FINAL

WORK PLAN
GROUNDWATER MONITORING AND DATA ANALYSIS AT THE LANDFILL SOURCE AREA

Operable Unit 4

Fort Wainwright, Alaska

DACA85-01-D-0003

Task Order 2

Prepared for:


[image: image1.png]



U.S. Army Corps of Engineers, Alaska District

P.O. Box 6898

Elmendorf AFB, AK  99506-6898

Prepared by:

North Wind, Inc.

235 East 8th Avenue, Suite 210

Anchorage, AK  99501

August 2003

TABLE OF CONTENTS

SECTION
PAGE

11.0
INTRODUCTION


11.1
Site Description and Background


11.2
Scope of Work


21.2.1
Landfill Groundwater Data Reporting


81.3
Project Schedule


112.0
FIELD SAMPLING PLAN


112.1
Groundwater Sample Collection


132.2
Field Quality Control Samples


142.3
Field Equipment


142.4
Sample Identification and Tracking


152.5
Sample Handling, Packing, and Shipping


162.6
Sample Custody


172.7
Decontamination Procedures


172.8
Investigative Derived Waste


172.9
Field Documentation


193.0
QUALITY ASSURANCE PROJECT PLAN


193.1
Precision, Accuracy, Representativeness, Completeness, and Comparability


193.1.1
Precision


193.1.2
Accuracy


213.1.3
Representativeness


213.1.4
Completeness


213.1.5
Comparability


223.2
Method Detection Limits, Reporting Limits, and Instrument Calibration Requirements


223.2.1
Method Detection Limits


223.2.2
Reporting Limits


223.2.3
Instrument Calibration


TABLE OF CONTENTS (Continued)

SECTION
PAGE
233.3
Elements of Quality Control


243.3.1
Matrix Spike/Matrix Spike Duplicate


243.3.2
Surrogates


243.3.3
Internal Standards


253.3.4
Retention Time Windows


253.3.5
Method Blank


263.3.6
Trip Blank


263.3.7
Field Duplicates


263.3.8
Holding Time Compliance


273.3.9
Confirmation


273.4
Standard Materials


283.5
Supplies and Consumables


283.6
Definitive Data Analytical Methods and Procedures


293.6.1
Preparation Methods


303.7
Analytical Procedures


303.7.1
Method SW8260B—Volatile Organics


363.7.2
Method SW8270C—Semivolatile Organics


373.7.2.1
LCS Failure and Marginal Exceedance


433.7.3
Method SW6020B-ICP/MS for Metals and Method 7060B–GF/AA for Arsenic


473.8
Data Reduction, Review, Verification, Reporting, Validation, and Recordkeeping


473.8.1
Data Review, Validation, and Reporting Requirements for Definitive Data


483.8.2
Quality Assurance Reports


483.8.3
Recordkeeping


493.9
Corrective Action


493.9.1
Corrective Action Report


493.9.2
Corrective Action System


503.10
Quality Assurance Reports to Management


503.11
Chemical Data Quality Review


534.0
REFERENCES




LIST OF TABLES

TABLE
PAGE
7Table 1
Landfill Groundwater Remedial Action Objectives and Goals


12Table 2
Landfill Monitoring Well Information


13Table 3
Water Quality Stabilization Parameters


13Table 4
Groundwater Sample Collection Information


15Table 5
Groundwater Sample Identification Numbers


20Table 6
Statistical Calculations


27Table 7
Method-Specific Holding Times


29Table 8
Extraction and Digestion Procedures


31Table 9
Analytical Procedures


32Table 10
RLs and QC Acceptance Criteria for Method SW8260B


34Table 11
Summary of Calibration and QC Procedures for Method SW8260B


37Table 12
RLs and QC Acceptance Criteria for Method SW8270C


40Table 13
Summary of Calibration and QC Procedures for Method SW8270C


43Table 14
RLs and QC Acceptance Criteria for Method SW6020B and SW7060B


44Table 15
Summary of Calibration and QC Procedures for Method SW6020B/SW7060B


48Table 16
Data Qualifiers




LIST OF FIGURES

FIGURE
PAGE
3Figure 1
Site Location Map


5Figure 2
Monitoring Well Locations


9Figure 3
Project Schedule




LIST OF ACRONYMS

A2LA
American Association of Laboratory Accreditation

ADEC
Alaska Department of Environmental Conservation

AWQS
Alaska Water Quality Standards

CERCLA
Comprehensive Environmental Response, Compensation, and Liability Act

CDQR
chemical data quality review

COCs
chemicals of concern

DOD
Department of Defense

EDD
electronic data deliverables

EDMS
Environmental Data Management System

EPA
Environmental Protection Agency

FLAA
flame atomic adsorption

GC
gas chromatography

GC/MS
gas chromatography/mass spectroscopy

GFAA
graphite furnace atomic absorption spectroscopy

HCl
hydrochloric acid

HDPE
high density polyethylene

HNO3
nitric acid

ICP
inductively coupled plasma

IDW
investigative-derived waste

IS
internal standard

Landfill
Landfill source area

MCL
maximum contaminant levels

MDL
method detection limit

ME
marginal exceedances

mg/L
milligrams per liter

g/L
micrograms per liter

ml
milliliter

MS
matrix spike

MSD
matrix spike duplicate

NIST
National Institute of Standards and Technology

LIST OF ACRONYMS (Continued)

North Wind
North Wind, Inc.

