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PREFACE

PREFACE

This Quality Assurance Project Plan (QAPP) was prepared to present the project-specific quality
assurance/quality control (QA/QC) requirements for the ongoing investigations and remedial operations at
the Bulk Fuels Facility on Kirtland Air Force Base (AFB), New Mexico.

This QAPP is an integral part of the site-specific work planning that governs all sampling and analysis
activities for the site. The QAPP ensures that data of appropriate quality are collected and meet the project
specific requirements. The QAPP is intended for use by CH2M HILL and its subcontractors who provide
services associated with the environmental data collection effort. This document was prepared under the
authority of the Air Force Center for Engineering and the Environment, Contract Number FAB903-08-
D-8769, Task Order 178, Ms. Kristi Doll served as the Contracting Officer’s Representative.
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CH2M HILL Program Manager CH2ZM HILL Project Manager
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ACRONYMS AND ABBREVIATIONS

ACRONYMS AND ABBREVIATIONS

AFB Alir Force Base

AG amber glass

ASTM American Society for Testing and Materials
BFB Bromoflucrobenzene

°C degrees Celsius

CCC continuing calibration check

CLP Contract Laboratory Program

CRQL contract required quantitation limit
DBCP 1,2-Dibromo-3-chlcropropane
DFTPP Decafluorotriphenylphosphine

BooO data quality objectives

DRO diesel range organics

EB equipment blank

EDB 1,2-Dibromoethane

EICP extracted lon current profile

EPA .S, Environmental Protection Agency
FD field duplicate

G glass

GRO gasoline range organics

G-TLC glass with Teflon {ined cap

HCI hydrochloric acid

Hg mercury

ICAL initial calibration

SIM selective ion monitoring

Icv initial calibration verification

IDW investigation-derived waste

L liter

LCL lower control limit

LCS/LCSD laboratory control sample/laboratory control sample duplicate
MCL maximum contaminant level

MDL maximum detection limit

MEK 2-Butanone

tefkg micrograms per kilograms

gL micrograms per liter

mg/kg milligrams per kilograms

mgy] milligrams per liter

Kirtland AFB June 2010

Bulk Fuels Facility, QAPP ix



ACRONYMS AND ABBREVIATIONS

mL
MS/MSD

N/A

SIM
SOp
SPCC
SvocC

B
TCLP
TPH

UCL
USAF

voC

ACRONYMS AND ABBREVIATIONS (Conciuded)

milliliter
matrix spike/matrix spike duplicates

not applicable
ounce

potyethylene
polycyclic aromatic hydrocarbon

precision, accuracy, representativeness, completeness, and comparzability

parts per billion by volume

quality assurance/quality control
Quality Assurance Project Plan
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SECTION 1

1. INTRODUCTION

This Quality Assurance Project Plan (QAPP) was prepared to present the project-specific quality
assurance/quality control (QA/QC) requirements for the ongoing investigations and remedial operations at
the Kirtland Air Force Base (AFB) Bulk Fuels Facility, located on Kirttand AFB, New Mexico. This work
is being conducted to collect data to assess soil and groundwater quality beneath and adjacent to the Bulk
Fuels Facility. The sites addressed by this QAPP include, but are not limited to, $T-106, Spill at Bulk Fuels
Facility, and §8-111, Bulk Fuels Facility Phase Separated Hydrocarbon,

This QAPP supplements the requirements presented in the Base-Wide Plans for the Environmental
Restoration Program, 2004 Update, QAPP (U.S. Air Force [USAF], 2004). This QAPP is an integral part
of the site-specific work planning that governs all sampling and analysis activities for the site. The QAPP
ensures that data of appropriate quality are collected and meet the project specific requirements. The QAPP
is intended for use by CH2M HILL and its subcontractors who provide services associated with the
environmental data collection effort. '

The QAPP presents the QA/QC requirements designed to ensure that environmenial data collected for
the site are of the appropriate quality to achieve the project objectives as defined in the Remediation and
Site Investigation Report, April 2009 through September 2009, Bulk Fuels Facility, Kirtland AFB
{USAF, 2009a). The report describes the background of the site, sources of contamination, and
information derived from previous investigations. Additionally, the Remediation and Site Investigation
Report, along with the Operations and Maintenance Mawnual for the Soil Vapor Extraction Systems, Bulk
Fuels Facility, Kirtland AFB (USAF, 2009b) discusses the procedures for sampling, equipment
decontamination, handling of investigation-derived wastes (ID'W), sample handling and storage, and field
QC. The QAPP specifies the requirements for laboratory analyses, data handling, data evaluation and
assessment performance evafuations, chain of custody requirements, corrective actions, preventive
maintenance of equipment, and additional informaticn regarding sample handling and storage and

field QC. :

The elements included in this QAPP are consistent with those specified in the U.8. Environmental
Protection Agency (EPA) Requiremenis for Quality Assurance Project Plans, EPA QA/R-5, March 2001
{(EPA, 2001). The objectives of the QAPP are to:

¢ Ensure that data cotlection and measurement procedures are standardized among all participants.

s Monitor the performance of the various measurement systems being used in the program to
maintain statistical control and provide rapid feedback, so that corrective measures, if needed,
can be taken before the data quality is compromised.

e Periodically assess the performance of these measurement systems and their components.
e Verify that reported data are sufficiently complete, comparable, representative, unbiased, and

precise, so thal they are suitable for their intended use.

This QAPP supplements the Remediation and Site Investigation Report and any other project-specific
documents,

Kirtland Al'B June 2010
Bulk Fuels Facility, QAPP 1-1
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SECTION 2

2. SAMPLING PROCEDURES

21 Sampling Design

The number and location of groundwater, soil and soil vapor samples to be collected from the site and the
rationale behind the sampling design is discussed in the task-specific Work Plan. The sampling design is
a function of the medium sampled, information about the sampling site, the type of data to be collected,
and how the data are to be used. The specific protocols for soil and groundwater sampling, equipment
decontamination, handling of investigation-derived wastes, and field QC are discussed in the task-
specific work plan.

2.2 Sampling Method Requirements
The task-specific work plan presents the sampling methods requirements.
2.3 Field Quality Control Samples

The QC samples will be collected to moenitor accuracy, precision, and the presence of field contamination
for analytical methods to be performed in the offsite laboratory. The frequency of collection of the QC
samples is cutlined below.

2.3.1 Field Duplicate Samples

A field duplicate (FD) is an independent sample coilected as close as possible to the original sample,
from the same source and under identical conditions, and is used to document sampling and analytical
precision. The FD samples will be collected at the frequency of one for every 10 environmental samples.
The sampling procedures described in the task-specific Work Plan will be followed. The sampling
locations for FD samples will be recorded in the field legboolk,

The FD samples will be coilected simultaneously or in immediate succession to original environmental
samples, using identical recovery techniques, and treated identically during storage, transportation, and
analysis.

232 Fquipment Blank Samples

Equipment rinsate blank (EB) samples are collected to evaluate field sampling and decontamination
procedures by pouring deionized water over the decontaminated equipment. EB’s will be collected for
each matrix sampled (excluding soil vapor samples), and will be collected at a rate of 1 per 20

samples. The EB samples will be analyzed in the offsite laboratory for the same parameters specified
the environmental samples.

2.3.3 Ambient Blank Samples

Ambient blanks for volatile organic compound (VOC) analysis will be collected on a project-specific basis.

Kirtland AFB June 2010
Bulk Fuels Facility, QAPP 2-1



SECTION 2

2.3.4 Trip Blank Samples

Trip blank (TB) samples are used to monitor for contamination during sample shipping and handling, and
for cross-contamination through VOC migration among the collected samples. They are prepared in the
laboratory by pouring American Society for Testing and Materials (ASTM) Type I or deionized water
into the sample container. They are then sealed, transported to the field, remained sealed while VOC
samples are taken, and transported back to the laboratory in the same cooler as the VOC samples. One
TB sample will be placed in each ceoler that contains VOC samples shipped from the field to the
laboratory.

2.3.5 Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike and matrix spike duplicate (MS/MSD) samples are a duplicate pair of samples, collected
along with an investigatory sample to which the laboratory adds a spike containing the analytes of
concern at known concentrations to assess the effect-of the sample matrix on the extraction and analysis
method. '

For every 20 environmental samples of each matrix collected (excluding soil vapor samples), one
location will have sample volume collected in triplicate for each analysis required and designated on the
chain of custody form as an MS/MSD. Sampling for the MS/MSD may involve obtaining an
independent pair of samples collected as close as possible to the original (parent) sample from the same
source under identical conditions. The MS/MSD also may be prepared by the laboratory as part of its
QA program from a subsample of an investigatory sampie.

Independent MS/MSD samples will be collected simultaneously or in immediate succession, using
identical recovery techniques as the parent sample, and treated in identically manner during storage,
transportation, and analysis. The sampling locations for the MS/MSD will be documented in the field
loghook.

2.4  Sample Documentation and Tracking

Sample containers will be received from the laboratory pre-labeled with the preservative. The sample
identification nomenclature and date and time of sampling are entered on the label immediately after
collection. The labels must be secured using clear tapa to maintain the identification of each sample.

Vital information regarding the collection of each sample will be recorded in a field logbook. The field

logbook will be bound with consecutively-numbered pages. All entries will be legibly written in

permanent ink and signed and dated by the individual making the entries. Factual and objective [anguage

will be used. All entries will be complete and accurate enough to aftow reconstruction of each field
activity.

Kirtland AFB June 2010
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SECTION 3

3. SAMPLE HANDLING AND CUSTODY

3.1 Containers and Preservatives

The laboratory wili provide the required sample containers for all environmental and associated

QC samples. All containers will be certified free of the analytes of concern for this project. No sample
containers will be reused. The laboratory will add preservatives, if required, prior to shipping the sample
containers to the field. The laboratory, upon receipt of the samples, will verify the adequacy of preservation
and will add additional preservative, if necessary. The container type, minimum sample quantities, required
preservatives, and maximum holding times for the selected analytical parameters are listed in Table 3-1.

Table 3-1. Sample Containers, Preservation, and Holding Times (Page 1 of 2)

Container and
Analyte Method® Matrix | Minimum Quantity Preservation Holding Time
Iron.lead and SwWe46 Water 500 mL/P Add nitric asid te pH<2; 180 days
Manganese 601 OB/SWB 020 chill to 4°C
(Total/ SW7000 series For Dissolved: Field filter,
dissolved) Add nitric acid to pH<2,;
chill to 4°C
Yolatile Organic | SW846 8260B | Water | 3 x 40-mL /G-TLC Water: 14 days
Compounds (preserved); 7 days
(unpreserved)
Soil 3 x 5g Encore or | Chill to 4°Cffrecze Soil: 48 hours from
equivalent collection to
sampling technigue preservation;
14 days to analysis
TO-16/TO-16 Air 1-L Summa None 30 days
Low Level Add HCI to pH<2;
chill to 4°C
Semivolatile SWB846 8270G | Water 2 x 1-L/IAG Chill to 4°C Water: 7 days fo
Organic - | extraction; 40 days
Compounds to analysis
Soil 1x80z G Chilt {o 4°C Soil; 14 days to
extraction; 40 days
to analysis
1,2- SWa46 Water 3 % 40-mL/G-TLC | Add Na»S203 to pH<2, Water: 14 days
Dibramoethane | 504.1/8W8011 chill to 4°C {preserved), 7 days
(EDB), {unpreserved)
Polyaromatic SwWa4e Water 2 x 1-LIAG Chill to 4°C Water: 7 days to
Hydrocarbons | 8310/5W8270 extraction; 40 days
SiM to analysis
Soil 1% 80z G Chill to 4°C Soil; 14 days to
\ extraction; 40 days
to analysis
Kirtland AT'B : Jane 2010
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SECTION 3

Table 3-1. Sample Containers, Preservation, and Holding Times, (Page 2 of 2)

. Container and
Analyte Method®* Matrix Minimum Quantity * Preservation Holding Time
Gasoline SW846 80158 | Water 3 x40-mL/G-TLC | Add HCl to pH<2; Water: 14 days
Range chill to 4°C (preserved); 7 days
Organics {unpreserved)
(GRO) = .
Soil 3x 5g Encore or Chilt to 4°C Soik 48 hours from
equivalent sampling coliection to
technique preservation,
14 days to analysis
8015M Air 1-L Summa | None 30 days
Diesel Range | SW846 80158 | Water 1-L/AG Chill to 4°C Water: 7 days to
Organics extraction; 40 days
(DRCY) to analysis
Soll 1x80zG Chill to 4°C Soil: 14 days to
extraction; 40 days
to analysis
Nitrate/Sulfate SWe4d6 Water 500-mbL/P Chill to 4°G 48 hours for Nitrate/
300.0/SWO056 28 days for sulfate
Alkalinity EPA 310.1 Water 500-mL/P Chill to 4°C 14 days
Fixed Gases SM2720C Air 1-L Summa None 30 days
“EPA, 1996
e degrees Celsius
AG amber glass
G glass

G-TLC glass with Teflon lined cap
HCI hydrochloric acid

L liter

mL milliliter

0z ounce

P polyethylene

TCLP __ fcxicity characteristic leaching procedure

3.2 Chain of Custody

Collecting data of known quality begins at the point of sample collection. Legally defensible data are
generated by adhering to proven evidentiary procedures. These procedures are outlined in the following
sections and must be followed to preserve and ensure the integrity of all samples from the time of
collection through analysis. Sample custody records must be maintained both in the field and in the
subcontractor laboratory. A sample is considered to be in someone’s custody if it is either in his or her
physical possession or view, locked up, or kept in a secured and restricted area. Until shipment, sample
custody wiil be the responsibility of the sampling team leader.

Chain of custedy records document sample coliection and shipment to the laboratory. A chain of custody
form wili be completed for each sampling event. The originai copy will be provided to the laboratory
with the sample shipping cocler, and a copy will be retained in the field documentation files. The chain
of custedy form will identify the contents of each shipment and maintain the custodial integrity of the
samples. All chain of custody forms will be signed and dated by the responsible sampling team
personnel. The “relinquished by” box will be signed by the responsible sampling team personnel, and the
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date, time, and air bill number will be noted on the chain of custody form. The laboratory will return the
executed copy of the chain of custody with the hardcopy report.

The shippiﬁg coolers containing the samples will be sealed with a custody seal any time the coolers are
not in an individuat’s possession or view before shipping. All custody seals will be signed and dated by
the responsible sampling team personnel.

At a minimum, the chain of custody form must contain:

s Site namefProject name;

s  Project manager name, telephone number, and fax number;

¢ Unique sample identification;

e Date and time of samptle collection;

« Source of s'ample {including name, locaticn, sample type, and matrix);
« Number of containers;

¢ Designation of MS/MSD;

*  Preservative used;

s Analyses required;

»  Name of sampler;

* Custedy transfer signatures and dates and times of sample transfer from the field to transporters
and to the laboratories;

¢ Bill of landing or tfransporter tracking number (if applicable);
< Turnaround time;
+ Lab name, address, and contact information; and
s Any special instructions.
Erroneous entries on chain of custody records will be corrected by drawing a line through the error and

entering the corrected information. The person performing the correction will date and initial each
change made on the chain of custody form.

3.3 Laboratory Responsibilities

3.3.1 Chain of Custody

Orce the samples reach the laboratory, they will be checked against information on the chain of custody
form for anomalies. The condition, temperature, and appropriate preservation of samples will be checked
and documented on the chain of custody form. Checking an aliquot of the sample nsing pH paper is an
acceptable procedure to decument pH (precautions must be taken to avoid contamination of the sample).

Kirtland AFB June 2010
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Samples requiring VOC analyses should not undergo preservation verification until the time of analysis.
The occurrence of any anomalies in the received samples and their resolution will be documented in
laboratory records.

All sample information will then be entered into a tracking system, and unique analytical sample
identifiers will be assigned. A copy of this information will be reviewed by the laboratory for accuracy.
Sample holding time tracking begins with the collection of samples and continues until the analysis is
complete. Laboratory analyses will be documented on the chain of custody form. Procedures ensuring
internal laboratory chain of custody also will be implemented and documented by the laboratory. Ideally,
sample custody will be maintained using an internal custody system that requires samples to be kept in a
secured and restricted arca when nof in use and to be checked out and checked back in by the analysts
who use the samples.

Internal custody records must be maintained by the laboratory as part of the documentation file for each
sample. Specific instructions concerning the analysis specified for each sample will be communicated to
the analysts. Analytical batches will be created, and laboratory QC samples witl be included with each
batch.

The following information will be documented on Sample Receipt Forms by the sample custodian:

¢ Date samples received,;

o (CH2M HILL sample identification number;

= Laboratory sample identification number;

e Analytical tests requested for the sample batch;
s Sample matrix;

» Number of samples in the batch;

¢ Container description and location in the laboratory; and

s Verification of sample preservation.

Standard operating procedures (SOPs) describing sample control and custody will be maintained by the
laboratory.

3.32 Sample Storage

While samples are stored in the laboratory, they will be stored in limited-access, temperature-controlled
areas. Refrigerators, coolers, and freezers will be monitored for temperature 7 days a week. Acceptance
criterion for the temperatures of the refrigerators and.coolers is 4°C + 2°C, Acceptance criterion for the
temperatures of the freezers will be less than 0°C. Samples for VOC determination will be stored
separately from other samples, standards, and sample extracts. '

Samples will be stored after analysis for a period of 120 days and then disposed of in accordance with
applicable local, state, and federal regulations. Disposal records will be maintained by the laboratory.
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When samyples that are designated as “HOLD™ on the chain of custody are released for analysis by
CH2M HILIL, an official letter must be submitted to the laboratory, and the chain of custody should be
resubmitted to the Data Manager and Project Chemist with relevant release notification. The laboratory
also will submit approptiate documentation to the Pr OJeCt Chemist and Data Manager confirming the
samples that will be relessed for analysis.

3.4 Sample Packaging and Transport
The following sections contain guidelines for sample packaging and transport.

3.4.1 Sample Container Preparation

s  The labels will be secured to each container with clear tape, if not previously done.

» Container lids will be checked for tightness, and if the container is not full, the outside of the
container will be marked with indelible ink at the sample volumne level.

»  Sample bottles will be double-bagged in heavy-duty plastic. Glass containers will be covered with
bubble wrap to prevent breakage.

3.4.2 Shipping Cooler Preparation

e All previous labels used on the sample-shipping cooler will be removed.

s The drain plugs will be sealed with fiberglass tape (outside and inside) to prevent melting ice
from leaking.

» A cushioning layer of packing material such as bubble wrap will be placed at the bottom of the
cooler {approximately 1-inch thick) fo prevent breakage during shipment.

3.4.3 Placing Samples in the Cooler

s The chain of custody form will be placed in a re-sealable plastic bag;
»  Samples will be placed in an upright position in the cooler;

» Tce will be placed in re-sealable plastic bags in duplicate to minimize leakage of ice melt into the
cooler;

o Ice will be placed on top of and in between samples; and

* Void space between samples will be filled with packing material.

3.4.4 Closing the Cooler

o The cooter lid will be taped with strapping tape, encircling the cooler several times.

