AND/OR ANALYSIS REQUESTED PAST 
HOLDING TIME.
HOLD TIME:  SAMPLE WAS EXTRACTED PAST REQUIRED EXTRACTION HOLDING 
TIME, BUT ANALYZED WITHIN ANALYSIS HOLDING TIME.
HOLD TIME: THIS TEST IS SPECIFIED TO BE PERFORMED IN THE FIELD WITHIN 15 
MINUTES OF SAMPLING; SAMPLE WAS RECEIVED AND ANALYZED PAST THE 
REGULATORY HOLDING TIME.
HOLD TIME:  THE FILTRATION WAS NOT DONE WITHIN THE REQUIRED 15 
MINUTES OF SAMPLING, THE SAMPLE WAS FILTERED IN THE LABORATORY.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. VALUES ARE ESTIMATED, DATA IS VALID FOR 
LIMITED PURPOSES.  VALUES ARE ESTIMATED, DATA IS VALID
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. COMPOUND IS PRESENT, BUT BELOW LISTED VALUE 
(TYPICALLY, THE LAB DETECTION_ LIMIT).
BOD/CBOD: THE SAMLE DILUTIONS SET-UP FOR THE BOD/CBOD ANALYSIS DID 
NOT MEET THE OXYGEN DEPLETION CRITERIA OF AT LEAST 2 MG/L. THE 
REPORTED RESULT IS AN ESTIMATED VALUE.
BOD/CBOD: SEED CONTROL SAMPLES DO NOT DEPLETE AT LEAST 2.0 MG/L, WITH 
A RETENTION OF AT LEAST 1.0 MG/L DO CRITERIA IN ALL SAMPLES.
BOD/CBOD: MINIMUM DO IS LESS THAN 1.0 MG/L IN ALL DILUTIONS.
BOD: THE SAMPLE DILUTIONS SET UP FOR THE BOD/CBOD ANALYSIS FAILED TO 
MEET THE CRITERIA OF A RESIDUAL DISSOLVED OXYGEN OF AT LEAST 1 MG/L. 
THE REPORTED RESULT IS AN ESTIMATED VALUE.
ARCHIVED FOR HISTORICAL DATA ON 20031126  NOT AVAILABLE FOR USE: THE 
SEED DEPLETION WAS OUTSIDE THE METHOD ACCEPTANCE LIMITS.
ARCHIVED FOR HISTORICAL DATA ON 20080128 ¿ NOT AVAILABLE FOR USE: 
BOD/CBOD: THE SEED DEPLETION WAS OUTSIDE THE METHOD ACCEPTANCE 
LIMITS. THE REPORTED RESULT IS AN ESTIMATED VALUE.
BOD/CBOD: THE DILUTION WATER D.O. DEPLETION WAS > 0.2 MG/L.
BOD/CBOD: GLUCOSE/GLUTAMIC ACID BOD/CBOD WAS BELOW METHOD 
ACCEPTANCE CRITERIA
BOD/CBOD: A DISCREPANCY BETWEEN THE BOD AND COD RESULTS HAS BEEN 
VERIFIED BY REANALYSIS OF THE SAMPLE FOR COD
BOD/CBOD: GLUCOSE / GLUTAMIC ACID BOD/CBOD WAS ABOVE METHOD 
ACCEPTANCE LEVELS.
BOD/CBOD: TEST REPLICATES SHOW MORE THAN 30% DIFFERENCE BETWEEN 
HIGH AND LOW VALUES.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. RESULT BETWEEN CONTRACT QUANTITATION & 
INSTRUMENT DETECT LMT - RESULTS HAVE BEEN QUALIFIED BEC
LABORATORY FORTIFIED BLANK/BLANK SPIKE:  THE ASSOCIATED BLANK SPIKE 
RECOVERY WAS ABOVE LABORATORY ACCEPTANCE LIMITS.
LABORATORY FORTIFIED BLANK/BLANK SPIKE:  THE ASSOCIATED BLANK SPIKE 
RECOVERY WAS BELOW LABORATORY ACCEPTANCE LIMITS.