OU4
Operable Unit 4

psi
pounds per square inch

PVC
polyvinyl chloride

QAPP
quality assurance project plan

QA
quality assurance

QC
quality control

RAOs
remedial action objectives

RCA
recommendation for corrective action

RF
response factor

RL
reporting limit

RPD
relative percent difference

RPMs
Remedial Project Managers

RSD
relative standard deviation

SVOCs
semi-volatile organic compounds

TIC
tentatively identified compound

TOC
top of casing

USACE
United States Army Corps of Engineers

VOA
volatile organic analysis

VOCs
volatile organic compounds

%R
percent recovery

(This page intentionally left blank).

1.0 INTRODUCTION

North Wind, Inc. (North Wind) has been tasked by the United States Army Corps of Engineers (USACE), Alaska District to conduct twice yearly groundwater monitoring at the Landfill source area (Landfill) on Fort Wainwright near Fairbanks, Alaska.  The Landfill is part of Operable Unit 4 (OU4), which consists of three source areas:  the Landfill (consisting of an active and inactive portion), the Coal Storage Yard, and the Fire Training Pits (DOWL/ODGEN, 1998).  This project work plan represents the current phase of a long-term monitoring program established as a key element of the remedial approach for the inactive portion of the Landfill.  The monitoring activities described in this plan will be performed during 2003.  The data collected as part of long-term monitoring will be used to assess progress toward remedial objectives defined in the Record of Decision for Operable Unit 4 (U.S. Army, 1996).   

1.1 Site Description and Background

The Landfill is located in the northern portion of Fort Wainwright, northeast of the intersection of Birch Hill and River Roads, approximately one-mile north of Fort Wainwright’s main cantonment area and approximately 1,500 feet north of the Chena River (Figure 1).  The entire Landfill covers approximately 74 acres and has been in operation since the 1950s.  The Landfill includes a 14-acre inactive portion that has been closed and capped and an active portion that accepts solid waste generated at Fort Wainwright on a case-by-case basis.  

1.2 Scope of Work

The scope of work to be performed under this contract consists of groundwater monitoring with associated reporting of the results.  Monitoring activities consist of groundwater sampling and field data collection at 10 monitoring wells located both upgradient and downgradient of the Landfill in accordance with the Fort Wainwright Landfill Memorandum of Agreement (ADEC, 1997) and solid waste permit renewal (ADEC, 2001).  These documents will be included in the 2003 Annual Report.  Figure 2 displays the locations of monitoring wells that are associated with the long-term groundwater assessment at the Landfill.  Groundwater monitoring will be performed in late spring and fall 2003.  Samples will be analyzed for volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs) and total metals.  The list of analytes applied to groundwater samples collected at the Landfill is based on requirements defined in the solid waste permit issued for this facility by the Alaska Department of Environmental Conservation (ADEC).  The field sampling plan (Section 2.0) details protocols that will be followed as part of the groundwater monitoring at the Landfill.  A series of data reports will be submitted following each sampling event, and the year’s data will be summarized along with historical results in an annual report. The content of each of these reports is summarized in the following subsection.  

1.2.1 Landfill Groundwater Data Reporting

North Wind will document field activities and analytical results in a series of deliverables after each sampling event and an annual report.  Upon receipt of the final data package from the laboratory for each sampling event, North Wind will prepare a field report, a sampling data report, a chemical data quality review (CDQR), and an investigative-derived waste (IDW) report.  These reports summarize field activities, summarize analytical results and document how IDW was managed.  The purpose of the event-specific deliverables is to provide the Remedial Project Manager (RPMs) with a summary of the sampling activities and monitoring results in a timely manner.  The annual monitoring report provides a comprehensive summary of the groundwater data collected during 2003 and an assessment of progress toward meeting remedial objectives.  

During each groundwater monitoring event, a daily record will be kept of all field activities in a standard field book.  The field book will contain information such as a record of daily sampling activities, on-site personnel, equipment calibration, problems encountered in the field, and corrective actions.  Copies of field notes will be transmitted via facsimile to Bob Hazlett (USACE).  

Following each monitoring event, the groundwater analytical data will be reviewed and summarized in a sampling data report and a CDQR.  The sampling data report will contain a brief trip report, a sample data summary sheet for each sample, the laboratory case narrative, a summary of chemical results with flags, a graphic illustration of water table contours, and the 
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concentrations of chemicals of concern (COCs).  Copies of standard forms used to document groundwater sample collection will be attached to the sampling data report.  The CDQR will contain a copy of the raw data analytical package and electronic data files and will discuss the results of the data quality review, including flags applied to the data, and include a draft Electronic Data Management System EDMS deliverable.  

The final analytical result data package will be used to produce an annual groundwater monitoring report.  The annual report will detail sampling activities conducted at the OU4 Landfill, assess analytical trends, and assess remedial progress through comparing results with remedial action objectives.  The OU4 ROD (U.S. Army, 1996) established Remedial Action Objectives (RAOs) and site remedial action goals for groundwater COCs at the Landfill.  The Fort Wainwright RPMs have agreed upon the sampling areas and frequency of sampling at the Landfill.  Table 1 summarizes site-specific cleanup goals applicable to groundwater COCs selected for the Landfill.  