» One custedy seal will be affixed to the cooler lid to further ensure the integrity of the samples.
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3.4.5 Transport

» Sample coolers will be transported to the laboratory (an overnight courier may be used)
immediately after sample collection. Intermediate stops will be avoided, with the exception of
emergencies only, in which case the situation wil! be noted in the field logbooks.

»  The laboratory wiil be notified that samples are being shipped.

Kirtland AFB _ June 2010
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4,

DATA QUALITY OBJECTIVES

AND QUALITY ASSURANCE PROGRAM

The data quality objectives (DQUs) for the project were established based upon the EPA Guidance for

the Data Quality Objectives Process (EPA, 2000) and the Kirtland AFB Base-Wide Plans (USAF, 2004).
The DQOs are the basis for the design of the data collection plan. These DQOs specify the type, quality,
and quantity of data to be cotlected and how the data are to be used to make the appropriate decisions for

the project. Table 4-1 lists the extraction and digestion methods to be used for the investigation at the

Bulk Fueis Facility.

Table 4-1. Extraction and Digestion Methods

Analytical Method *

Parameter

Preparatory Methods °

SwWea4e Iron, Lead and SW3A005A,5W3010A

G010B/SWE020/SW7000 Manganese

series (Total/Dissolved)

SW846 82608 Volatiles SW5030B, SW5035

SW8a46 82700 Semivolatile organic SW3510C, SW35200,5W3540C,
compeounds SW3541, SW3545, SW3550B

SW8015B TPH DRC/GRO (volatiles} SW5030B, SW5035

{extractables) SW3510C, SW3520C,

SW3541, SW3545, SW3550B

SWE3IM10/SWB270 SIM PAH SW3510C, SW3520C
E504.1/5W8011 EDB See analytical method
E300.0/SWG9056 Nitrate as N/Sulfate See analytical method
E310.1 Alkalinity See analytical method
TO-15/TO-15 Low Level Volatile See analytical method
8015M TPH-GRO (air) See analytical method
SM2720C Fixed Gases See analytical method
°EPA, 1906
® Standard Melhods, 1998
DRO diesel range organics
EDB 1,2-Dibremoethane
GRC gasoline range organics
PAH polycyclic arcmatic hydrocarbon
TPH total petreleum hydrocarbons

4.1 Precision, Accuracy, Representativeness, Completeness, and

Comparability

Data quality will be evahuated based on their precision, accuracy, representativeness, completeness, and
comparability (PARCC),

4.1.1 Precision
Precision is a measure of reproducibility of analytical results. It can be defined as the degree of mutual

agreement among individual measurements obtained under similar conditions. Total precision is a
function of the variability associated with both sampling and analysis. Precision will be evaluated as the
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relative percent difference (RPD) between I'D sample resuits, laboratory control samples (I.CS), and
laboratory control sample duplicates (LCSD) and/or MS /MSD results.

4.1.2 Aecuracy

Accuracy is the degree of agreement between a measured value and the “true” or expected value. It
represents an estimate of total error from a single measurement, including either systemaltic error, or bias,
and random error that may reflect variability due to imprecision. Accuracy is evalvated in terms of
percent recoveries determined from results of MS/MSD and LCS analyses.

4.1.3 Representativeness

Representativeness is the degree to which sample data accurately reflect the characteristics of a
population of samples. It is achieved through a well-designed sampling program and by using
standardized sampling strategies and techniques and analytical procedures. Factors that can affect
representativeness include site homogeneity, sample homogeneity at a single point, and available
information around which the sampling program is designed. Using multiple methods to measure an
analyte also can result in non-representativeness of sample data.

4.1.4 Completeness

Completeness is the amount of valid measurements compared to the total amount generated. It will be
determined for each method, matrix, and analyte combination. The completeness goals of each project
are optimized to meet the DQOs. The completeness goals for this pregram are 95 percent.

4.1.5 Comparability

Comparability is the confidence with which one data set can be compared to another. It is achieved by
maintaining standard techniques and procedures for collecting and aralyzing samples and reporting the
analytical results in standard units. Resulis of performance evaluation samples and systems audits will
provide additional information for assessing comparability of data among participating subcontractor
taboratories, '

4.2 Method Detection Limits, Reporting Limits, and Instrument Calibraticn
Requirements

4.2.1 Method Detection Limits

The method detection Hmit (MDL) is the minimuni concentration of a substance that can be measured
and reported with 39 percent confidence that the analyte concentration is greater than zero. The
laboratory will establish the MBL for each method, matrix, and analyte for each instrument that will be
used to analyze samples. The MDLs will initially be calculated before analyzing samples and will be
recalculated at least once every 12 months.

4.2.2 Reporting Limits

Reporting limits (RL) will be greater than two times the laboratory calculated MDL. The RL used by the
laboratory should not be greater than the detection limit objectives listed in Tables 4-2 through 4-11.
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When calibrating instruments, a standard at a concentration equal to or less than the reporting iimit must
be included. Reporting requirements are listed below:

= Analytes at concentrations greater than the laboratory’s MDL, but less than the RL., will be
flagged as estimated with a “J” qualifier and reported.

» Analytes that are not detected at, or above, the laboratory’s MDL will be reported as not detected
at the RL and flagged “U.”

Table 4-2. Reporting Limit Objectives for Metals by Method SW846
6010B/SW6020/SW7000 Series

' EPA MCL? Reporting Limits Water
Analyte (mg/L} {mg/L.)
tron (Total/dissolved) 0.3 0.1
Manganese (Total/dissclved) 0.05 0,01
Lead (Total/dissolved) 0.015 0.015
*EPA Maximum Contamination Levels, Secondary Drinking Water Standards
| mg/L: milligrams per liter

Table 4-3. Reporting Limit Objectives for TPH (DRO/GRO) by Method SW846 8015B

Reporting Limits
Total Petroleum Hydrocarbons | Reporting Limits Water Soll
(TPH) (ng/L) (ma/ka)
TPH-Purgable (GRO) 25 1.2
TPH-Extractable (DRO) 250 4

DRC  diesel range organics
GRO  gasoline range organics
mo/kg  micrograms per kilograms
/L micrograms per liter
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Table 4-4. Reporting Limit Objectives for Volatile Organic Compounds
by Method SW3846 8260B (Page 1 of 2)

NMED Reporting Limits | Reporting Limits
EPA MCL? ssL’ Water Solls
Analyte (rgiL) (po/kg) {(noiL) {(po/ka)

1,1,1,2-Tetrachloroethane - 29,200 1 5
1,1,1-Trichloroethane 200 21,800,000 1 5
1,1,2,2-Tefrachloroethane -- 7.970 1 5
1,1,2-Trichloroethane 5 17,200 1 5
1.1-Dichloroethane - 62,200 1 5
1,1-Dichloroethene 7 618,000 1 5
1,1-Dichloropropene - - 1 5
1,2, 3-Trichlorobenzene - - 1 5
1,2,3-Trichloropropane - 915 1 5
1,2,4-Trichlorobenzene 70 143,000 1 5
1,2,4-Trimethytbenzene - - 1 5
1,2-Dibromo-3-chloropropane (DBCR) 0.2 194 5 10
1,2-Dibromoethane (EDB) 0.05 574 1 5
1,2-Dichlorabenzene 600 3,010,000 4 5
1,2-Dichloroethane 5 7,740 1 5
1,2-Dichloropropane 5 14,700 1 5
1,3,5-Trimethylbenzene - - 1 5
1,3-Dichlorobenzene - - 1 5
1,3-Dichloropropane - 23,500 1 5
1,4-Dichlorohenzene 75 32,100 1 5
2,2-Dichloropropane -~ -- 5. 5
2-Butanone {(MEK) - 39,800,000 6 20
2-Chiorotoluene - 156,000 1 5
2-Hexanone -- o 5 20
4-Chlorotoluene -- - 4

4-|sopropyltoluene - - 1 5
4-Methyl-2-pentanone - 5,950,000 5 20
Acetone - 87,500,000 10 20
Benzene 5 15,800 1 ]
Bromobenzene - -- 1 5
Bromochloromethane - - 1 5
Bromodichloromethane-—- 5,250 1 5
Bromoform - 496,000 1 5
Bromomethane -- 22,300 2 10
Carbon disulfide - 1,940,000 2 5
Carbon tetrachleride 5 4,380 1 5
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Table 4-4. Reporting Limit Objectives for Volatile Organic Compounds
by Method SW846 8260B (Conciuded, Page 2 of 2)

NMED Reporting Limits | Reporting Limits
EPA MGL® ssL® Water Soils
Analyte {ngiL) (po/kg) (ng/L) (ng/kg)
Chlorobenzene 100 508,000 1 5
Chloroethane -- - 2 10
Chloroform -~ 5720 1 10
Chloromethane -~ 35,600 2 10
cis-1,2-Dichlcroethens 70 782,000 1 25
cis-1,3-Dichloropropena -- -- 1
Dibromochloromethane - 11,300 1
Dibremomethane o 782,000 1
Dichloredifluoromethane - 481,000 2 10
Ethy'benzens - 700 69,600 1
Iscpropylbenzenea - 321,000 1 5
Metihyl tert butyl ether - 862,000 5 20
Methylene chloride - 199,000 5 5
m-Xylene & p-Xylene - 8,290,000 2 25
r-Butylbenzene - ' - 1 5
n-Propylbenzene -- -- 1 5
o-Xylene - 9,550,000 1 2.5
sec-Butylbenzene - - 1 5
Styrene 1100 8,970,000 1 5
tert-Butylbenzene - - 1 5
Tetrachloroathene 5 8,990 1 5
Toluene 1000 5,570,000 1 5
trans-1,2-Dichloroethene 100 273,000 1 2.5
frans-1 ,.3-Dichleropropene - - 1 5
Trichloroethene 5 45,700 1 5
Trichlorofluoromethane - 2,040,000 2 10
Vinyl chloride 2 865 1 5
Xylene {total} 10,000 1,090,000 2
*EPA Maximum Gontaminant Levels
P NMED Soil Screening Levels
pgfkg  micregrams per kilegram
g/l micrograms per liter
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Table 4-5. Reporting Limit Objectives for Semivolatile Organic Compounds
by Method SW846 8270C (Page 1 of 2}

EPA Reporting Limits | Reporting Limits
McL® | NMED SSL” Water Soils
Analyte {ng/k) {ng/kg) {ng/L) {ng'kg)
1,2-Diphenylhydrazine (Azobenzene) - 4,900 10 330
1,3-Dinitrobenzene - - 10 330
2,4,5-Trichlarophenol - 6,110,000 20 660
2.4 6-Trichlorophenol - 61,100 20 660
2,4-Dichlorophenaol - 183,000 10 660
2,4-Dimethylphenol - 1,220,000 10 660
2,4-Dinitrophenal - 122,000 80 3,300
2. 4-Dinitrotoluene - 12,600 20 660
2,6-Dinitrotoluene - 61,200 20 660
2-Chloronaphthalene - 6,260,000 10 330
2-Chiorophenal - 391,000 10 . 660
2-Methylphenol - - 10 660
2-Nitreaniline - -- 50 3,300
2-Nitrophenol - - 20 660
3&4-Methylphenol - -- 20 660
3,3-Dichlorobenzidine -- 8,710 20 1,300
3-Nitroaniline -- - 50 3,300
4,6-Dinitro-2-methylphenol - 6,110 60 3,300
4-Bromophenyl phenyl ether - e 10 560
4-Chloro-3-methylphenol - - 20 1,300
4-Chleroaniline - - 20 1,300
4-Chlorophenyl phenyl ether - - 10 GE0
4-Nitroaniline - - 50 3,300
4-Nitrophenol - - 50 3,300
Benzidine -- 17 150 3,300
Benzoic acid - - 60 3,300
Bis(2-Chloroethoxy)methane - - 10° 330
Bis({2-Chloroethyllether - 2,560 10 660
Bis(2-Ethylhexyl)phthalate 6 280,000 10 660
Butyl benzyl phthalate -- -- 20 660
Dibenzofuran - - 10 660
Diethyl phthalate - 48,900,000 20 660
Dimethyl phthalate - 611,000,000 20 660
Di-n-butyl phthalate - 6,110,000 20 660
Di-n-octyl phfha!ate B e 20 660
Hexachlorohenzene 1 2,450 10 5660
Kirtland AFB June 2010
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Table 4-5. Reporting Limit Objectives for Semivola.tile Qrganic Compounds

by Method SW846 8270C (Concluded, Page 2 of 2)

EPA Reporting Limits | Reporting Limits
MCL® | NMED SSL® Water Solls
Analyte (ng/l) (ng/kg) (ng/L) {ng/kg)
Hexachlorobutadiene - 50,300 10 660
Hexachlorocyclopentadiene 50 367,000 10 660
Hexachloroethane -- 61,100 10 660
Nitrobenzene -- 49,400 20 660
N-Nitrosodi-n-propylamine - - 20 660
N-Nitrosodiphenylamine - 800,000 10 660
Pentachlorophencl 1 20,700 60 3,300
Phenol - 18,300,000 10 660
* EPA Maximum Contaminant Level
® NMED Soil Screening Level
pug/ll - micrograms per liter
ngfkg  rnicrograms per kilogram
Raporting limits that do not meet EPA MCL and/or NMED SSL are bolded.

Tahle 4-6. Reporting Limit Objectives for Polyaromatic Hydrocarbons
by Method SW846 SW8270 SIM/SW8310

Reporting Limits Reporting Limits
EPA MCL*? NMED ssL" Water Soils
Analyte (na/l) (no/kg) (no/l) (ng/kg)

1-Methylnaphthaiene - - 1 5
2-Methyinaphthaiene - - 1 5
Acenaphthene - 3,440,000 1 5
Acenaphthylene - 1 5
Anthracene - 17,200,000 0.3 5
Benz{a}Anthracene _ - 4,810 0.2 5
Benzo{ajpyrene 0.2 481 02 5
Benzo(b)flucranthere -~ 4810 0.2 5
Benzolk)fluoranthene -~ 48,100 0.1 5
Benzo{g,h,i)perylene -- 0.2 5
Chrysene - 481,000 0.2 5
Dibenzo(a,h}anthracene - 481 0.3 5
Fluoranihene e 2,290,000 0.4 5
Fluorene - 2,280,000 03 5
Indeno{1,2,3-cd)pyrens - 4,810 0.2 5
Naphthalene - 45,010 1 5
Phenanthrene - 1,830,000 0.3 5

Pyrene - 1,720,000 0.2 5
*EPA Maximum Contaminant Levels "NMED Soil Screening Levels
pg/l micrograms per liter pg/kg  micrograms per kilogram
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Table 4-7. Reporting Limit Objectives for General Chemistry by Various Methods

EPA MGL® Reporting Limits Water
Analyte (mgll) (mg/L)
Nitrate as Nitrogen 20 0.5
Sulfate 250 ' 1.0
Alkalinity N/A _ 5
"EPA Maximum Contaminant Level
mg/t  milligrams per liter
NIA not applicable

Table 4-8. Repotting Limit Objectives for EDBE by Method 504.1/3W8011

Reporting Limits
EPA MCL? Water
Analyte {no/l) {mg/L}
1,2-Dibromoethane (EDB) 0.05 0.02

"EPA Maximum Contaminant Level
pe/L micrograms per liter

Table 4-9. Reporting Limit Objectives for Volatile Organic Compounds by
Method TO-15/TO-15 Low Level {Page 1 of 2)

EPA indoor Air Reporting Limii® Reporting Limit?
Screening Levels Indoor Alr Soil Vapor
Analyte (ppbv) (ppbv} (pobv)

1,1,1-Trichloroethane 437.4 C.5 0.5
1,1,2,2-Tetrachloroethane 0.02 01 0.5
1,1,2-Trichloroethane 0.3 0.1 0.5
1,1,2-Trichloro-1,2, 2-trifluoroethane 6189.3 0.1 0.5
1,1-Dichloroethane 1.9 0.1 0.5
1,1-Dichloroethene 328 0.1 0.5
1,2,4-Trichlorobenzene 0.3 0.1 0.5
1,2,4-Trimethylhenzene 0.4 0.1 0.5
1,2-Dichloroethane 0.1 01 0.5
1,2-Dichlorobenzens 214 01 0.5
1,2-Dichloro-1,1,2,2-tetrafluoroethane - 0.1 0.5
1,2-Dichloropropane 0.2 01 0.5
1,2-Dibromoethane (EDB) 0.02 0.1 0.5
1,3,5-Trimethylbenzene 0.5 0.1 ’ 0.5
1,3-Dichlorobenzene 0.2 ' 0.1 0.5
1,4-Dichlorobenzene 0.3 : G.1 0.5
Acetone 5794.4 0.1 1

Benzene 0.4 0.1 0.5
Bromomethane 0.4 0.1 0.5
Carbon tetrachloride 0.2 0.2 0.5
Chlorobenzene 4.8 0.1 0.5
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Table 4-9. Reporting Limit Objectives for Volatile Crganic Compounds by
Method TO-15/TO-15 Low Level (Concluded, Page 2 of 2)

EPA Indoor Air Reporting Limit? Reporting Limit®
Screening Levels Indoor Air Soill Vapor
Anaiyte (ppbv) {ppbv) (ppbv)
Chloroethane 1147.8 0.1 0.5
Chlaroform 0.1- 0.1 0.5
Chleromethane 7 0.1 0.5
cis-1,2-Dichloroethene - 01 0.5
cis-1,3-Dichloropropene 0.4 0.5 0.5
Dichlorodifluoromethane 18.8 0.1 0.5
Ethylbanzene 11 c.1 C.5
Hexachlorobutadiene 01 0.1 0.5
m,p-Xylene 70.2 0.2 05
MEK (2-Butanone}) 733.4 05 1
Methylene chloride 6 0.5 25
MTBE (Methyl tert-Butyl Ether) 12.8 1 1
o-Xylene 4.4 0.1 0.5
Styrene &8 oA 0.5
TCE 1 0.1 0.5
Tetrachlorcethene 0.4 0.1 0.5
Toluene 358.7 01 0.5
trans-4,3-Dichloropropene 0.5 0.5 0.5
Trichlorofluoromethane 41.1 0.1 0.5
Vinyl chloride 0.3 0.1 0.5
* reporting limits are pre-canister dilution {usually 2 x dilution)
ppbv= parts per billien volums .
Indoor Air reporting limits that do not meet EPA Indoor Air Screening Levels are bolded.

Table 4-10. Reporting Limif Objectives for TPH-Gasoline by Method SW8015M

Analyte

Reporting Limit
Indoor Air/Soil Vapor
microgram per liter

Total Petroleum Hydrocarben -
Gasoline

25

Kirtland AFB
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Table 4-11. Reporting Limit Objectives for Fixed Gases by Method SM2720C

Reporting Limit Indoor Air/Soil Vapor
Analyte (percent)
Carbon Dioxide 0.5
Carbon Monoxide 0.5
Methane 0.5
Nitrogen 1
| Oxyagen 0.6

Reporting limits and sample results will be reported to two significant figures if less than 10 and to three
significant figures if’ 10 or greater. Reporting limits will be reported on a dry-weight basis for
sediment/soil samples. All QC sample results will reported to three significant figures.

4.2.3 Instrument Calibration

Laboratory instruments will be calibrated by qualifted personnel before sample analysis, according to the
procedures specified in each method. Initial and continuing calibrations will be performed. Calibration
will be verified at method-specified intervals throughout the analysis sequence. The frequency and
acceptance criteria for calibration are specified for each analytical method, with supplemental
requirements defined below for organic methodologies. When multi-point calibration is specified, the
concentrations of the calibration standards should bracket those expected in the samples. Samples will
be diluted, if necessary, to bring analyte responses to within the calibration range. Data that exceed the
calibration range cannot be reported by the laboratory. The initial calibration curve will be verified as
accurate with a standard purchased or prepared from an independent second source. Quantitation basasd
on extrapolation is not acceptable.

4.3 Elements of Quality Control

Laboratory QC checks indicate the state of control that prevailed at the time of sample analysis.

QC checks that involve field samples, such as matrix, surrogate spikes, and FD samples, also indicate the
presence of matrix effects. Field-originated blanks provide a way to moniter for potential contamination
to which field samples are subjected. This QAPP specifies requirements for methoed blanks, LCSs,
surrogate spikes, and MS/MSDs that the laboratory must follow for the data collection effort.
Additionally, the Contract Laboratory Program {CLP) statement of work may require additional QC checks
and/or not require some of them presented herein. The laboratory will adhere to the applicable CLP
statement of work for the analyses performed.

A laboratory QC batch is defined as a method blank, LCS, MS/MSD, or a sample duplicate, depending
on the method and 20 or fewer environmental samples of similar matrix that are extracted or analyzed

-together. For gas chromatography/mass spectrometry volatile analyses, a methoed btlank, LCS, and
MS/MSD must be analyzed in each 12-hour time period. The number of environmental samples allowed
in the laboratory QC batch is defined by the remaining time in the method-preseribed 12-hour tune period
divided by the analytical run time. Each preparation or analytical batch will be identified in such a way
as to be able to associaie environmental samples with the appropriate laboratory QC samples.

Kistland AFB June 2010
Bulk Fuels Fagility, QAPP 4-10




SECTION 4

4.3.1 Quality Control Analyses/Parameters Originated by the Laboratory
4.3.1.1  Method Blank

Blanks are used to monitor each preparation or analytical batch for intetference and/or contamination
from glassware, reagents, and other potential sources within the laboratory. A method blank is an
analyte-free matrix (laboratory reagent water for aqueous samples or Ottawa sand, sodium sulfate, or
glass beads [metals] for seil samples) to which all reagents are added in the same amount or proportions
as are added to the samples. The methed blank is processed through the entire sample preparation and
analytical procedures along with the samples in the batch. There will be at least one method blank per
preparation or analytical batch.

If a target analyte is found at a concentration that exceeds the reporting limit, corrective action must be
performed to ideniify and eliminate the contamination source. All associated samples must be
re-prepared and re-analyzed after the contamination source has been efiminated. No analytical data may
be corrected for the concentration found in the blank.

4.3.1.2  Laboratory Control Sample

The LCS will consist of an analyte-free matrix such as laboratory reagent water for aqueous samples or
Ottawa sand, sodium sulfate, or glass beads (metals) for soil samples spiked with known amounts of
analytes that come from a source different than that used for calibration standards. Target analytes
specified in the QAPP will be spiked into the LCS. The spike levels will be less than or equal to the
mid-point of the calibration range.

If LCS results are outside the specified control limits, corrective action must be taken, including sample
re-preparation and re-analysis, if appropriate. If more than one LCS is analyzed in a preparation or.
analytical batch, the results of all LCSs must be reported. Any LCS recovery outside QC limits affects
the accuracy for the entire batch and requires corrective action.

4.3.1.3  Surrogaies

Sutrogates are organic analytes that behave similarly to the analytes of interest but are not expected to
occur naturally in the samples. They are spiked into the standards, samples, and QC samples prior to
sample preparation. Recoveries of surrogates are used to indicate accuracy, method performance, and
extraction efficiency.

If surrogate recoveries are outside the specified control limits, corrective action must be taken, including
sample re-preparation and re-analysis, if appropriate.

4.3.1.4  Murix Spike/Matrix Spike Duplicate

A sample matrix fortified with known quantities of specific compounds is cafled a MS. It is subjected to
the same preparation and analytical procedures as the native sample. Target analytes specified in the
QAPP are spiked info the sample. MS recoveries are used to evaluate the effect of the sample matrix on
the recovery of the analytes of interest. An MSD is a second fortified sample matrix. The RPD between
the results of the duplicate MS measures the precision of sample results. Only project-specific samples
designated on the chain of custody form will be spiked. The spike levels will be less than or equal to the
mid-peint of the calibration range.
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4.3.1.5  Internal Standards

Some methods require the use of internal standards to compensate for losses during injection or purging
or losses due to viscosity. Internal standards are compounds that have similar properties as the analytes
of interest but are not expected to occur naturally in the samples. A measured amount of the internal
standard is added to the standards, samples, and QC samples following preparation.

When the internal standard results are outside the control limits, corrective action must be taken,
including sample re-analysis, if appropriate.

4.3.1.6  Laboratory Sample Duplicate

A sample duplicate selected by the laboratory is called a laboratory sample duplicate. It is subjected to
the same preparation and analytical procedures as the native sample. The RPD between the results of the
native sample and laboratory sample duplicate measures the precision of sample results, The data
collected also may yield information regarding whether the sample matrix is heterogeneous.

4.3.1.7  Interference Check Samples

The interference check samples are used in inductively coupled plasma (ICP) analyses to verify
background and inter-element correction factors. They consist of two solutions, where one solution
contains the interfering analytes, and the second solution contains both the analytes of interest and the

_ interfering analytes. Both solutions are analyzed at the beginning and at the end of each analytical
sequence.

When the interference check sample results are outside the control limits, corrective action must be
taken, including sample re-analysis, if appropriate.

43.1.8 Retention Time Windows

Retention time windows for gas and liquid chromatographic analyses must be established by replicate
injections of the calibration standard over multiple days, as desctibed in SW846 8000B, analytical
method, or appropriate laboratory SOP. The absolute retention time of the calibration verification
standard at the start of each analytical sequence will be used as the centerline of the window. For an
analyte to be reported as positive, its elution time must be within the retention time window,

4.3.2 Quality Control Analyses Originated by the Field Team

Section 2.3 specifies the type and frequency of QC samples that are originated by the field team.
4.4 Additional Quality Control Requirements

4.4.1 Holding Time

The holding time requirements specified in this QAPP must be met, For methods requiring both sample
preparation and analysis, the preparation holding time wilf be calculated from the fime of sampling to the
completion of preparation. The analysis holding time will be calculated from the time of completion of
preparation to the time of completion of the analysis, including any required dilutions, confirmation
analysis, and re-analysis.
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For methods requiring analysis only, the holding time is calculated from the time of sampling to
completion of the analysis, including any required dilutions, confirmation analysis, and re-analysis.

4.4.2 Confirmation

Confirmation analysis must be carried out as specified for specific methods when the result is at or above
the reporting limit. The result designated as the primary result will be reported. All calibration and
QC requirements rust be met when confirmation analysis is carried out.

4.4.3 Cleanup Procedures to Minimize Matrix Effects

To maintain the lowest possible reporting limits, appropriate cleanup procedures will be employed when
if is indicated by the method to remove or minimize matrix interference. Methods and materials for
sample cleanup include, but are not limited to, gel permeation chromatography, silica gel, alumina, florisil,
mercury (sulfur removal), sulfuric acid, and acid/base partitioning. Method blanks, MS/MSDs, and LCSs
must be subjected to the same cleanup procedures performed on the samples to monitor the efficiencies of
these procedures.

4.4.4 Sample Dilution

Dilution of a sample results in elevated reporting limits and ultimately affects the usability of data related
to potential actions at the sampling site. It is imporfant to minimize dilutions and maintain the Jowest
possible reporting limits. When dilutions are necessary because of high concentrations of target analytes,
lesser dilutivns also should be reported to fully characterize the sample for each analyte. The level of the
lesser dilution will be such that it will provide the lowest possible reporting limits without having a
lasting deleterious effect on the analytical instrumentation.

When a sample exhibits characteristics of matrix interference that are identified through analytical
measurement or visual cbservation, appropriate cleanup procedure(s) must be proven ingffective or
inappropriate before proceeding with dilution and analysis.

4.4.5 Standard Materials and Other Supplics and Consumables

Standard materials must be of known high purity and traceable to an approved source. Pure standards
must not exceed the manufacturer’s expiration date or 1 year following receipt, whichever comes first.
Solutions prepared by the laboratory from the pure standards must be used within the expiration date
specified in the laboratory’s SOP. All other supplies and consumables must be inspected prior to use to
ensure that they meet the requirements specified in the appropriate SOP, The laboratory’s inventory and
storage system should ensure their use within the manufacturer’s expiration date and that the supplies are
stored under proper conditions.

4.4.6 Manual Integration

The laboratory is required to provide all analysts performing methods that rely on interpretation of
chromatographic data with iraining on appropriate software or manual integration practices. The
laboratory also will make every effort to minimize the use of manual integration of data. If manual
integration is needed to correct a sofiware auto-integration error, the manual integration will be clearly
identified in the instrument data. Before- and after-enlargements of the region of the chromatogram
where the manual integration was performed will be provided on an appropriate scale to atlow an
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independent reviewer to evaluate the need and quality of the manual integration. The anaiyst also will
document the reason for the manual integration on the chromatogram along with the date and his/her
initials. The laboratory manager or designee will approve the manual integration by dating and initialing
the chromatogram.,

4.4.7 Laboratory Quality Assurance Program

The laboratory will maintain a Quality Assurance Manual or equivalent document. The Quality Assurance
Manual will define the labotatory’s internal QA/QC procedures, including:

s QA policies, objectives, and requirements;

s QOrganization and personnel,

¢« Document control;

¢ SOPs (analytical methods and administrative);

s Data generation;

* Software verification;

« QU policies, objectives, and requireméms;

o  Nonconformance/corrective action procedurss; and

* Data review.
4.4.7.1  Laboratory Standard Operating Procedures

The 1ab0fatory will maintain SOPs for all analytical methods and laboratory operations. The format for
SOPs will generally conform to the following references:

o Test Methods for Evaluating Solid Waste, Physical and Chemical Methods, SW-846, 3rd Edition,
Upndate Ifl, Section 1 (EPA, 1996), :

s Standard Methods for the Examination of Water and Wastewater, 20th Edition (1998); and

s Good Laboratory Practices in Principles and Guidance (o Regulations for Ensuring Data
Integrity in Automated Laboratory Operations (EPA, 1995).

All SOPs must have a unique identification number that is traceable to previous revisions of the same
document.

4.4.7.2  Demonsiration of Capability

Laboratory QA personnel will maintain records documenting the ability of each analyst to perferm
applicable method protocols. Documentation will include annual checks for each method and analyst. In
addition, internal, blind performance evaluation samples for each method and matrix, demonstrating
overall laboratory performance, must be submitted annually. The laboratory may receive additional blind
performance evaluation samples in conjunction with this program.
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4.5

Reporting Limits and Analytical Requirements

Tables 4-2 through 4-11 presented lists of target analyies, methods to be used, and the reporting limit
objectives specific to this project. The laboratory will adhere to the requirements specified within these
tables. The reporting limits included herein reflect quantifiable levels that are attainable with a specified

degree of confidence using the specified methods, The accuracy and precision limits are listed in

Table 4-12 through 4-21. Calibration and QC requirements are specified in Tables 4-22 through 4-32.

Table 4-12. Accuracy and Precision Limits for Metals by Method SW846 60108

LCs LCS MS/MSD
Accuracy Precision Water MS/MSD
Water Water Accuracy | Precision Water
Analytes (% R) (RPD) {% R) (RPL)
Iron
(Total/dissolved) 80-120 20 80-120 <0
Manganese g g
(Totalfdissolved) 80-120 20 80-120 20
Lead
(Total/dissolved) 80-120 . 20 80-120 20
LCS laboratory control sample.
MS/MSD matrix spike/matrix spike dupiicate.
%R = percent recovery
RFD= relative percent difference,

Table 4-13. Accuracy and Precision Limits for TPH (DRO/GRO) by Method SW846 80158
LCS/MS/MSD LCS/MSMSD
Accuracy Accuracy
Water Precisi Soil Precisi
(u/D R} recision (% R) I’eCIS_IOh
Analyte Water Soail
LCL UCL {RPD) LCL UCL (RPD)
TRPH-Gasoline 70 130 30 70 130 50
Surrogate:{chocse one}
a,a,a-Trifluorotoluene 50 150 -- 50 150 .
Chlorobenzene 50 150 - 50 150 -
TPH-Diesel 70 | 130 | 30 70 | 130 50
Surrogate:
Crtho-Terphenyt 50 150 - 50 150 --
Triacontane 50 150 - 50 . 150 -
LCL lower control limit,
LCS lzboratory control sample.
MS/MSD  matrix spike/matrix spike duplicate.
%R percant recovery
RPD relative percent difference.
UCL upper centrol fimit.
Kirtland AFB June 2010
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Table 4-14. Accuracy and Precision Limits for Volatile Organic Compounds
by Method SW846 8260B (Page 1 of 3)

LCS/MSMSD LCS/MS/MSD
Accuracy Accuracy
Water Soil
(% R) Precision {% R} Precision
Water Soil
Analyte LCL | UCL (RPD) LCL | uUCL {RPD}
1,1,1,2-Tetrachicroethane 80 130 30 75 125 30
1,1,1-Trichlorcethane 65 130 30 70 135 30
1,1,2,2-Tetrachloroethane 65 130 30 55 130 30
1,1,2-Trichloroethane 75 125 30 60 125 30
1,1-Dichloreethane 70 135 30 75 125 30
1,1-Dichlorcethene 70 130 30 65 135 30
1,1-Dichioropropene 75 130 30 70 135 . 30
1,2,3-Trichlorobenzene 55 140 30 60 135 30
1,2,3-Trichloroprepane 75 125 30 65 130 30
1.2.4-Trichlorobenzena €5 135 30 65 130 30
1,2,4-Trimethylbenzene 75 130 30 65 135 30
1,2-Dibromoe-3-chloropropane (DBCP) 50 130 30 40 135 30
1,2-Dibromoethane tEDB) 80 120 30 70 126 an
1,2-Dichlorobenzens 70 120 30 75 120 30
1,2-Dichloroethane 70 130 30 70 135 30
1,2-Dichioropropane 75 125 30 70 120 30
1,3,5-Trimethylbenzena 75 130 30 65 135 30
1,3-Dichlorobenzene 75 125 30 70 125 30
1,3-Dichloropropane 75 | 125 30 75 | 125 30
1.4-Dichlorobenzene 75 125 30 70 125 30
2,2-Dichloropropane 70 135 30 65 135 30
2-Butanone (MEK) 30 150 30 30 160 30
2-Chlorotoluena 75 125 30 70 130 30
2-Hexanone 55 130 30 45 145 30
4-Chlorotoluena 75 130 30 75 125 30
4-Isopropyltoluene 75 130 30 75 135 30
4-Methyl-2-pentanone G0 135 30 45 145 30
Acetone 40 140 30 20 160 30
Benzene &0 130 30 75 125 30
Bromobenzene 75 125 30 65 120 30
Bramochloromethane 65 130 a0 70 125 30
Bremodichloromethane 75 120 30 70 130 30
Bromoform 70 | 130 30 55 | 135 30
Bromomethane 30 145 30 30 160 30
Kirtland AFB June 2010
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Table 4-14. Accuracy and Precision Limits for Volatile Organic Compounds
by Method SW846 8260B (Page 2 of 3)

LCS/MS/MSD LCS/MS/MSD
Accuracy Accuracy
Water Soil
(% R) Precision (% R) Precision
Water Soil
Analyte LCL | UcL {RPD) LCL | UCL (RPD})
Carbon disulfide 35 160 30 45 160 30
Carbon tetrachloride 65 140 30 65 135 30
Chlorobenzene 80 120 30 75 125 30
Chloroathane 80 135 30 40 185 20
Chloroform 65 135 30 70 125 30
Chloremethane 40 125 30 50 130 30
cis-1,2-Dichloroethene 70 {125 30 65 | 125 30
cis-1,3-Dichloropropene 70 130 30 70 125 30
Dibromochloromethane 60 135 20 g5 130 30
Dibromomethane 75 125 30 75 130 30
Dichlorodifiueromethane 30 165 20 35 135 30
Ethylbenzene 75 125 30 70 130 30
Isopropylbenzene 75 125 30 75 126 30
Methyl tert butyl ether 65 125 30 55 140 30
Methylene chloride 55 140 30 75 130 30
m-Xylene & p-Xylene 75 130 30 70 130 30
n-Butylbenzene 70 135 30 55 140 3¢
n-Propylbenzene 70 130 30 80 125 30
o-Xylene 80 120 30 65 140 30
sec-Butylbenzene 70 125 30 65 135 30
Styrene 65 135 30 75 125 30
{ert-Butylbenzene 70 130 30 65 130 30
Tetrachloroethene 45 150 30 75 125 30
Toluene 75 120 30 65 130 20
trans-1,2-Dichloroethene 60 140 30 85 140 30
trans-1,3-Dichloropropene . 55 140 30 70 125 30
Trichloroethene 70 125 30 65 135 30
Trichlorofluoromethane 50 - 145 30 65 125 30
Vinyl chloride 70 145 30 75 125 30
Kirtland AFB June 2010 .
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Table 4-14. Accuracy and Precision Limits for Volatile Organic Compounds
by Method SW846 8§260B (Concluded, Page 3 of 3)

LCS/MSMSD LCS/MS/MSD
Accuracy Accuracy
Water Soil
(% R) Precision (% R} Precision
Water Soil
Analyte LCL | UCL (RPD} LCL | UCi (RPD)

Surrogales
4-Bromofluorobenzene : 75 120 - a5 120 -
1,2-Dichloroethane-d4 70 120 - 58 140 -
Dibremofluoromethane 85 115 - 75 121 -
Toluene-d8 85 | 120 - 85 115 -
LCL= lower control limit,
LCS= lahoratory control sample,
MS/MSD= matrix spike/matrix spike duplicate.
%R= percent recovery
RPD= relative percent difference.
UCL= upper control limit.

Table 4-15. Accuracy and Precision Limits for Semivolatile Organic Compounds by
Method SW846 8270C (Page 1 of 3)

LCS/ MS/MSD Precision LCS3/ MS/MSD Precision
i T e I
{% R) (RPD} (% R) {RPD)
Analyte LCL | UcL LCL | UCL
1,2-Diphenylhydrazine (Azcbenzene) 55 115 30 39 122 30
1,3-Dinitrobenzene 50 110 30 50 110 30
2,4,5-Trichlgrophenol 50 110 30 50 110 30
2,4.8-Trichlorophenol 50 115 30 45 140 30
2,4-Dichlorophenol 50 105 30 45 110 30
2 4-Dimethylphenol 30 110 30 30 105 30
2,4-Dinitrophenc! 15 140 30 15 130 30
| 2,4-Dinitroteluens 50 120 30 50 115 30
2 6-Dinitrotoluene ’ 50 115 30 50 110 a0
2-Chlorocnaphthalena 50 106 30 45 105 30
2-Ghlorophenal 35 105 | 30 45 105 30
2-Methylphenc! . . 40 110 30 40 105 30
2-Nitroanitine 50 115 30 45 120 30
2-Nitropheno! ‘ 40 115 30 40 110 30
3&4-Methylphenol 30 110 30 40 105 30
Kirtland ATB . June 2010
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Table 4-15. Accuracy and Precision Limits for Semivolatile Organic Compounds
by Method SW846 8270C (Page 2 of 3)

LC:;::?;TYSD Precision chéc“ﬂf;gsn Precis:,ion
Water ?;a};t;; Soil (SSI[I))
(% R) (% R}

Analyte LCL UCL LCL UcL
3,3-Dichlorobenzidine 20 110 30 10 130 30
3-Nitroaniline : 20 125 30 25 110 30
4 6-Dinitro-2-methylphenol 40 130 30 30 135 30
4-Bromophenyt pheny! ether 50 115 30 45 15 30
4-Chloro-3-methylphenol ' 45 110 30 45 115 30
4-Chloroaniline 15 110 30 10 95 30
4-Chiorophenyl phenyl ether 50 110 30 45 110 30

.| 4-Nitroaniline 35 120 30 35 115 30
4-Nitrephenol 20 125 30 50 110 30
Benzidine 20 125 30 50 110 30
Benzoic acid 20 125 30 20 110 30
Bis(2-Chlorosthoxy)methane 45 105 30 45 110 30
Bis(2-Chloroethyl)ether S s | 10 30 20 | 105 30
Bis(2-Ethylhexyljphthalate 40 125 30 45 125 30
Butyl benzyl phthalate 45 115 30 50 125 30
Dibenzofuran 55 .| 1056 30 50 105 3o
Diethyl phthalate 40 120 30 50 115 30
Dimethyl phthalate 25 125 30 50 110 - 30
Di-n-butyl phthalate . 55 115 30 50 110 30
Di-n-ociyl phthalate 35 115 3c 40 130 30
Hexachiorobenzene 50 110 30 45 120 30
Hexachlerobutadiene 25 105 30 40 | 115 30
Hexachlorocyclopentadiens 30 - 115 30 45 135 30
Hexachloroethane 30 | 85 30 35 110 30
Nitrobenzene 45 110 30 40 115 30
N-Nitrosodi-n-propylamine 35 130 30 40 115 30
N-Nitrosodiphenylamine 50 10 30 50 115 30
Pentachlorophenol 40 115 30 25 120 30
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Tahle 4-15. Accuracy and Precision Limits for Semivolatile Organic Compounds
by Method SW846 8270C (Concluded, Page 3 of 3)

LCS/ MS/MSD L LCS/ MS/MSD o
Precision Precision
Accuracy Accuracy .
Water . Soil
Water (RPD) Scil (RPD)
(% R} {% R)
Analyte LCL UCL LCL UCL
Phenol 20 115 30 40 100 30
Surrogafes
2,4,6-Tribromophenol 40 125 - 35 125 -
2-Fiuorcbiphenyl 50 110 - 45 | 105 s
2-Fluoropheno! 20 110 - 35 105 -
Nitrobenzene-d5 40 110 -- 35 100 s
Phanol-d5 20 115 - 40 100 --
Terphenyi-d14 50 135 - 30 125 -

L.CL= lower contral limit.

%R= percent reccvery

UCL= upper control limnit.

LCS= laboratery control sample.
MS/MSD= matrix splke/mairix spike duplicate.

RPD= relative percent difference.

Table 4-16. Accuracy and Precision Limits for Polyaromatic Hydrocarbons by Method
SW846 8270C SIM/SW8310 (Page 1 of 2)

LCS/ MS/MSD LCS/ MS/MSD
Accuracy Accuracy
Water Soil
(% R) Precision (% R) Precision
Water Soil
Analyte LCL |- UCL {RPD) LCL UcL (RPD)
1-Methylnaphthalene 50 115 30 50 115 30
2-Methylnaphthalene 50 110 30 50 110 30
Acenaphthene 35 105 30 35 110 30
Acenaphthylene 35 115 30 35 115 30
Anthracene 40 110 30 45 125 30
Benz(a)Anthracene 50 110 30 50 105 30
Benzo{aipyrens 45 115 30 40 135 30
Benzo{b}fluoranthene 60 110 30 55 120 30
Benzo(k)flucranthensa 50 110 30 50 120 30
Benzo(g,h,i)perylens 35 120 30 55 | 115 30
Chrysene 50 115 30 55 120 30
Kirtland AFB June 2010
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Table 4-16. Accuracy and Precision Limits for Polyaromatic Hydrocarbons by

Method SW846 8270C SIM/SW8310 (Concluded, Page 2 of 2)

LCS/ MS/MSD LCS/ MS/MED
Accuracy Accuracy
Water Soil
(% R) Precision {% R) Precision
Water Soif
Analyte LCL ucL (RPD) LCL ucL (RPD)
Dibenzo(a,hyanthracene 20 110 30 45 115 30
Fluoranthene 50 115 30 40 135 30
Fluorene 35 105 30 45 105 30
Indene(1,2,3-cd}pyrene 45 110 30 55 135 30
Naphthalene 35 105 30 50 110 30
Phenanthrene 40 120 30 55 125 30
Pyrene 50 110 30 50 115 30
Surrogale
Terphenyl-d14 | 50 | 135 - 36 | 125 -
LCL= lower control limit.
L.CS= laboratory control sample.
MS/MSD= matrix spilke/matrix spike duplicate.
%R= percent recovery
RPD= relative percent difference.
UCL= upper control Himit.
Table 4-17. Accuracy and Precision Limits for General
Chemistry Parameters by Various Methods
LGS/ MS/MSD
Accuracy
. Water
(% R) Precision
Water
Analyte LCL UcL (RPD)
Nitrate 80 110 10
Sulfate 80 110 10
Alkalinity 80 120 25
LCL= lower centrol limit
LCS = laboratory control sample.
MS/MSD= matrix spike/matrix spike duplicate.
%R = percent recovery
RPD= relative percent difference.
UCL= upper control limit
Kittland AFB June 2010
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Tahle 4-18. Accuracy-and Precision Limits for EDB by Methods 504.1/SW8011

LCS/ MS/MSD
Accuracy
Water
(% R} Precision
Water
Analyte LCL UcCL (RPD}
1,2-Dibromoethane (EDB) 70 130 30
Surrogate
4, 2-dibromopropane ‘ 70 130 ‘ -

LCL= lower control Limit

LGS = laboratory contrel sample.

MS/MSD= matrix spike/matrix spike duplicate.
%R = percent recovery

RPD= relative percent difference,

UCL= upper control limit

Table 4-19. Accuracy and Precision Limits for Volatile Organic Compounds
by Method TO-15/TO-15 Low Level (Page 1 of 2)

LCS/ LCSD
Accuracy Air
{% R) Precision
Air
Analyte LCL UcL (RPD)

1,1,1-Tetrachlorcethane 70 130 25
1,1,2,2-Tetrachloroethane 70 130 25
1,1,2-Tetrachloroethane 70 130 25
1,1,2-Trichloro-1,2,2-{riflucroethane 70 130 25
1,1-Dichloroethane 70 130 25
1,1-Dichloroethene 70 130 25
1,2,4-Trichlorobenzene 70 130 25
1,2,4-Trimethylbenzens 70 130 25
1,2-Dichicroethane 70 130 25
1,2-Dichlorobenzene 70 130 25
1,2-Dichloro-1,1,2,2-tetrafluoroethane 70 130 25
1,2-Dichloropropane 70 130 25
1,2-Dibromeethane (EDB) 70 130 25
1,3,5-Trimethylbenzene 70 130 25
1,3-Dichlorcbenzene ' 70 130 25
1,4-Dichlorobenzene 70 130 25
Acetone : 70 130 25
Benzene 70 130 25
Bromomethana 70 130 25
Carbon tstrachloride 70 130 25
Chlerobenzene 70 130 25
Chloroethane 70 130 25
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Table 4-19. Accuracy and Precision Limits for Volatile Organic Compounds

by Method TO-15/TO-15 Low Level (Concluded, Page 2 of 2)

LCS/ LCSD
Accuracy Air
(% R) Precision
Air
Analyte LCL ucL (RPD)}

Chloroform 70 130 25
Chloromethane 70 130 25
cis-1,2-Dichloroethene 70 130 25
cis-1,3-Dichloropropene 70 130 25
Dichiorodifluoromethane 70 130 25
Ethylbenzene 70 130 25
Hexachlorobutadiene 70 130 25
m,p-Xylene 70 130 25
MEK (2-Butanone) 70 130 25
Methylene chloride 70 130 25
MTBE (Methy! tert-Butyl Ether) 70 130 25
o-Xylene 70 130 25
Styrene 70 130 25
TCE 70 130 25
Tetrachloroethene 70 130 25
Toluene 70 130 25
trans-1,3-Dichloropropene 70 130 25
Trichlorofluoromethane 70 130 25
Vinyl chloride 70 130 25
Surrogates
4-Bromofluorobenzene 60 140 -
Toluene-d8 60 140 -

LCL= lower control limit
.CS = laboratory control sample.

%R = percent recovery
RPD= relative percent difference.
UCL= upper confrol limit

LCSD= laboratory confrol sample duplicate.
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Table 4-20. Accuracy and Precision Limits for TPH-Gasoline by Method SW8015M

LCS/LCSD
Accuracy Air
(% R) Precision
Air
Analyte LCL UcCL (RPD)
TPH-Gasoline 70 130 25

LCL= lower control timit

%R = percent recovery

UCL= upper contrel limit

LGS = laboratory control sample.
LCSD= Iaboratory control sample duplicate.

RFD= relative percent difference.

Table 4-21. Accuracy and Precision Limits for Fixed Gases by Method SM2720C

LCS/LCSD
Accuracy
Air
(% R) Precision
Air
Analyte LCL UCL (RPD)

Carbon Dioxide 80 120 20
Carhon Monoxide 80 120 20
Methane 80 120 20
| Nitrogen 80 120 20
Oxygen a0 120 20

LCL= lower control limit

%R = percent recovery

UCL= upper conirel limit

LCS = laboratory control sample.
1.CSD= laboratory control sample duplicate.

RPD= relative percent difference.
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Table 4-22. Calibration and Quality Control Requirements for Metals by
Method SW846 6010B/SW6020 (Page 1 of 2)

Quality Control Check

Frequency

Criteria

Cbrrective Action

Initial calibration
{(a blank and at least
one standard})

Before initial sampie
analysis, every

24 hours, whenever
modifications are
made to the analytical
system, or when
continuing calibration
verification fails

If more than one standard
is used, correlation
coefficient must be
»(.995

Not applicable.

Initial calibration
verification

tmmediately following
each initial calibration

All analytes within £10%
of expected value

Correct problem and repeat initial
calibration

Calibration blank

After every calibration
verification (initial
calibration verification
and continuing
calibration verification)

No analytes detected at
or above the reporting
limit

Correct the proklem, then
re-analyze previcus 10 samples

Continuing calibration
verification

After every

10 samples and at the
end of the analysis
sequence

All analyles within £10%
of expected value

Re-calibrate and re-analyze

all samples since the last
acceptable continuing calibration
verification

Method blank

At least onhe per
analytical batch

| No analytes detected at

or above the reporting
limit

Correct the problem and re-prep
and re-analyze all associated
samples

Interference check
standard

At the start and end of
each analytical
sequence or twice
during an 8-hour
pericd, whichever is
more frequent

All analytes within £20%
of expected value

Correct the problem, re-calibrate,
re-analyze ICS and all affected
samples

Matrix spike/ matrix
spike duplicate
(MS/MSD)

One set per
20 project-specific
samples

All analytes within limits
specified in accuracy and
precision tzbles

None

Laboratory control
sample (LCS)

At least one per
analytical batch

All analytes within limits
specified in accuracy and
precision tables

Correct the problem, and re-prep
and re-analyze the LCS and all
samples in the analytical batch

Internat Standard

Each sample and-

Response within 80-125%

Verify response, then re-analyze

{(SW6020 only) quality control sample, | of the calibration blank affected sarmples at 2x dilution
method blank, matrix
spike/matrix spike
duplicate and
labhoratory control
sample
Dilution test Each new sample Result from 1,5 dilution Perform post-digestion spike
matrix must be within £10% of addition
the undiluted sample
result {applies only if
undiluted sample result is
at feast 25 times the
reporting limit)
Kirtland AFB Jone 2010
Bulk Fuels Facilily, QAPP 4-26




SECTION 4

Table 4-22. Calibration and Quality Control Requirements for Metals by
MethodSW846€ 6010B/6020 (Concluded, Page 2 of 2)

Quality Control Check

Frequency

Criteria Corrective Action

Low level calibration
check standard (after
one point ICAL)

Once per analytical

All analytes within +20% | Gorrect probtem then re-analyze
batch, prior to sample | of expected value

the low level check standard and all

Method detection limit
{(MDL) study

analysis samples in the analytical baich
Once per 12 month Detaction limits None
pericd establiished shall be at

least one half the
reporting lirmits in
Table 4-2 through 4-6.

Linear range calibration
check standard

Once per quarter

All analytes within +10% | Correct problem then re-analyze or
of expected value

re-set linear range

Post-digestion spike
addition

When dilution test fails | Recovery within 75-125% | None
of expected value

Table 4-23.

Calibration and Quality Control Requirements for Metais by
MethodSWB846 7000 Series (Page 1 of 2)

Quality Control Check

Freguency

Criteria Corrective Action

Muiti-point inifial calibra-
tion (a blank and at
least five standards}

Before initial sample
analysis, every 24 hours,
whenever modifications are
made {c the analytical
system, or when continuing
calibraticn verification fails,

Carrelation coefficient of | Correct the problem and
linear regression is repeat the initial calibration.
> 0.995. ' '

Second-source
calibration verification

Immedlately foilowing each
initial calibration.

All analytes within +20% | Correct the problem and
of expected value. repeat initial calibration.

Calibration btank

After every second-source
or continuing calibration
verification analysis.

No analytes detected at | Correct the problem, then
or above the reporting reanalyze previous
Himit. 10 samples.

Continuing calibration
verification

After every 10 samples and
at the end of the analysis
sequence.

All analytes within £20% | Recalibrate and reanalyze
of expected value. all samples since the last
acceptable continuing
calibration verification,

Method biank

At least one per analytical
batch.

No analytes detected at | Correct the problem and re-
or above the reporting prep and reanalyze ali

limit. associated samples.
MS/MSD One set per 20 project- All analytes within limits None.
specific samples. MSD is specified in accuracy
optional if a laboratery and precision table.
sample duplicate is
performed.
Kirtland AFB June 2010

Bulk Fuels Facility, QAPP
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SECTION 4

Table 4-23. Calibration and Quality Control Requirements for Metals by
MethodSW846 7000 Series (Concluded, Page 2 of 2)

Quality Control Check

Frequency

Criteria

Corrective Action

Laboratory sample
duplicate

Once per analytical batch if

MSD not performed.

Concentration of
reported analytes are

> 5 times the reporiing
limit in either sample and
RPD >20%.

One sample result < the
reporting limit and a
difference of £2 times the
reporting-limit.

None.

LCS

At least one per analytical

batch.

All analytes within limits
speoified In accuracy
and precision table.

Corract the problem, and re-
prep and reanalyzZe the LCS
and all samples in the
analytical batch.

Dilution test

Each new sample matrix.

Result from 1:5 dilution
must be within £10% of
the undiluted sample
result (applies only if
undiluted sample result
is at least 25 times the
reporting limit).

Parform recovery test.

Recovery test

When dilution test fails.

Recovery within
85-115% of expected
value.

Analyze all samples by
MSA.

Table 4-24. Calibration and Quality Control Requirements for TPH (DRO/GRQC) by

Method SW846 8015B/8015M (Page 1 of 2)

Quality Control Check

Frequency

Criteria

Corrective Action

Multi-point initial
calibration (minimum
five paints)

Frior to sample
analysis, or when
calibration verification
fails

tf the %RSD is <20%, the | Corract the problem and repeat

average RRF may be
used for quantitation;
otherwise use calibration
curve with coefficient of
correlation or
determination =0,98,

Air: r=0.995

the initial calibration.

Second Source
Calibration Verification

Immediately following
ICAL

Analytes within £20% of
expected value

Air; £30%

Correct the problem, then
re-analyze ICV,

Continuing calibration
verification

At the start of each
analytical sequence
and after every

Analytes within £20% of
expecied value

Correct the problem, then
recalibrate and re-analyze all
samples since the last acceptable

A
10 samples, and at Alr. 125% continuing calibration verification.
the end of the
sequence

Kirtland AFB June 2010

Bulk Fuels Facility, QAPP 4-28




SECTION 4

Table 4-24. Calibration and Quality Control Requirements for TPH (DRO/GRO} by
Method SW846 80158/8015M (Concluded, Page 2 of 2)

Quality Control Check

Frequency

Criteria

Corrective Action

Method Blank

At least one per
analytical batch

No analytes detected at
or above the reporting
limit

Correct the problem and re-prep
and re-analyze all associated
samples

Surrogate spike
{soil/groundwater only)

Every standard,
sample, method
blank, MS/MSD, and
LCS

All surregates in
samples, method blank,
MS/MSD, and LCS within
limits specified in
Accuracy and Precision
table

Correct the problem and
re-analyze (re-prep if necessary}.

MS/MSD
{scillgroundwater only)

One set per
20 samples

Within limits specified in
Accuracy and Precision
table

None

LCS/LCSD

At least one per
analytical batch

Within limits specified in
Accuracy and Precision
table

Correct the problem, and re-prep
and re-analyze the LCS and all
sampies in the analytical batch.

Laboratory duplicate
(ain

Once per day or
every 20 samples

+25%

None.

Table 4-25. Calibration and Quality Control Requirements for Volatile Organic
Compounds by Method SW846 82608 (Page 1 of 2)

Cluality Control Check

Frequency

Criteria

Corrective Action

BFB tuning

Prior to initial
calibration and
calibration verification
(every 12 hours)

Refer to criteria listed in
the method

Re-tune instrument and verify

Multi-pcint initial
calibration {minimum
five peints)

Prior to sample
analysis, or when
calicration verification
fails

SPCCas average RF
=0.30 and %RPD for

RFs for CCCs <30% and
one option below:

Option 1; Mean %RSD
for ail analytes <15% with
no individual analyte RSD
>30%, if using average
RRFs

Option 2. Least squares
regression r 20.990

Correct the preblem and repeat the
initial calibration

Second-source
calibration verification

Once for each muiti-
point initial calibration

All analytes within +20%
of expected value

Correct the probltem and repeat
initial calibration

Continuing cafibration
verification

At the start of each
analylical sequence,
after every 12 hours
or 10 samples,
whichever is more
frequent, and at the
end of the sequence

SPCCs average RF
>0.30° and %D for RFs
for CCCs < 20%

All other analytes within
+20% of expected value

Correct the problem, then
re-calibrate and re-analyze all
samples since the last acceptable
continuing calibration verification

Kirtland AFB
Bulk Fuels Facility, QAPP
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SECTION ¢4

Table 4-25. Calibration and Quality Conirol Requirements for Volatile Organic
Compounds by Method SW846 8260B (Concluded, Page 2 of 2)

Quality Gontrol Check

Frequency

Criteria

Corrective Action

Retention time window
calculated for each
analyte

Each analyte

Relat've retention time of
each analyte within +
0.06 refative retention
time units of the midpoint
of ICAL

Not applicable (used for
identification of analyte}

Internal standards

Each sample and
guaiity controt
sample, method
blank, matrix
spike/matrix spike
duplicate and
laboratory control
sample

Retention time within
+30 seconds from
retention time of the
midpoint of ICAL

EICP area within —50%
to +100% of the initial
calibration verification
standard

Inspect mass spectrometer and gas
chromatograph for malfunctions;
reanalyze all affected samples

Method blank

At least one per
analytical batch

No analytes detected at
or abeve the reporting
fimit

Correct the problem, then re-prep
and re-analyze all associated
samples

Surrogate spike

Every standard,
sample, method
hlank, MS/MSD and
LCS

All surrogates in
samples, method blank
and laboratory control
sample within limits
specified in accuracy
and precision table

Correct the problem and re-analyze
(re-prep if necessary)

Matrix spike/ matrix Cne set per 20 Within limits specified in Nona

spike duplicate project-specific accuracy and precision

(MS/MSD} samples table

Laboratery contro! At least one per Within limits specified in | Correct the problem, then re-prep
sample (LCS) analytical batch accuracy and precisicn and re-analyze the LCS and all

table

samples in the analytical batch

@ Spill prevention, control, and countermeasures (SPCC) average response factor (RF) 20.10 for bromeform,
chloromethane, 1,1-dichloroethane

BFB = Bromofluarobenzene

Kirtland AFB
Bulk Fuels Facility, QAPP

4-30

June 2010




SECTION 4

Table 4-26. Calibration and Quality Control Requirements for
Semivolatile Organic Compounds by Method SW846 §270C

Quality Controf Check

Frequency

Criteria

Corrective Action

DFTPP tuning

Prior to initial
calibration and -
calibration verification
(every 12 hours)

Refer tc criteria listed in
the method

Re-tune instrument and verify

Multi-peint initial
calibration {minimum five
points}

Prior to sample
analysis, or when
calibration verification
falls

SPCCs average RF
20.050 and %RSD for
FRFs for CCCs <30%
and one option below:
Opticn 1: Mean %R3SD
for all analytes <15% with
no individual apalyte RSD
>30%, if using average
RFs

Option 2: Least squares
regression r 20,890

Cotrect the problem and repeat the initial

calibration

Second-source
calibration verification

Once for each multi-
point initial calibration

All analytes within £20%
of expected value

Correct the problem and repeat initial

calibration

Continuing calibration
verification

At the start of each
analytical sequence,
after every 12 hours or
10 samples,
whichever is more
frequent, and at the
end of the sequance

SPCCs average RF
20.050 and %D for RRFs
for CCGs <20%

All other analytes within
+20% of expected value.

Correct the problem, then re-calibrate and
re-analyze all samples since the last
acceptable continuing calibration

verification

Retention time window
calculated for each
analyte

Each analyte

Relative retention time of
each analyte within
+0.06 relative retention
tima units of the midpoint
of ICAL

Not applicable (used for identification of

analyte}

Internal standards

Each sample and
quality control samgle,
method blank, matrix
spike/matrix spike
duplicate and
lzboratery control
sample

Retention time within
+30 seconds from
retention time of the
midpoint of the ICAL.

EICP area within -50% to
+100% of the daily
continuing calibration
verification standard

Inspect mass spectrometer and gas
chromaiograph for malfunctions; re-analyze
all affected samples

WMethod blank

At least one per
analytical bzlch

No analytes detected at
or above the reporting
fimit :

Correct the preblem, then re-prep and
re-analyze all associated samples

Surrogate spike

Every standard,
sample, method
blank, matrix
spike/matrix spike
duplicate and
taboratory control

At least two surrogates
per fraction in samples,
method blank and
laberatery control sample
within limits specified in
accuracy and precision

Correct the problem and re-analyze
{re-prep if necessary)

sample table
Matrix spike/ matrix One set per 20 | Within limits specified in None
sample duplicate project-specific accuracy and precision
(MS/MSD) samples table

Laboratery control
sample (LCS)

Al least one per
analytical batch

Within limits specified in
accuracy and precision
table

Correct the problem, then re-prep and
re-analyze the laboratory control sample
and all samples in the analytical batch

Kirtland AVB

Bulk Fuels Facility, GAPP
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SECTION 4

Table 4-27. Calibration and Quality Control Requirements for Polyaromatic

Hydrocarhons by Method SW846 8270 SIM, Facility (Page 1 of 2)

Quality Control
Check

Freguency

Criteria

Corrective Action

DFTPP Tuning

Prior to initial
calibration and
calibration verification
(every 12 hours).

Refer to criteria listed in
the method.

Retune instrument and verify.

Multi-point initial
calibration {minimum
five points)

Prior to sample
analysis, or when
calibration verification
fails,

SPCCs average RF
>0.050 and %RSD for RFs
for CCCs <30% and one
option below:

Option 1. Mean %RSD for
all analytes < 15% with no
individual analyte RSD
>30%, if using average
RRFs.

Option 2;
Least squares regression r
=0.990.

Correct the problem and repeat the
initial calibration.

Secand-source
catibration verification

Once for each multi-
point initial calibration.

All analytes within £30% of
expectec value.

Correct the problem and repeat initial
calibration.

Continuing calibration
verification

At the start of each

analytical sequence
and every 12 hours
thereafler,

All CCC compounds within
20%D of expected value,
all others within 30%D of
expected value.

Correct the problem, then recalibrate
and reanalyze all samples since the
last acceptable continuing calibration
verification.

Retention time
window calculated for
each analyte

Each analyte.

Relative retention time of
each analyte within +0.06
relative retention time
units of the midpoint of
ICAL.

Not applicable (used for identification
of analyte).

Internal Standards

Each sample and
quality controf
sample, method
blank, MS/MSD and
LCS.

Retention time within
+30 secends from
retention time of the
midpoint of ICAL.

EICP area within ~50% to
+100% of the daily
continuirg calibration
verification standard.

Inspect mass spectrometer and gas
chromatography for malfuncticns;
reanalyze all affected samplas,

Method Blank

At least one per
analytical batch,

No analytes detected at or
above the reporting limit.

Correct the problem, then re-prep
and re-analyze all assoclated
samples.

Kirtland AFB

Bulk Fuets Facility, QAPP
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SECTION 4

Table 4-27. Calibration and Quality Control Requirements for Polyaromatic
Hydrocarbons by Method SW846 8270 SIM (Concluded, Page 2 of 2)

Quality Contro)
Check

Fregquency

Criteria

Corrective Action

Surrogate spike

Every standard,
sample, method
blank, MS/MSD and
LCS.

Within limits specified in
accuracy and precision
table.

Cotrect the preblem and reanalyze
(re-prep if necessary).

MS/MSD One set per Within limits specified in None.
20 project-specific accuracy and precision
sarmples. table.
LCS At least one per Within limits specified in Correct the problem, then re-prep and

analytical bafch.

accuracy and precision
table, |

re-analyze the LCS and all samples in
the analytical baich.

CCC = calibration check compounds.
DFTTP = Decafluorotriphenylphosphine
EICP = extracted ion current profile.

RF = response factor.

RRF = relative response factor.

SPCC = system performance check compounds.

Table 4-28.- Calibration and Quality Control Requirements for
Polyaromatic Hydrocarbons by Method SW846 8310 (Page 1 of 2}

Quatity Conftrol
Cheack

Frequency

Criteria

Corrective Action

Multi-point initial
calibration (minimum

Prior to sample
analysis, or when

If the percent relative

standard deviation (%RSD)

Correct the problem and repeat the
initial calibration.

five points}) calibration verification | is <20%, the average RRF
fails may be used for
guantitation; otherwise use
calibraticn curve with
coefficient of correlation or
determination =0.99.
Continuing At the start of each Analytes within +15% of Correct the problem, then recalibrate
calibration analytical sequence expecied value and re-analyze all samples since the
verification and afler every last acceptable continuing calibration

10 samples, and at
the end of the
seguence

verification,

Method Blank

At least one per
analytical batch

No analytes detected at or

above the reporting limit

Correct the problem and re-prep and
re-analyze all associated samples

Surrogate spike Every standard, All surrogates in samples, Corract the problem and re-analyze
sample, method method blank, MS/MSD, (re-prep if necessary).
blank, MS/MSD, and and LCS within limits .
LCS specified in Accuracy and
Precision table
MS/MSD One set per Within limits specified in None
20 samples Accuracy and Precision
table
LCS At least cne per Within fimits specified in Correct the problem, and re-prep and
analytical batch Accuracy and Precision re-analyze the LCS and all samples in
table the analytical batch. :
Kirtland AFB June 2010

Bulk Fuels Facility, QAPP
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Table 4-28. Calibration and Quality Control Requirements for
Polyaromatic Hydrocarbons by Method SW846 8310 (Concluded, Page 2 of 2)

Quality Control
Check

Frequency

Criteria

Corrective Action

Second detector or
second column
confirmation

All samples with
results above the
reporting limit
objectives must be
confirmed within the
holding time.

Confirmation to be done
using a second detector or
second cclumh of
dissimilar phase and
retention characteristics {(or
gas chromatography/mass
spectrometry if sample
concentration is sufficiently
high). All calibration and
QC accentance criteria
specified for primary
analysis must be met in the
confirmaticn analysis.

Failure to perform confirmation will
result in potential re-sampling and
analysis at no cost to the project.

Table 4-29, Calibration and Quality Control Requirements for General Chemistry
Parameters by Various Methods (Page 1 of 2)

Quality Controf
Check

Frequency

Criteria

Corrective Action

Multi-point initial
calibration (a blank
and at least five
standards)

Before initial sample
analysis, every

24 hours, whenever
modifications are
made to the analytical
system, or when
continuing calibration
verification fails

Correlation coefficient of
linear regrassion s =0,095

Comect the problem and repeat the
initial calibration.

Second-source
calibration
verification

Immediately following

each initial calibration -

Analytes within £10% of
expected value

Correct the problem and repeat initial
calibration,

Calibration blank

After every Second-
source or Continuing
calibration verification
analysis

No analytes detected at or
above the reporiing limit

Correct the problem, then re-analyze
associated samples.

Continuing
calibration
verification

After every

10 samples and at the
end of the analysis
sequence

Within +10% of expected
value

‘Re-calibrate and re-anzlyze all
samples since the last accepiakle
continuing calibration verification

Method Blank

At least one per
analytical batch

No analytes detected at or
above the reporting limit

Corract the problem and re-prep and
re-analyze all associated samples

MS/MSD One set per All analytes within limits None
20 project-specific specified n Accuracy and
samples. MSD is Precision table
optional if a laboratory
sample duplicate is
performed
Kirtland AFB June 2010

Bulk Fuels Facility, QAPP
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Table 4-29. Calibration and Quality Control Requirements for General Chemistry
Parameters by Various Methods (Concluded, Page 2 of 2)

Quality Control
Check

Frequency

Criteria

Cerrective Action

Laboratory sample
duplicate

Once per analytical
batch if MSD not
performed -

Concentration of reported
analytes are >5 times the
reporting limit in either
sample and RPD >20%.
One sample result <RL and

a difference of £2 fimes the
reporting limit

None

LCS

At least one per
analytical batch

All analyies within limits
specified in Accuracy and
Pracision table

Correct the problem, and re-prep and
reanalyze the LCS and all samples in
the analytical hatch

Retention time
windows {Methed -
SWa056)

Onge per calibration

Window set using midpoint
of ICAL. On days IGAL not
analyzed, window set using
inifial callbration standard.

NA

Table 4-30. Calibration and Quality Control Requirements for
1,2-Dibromecethane (EDB} by Methods 504.1/SW8011

Quality Control
Check

Frequency

Criteria

Corrective Action®

Five-point initial
calibration for all
analytes

Initial calibration prior
to sample ahalysis

If the %RSD is =20%, the
average RRF may be used
for quantitation; otherwise
use calibration curve with
coefficient of correlation or
determination 20,99

Correct problem then repeat initial
calibration.

Second Source
calibration verification

Cnee per initial
calibration

Analytes within £15% of
expected value

Correct problem then repeat initial
calibration.

Retention window
calculated for each
analyte

Each sample

Retention within +0.05
minimum of most recent
calibration check

Correct problem then repeat all
samples analyzed since last retention
time check (latest mid-level cal check).

Calibration verification

Daily, before sample
analysis and every 12
hours of analysis time

Analytes within +15% of
expected value

Correct the problem, then re-calibrate
and re-analyze all samples since the

last acceptable continuing calibration

verification

Method blank

One per analytical
hatch

No analytes detected at or
above the reporting limit

Correct the problem and re-prep and
re-analyze all assocfated samples

Laboratory control
sample (LCS)

1 per analyiical batch

All analytes within fimits
specified in accuracy and
precision tables

Correct the problem, and re-prep and
re-analyze the LCS and all samples in
the anaiytical batch.

Matrix spike/matrix
spike duplicate
{(MS/MSD)

One MS/MSD per
20 samples

All ahalytes within limits
specified In accuracy and
precision tables

None.

Confirmation {(Second

Source/second coiumn)

All Detects must be
confirmad

Calibration and QC criteria
same as for initial or primary
cofumn analysis. Results
between primary and second
column RPE #40%.

Apply J-flag if RPD >40%. Discuss in
the case narrative.

Kirtland AFB

Bulk Tuels Facility, QAPP
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Table 4-31. Calibration and Quality Control Requirements for TO-15

Quality Control
Check

Frequency

Criteria

Corrective Action

BFB TFune Check

Once per 24 hour
fune window

Must meet the method tune
criteria

Re-tune

Multi-point initial
calibration (minimum
five points)

Prior to sample
analysis, or when
calibration
verification fails

%RSD of <30%, with up to
two anaiytes <40%

Reanalyze one point or two points if
six points are included in the initia!
calibration. Cerrect the proklem and
repeat the initial calibration.

Initial Calibration
Verification (ICV)

Once following each

-inittal cafibration

Analytes within +30% of
expected value

Re-analyze. If still unacceptable,
correct the problem and repeat the
initial calibration.

Continuing
Calibration
Verification (CCV)

At the start of each
analytical sequence

Analytes within £30% of
expected value

Re-analyze. Correct the problem, then
recalibrate and reanalyze all samples.

Method Blank

At least one per
analytical bafch

No analytes detected at or
above the RL

Re-analyze. If still unacceptable,
reanalyze the blank and all samples in
the analytical batch. If still
unacceptable, flag all associated data
in the analytical batch.

Surrogate spike

Every standard,
sample, method
blank, and LCS

All surrogates in samples,
method blenk, and LCS”
within 70-130% reccvery

Re-analyze. If still unacceptable, flag
all associated data in the analytical
batch.

LCS

At least one per
analytical batch

Within limits specified in
Accuracy and Precision table

Re-analyze. If still unacceptable,
correct the problem and reanalyze the
1.CS and all samples in the analytical
batch. If still unacceptable, flag alf
associated data in the analytical batch.

Lab Duplicate

At least one per
analytical batch

Relative percent difference
{RPD) £25%

Re-analyze. If still unacceptable, flag
all associated data in the analytical
baich.

Table 4-32. Calibration and Quality Control Requirements for
Fixed Gases by Method SM2720C (Page 1 of 2)

Quality Gontrol
Check

Frequency

Criteria

Corrective Action

Multi-point initial
calibration (minimum
five points}

Prior to sample
analysis, or when
calibration
verification fails

Least Squares Regression,
rz0.995

Correct the problem and repeat the
initial calibration.

initial Calibration
Verification (ICV}

Once following each
initial calibration

Analytes within £30% of
expected value

Re-aralyze. If still unacceptable,
correct the problem and repeat the
initial calibration,

ccv

At the start of each
analytical sequence
and every 12hrs

Analytes within £20% of
expected value

Re-analyze. Correct the preblem, then
recalibrate and reanalyze all samples.

iMethed Blank

At least one per
analytical batch

No analytes detected at or
above the RL

Re-analyze. If still unacceptable, re-
analyze the blank and all samples in
the analyticai batch. If still
unacceptable, flag all associated data
in the analytical bafch.

Kirtland AFB

Bulk Fuels Facility, QAPP
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Tabie 4-32. Calibration and Quality Control Requirements for
Fixed Gases by Method SM2720C (Concluded, Page 2 of 2}

Quality Gontrol
Check

Frequency

Criteria

Corrective Action

LCS -

At least one per
analytical bafch

Recovery within Laboratory
QC Limits

Re-analyze. If still unacceptable,
correct the problem and reanalyze the
LCS and all samples in the analytical
batch. if still unacceptable, flag all
associated data in the analytical batch.

Lab Duplicate At least one per Relative percent difference None
analytical batch {RPD} +\-20%
Field Duplicate At least one per Relative percent difference None
) analytical batch (RPD) ++-20%

Canister Pressure (not
applicabie to Grab
Samples)

NA

Pressure should be between
28-30" Hg prior to sampling
(30" Hg=fully evacuated)

If 28" Hg--do not use the canister. If
need to analyze, data will be qualified
as estimated with a low bias.

Pressure should be between
2-10"Hy aftar sampling
commences (5"Hg is ideal)

If 10" Hg—Sampling time may be
extended, if DQO's allow, to
appropriate level. [f sampling time
cannot be extended, sample will be
diluted by laboratory,

» [fonly slight change in pressure
(20-27"}, qualify data as estimated.

» If no change in pressure—do not
analyze sample. Reject all data if

analyzed.
Canister Chacks Pricr to sampling Batch Certification (soil NA
{Batch/Individual} vapor}—Canisters must be
: certified to ¥z RL
Individual Cerlification
{Indcor Air)-Individual
canisters cerfified to 2 RL
Kirtland AFR June 2010
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SECTION 5

5. CALIBRATION PROCEDURES AND FREQUENCY
5.1 | Field Calibration Procedures

Field equipment will be calibrated before the start of work and at the end of the sampling day. Any
instrument drift from prior calibration will be recorded in the field notebook. Calibration will be in
accordance with procedures and schedules outlined in the particular instrument’s operations manual and
the information included within the Operations and Maintenance Manual.

Calibrated equipment will be uniquely identified by using either the manufacturer’s serial number or
other means. A label with the identification number and the date when the next calibration is due wiil be
physically attached to the equipment. If this is not possible, records traceable to the equipment (that is,
showing the equipment identification) will be readily available for reference. In addition, the results of
calibrations and records of repairs wiit be recorded in the logbook.

Scheduled pericdic calibration of testing equipment does not relieve field personnel of the responsibility
of using properly functioning equipment. If an individual suspects an equipment malfimction; the device
will be removed from service, tagged so that it is not inadvertently used, and the approptiate personnel
notified so that a recalibration can be performed or substitute equipment can be obtained.

Equipment that fails calibration or becomes inoperable during use wili be removed from service and
either segregated to prevent inadverient use or tagged to indicate it is out of calibration. Such equipment
will be repaired and satisfactorily recalibrated. Equipment that cannot be repaired will be replaced.

5.2 Laboratory Calibration Procedures

Qualified perscnnel will appropriately calibrate laboratory instruments prior to sample analysis. The
requirements specified in each method and the appropriate CLP statement of work will be followed.
Only certified standards of known purity may be used for calibration. Calibration will be verified at
specified intervals threughout the analysis. The frequency and acceptance criteria for calibration are
specified for each analytical method in Tables 4-22 through 4-31 or the appropriate CLP statement of
work. .

When multi-point calibration is specified, the concentrations of the calibraiion standards should bracket
~ those expected in the samples. Samples must be diluted, if necessary, to bring analyte responses within
the calibration range. The laboratory may culy report those data that result from quantitation within the
demonstrated working calibration range. Quantitation based on extrapolation is not acceptable. The
applicable CLP statement of work discusses initial and continuing calibration requirements in greater
detail,
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SECTION ¢

6. DATA REDUCTION, VALIDATION, AND REPORTING
6.1 Laboratory Data Management

Data reduction will be performed manually or by using appropriate application software. Quantitation
procedures specified for each method must be followed. If data reduction is performed manually, the
documentation must include the formulas used. Any application software used for data reduction must
have been verified previously by the laboratory for accuracy. Documentation of the software’s
verification must be maintained on file in the laboratory. All documentation of data reduction must allow
recreation of the calculations.

All data will undergo a minimum of three levels of review at the laboratory before release. The analyst
performing the tests will initiatly review 100 percent of the data. After the analyst’s review has been

" completed, 100 percent of the data will be reviewed independently by a senior analyst or by the section
supervisor for accuracy; compliance with calibration, QC requirements, and holding times; and
completeness. Analyte identification and quantitation must be verified. Calibration and QC results will
be compared with the applicable control limits. Reporting limits will be reviewed to make sure they meet
the project objectives. Results of multlple dilutions will be reviewed for consistency.

Any discrepancies must be resolved and corrected. Laboratory qualifiers will be applied when there are
nonconformance’s that potentially affect data usability. These qualifiers must be properly defined as part
of the deliverables. All issues that are relevant to the quality of the data must be described in a case
narrative. The laboratory QC manager will review a minimum of 10 percent of data or deliverables
generated for this program against the project-specific requirements, A final data review will be
conducted by the Laboratory Manager or Client Service Representative to ensure that all required
analyses was performed on all samples and that all documentation is complete.

The hardeopy and electronic laboratory reports for all ‘samples and analyses will contain the information
necessary to perform data evaluation. All hardcopy deliverables for this project will be Level 3 data
packages. Level 4 data packages will be provided via CD.

Following is a brief synopsis of when it is appropriate to use each deliverable:

» Level 1 — Appropriate for screening sample results. Noncritical project decisions are made using
these data.

» Level 2 — Appropriate for investigative samples results that will be repiaced with confirmatory
data or results used for disposal purposes. Less-critical project decisions are made using these
data.

* Level 3 — Appropriate Tor investigative, confirmatory, or closure results, Critical project
decisions may be made using these data.

s Level 4 Appropriate for investigative, confirmatory, or ¢losure results. Critical decisions may
be made using these data and will be used for projects that require a high degree of confidence in
the accuracy of the data. ,
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SECTION 6

Hardcopy deliverables will be CLP-like forms. Reporting formats similar to those specified in the latest
versions of the EPA CLP statement of work for Organics and Inorganics Analyses are preferred
(EPA 1999; 2002). The laboratory data report will be organized in format that easily enables
identification and refrieval of data. Alternative reporting formats require approval from the Project
Chemist. The required Level 4 data repert will include, at a minimum (when applicable):
« Cover letter complete with:
— Title of report and laboratory unique report identification (Sampie Delivery Group Number);
- Project name and location;
— Name and location of laboratory and second-site or subcontracted laboratory;
~  Client name and address; and
'~ Statement of authenticity and official signature and title of person authorizing report release.
e Table of contents;

e  Summary of samples received that correlates field sample identifications {IDs) with the
laboratory 1Ds; )

+ Laboratory qualifier flags and definitions;

« Field ID number:

s Date received;

» Date prepared; _

» Date analyzed (and time of analysis if the holding time is less than or equal to 48 hours);
» Preparation and analytical methods;

e Result for each analyte (dry-weight basis for soils);

o Percent solids results for sotl samples;

e Dilution factor (provide both diluted and undiluted results when available);

»  Sample-specific reporting limit adjusted for sample size, dilutien/concentration;

»  Sample-specific MDL adjusted for sample size, dilution/concentration (when project objectives
require reporting less than the reporting limit); and

s Units.
» Case narrative that describes the following information, at a minimum:

— Sample receipt discrepancies, such as bubbles in volatile organic analysis (VOA) samples
and temperature exceedances;

—  All nonconformances in the sample receipt, handling, preparation, and analytical and
reporting processes, and the corrective action taken in each occurrence; and

- Identification and justification for sample dilution.

»  Surrogate percent recoveries,
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Bulk Fuels Facility, QAPP 6-2




SECTION 6

e  MS/MSD and LCS spike concentrations, native sample results, spiked sample results, percent
recoveries, and RPDs between the MS and MSD results; associated QC limits also must be
provided; :

» Method blank results;
e  Analytical batch reference number that cross references samples to QC sample analyses;
¢ Executed chain of custedy and sample receipt checklist;

* Analytical sequence or laboratory run log that contains sufficient information to correlate
samples reported in the summary results to the associated method quality control information,
such as initial and continuing calibration analyses;

¢ Confirmation resulis;
»  Calibration blank results for inorganic analyses (required in hardcopy format only);

» ICP interference check sample true and measured concentrations and percent recoveries
(required in hardcopy format only);

¢ Method of standard addition results (if applicable; required in hardcopy format only);
. o Post-digestion spike recoveries (if applicable; required in hardcopy format only);
s Internal standard recovery and retention time information, as applicable;

» Initial calibration summary, including standard concentrations, response factors, average
response factors, RSDs or correlation coefficients, and calibration plots or equations, if
applicabie (required in hardcopy format only); '

» Continuing calibration verification summary, including expected and recovered concentrations
and percent differences (required in hardcopy format only);

e Instrument tuning and mass calibration information for gas chromatography/mass spectrometry
and ICP/imass spectrometry analyses; and

o Any other method-specific QC sample rasulis.
o Sample preparation logs that include the following information:
—  Preparation start and end times; and
- Beginning and ending temperatures of water baths and digestion blocks.

+ Example calculation for obtaining numerical results from at least one sample for each matrix
analyzed (provide algorithm).

» Reconstructed total ion chromatograms or selected ion current profiles for each sample (or blank)
analyzed and mass spectra(s) for each compound identified, including: :

- Raw compound spectra;
— Enhanced or background spectra; and

— Laboratory-generated library spectra (Tor tentatively identified compounds provide the
reference mass spectra(s) from software spectra library.

lon ratico information for dioxin/furan methods.
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6.1.1 Hardcopy and Electronic Deliverables

All electronic data files will match the final hardcopy resulis. CH2M HILL requires recéipt of final
hardcopy results in conjunction with submittal of electronic fies.

All raw data will be maintained on file in the laboratory and will be avaiiable on request by CH2M HILL.
Complete documentation of sample preparation and analysis and asscciated QC information will be
maintained in a manner that allows easy retrieval in the event that additional validation or information is
required. All data generated using gas chromatography/mass spectrometry must be maintained
electronically and will be made available to CH2M HILL upon request. Ail documentation must be
retained for a minimum of 10 years after data acquisition,

The primary responsibility for the implementation of these procedures within the laboratory will reside
with the Laboratory Manager or equivalent. The Laboratory Manager will approve laboratory reports
before transferring the information to CH2M HILL.

6.2 Data Validation and Verification

The analytical results of the data collection effort will be validated by CH2M HILL. In general, four
levels of validation correspond to the reports described in Section 6.1, Levels 1 and 2 may be performed
by the Project Chemist or other program team members. Levels 3 and 4 validation will always be
performed by the Project Chemist or his/her designee.

* Level 1 - Verification that samples were analyzed for the metheds requested and review of the
data for outliers and anomalies.

* Level 2 — Verification that samples were analyzed for the methods requested, review of the
laboratory case narrative for events in the laboratory that affect the accuracy or precision of the
data, review of QC indicator data and a “reasonableness” review of the data,

¢ Level 3 — Validation of the analytical data as described below without review of any raw data or
‘analyte verification.

¢ Level 4 — Validation of the analytical data will be performed as described below, including
review of the analytical raw data.

6.21 Levels 2, 3, and 4 Validation Procedures

Personnel involved in data validation will be independent of any data generation effort. The Project
Chemist will be responsible for oversight of data validation. Data validation will be carried out when the
data packages are received from the taboratory. It will be perforined on an analytical batch basis using
the summary results of calibration and laboratory QC, as well as those of the associated field samples.
Data packages will be reviewed for all constituents of concern. Raw data will be reviewed for
approximately 10 percerit of the data packages or as deemed necessary by the Project Chemist.
Validation will be performed using the following procedures and those referenced for Level 3 or 4 as
appropriate:

e A review of the data set narrative to identify any issues that the lab reported in the data
deliverable;

» A check of sample integrity (sample collection, preservation, and holding times);
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»  Anevaluation of basic QC measurements used to assess the accuracy, precision and
representativeness of data, including QC blanks, LCSs, MS/MSD, surrogate recovery when
applicable, and field or laboratory duplicate results;

o A review of sample results, target compound lists, and detection limits to verify that project
analytical requirements are met;

e Initiation of corrective actions, as necessary, based on the data review findings; and

¢ Qualification of the data using appropriate qualifier flags, as necessary, to reflect data vsability
limitations.

Level 3 validation procedures also will include reviewing the evaluation of calibration and QC summary
results against the project requirements and other method-specific QC requirements.

Level 4 validation will inciude reviewing sample chromatograms and verification of analyte
identification and calculations for at least 10 percent of the data.

Data validation will be patterned after the EPA Contract Laboratory National Functional Guidelines for
Inorganic Data Review (EPA, 2004) and Contract Laboratory National Functional Guidelines for
Organic Data Review (EPA, 1999), substituting the calibration and QC requirements specified in this
QAPP for those specified in the guidelines. The flagging criteria in Tables 6-1 and 6-2 will be used. The
qualifier flags are defined in Table 6-3.

Qualifier flags, if required, witl be applied to the electronic sample results. If multiple flags are required
for a result, the most severe flag will be applied to the electronic result. The hierarchy of flags from the

most severe to the least severe will be as follows: R, UJ, U, and J.

Any significant data quality problems will be brought to the attention of the Project Chemist.
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Table 6-1. Flagging Conventions for Organic Methods (Page 1 of 4}

Quality Control

Check Evaluation Flag Samples Affected
Holding Time Holding time exceed for I J positive results affected samples
extraction or analysis
by a factor of two R non-detects
Temperature temperature exceedance UJ non-detects or

=10°C if received within 24 hr)

temperature exceedance >6°C
if received >24 hr)

professional judgment

UJ non-detects, J positive
results or professional
judgment ‘

Sample preservation
(volatiles)

Sample preservation
requirements not met

if preservation not performed
in the field, but performed in
the laboratory upon receipt, no
flagging is required

J positive results

R nen-detacts

affected samples

Sample Integrity
(volatiles)

Professional Judgment on
sample condition

Example: Bubbles in volatile
organic analysis (VOA) vial
used for analysis

J positive
resulis/professional
judgment

R non-detects/professional
judgment

affected samp]eé

Gas Chromatograph/
Mass Spectrometry
(GC/MS) Instrument -
Performance Check

Mass assignment in error and
laboratory cannot reprocess
data

lon abundance criteria not met -

R all results

R all results if critical ions
involved, use judgment
otherwisa

| 2l samples in batch

all samples in batch

Initial Calibration
GC/MS Methods

RRF <0.080

J positive results

LJ non-detects

analyte in associated
samples

%RSD =30% and no
calibration curve used or linear
calibration curve used and R <
0.990

J positive results

UJ non-detects

analyte in associated
samples

Initial Calibration GC
Methods
see Nofe 1.

%R3D >20% and no
calibration curve used or linear
calibration curve used and R
<0.990

J positive results

UJ non-detects

analyte in asscciated
samples

Calibration Verification
GCIMS Methods

(Second Source and
CCV)

RRF <0.050

J positive resulis

analyte in associated
samples

UJ non-detects

% difference or % drift >25%
with high recovery

J positive results

analyte in associated
samples

% difference or % drift >25%
with low recovery

J positive results

UJ nen-detects

analyte in assoclated
samples

Kirtland AFB

Bulk Fuels Facility, QAPP

June 2010
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Table 6-1. Flagging Conventions for Organic Methods (Page 2 of 4)

Quality Control

Check Evaluation Flag Samples Affected
Calibration Verification | % difference or % drift >15% J positive results - analyte in associated
GC Mathods with high recovery samples

{Second Source and
CCV)

% difference or % drift »15%
with low recovery '

J positive resulis

UJ non-detects

analyte in associated
samples

Laboratory Control
Sample (LCS)

Y%Recovery (%R) > Upper
Confrel Limit (UCL})

J positive results

analyte in associated
samples

%R < Lower Contro! Limit
(LCL) but =10%

J positive results

UJ non-detects

analyte in associated
samples

%R <LCL but <10%

J positive results

R non-detects

analyte in associated
samples

Method Blank
(MB) '
<RL

Convert blank to seil units if
necessary, multiply highest
blank value by 5 (by 10 for
comrmon lab contaminants,
acetone, methylene chicride,
MIBK, oyciohexaneg, phthalates)

U positive results <5x
highest blank oncentration
{<10x for common
contaminants)

all associated samples in
batch

Equipment Biank

Convert blank to soil units if

U positive results <5x

all associated samples in

(FB) necessary, multiply highest highest blank concentration | batch
<RL pblank value by 5 (by 10 for (<10x for common
commoen lab contaminants, contaminants)
acestone, methylene chloride,
methyl iscbutyl ketone (MIBK),
cyclohexane, phihalates)
Trip Blank Convert blank {o soil units if U positive results <5x all associated samples in
(TB) necessary, multiply highest highest blank concentration | batch
<RL blank value by 5 {by 10 for (<10x for commen

common lab contaminants,
acetone, methylene chloride,
MIBK, cyclohexane, phthalates)

contaminants)

Matrix Spike/Matrix
Spike Duplicate
(MS/MSD) does not
apply if sample resuit
is greater than four
times the spike value.

%R =UCL

J positive results

parent sample

%R <LCL but >1C0%

J positive resulis
UJ non-detects

parent sample

%R <LCL but =10%

J positive results
R non-detects

parent sample

Relative percent difference
(RPD) »UCL

J positive resulis

parent sample

Surrogates -
SWa2680/5wW8270
SIM/SWB015B

%R >UCL

J positive results

parent sample

%R <LCL but >10%

J positive results

tJJd non-detects

parent sample

%R <L.CL but =10%

J positive results
R non-detects

parent sample
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Table 6-1. Flagging Conventions for Organic Methods (Page 3 of 4)

Quality Control
Check

Evaluation

Flag

Samples Affected

Surrogates - SWa270

2 or more suirogates with %R
>UCL

J positive results

parent sample

2 or moie surrogates with %R | J positive results parent sample
o,

<LCL but 210% ) UJ non-detects

2 or more surrogates with %R | J positive results | parent sample

<LCL but <10%

R non-detects

Surrogates - GC
Methods

%R >UCL

J positive results

parent sample

%R <LGL but >10%

J positive results
Ud non-detects

parent sample

%R <LCL but =10%

J positive results
R non-detects

parent sample

Internal Standards
-50% to +100%
recovery

Area » UCL J positive results associated analytes in
. sample
Area < L.CL J pesitive resulis associated analytes in

UJ non-detects

sample

Laberatory Duplicates
+ 25% precision

Both sample results »5 times
RL and relative percent
difference (RPD)>UCL

J positive results

Laboratory duplicate pair

One or both samples <5 times
RL and a difference between
results of +2 times RL

J positive results
UJ non detects

Laboratery duplicate palr

Field Duplicates
+50% precision for soil
+30% precision for
agueous

Both sample results =5 times
RL and relative percent
difference (RFD) =UCL

J positive results

Field duplicate pair

One or both samples <5 times
RL and a difference between
results of +2 times RL for
water and +3.5 times RL for
soil

J positive results
LUJ non deiects

Field duplicate pair

Confirmation
+40% precision

Relative percent difference
{RPD} >40%

if lab reports higher of two
results and coelution is
suspected, reviewer can
replace higher resuit with
lower

Confirmation analysis net
performed

J positive resuits

J positive results

affected analytes

affected analytes
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Table 6-1. Flagging Conventions for Organic Methods (Concluded, Page 4 of 4)

Quality Control
Check

Evaluation

Flag

Samples Affected

Canister Pressure (not
applicable to Grab
Samples}

If <28" Hg—do not use the
canister. If need to analyze,
data will be qualified as
estimated with a low bias.

.| Apply J to detects and UJ to

nondetfects

affected analytes

If =10" Hg—Sampling time
may be extended, if DQO's
allow, ic appropriate level, |f
sampling time cannot be
extendad, sample will be
diluted by laboratory.

« If only slight change in

pressure (20-27"), qualify

data as eslimated.

» Ifno change in pressure—

do not analyze sample.

Reject all data if analyzed.

If slight change in pressure,
Apply J to detects and UJ to
nondetects,

if not chainge in pressure,
Apply R to all data.

affected analytes

If < 2"Hg—Sampling time
cannot be verified. Qualify
data as estimated.

Apply J to detects and UJ to
nondetects

affected analytes

Canister Checks
(Batch/Individual)

Batch Certification (soil
vapor}—Canisters must be
cartified to %RL.

Individual Certification (Indoor

Air)-Individuzl canisters
cerified to %RL

Apply U to all results for the
specific analyte(s) in all
samples in the associated
analytical batch whose
concentration is less than

5 times blank concentration
or 10 times for common
contaminants.

affected analyies

1. Initial calibration should be based on average respense factors or a linear regression equation. Laboratories will
need Project Chemist approval to use a nen linear calibration curve, :
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Table 6-2. Flagging Ccnventions for Inorganic Methods (Page 1 of 4)

Quality Control Check

Evaluaticn

Flag

Samples Affected

Holding Time

cooi to 4°C (except metais)

metals hold 180 days

mercury hold 28 days

Holding time exceed for digestion or analysis

Temperature exceedance >10°C if received within 24
hr)

Temperature exceedance >6°C 1f received >24 hr)

Holding time exceed for digestion or analysis by a
factor of two

J  positive resuits

JJ nondetects

J positive resuits for all analyies

R nondetects for all analytes

affected samples

affected samplas

Sample preservation

Follow guidelines in Quatity
Assurance Project Plan
(QAPP) or follow U.S.
Environmental Protection
Agency (EPA)

Sample preservation requirements not met

if preservation nat performed in the field, but performed
in the laboratory upon receipt, no flagging is required

J posifive resuits for all analytes

R nondetects for all analytes

affected samples

Initial Calibration

Correlation cosfficient <0.995

J  positive results

UJ nondetects

analyte in associated samplas

[nitial Calibration Verification
{cw)

90-110% accuracy

% Recovery (%R} >Upper contro! Limit (UCL)

%R <Lower Centrol Limit (LCL)

J  positive resulis

UJ nondetects
J positive results

UJ nondetects

ahalyie in associated samples

anzalyte in associated samples

Continuing Calibration
Verification {CCV)

90-110% accuracy

%R >UCL

%R <LCL

J  positive resuits

UJ nondetects
J positive resulls

UJ nondetecis

analyte In associated samples

analyte in associated samples
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Table 6-2. Flagging Conventions for [norganic Methods {(Page 2 of 4)

Quality Control Check

Evaluation

Flag

Samples Affected

Interference Check Sample

metals only

80-120% accuracy

If Interference present and %R >UCL

If interference is present and %R <LCL

J  positive results

J  positive results

UJ nondetects

analyte in associated samples

analyte in associated samples

L.aboratory Controf Sample

75-125% acouracy

%R >UCL

%R <LCL but >30%

%R <LGL but <30%

J  positive results
J  positive rasults
UJ non-detects

J  posiiive results

R nondetects

analyte in associated samples

analyle in associated samples

analyte in associated samples

Calibration Blank

{Initial or continuing calibration
blank)

Convert to soilt units if
necessary

Blank Resuki

=MDL but = CRQL

Sample Result
Non-detect

2 MDL but £ CRQL
= CRQL

No action
Report resulf at CRQL and "U” flag

Use professional judgment

> CRQL

< (-MDL) but =
(-CRQL}

< (-CRQL)

= MDL but < CRGL

>CRQL but < Blank Result

> Blank result

= MDL or nondetact

< 10x the CRQL

Report result at CRQL and “U" fiag
Repert result at blank concentration
and “U" flag
R nondefects

Use professional judgment

Use professional judgment

J  results >CRQL
UJ nondetects

all associaied sampies in batch
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Table 6-2. Flagging Conventions for Inorganic Methods (Page 3 of 4)

Quaiity Control Check Evaluation Filag Samples Affected
Method Blank (MB) Blank Resuits Sample Results ' : all associated samples In batch
Equipment Blank Non-detect No action
(EB) ) E IVIDL but = CRQL Report result at CRQL and “U” flag
<RL = MDL but < CRQL > CRQL Use prafessional judgment

> CRAL =z MDL but < CRQL Report result 2t CRQL and “U” flag
>CRQL hut < 10x the R nondetects
blank result 4 positive results
2 10x the biank result No action
< (-CRQL) < 10x the CRQL 4 resufis >CRQL
UJ nondetecis
Matrix spike/matrix spike %R >UCL J  postiive resuits . parent sample
duplicate (MS/MSD) .
does not apply if sampie result %R <LGL hut >30% J positive results parent sample
s greater
than four times the spike value JJ non-detects
%R <LCL but <30% J  positive resuits parent sample
- 75-125% accuracy R nondefects
+ 25% precision Relative percent difference (RPD) >UCL J  positive results : parent sampls
Dilutfon Test If concentration is >50 times the methed detection J  positive resulis All samples from same site as

limit (MDLj and %
metals anly difference is >UCL UJ nondetects parent sample

+ 30% precision
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Bulk Fuels Facility, QAPP 6-12



SECTION 6§

Table 6-2. Flagging Conventions for Incrganic Methods {Concluded, Page 4 of 4)

Quality Confrol Check

Evaluation

Fiag

Samples Affected

Post-Digestion Spike
metals only
perform if dilution test fails

75-125% accuracy

%R =UCL

%R <LCL but >30%

%R <LCL but <30%

J  posttive resuits

J  posifive results
W) nondetects
J  positive results

R nendetects

“all samples in digestion batch

“all samples in digestion batch

all samples in digestion batch

J  positive results -

Internal Standards %R>UCL All affected samples
%R<LCL J  positive results,
W non-detects
Method of Standard R =0.995 J positive results analyte in sample

Additions
metals only

perform if post-digestion spike
fails

Laboratory Duplicates

* 25% precision

Both sample resuits >5 times RL and relative
percent difference {RPD) >UCL

Cne or both samples <5 times RL and a difference

between results of + 2 fimes RL

J  positive results

J  positive resulis

UJ nondetects

Laboratory duplicate pair

Laboratory dupiicate pair

Field Duplicates

+50% preclsiun. for solids

+ 30% precision for aqueous

Both sample results >& times RL and relative
percent difference {RPD) =UGCL

One or both samples <5 times RL and a difference

between resulis of + 2 times RL for water and

+ 3.5 times RL for soil

J positive results

J  positive resuits

J nondetecis

Field duplicate pair

Field duplicate pair
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Table 6-3. Qualifier Flag Definitions

Flag Definition
J Analyte was present but reported value may not be accurate or pracise.

R This resulf has been rejected.

U This analyte was analyzed for but not detected at the speciﬂed detection limit.

WJ The analyte was not detected above the detection limit objeciive. However, the repontad detection mit
is approximate and may or may not represent the actual limit of quantitatiocn necessary to accurately
and precisely measure the analyte in the sample.
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SECTION 7

7. PERFORMANCE EVALUATIONS

To assess sample and data collection procedures, performance evaluations will be conducted and will
consist of technical systems audits and performance audits.

71 Technical Systems Audits
7.1.1 Laboratory Audits

The laboratory participating in the data collection effort will be prequalified by CHZM HILL.
Laboratory prequalification and the surveillance audits also may be undertaken by the regulatory
agencies. Laboratory prequalification audits may be performed as either onsite audits, desk audits, or a
- combination of both.

7.1.2 Field Audits

Field audits will be performed once a year to verify the proper execution of field procedures. Procedures
to be evaluated include:

o Sample containers and preservatives haﬁdiing;

» Sample collection and identification procedures;

* Sample custody, handling, and shipping procedures;

o Equipment decontamination procedures,;

¢ Calibration of field instruments and performance of field tests; and

s Documentation of field activities, maintenance of field records, and document conirol.
7.2 Performance Audits
7.2.1 Performance Evaluations
Laboratories are required to participate in a performance evaluation program. Any method or analyte
failure in a performance evaluation program that affects the certification status of the laboratory with the
National Environmental Laboratory Accreditation Program must be immediately communicated to the
Program Chemist,

7.2.2 External Audifs

Announced and unannounced audits of the field operations and of the laboratories may be conducted
during any stage of the project.
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SECTION 7

7.2.3 Internal Audits

Annual audits of the laboratory will be conducted by the laboratory’s Quality Assurance Officer. The
audits will verify, at a minimum, that written SOPs are being followed; standards are traceable to
certified sources; documentation is complete; data review is being performed effectively and is properly
documented; and data reporting, including efectronic and manual data transfer, is accurate and complete.
All audit findings will be documented in QA reports to laboratery management. Necessary corrective
actions will be taken within a reasonable timeframe. The Quality Assurance Officer will verify that such
actions are effective and complete and will document their implementation in an audit closeout report to
laboratory management.
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SECTION 8

8. PREVENTIVE MAINTENANCE

The primary cbjective of a preventive maintenance program is to promote the timely and effective
cormpletion of a measurement effort. The maintenance program will be designed to minimize the
downtime of crucial sampling and/or analytical equipment from expected or unexpected component
failure. In.implementing this program, efforts will be focused on:

s Establishing maintenance responsibilities;

e Establishing maintenance schedules for major and/or critical instrumentation and apparatus; and

» Establishing an adequate inventory of critical spare parts and equipment.

8.1 Maintenance Responsibilities

Laboratoty instrument maintenance is the responsibility of the participating laboratory. Generally, the
Laboratory Manager or Supervisor is responsible for the instruments in his or her work area. This
responsible person will establish maintenance procedures and schedules for each instrument.

Maintenance responsibilities for field equipment are assigned to the Field Team Leader for specific
sampling tasks. However, the field team vsing the equipment is responsible for checking the status of the
equipment before using it and reporting any problems encountered. The field team also is responsible for
ensuring that critical spare parts are included as part of the field equipment checklist. Non operational
field equipment will be removed from service, and a replacement will be obtained. All field instruments
will be properly protected against inclement weather during the field investigation.

8.2 Maintenance Schedules

The effectiveness of any maintenance program depends, 1o a large extent, on adherence to specific
maintenance schedules for each piece of equipment. Other maintenance activities are conducted as
needed. Manufacturers’ recommendations should provide the primary basis for establishing maintenance
schedules. Manufacturers’ service coniracts may be used for implementing scheduled maintenance.

An instrument logbook will be assigned for each analytical instrument. All maintenance activities will be
documented in this logbook. For each instrument, the logbook should contain to following information:

s Date of service;

» Person performing service,

* Type of service performed and reason for service;

» Replacement parts installed (if appropriate);

e Date of next scheduled service; and

»  Any other useful information.
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SECTION 9

9. DATA ASSESSMENT

All data generated for this project will be evaluated according to the QA acceptance criteria Spéciﬂed in
Tables 4-9 through 4-22. Limitations on data usability will be assigned, if appropriate, as a result of the
validation process described in Section 6.2.
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SECTION 10

10. CORRECTIVE ACTION

Corrective action may be required as a result of deviations from field or analytical procedures.
Deficiencies identified in audits and data quality evalvations also may call for corrective action. All
project personnel have the responsibility, as part of the normal work duties, to identify, report, and solicit
approval of corrective actions for conditions adverse to data quality.

This QAPP has specified the corrective actions to be taken when deviations from calibration and QC
acceptance criteria occur in Tables 4-9 through 4-22. Field and laboratory staff may encounter conditions
requiring immediate corrective action that are not covered in the work plan or QAPP. These personnel will
document conditions and the results of correciive actions in a field loghook or laboratory nonconformance
report and communicate their actions as soon as feasible to the Field Team Leader, Laboratory Supervisor,
and if necessary, the Project Chemist, for immediate input.

A mechanism must be established to allow for supervisory review and/or CH2M HILL input for all
deviations or deficiencies. A corrective action reporting system that requires immediate documentation of
deviations or deficiencies and for supervisory review of the actions taken to correct them witl be
established. At a minimum, the corrective action report should include the following:

* The type of deviation or deficiency;

e The date of occurrence;

e The impact of the deviation or deficiency, such as samples affected;
o The corrective action taleen; and

¢ Documentation that the process has been returned to congrol.

The only time that a corrective action report may be waived is when a deviation or deficiency is
immediately corrected and its impact is precluded. An example would be an unacceptable initial
calibration that is correctly calibrated before samples are analyzed.

Each corrective action report must be reviewed and approved by a person of authority, such as the Field
Team Leader or Laboratory Supervisor. The ultimate responsibility for the laboratory corrective action
process is the Quality Control Manager, who must ensure that proper documentation, approval, and
closecut of all out-of-control or nencenformance events are performed. A nonconformance report will
summarize each nonconformance condition. Corrective action reports that potentiatly affect data quality
must be brought to the attention of the Project Chemist. Report disposition will be the responsibility of
the Project Chemist. The Project Manager may be netified about a particular report at the Project
Chemist’s discretion. Copies of cerrective action reports must be maintained in the laboratory or field
project files.
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SECTION 11

11. QUALITY ASSURANCE REPORTS

-A QA report will be submitted by the Project Chemist to the Project Manager at the end of each sampling
interval. The report will summarize the results of the data validation and the data assessment. The
results wili be presented in a manner that enables decision making. For example, temporal data may be
more effectively presented if supplemented by a time plot. Any significant quality problems and
recemmended solutions will be included in the report. Limitations on data usability that were identified
during data validation will be highlighted. The results of data assessment will be reconciled with the
project objectives.
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SECTION 12

12. DATA MANAGEMENT

The electronic data will be used to generate validation reports, risk assessment calculations, data
sumimary tables, maps, and other figures. Data users will have simple procedures to rapidly access stored
data; ensure consistency ameng all field activities; provide methods of data entry with known accuracy
and efficiency; apply well-documented validation procedures to an electronic database; manage sample
data using unique sample identification numbers; establish a sample inventory of new data collected and
provide methods of sample inventory reconciliation; store and provide sample-specific attributes,
including location identifiers, sample type and media, and sample date; and provide reporting and
delivery formats to support data analysis and reduction. -

121 Archiving

Hardcopy and electronic vetsions will be archived in project files and in electronic archives for the
duration of the project, 5 years, or as specified in contractual agreements.

12.2 Data Flow and Transfer

The data flow from the laboratory and field to the project staff and data users will be sufficiently
documented to ensure that data are properly tracked, reviewed, and validated before use.

12.3 Recordkeeping

In addition to the data management procedures cutlined in Section 6.1 for analytical data, the laboratory
will ensure that electronic and hardcopy records sufficient to recreate each analytical event are
maintained. The minimum records the iaboratory will keep contain the following:

» Raw data, including instrument printouts, bench worksheets, and/or chromatograms with
compound identification and quantitation reports;

"= Laboratory-specific written SOPs for each analytical method and QA/QC function in place at the
time of analysis of project samples; and

» Recordkeeping requirements for non-analytical data are included in the work plan.
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APPENDIX

SUMMARY

This document is a Crosswalk between the Uniform Federal Policy for Quality Assurance Project Plans
and the Quality Assurance Project Plan for the Bulk Fuels Facility al Kirtland Air Force Base (AFB},
New Mexico.

INTROBDUCTION

This technical memorandum was prepared to demonstrate that the Quality Assurance Project Plan for the
Bulk Fuels Facility (BFFF QAPP) meets the required content guidelines of the Uniform Federal Policy for
Quality Assurance Project Plans (UFP-QAPP) as documented in the Intergovernmental Data Quality Task
Force UFP-QAPP, Evaluating, Assessing and Documenting Environmental Data Collection and Use
Program (EPA, 2003).

Table 1 presents the cross reference between the required UFP-QAPP elements and where they can be
found in the BBF QAPP and/or its supplemental documents. Required elements that are not included in
the BFF QAPP or the supplemental documents are discussed in the text of this document.

The following supplemental documents are referenced as part of this cross reference exercise:

o Bulk Fuels Facility Health and Safety Plan (HSP {USAF, 2009a]);

¢ Remediation and Site Investigation Report for the Bulk Fuels Facility, April through September
2009 (RI [USATF, 2000b]);

»  Operations and Maintenance Manual for the Soil Vapor Extraction Systems, Bulk Fuels Facility
{O&M [USAF, 2009¢]);

o Stage 2 Abatement Plan (S2ZAP [USAT, 2007]); and

¢ Base-Wide Plans for Investigations under Environmental Restoration Program (BWP ERP
[USAF, 2004]).
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Table 1. Cross Reference between the Kirtland AFB Bulk Fuels Facility QAPP Seetions and Associated UFP Worksheets (Page 1 of 4)

LFP QAPP BFF OAPP Sections and/or | Associated UFP
Sections Elements Required Information Supplemental Documents | Worksheets
Project Management Objectives
2.1 Tide and Approval Page Title and Approval Page Title Page #1
22 Document Format and Table of Contents
221 Document Control Format
-{Bocument Control Table of Contents Pages wiii: Secion 1 42

222 Numbering System QAPP identifying Information g ’
223 Table of Contents
224 QAPP Identifying information

Distribution Listand Project
2.3 Personnel Sign Off Sheet Distribution List

Outlii in: P 3,#4

234 Distribution List Projet Perscnnel Sign Off Sheet utlined Herein; Pretace #3,#
232 Proiect Personnel Sign Off Sheet
2.4 Project Organization Outlined Herein
241 Organization Chart Project Organizational Chart
242 Communicaiion Pathways Communcation Pathways Secion 3.2 of BFFHSP

Personnel Responsibiliies and {USAF, 2009a) #5, 26, 47, #8
243 Qualifications Personnel Responsibiliies and _ :

Special Training Requi ts and Qualifications; Special Personnel Training | Section 3.1 USAF, 2008a;
244 Cpei',a 'rammg equirements an Regquirements Tabie Appendix D of BWP ERP

ertification (USAF, 2004)
25 Project Planning and Problem Definiticn Project Plann_ing Session Documentation Histarical n/a
) . . (inciuding Data Needs Table}
251 Project Planning (Scoping)
Section 1.1 of the RI (USAF, #6 #10
e Proplem Definition, 2009b); Pages 1-3 of .
252 gro‘i'em ggﬁﬁ'""”' Site History and Site History and Background. USAF, 2009a; USAF, 2004:
ackgrou Site Maps (historical and current) and the Q&M
{USAF, 2008c¢)
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Table 1. Cross Reference between the Kirtland AFB Bulk Fuels Facility QAPP Sections and Associated UFP Worksheets (Page 2 of 4)

UFP QAPP BFF QAPP Sections andior | Associated UFP
Sections Elements Required Information Supplemental Documents | Worksheets
Project Management Oblectives
28 Froject Quality Objectives
. and Measurement Performance Criteria ) . . . - USAF, 2009b;
i Site S fic Project | ’ !
. Development of Project Quality Objectives e Specific Project Quality Objectives S2AP (USAF, 2007)
e Using the Systematic Planning Process #11, #12
BFF QAPP Sections 2
262 Measurement Performance Criteria Measurement Performance Criteria Table | through 4, Sectien 12, and
Tables 4-2 through 4-31
Sources of Secondary Data and Information
2.7 Secondary Data Evaluation and Secondary Data Criteria USAF, 2009b and #13
L USAF, 2007
and Limitafions Table
USAF, 2009b
. . R USAF, 2009a
2.8 Froject Overview and Schedule Summary of Project Tasks USAF, 2007 and
subsequentaddendums | #14 #15, #18
. . L i BFF QAPP Section 4
2.8.1 Project Cvenew Reference Limits and Evaluation Table Tables 4-2 through 4-21
282 Project Schedule Project Schedule and Timeiine Table Outlined Herein
Measurement and Data Acquisition
A ing Tasks Sampling Design and Rationale
3 Sampling Tas . . ping beslgn and Rat USAF, 2008b;
311 Sampling Process Deglgn and Rationzale Sample Location Map USAF, 2008¢;
' Appendix Aof USAF, 2004
312 Sampling Procedures and Requirements i
041 s ina Collection P “ Sampling Locations and Methods/SOP
1.2, ampling Collection Procedures Requirements Table
Sample Containers, Volume, and 4 BFF QAF‘P Table 3-1
3122 Praservaion
] . #17,#18,#19,
Equipment and Sample Containers Anaiytical Methods and SOP Requirements | BFF QAPP Table 3-1 and #20, %21, #22
31232 Cleaning and Decontamination Procedures Table Outlined Herein
Field Equipment Galibration, Maintenance, BFF QAPP Section 2.3 and
3.1.24 Testing, and Inspection Procedures Field Quality Conirol Sample Summary Table Cuflined Herein
Supply Inspection and Acceptance Sampling SOPs and Project Sampling SOP
3125 Procedures Reference Tabie AppendixB of USAF, 2007
U on P Field Equipment Calibration, Maintenance, | BFF QAPP Section 5 and
8128  {Field Documentation Procedures Testing, and Inspection Table Appendix Aof USAF, 2004
L]
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Table 1. Cross Reference between the Kirtland AFB Bulk Fuels Facility QAPP Sections and Associated UFP Worksheets (Page 3 of 4)

LUFF QAPP BFF QAPP Sections and/or | Associated UFP
Sections Elements Required Information Supplementat Documents | Worksheets
Measurement and Data Acquisition
) Available upon request
3.2 Analytical Tasks Anahfticai SOPs, and Analyifcal SOP fram the laboratory;
Reference Table Cutlined Hergin
324 Analytical SOPs
522 Anaiytical instrument Calibration Analytical Instrument Calibration Table Section 4 Tables 4-22
o Protedures through 4-31 #2073, #24 #2025
Analytical Instrument and Equipment
323 Maintenance, Testing, and Inspection Analytical Instrument and Equipment
‘ ’ . BFF QAPP
Procedures Maintenance, Testing, and Sections 5 and 8
304 Analyiical Supply Inspection and Acceptance Inspection Table
= Proceduras
Sample Collection Documentation, Sample Collection Documentation, Handling, REE QAPP
3.3 Handling, Tracking and Custody Tracking and Custody SOPs; Sample Sections 2.4, 3.2-3.4
Procedurss Container kentification L
Atachment 2 g
3.3.1 Sample Coliection Documentation and AppendixAand B of #26, #27
8 Is Handii d Tracking S Sample Handling Flow Diagram, and USAF 2004
3'_3'2 ampls Handling and Tracking Syslem Example Chain-o&-Custody Forms & Cuti ) 4 He:rein
333 Sample Custody ano Luling
BFF QAPP Section 4
. Tables 4-22 through 4-31,
3.4 Quality Control (QC) Semples QG Samples Table and Aopandix Aof #28
34.1 Sampling QC Samples USAF, 2004
342 Analvical Quality Control Samples
14
3.5 gat.a MaDnagemen‘.Tasksd a ’ BFF QAPP Sections 6 and
Y nan .
3.5.1 roject oumentation & seords Project Documents and Records Table 12; USAF, 20092,
352 Data Package Deliverables USAF, 2009c, and
- 4D of #20, #30
353 Data Reporiing Formats Apng%gg& )
354 Data Handling and Management Anaiytical Servoes Tabie and Qutlined Herein
355 - Data Tracking and Control
Assessment/Oversight -
Assessments and
41 Response Actions Planned Project Assassments Table - o
4.1.1 Planned Assessments Audit Che.cklists Sestions 6.7, and 10 #31,#32
5 Assessmernt Findings and Assessment Findings and
4.1 Comective Action Responses Carrective Action Respanses Table
4.2 QA Management Repotts QAManagement Repcris Table " BFF QAPP Secfien 11 #33
43 Final Project Report
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Table 1. Cross Reference between the Kirtland AFB Bulk Fuels Facility QAPP Sections and Associated UFP Worksheets {Page 4 of 4)

UFP QAPP : BFF QAPP Sections and/er | Associated UFP

Sections Elements Required Information Supplemental Documents.| Worksheets
[Ovendew
5.1 - |COvendew
5.2 Data Review Steps
5.2.1 Step & Verification
522 Step II: Validation Verification (Step !) Process Table BFF QAPP Section 4 and & s34 435

. L - Validation (Steps ilz and lib) Summary Table | Tables 4-22 through 4-31 e

52.2.1  |Step lia: Validation Activities Usability Assessment and Tables 6-1 and 6-2 #36, 4371
5222 Step lb: Validation Activities
523 Step 1I: Usability Assessment
5251 Data Limitations and Actions from

o Usability Assessmeant
5232 Activities
5.3 Steamlining Data Review
53.1 Data Review Steps to be Streamlined
53.2 Criteria for Streamlining Data Review Not addressed
533 Amounts and Types of Data Appropriate for

- Streamlining
BFF Bulk Fuels Facility
BWP Base-Wide Plan
ERP Environmental Restoration Program
HSP Health and Safety Plan
na Not Applicable
Q&M Operations and Maintenance (manual)
QA Quazlity Assurance
QAPP Quality Assurance Project Plan

C Quality Control
"t Remediation Investigation
S2AP Stage 2 Abatment Plan
SOP Standard Operating Procedures
UFP Uniform Federal Policy
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Distribution List

Mark Holmes/Kirtland ATB
2050 Wyoming Bivd SE Suite 124
Kirtland AFB, NM 87117-5270
(505) 846-9005

mack holmes @kictiand,af.mil

Michael Litman/AFCEE

2261 Hughes Ave,

Building 171, Suite 155
Lackland AFB, TX 78236-9853

michael fitman@us.af.mil

Sharon Minchak/CHZM HILL
4041 Yefferson Plaza NE Suite #200
Albuquerque, NM 87109

{505) 884-1682 x35740
Sharon.Minchak @ch2m.com

Jeffrey Johnston/CH2M HILL
4041 Jefferson Plaza NE Suite #200
Albuquerque, NM 87109

(505) 8§84-1682 x35727

Jeffrey.Johnston@ch2m.com

Project Organization
Kirtland AFB Project Manager

Mark Holmes, KAFB project manager, has overall responsibility for meeting KAFBs objectives,

Oversees the projects occurring on-site,

CH2M HILL Site Manager

Sharon Minchak, CH2M HILL’s site manager (SM), is responsible for

implementing the projects. She is authorized to commit the resources necessary (o meet project

objectives and requirements. The SM has the Tollowing responsibilities:

»  Defining site specific project objectives and developing detailed work plans and schedules;

» Bstablishing project policy and procedures to address the specific needs of the projects as a

whole, as well ag the particular objectives of each task;

e Reviewing and analyzing overall task performance with regard to schedule and budget;

¢ Reviewing external reports (deliverables) before their submission Lo ARCEE; and

*  Representing the project team at meetings and public hearings.
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CH2M HILL Project Manager

Jeff Johnston, CH2M HILL’s project manager, have overall responsibility for all phases of the
investigation at the site. Specific responsibilities include the following:

Oversee and monitor performance of staff and subcontractors;

Plan the activities of and coordinate field personnel on specific assignments;

Serve as a liaison between USACE, field, laboratory staff, and any other subcontraclors;
Effectively carry out the Quality Control Plan (QCP) and this QAPP;

Ensure completion of corrective actions, as needed ;

Maintain and track project schedule and budget; and

Coordinate and prepare all required plans, proposals, and reports.

CH2M HILL Project Chemist

Shane Lowe, CH2M HILL’s project chemisl, is responsible for tracking data, overseeing thé data
evaluation, and data management tasks. Her specific responsibilities include the following:

Approve and maintain adherence to QA/QC requirements specified in this QAPP;

Provide guidance regarding environmental analytical chemistry methods and QC procedures
applicable to environmental analytical chemistry;

Manage project tasks associated with the coordination of sample collection and analysis with the
Tield Team Lead (FTL}; act as the liaison between the FTL and laboratories;

Manage sample tracking, sample analysis, and data reporting from each laboratory;
Coordinate or perform validation of the analytical data;

Perform qualily audits and surveillance, prepare QA reports, implement QC activities, and -
suggest correclive aclions, as nccessary;

Evaluate data usabilily;
Communicate QA/QU issues to the Project Manager and the FTL;,

Recommend resolution for any anomalies or out-of-control events that arise during the analysis of
samples; :

Coordinate with the FTL (o facilitate data transfer into the project database; and

Coordinate the output of data from the database to the data users (for example, PM and technical
staff) and provide QC for all data outputs. :

CH2M HILL Health and Safety Lead

Stephanie DeWitt, CH2M HILL’s Health and Safety lead, is responsible for the development of the
Health and Safety Plan (HSP) for the Fuels Facility,
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CH2M HILL Project Team

Field staff and analysts are responsible for executing their work assignments in strict conformance to
documented procedures and for immediately identifying any condilions adverse to the quality
performance of the work or work products. They are responsible for acquainting themselves with the
technical requirements of any work assigned and seeking training or guidance as necessary to comply
with those requirements. They are responsible for documenting their activities according to applicable
Standard Operating Procedures (SOPs) and reviewing their own work and the work of others presented to
them for peer review. They will immediately cause work to cease on any activity that, in their judgment,
does not meet applicable quality and safety standards, will appropriately document and report such
conditions to managemeat, and will be active in the resolution of any such conditions. Specific
responsibilities include the following:

= Ensure that all work is performed according to the applicable specifications;
*  Ensure that QC measures are being carried out and documented,

¢  Ensure the quality of work and work products; and

«  Communicate QA/QC and safety concerns to management.

Subcontractors/Vendors

CH2ZM HILL will be responsible as prime contractor for overall program and project management,
administration, and reporting. CI12M HILL personne] will manage all field components of the project.
Laboratory chemical analysis, data management, and drilling services will be performed under
CH2M HILL supervision by separate vendors.

The PM will maintain ultimate control and accountability for the project by means of formal subcontract
and purchase agreements and through directives and communication with the respective firms’ project
management staff. CH2M HILL will purchase services for this project as discussed in the following
sections. Each agreement will require conformance to these project plans without deviation.

Kirtland AFB

Project Manager
Mark Holmes

CH2ZM HILL
Site Manager
Sharon Minchak

CHZMHILL
Project Manager
Jeff Johnston

[ |
1 | 1
CHZMHILL
Profect Chemist Subconfractors
Shane Lowe

CH2M HILL
Field Team

) Lahgratories
Data Management BEL

Griligen Curtis and Thompking =
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Project Schedule

Air and water samples will be collected on a quarterly schedule; however, there may be instances where
additional sampling occurs outside the schedule due to changes in project scope. Soil samples are
collected periodically throughout the year. The proposed numbers of sarples to be collected quarterly at
each site are presenled in Table 2. The sampling schedule is presented in Table 3.

Table 2. Number of Samples per Quarter

Number Total
of Fleld Trip Number of
Parametsr - Method Samples Rinsate Duplicates MS MSD Blanks  Samples

Air Samples
VOCs TO15 g NA 1 NA | NA NA 10
TPH-Gasoline SW8015M 9 NA 1 NA | NA NA 10
Fixed Gases SM2720C g NA 1 NA NA NA 10
Water Samples
VOCs SW8260B 75 4 8 a | 4 | TBD 95
1,2-
dibromosthans
(EDB) SW8011/E504.1 75 4 8 4 4 TBD 95
Gasoline Range
Organics (GRO) | SW8015B 38 2 4 4 4 NA 52
Diesel Range
Organics (DRO} | SW8015B 38 2 4 4 4 NA 52
SVOCs SWa270C 38 2 4 4 4 NA 52
' SWa310/5wa270
PAH SIM 38 2 4 4 4 NA 52
Dissolved Fe/Mn | SWa260 38 2 4 4 4 NA 52
Nitrate/Sulfate SWS056/E300.0 38 2 4 4 4 NA 52
Alkalinity E310.1 38 2 4 4 4 NA 52
Soil Samples
VOCs | swe260B TBD TBD TBD TBD | TBD TBD TBD
SVOCs SW8a270C TBD T8D TBD TBD | TBD NA TBD

SW8310/SW8270
PAHs SIM TBD TBD TBD TBD | TBD NA TBD
GRO SW80158 TBD TBD TBD T8D | TBD TBD TBD -
DRC SW8015B TBD TBD TBD TBD | TBD NA TBD
2TBD  To be determined in the field
VYOG  Voiatile organic compounds
SVOC  Semivolatile crganic compounds
PAH Polyaromatic hydrocarbans
Kirtland AFB June 2010
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TABLE 3. Sampling Schedule 2010 -

Matrix . ol o2 Q3 Q4

Alr : - February May August November
Water January April Juily Octobet
Soif® ' TBD TBD T8D TBD

“ Soil samples are collected periodically throughout the year.

Analytical SOPs

Samples will be analyzed by one or more of the analytical SOPs listed in Table 4 and are available upon
request. Analytical methods not addressed in the QAPP will be documented in a Statement of Work to
the laboratory. :

Supplemental Information

The works cited throughout this document are referenced in Attachment 1.

Chain of Custody

Examples of the faboratories Chain of Custody forms are presented in Attachiment 2.

Kirtland AFB June 2010
Bulk Fuels Facility, QAPP A-12




APPENDIX

Table 4. Analytical Standard Operating Procedures (Page 1 of 2)

Modified for
Reference |Title, Revision Date, Definitive or Project Work?
Number |jand/or Number Screening Data ® |Analytical Group  [Instrument |Laboratory {vas/no)
1 ICP/GFAA Prep Definitive Metals ICP/GFAA  {PEL No
2 ICP by 8010 Definitive Metals ICP PEL No
3 SW3510C Separatory Funnel Extraction Definitive SVOCs/PAH GC/HPLC PEL No
Pressurized Fluid extraction methed Definftive SVOCs GCMHPLC PEL No
4 3545 and 3545A
5 Semivolatiles by 8270 Definitive SVOCs GC/MS PEL No
6 PAHs by SW8310 Definitive PAHs HPLG PEL No
7 GC/MS Volatile Organics (SW8260B) Definitive VOCs GCIMS PEL No
8 Alkalinity, Titrimetric SM 23208 /310.1 Deidinitive Wet Chemistry NA PEL No
GC Volatile Organics GRO Method (SW- Definitive YOG GC PEL No
9 846 8015C)
Sample Analysis for 1,2-Dibromoethane Definitive VOC GC PEL Ne
& 1,2-Dibromo-3-Chicropropane by
Microextraction and Gas Chromatography
10 (SW-846 8011) '
Sample Preparation: EDB - Extraction by Definitive VvOC GC PEL No
11 Method 8011
Analysis of Agueous and Soil Samples Definitive SVOG GG PEL No
for Diesel Range Organics by
12 GasChromatography by Method 8015
Sample analysis: Common Anions by kon Definitive Woet Chemistry IC PEL No
13 Chromategraphy (Method 300.1)
Sample anelysis; 8310 HPLGC Semi- Definitive - PAH HPLC PEL No
14 Volatile Organics
Anions lon Chromatography Method EPA Definitive Woet Chemistry IC Curtis and Ne
15 300.0 ' Thompkins, LTD
Total Extractable Hydrocarbons by Definitive SVOC GC Curtis and No
16 SW8G15B/D Thompkins, LTD
Definitive VOCs GC/FID-PID |Curtis and No
17 TVH and MBTEX Thompkinsg, LTD
Definitive PAH/SVOC GC/MS Curtis and No
18 PAH and 1.4-dioxang by SW8270 SIM Thompkins, LTD
Definitive SVOC GCMS Curtis and No
19 Base/Neutrals and acids by SW8270 Thompkins, LTD
Definitive Wet Chemistry NA Curtis and No
20 Alkalinity, SMWW 18:2320B/EPA310.1 Thompkins, LTD
Kirtland AFB Tune 2010
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APPENDIX

Table 4. Analytical Standard Operaiing Procedures (Page 2 of 2)

Modifiad for
Reference |Title, Revision Date, Befinitive or Project Work?
Number |and/or Number Screening Data ® | Analytical Group  lInstrument |Laboratory {ves/no)
Definitive Metals ICP-AES Curtis and No
21 ICP Metals Thompking, LTD
Definitive VOC GC/MS Curtis and No
22 VOCs by GCMS Thompkins, LTD
Analytical Method for the Determination of Definitive VOC GCNS Applied Sciences Neo
Volatile Organics in Air by methiod TO-14A
/ TO-15 using canisters and GC/MS in
23 SCAN or SIMmode
Standard Operating Procedure for the Definitive VoG GC/FID - |Applied Sciences No
Determination of Total Volatile :
Hydrocarbons as Gasoline Range
Organics in Air by SW 8015M, and/or EPA
24 TO-3M .
Standard Operating Procedure for the Definitive Fixed Gas GCch Applied Sciences Ne
Datermination of Atmospheric Gases in
ambient air by Gas
ChromatographyThermoconductivity
25 Detaction (GC/TCD)
®Definiive= generated using approved EPAreference methods. Data are analyte-specific, and both identification and quantitation are confirmed.
Screening= generated by rapid methods of analysis with less rigorous sample preparation, calibration and/or QC requirements as definitive data.

Kirtland AFB
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ATTACHMENT 1

Supplemental Documents
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APPENDIX

Supplemental Documents Referenced

USAF, 2009a. Health and Safety Plan, Bulk Fuels Faciliry. U.S. Air Forece, Kirtland Air Force Base.
February 2009, '

USAF, 2009b. Remediation and Siie Investigation Report for the Bulk Fuels Facility, April through
September 2009. U.S Air Force, Kirtland Air Force Base. December.

USAF, 2009c. O])er'arions and Maintenance Manual for the Soil Vapor Extraction Systems, Bulk Fuels
Facility(O&M ). 1.5, Air Force, Kirtland Air Force Base. August 2009,

USAF, 2007.  Stage 2 Abatement Plan Modification Bulk Fuels Facility (5T106). U.5. Air Force,
Kirtland Air Force Base. August 2007.

- USAF, 2004.  Base-Wide Plans for Investigations under the Environmental Restoration Program
{ERP) Update. U.S. Air Force, Kirtland Air Force Base. April 2004,

Kirtland AFB . June 2010
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APPENDIX

" ATTACHMENT 2

Sample Chain-of-Custody Forms
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CH2M\HIL Applied Sciences Lab

CHAIN OF CUSTODY RECORD

AND AGREEMENT TO PERFORM SERVICES

Corvallis, QR 97330-3638

GYG 2300 NV Walnut Boulevard

(541) 768-3120 FAX (841} 7TB2-0276

Bl coc #
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TJurmaround Tirme Drinking Water? | Sample Disposal: g
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Sampled By and Title fPlaase sign and pant name) Date/Timea Relinquished By {Pisase sign and print name) Date/Time
Received By [Please ign end pant name) Date/Time Refinquished By {Flease sfgn and print name} DatefTime
Received By {Plaase €lgn and pdng name} Date/Time Shipped Via Shipping #
ups Fed-Ex Other
Special Instructions:
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CH2MHILL Applied Sciences Lab

CV0 2300 NW Walnut Boulevard

CHAIN OF CUSTODY RECORD Corvallis, OR 97330-3638
AND AGREEMENT TO FERFORM SERVICES (541) 768-3120 FAX (541) 7520278
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] 7 Days [ 14bays [ 23 Days O o O | ‘;‘ Preservative
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T ; R i £ 1 ’
L 2 - = (Screening) 2 3 4
Date | Time g % E 5{ o CLIENT SAMPLE 1B s g g %,. 5 JO: - g
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