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1.0 INTRODUCTION 

This quality assurance project plan (QAPP) establishes the quality assurance and quality control 

(QA/QC) objectives for the Troutdale Gravel Aquifer (TGA) corrective measures currently being 

implemented at The Boeing Portland (Boeing) Facility in Gresham, Oregon.  The TGA remedy is currently 

undergoing Resource Conservation and Recovery Act (RCRA) corrective action as required by the 

Oregon Department of Environmental Quality (DEQ) Consent Order (Order; No. LQSR-NWR-04-12) 

dated September 8, 2008 (DEQ 2008).  This plan presents the QA organization and procedures developed 

to meet project QA objectives.  These QA/QC procedures are intended to facilitate meeting project data 

quality objectives developed in accordance with U.S. Environmental Protection Agency (EPA) and DEQ 

guidance (see Section 12.0, References) and generating data that are representative of actual conditions at 

the site.  The Consent Order identified constituents of concern as volatile organic compounds (VOCs) 

including trichloroethene (TCE); 1,1,1-trichloroethane (TCA); tetrachloroethene (PCE); and potential 

constituents of concern including 1,1-dichloroethene (1,1 DCE); cis 1,2-dichloroethene (cis DCE); and vinyl 

chloride (VC).  The goal of the project QA/QC program is to provide a reasonable degree of confidence in 

project data and results by establishing a system of quality and performance checks on data collection, 

analysis, and reporting activities, as well as to provide for appropriate and timely corrective action to 

achieve compliance with established performance and quality criteria.  This QAPP supersedes the previous 

versions of the project QAPP (Landau Associates 1994) prepared for the remedial investigation (RI) 

phases of the project,the Building 85-001 Expansion QAPP (Landau Associates 2008), and the QAPP 

developed with modifications to the testing labororatory (Landau Associates 2012).    

This QAPP is divided into the following sections: 

 Project QA organization and responsibilities (Section 2.0) 

 Data quality objectives (Section 3.0) 

 Preventive maintenance/calibration procedures (Section 4.0) 

 Analytical procedures (Section 5.0) 

 Data reduction, validation, and reporting (Section 6.0) 

 Internal quality control (Section 7.0) 

 Specific routine procedures used to assess data (Section 8.0) 

 Performance and system audits (Section 9.0) 

 Corrective actions (Section 10.0) 

 Reporting (Section 11.0). 
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2.0 PROJECT QA ORGANIZATION AND RESPONSIBILTIES 

The project QA organization for evaluation of groundwater, soil, and soil vapor quality is shown 

on Figure 1.  The project team organizational structure was developed based on the requirements of the 

field and laboratory activities.  The team consists of personnel from Boeing and Boeing contractors, 

Landau Associates and their subcontractors, and Boeing’s contract laboratory Eurofins Lancaster 

Laboratories, Inc. (LLI).  The key positions/contractors and associated responsibilities are described 

below. 

 Boeing Project Manager — Responsible for overseeing the implementation of the Consent 

Order at the facility and communicating status and issues related to the TGA remedy to 

DEQ’s project manager.  The Boeing project manager is the contact for the consultant project 

manager.  The Boeing project manager is: 

Name:   Mr. Ken Chaput 

Address:  The Boeing Company 

P.O. Box 3707  MS 6Y-94 

Seattle, WA 98124-2207 

Telephone: (206) 290-6545 

   Fax:   (425) 965-4180  

   Email:  kenneth.g.chaput@boeing.com 

 

 Consultant Project Manager — Responsible for implementation of all aspects of the TGA 

remedy work plans, sampling and analysis plan (SAP), and QAPP.  Specific responsibilities 

include review and approval of revisions to documentation, overseeing that all technical 

procedures are followed, reporting of deviations from the DEQ-approved RI work plans, 

SAP, and QAPP to the Boeing project manager, and overseeing that data collected will 

satisfy the QA objectives discussed in Section 2.0 of this document  The consultant project 

manager is: 

Name:   Ms. Christine Kimmel 

Address:  Landau Associates, Inc.  

130 2
nd

 Avenue South 

Edmonds, Washington 98020 

Telephone: (425) 778-0907 

   Fax:   (425) 778-6409 

   Email:  ckimmel@landauinc.com 

 

 DEQ Project Manager — Responsible for overseeing the implementation of the Consent 

Order on behalf of DEQ.  The DEQ project coordinator is: 

Name:   Mr. Robert Williams 

Address:  Department of Environmental Quality 

2020 SW Fourth Ave., suite 400  

Portland, Oregon  97201-4987 

   Telephone:  (503) 229-6802 

   Fax:   (503) 229-6945 

   Email:  WILLIAMS.Robert@deq.state.or.us 

 

mailto:james.n.bet@boeing.com
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 Analytical Laboratory — Responsible for providing sample bottles, performing chemical 

analyses per the QAPP, and reporting of data as required by the QAPP.  LLI is the selected 

laboratory for the remaining phases of the TGA remedy activities.  The laboratory project 

manager is: 

Name:  Kay Hower 

Address:  Eurofins Lancaster Laboratories, Inc.  

940 Hensley Street 

Richmond, CA 94801 

Telephone: (510) 232-8894  

Fax:  (510) 232-4913  

Email:  KHower@lancasterlabs.com 

 

 Environmental Media Sampling Personnel – Responsible for implementing the sampling and 

handling procedures as specified in the QAPP and/or applicable DEQ-approved project plans, 

ensuring all field procedures follow the appropriate project plan, notifying the consultant 

project manager of any difficulties encountered during the field program, and implementing 

corrective actions to the field procedures as approved by the Boeing project manager. 
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3.0 DATA QUALITY OBJECTIVES 

The overall objective of the QA/QC program is to establish confidence in project data to assure that 

data are of known and appropriate quality sufficient to support its intended use for either design parameters 

for bioremediation, continued monitoring purposes, or disposal characterization purposes.  To accomplish 

this goal, project data should be technically sound, statistically valid, and properly documented (EPA 1994), 

having been evaluated against established criteria for precision, accuracy, representativeness, completeness, 

and comparability (PARCC), as defined in EPA guidance (1988). 

The QA procedures presented in this QAPP are based on data quality objectives (summarized in 

Table 1) that were developed in accordance with EPA ( 1988, 2006) and TGA Consent Order (DEQ 2008) 

and other DEQ guidance documents (DEQ 2001, 2003, 2010a, 2010b)  and reflect the intended use of 

project data.  The project data quality objectives prescribe the sampling program design (e.g., type of 

analysis, sampling protocols) and the level of quality and the PARCC of data to be collected and analyzed 

for TGA remedy activities. 

Based on previous site data, certain VOCs have been identified as  constituents of potential concern 

at the site including TCE, TCA,  PCE, cis DCE, 12 DCE and VC (DEQ 2008).  Overall data objectives for 

the TGA remedy are to further characterize documented or suspected source areas, evaluate remedy 

progress, further evaluate the interrelationship between the TGA and underlying Troutdale Sandstone 

Aquifer (TSA) and the potential for constituent migration between the two aquifers, and further evaluate the 

likelihood of the presence of dense nonaqueous phase liquid (DNAPL). 