Table 1 Landfill Groundwater Remedial Action Objectives and Goals

	Remedial Action Objectives
	Chemicals of Concern
	Remedial Action Goal

	Restore groundwater to its beneficial use of drinking water quality within a reasonable time frame;

Reduce further migration of contaminated groundwater from source areas; and 

Prevent use of groundwater containing contaminants at levels above federal maximum contaminant levels (MCLs) and Alaska Water Quality Standards (AWQS) and; 

Use natural attenuation to attain AWQS.
	Benzene
	5 (g/L1

	
	cis-1,2 Dichloroethene
	70 (g/L1

	
	1,1,2,2-Tetrachloroethane
	5.2 (g/L2

	
	1,1,2-Trichloroethane
	5 (g/L1

	
	Vinyl Chloride
	2 (g/L1

	
	Trichloroethene 
	5 (g/L1

	
	bis(2-ethylhexyl)phthalate
	6 (g/L1


(g/L = micrograms per liter

1.  Based on state or federal MCL for this contaminant.

2.  Groundwater remediation goals area based on 1 x 10-4 risk-based concentrations for human health risk estimates.  There is no state or federal MCL for this contaminant. 

In addition to comparing analytical results to remedial action objectives, monitoring data trends over time will be evaluated and correlated in view of changes in groundwater flow direction and gradient.

An IDW report will be submitted following each groundwater monitoring event.  The IDW reports will contain analytical results of any IDW generated as part of the project, the total quantity and quality of hazardous and non-hazardous IDW, and chain-of-custody forms.  The analytical results from the groundwater sampling are used to characterize the IDW generated at the Landfill.  Based on historical data collected from the monitoring wells at the Landfill, we anticipate that the IDW will be disposed of using routine procedures for disposing of non-hazardous soil and water (North Wind, 2003b).

The annual report will summarize data collected in 2003 along with historical groundwater data collected around the inactive portion of the Landfill.  The results will be presented in tabular and graphic format to illustrate historical trends and the distribution of compounds of concern.  The results of the data review and analysis will be used to evaluate progress toward meeting remedial objectives.  Recommendations for future tasks that contribute to progress toward meeting remedial objectives will also be included in the annual report.  

1.3 Project Schedule

The schedule for Landfill groundwater monitoring and reporting is presented in Figure 3.  The figure also contains anticipated start date, finish date, and duration of each of the tasks included within the project scope of work.  Submitted dates were established using the schedule of deliverables in the task order and the anticipated start dates for each sampling event.  Analytical results are to be reported using standard turnaround times.  Results will be discussed in quarterly Federal Facilities Agreement meetings with the project RPMs.

Figure 3 Project Schedule

2.0 FIELD SAMPLING PLAN

The field sampling plan describes the field data collection and groundwater sampling procedures to be used during this project.  The procedures cover each activity to be completed by the field sampling team, including quality control methods, sample handling and shipping, and field documentation.  

2.1 Groundwater Sample Collection

Water level measurements will be taken at each well prior to groundwater collection.  Field personnel will use Environmental Protection Agency (EPA) low-flow groundwater sampling procedures to purge the well at a rate of approximately 0.5 to 1.0 liters per minute (Puls and Barcelona, 1995).  A submersible pump with disposable or dedicated tubing will be used, with the pump intake placed within the screened interval.  Water quality measurements will be taken every 5 minutes, and monitoring wells must be purged until water quality parameters stabilize.  If conditions make using an impeller pump infeasible, a peristaltic pump will be used for groundwater sampling.  Sampling procedures to be followed when using the peristaltic pump will match those described above for the impeller pump, and the intake tubing will also be placed within the screened interval.  Table 2 identifies the list of monitoring wells to be sampled and construction details that will be used to establish well-specific sampling procedures.  Due to the discontinuous permafrost encountered in the area surrounding the Landfill, an ice collar often forms inside the well casing, prohibiting groundwater sampling.  In the event that a well is frozen, it will be thawed using steam, applied downhole by a specialized wand designed specifically to thaw frozen pipes and wells.  Based on experience from prior monitoring events, well AP-8062 may require thawing prior to sample collection (North Wind, 2002; 2003a).  

Monitoring wells DH-6534 and AP-8063 may also be susceptible to freezing; however, these wells have been designed so that they can be pressurized between monitoring events.  The pressurized air in the well depresses the static water level so that the water level resides at an elevation below the bottom of the adjacent permafrost layer.  By depressing the static water level, ice is prevented from forming inside the well.  Monitoring these wells requires additional equipment including a hose attachment with a Schrader valve adapter and a gas-powered air

Table 2 Landfill Monitoring Well Information

	Well ID
	Total Depth (feet)
	Screened Interval
(feet)
	Reference

Point Elevation
(feet) 1
	Casing Diameter and Material
	Surface Completion

	AP- 5588
	29.2
	7–27
	451.07
	2-inch polyvinyl chloride (PVC)
	Above ground

	AP-5589
	56.3
	47.5–57.5
	452.11
	2-inch PVC
	Above ground

	AP-6132
	23.7
	8.2–23.2
	455.89
	2-inch PVC
	Above ground

	AP-6136
	96.4
	82–92
	453.93
	2-inch PVC
	Above ground

	AP-80612
	25.20
	7.8–22.8
	444.11
	2-inch PVC
	Above ground

	AP-6138
	84.7
	75-85
	447.93
	2-inch stainless steel
	Above ground

	AP-8062 3
	16.6
	4.5–14
	451.75
	2-inch PVC
	Above ground

	AP-8063

(replacement)4
	121.3
	108.8–118.8
	451.13
	2-inch stainless steel
	Above ground

	DH-6534
	198.2
	192.2-197.2
	450.08
	2-inch stainless steel
	Above ground

	FW-LF-4
	24.8
	13.5–23.5
	452.25
	2-inch PVC
	Above ground


1.  Surveyed in May 2003, measured using NAVD 88 in feet above mean sea level (North Wind, 2003a).

2.  Installed by ENSR Corporation in September 2001 to replace damaged and later decommissioned well AP-6137

(ENSR, 2002).