LABORATORY FORTIFIED BLANK/BLANK SPIKE:  THE ASSOCIATED BLANK SPIKE 
RECOVERY WAS ABOVE METHOD ACCEPTANCE LIMITS.
LABORATORY FORTIFIED BLANK/BLANK SPIKE:  THE ASSOCIATED BLANK SPIKE 
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RECOVERY WAS BELOW METHOD ACCEPTANCE LIMITS.
LABORATORY FORTIFIED BLANK/BLANK SPIKE:  THE ASSOCIATED BLANK SPIKE 
RECOVERY WAS ABOVE LABORATORY/METHOD ACCEPTANCE LIMITS. THIS 
ANALYTE WAS NOT DETECTED IN THE SAMPLE.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. DUPLICATE ANALYSIS OUTSIDE CONTROL LIMITS.
MATRIX SPIKE:  MATRIX SPIKE RECOVERY WAS HIGH, THE METHOD CONTROL 
SAMPLE ASSOCIATED BLANK SPIKE RECOVERY WAS ACCEPTABLE
MATRIX SPIKE:  MATRIX SPIKE RECOVERY WAS LOW, THE METHOD CONTROL 
SAMPLE ASSOCIATED BLANK SPIKE RECOVERY WAS ACCEPTABLE.
MATRIX SPIKE: THE SPIKE RECOVERY VALUE IS UNUSABLE THE ANALYTE 
CONCENTRATION IN THE SAMPLE IS DISPROPORTIONATE TO THE SPIKE LEVEL 
THE ASSOCIATED BLANK SPIKE RECOVERY WAS ACCEPTABLE
MATRIX SPIKE: THE ANALYSIS OF THE SPIKED SAMPLE REQUIRED A DILUTION 
SUCH THAT THE SPIKE RECOVERY CALCULATION DOES NOT PROVIDE USEFUL 
INFO THE ASSOCIATED BLANK SPIKE WAS ACCEPTABLE.
MATRIX SPIKE:  ANALYTE CONCENTRATION WAS DETERMINED BY THE METHOD 
OF STANDARD ADDITION (MSA).
MATRIX SPIKE:  MATRIX SPIKE RECOVERY WAS HIGH.  DATA REPORTED PER 
ADEQ POLICY 0154.000. MATRIX INTERFERENCE WAS CONFIRMED.
MATRIX SPIKE:  MATRIX SPIKE RECOVERY WAS LOW.  DATA REPORTED PER 
ADEQ POLICY 0154.000.  MATRIX INTERFERENCE WAS CONFIRMED.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. PRESUMPTIVE EVIDENCE OF THE PRESENCE OF THE 
COMPOUND - PRESUMPTIVE EVIDENCE OF THE PRESENCE OF
GENERAL:  SEE CASE NARRATIVE.
GENERAL:  SEE CORRECTIVE ACTION REPORT.
ARCHIVED FOR HISTORICAL DATA ON 20080128 ¿ NOT AVAILABLE FOR USE: 
GENERAL: THE ANALYSIS MEETS ALL METHOD REQUIREMENTS.  SEE CASE 
NARRATIVE.
GENERAL:  THE MINIMUM REPORTING LIMIT (MRL) VERIFICATION CHECK DID 
NOT MEET THE LABORATORY ACCEPTANCE LIMIT.
GENERAL:  THE MINIMUM REPORTING LIMIT (MRL) VERIFICATION CHECK DID 
NOT MEET THE METHOD ACCEPTANCE LIMIT.
GENERAL:  DATA SUSPECT DUE TO QUALITY CONTROL FAILURE, REPORTED PER 
DATA USER¿S REQUEST.
GENERAL:  ADDITIONAL ANALYSIS WAS NOT PERFORMED BASED ON THE 
"TOTAL" RESULT WHICH WAS BELOW THE REQUESTED ANALYTE'S MCL/ACTION 
LEVEL/TRIGGER LEVEL.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. COMPOUND IS PRESENT.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. HOLDING TIME EXCEEDED.
SAMPLE QUALITY:  SAMPLE INTEGRITY WAS NOT MAINTAINED.  SEE CASE 
NARRATIVE.
SAMPLE QUALITY:  SAMPLE RECEIVED IN INAPPROPRIATE SAMPLE CONTAINER.
SAMPLE QUALITY:  SAMPLE IS METEROGENEOUS.  SAMPLE HOMOGENEITY 
COULD NOT BE READILY ACHIEVED USING ROUTINE LABORATORY PRACTICES.
SAMPLE QUALITY:  SAMPLE RECEIVED WITH HEAD SPACE.
SAMPLE QUALITY:  SAMPLE RECEIVED WITH IMPROPER CHEMICAL 
PRESERVATION.
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SAMPLE QUALITY:  SAMPLE RECEIVED AND ANALYZED WITHOUT CHEMICAL 
PRESERVATION
SAMPLE QUALITY:  SAMPLE RECEIVED WITH INADEQUATE CHEMICAL 
PRESERVATION, BUT PRESERVED BY THE LABORATORY.
SAMPLE QUALITY:  SAMPLE WAS RECEIVED ABOVE RECOMMENDED 
TEMPERATURE.
SAMPLE QUALITY:  SAMPLE INADEQUATELY DECHLORINATED.
SAMPLE QUALITY:  INSUFFICIENT SAMPLE RECEIVED TO MEET METHOD QC 
REQUIREMENTS. BATCH QC REQUIREMENTS SATISFY ADEQ POLICY 0154.000.
SAMPLE QUALITY:  INSUFFICIENT SAMPLE RECEIVED TO MEET METHOD QC 
REQUIREMENTS.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. VALUES HAVE BEEN REJECTED, DATA IS INVALID FOR
ALL PURPOSES.
DUPLICATES:  RPD/RSD EXCEEDED THE METHOD CONTROL ACCEPTANCE LIMIT. 
SEE CASE NARRATIVE.
DUPLICATES: SAMPLE RPD BETWEEN PRIMARY AND CONFIRMATORY ANALYSIS 
EXCEEDED 40%. PER EPA METHOD 8000B, THE LOWER VALUE WAS RPD DUE TO 
APPARENT CHROMATOGRAPHIC PROBLEMS.
DUPLICATES:  THE RPD CALCULATION FOR MS/MSD DOES NOT PROVIDE USEFUL 
INFORMATION DUE TO THE VARYING SAMPLE WEIGHTS WHEN ENCORE 
SAMPLERS/METHANOL FIELD PRESERVED SAMPLES ARE USED.
DUPLICATES:  RPD/RSD EXCEEDED THE METHOD ACCEPTANCE LIMIT. RESULT 
LESS THAN 5 TIMES THE PQL.
DUPLICATES:  MS/MSD RPD EXCEEDED METHOD ACCEPTANCE LIMIT. MATRIX 
SPIKE RECOVERY WAS OUTSIDE ACCEPTANCE CRITERIA. BATCH PRECISION AND 
ACCURACY WERE DEMONSTRATED.
DUPLICATES:  RPD/RSD EXCEEDED THE LABORATORY CONTROL ACCEPTANCE 
LIMIT. SEE CASE NARRATIVE
DUPLICATES:  MS/MSD RPD EXCEEDED THE METHOD CONTROL ACCEPTANCE 
LIMIT. RECOVERY MET ACCEPTANCE CRITERIA
DUPLICATES:  MS/MSD RPD EXCEEDED THE LABORATORY CONTROL 
ACCEPTANCE LIMIT. RECOVERY MET ACCEPTANCE CRITERIA.
DUPLICATES:  LFB/LFBD RPD EXCEEDED THE METHOD CONTROL ACCEPTANCE 
LIMIT. RECOVERY MET ACCEPTANCE CRITERIA.
DUPLICATES:  LFB/LFBD RPD EXCEEDED THE LABORATORY CONTROL 
ACCEPTANCE LIMIT. RECOVERY MET ACCEPTANCE CRITERIA
DUPLICATES: SAMPLE RPD EXCEEDED THE METHOD CONTROL ACCEPTANCE 
LIMIT.
DUPLICATES:  SAMPLE RPD EXCEEDED THE LABORATORY CONTROL 
ACCEPTANCE LIMIT.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. SPIKED SAMPLE RECOVERY OUTSIDE CONTROL 
LIMITS
SURROGATE:  SURROGATE RECOVERY WAS ABOVE LABORATORY ACCEPTANCE 
LIMITS, BUT WITHIN METHOD ACCEPTANCE LIMITS.
SURROGATE:  SURROGATE RECOVERY WAS ABOVE LABORATORY AND METHOD 
ACCEPTANCE LIMITS.  SEE CASE NARRATIVE.
SURROGATE:  SURROGATE RECOVERY WAS HIGH.  DATA REPORTED PER ADEQ 
POLICY 0154.000.
SURROGATE:  SURROGATE RECOVERY WAS LOW.  DATA REPORTED PER ADEQ 
POLICY 0154.000.
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ARCHIVED FOR HISTORICAL DATA ON 20031126  NOT AVAILABLE FOR USE: 
SURROGATE RECOVERY WAS ABOVE LABORATORY AND METHOD ACCEPTANCE 
LIMITS.
SURROGATE:  SURROGATE RECOVERY WAS ABOVE LABORATORY ACCEPTANCE 
LIMITS, BUT WITHIN METHOD ACCEPTANCE LIMITS.  NO TARGET ANALYTES 
WERE DETECTED IN THE SAMPLE.
SURROGATE:  SURROGATE RECOVERY WAS ABOVE LABORATORY AND METHOD 
ACCEPTANCE LIMITS.  NO TARGET ANALYTES WERE DETECTED IN THE SAMPLE.
SURROGATE:  SURROGATE RECOVERY WAS BELOW LABORATORY ACCEPTANCE 
LIMITS, BUT WITHIN METHOD ACCEPTANCE LIMITS.
SURROGATE:  SURROGATE RECOVERY WAS BELOW LABORATORY AND METHOD 
ACCEPTANCE LIMITS.  REEXTRACTION AND/OR REANALYSIS CONFIRMS LOW 
RECOVERY CAUSED BY MATRIX EFFECT.
SURROGATE:  SURROGATE RECOVERY WAS BELOW LABORATORY AND METHOD 
ACCEPTANCE LIMITS.  UNABLE TO CONFIRM MATRIX EFFECT.
SURROGATE: THE ANALYSIS OF THE SAMPLE REQUIRED DILUTION SUCH THAT 
THE SURROGATE RECOVERY CALCULATION DOES NOT PROVIDE USEFUL 
INFORMATION. THE ASSOCIATED BLANK SPIKE WAS ACCEPTABLE.
ARCHIVED FOR HISTORICAL DATA ON 20031126  NOT AVAILABLE FOR USE: THE 
ANALYSIS OF THE SAMPLE REQUIRED A DILUTION  SUCH THAT THE SURROGATE 
CONCENTRATION WAS DILUTED BELOW THE LABORAT
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. VALUE REPORTED IS LESS THAN CRITERIA OF 
DETECTION.
METHOD/ANALYTE DISCREPANCIES:  METHOD APPROVED BY EPA, BUT NOT YET 
LICENSED BY ADHS.
METHOD/ANALYTE DISCREPANCIES:  CITED ADHS LICENSED METHOD DOES NOT 
CONTAIN THIS ANALYTE AS PART OF METHOD COUMPOUND LIST.
METHOD/ANALYTE DISCREPANCIES:  METHOD NOT PROMULGATED EITHER BY 
EPA OR ADHS.
METHOD/ANALYTE DISCREPANCIES:  TENTATIVELY IDENTIFIED COMPOUND.
CONCENTRATION IS ESTIMATED AND BASED ON TEH CLOSEST INTERNAL 
STANDARD.
METHOD/ANALYTE DISCREPANCIES:  LABORATORY NOT LICENSED FOR THIS 
PARAMETER (METHOD, OR METHOD AND ANALYTE).
METHOD/ANALYTE DISCREPANCIES:  THE REPORTED RESULT CANNOT BE USED 
FOR COMPLIANCE PURPOSES.
METHOD/ANALYTE DISCREPANCIES:  INCUBATOR/OVEN TEMPERATURES WERE 
NOT MONITORED AS REQUIRED DURING ALL DAYS OF USE.
METHOD/ANALYTE DISCREPANCIES:  METHOD USED NOT LISTED IN 40 CFR 136; 
ALTERNATE METHOD CHOSEN AS ACCEPTABLE PER PERMIT.
METHOD/ANALYTE DISCREPANCIES:  LESS THAN THE PRESCRIBED SAMPLE 
AMOUNT WAS AVAILABLE TO PERFORM THE LEACHATE EXTRACTION. THE 
VOLUME OF EXTRACTION FLUID WAS ADJUSTED PROPORTIONATELY 
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. TRACE - LABORATORY REPORTED A TRACE VALUE 
FOR THE COMPOUND.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE.  COMPOUND WAS NOT DETECTED ABOVE THE 
CONCENTRATION LISTED.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. SAMPLE QUANTITATION LIMIT WAS ADJUSTED-
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VALUE IS ESTIMATED
CALIBRATION VERIFICATION:  CCV RECOVERY WAS ABOVE METHOD 
ACCEPTANCE LIMITS.  THIS TARGET ANALYTE WAS NOT DETECTED IN THE 
SAMPLE.
CALIBRATION VERIFICATION:  CCV RECOVERY WAS ABOVE METHOD 
ACCEPTANCE LIMITS.THIS TARGET ANALYRTE WAS DETECTED IN THE 
SAMPLE.SAMPLE COULD NOT BE REANALYZED DUE TO INSUFICIENT SAMPLE.
CALIBRATION VERIFICATION:  CCV RECOVERY WAS ABOVE METHOD 
ACCEPTANCE LIMITS.  THIS TARGET ANALYTE WAS DETECTED IN THE SAMPLE, 
BUT THE SAMPLE WAS NOT REANALYZED.  SEE CASE NARRATIVE.
CALIBRATION VERIFICATION:  CCV RECOVERY WAS BELOW METHOD 
ACCEPTANCE LIMITS.  THE SAMPLE COULD NOT BE REANALYZED DUE TO 
INSUFFICIENT SAMPLE.
CALIBRATION VERIFICATION:  CCV RECOVERY AFTER A GROUP OF SAMPLES 
WAS ABOVE ACCEPTANCE LIMITS. THIS TARGET ANALYTE WAS NOT DETECTED 
IN THE SAMPLE; ACCEPTABLE PER EPA METHOD 8000C.
CALIBRATION VERIFICATION:  DATA REPORTED FROM ONE-POINT CALIBRATION
CRITERIA.
CALIBRATION VERIFICATION: CV RECOVERY WAS ABOVE THE METHOD 
CONTROL LIMIT FOR THIS ANALYTE, HOWEVER, AVERAG % DIFFERENCE OR % 
DRIFT FOR ALL THE ANALYTES MET METHOD CRITERIA.
CALIBRATION VERIFICATION: CV RECOVERY WAS BELOW THE METHOD 
CONTROL LIMIT FOR THIS ANALYTE, HOWEVER, THE AVERAGE % DIFFERENCE 
OR % DRIFT FOR ALL THE ANALYTES MET METHOD CRITERIA
CALIBRATION VERIFICATION:  CCV RECOVERY WAS BELOW METHOD 
ACCEPTANCE LIMITS.
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. VALUE OBSERVED IS LESS THAN LOWEST VALUE 
UNDER "T".
ARCHIVED FOR HISTORICAL DATA ON 20120905 ¿ NOT AVAILABLE FOR USE: 
CALIBRATION: THE % RSD FOR THIS COMPOUND WAS ABOVE 20%. THE AVERAGE
% RSD FOR ALL COMPOUNDS IN THE CALIBRATION MET
ARCHIVED FOR HISTORICAL DATA ON 20120905 ¿ NOT AVAILABLE FOR USE: 
CALIBRATION: THE % RSD FOR THIS COMPOUND WAS ABOVE 15%. THE AVERAGE
% RSD FOR ALL COMPOUNDS IN THE CALIBRATION MET
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. OTHER (SEE COMMENTS FROM SAMPLE).
LAB NOTATION CODE ADDED TO ARIZONA DATA QUALIFIER LOOK UP TABLE 
FOR OVERFLOW CAPTURE. QC RATIOS OUTSIDE ACCEPTABLE RANGE.
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