The target control limits (the range within which project data of acceptable quality should fall) for 

the PARCC parameters are presented in Tables 2a, 2b, and 2c.  The target control limits will be used to 

evaluate data acceptability as noted in Section 8.0.  The control limits listed in these tables will be the QC 

goals for data acceptance.  Field and laboratory precision will be determined through the collection and 

analysis of duplicate samples.  Field precision will be assessed on a case-by-case basis.  Laboratory 

accuracy will be determined through the use of laboratory spiked samples.  In field duplicates, both field 

variability and laboratory variability are potential sources of error; therefore, both will be considered in any 

investigation of relative percent difference (RPD) values outside the target control limits.  Data acceptability 

will be determined on the basis of the results of this qualitative review of error sources and, therefore, will 

be case-specific. 

The QA objectives for representativeness, completeness, and comparability will be achieved by: 

 Collecting samples from onsite and offsite sampling points that have been located to produce 

adequate distribution of data 

 Implementing standardized, uniform field sampling procedures (DEQ 2008) 
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  Collecting field equipment blanks for non-dedicated equipment and analyzing laboratory 

method blanks to verify that the analytical results are representative of the sampled item and 

not influenced by cross contamination 

 Reporting data in conventional and standard units. 

PARCC parameters are defined and discussed further in Section 8.0. 

The TGA Remedy quantitation limits are presented in Table 3.  Quantitation limits will generally 

equal those listed in EPA SW-846 documentation (EPA 1986), or the lowest quantitation limit routinely 

achievable for laboratory data, depending on effects by matrix interferences.  Target quantitation limits have 

been lowered where practical to accommodate use of the data in human and environmental assessments; 

however, for some constituents, the risk associated with the quantitation limit will still exceed 1x10
-6
 

(EPA 2009).  Instances may arise where high sample concentrations, nonhomogeneity of samples, or 

matrix interferences preclude achieving the desired quantification limits and associated QC criteria.  If 

this occurs, the laboratory will report the reason(s) for deviating from these quantitation limits or 

noncompliance with QC criteria. 
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4.0 PREVENTIVE MAINTENANCE/CALIBRATION PROCEDURES 

Laboratory and field instruments will be operated, calibrated, and maintained by qualified personnel 

according to the manufacturer’s guidelines and recommendations, as well as criteria in the analytical 

method.  Documentation of routine and special preventive maintenance and calibration information will be 

maintained in a field or laboratory logbook or reference file and will be available upon request.  Each 

maintenance and calibration logbook entry will include the date and initials of the individual performing the 

activity.  The subsections below summarize preventive maintenance and calibration procedures for field and 

laboratory instruments. 

 

4.1 FIELD INSTRUMENTS 

Periodic schedules for preventive maintenance of field instruments, including equipment testing, 

parts replacement, and general cleaning will be followed according to the manufacturer’s instructions.  Field 

equipment performance will be evaluated against check standards and calibration blanks, as appropriate, for 

each parameter before use and at least once during a sampling day or when a meter drift is suspected.  Field 

instruments requiring calibration will include water level indicators, pH and conductivity meters for 

groundwater sampling events, and a photoionization detector that will be used for health and safety air 

monitoring purposes during soil and groundwater sampling events.   

 

4.2 LABORATORY INSTRUMENTS 

The analytical laboratory manager is responsible for maintaining laboratory instruments in good 

working order, including routine maintenance and calibration and training of personnel in maintenance and 

calibration procedures.  Laboratory instruments will be properly calibrated with appropriate check standards 

and calibration blanks for each parameter before beginning each analysis.  Instrument performance check 

standards, where required, and calibration blank results will be recorded in a laboratory logbook dedicated 

to each instrument.  At a minimum, the preventive maintenance schedules contained in the EPA methods 

and in the equipment manufacturer’s instructions will be followed.  Laboratory calibration procedures and 

schedules will be as described in the laboratory QAPP and will be available for review by DEQ, if 

requested. 
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5.0 ANALYTICAL PROCEDURES 

Water samples will routinely be analyzed for VOCs; metals (arsenic, barium, cadmium, chromium, 

lead, selenium, silver, and mercury); total diesel-range petroleum hydrocarbons (TPH-Dx); fats, oil, and 

grease (FOG); and conventional parameters [total organic carbon (TOC), chloride, sulfate,  

methane/ethane/ethane/acetylene (MEEA), nitrate, nitrite, and alkalinity].  Soil samples will routinely be 

analyzed for VOCs, TPH-Dx, and metals [total and Toxicity Characteristic Leaching Procedure (TCLP)], 

and soil vapor samples will routinely be analyzed for VOCs.  Laboratory chemical analyses for all 

constituents for water, soil, and soil vapor samples will be conducted by LLI.  The laboratory is qualified to 

perform the analyses using standard, documented laboratory analytical procedures and is an Oregon State 

certified laboratory (Appendix A).  The laboratory QAPP and standard operating procedures (SOPs) provide 

data quality procedures according to the protocols for the analytical methods and cleanup steps.  The data 

quality procedures are at a level sufficient to meet the sampling program data quality objectives; the 

laboratory QAPP and standard operating procedures can be provided upon request.  Analytical methods and 

associated extraction procedures are listed in Table 4.  
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6.0 DATA REDUCTION, VALIDATION, AND REPORTING 

Analytical reports from the laboratory will include QC results and any other necessary analytical 

information to enable reviewers to determine the quality of the data.  The consultant’s QA officer or QA 

task leader will be responsible to the consultant’s project manager for conducting checks for adherence to 

the QC elements specified in this QAPP.  The consultant’s QA officer (or designee) will prepare a 

laboratory data validation report, as described below.  If significant nonconformities are found, additional 

laboratory data will be evaluated by the consultant’s QA officer. 

Analytical data for the specific tasks will be reported in the units specified by the quantitation limits 

as listed in Table 3.  These units have been selected to provide for comparability of the data with previously 

generated relevant site data.  

The analytical laboratory will provide reports that include the following elements: 

 Case narrative, including adherence to prescribed protocols, nonconformity events, corrective 

measures, and/or data deficiencies 

 Sample analytical results 

 Surrogate recoveries 

 Matrix spike/matrix spike duplicate results 

 Laboratory control sample/laboratory control sample duplicate results 

 Laboratory duplicate results 

 Blank results 

 Sample custody (including signed, original chain-of-custody records, sample log-in forms, air 

or freight bills, and documentation of condition of custody seals) 

 Analytical responsibility. 

 

The analytical laboratory will routinely archive raw laboratory data, including initial and continuing 

calibration data, chromatograms, quantitation reports, bench sheets, analyst notes, and instrument logs, and 

will provide these data in addition to those deliverables listed above, if requested by the consultant's QA 

officer or QA task leader.   

Data validation will be performed based on data in the laboratory report package obtained as part of 

the TGA remedy (see Section 3.0).  Validation will be performed according to portions of the EPA 

guidelines on data validation (EPA 1999, 2004) and will include evaluations of the following QA 

components:   

 Chain-of-custody records 

 Holding times 

 Field blanks  



2/22/13  P:\025\116\FileRm\R\TGA\TGA QAPP 2013\Boeing_Portland_Landau_022213_TGA QAPP.docx LANDAU ASSOCIATES 

6-2 

 Laboratory method blanks 

 Surrogate recoveries 

 Laboratory matrix spikes and matrix spike duplicates 

 Laboratory control sample/laboratory control sample duplicate results 

 Laboratory duplicates 

 Field duplicates 

 Audit/corrective action records 

 Completeness 

 Overall assessment of data quality. 

Section 8.0 presents statistical tests used to determine data PARCC during data evaluation and 

validation.  If a portion of the data is outside the limits specified in Tables 2a, 2b, or 2c, or in EPA 

guidelines (EPA 1999, 2004), or if sample collection and/or documentation practices are deficient, 

corrective action(s) will be initiated.  Corrective action, as described in Section 10.0, will be determined by 

the consultant’s QA task leader and the laboratory project manager in consultation with the project manager, 

and may include any of the following actions: 

 Rejection of the data and resampling 

 Qualification of the data 

 Modification of field and/or laboratory procedures. 

Data qualification arising from data validation activities will be described in the data validation 

report, rather than in individual corrective action reports. 
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7.0 INTERNAL QUALITY CONTROL 

Internal quality control will be accomplished through specific quality control samples collected or 

measurements taken in the field or laboratory.  The quality control samples will be used to evaluate data 

PARCC of the analytical results for this project (see detailed discussion of these parameters in Section 8.0).  

Analytical methods (referenced in Table 4) specify routine procedures required to evaluate if data are within 

proper QC limits.  Additional internal QC includes collection and analysis of a number of field and 

laboratory QC samples, which are described in the following subsections. 

Field and laboratory QC samples will be used to evaluate data validity and representativeness.  

Field and laboratory QC samples will include blind field duplicates, field equipment blanks, field trip 

blanks, laboratory matrix or method spikes, laboratory matrix spike duplicates, laboratory duplicates, 

laboratory control samples, laboratory control duplicate samples, and laboratory method blanks. 

A sampling event, as defined for the purpose of QC sample frequency, consists of a set of 

groundwater quality samples collected during a regularly scheduled quarterly or semiannual monitoring 

event or the set of groundwater, soil, or soil vapor samples collected during a soil investigation, 

bioremediation, system modification, or construction oversight phase(s) of the TGA remedy project. 

 

7.1 BLIND FIELD DUPLICATES 

Blind field duplicates for water will consist of a split sample collected at a sample location, which 

will be given a separate sample number that cannot be associated by the laboratory to the specific sample 

location.  Blind field duplicate samples will not be collected for soil or soil vapor.  Duplicate water quality 

samples will be collected by alternately filling sample containers for both the original and the corresponding 

duplicate sample at the same sample location to decrease variability between duplicates.  Blind field 

duplicates will be collected at a frequency of at least one per 20 samples, not including QC samples, but not 

less than one duplicate per sampling event. 

 

7.2 FIELD EQUIPMENT BLANKS 

Field equipment rinsate blanks will be collected for groundwater, surface water, and soil samples to 

be analyzed for VOCs where undedicated equipment is used.  The rinsate blanks will consist of deionized 

water (supplied by the analytical laboratory) passed over or through decontaminated sampling equipment 

and collected in the appropriate sample containers.  Equipment surfaces actually exposed to the samples 

being collected will be rinsed.  No rinsate blanks will be collected from dedicated or disposable field 

equipment.  Field equipment rinsate blanks will be collected at a rate of one blank per 20 samples per 
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sample type (i.e., water quality and soil), not including QC samples, but not less than one blank per 

sampling event. 

 

7.3 FIELD TRIP BLANKS 

Field trip blanks will consist of deionized water sealed in a sample container by the analytical 

laboratory.  The trip blank will be transported to and from the field, and then returned to the laboratory 

unopened for analysis.  One trip blank sample per cooler containing samples for VOC analysis will be 

evaluated to determine possible sample contamination during transport. 

 

7.4 LABORATORY MATRIX SPIKES  

For each sample matrix (groundwater and soil), a minimum of one laboratory matrix spike per 20 

samples, not including QC samples, or one spike sample per sampling event, if fewer than 20 samples are 

obtained, will be analyzed for  all constituents.  Spiking compounds and associated control limits are listed 

in Table 3.  These analyses will be performed to provide information on accuracy and to verify that 

extraction and concentration levels are acceptable.  The laboratory spikes will follow EPA guidance for 

matrix spikes. 

 

7.5 LABORATORY MATRIX SPIKE DUPLICATES OR LABORATORY 

DUPLICATES 

For each sample matrix (groundwater and soil), a minimum of one laboratory matrix spike duplicate 

(for organic analysis of groundwater and soil) or laboratory duplicate (for inorganic analysis of water or 

soil) per 20 samples, not including QC samples, or one matrix spike or laboratory duplicate sample per 

sampling event, if fewer than 20 samples are obtained, will be analyzed for all constituents.  Spiking 

compounds and associated control limits are listed in Table 3.  These analyses will be performed to provide 

information on the precision of chemical analyses.  The laboratory spikes will follow EPA guidance for 

matrix spike duplicates. 

 

7.6 LABORATORY CONTROL SAMPLES OR LABORATORY CONTROL 

SAMPLE DUPLICATES 

A minimum of one laboratory control sample and/or laboratory control sample duplicate per 20 

samples, not including QC samples, or one laboratory control sample per sample batch if fewer than 20 

samples are obtained, will be analyzed for all parameters. 
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7.7 LABORATORY METHOD BLANKS 

A minimum of one laboratory method blank per 20 samples, or one every 12 hours or one per batch 

of samples analyzed (if fewer than 20 samples are analyzed) will be analyzed for all constituents to assess 

possible laboratory contamination.  Dilution water will be used whenever possible and appropriate.   

Laboratory method blanks will contain the same reagents used for the associated sample analysis.  The 

generation and analysis of additional method, reagent, and glassware blanks may be necessary to verify that 

laboratory procedures do not contaminate samples. 
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8.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA 

Analytical laboratory data will be reviewed to confirm that the QA/QC objectives for the PARCC 

parameters are met.  The PARCC parameters and the associated statistical test used in their evaluation are 

described in the following sections. 

 

8.1 PRECISION 

Precision is a measure of "the reproducibility of analyses under a given set of conditions" (EPA 

1989).  Precision is best expressed in terms of the standard deviation or RPD.  QA/QC sample types that test 

precision include field and laboratory duplicates and matrix spikes, blank spike duplicates, or laboratory 

control sample duplicates.  The estimate of precision of duplicate measurements will be expressed as an 

RPD, which is calculated:   

  where:  D1 = first sample value 

  D2 = second sample value (duplicate). 

The RPDs will be routinely calculated and compared with data quality objective control limits as 

listed in Table 1.  For field duplicates, RPD control limits shall be 20 percent for groundwater and 

35 percent for soil and soil vapor.  If duplicate groundwater sample values are within five times the QL, then 

the control limit will be plus or minus the QL for water or plus or minus two times the QL for soil and soil 

vapor. 

 

8.2 ACCURACY 

Accuracy is a measure of "the bias in a measurement system" (EPA 1989).  Numerically, accuracy 

can be described as an average of measurements of the same property, X, with an accepted reference or true 

value, T, usually expressed as the difference between the two values (X-T), the difference as a percentage of 

the reference or true value (100 (X-T)/T), or as a ratio (X/T).  Accuracy is expressed as the percent recovery 

of spiked (matrix, surrogate spike, or laboratory control) samples: 

 

 100 x 
)/2D + D(

 D - D 
 = RPD

21

21
 

 100  x  
Added Analyte

Found) Analyte (Total
  =  

Recovery

Percent
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The percent recovery will be routinely calculated and checked against data quality objective control 

limits as listed in Tables 2a, 2b, and 2c. 

The accuracy of the major ion geochemical data will be checked by calculating the change-balance 

error: 

where the concentration of cations and anions are expressed in millequivalents per liter.  If the 

error is greater than +5 percent, the data will not be used in the evaluation of geochemical water 

types. 

 

8.3 REPRESENTATIVENESS 

Representativeness expresses "the degree to which data accurately and precisely represent selected 

characteristics" (EPA 1989).  Representativeness can be evaluated using replicate samples, additional 

sampling locations, and blanks.  Representativeness for the project will be monitored as outlined in 

Section 3.0. 

 

8.4 COMPLETENESS 

Completeness is a measure of "the amount of valid data obtained from a measurement system 

compared to the amount that could be expected to be obtained under 'normal' conditions" (EPA 1989).  It is 

calculated as the number of valid (i.e., non-rejected) data points divided by the total number of data points 

requested.  Completeness for the project will be established as outlined in Section 3.0.  Completeness will be 

routinely evaluated and compared to the data quality objective acceptable percentage of 90 percent, as listed 

in Table 1. 

 

8.5 COMPARABILITY 

Comparability is the "degree of confidence with which one data set can be compared to another" 

(EPA 1989).  QA procedures in this document will provide for measurements that are consistent and 

representative of the media and conditions measured.  All sampling procedures and analytical methods used 

for TGA Remedy activities will be consistent to provide comparability of results for samples and split 

samples.  Data collected under this QAPP will also be calculated, qualified, and reported in units consistent 

with EPA and DEQ guidelines.  Quantitation limits are listed in Table 3, and QC samples are described in 

Section 7.0. 

 100 x 
anions  + cations 

anions  - cations 
 = Error




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9.0 PERFORMANCE AND SYSTEM AUDITS 

Internal performance and/or system audits will be conducted, if specifically requested by DEQ, to 

monitor performance of the laboratory and field measurement systems or as a possible corrective action 

measure, as needed.  Performance audits are conducted to determine the accuracy of the total measurement 

system(s) and generally consist of quantitative data independently obtained for comparison with routinely 

obtained data in a measurement system (e.g., performance evaluation samples).  System audits consist of 

direct observations of work being performed (field sampling activities and laboratory operations), and 

inspection of equipment use, calibration, and maintenance to verify adherence to QA/QC requirements. 

A system audit of field sampling activities will be conducted by the consultant’s QA officer or 

designee.  Preferably, the audit will be conducted by an individual that has no direct responsibilities for the 

activities being audited.  DEQ will be notified of any system audit in advance, so that DEQ personnel may 

attend.  Checklists for the field system audit are presented in Tables 5, 6, and 7.  The field system audit will 

consist of direct observation of field work during various site characterization activities (e.g., drilling of 

monitoring wells; groundwater, surface water, and soil vapor sampling).   

At the beginning of the field system audit, the auditor(s) will meet with the audited party to define 

the scope of the audit.  The physical audit will consist of reviewing audited activities, completing the audit 

checklist, and noting any nonconformances, deficiencies, and relevant observations.  An exit review will be 

conducted with the audited party to present preliminary audit findings. 

The auditor or designee will prepare an audit report that includes findings, nonconformances, 

observations, recommended corrective action, and a schedule for completion of such action, as well as a 

copy of the field checklist.  An example audit report format is provided in Tables 5, 6, and 7. 

For each identified nonconformance, the auditor will issue a corrective action report as part of the 

audit report to notify the responsible party (the individual responsible for implementing the recommended 

corrective action) of the recommended corrective action and its schedule for completion (see Section 10.0).  

If a field corrective action is required, the project manager and/or QA task leader will be notified.  The audit 

report will be distributed to the consultant's QA officer and project manager and, if appropriate, to the 

Boeing project manager.   

The audit will remain open until all corrective action is completed by the responsible party and 

approved by the consutant's QA officer and QA task leader.  Once all findings are corrected and 

documented on corrective action reports, the audit will be closed by the consultant's QA officer or QA task 

leader.  Closure may be affected by either a memorandum to be filed with the audit report or by another 

appropriate method.   

A laboratory system audit will be conducted, as needed, using guidelines setup by the analytical 

testing contractor. 
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10.0 CORRECTIVE ACTIONS 

Corrective actions will be required if there are deviations from the methods or QA requirements 

established in this QAPP or there are equipment or analytical malfunctions.  Corrective action procedures 

will be implemented based on the type of unacceptable data and will be developed on a case-by-case basis.  

The following corrective actions may be included: 

 Altering procedures in the field 

 Using a different batch of sample containers 

 Performing an audit of field or laboratory procedures 

 Reanalyzing samples (if holding times allow) 

 Collecting verification samples 

 Evaluating sampling and analytical procedures to determine possible causes of the 

discrepancies 

 Accepting the data with no action, acknowledging the level of uncertainty 

 Rejecting the data as unusable. 

During field operations and sampling procedures, the field personnel will be responsible for 

conducting and reporting required corrective action.  A description of any corrective action taken will be 

entered in the daily field notebook.  If field conditions do not allow for conformance with this QAPP, the 

consultant's project manager and/or QA task leader will be consulted immediately.  For any corrective 

action or field condition resulting in a revision of this QAPP, the QA task leader will consult with the 

consultant's QA officer, who will authorize changes or exceptions to the QAPP, as necessary, and 

appropriate. 

During laboratory analysis, the laboratory Project Manager will be responsible for taking required 

corrective actions in response to equipment malfunctions.  If an analysis does not meet data quality goals 

outlined in this QAPP, corrective action will generally follow the guidelines in the EPA analytical methods 

noted in this QAPP and the EPA guidelines for data validation (1999, 2004).  If analytical conditions are 

such that nonconformance with this QAPP is indicated, the consultant's QA officer and/or QA task leader 

will be notified as soon as possible so that any additional corrective actions can be taken. 

Corrective action reports (Table 8) will be used to document responses to reported 

nonconformances.  These reports may be generated from internal or external audits or from informal 

reviews of project activities.  Corrective action reports will be reviewed initially for appropriateness of 

recommendations and actions by the consultant's QA officer (for QA matters) and by the consultant's project 

manager (for technical approach).  The consultant's project manager and QA officer will jointly define 

responsibilities for scheduling, performing, documenting, and assessing the effectiveness of the required 

action.  The contractor's QA officer is ultimately responsible for implementation of appropriate corrective 

action and maintenance of a complete record of QC issues and corrective actions. 
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11.0 REPORTING 

QA reports will include analytical reports from the laboratory and corrective action reports from the 

consultant's QA officer.  All reports required under this QAPP will be submitted to the project manager or 

QA task leader. 

 

11.1 LABORATORY REPORTS 

The laboratory project manager will transmit written reports that summarize the test procedures and 

provide test results and QC data required for validation, as well as the elements listed in Section 7.0.  

Laboratory reports and analytical results will be signed by the laboratory manager and submitted in data 

packages to the Boeing project manager and the consultant's project manager or QA task leader. 

 

11.2 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Reports of significant QA deficiencies will be immediately provided to the consultant's QA officer 

by the QA task leader upon discovery.  Verbal notice will be followed with written documentation through a 

technical memorandum and a corrective action report.  The consultant's QA officer will be responsible for 

reporting QA problems to the project manager. 

All reported data will include results of the QA data validation review and conclusions containing 

information regarding data accuracy, precision, completeness, and any corrective action and sampling 

procedure alteration documentation.  Data validation reports will be submitted to DEQ in the periodic 

progress report following completion of data validation. 

 

*  *  *  *  *  *  *  * 

 

This QAPP has been prepared under the supervision and direction of the following key staff: 

 

LANDAU ASSOCIATES, INC. 

 
Christine B. Kimmel, L.G. 

Senior Geologist 

 

CBK/tam 
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TABLE 1 
DATA QUALITY OBJECTIVES AND SAMPLING PROGRAMS 

BOEING OF PORTLAND  
PORTLAND, OREGON 

 
 
 

Data Quality Objective Parameter Sampling Programs 

Data Users Boeing, Oregon Department of Environmental Quality  

Data Use/Decision Monitoring/Characterization/Necessity of Remedial Action 

Data Type Concentrations of Constituents of Concern (a) 

Data Quality Objectives (b)  

- Precision (c,d) 
Matrix spike and laboratory duplicates 

Field duplicates 

 - Accuracy
 
(c,d) Matrix and surrogate spikes 

- Representativeness
 
(c) 

Field and laboratory blanks (e) 

Sampling protocols 

- Completeness (c) 90 percent 

- Comparability Follow Method SW-846 

Quantitation Limit (f) See Table 3 

  

  

(a) Potential constituents of concern are identified in Section 1.0 of this QAPP. 

(b) Developed in accordance with EPA (1989, 2006) and DEQ (2001) guidance documents. 

(c) Criteria for the evaluation of precision, accuracy, representativeness, and completeness 
are discussed in Section 8.0 of this QAPP. 

(d) Control limits for evaluation of precision and accuracy for project analytes are listed in  
        Tables 2 and 3. 

(e) Quality assurance blank concentrations will be monitored and corrective action determined  
On a case-by-case basis, as described in Section 10.0 of this QAPP. 

(f) Quantitation limits may be affected by matrix interferences.  Values are based on current  
laboratory data. 



TABLE 2a

MATRIX SPIKE/SURROGATE RECOVERY/

LABORATORY CONTROL SAMPLE LIMITS FOR WATER

BOEING OF PORTLAND

PORTLAND, OREGON

Page 1 of 2

Compound MS/MSD LCS/LCSD

LCS Spike 

Max RPD (a)

LCS 

Max RPD DUP RPD

Volatile Organic Compounds (Method 8260C by 25 ml purge)

1,1,1-Trichloroethane 85-140 79-127 30 30 ---

1,1,2,2-Tetrachloroethane 75-131 80-125 30 30 ---

1,1,2-Trichloroethane 85-129 80-120 30 30 ---

1,1-Dichloroethane 88-136 89-122 30 30 ---

1,1-Dichloroethene 83-150 80-123 30 30 ---

1,2-Dichloroethane 82-135 80-127 30 30 ---

1,2-Dichloropropane 91-126 80-120 30 30 ---

112Trichloro122Trifluoroethane 87-158 78-132 30 30 ---

2-Butanone 58-168 70-130 30 30 ---

2-Hexanone 59-169 80-129 30 30 ---

4-Methyl-2-pentanone 69-149 70-123 30 30 ---

Acetone 57-163 58-146 30 30 ---

Benzene 87-126 80-120 30 30 ---

Bromodichloromethane 82-133 80-120 30 30 ---

Bromoform 60-138 70-128 30 30 ---

Bromomethane 69-135 66-124 30 30 ---

Carbon Disulfide 73-157 80-128 30 30 ---

Carbon Tetrachloride 81-148 74-133 30 30 ---

Chlorobenzene 78-133 80-120 30 30 ---

Chloroethane 70-139 67-124 30 30 ---

Chloroform 86-136 80-120 30 30 ---

Chloromethane 55-152 55-135 30 30 ---

Dibromochloromethane 79-125 80-120 30 30 ---

Ethylbenzene 80-140 80-120 30 30 ---

Methylene Chloride 84-122 80-120 30 30 ---

Styrene 63-151 80-122 30 30 ---

Tetrachloroethene 63-156 80-120 30 30 ---

Toluene 83-127 80-120 30 30 ---

Trichloroethene 85-131 80-120 30 30 ---

Trichlorofluoromethane 67-161 66-134 30 30 ---

Vinyl Acetate 57-159 57-157 30 30 ---

Vinyl Chloride 65-151 65-127 30 30 ---

cis-1,2-Dichloroethene 82-129 80-120 30 30 ---

cis-1,3-Dichloropropene 74-132 74-120 30 30 ---

m+p-Xylene 81-137 80-120 30 30 ---

o-Xylene 81-137 80-120 30 30 ---

trans-1,2-Dichloroethene 88-127 80-121 30 30 ---

trans-1,3-Dichloropropene 71-128 80-120 30 30 ---

Surrogate Data

Compound CASnumber Recovery

Dibromofluoromethane 1868-53-7 77 - 114

1,2-Dichloroethane-d4 17060-07-0 74 - 113

Toluene-d8 2037-26-5 77 - 110

4-Bromofluorobenzene 460-00-4 78 - 110

Diesel Range Organics 60-120 50 - 120 20 20 ---

Motor Oil NA NA NA 20 ---

Surrogate CASnumber Recovery

Chlorobenzene 108-90-7 50 - 150

Orthoterphenyl 84-15-1 50 - 150

NWTPH-Dx 
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TABLE 2a

MATRIX SPIKE/SURROGATE RECOVERY/

LABORATORY CONTROL SAMPLE LIMITS FOR WATER

BOEING OF PORTLAND

PORTLAND, OREGON

Page 2 of 2

Compound MS/MSD LCS/LCSD

LCS Spike 

Max RPD (a)

LCS 

Max RPD DUP RPD

Acetylene 75-125 75-125 20 20 ---

Ethane 34-153 80-120 20 20 ---

Ethene 35-162 75-130 20 20 ---

Methane 35-157 80-120 20 20 ---

Surrogate CASnumber Recovery

Propene  115-07-1 42-131

Metals (Method 6010C)

Aluminum 75-125 90-112 20

Antimony 87-122 88-111 20

Arsenic 81-123 80-120 20

Barium 78-118 90-110 20

Beryllium 87-114 90-111 20

Cadmium 83-116 90-112 20

Calcium 81-118 90-112 20

Chromium 81-120 90-110 20

Cobalt 87-112 90-110 20

Copper 86-122 90-112 20

Iron 75-125 90-112 20

Lead 75-125 88-110 20

Magnesium 75-125 89-110 20

Manganese 75-125 90-110 20

Nickel 86-115 90-111 20

Potassium 83-123 85-115 20

Selenium 75-125 80-120 20

Silver 75-125 80-120 20

Sodium 75-125 87-114 20

Thallium 83-116 85-113 20

Vanadium 90-111 90-110 20

Zinc 85-117 90-111 20

Mercury (Method 7470A) 80-120 80-120 20

Alkalinity SM 20 2320B 59 - 128 97 - 101 5 5 5

Chloride EPA 300.0 90 - 110* 90 - 110 20 20 20

Nitrate EPA 300.0 90 - 110* 90 - 110 20 20 20

Nitrite 90 - 110* 90 - 110 20 20 20

Sulfate EPA 300.0 90 - 110* 90 - 110 20 20 20

Ortho-Phosphorus EPA 300.0 90 - 110* 90 - 110 20 20 20

Hardness Calculation SM 18 2340B NA NA NA NA NA

TOC SM 20 5310C 63 - 142* 91 - 113 20 20 3

TSS**  SM20 2540D NA 80 - 107 NA NA 20

Total Phosphorous as P04  EPA 365.1 90 - 110* 90 - 110 20 20 4

FOG EPA1664A (HEM) 78-114 78-114 16 16 29

FOG EPA1664A (SGT-HEM) 64-132 64-114 26 26 25

NA  =  Not analyzed.

* MS only

** DUP Only

(a)  RPD = Relative Percent Difference.

Note that the statistical QC limits are evaluated every 6 months and are subject to change.  

Conventionals

Methane, Ethane, Ethene, Acetylene Headspace Analysis by RSK-175 
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TABLE 2b

MATRIX SPIKE/SURROGATE RECOVERY/

LABORATORY CONTROL SAMPLE LIMITS FOR SOIL

BOEING OF PORTLAND

PORTLAND, OREGON

Page 1 of 2

Compound Units MS/MSD LCS/LCSD

LCS Spike 

Max RPD

LCS 

Max RPD

DUP 

RPD

Volatile Organic Compounds (Method 8260C by 25 ml purge)

1,1,1-Trichloroethane µg/kg 64-142 71-125 30 30 ---

1,1,2,2-Tetrachloroethane µg/kg 40-152 71-123 30 30 ---

1,1,2-Trichloroethane µg/kg 54-139 80-120 30 30 ---

1,1-Dichloroethane µg/kg 63-142 80-120 30 30 ---

1,1-Dichloroethene µg/kg 61-149 73-129 30 30 ---

1,2-Dichloroethane µg/kg 68-131 71-129 30 30 ---

1,2-Dichloropropane µg/kg 62-135 77-120 30 30 ---

112Trichloro122trifluoroethane µg/kg 56-156 64-137 30 30 ---

2-Butanone µg/kg 37-163 46-153 30 30 ---

2-Hexanone µg/kg 32-160 45-155 30 30 ---

4-Methyl-2-pentanone µg/kg 46-139 61-134 30 30 ---

Acetone µg/kg 31-195 32-209 30 30 ---

Benzene µg/kg 55-143 80-120 30 30 ---

Bromodichloromethane µg/kg 53-136 78-120 30 30 ---

Bromoform µg/kg 38-124 70-120 30 30 ---

Bromomethane µg/kg 42-168 32-162 30 30 ---

Carbon Disulfide µg/kg 48-146 67-122 30 30 ---

Carbon Tetrachloride µg/kg 45-153 69-122 30 30 ---

Chlorobenzene µg/kg 49-135 80-120 30 30 ---

Chloroethane µg/kg 39-152 37-154 30 30 ---

Chloroform µg/kg 61-142 80-120 30 30 ---

Chloromethane µg/kg 51-163 56-120 30 30 ---

Dibromochloromethane µg/kg 51-128 77-120 30 30 ---

Ethylbenzene µg/kg 44-141 80-120 30 30 ---

Methylene Chloride µg/kg 61-141 76-124 30 30 ---

Styrene µg/kg 35-134 76-120 30 30 ---

Tetrachloroethene µg/kg 42-149 78-126 30 30 ---

Toluene µg/kg 50-146 80-120 30 30 ---

Trichloroethene µg/kg 53-144 80-120 30 30 ---

Trichlorofluoromethane µg/kg 47-163 58-133 30 30 ---

Vinyl Acetate µg/kg 21-139 56-137 30 30 ---

Vinyl Chloride µg/kg 50-154 53-120 30 30 ---

cis-1,2-Dichloroethene µg/kg 60-136 80-120 30 30 ---

cis-1,3-Dichloropropene µg/kg 51-131 74-120 30 30 ---

m+p-Xylene µg/kg 44-137 80-120 30 30 ---

o-Xylene µg/kg 42-137 80-120 30 30 ---

trans-1,2-Dichloroethene µg/kg 59-142 79-120 30 30 ---

trans-1,3-Dichloropropene µg/kg 49-129 77-120 30 30 ---

Surrogate Data

Compound CASnumber Recovery

Dibromofluoromethane 1868-53-7 50 - 141

1,2-Dichloroethane-d4 17060-07-0 54 - 135

Toluene-d8 2037-26-5 52 - 141

4-Bromofluorobenzene 460-00-4 50 - 131

Diesel Range Organics mg/kg 60-120 50 - 133 20 20 ---

Motor Oil mg/kg NA NA NA NA ---

Surrogate CASnumber Recovery

Chlorobenzene 108-90-7 50 - 150

Orthoterphenyl 84-15-1 50 - 150

NWTPH-Dx 
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TABLE 2b

MATRIX SPIKE/SURROGATE RECOVERY/

LABORATORY CONTROL SAMPLE LIMITS FOR SOIL

BOEING OF PORTLAND

PORTLAND, OREGON

Page 2 of 2

Compound Units MS/MSD LCS/LCSD

LCS Spike 

Max RPD

LCS 

Max RPD

DUP 

RPD

Metals (Method 6010B/C)

Aluminum 90-110 80-120 20

Antimony 75-125 80-120 20

Arsenic 75-125 80-120 20

Barium 75-125 80-120 20

Beryllium 83-111 80-120 20

Cadmium 75-125 80-120 20

Calcium 75-125 80-120 20

Chromium 75-125 80-120 20

Cobalt 78-113 80-120 20

Copper 75-125 80-120 20

Iron 75-125 80-120 20

Lead 75-125 80-120 20

Magnesium 75-125 80-120 20

Manganese 75-125 80-120 20

Nickel 75-125 80-120 20

Potassium 75-125 80-120 20

Selenium 75-125 80-120 20

Silver 75-125 80-120 20

Sodium 75-125 80-120 20

Thallium 75-125 80-120 20

Vanadium 75-125 80-120 20

Zinc 75-125 80-120 20

Mercury (7471A) 80-120 80-120 20

Metals (Method 6020)

Aluminum 75-125 80-120 20

Antimony 75-125 80-120 20

Arsenic 75-125 80-120 20

Barium 75-125 80-120 20

Beryllium 75-125 80-120 20

Cadmium 75-125 80-120 20

Calcium 75-125 80-120 20

Chromium 75-125 80-120 20

Cobalt 75-125 80-120 20

Copper 75-125 80-120 20

Iron 75-125 80-120 20

Lead 75-125 80-120 20

Magnesium 75-125 80-120 20

Manganese 75-125 80-120 20

Nickel 75-125 80-120 20

Potassium 75-125 80-120 20

Selenium 75-125 80-120 20

Silver 75-125 80-120 20

Sodium 75-125 80-120 20

Thallium 75-125 80-120 20

Vanadium 75-125 80-120 20

Zinc 75-125 80-120 20

NA  =  Not Analyzed.

RPD = Relative Percent Difference.

Note:  The statistical QC limits are evaluated every 6 months and are subject to change.  
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TABLE 2c

MATRIX SPIKE/SURROGATE RECOVERY/

LABORATORY CONTROL SAMPLE LIMITS FOR AIR

BOEING OF PORTLAND

PORTLAND, OREGON

Page 1 of 1

Compound Units MS/MSD LCS/LCSD

Spike 

Max RPD

LCS 

Max RPD

1,1,1-Trichloroethane µg/m3 NA 70-130 NA 25

1,1-Dichloroethene µg/m3 NA 64-117 NA 25

Tetrachloroethene µg/m3 NA 70-130 NA 25

Trichloroethene µg/m3 NA 70-130 NA 25

Vinyl Chloride µg/m3 NA 70-130 NA 25

cis-1,2-Dichloroethene µg/m3 NA 69-120 NA 25

Surrogate CASnumber Recovery

1,2-Dichloroethane-d4 17060-07-0 70 - 130

Toluene-d8 2037-26-5 70 - 130

4-Bromofluorobenzene 460-00-4 70 - 130

NA  =  Not Analyzed.

RPD = Relative Percent Difference.

Note:  The statistical QC limits are evaluated every 6 months and are subject to change.  

Volatile Organic Compounds (Method TO-15)
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TABLE 3

QUANTITATION LIMIT GOALS (a)

BOEING OF PORTLAND

PORTLAND, OREGON

Page 1 of 2

Water Standard 

LOQ (µg/L)

Soil LOQ

(µg/kg)

Chloromethane 0.5 5.0

Bromomethane 0.5 5.0

Vinyl Chloride 0.2 5.0

Chloroethane 0.5 5.0

Methylene Chloride 0.5 5.0

Acetone 5.0 20

Carbon Disulfide 0.5 5.0

1,1-Dichloroethene 0.2 5.0

1,1-Dichloroethane 0.5 5.0

trans-1,2-Dichloroethene 0.2 5.0

cis-1,2-Dichloroethene 0.2 5.0

Chloroform 0.2 5.0

1,2-Dichloroethane 0.2 5.0

2-Butanone 5.0 10

1,1,1-Trichloroethane 0.5 5.0

Carbon Tetrachloride 0.2 1.0

Vinyl Acetate 0.5 10

Bromodichloromethane 0.5 5.0

1,2-Dichloropropane 0.5 5.0

cis-1,3-Dichloropropene 0.2 5.0

Trichloroethene 0.2 5.0

Dibromochloromethane 0.5 5.0

1,1,2-Trichloroethane 0.2 5.0

Benzene 0.2 1.0

trans-1,3-Dichloropropene 0.2 5.0

Bromoform 0.5 5.0

4-Methyl-2-Pentanone (MIBK) 5.0 10

2-Hexanone 5.0 10

Tetrachloroethene 0.2 1.0

1,1,2,2-Tetrachloroethane 0.2 5.0

Toluene 0.2 5.0

Chlorobenzene 0.5 5.0

Ethylbenzene 0.5 5.0

Styrene 0.5 5.0

Trichlorofluoromethane 0.5 5.0

1,1,2-Trichloro-1,2,2-trifluoroethane 0.5 10

m,p-Xylene 0.5 5.0

o-Xylene 0.5 5.0

Soil Vapor (µg/m
3
)

Soil Vapor MDL 

(µg/m
3
)

1,1,1-Trichloroethane 5.5 1.1

Trichloroethene 5.4 1.1

Tetrachloroethene 6.8 1.4

cis-1,2-Dichloroethene 4.0 0.79

1,1-Dichloroethene 4.0 0.79

Vinyl Chloride 2.6 0.51

Volatile Organics - EPA Method 8260C

Volatile Organics - Method TO-15
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TABLE 3

QUANTITATION LIMIT GOALS (a)

BOEING OF PORTLAND

PORTLAND, OREGON

Page 2 of 2

Water Standard 

LOQ (mg/L)

Soil

(mg/kg)

Diesel-range 0.10 7.0

Motor oil-range 0.25 30

Water LOQ (mg/L) 

@ DF1

Water LOQ (mg/L) 

@ DF5

Alkalinity (SM 2320B) 2.0 NA

Chloride (EPA 300.0) 0.4 2.0

Nitrate (EPA 300.0) 0.1 0.5

Sulfate (EPA 300.0) 1.0 5.0

ortho-Phosphorous (EPA 300.0) 0.5 NA

Hardness (Calc 6010) 0.4 NA

Total Organic Carbon (SM 5310C) 1.0 NA

Total Suspended Solids (SM 2540D) 12 NA

Total Phosphorous as Phosphate (EPA 365.1) 0.31 NA

FOG (EPA 1664A) 5.00 NA

Note:  For Anions (chloride, sulfate, and ortho-phosphorus), in order to meet the limit of 1 mg/l for Sulfate 

the lab will run all of the anions undiluted (dilution factor of 1).  If the data cannot be reported at a DF1 

due to interferences elevated levels, we will re-run and report at a dilution factor or 5 (DF 5).

Water Standard 

LOQ (µg/L)

Water Low Level  

LOQ (µg/L)

Methane 15

Ethane 5.0

Ethene 5.0

Acetylene 5.0

Water Standard 

LOQ (mg/L)

Water Low Level  

LOQ (mg/L)

Soil

(mg/kg)

Arsenic 0.04 0.0051 4.00

Barium 0.01 0.00026 1.0

Cadmium 0.01 0.00027 1.0

Chromium 0.03 0.0011 3.0

Lead 0.03 0.0022 3.0

Selenium 0.04 0.0069 4.0

Silver 0.01 0.00091 1.0

Mercury 0.0002 0.00005 0.2

Calcium (for Hardness) 0.4 0.0705 40

Magnesium (for Hardness) 0.2 0.0067 20

LOQ  =  Level of quantitation.

MDL  =  Method detection limit.

(a)

(b) NWTPH-Dx with Acid/Silica Gel Cleanup.

Quantitation limit goals are based on current laboratory data and may be modified during the investigation process 

as methodology is refined.  Quantitation limits listed for soil are based on wet weight; those calculated by the 

laboratory for soil, on dry weight basis, may be higher.  Laboratory quantitation limits will be based on the lowest 

standard on the calibration curve.  Instances may arise where high sample concentrations, nonhomogeneity of 

samples, or matrix interferences preclude achieving the desired quantitation limits and associated QC criteria.

Diesel-Range and Motor Oil-Range Petroleum Hydrocarbons - 

NWTPH-Dx (b)

Conventional Parameters

Methane, Ethane, Ethene, Acetylene - Method RSK-175

Total Metals - Methods 6010C/7000 series (Mercury)
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TABLE 4 
ANALYTICAL METHODS  (a) 

BOEING OF PORTLAND 
PORTLAND, OREGON 

 

Sample Type Analysis Type Extraction/Cleanup Analytical Method 

Water Quality Volatile organic compounds None 8260C 

 

 
Conventional parameters

 
(b) None 

Standard EPA methods 
(300 series) 

 Total Organic Carbon None EPA 415.1 

 Methane/ethane/ethane/acetylene None Modified RSK 175 

 
Diesel and oil-range  

petroleum hydrocarbons 
Acid/Silica Gel 

Cleanup. 
NWTPH-Dx 

Vapor Volatile organic compounds  TO-15 

 

 

 

Soil  Volatile organic compounds  None SW8260C 

  Total metals   None 6010C-7000 series  

 

NPDES Conventional parameters 

  Alkalinity    None SM 2320B 

  Chloride    None EPA 300.0 

  Nitrate    None EPA 300.0 

  ortho-Phosphorous   None EPA 300.0 

  Hardness *   None SM 18 2340B/6010C 

  Total Organic Carbon   None SM 5310C 

  Total Suspended Solids  None SM 2540D 

  Total Phosphorous  as Phosphate None EPA 365.1 

 

 

*Hardness based on a calculation using Calcium & Magnesium by SW-846 6010B 

 

 

(a)  Methods are from SW-846 (SW-846, Third Edition, with most recent updates.  U.S. Environmental Protection Agency). 

(b) Includes nitrate, ortho-phosphorus, total phosphate, sulfate, alkalinity, and chloride. 
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TABLE 5 
FIELD OPERATIONS AUDIT CHECKLIST 

BOEING OF PORTLAND 
PORTLAND, OREGON 

 
FIELD OBSERVATIONS 

 

Yes          No          N/A ___  1. Was permission granted to enter and inspect the facility?  

(Required if RCRA inspection.) 

           

           

           

Yes          No          N/A ___  2. Is permission to enter the facility documented? 

 If yes, where is it documented? 

            

           

   

Yes          No          N/A ___  3. Were split samples offered to the facility?  

 If yes, was the offer accepted or declined? 

           

           

   

Yes          No          N/A ___  4.    Is the offering of split samples recorded?  If yes, where is it recorded? 

           

           

           

Yes          No          N/A ___  5. If the offer to split samples was accepted, were the split samples  collected?  

  If yes, how were they identified? 

           

           

            

Yes          No          N/A ___  6. Are the number, frequency, and types of field measurements and  observations 

taken as specified in the project plan or as directed by the  project coordinator?  

If yes, where are they recorded? 

            

            

            

Yes          No          N/A ___  7. Are samples collected in the types of containers specified for each type of 

analysis?  If no, what kind of sample containers were used? 
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TABLE 5 
FIELD OPERATIONS AUDIT CHECKLIST 

BOEING OF PORTLAND 
PORTLAND, OREGON 

 
FIELD OBSERVATIONS 

 

Yes          No          N/A ___  8. Are samples preserved as required?  If no or N/A, explain. 

   

   

   

Yes          No          N/A ___  9. Are the number, frequency, and types of samples collected as specified in the 

project plan or as directed by the project coordinator?   

 If no, explain why not. 

   

   

   

Yes          No          N/A ___  10. Are samples packed for preservation when required (i.e., packed in  ice, etc.)?   

 If no or N/A, explain why. 

           

           

           

 

Yes          No          N/A ___  11. Is sample custody maintained at all times?  How? 

   

   

   

 

 



Page 1 of 3 

2/22/13  P:\025\116\FileRm\R\TGA\TGA QAPP 2013\QAPP 022213_Tb 5,6,7.docx  LANDAU ASSOCIATES 

TABLE 6 

FIELD OPERATIONS AUDIT CHECKLIST 

DOCUMENT CONTROL 

 

Yes          No          N/A ___  1. Have all unused and voided accountable documents been returned to the  coordinator 

by the team members? 

     

     

     

 

Yes          No          N/A ___  2. Were any accountable documents lost or destroyed?   

  If yes, have document  numbers of all lost or destroyed accountable documents been 

 recorded and where are they recorded? 

    

    

    

 

Yes          No          N/A ___  3. Are all samples identified with sample tags?  If no, how are samples  identified? 

            

            

            

 

Yes          No          N/A ___  4. Are all sample tags completed (e.g., station no., location, date, time, analyses,  signatures 

 of samplers, type, preservatives, etc.)?   

 If yes, describe types of information recorded. 

    

    

    

 

Yes          No          N/A ___  5. Are all samples collected listed on a chain-of-custody record?   

 If yes, describe the type of chain-of-custody record used and what information is 

 recorded. 

    

    

    

 

Yes          No          N/A ___  6. If used, are the sample tag numbers recorded on the chain-of-custody 

 documents? 

   

   

   

Yes          No          N/A ___  7. Does information on sample tags and chain-of-custody records match? 

    

    

    

 

Yes          No          N/A ___  8. Does the chain-of-custody record indicate the method of sample shipment? 
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TABLE 6 

FIELD OPERATIONS AUDIT CHECKLIST 

DOCUMENT CONTROL 

 

Yes          No          N/A ___  9 Is the chain-of-custody record included with the samples in the shipping  container? 

    

    

    

 

Yes          No          N/A ___  10. If used, do the sample traffic reports agree with the sample tags? 

    

    

    

 

Yes          No          N/A ___  11. If required, has a receipt for the samples been provided to the facility (required by 

 RCRA)?  Describe where offer of a receipt is documented. 

    

    

    

 

Yes          No          N/A ___  12. If used, are blank samples identified? 

    

    

    

 

Yes          No          N/A ___  13. If collected, are duplicate samples identified on sample tags and chain-of-custody 

 records? 

     

     

     

 

Yes          No          N/A ___  14. If used, are spiked samples identified? 

    

    

    

 

Yes          No          N/A ___  15. Are logbooks signed by the individual who checked out the logbook from the  project 

 coordinator? 

    

    

    

 

 

Yes          No          N/A ___  16. Are logbooks dated upon receipt from the project coordinator? 

    

    

    

 

Yes          No          N/A ___  17. Are logbook entries dated and identified by author? 
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TABLE 6 

FIELD OPERATIONS AUDIT CHECKLIST 

DOCUMENT CONTROL 

 

Yes          No          N/A ___  19. Is the facility's approval or disapproval to take photographs noted in a logbook? 

    

    

    

 

Yes          No          N/A ___  19. Are photographs documented in logbooks  

 (e.g., time, date, description of subject, photographer, etc.)? 

    

    

    

 

Yes          No          N/A ___  20. If film from a self-developing camera is used, are photos matched with logbook 

 documentation? 

    

    

    

 

Yes          No          N/A ___  21.   Are sample tag numbers recorded?   

 If yes, describe where they are recorded. 

    

    

    

 

Yes          No          N/A ___  22. Are calibration of pH meters, conductivity meters, etc., documented?   

 If yes, describe where this is documented. 

            

            

            

 

Yes          No          N/A ___ 23. Are amendments to the project plan documented?   

 If yes, describe where the amendments are documented. 
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TABLE 7 

FIELD OPERATIONS AUDIT CHECKLIST 

DEBRIEFING WITH PROJECT COORDINATOR 

 

Yes         No         N/A___       1. Was a debriefing held with project coordinator and/or other 

 participants? 

           

           

           

 

Yes         No         N/A___       2. Were any recommendations made to the project participants during the 

 debriefing?  If yes, list recommendations. 
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TABLE 8 

CORRECTIVE ACTION REPORT 

BOEING OF PORTLAND 

PORLTAND, OREGON 

 
 
Project Task and Name:   

 

Sampling Dates Involved:   

 

Material to be Sampled:   

 

Measurement Parameter:   

 

Acceptable Data Range:   

 

  

 

Means of Detecting Problems (field observations, systems audit, etc.):   

 

  

 

Problem Areas Requiring Corrective Action:   

 

  

 

  

 

  

 

  

 

Schedule for Corrective Action:   

 

  

 

  

 

Measures to Correct Problems:   

 

  

 

  

 

  

 

  

 

Corrective Actions Initiated By:   

 

Title:   

 

Approval for Corrective Actions:   

 

Title:       Date:   

 

Signature:   



 

 

 

 

 

 

 

 

APPENDIX A 

 

Eurofins Lancaster Laboratories  
Oregon State Certification 
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