3.  Installed by ENSR Corporation in September 2001 to replace damaged and later decommissioned well AP-6139

(ENSR, 2002).

4.  Installed by North Wind in March 2003 to replaced damaged and later decommissioned well AP-8063.
compressor.  The Schrader valve adapter will be used to depressurize and repressurize the well.  Once depressurized, the pressure fitting will be slowly removed and the monitoring well will be sampled using the abovementioned techniques.  The air compressor will used to repressurize the monitoring well to a pressure of 50 pounds per square inch (psi).  The compressor will be placed as far from the well as possible and downwind (if applicable) to prevent hydrocarbon exhaust from contaminating VOC samples.  Due to the remote location of monitoring wells DH-6534 and AP-8063, a 4-wheeler and trailer may be needed to transport equipment.

Monitoring wells will be purged until the field parameters have stabilized to within the ranges presented in Table 3.  A water quality monitoring instrument will be used to measure water quality in a flow-through cell during purging.  Once the field parameters have stabilized, personnel will collect groundwater samples.  The analytical containers will be filled in the same order for each well, which is based on the approximate order of susceptibility to artificial aeration (VOCs, SVOCs, and total metals).  The flow output will be reduced for sample collection and will be directed to the inside wall of the sample collection bottles to reduce volatilization.

Table 3 Water Quality Stabilization Parameters

	Field Parameter
	Stabilization Criterion

	Dissolved oxygen
	10 percent variability

	Turbidity
	10 percent variability

	Specific Conductivity
	+/- 3 percent full-range scale

	Oxidation-Reduction Potential
	+/- 10 mV

	pH
	+/- 0.1 pH unit

	Temperature
	+/- 0.2 oC or 10 percent variability


Reference:  Puls and Barcelona, 1996.

Table 4 depicts the analytical methods to be applied to each sample and the required containers and sample holding times.  The metals to be analyzed in each sample include antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, nickel, selenium, silver, thallium, vanadium and zinc.  

Table 4 Groundwater Sample Collection Information

	Analyte
	Analysis

Method
	Container
	Preservative
	Maximum Holding Times

	Volatile Organic Compounds
	EPA 8260B
	Three 40-ml VOA vials
	No headspace; HCl to pH ( 2; 4 ( 2 oC
	14 days 

	Semi-Volatile Organic Compounds
	EPA 8270C1 
	One-liter amber bottle
	4 ( 2 oC
	7 days to extraction, 40 days to analysis 

	Total Metals
	EPA 6020B
	One-liter HDPE bottle
	HNO3 to pH ( 2
	6 months 


ml = milliliter



HCl = hydrochloric acid

HNO3= nitric acid


VOA = volatile organic analysis

HDPE = high density polyethylene
1.  The analytical method chosen for semi-volatile organic compounds is capable of measuring bis(2-ethylhexyl)phthalate concentrations as low as approximately 20 (g/L, which is higher than the 6  (g/L remedial goal set for this parameter.  It was agreed to by the RPMs that a greater benefit is derived to the project by analyzing the full SVOC list using 8270C than using an alternate method that would be capable of reporting bis(2-ethylhexyl)phthalate at or below the remedial goal.

2.2 Field Quality Control Samples

Quality control (QC) samples will be collected at a frequency of 10 percent of the total number of primary samples collected.  The primary laboratory will perform matrix spike (MS) and matrix spike duplicate (MSD) analyses at a frequency of 5 percent of the total number of primary samples collected.  For all of these analyses, personnel will collect multiple samples at the Landfill using the same sample collection procedures.  The duplicate samples will be labeled in such a way that the laboratory cannot distinguish them from their respective primary samples.
With each shipment of VOCs from a sampling area, a trip blank will be included.  A trip blank is a sample bottle filled with high-performance liquid chromatography-grade water or equivalent organic-free water that is transported to the field site, handled like a sample, and returned to the laboratory for analysis.  Trip blanks are analyzed for VOCs only.

2.3 Field Equipment

Personnel will operate field equipment in accordance with the manufacturer’s recommendations.  Personnel will understand the normal functioning parameters of all field equipment and know how to recognize and repair basic malfunctions.  In the event of a more serious equipment failure, personnel will tag the faulty equipment, render it out-of-service, and obtain a backup piece of equipment.

The only field instrument to be employed during groundwater sampling at the Landfill is a Horiba U22 water quality meter.  This instrument will be used to monitor the field parameters identified in Table 3.  The Horiba will be calibrated at the beginning of each day according to manufacturer’s guidance.  The instrument calibration will be checked periodically throughout the day.  The instrument will be recalibrated if any parameter readings vary from the standard 10 percent or greater.

2.4 Sample Identification and Tracking

Each sample will receive a unique sample identification number.  Table 5 provides the sample identification numbering procedures.

Table 5 Groundwater Sample Identification Numbers

	Digit
	Description
	Code Example

	1 and 2
	Calendar year
	02

	3
	Sampling round
	1 or 2

	4
	Site location
	LF (OU4 Landfill)

	5-7 or 5-8
	Well number
	8062

	8 and 9, or 9 and 10
	Sample type
	GW (groundwater)


For example, a sample collected from monitoring well AP-5589 in June 2003 would have the sample number 031LF5589GW.  A sample taken from monitoring well AP-5589 in the Landfill in September 2003 would have the sample number 032LF5589GW.  

Quality control samples will be assigned a fictitious sample identification so that laboratory analysis will be performed without prior knowledge of their inclusion.  Duplicate samples will be labeled according to the method described above, with a “9” substituted for the first digit in the well number.  For example, a duplicate sample collected from well AP-5589 in June 2003 would be labeled as 031LF9589GW.  Trip blanks will be labeled as such by the laboratory before being shipped to the project site.  

2.5 Sample Handling, Packing, and Shipping

To preserve the quality of the water samples, field personnel will adhere to the preservative requirements listed in Table 4.  After sample collection, samples will be packed with gel ice, placed in double-bagged Ziploc™ freezer bags, and placed immediately in laboratory-supplied coolers.  Samples will be kept cool but not allowed to freeze.  Samples will be wrapped in bubble wrap to prevent bottle breakage.  When packing samples, the following guidelines will be followed:

· Tape over the drain hole inside the cooler.

· Line the cooler bottom with appropriate packing material (vermiculite, bubble wrap).

· Tighten all sample bottles and wrap them with bubble wrap or place in bubble wrap bags.

· Place each wrapped sample bottle in a resealable bag.

· Place samples in cooler right side up.

· Use enough bubble wrap to keep sample bottles from breaking.

· Place one layer of bubble wrap over glass bottles, and place bags of frozen gel ice on bubble wrap.

· Fill container to the lid with bubble wrap.

· Place chain-of-custody form in plastic bag and tape it to the inside of the cooler cover.

· Close and lock the cooler, tape it shut, and affix two custody seals.

· Place “Keep Cool Do Not Freeze,” “This End Up,” and “Fragile” stickers on the cooler.

2.6 Sample Custody

Field personnel will keep track of samples using standard chain-of-custody procedures.  The project laboratory will provide chain-of-custody forms, which will accompany any and all samples from the project site to the project laboratory.  Each chain-of-custody will have the following information at a minimum:

· Project laboratory;

· Sampling contractor’s name, address, telephone number, fax number, and e-mail address;

· Field sampler’s name;

· USACE project number;

· North Wind project name and number;

· Sample identification number with date and time collected, number of sample containers, and analyses requested;

· Requested turnaround time, deliverable level, electronic data deliverable requested; and

· Signatures accompanying any transfer of custody from the sampler to the project laboratory.  

The North Wind field team leader will relinquish the chain-of-custody form, and a representative of the laboratory will accept custody of the samples upon receipt.  Copies of laboratory custodian signed chain-of-custodies and cooler receipt forms will be emailed to “receipt.cooler@ poa02.usace.army.mil” within 24 hours of sample receipt by the laboratory.  
2.7 Decontamination Procedures

Decontamination procedures will only be applied to sampling equipment, as disposable personal protective equipment has been deemed sufficient to protect field personnel and prevent cross-contamination.  The Fultz sampling pump will be decontaminated between each well by immersing it first in an Alconox™ (anionic) detergent wash and allowed to run for several minutes.  Following the detergent wash, the pump will be immersed in tap water and run for several minutes.  The third and final step in the pump decontamination process involves a deionized water rinse conducted in manner similar to the tap water rinse.  

The Horiba probe and flow though cell will be decontaminated between each well.  The probe and flow-through-cell decontamination will be the same anionic detergent, tap water, and deionized water three-step process described for the Fultz sampling pump.  

2.8 Investigative Derived Waste

Investigative-derived waste generated as a result of groundwater monitoring activities will be handled according to existing procedures established for Fort Wainwright (North Wind, 2003).  Non-hazardous solid IDW consisting of latex sampling gloves, paper towels, and sample tubing will be collected and disposed of at the Fairbanks North Star Borough Municipal Solid Waste Facility.  Based on historical sampling data, we anticipate that groundwater purging, sampling, and equipment decontamination liquids will be eligible for disposal as non-hazardous waste at the IDW water handling facility located at Building 3489 on Fort Wainwright.  
2.9 Field Documentation

Field personnel will document activities that occur during field data collection.  Specific examples of the information to be documented include field parameters, water levels, location, sample numbers, sample collection times, field-screening measurements, and the volume of purge water removed from each well.  Information directly applicable to sample collection will be recorded on standardized forms organized in a bound notebook.  Additional information pertinent to monitoring activities will be recorded in the comments section of the standard forms for the affected wells and/or in a standard field book. 

(This page intentionally left blank).

3.0 QUALITY ASSURANCE PROJECT PLAN

This plan presents, in specific terms, the policies, organization, functions, and quality assurance/quality control (QA/QC) project requirements.  The purpose of this quality assurance project plan (QAPP) is to establish the analytical and documentation protocols to be used when collecting, reviewing, and analyzing groundwater data for the Landfill.

3.1 Precision, Accuracy, Representativeness, Completeness, and Comparability

The basis for assessing the precision, accuracy, representativeness, completeness, and comparability of the data is discussed in the following subsections.  The precision and accuracy QC limits for each method and matrix are identified in Section 3.7.

3.1.1 Precision

Precision measures the reproducibility of measurements.  It is strictly defined as the degree of mutual agreement among independent measurements as the result of repeated application of the same process under similar conditions.  Analytical precision is the measurement of the variability associated with duplicate (two) or replicate (more than two) analyses.  Total precision is the measurement of the variability associated with the entire sampling and analysis process.  It is determined by the analysis of duplicate or replicate field samples and measures the variability introduced by both the laboratory and field operations.  Field duplicate samples and matrix duplicate spiked samples shall be analyzed to assess field and analytical precision.  The precision measurement is determined using the relative percent difference (RPD) between the duplicate sample results.  The formula for calculating precision is provided in Table 6 as RPD.  For replicate analyses, the relative standard deviation (RSD) is determined.  The formula for calculating the RSD is also provided in Table 6.

3.1.2 Accuracy

Accuracy is a statistical measurement of correctness and includes components of random error (variability due to imprecision) and systemic error.  It therefore reflects the total error associated with a measurement.  A measurement is accurate when the value reported does not differ from the true value or known concentration of the spike or standard.  For VOCs and SVOCs, surrogate compound recoveries are used to assess accuracy and method performance for each sample analyzed.  Both accuracy and precision are calculated for each analytical batch, and the associated sample results are interpreted by considering these specific measurements.  The formula for calculating accuracy is included in Table 6 as percent recovery (%R) from pure and sample matrices.

Table 6 Statistical Calculations

	Statistic
	Symbol
	Formula
	Definition
	Uses

	Mean
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	Measure of central tendency
	Used to determine average value of measurements

	Standard Deviation
	S
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	Measure of relative scatter of the data
	Used in calculating variation of measurements

	Percent Relative Standard Deviation
	%RSD
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	Relative standard deviation adjusts for magnitude of observations
	Used to assess precision for replicate results

	Percent Difference
	%D
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	Measure of the difference of two observations
	Used to assess accuracy

	Relative Percent Difference
	RPD
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	Measure of variability that adjusts for the magnitude of observations
	Used to assess total and analytical precision of duplicate measurements

	Percent Recovery
	%R
	[image: image8.wmf]è

ç

æ

ø

÷

ö

X

meas

X

true

  x 100



	Recovery of spiked compound in pure matrix
	Used to assess accuracy

	Percent Recovery
	%R
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	Recovery of spiked compound in sample matrix
	Used to assess matrix effects and total precision


x = observation (concentration).

n = number of observations.

3.1.3 Representativeness

Objectives for representativeness are defined for each sampling and analysis task and are a function of the investigative objectives.  Representativeness shall be achieved through use of the standard field, sampling, and analytical procedures.  Representativeness is also determined by appropriate program design, with consideration of elements such as proper sample locations and sampling procedures.  To ensure that the sample results are as representative as possible, the field sampling procedures described in Section 2.0 will be used.

3.1.4 Completeness

Completeness is calculated for the aggregate data for each analyte measured for any particular sampling event or other defined set of samples.  Completeness is calculated and reported for each method, matrix, and analyte combination.  The completeness of the data set is expressed as the number of samples analyzed with valid results as a percentage of the number of samples submitted for analysis.  For completeness requirements, valid results are all results not qualified with an “R” flag (see Section 3.8 for an explanation of flagging criteria).  The requirement for completeness is 95 percent for aqueous samples.  For any instance where a sample could not be analyzed for any reason (such as holding time violations in which resampling and analysis were not possible, samples spilled or broken, etc.), the numerator of the completeness calculation becomes the number of samples submitted for analysis minus the number of invalid samples (those flagged with an “R”).

The formula for calculating completeness is presented below:

	percent completeness  =
	Number of valid (i.e., non-R-flagged) results

Number of samples submitted for analysis


3.1.5 Comparability

Comparability is the confidence with which one data set can be compared to another data set.  The objective for this QA/QC program is to produce data with the greatest possible degree of comparability.  The number of matrices that are sampled and the range of field conditions encountered are considered in determining comparability.  Comparability is achieved by using standard methods for sampling and analysis, reporting data in standard units, normalizing results to standard conditions, and using standard and comprehensive reporting formats.  Historical comparability shall be achieved through the consistent use of methods and documentation procedures throughout the project.

3.2 Method Detection Limits, Reporting Limits, and Instrument Calibration Requirements

3.2.1 Method Detection Limits

The method detection limit (MDL) is the minimum concentration of a substance that can be measured and reported with 99 percent confidence that the analyte concentration is greater than zero.  The laboratory shall establish MDLs for each method, matrix, and analyte for each instrument the laboratory plans to use for the project.  The laboratory shall revalidate these MDLs at least once per twelve-month period.  

3.2.2 Reporting Limits

The laboratories participating in this work effort shall compare the results of the MDL demonstrations to the reporting limits (RLs) for each method utilized on this project.  The MDL may not be more than one-half the corresponding RL.  The laboratories shall also verify RLs by including a standard at or below the RL as the lowest point on the calibration curve.  All results shall be reported at or above the MDL values; however, for those results falling between the MDL and the RL, a “J” flag shall be applied to the results indicating the variability associated with the result (see Section 3.8).

3.2.3 Instrument Calibration

Analytical instruments shall be calibrated in accordance with the analytical methods.  All analytes reported shall be present in the initial and continuing calibrations.  All results reported shall be within the calibration range.  Records of standard preparation and instrument calibration shall be maintained.  Records shall unambiguously trace the preparation of standards and their use in calibration and quantitation of sample results.  Calibration standards shall be traceable to standard materials.

Instrument calibration shall be checked using all of the analyte specifications listed in the QC acceptance criteria table in Section 3.8 for each method.  All calibration criteria shall satisfy SW-846 requirements as a minimum.  The initial calibration shall be checked at the frequency specified in the method using materials prepared independently of the calibration standards.  Analyte concentrations are determined with either calibration curves or response factors (RFs).  When using gas chromatography (GC) and gas chromatography/mass spectroscopy (GC/MS) methods to determine RFs, the average RF from the initial five-point calibration shall be used.  The continuing calibration shall not be used to update the RFs from the initial five-point calibration. 

3.3 Elements of Quality Control

This section presents QC requirements relevant to the analysis of environmental samples that shall be followed during all analytical activities for fixed-base, mobile, and field laboratories.  The purpose of this QC program is to produce data of known quality that satisfy the project objectives and that meet or exceed the requirements of the standard methods of analysis.  This program provides a mechanism for the ongoing control and evaluation of data quality measurements through the use of QC materials. 

Laboratory QC samples (e.g., blanks and laboratory control samples) shall be included in the preparation batch with the field samples.  An analytical batch is a number of samples (not to exceed 20 environmental samples plus the associated laboratory QC samples) that are similar in composition (matrix) and extracted or digested at the same time and with the same lot of reagents.  MSs and MSDs count as QC samples.  The term analytical batch also covers samples that do not need separate extraction or digestion (e.g., volatile analyses by purge and trap).  This analytical batch is a number of samples (not to exceed 20 environmental samples plus the associated laboratory QC samples) that are similar in composition (matrix) and analyzed sequentially.  The identity of each analytical batch shall be unambiguously reported with the analyses so that a reviewer can identify the QC samples and the associated environmental samples.  The type of QC samples and the frequency of use of these samples are discussed below and in the method-specific subsections of Section 3.7.

3.3.1 Matrix Spike/Matrix Spike Duplicate

An MS and an MSD are aliquots of samples spiked with known concentrations of all the analytes to be analyzed for.  The spiking occurs prior to sample preparation and analysis.  The MS and MSD shall be spiked at a level less than or equal to the midpoint of the calibration curve for each analyte.  Only samples generated for this project shall be used for spiking.  The MS/MSD shall be designated on the chain of custody.  The MS/MSD is used to document the bias of a method due to sample matrix.

A minimum of one MS and one MSD sample shall be analyzed for every 20 samples.  The performance of the MS and MSD is evaluated against the QC acceptance limits given in the tables in Section 3.7.  If either the MS or the MSD is outside the QC acceptance limits, the analytes in all related samples shall be qualified according to the data flagging criteria in Section 3.8.

3.3.2 Surrogates

Surrogates are organic compounds that behave in a similar manner in the analytical process and have a similar chemical composition to the target analyte(s), but are not normally found in environmental samples.  Surrogates are used to evaluate accuracy, method performance, and extraction efficiency.  Surrogates shall be added to environmental samples, controls, and blanks in accordance with the method requirements.  Whenever a surrogate recovery is outside the acceptance limit, corrective action must be performed.  After the system problems have been resolved and system control has been reestablished, samples must be prepared and analyzed again.  If corrective actions are not performed or are ineffective, the appropriate validation flag, as described in Section 3.8, shall be applied to the sample results. 

3.3.3 Internal Standards

Internal standards (ISs) are measured amounts of certain compounds added after a sample has been extracted and prepared.  They are used in an IS calibration method to correct sample results affected by column injection losses, purging losses, or viscosity effects.  ISs shall be added to environmental samples, controls, and blanks in accordance with the method requirements.  If the IS results are outside of the acceptance limits, corrective actions shall be performed.  After the system problems have been resolved and system control has been reestablished, all samples analyzed while the system was malfunctioning shall be reanalyzed.  If corrective actions are not performed or are ineffective, the appropriate validation flag, as described in Section 3.8, shall be applied to the sample results.

3.3.4 Retention Time Windows

Retention time windows are used in GC and high-performance liquid chromatography analysis for the qualitative identification of analytes.  They are calculated from replicate analyses of a standard on multiple days.  The procedure and calculation method are given in SW-846 Method 8000A.  When the retention time is outside of the acceptance limits, corrective action shall be performed.  After the system problems have been resolved and system control has been reestablished, all samples analyzed since the last acceptable retention time check shall be reanalyzed.

3.3.5 Method Blank

A method blank is an analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample processing.  The method blank shall be carried through the complete sample preparation and analytical procedure.  The method blank is used to document contamination resulting from the analytical process and shall be included in every analytical batch.  

The presence of analytes in a method blank at concentrations equal to or greater than ½ of the RL indicates a need for corrective action.  Corrective action shall be performed to eliminate the source of contamination prior to proceeding with analysis.  After the source of contamination has been eliminated, all samples in the analytical batch shall be prepared and analyzed again.  No analytical data shall be corrected for the presence of analytes in blanks.  When an analyte is detected in the method blank and the associated samples and corrective actions are not performed or are ineffective, the appropriate validation flag, as described in Section 3.8, shall be applied to the sample results.

3.3.6 Trip Blank

The trip blank consists of a VOC sample vial filled in the laboratory with American Society of Testing and Materials Type II reagent grade water, transported to the sampling site, handled like an environmental sample, and returned to the laboratory for analysis.  Trip blanks are not opened in the field.  Trip blanks are prepared only when VOC samples are taken and are analyzed only for VOC analytes.

Trip blanks are used to assess the potential introduction of contaminants from sample containers or during the transportation and storage procedures.  When an analyte is detected in the trip blank, the appropriate validation flag, as described in Section 3.8, shall be applied to all sample results from samples in the cooler with the affected trip blank.  One trip blank shall accompany each cooler of samples sent to the laboratory for analysis of VOCs.

3.3.7 Field Duplicates

A field duplicate sample is a second sample collected at the same location as the original sample.  Duplicate samples are collected simultaneously or in immediate succession using identical recovery techniques and treated in an identical manner during storage, transportation, and analysis.  The sample containers are assigned an identification number in the field such that they cannot be identified (blind duplicate) as duplicate samples by laboratory personnel performing the analysis.  Specific locations are designated for the collection of field duplicate samples prior to the beginning of sample collection.

Duplicate sample results are used to assess the precision of the sample collection process.  

3.3.8 Holding Time Compliance

All sample preparation and analysis shall be completed within the method-required holding times (Table 7).  The holding time begins at the time of sample collection.  Some methods have more than one holding time requirement (e.g., methods SW8080A and SW8270B).  The preparation holding time is calculated from the time of sample collection to the initiation of the sample preparation process as described in the applicable method, prior to any necessary extract cleanup and/or volume reduction procedures.  If no preparation (e.g., extraction) is required, the analysis holding time is calculated from the time of sample collection to the time when all analytical runs are completed, including dilutions, second column confirmations, and any required reanalyses.  In methods requiring sample preparation prior to analysis, the analysis holding time is calculated from the time of preparation completion to the time of initiation of the last analytical runs, including dilutions, second column confirmations, and any required reanalyses.

Table 7 Method-Specific Holding Times

	Method 
	Holding Time

	8260
	14 days to analysis

	8270
	7 days to extraction, 
40 days to analysis

	6020
	6 months


3.3.9 Confirmation

Qualitative confirmation of results at or above the MDL for samples will be achieved using mass spectrometry.

3.4 Standard Materials

Standard materials, including second-source materials, used in calibration and to prepare samples shall be traceable to the National Institute of Standards and Technology (NIST), EPA, American Association of Laboratory Accreditation (A2LA,) or other equivalent approved source, if available.  If a NIST, EPA, or A2LA standard material is not available, the standard material proposed for use shall be current, and the following expiration policy shall be followed:

· The expiration date for ampulated solutions shall be the manufacturer’s expiration date or one year from the date of receipt, whichever comes first.

· Expiration dates for laboratory-prepared stock and diluted standards shall be no later than the expiration date of the stock solution or material or the date calculated from the holding time allowed by the applicable analytical method, whichever comes first.

· Expiration dates for pure chemicals shall be established by the laboratory and be based on chemical stability, possibility of contamination, and environmental and storage conditions.

· Expired standard materials shall be discarded.  The laboratory shall label standard and QC materials with expiration dates.

A second-source standard is used to independently confirm initial calibration.  A second-source standard is a standard purchased from a different vendor than the vendor supplying the material used in the initial calibration standards.

3.5 Supplies and Consumables

The laboratory shall inspect supplies and consumables prior to their use in analysis.  The materials description in the methods of analysis shall be used as a guideline for establishing the acceptance criteria for these materials.  An inventory and storage system for these materials shall ensure they are used before the manufacturers’ expiration dates or before one year after purchase (whichever is first) and are stored under safe and chemically compatible conditions.

3.6 Definitive Data Analytical Methods and Procedures

Section 3.6.1 contains brief descriptions of preparation methods, and Section 3.7 contains subsections with descriptions of each analytical procedure.  Each subsection contains the following information:

· a brief method description;

· a table of RLs;

· a table of QC acceptance criteria; and

· a table of calibration procedures, QC procedures, and data validation guidelines.

This information was obtained from the following sources:

· Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (U.S. EPA SW-846, Third Edition, and its first, second, and third final update; Dec. 1996).

· U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, U.S. EPA, Office of Solid Waste and Emergency Response, Washington, D.C., Publication 9240.1-05-01, EPA-540/R-94-013, PB94-963502, February 1994.

· U.S. EPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, U.S. EPA, Office of Solid Waste and Emergency Response, Washington, D.C., Publication 9240.1-05, EPA-540/R-94-012, PB94-963501, June 2001.

· U.S. Army Corps of Engineers Shell for Analytical Chemistry Requirements, EM 200-1-3 Appendix I, February 2001.

· