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5.2 LABORATORY COC PROCEDURES 

Custody procedures along with the holding time and sample preservative requirements for 
samples will be described in laboratory QA Plans. These documents will identify the laboratory 
custody procedures for sample receipt and log-in, sample storage, tracking during sample 
preparation and analysis, and laboratory storage of data · 

5.3 FINAL EVIDENCE FILES CUSTODY PROCEDURES 

SAIC is the custodian of the evidence file and will maintain the contents of evidence files 
for this investigation, including all relevant records, reports, logs, field notebooks, pictures, 
subcontractor reports, correspondence, laboratory logbooks, and COC forms. The evidence file 
will be stored in a secure, limited-access area and under custody of the SAIC Project Manager. 

Analytical laboratories will retain alLoriginal raw data information (both hard copy and 
electronic) in a secure, limited-access area and under custody of the Laboratory Project Manager. 

6.0 ANALYTICAL PROCEDURES 

All regular and duplicate samples collected during the investigation activities will be 
analyzed by the USACE on-site laboratory in Hazelwood, Missouri. QC split samples will be 
analyzed by Quanterra Laboratory (USACE QA Laboratory) in Earth City, Missouri. 

6.1 LABORATORY ANALYSIS 

. Samples collected during the project will be analyzed by EPA SW-846 or other 
professionally recognized methods. Laboratory standard operating procedures are based on the 
methods as published by the EPA in Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods SW846, Third Edition (November 1986; Revision 1, July 1992; Revision 2, November 
1992; and Updates 1, 2, and 3) or other methods as appropriate. Analytical parameters, methods, 
and quantitation or detection limits are listed in Section 15.9 of the Work Plan. 

If contaminant concentrations are high, or for matrices other than normal waters and soils, 
analytical protocols may be inadequate: In these cases, sample analysis may require modifications 
to defined methodology. All analytical method variations will be identified in investigation-specific 
addenda These may be submitted for regulatory review and approval when directed by the 
USACE Project Manager. 

These SOPs must be adapted from and reference standard EPA SW-846 or other 
appr~priate methods and thereby specify: 

• procedures for sampl~ preparation, 
• instrument start-up and performance check, 
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• procedures to establish the actual and required detection limits for each parameter, 
• initial and continuing calibration check requirements, 
• specific methods for each sample matrix type, and 
• required analyses and QC requirements. 

7.0 CALIBRATION PROCEDURES AND FREQUENCY 

1bis section describes procedures for maintaining the accuracy of all the instruments and 
measuring equipment that are used for conducting field tests and laboratory analyses. These 
instruments and equipment shall be calibrated before each use or on a scheduled, periodic basis 
according to manufacturer instructions. 

7.1 FIELD INSTRUMENTS/EQUIPMENT 

Instruments and equipment used to gather, generate, or measure environmental data will be 
calibrated with sufficient frequency and in such a manner that accuracy and reproducibility of 
results are consistent with the manufacturer's specifications. All field instruments for this purpose 
will have unique, traceable identifiers. The SSHO or his/her designate will be responsible for 
performing and documenting daily calibration/checkout records for instruments used in the field. 

Equipment to be used . during the field sampling will be examined to certify that it is in 
operating condition. · This will include checking the manufacturer's operating manual and 
instructions for each instrument to ensure that all maintenance requirements are being observed. 

·Field notes from previous sampling trips will be reviewed so that the notation on any prior 
equipment problems will not be overlooked, and all necessary repairs to equipment will be carried 
out. Spare parts or duplication of equipment Will be available to the sampling effort. 

Calibration of field instruments is governed by the specific SOP for the applicable field 
analysis method, and. it will be performed at the intervals specified in the SOP. If no SOP is 
available, calibration of field instruments will be performed at intervals specified by . the 
manufacturer or more frequently as conditions dictate. Calibration procedures and frequency will 
be recorded. 

Field instruments to be used for this investigation are discussed in Section 14.0 of the Work 
Plan. If an internally calibrated field instrument fails to meet calibration/checkout procedures, it· 
will be returned to the manufacturer for service and a back-up instrument will be calibrated and 
used in its place. 

7.2 LABORATORY INSTRUl\1ENTS 

Calibration of laboratory equipment will be based on approved written procedures. Records 
of calibration, repairs,· or replacement will be filed and maintained by laboratory personnel 
performing QC activities. These records will be filed at the location where the work is performed 
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and will be subject to QA audit. Procedures and records of calibration will follow USACE and 
SAIC-reviewed laboratory-specific QA Plans. 

In all cases where analyses are conducted according to the EPA CLP or SW 846 protocols, 
the calibration procedures and frequencies specified in the applicable CLP RAS Statement of Work 
(SOW) or SW 846 methods will be followed exactly. For analyses governed by SOPs, refer to the 
appropriate SOP for the required calibration procedures and frequencies. 

Records of calibration will be kept as follows: 

• If possible, each instrument will have a record of calibration with an assigned record 
number. 

• A label will be affixed to each instrument showing identification numbers, 
manufacturer, model nwilbers, da!~ of last calibration, signature of calibrating analyst, 
and due date of next calibration. Reports and compensation or correction figures will be 
maintained with instrument. 

• A written step-wise calibration procedure will be available for each piece of test and 
measurement equipment. 

~ Any instrument that is not calibrated to. the manufacturer's original specification will 
display a warning tag to alert the analyst that the device carries only a "Limited 
Calibration." · 

8.0 INTERNAL QUALITY CONTROL CHECKS 

8.1 FIELD SAMPLE COLLECTION 

The assessment ·of field sampling precision and accuracy will be made by collecting field 
duplicates and splits in accordance with USACE protocol and the procedures described in the 
project Work Plan. i 

8.2 LABORATORY ANALYSIS 

Analytical QC procedures for these investigations are specified in the individual method 
descriptions. These specifications include the types of QC checks normally required; method 
blanks, LCS, MS, MSD, calibration standards, internal standards, surrogate standards, tracer 
standards, calibration check standards, 'and laboratory duplicate analysis. Calibration compounds 
and concentrations to be used and the method of QC acceptance criteria for these parameters have 
been identified. · 
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To ensure the production of analytical data of known and documented quality, laboratories 
associated with these investigations will implement all method QA and QC checks. 

' 

8.2.1 QA Program 

All subcontracted analytical laboratories will have a written QA program that provides rules 
and guidelines to ensure the reliability and validity of work conducted at the laboratory. 
Compliance with the QA program is coordinated and monitored by the laboratory's QA 
department, which is independent of the operating departments. For these investigationS selected 
support laboratory Quality Assurance Plans will be referenced and implemented in their entirety. 

The stated objectives of the laboratory QA program are to: 

• properly collect, preserve, and store all samples; 

• maintain adequate custody records from sample collection through reporting and 
archiving of results; 

• use properly trained analysts to analyze all samples by approved methods within 
· holding times; 

• produce defensible data with associated documentation to show that each system was 
calibrated and operating within precision and accuracy control limits; 

• accurately calculate,· check, report, and archive all data usmg the Laboratory 
Information Management System; and 

• document all the above activities so that all data can be independently validated. 

All laboratory procedures are documented in writing as SOPs, which are edited and 
controll.ed by the QA department. Internal QC measures for analysis will be conducted with their 
SOPs and the individual method requirements specified. 

; 

8.2.2 QC Checks 

Implementation of QC procedures during sample collection, analysis, and reporting ensures 
that the data obtained are consistent with its intended use. Both field QC and laboratory QC checks 
are performed throughout the work effort to generate data confidence. Analytical QC measures are 
used to determine if the analytical process is in control, as well as to determine the sample matrix 
effects on the data being generated. · 

SpecificationS include the types ofQC required (duplicates, sample spikes, surrogate spikes, 
reference samples, controls, blanks, etc.), the frequency for implementation of each QC measure, 
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compounds to be used for sample spikes and surrogate spikes, and the acceptance criteria for 
this QC. 

Laboratories will provide documentation in each data package that both initial and ongoing 
instrument and analytical QC functions have been met. Any non-conforming ·analysis will be 
reanalyzed by the laboratory, if sufficient sample volume is available. It is expected that sufficient 
sample volumes will be collected to provide for reanalyses, if required. 

9.0 CALCULATION OF DATA QUALITY INDICATORS 

9.1 FIELD :MEASURE:MENTS DATA 

Field data will be assessed by the site QC (QC) Field Representative. The site QC Field 
Representative will review the field resqlts for.compliance with the established QC criteria that are 
specified in the QAPP and Work Plan. Accuracy of the field measurements will be assessed using 
daily instrument calibration, calibration check, and analysis of blanks. Precision will be assessed 
on the basis of reproducibility by multiple reading of a single sample. 

Field data completeness will be calculated using Equations (la) and (lb). 

Sample Collection (1a): 

Completeness = [ # of Sample Points Sampled+ # of Sample Points Planned] x 100% (Ia) 

Field Measurements (1 b): 

Completeness=[# of Valid Field Meas. Made+# of Field Meas. Planned] x 100% . (lb) 

9.2 LABORATORY DATA 

Laboratory results will be assessed for compliance with required precision, accuracy, 
completeness, and sensitivity as follows. 

9.2.1 Precision 

The precision of the laboratory analytical process will be determined through evaluation of 
LCS analyses. The standard deviation of these measurements over time will provide confidence 
that implementati9n of the analytical protocols was consistent and acceptable. These measurements 
will establish the precision of the laboratory analytical process. · 
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Investigative sample matrix precision will be assessed by comparing the analytical results 
between MS/MSD for organic analysis and laboratory duplicate analyses for inorganic analysis. 
The RPD will be calculated for each pair of duplicate analysis using Equation (2) and produce an 
absolute value for RPD. This precision measurement will include variables associated with the 
analytical process, influences related to sample matrix interferences, and sample heterogeneity. 

S-D 
RPD = (S +D) X 100, (2) 

2 

where: 

S = first sample value (original or MS value), 
D =second sample value (duplic~te orJy1SD value). 

9.2.2 Accuracy 

The accuracy of the laboratory analytical measurement process will be determined by 
comparing the percent recovery for the LCS versus its documented true value. 

Investigative sample accuracy will be assessed for compliance with the established QC 
criteria that are described in Section 3.0 of this QAPP using the analytical results of method blanks, 
reagent/preparation blank, MS/MSD samples, field blank, and bottle blanks. The percent recovery 
(%R) of MS samples will be calculated using Equation (3). This accuracy will include variables 
associated with the analytical process, influences related to sample matrix interferences, and sample 
heterogeneity. · 

where: 

%R = A - B X 100, 
·C 

(3) 

A = the analyte concentration determined experimentally from the spiked sample, 
B = the backgrqund level determined by a separate analysis of the unspiked sample, 
C =the amount of the spike added. · 

9.2.3 Completeness 

Data completeness of laboratory' analyses will be assessed for compliance with the amount 
of data required for decision making. The completeness is calculated using Equation ( 4). 

Completeness=[# ofValid Lab Meas. Made+# of Lab Meas. Planned] x 100% (4) 

11 

• 



9.2.4 Sensitivity 

Achieving method detection limits depends on sample preparation techniques, instrumental 
sensitivity, and matrix effects. Therefore, it is important to determine actual method detection 
limits (MDLs) through the procedures outlined in 40 c;FR 136, Appendix C. l\.IDLs should be 
established for each major matrix under investigation (i.e., water, soil, dust, sludge) through 
multiple determinations, leading to a statistical evaluation of the :MDL. 

It is important to monitor instrument sensitivity through calibration blanks and low 
concentration standards to ensure consistent instrument performance. It is also critical to monitor 
the analytical method sensitivity through analysis of method blanks, calibration check samples, and 
LCSs, etc. 

9.3 PROJECT COMPLETENESS 

Project completeness will be determined by evaluating the planned versus actual data. 
Consideration will be given for project changes and alterations during implementation. All data not 
flagged as rejected. by the review, verification, validation, or assessment processes will be 
considered valid. Overall, the project completeness will be assessed relative to media, analyte, and 
area of investigation. 

9.4 REPRESENTATIVENESS/COMPARABILITY 

Representativeness expresses the degree to which data accurately reflect the analyte or 
parameter of interest for the environmental media examined at the site. It is a qualitative term most 
concerned with the proper design of the sampling program. Factors that affect the 
representativeness of analytical data include appropriate sample population definitions, proper 
sample collection and preservation techniques, analytical holding times, use of standard analytical 
methods, and determination of matrix or analyte interferences. Sample collection, preservation, 
anal~cal holding time, analytical method application, and matrix interferences will be evaluated 
by reviewing project documentation and QC analyses. 

Comparability, like representativeness, is a qualitative term relative to a project data set as 
an individual. These investigations will employ narrowly defined sampling methodologies, site 
audits/surveillances, use of standard sampling devices, uniform training, documentation of 
sampling, standard analytical protocols/procedures, QC checks with standard control limits, and 
universally accepted data reporting units to ensure comparability to other data sets. Through proper 
implementation and documentation of these standard practices, the project will establish confidence 
that data will be comparable to other pr~ject and programmatic information. 

Additional input to determine representativeness and comparability may be gained through · 
statistical evaluation of data populations, chemical charge balances, compound evaluations, or dual 
measurement comparisoils. 
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10.0 CORRECTIVE ACTIONS 

Corrective actions may be required for two major types of problems: analytical/equipment 
problems and noncompliance with criteria. Analytical and equipment problems may occur during 
sampling, sample handling, sample preparation, laboratory instrumental analysis, and data review. 

Noncompliance with specified criteria and analytical/equipment problems will be 
documented through a formal corrective action program at the time the problem is identified. The 
person identifying the problem is responsible for notifying the SAIC Project Manager and the 
USACE Project Manager. When the problem is analytical in nature, information on these problems 
will be promptly communicated to the SAIC Analytical Laboratory Coordinator. Implementation 
of corrective action will be confirmed in writing. 

Any nonconformance with the established QC procedures in the QAPP or Work Plan Will 
be identified and corrected in accordance.with the. QAPP. The SAIC Project Manager or his/her 
designee will issue an NCR for e·ach nonconforming condition~ 

Corrective actions will be implemented and documented in the field record book. No staff 
member will initiate corrective action without prior communication of findings through the proper 
channels. If corrective actions are deemed insufficient, work may be stopped through a stop-work 
order issued by the SAIC Project Manager and the USACE Project Manager. 

10.1 SAMPLE COLLECTION/FIELD MEASUREMENTS 

Technical staff and project personnel will be responsible for reporting all suspected 
technical and QA nonconformances or suspected deficiencies of any activity or issued document by 
reporting the situation to the SAIC Project Manager or his/her designee. The manager will be 
responsible for assessing the suspected· problems in consultation with the SAIC Project QA 
Manager to make a decision based on the potential for the situation to impact the quality of the 
data. When it is determined that the situation warrants a reportable nonconformance and corrective 
action, then an NCR will be initiated by the manager. 

The manager will be responsible for ensuring that corrective actions for nonconformances 
are initiated by: 

• evaluating all reported nonconformances, 
• controlling additional work on nonconforming items, 
• determining disposition or action to be taken, 
• maintaining a log of nonconfo~ances, 
• reviewing NCRs and corrective actions taken, and. 
• ensuring ~t NCRs are included in the final site documentation project files. 

If appropriate, the SAIC Project Manager will ensure that no additional work dependent on 
the nonconforming activity is performed until the corrective actions are completed . 
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• All appropriate measures will be taken to prepare and clean up samples in an attempt to 
achieve the practical quantitation limits as stated. When difficulties arise in achieving 
these limits, the laboratory will notify SAIC and the USACE to determine problem 
resolution. All corrective actions will be thoroughly documented. 

• Any dilutions impacting the practical quantitation limits will be documented in case 
narratives along with revised quantitation limits for those analytes affected. Analytes 
detected above the method detection limits, but below the practical quantitation limits, 
will be reported as estimated values. 

• Failure of method-required QC to meet the requirements specified in this project QAPP 
shall result in review of all affected data. Resulting corrective actions may encompass 
those identified earlier. SAIC and USACE will be notified as soon as possible to 
discuss possible corrective actions, particularly when unusual or difficult sample 
matrices are encountered. . 

• When calculation and reporting errors are noted within any given data package, reports 
will be reissued with applicable corrections. Case narratives will clearly state the 
reasons for reissuance of reports. 

11.0 DATA REDUCTION, VALIDATION, AND REPORTING 

11.1 DATA REDUCTION 

11.1.1 Field Measurements and Sample Collection 

Raw data from field measurements and sample collection activities will be appropriately 
recorded in field logbooks. Data to be used in project reports will be reduced and summarized. 
The methods of data reduction will be documented. 

The SAIC Project Manager or his/her designee is responsible for data review of all 
field-generated data. This includes verifying that all field descriptive data are recorded properly, .. 
that all field instrument calibration requirements have been met, that all field QC data have met 
frequency and criteria goals, and that field data are entered accurately in all logbooks and 
worksheets. 

11.1.2 Laboratory Services 

All regular and duplicate sample's collected for this investigation will be sent to the USACE 
on-site laboratory in Hazelwood, Missouri. QC split samples will be anal~ by Quanterra 
Laboratory in Earth City, Missouri. Data reduction, evaluation, and reporting for samples analyzed 
by each laboratory will be performed according to specifications outlined in the laboratory's QA 
plan. Laboratory reports willmclude documentation verifying analytical holding time compliance. 
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The laboratory will perfonn in-house analytical data reduction under the direction of the 
Laboratory QA Officer. The Laboratory QA Officer is responsible for assessing data quality and 
informing SAIC and USACE of any data which are considered "unacceptable" or require caution 
on the part of the data user in tenns of its reliability. Data will be reduced, evaluated, and reported 
as described in the laboratory QA plan. Data, reduction, review, and reporting by the laboratory will 
be conducted as follows: 

• Raw data are produced by the analyst who has primary responsibility for the correctness 
and completeness of the data All data will be generated and reduced following the 
QAPP defmed methods and implementing laboratory SOP protocols. 

• Level 1 technical data review is completed relative to an established set of guidelines by 
a peer analyst. The review shall ensure the completeness and correctness of the data 
while assuring all method QC measures have been implemented and were within 
appropriate criteria. 

• Level 2 technical review is completed by the area supervisor or data review specialist. 
This reviews the data for attainment of QC criteria as outlined in the established 
methods and for overall reasonableness. It will ensure all calibration and QC data are in 
compliance and check at least 10 percent of the data calculations. This review shall 
document that the data package is complete and ready for reporting and archival. 

• Upon acceptance ofthe raw data by the area supervisor, the report is generated and sent 
to the_ Laboratory Project Manager for Level3 administrative data review. This review 
will ensure consistency and compliance with all laboratory instructions, the laboratory 
QA plan, the project laboratory SOW, and the project QAPP. 

• The Laboratory Project Manager will complete a thorough review of all reports. 

• .Final reports will be generated and signed by the Laboratory Project Manager. 

• Data Will then be delivered to SAIC for data validation. 

The data review process will include identification of any out-of-control data points and 
data omissions, as well as interactions with the laboratory to correct data deficiencies. Decisions to 
repeat sample collection and analyses may be made by the Project Manager based on the extent of 
the deficiencies and their importance in the overall context of the project. The laboratory will 
provide flagged data to include such items as: (1) concentration below required detection limit, (2) 
estimated concentration due to poor spike recovery~ and (3) concentration of chemical also found in 
laboratory blank. - · 

Laboratories will prepare and retain full analytical 'and QC documentation for the project. . 
Such retained documentation will ~e both hard (paper) copy and electronic storage ·media 
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(e.g., magnetic tape) as dictated by the analytical methodologies employed. As needed, laboratories 
will supply hard copies of the retained information. 

Laboratories will provide the following information to SAIC in each analytical data 
package submitted: 

• cover sheets listing the samples included m the report and narrative comments 
describing problems encountered in analysis; 

• tabulated results of inorganic, organic, radionuclide, and miscellaneous parameters 
identified and quantified; 

• analytical results for QC sample spikes, sample duplicates, initial and continuous 
calibration verifications of standards and blanks, standard procedural blanks, LCSs and 
other deliverables as identified in .Section 11.3; and · 

• tabulation of instrument detection limits determined in pure water. 

11.2 DATA VALIDATION 

11.2.1 Data Validation Approach 

A systematic process for data verification and validation will be performed to ensure that 
the precision and accuracy of the analytical data are adequate for their intended use. The greatest · 
uncertainty in a measurement 1s often a result of the sampling process and inherent variability in the 
environmental media rather than the analytical measurement. Therefore, analytical data validation 
will be performed only to the level necessary to minimize the potential of using false positive or 
false negative results in the decision-making process (i.e., to enstire accurate identification of 
detected versus non-detected compounds). 1bis approach is consistent with the DQOs for the 
project, with the analytical methods, and for deteili'Jning contaminants of concern and calculating 
ri~ . 

Samples will be analyzed through implementation of "definitive" analytical methods. 
"Definitive data" will be reported consistent with the deliverables identified in Section 11.3, 
Tables 11-1 and 11-2. This report content is consistent with what is understood as an EPA Level 
ill deliverable (data forms including laboratory QC and calibration information). This "Definitive 
data" will then be validated through the review process presented in Section 11.2.2. DQOs 
identified in Section 3.0 and method-specified criteria will be validated. Comprehensive analytical 
information will be retained by the subcontract laboratory. 

Validation will be accomplished by comparing the contents of the data packages and 
QA/QC results to requirements contained in the requested analytical methods. The SAIC 

18 

• 



validation support staff will be responsible for these activities. The protocol for analyte data 
validation is presented in: 

• SAIC Quality Assurance Technical Procedures Volume I, Data Management; 
• EPA CLP National Functional Guidelines for Organic Data Review (EPA 1994b ); and 
• EPA CLP National Functional Guidelines for Inorganic Data Review (EPA 1994c). 

SAIC validation support staff will conduct a systematic review of the data for compliance 
with the established QC criteria based on the following categories: 

• holding times, 
• blanks, 
• LCSs, 
• surrogate recovery (organic methods), 
• internal standards (primarily .organic methods), 
• isotopic tracers (tadionuclide methods), 
• ICP or atomic absorption QC, 
• calibration, 
• sample reanalysis, 
• secondary dilutions, and 
• laboratory case narrative. 
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Table 11-1. Summary of Analytical Hard-copy Data Deliverables 

Method requirements 

Requirements for all methods: . 
- Holding time infonnation and methods requested 
- Discussion of laboratory analysis, including any 

laboratory problems 

Radiocltemica/ Analysis 
- Sample results 
- hllrialcalibrarion 
- Efficiency check 
- Background detenninations 
- . Spike recover results 

Internal standard results (tracers or carriers) 
- Duplicate results 
., Self-absorption factor (a,~) 
- Cross-talk factor (cx,j3) 
- LCS 
- Runlog 

LCS - laboratory control sample 
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Deliverables 

Signed chain-of-custody forms 

Case narratives 

Report results 
Efficiency detennination 
%Difference from calibration 
Report results 
Report results 
Report results 
Spike added and %Recovery 
Standard added and %Recovery 
Report results and %RPD 
Report factors 
Report factors and control criteria 
LCS results and control criteria 
Copy of run log 
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Table 11-2. Standard Electronic Data Deliverables 

Column Length Field Description 
Position 

Header Record 

1-20 20 SAIC Project Number 

21-28 8 Data Submission Date (M:MIDDIYY) 

29-33 6 Number of Records (Rows) in the file including header and terminating records 

34-74 40 Submitting Laboratory Name 

Detail Record 

1-20 20 SAIC Sample Identification Number 

21-28 8 Date of Sample Collection (MM!DDIYY) 

29-33 •' 5 Time of Sample Collection (HH:'MM: military format) 

34-48 IS Laboratory Analytical Batch/Sample Delivery Group (SDG) Number 

49-56 8 SampleMa~ --
57-76 20 Laboratory Sample Identification Number 

77-84 8 Sample Extraction/Preparation Date (MMJDDIYY) 

85-92 8 Sample Analysis Date (MM/DDIYY) 

93-97 5 Sample Analysis Time (HH:'MM: military format) 

98-100 3 Analysis/Result Type - This field is used to designate the type of analysis perfonned_ 
Valid values are as follows: 

REG= Regular Sample Analysis 
DUP = Laboratory Duplicate Analysis 
DIL = Secondary Dilution Analysis 
REn = Re-analysis where "n" is asequential number 

101-112 12 Chemical Abstract Services (CAS) Number 

113-142 30 Analysis Name 

143-157 15 Analysis Method (Method numbers shall be the EPA, SW-846, NIOSH, etc_ method 
number) 

158-167 10 Result (Report detection limit if not detected) 

168-177 10 Radiological Counting Error 

178-182 5 Result Qualifier (U, J, etc.) 

. 183-190 8 Unit ofmeasure 
191-200 10 Instrument Detection Limit 

201-205 5 Percent Solids (Report "0" for water matrices) 

206-210 5 Sample Weight/Volume 

211-212 2 Sample WeightiVolume Units 

213-217 5 Dilution 
Termination Record 

1-3 3 $$$ 

Electronic deliverab!'es must have file structure defined in this table. The deliverable file may be either an ASCII text 
file, a dBASE compatible file (.DBF ftle extension), or an Excel spread sheet ftle (.xLS file extension). All fields must 
be presented. Fields that are not applicable for the reported method shall be reported as blank. 
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Consistent with the data quality requirements as defined in the DQOs, all project data and 
associated QC will be evaluated on these categories and qualified as per the outcome of the review. 
Information gathered during this validation process will be consistent with the information 
demonstrated by the USACE Data Validation Form (Figure 11-1). Either these forms or SAIC 
validation forms containing equivalent. documentation will be completed and presented with the 
Quality Control Summary Report (QCSR). 

11.2.2 Primary Analytical Data Validation Categories 

11.2~2.1 Holding Times 

Evaluation of holding times ascertains the validity of results based on the length of time 
from sample collection to sample preparation or sample analysis. Verification of. sample 
preservation must be confirmed and accounted for in the evaluation of sample holding times. The 
evaluation of holding times is essential to establishing sample integrity and representativeness. 
Concerns regarding physical, chemical, or biochemical alteration of analyte concentrations can be 
eliminated or qualified through this evaluation. 

11.2.2.2 Blanks 

The assessment of blank analyses is performed to determine the existence and magnitude of 
contamination problems. The criteria for evaluation <;>f blanks applies to any blank associated with 
the samples, including field, trip, equipment, and method blanks. Contamination during sampling 
or analysis, if not discovered, results in false-positive data. 

Blanks will be evaluated against quantitation limit goals as specified in the Work Plan . 
. Analytical method blanks ·should be below 2x these levels. Field, trip, and equipment rinsate 
blanks will be evaluated against 5x these levels for most analytes and 1 Ox these levels for common 
laboratory solvent analytes. 

11.2.2.3 Laboratory Control Samples 

The LCS .serves as a monitor of the overall performance of the analytical process, including 
sample preparation, for a given set of samples. Evaluation of this standard provides confidence in 
or allows qualification of results based on a measurement of process control during each sample 
analysis. 

11.2.2.4 Surrogate Recovery 

System monitoring compounds are added to every sample, blank, matrix spike, MS, MSD; 
and standard. They are used to evaluate extraction, cleanup, and analytical efficiency by measuring 
recovery on a . sample-specific basis. Poor· system. performance as indicated. by low surrogate 
recoveries is one of the most common reasons for data qualification. Evaluation of surrogate 
recovery is critical to the provision of reliable sample-specific analytical results. 
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FIGURE 11-1. DATA VALIDATION FORM, USACE Page I of2 

DATE: 

REVIEWER NAME: 

SIGNATURE: 

TITLE: 

DATA VALIDATION CHECKLIST 

PROJECT NAME: 

PROJECT NUMBER: 

SAMPLE ID (NUMBERS): 

SAMPLING TEAM: 

1

SAMPLE MATRIX: 

ANALYSESPERFO~D: - -·-· 
-

CESAS DATA REPORTING LEVEL 

. -

FIELD DATA DOCUMENTATION: 

FIELD SAMPLING LOGS: REPORTED ACCEPTABLE NOT 
REQUIRED 

NO YES NO YES 

I. SAMPLING DATES NOTED 

2. SAMPLING TEAM INDICA TED 

3. SAMPLE ID TRACEABLE TO LOCATION 

4. SAMPLE LOCATION 

5. SAMPLE DEPTIIS FOR SOILS 

6. COLLECTION TECHNIQUE (BAILER, PUMP, ETC.) 

7. SAMPLE TYPE (GRAB, COMPOSITE) 

8. SAMPLE CONTAINER 

9. SAMPLE PRESERVATION 
i 

10. CHAIN OF CUSTODY FORM COMPLETED 

11. REQUIRED ANALYTICAL METHODS 

12. FIELD WATER AND SOIL SAMPLE LOGS 

13. NUMBER OF QA & QC SAMPLES COLLECTED 

14. FffiLDEQUWMffiNTCALffiRATION 

15. FIELDEQUWMffiNTDECONTANITNATION 

16. SAMPLE SHIPPING 

COMMENTS: 
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FIGURE 11-1. DATA VALIDATION FORM, USACE (continued) 

LABORATORY DATA VALIDATION: REPORTED 

1. SAMPLING RESULTS 

2. PARAMETERS ANALYZED 

3. ANALYTICAL METHOD 

4. SAMPLE RECEIPT DATE 

5. SAMPLE PREPARATION DATE 

6. HOLDING TIMES 

7. CALIBRATION 

8. MS/MSD RPD OR SAMPLE LD RPD 

9. SURROGATE SPIKE RESULTS 

10. BLANKS 

A. RINSATES 

B. FIELD BLANKS 

c. TRIP BLANKS 

11. SAMPLE pH 

12. SAMPLE TEMPERATURE 

13. DETECTION LIMITS 

14. QCDATA 

A. INORGANIC 

B. ORGANIC 

ANALYTE: 

FLAG:. 

REMARKS: 

OVERALL C0).1.1}v[ENTS: 

DEFINITIONS: 
U Analyte not detected 

. 
.. ... 

I Analyte identified, concentration is estimated value 
UJ Analyte not detected above estimated detection limits 
B Blank contaminated 

NO 

R Rejected value, presence or absence of analyte cannot be verified 
UR Rejected detection limits 
MS Matrix Spike 
MSD Matrix Spike Duplicate 
RPD Relative Percent Difference 
LD Laboratory Duplicate 
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11.2.2.5 Internal Standards 

Internal standards are utilized to evaluate and compensate for sample-specific influences on 
the analyte quantification. They are evaluated to detennine if data require qualification due to 
excessive variation in acceptable internal standard quantitative or qualitative performance 
measures. For example, a decrease or increase in internal standard area counts for organics may 
reflect a change in sensitivity that can be attributed to the sample matrix. Because quantitative 

· determination of analytes is based on the use of internal standards, evaluation is critical to the 
provision of reliable analytical results. 

11.2.2.6 Isotopic Tracers 

Isotopic tracers are utilized to evaluate and compensate for sample-specific influences and 
preparation aberrations on the radionuclide quantification. They are evaluated to determine if data 
require qualification due to excessive_ variation in acceptable tra:cer quantitative or qualitative 
performance measures. For example, a decrease or increase in tracer recovery for a given isotope 
may reflect a change in sensitivity that can be attributed to the sample matrix or preparation 
process. Because quantitative determination of many radionuclides is based on the use of tracers, 
evaluation is critical to the provision of reliable analytical results. 

11.2.2.7 Furnace Atomic Absorption QC 

Duplicate injections and furnace post-digestion spikes are evaluated to establish precision 
and accuracy of individual analytical determinations. Because of the nature of the furnace atomic 
absorption technique and because of the detailed decision tree and analysis scheme required for 
quantitation of the elements, evaluation of the QC is critical to ensuring reliable analytical results. 

11.2.2.8 Calibration 

The purpose of initial and continuing calibration verification analyses is to verify the linear 
dynamic range and stability of instrument · response: Relative instrument response is used to · 
quantitate the analyte results. If the relative response factor is outside acceptable limits, the data · 
quantification is uncert;a.in and requires appropriate qualification. 

11.2.2.9 Sample Reanalysis 

When instrument performance-monitoring standards indicate an analysis is out of control, 
the laboratory is required to reanalyze the sample. If the reanalysis does not solve the problem 
(i.e., surrogate compound recoveries are outside the limits for both analyses), the laboratory is 
required to submit data from both analyses. An independent review is required to determine which 
is the appropriate sample result. 
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11.2.2.10 Secondary Dilutions 

When the concentration of any analyte in any sample exceeds the initial calibration range, a 
new aliquot of that sample must be diluted and reanalyzed. The laboratory is required to report d~ta 
from both analyses. When this occurs, an independent review of the data is required to determine 
the appropriate results to be used for that sample. An evaluation of each analyte exceeding the 
calibration range must be made, including a review of the dilution analysis performed. Results 
chosen in this situation may be a combination of both the original results (i.e., analytes within 
initial calibration range) and the secondary dilution results. . 

11.2.2.11 Laboratory C~se Narratives 

Analytical laboratory case narratives are reviewed for specific information concerning the 
analytical process. This information is used to direct the data validator to potential problems with 
the.data. 

11.3 PROJECT ANAL YfiCAL DATA SET 

Analytical data for this project will be screened electronically and validated by qualified 
chemists. Flags signifying the usability of data will be noted and entered into an analytical data 
base. Deficiencies in data deliverables will be corrected through direct communication with the 
field or laboratory, generating immediate response and resolution. All significant data 
discrepancies:noted during the validation process will documented through NCRs, which are sent to 
the laboratory for clarification and correction. 

Decisions to repeat sample collection and analyses may .be made by the SAIC Project 
Manager based on the extent of the deficiencies and their importance in the overall context of the 
project 

All data generated for investigations will be computerized in a format organized to facilitate 
data review and evaluation. The computerized data set will include data flags in accordance with 
the above-referenced protocols as well as additional comments of the Data Review Team. The 
associated data flags will include such items as: (1) estimated concentration below-required 
reporting limit; (2) estimated concentr~tion due to poor calibration, internal standard, or surrogate 
recoveries; (3) estimated concentration due to poor spike recovery; and (4) estimated concentration 
of chemical that was also determined in the laboratory blank. 

SAIC data assessment will be accomplished by the joint efforts of the data validator, the 
. data assessor, and the Project Manager. Data assessment by data management will be based on the 

criteria that the sample was properly· collected and handled according to the Work Plan and 
Sections 4.0 and 5.0 of this QAPP. An evaluation of. data accuracy; precision, sensitivity and 
completeness, ba5ed on criteria in Section 9.0 of this QAPP, will be performed by a data assessor 
and presented in the QCSR. This data quality assessment will-indicate that data are: (1) usable as a 
quantitative concentration, (2) usable with caution as an estimated concentration, or (3) unusable 
due to out-of-control QC results. 
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Project investigation data sets will be available for controlled access by the SAIC Project 
Manager and authorized personnel. Each data set will be incorporated into investigation reports as 
required. · 

11.4 DATA REPORTING 

Laboratories will prepare arid submit analytical and QC data reports to SAIC in compliance 
with the requirements of this QAPP, including data forms listed in Table 11-1. An electronic copy 
of data will be provided in an ASCII data file, CLP format, or other compatible format for entry 
into the SAIC data base. An acceptable configuration is presented in Table 11-2 with all QA/QC 
sample data being provided in a companion ASCII file. 

The laboratory will be required to confirm sample receipt and log-in information. The 
laboratory will return a copy of the completed COC and coh.finnation of the laboratory's analytical 
log-in to SA.IC within 24 hours of sample receipt. 

The subcontract analytical laboratory will prepare and retain full analytical and QC 
documentation similar to that required by CLP. Such retained documentation will include all hard 
copies and other storage media (e.g., magnetic tape). As needed, the subcontract analytical 
laboratory will make available all retained analytical data information. 

12.0. PREVENTIVE MAINTENANCE PROCEDURES 

12.1 FIELD INSTRUMENTS AND EQUIPMENT 

The field equipment for· this project includes numerous radiological survey instruments 
which are identified in Section 14.0 of the Work Plan. Specific preventative maintenance 
procedures to be followed for field equipment are those recommended by the manufacturers. These 
procedures are included in the technical procedures governing the use of these instruments which 
are listed in Section 7.0 of the Work Plan. 

' 

Field instruments will be checked and/or calibrated before they are shipped or carried to the 
field. Each field instrument will be checked daily against a traceable standard or reference with a 
known value to ensure that the instrument is in proper calibration. Instruments found to be out of 
calibration will be recalibrated before use in the field. If the instrument cannot be calibrated, it will 
be returned to the supplier or manufacturer for recalibration, and a back-up instrument will be used 
in its place. Calibration checks and calibrations will be documented on computer generated forms 
from each instrument and will be maintained as part of the project record. Any maintenance 
conducted on field equipment must be documented in the M&1E Log Book. 

Critical spare. parts · wilJ. be kept on site to minimize down time of malftmctioning 
instruments:. Back-up instruments and equipment should be available on she or within 1-day 
shipment to avoid delays in the field schedules. 
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12.2 LABORATORY INSTRUMENTS 

As part of their QA/Qe Program, a routine preventive maintenance program will be 
conducted by all investigation-associated laboratories to minimize the occurrence of instrument 
failure and other system malfunctions. All laboratory instruments will be maintained in accordance 
with manufacturers' specifications and the requirements of the specific method employed. This 
maintenance will be carried out on a regular, scheduled basis and will be documented in the 
laboratory instrument service log book for each instrument. Emergency repair or scheduled 
manufacturer's maintenance will be provided under a repair and maintenance contract with factory 
representatives. · 

13.0 PERFORMANCE AND SYSTEM AUDITS 

Performance and system audits of both field and laboratory ·activities will be conducted to 
verify that sampling and analysis are performed in accordance with the procedures established in 
the Work Plan and QAPP. Audits of laboratory activities will include both internal and external 
audits. 

13.1 LABORATORY AUDITS 

·The. USAeE HTRW ex conducts on-site audits and validates laboratories on a regular 
basis. These. USAeE independent. on-site systems audits in co!_ljunction with performance 
evaluation samples (performance audits). qualify laboratories to perform USAeE environmental 
analysis every 18 months. 

These system auditS include examining laboratory documentation of sample receiving, 
sample log-in, sample storage, eoe procedures, sample preparation and analysis, instrument 
operating records, etc. Performance audits consist of sending performance evaluation samples to 
USAeE laboratories for on-going assessment of laboratory precision and accuracy. The analytical 
results of the analysis of performance evaluation samples are evaluated by USACE HTRW ex to 
ensure that laboratories maintain an acceptable performance. 

Internal performance and system audits of laboratories will be conducted by the Laboratory 
QA Officer as directed in the laboratory QA plan. These system audits will include examination of 
laboratory documentation of sample receiving, sample log-in, sample storage, COC procedures, 
sample preparation and analysis, instrument operating records, etc. Internal performance audits are 
also conducted on a regular basis. Single-blind performance samples are prepared and submitted 
along with project samples to the laboratory for analysis. The Laboratory QA Officer will evaluate 
the analytical results of these single-blind performance samples to ensure that the laboratory 
maintains acceptable performance. 

Additional audits oflaboratories may be planned and budgeted within specific USAeE task 
scopes. These project-specific laboratory performance review audits would be conducted by SAle 
at the direction of and in conjunction with the USAeE, when requested. 
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External audits may be conducted in conjunction with or at the direction of the EPA Region 
or the State of Missouri regulatory agency. 

14.0 QA REPORTS TO MANAGEMENT 

14.1 DAILY QUALITY CONTROL REPORTS 

During the field investigation activities performed for this project, SAIC will prepare Daily 
Quality Control Reports (DQCRs), which will be signed and dated by the SAIC QC Field 
Representative. These reports will be submitted to the USACE District Project Manager on a 
weekly basis. The contents of each DQCR will include a summary of activities performed at the 
project site, weather information, results of Contractor Quality Control (CQC) activities performed 
including field instrument calibrations, departures from the approved Work Plan, problems 
·encountered during field activities, and any instructions received from government personnel. Any 
deviations that may affect the project data quality objectives will be immediately conveyed to the 
USACE District Project Manager. 

14.2 QUALITY ASSURANCE REPORTS 

·Each laboratory will provide LORs and analytical QC summary statements (case narratives) 
with each data package. All COC forms will be compared with samples received by the laboratory 
and a LOR will be prepared and sent to SAIC describing any differences in the COC forms and the 
sample labels or tags. All deviations will be identified on the receiving report such as broken or 
otherwise damaged containers. This report will be forwarded to SAIC within 24 hours of sample 
receipt and will include the following: a signed copy of the COC form; itemized SAIC sample 
numbers; laboratory sample numbers; cooler temperature upon receipt; and itemization of analyses 
to be performed. 

Summary QC statements will accompany analytical results as they are reported by the 
laboratory in the form of case narratives for each sample delivery group. 

I 

Any departures from approved plans will receive prior approval from the USACE District 
Project Manager and will be documented with field change orders. These field change orders. will 
be incorporated into the project evidence file. 

SAIC will maintain custody of the project evidence file and will maintain the contents of 
files for this project, including all relevant records, reports, logs, field logbooks, pictures, 
subcontractor reports, corresgondence, ·and COC forms, until this information is transferred to the 
USACE Project Manager. These files will be stored under custody of the SAIC Project Manager. 
Analytical laboratories will retain all original analytical raw data information (both hard copy and 
electronic) in a secure, limited access area and under custody of the laboratory Project Manager. 
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14.3 QUALITY CONTROL SU1\1l\1ARY REPORTS 

At the conclusion of field investigation activities and laboratory analysis, SAIC, in addition 
to any review conducted by the laboratory, will perform its own validation of the submitted data. 
This activity will include assignment of flags to data, documentation of the reason(s) for the 
assignments, and description of any other data discrepancies. SAIC will then prepare a QCSR, 
which will be included as an appendix to the final report. This report will be submitted to the 
USACE District Project Manager as determined by the project schedule. The contents of the 
QCSR will include data validation documentation and discussion of all data that may have been 
compromised or influenced by aberrations in the sampling and analytical processes. Both field and 
laboratory QC activities will be summarized, and all DQCR information will be consolidated. 
Problems encountered, corrective actions taken, and their impact on project DQOs will be 
determined. 

The following are· examples of elements to be included in the'QCSR as appropriate. 

• Laboratory QC evaluation and summary of the data quality for each analytical type and 
matrix. Part of the accuracy, precision, and sensitivity summarized in the data quality 
assessment. 

• Field QC evaluation and summary of data quality relative to data useability. Part of the 
accuracy, precision, and sensitivity summarized in the data quality assessment. 

• Overall data assessment and usability evaluation. 

• DQCR consolidation and summary. 

• Sumniary of lessons learned during project implementation. 

Specific elements to be evaluated within the QCSR include the following: 

• sample results, 
• field and laboratory blank results, 
• laboratory control sample percent recovery (method dependent), 
• sample matrix spike percent recovery (method dependent), 
• matrix spike/matrix spike duplicate or sample duplicate RPD (method dependent), 
• analytical holding times, and 

. • surrogate recovery, when appropriate. 

An example of the format that will be used by SAIC for preparation of the project QCSR is 
presented in Fi~e 14-1. · · 

30 

• 



QUALITY CONTROL SUMMARY REPORT 

1. Introduction 

1.1 Project Description 
1.2 Project Objectives 
1.3 Project Implementation 
1.4 Purpose of this Report 

2. Quality Assurance Program 

2.1 Monthly Progress Reports 
2.2 · Daily Quality Control Reports (DQCRs) 
2.3 Laboratory "Definitive Level Data Reporting 

3. Data Validation 

3.1 Field Data Validation 
3.2 Laboratory Data Validation 
3.3 Definition ofData Qualifiers (Flags) 
3.4 Data Acceptability 

4. Data Evaluation 

4.1 Accuracy 
Metals 
Volatile Organic Compounds 
Total Petroleum Hydrocarbon 
etc. 

4.2 Precision 
Laboratory Precision 
Field Precision 

4.3 Sensitivity 
4.4 Representativeness and Comparability 
4.5 Completeness 

5. Data Quality Assessment Summary 
6. References 

Figure 14-1 Quality Control Summary Report Format 
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QUALITY ASSURANCE PROJECT PLAN 
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