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F. PROJECT QUALITY ASSURANCE SUMMARY

This appendix presents the actions and methodologies undertaken to meet the QA goals for the project.
These goals were established in the Facility-Wide Sampling and Analysis Plan for the Ravenna Army
Ammunition Plant (USACE 1996), the Phase II Remedial Investigation (R1) Sampling and Analysis Plan
Addendum No. 1 for Load Line 1 (USACE 1999), and the Phase II RI Sampling and Analysis Plan
Addendum No. 2 for Load Line 1 (USACE 2000). These were implemented through project-specific
procedures and requirements, the SAIC QA Program, and the U.S. Army Corps of Engineers — Louisville
District QA requirements. A large proportion of project QA was focused on field and analytical
laboratory activities and project administration.

F.1 FIELD QUALITY ASSURANCE
F.1.1 Readiness Review

Field QA was initiated at the RVAAP LL1 Phase II RI readiness review held at the SAIC Oak Ridge
offices on August 31, 2000. The purpose of the readiness review was to ensure that (1) all project
documents and procedures were approved, controlled, and properly distributed; (2) all assigned personnel
were trained or a schedule was established to conduct training; (3) the mobilization and site logistics were
established; (4) the laboratories were ready to accept samples; (5) all other subcontractors were ready to
begin work; and (6) the QA system was implemented. All elements of the readiness review were
completed prior to initiating field activities.

F.1.2 Procedures

Standard operating methods for field activities performed during the Phase II RI at LL1 are incorporated
into the governing documents for the project. The Facility-Wide Sampling and Analysis Plan (USACE
1996) describes the overall approach and methodologies to be used for projects at RVAAP, and the Phase
I Remedial Investigation Sampling and Analysis Plan Addenda for LL1 (USACE 1999 and 2000) details
project-specific requirements for field implementation. These documents were reviewed and approved by
USACE — Louisville District and were reviewed and commented on by the Ohio EPA prior to
implementation. Clarifications and/or planned deviations from these methods have been documented as
field change orders (FCOs), and variances have been documented as NCRs. Copies of the FCOs are
attached to this Appendix.

F.1.3 Training

Field team personnel were trained in all procedures applicable to their assigned tasks. Training was
accomplished by combinations of classroom lectures, reading assignments, and on-the-job training.
Surveillance performed by an SAIC QA specialist provided assessments of worker proficiency and
training effectiveness.

Training was documented by the completion of training records. The QA specialist completed the
performance documentation in the field after observing successful implementation of a procedure by a
field team member. Copies of training records and surveillance reports were maintained in the project file
and/or in the SAIC Central Records Facility (CRF). Copies of training records required for OSHA and
DOT compliance also were maintained in the field.
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F.1.4 Equipment Calibration

Various types of Measuring and Testing Equipment (M&TE) were used during the field investigation. All
M&TE was categorized, assigned unique identifiers, and listed in an inventory in the M&TE logbook.
Last and next calibration recall dates were also recorded. As appropriate, instruments were calibrated
daily according to the manufacturer’s instructions. Only equipment and standards having verifiable
traceability to nationally recognized standards were used for calibration. Daily calibration activities and
results were recorded in the M&TE logbook as well as source information for all calibration standards
and reagents.

F.1.5 Quality Control Samples

Field QC samples, including trip blanks, equipment rinsate blanks, source water, field duplicates, and
field QA splits, were collected as specified in the Phase II RI Sampling and Analysis Plan Addenda for
LLI (USACE 1999 and 2000) pertaining to contractor chemical quality control. Implementation of the
Contractor Chemical Quality Control program was observed by the SAIC QA specialist. Field QC data
and analysis of QC results are presented in Appendix H.

F.1.6 TField Records

Field data, observations, activities, and information were recorded in preformatted, bound field logbooks.
The use of structured logbooks ensured that all necessary data were entered consistently. Logbook entries
were checked for accuracy and completeness by independent reviewers. Critical and/or contract-required
original records (e.g., sampling forms) were recorded in duplicate using carbonless paper. Other field
records, which were collected and likewise maintained, included equipment/material certifications, boring
logs, and air-bill forms.

F.1.7 Surveillance and Audits

No QA surveillance or audits were conducted during the Phase II RI at L1L.1. However, discrepancies
identified during and after the fieldwork have been documented as NCRs.

F.2 ANALYTICAL LABORATORY QUALITY ASSURANCE

SAIC subcontracted an analytical laboratory, Severn Trent, to perform chemical analysis for the LL1
Phase II RI. The selected laboratory was qualified by the USACE — Missouri River Division (MRD). In
addition, this laboratory was technically audited by SAIC prior to contract award.

F.2.1 Readiness Review

Laboratory QA activities were initiated during the readiness review. The readiness review ensured that (1)
governing documents and approved analytical methods were controlled and properly distributed; (2) the
laboratory was scheduled and ready to conduct the analysis; (3) logistical coordination was established
between the laboratory and the field team; and (4) laboratory QA programs were consistent and
compatible with the project requirements.

F.2.2 Procedures

Prior to initiation of analytical support for the L1 Phase II RI, Severn Trent and SAIC reviewed and
negotiated a contract based on a comprehensive Statement of Work (laboratory SOW). The laboratory
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SOW represented and referenced project-specific requirements, including the parameters to be measured,
the analytical methods to implement, adherence to USEPA SW-846 protocol, project quantitation goals
(sensitivity), and data deliverables required. All laboratory comments and questions were resolved before
analytical work proceeded.

F.2.3 Laboratory Quality Control

To document laboratory data quality and to measure the quality of the analytical process, laboratory QC
samples and data verification/validation were employed. The results of laboratory QC are discussed in the
project data quality assessment (Appendix G). Analytical results of laboratory QC samples are included in
the project file and form the basis of the data validation and verification process.

F.2.4 Laboratory Documentation

The laboratory maintains comprehensive information regarding the entire analytical process. The
laboratory delivered summary data packages and electronic deliverables consistent with those identified
in EPA SW-846 protocol to SAIC for validation and verification. Laboratory QC sample analyses were
cross-referenced to the appropriate environmental field sample analyses in the laboratory deliverables.

F.2.5 Data Verification/Validation

Analytical data generated during this project have been subjected to a rigorous process of data validation
and verification. Criteria were established against which the analytical data were compared and from
which a judgment was rendered regarding the acceptability and qualification of the data. Upon receipt of
data packages from each laboratory, the information was subjected to a systematic examination following
standardized checklists and procedures to ensure content, presentation, administrative validity, and
technical validity. All deficiencies in the data were documented through Nonconformance Reports

(NCRs).

F.3 QUALITY ASSURANCE DOCUMENTATION

Primary methods for documenting QA during the LI.1 Phase II RI include the completion of FCOs and
NCRs. Copies of FCOs completed during the investigation are included at the back of this appendix.
Copies of NCRs are on record in the SAIC RVAAP project file.

F.3.1 Field Change Control

Field changes were implemented during the 1999 installation of monitoring wells and the main field
investigation phases of the RI to address changes to the approved Facility-Wide Sampling and Analysis Plan
for the Ravenna Army Ammunition Plant (USACE 1996) and the Phase II RI Sampling and Aralysis Plan
Addenda for LL1 (USACE 1999 and 2000) necessitated by field conditions or laboratory requirements.
Field changes implemented were all minor in scope, providing clarification or refinement in the procedural
approach to a specific field activity. All FCOs were reviewed and approved by designated representatives of
USACE - Louisville District prior to implementation. None of the FCOs resulted in an adverse impact to
project quality, schedule, or scope. Copies of the six approved FCOs are included in Attachment F-1.

The purpose of most of the FCOs was to request and document changes to the approved plans. For

example, FCO-004 provides for the speciation of hexavalent chromium for risk purposes identified after
the work plan was issued. FCO number 002, dated 7/28/99, addressed analytical data quality objectives.
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F.3.2 Nonconformance Reports

To identify and correct conditions adverse to quality as described in the field and laboratory QA plans,
NCRs and corrective action reports (CARs) were completed as necessary. Between project initiation and
March 2001, three NCRs were completed. During the LL1 Phase Il RI, NCRs were initiated both by field
personnel and the laboratory coordinator when a nonconformance occurred. The NCRs initiated during

the project are closed.

A summary of the actions or items that warranted the initiation of NCRs included:

NCR-2001-RVAAP-003:

NCR-2001-RVAAP-004:

NCR-2001-RVAAP-005:

01-069P(doc)/100702

Soil sampling Logbooks #2 and #6 were not completed according to the
requirements established in the Final Facility-Wide Sampling and
Analysis Plan for Environmental Investigations at the RVAAP (USACE
1996). These logbooks are currently being corrected, and the corrected
pages will be inserted in Appendix A in the draft final version of the RI
Report.

The analytical results for TNT and RDX in the field laboratory were not
calculated correctly because of an error in the field standard operating
procedure. This resulted in the values being reported as two orders of
magnitude lower than the actual value. This error had no effect on the
LL1 samples because samples greater than 0.01 mg/kg were sent to the
fixed-base laboratory.

This NCR addressed the following items: (1) QA review of COC forms
in the field indicated several administrative mistakes, most of these were
corrected in the field; and (2) three samples arrived at the QC laboratory
at room temperature; this issue was addressed through improved
scheduling for shipping of samples.
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ATTACHMENT F-1

FIELD CHANGE ORDERS
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07/28/99 WED 06:58 FAX 502 582 5168 CELRL-ED-E

27 July 1999

MEMORANDUM FCR John Jent, Project Engineer

SUBJECT: Summary of Method Quality Objectives for Ravenna Army Ammunition
Plant, Ra enna, Ohio

1. QCcriteria for an: lyses are summarized in the attached tables. The acceptance
criteria are based ' n the QA guidance published in the latest version of SW846, and
Corps of Enginee: ;’ Shell document dated November 1998.

2. There is a new crileria included in these tables, Quality Control Method Reporting
Limit (QCMRL) : ample i.e. a QC sample analyzed at the reporting level, and that QC
sample is not subji:cted to a method preparation procedure. The QCMRL is conducted
like a Continuous Calibration Verification (CCV) to monitor the changes at the lower
end of the calibrat on curve. The QC limits are advisory till further notice. The
QCMRL recoveri. s should provide information on the accuracy and confidence of
analyte concentra: ions determined at low levels.

3. Laboratory Contr: | Sample (LCS): the LCS will contain all the method target
compounds but o; ly method subset compounds will adhere to the laboratory QC
limits according t : their SOPs.

4. Since there are nc QC limits enforced on the QCMRL and LCSs, the validator will
not monitor resul: ; against extra QC limits; there will be no cost increase for an A-E
performance.

5. The above condit ons for the QCMRL and LCSs were communicated to Quanterra
Laboratories.

SAMIR A.MANSY, Ph.D.
Quality Assurance Manager
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Table 5

Summary of Method Quality Objectives for Method 8082

PCBs

QC Element Target Analyte/Surrogate
initial r =0.995, RSD < 20%,
Calibration r2 > 0.990

(9.2.2.3)

ICV (9.3/9.3.2)

1. Recovery = 85 - 115%
2. QC/MRL.: recovery = 85-115%

CCV(9.5/9.5.2)

1. Drift < 15%, D <15%
2.QC/MRL: D <15%

MB (10.2.1/11.4.1

Analytes < IVIDL Check Sample
(-2X IVIDL)

LCS (1022 1
11.4.2)

Water: Recovery = 50 - 130%
Soil: Recovery = 50 - 130%

MS(10.2.3/11.4.3)

Recovery = 40 - 140%

MSD/MD (10.2.4/
11.4.4)

RPD <50

Surrogates
(10.2.5 /11.4.5)

Interference- Free Matrix;
Water: Recovery = 50 - 130%
Soil: Recovery = 50 - 130%
Project Sample Matrix:
Recovery = 40 - 140%

Target Analyte
Confirmation
(12.3)

RPD <40
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i Table 6

Summary of Method Quality Objectives for Method 8260 VOCs

QC Element Target Analyte / Surrogate Poor Purgers / Gases / Sporadic
Marginal Failures'
Initial Instrument Evaluation: No allowance
Calibration SPCCs: minimum RIF values per method
(9.2.2.4) requirements
CCCs: verify RSD < 30%
Primary Evaluation:
r >0.995 RSD < 15%,
r2> 0.990
Alternative Evaluation: Alternative Evaluation:
Mean RSD for all target Maximum aliowable RSD for each
analytes <15% target analyte < 30%
ICV (9.3) Recovery = 80 - 120% Sporadic Marginal Failures":
QC/MRL: Recovery = 80-120% Recovery = 60 - 140%
Cccv Instrument Evaluation:

(9.5/9.5.29.5.2.4)

1. SPCCs: minimum RF values per method
requirements

2. CCCs: verify D < 30%

3. Primary Evaluation (CCCs):

Drift < 20%, D < 20%

4. QC/MRL: Recovery = 80-120%

Primary Evaiuation (remaining target
analytes):

Qualitative, see text

MB
(10.2.1/11.4.1)

Target Analytes:
Analytes < MDL Check Sample (-2X MDL)

Common Lab Contaminants:
Analytes < MDLs

LCS
(10.2.2/11.4.2)

Water: Recovery = 80 - 120%
Soil: Recovery =75 - 125%

Sporadic Marginal Failures": Recovery
= 60-140%

VIS Recovery = 70 - 130% Sporadic Marginal Failures":
(10.2.3/11.4.3 Recovery = 60 - 140%
11.4.3.2)

MSD/MD Water: RPD < 30 Water: RPD < 40

(10.2.4/11.4.4)

Soil: No RPID Limits

Soil: No RPD Limits

Surrogates (110.2.5
11.4.5)

Interference-Free Matrix;
Water: Recovery = 80 - 120%
Soil: Recovery = 75% - 125% Project

Sample Matrix:
Recovery = 70 - 130%

No Applicable

1 The number of Sporadic Marginal Failure (SMF) allowances depend upon the number of target analytes reported from the
analysis. For instance, if the full list of 68 compounds are reported from the GC/MS analysis, then five (5) SMFs are allowed to
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. Table 7

Summary of Method Quality Objectives for Method 8270 Semivolatiles

QC Element Target Analyte/Surrogate Poor Performers/ Sporadic
Marginal Failures'
Initial Instrument Evaluation: No allowance
Calibration SPCCs: minimum RF values per method
(9.2.2.5) Requirements
CCCs: verify RSD < 30%
Primary Evaluation (all target analytes)
r 2 0.995 RSD < 15%,
r2 > 0.990
Alternative Evaluation. Alternative Evaluation:
Mean RSD for all target analytes Maximum allowable RSD
<15% for each target analyte
<40%
ICV (9.3) 1. Recovery = 70 - 130% Sporadic Marginal Failures':
2. QC/MRL: D <20% Recovery = 50 - 150%
ccv Instrument Evaluation:
9.5/95.295.2.4) 1. SPCCs: minimum RF values per method
requirements
2. CCCs: verify D < 30%
3. Primary Evaluation (CCCs Primary Evaluation
Drift <20%, D <20% (remaining target analytes):
4. QC/MRL: D < 20% Qualitative, see text
MB Target Analytes: Common Lab Contaminants:

(10.2.1/11.4.1)

Analytes < MDL Check Sample (-2X MDL)

Analytes < MDLs

LCS
(10.22/11.4.2)

Water:

Recovery =60 - 120% (-15 analytes)
=45 - 135% (-30 analytes)
=20 - 150% (-45 analytes)

Saoil:

Recovery =60 - 120% (-20 analytes)
=45 - 135% (-25 analytes)
= 30 - 150% (-45 analytes)

Sporadic Marginal Failures':

Water:

Recovery = 15 - 150%
Soil:

Recovery = 25 - 150%

MS (10.2.3 11.4.3 Water: Sporadic Marginal Failures":
11.4.3.2) Recovery =45-135% Water:
Recovery = 15% - 150%
Sail: Soil:
Recovery =45% - 135% Recovery = 20% - 150%
MSD/MD Water: RPD < 50

(10.2.4/11.4.9)

Soil: RPD < 60

Sporadic Marginal Failures'-:
Water: RPD< 60 , Soil: RPD< 60

Surrogates (10.2.5/11.4.5)

Interference- Free Matrix;

Water: Recovery = 60 - 120% B/N cmpds
Recovery = 45 - 135% A cmpds

Soil: Recovery =60 - 120% B/N cmpds

Recovery = 45 - 135% A cmpds

Project Sample Matrix:

Water: Recovery =45 - 135% B/N cmpds
Recovery = 35 - 140% A cmpds

Soil:  Recovery =45-135% B/N cmpds

Recovery = 35 - 140% A cmpds

_Sporadic Marginal Failures":
Water:
Recovery = 15 - 150%
Soil:
Recovery = 20 - 150%
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Table 8

Summary of Method Quality Objectives for Method 8330

Explosives
QC Element Target Analyte/Surrogate Tetryl / Sporadic Marginal Failures'
Initial Primary Evaluation: No allowance
Calibration r >0.995, RSD < 20%,
(9.2.2.6) r2 > 0.990
Alternative Evaluation: Alternative Evaiuation:
Mean RSD for all target Maximum allowable RSD for each
analytes <20% target analyte < 40%
ICV (9.3) 1. Recovery = 85 - 115% Sporadic Marginal Failures':
2. QC/MRL: D <15% Recovery = 70 - 130%
ccv 1. Primary Evaluation: Primary Evaluation:
(9.5/9.5.2) Drift < 15%, D < 15% Drift <20%, D < 20%
Alternative Evaluation: Mean Alternative Evaluation:
Drift (D) for all target analytes Maximum allowable Drift (D)for each
<15% target analyte <30%
2. QC/MRL: D <15%
MB Target Analytes: Not Applicable

(10.2.1/11.4.1)

Analytes < MDL Check Sample
(-2X MDL)

LCS
(10.2.2111.4.2)

Water: Recovery = 60 - 120%
Soail: Recovery = 60-120%

Sporadic Marginal Failures';
Recovery = 40 - 150%

MS (10.2.3/ Recovery = 50 - 140% Sporadic Marginal Failures".
11.4.3/111.4.3.2) Recovery = 40 - 150%
MSD/M D (10.2.4 RPD <50 RPD < 60

11.4.4)

Surrogates Interference-Free Matrix: Not Applicable

(10.2.5/11.4.5)

Water: Recovery = 60 - 140%
Soil: Recovery = 50 - 150%

Project Sample Matrix:
Recovery = 50 - 150%

Target Analyte
Confirmation
(12.3)

RPD < 40

RPD <40

1The number of Sporadic Marginal Failure (SMF) allowances depend upon the number of target analytes
reported from the analysis. For instance, if between seven (7) to fifteen (15) explosives are reported from the
HPLC analysis, one (1) SMF is allowed to the expanded criteria presented for the ICV and LCS. If greater
than 15 explosives are reported, two (2) SMFs are allowed for the ICV and LCS. If the MS includes only a
subset of compounds, allow only one (1) SMF for this QC element. Refer to Section 9.3 for additional
information on the application of sporadic marginal failures.

2 Due to the tendency for Tetryl to decompose, an expanded criteria may be applied at 45% - 140% for both
water and soil matrices.
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Table 2

Summary of Method Quality Objectives for Method 7000 series

GFAA/CVAA Metals

Quality Control

Description of

Frequency of

Acceptance Criteria

Element Element Implementation

Initial Calibration 3 stds and blank Daily r > 0.995
(9.2.1.2)

Instrumental Precision RPD of 2 injections All standards, and RPD <10

9.2.1.2)

ICvICCV

Initial Calibration
Verification (ICV) (9.3)

1. Mid-level (2nd source)

Verification

2. QC/MRL.: Low level stnd

After initial calibration

QC limits = 90-110%

QC limits: 80-120%

Initial Calibration Blank

Interference-free matrix

After initial calibration

Analytes < MDL

(1CB) (9.4) To assess analysis Check Sample

contamination (-2X MDL)
Continuing Calibration Interference-free matrix Every 10 samples and Analytes < MDL
Blank (CCB) to assess analysis at end of analytical Check Sampie
(9.4) contamination sequence (-2X MDL)

Continuing Calibration
Verification (CCV)
(9.56/9.5.1)

1. Mid-level verification

2. QC/MRL

Every 10 samples and
at end of analytical
sequence

QC limits = 80-120%

QC limits=80-120%

Method Biank (MB)
(10.2.1/11.4.1)

Interference-free matrix
to assess overall
method contamination

1 per sample batch

Analytes < MDL
Check Sample
(-2X MDL)

Laboratory Controt
Sample (LCS)
(10.2.2/11.4.2)

Interference-free matrix
containing target
analytes

1 per sample batch

%Rec = 80% - 120%

Matrix Spike (MS)
(10.2.3/11.4.3/
11.4.3.1)

Sample matrix spiked
with target analytes
prior to digestion

1 per sample batch

%Rec = 80% - 120%

Matrix Duplicate (MD)
or Matrix Spike
Duplicate (MSD)
(10.2.4/11.4.4)

Refer to text for MID or
Ms.

1 per sample batch

RPD <20

Post Digestion Spike
(PDS)
(10.3.1/11.4.6)

Sample digestate
spiked with target
analytes

As needed to confirm
matrix effects

Recovery =85 - 115%

Serial Dilution (SD)
(10.3.2)

1:4 dilution analyzed to
assess matrix effects

As needed to assess
new and unusual

Agreement between
undiluted and diluted

matrices results
VvV 10%
Method of Standard Method of quantitation As needed for samples r >0.995

Addition
(MSA)
(12.2.1)

with suspected or
confirmed matrix
effects
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Table 1
Summary of Method Quality Objectives for Method 6010

ICP metals

Quality Control

Description of

Frequency of

Acceptance Criteria

Element Element Implementation

Initial Calibration 3-stds and blank Daily r = 0.995
(8.2.1.1)

Instrumental Precision RSD 3 integrations Each calibration and RSD < 5%

9.2.1.1)

(exposures)

calibration verification
standards (ICV/CCV)

Initial Calibration
Verification (ICV)
(9.3)

1.Mid-level (2nd source)

verification

2. QC/MRL : Low-level

Check standard at MRL

After initial calibration

QC limits = 90-110%

QC limits = 80-120%

Initial Calibration Blank

Interference-free matrix

After initial calibration

Analytes < MDL

(ICB) to assess analysis Check Sample

(9.4) contamination (-2X MDL)

Interelement Check ICS-A - interferents Beginning of analytical QC limits = 80-120% for
Standards (ICS) only sequence target analytes

8.1) ICS-B - interferents and

target analytes

Continuing Calibration
Blank (CCB)
(9.4)

Interference-free matrix
to assess analysis
contamination

Every 10 samples and
at end of analytical
sequence

Analytes < MDL
Check Sample
(-2X MDL)

Continuing Calibration
Verification (CCV)
(9.579.5.1)

1. Mid-level verification

2. QC/MRL

Every 10 samples and
at end of analytical
sequence

QC limits = 90-110%

QC limits = 80-120%

Method Blank (MB)
(10.2.1/11.4.1)

Interference-free matrix
to assess

overall method
contamination

1 per sampie batch

Analytes < MDL
Check Sample
(-2X MDL)

Laboratory Control
Sample (LCS)
(10.22/11.4.2)

Interference-free matrix
containing all target
analytes

1 per sample batch

Recovery =80 - 120%

Matrix Spike (MS)
(10.2.3/11.4.3
11.4.3.1)

Sample matrix spiked
with all/subset of target
analytes prior to
digestion

1 per sample baich

Recovery =75 - 125%

Matrix Duplicate (MD)
or Matrix Spike
Duplicate (MSD)
(10.2.4/11.4.4)

Refer to text for MD or
Ms.

1 per sample batch

RPD < 25
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Table 1 (Continued)
Summary of Method Quality Objectives for Method 6010
ICP metals

Quality Control
Element

Description of
Element

Frequency of
Implementation

Acceptance Criteria

Post Digestion Spike
(PDS)
(10.3.1/11.4.6)

Sample digestate
spiked with all/subset
of target analytes

As needed to confirm
matrix effects

Recovery = 75 - 125%

Serial Dilution (SD)
(10.3.2)

1:4 dilution analyzed to
assess matrix effects

As needed to assess
new and unusual
matrices

Agreement between
undiluted and diluted
results

V 10%
Method of Standard Method of quantitation As needed for samples r 20.995
Addition with suspected or
(MSA) confirmed matrix
(12.2.1) effects

1 The number of Sporadic Marginal Failure (SMF) allowances depend upon the number of target analytes reported from the analysis.
For instance, if between seven (7) to fifteen (15) metals are reported from the ICP analysis, one (1) SMF is allowed to the expanded
criteria presented. If greater than 15 metals are reported from the ICP analysis, two (2) SMFs are allowed. Refer to Section 9.3 for
additional information on the application of sporadic marginal failures.
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Table 3

Summary of Method Quality Objectives for Method 8021

VOCS

QC Element Target Analyte / Surrogate Poor Purgers / Gases / Sporadic
Marginal Failures’

Initial Primary Evaiuation: No allowance

Calibration r > 0.995 RSD <20%,

(9.2.2.1) r2 > 0.990

ICV (9.3) 1. Recovery = 85 -115% Sporadic Marginal Failures':
Recovery = 70 - 130%

2.QC/MRL: D <15%
ccv 1. Primary Evaluation: Primary Evaluation:

(9.5/9.5.29.5.2.1)

Drift < 15%, D < 15%

Alternative Evaluation: Mean Drift/D
For all target analytes < 15%

2. QC/MRL: D<15%

Drift <20%, D <20%

Alternative Evaluation:
Maximum allowable Drift/D
For each target analyte < 30%

MB
(10.2.1/11.4.1)

Target Analytes:
Analytes < MDL Check Sample (-2X

MDL)

Common Lab Contaminants:
Analytes < MRL

LCS
(10.2.2/11.4.2)

Water : Recovery, 80 -120%
Soil: Recovery, 75 — 125%

Sporadic Marginal Failures'":
Recovery = 60 - 140%

VIS
(10.2.3/11.4.3/11.4.3.2)

Recovery = 70 - 130%

Sporadic Marginal Failures":
%Rec = 60% - 140%

MSD/MD
(10.2.4/11.4.4)

Water: RPD < 30
Soil: No RPD Limits

Water: RPD < 40
Soil: No RPD Limits

Surrogates (10.2.5
11.4.5)

Interference-Free Matrix:
Water: Recovery 80 - 120%
Soil: Recovery 75 - 125%
Project Sample Matrix:
Recovery = 70 - 130%

Not Applicable

Target Analyte
Confirmation (12.3)

RPD <40

RPD <40

1 The number of Sporadic Marginal Failure (SMF) allowances depend upon the number of target analytes reported from the
analysis. For instance, if the 8020 Target Analyte List (10 compounds) is reported, 1 SMF is allowed. If the 8010 Target Analyte
List (32 compounds) is reported, 3 SMFs are allowed. ifthefull8021 Target Analyte List (60 compounds) is reported, 4 SMFs are
allowed. If the MS includes only a subset of compounds, allow only one (1) SMF for that QC element. Refer to Section 9.3 for

additional information on the application of sporadic marginal failures.
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Table 4

Summary of Method Quality Objectives for Method 8081

Pesticides
QC Element Target Analyte/Surrogate Sporadic Marginal Failure
DDT/Endrin DDT & Endrin Breakdown Not Applicable

%Breakdown (8.2)

< 15% each

Primary Evaluation:

Initial No allowance
Calibration  r = 0.995, RSD < 20%,
(9.2.2.2) | r2 > 0.990
Alternative Evaluation: Alternative Evaluation:
Mean RSD for all target Maximum allowable RSD for each
analytes <20% target analyte <40%
ICV 1. Recovery = 85 - 115% Sporadic Marginal Failures':
(9-3/9.3.1)
2. QC/MRL.: Recovery 85-115% Recovery =70 - 130%
ccv 1. Primary Evaluation: No allowance
(9.5/9.5.21/ Drift < 15%, D < 15%
9.5.2.2) Alternative Evaluation:
Alternative Evaluation: Mean Maximum allowable Drift, D for each
Drift (D) for all target analytes < 15% target analyte < 30%
2. QC/MRL: D < 15%
MB (10.2.1/ Analytes < MDL Check Sample (-2X Not Applicable
11.4.1) MDL)
LCS (10.2.2 Water: Recovery = 50 - 130% Sporadic Marginal Failures'":
11.4.2) Soil: %Recovery = 50 - 130% Recovery = 30-150%

MS (10.2.3/11.4.3
111.4.3.2)

Recovery = 40 - 140%

Sporadic Marginal Failures':
Recovery = 30 - 150%

MSD/MD (10.2.4 RPD <50 RPD < 60
11.4.4)
Surrogates Interference- Free Matrix: Not Applicable

(10.2.5/11.4.5)

Water: Recovery = 50 - 130%
Soil: Recovery = 50 - 130%
Project Sample Matrix:
Recovery = 40 - 140%

Target Analyte
Confirmation
(12.3)

RPD <40

RPD <40

‘The number of Sporadic Marginal Failure (SMF) allowances depend upon the number of target analytes
reported from the analysis. For instance, if the full list of 21 compounds are reported from the GC/ECD
analysis, then two (2) SMFs are allowed to the expanded criteria presented. if the MS includes only a subset
of compounds, allow only one (1) SMF for that QC element. Refer to Section 9.3 for additional information on
the application of sporadic marginal failures.
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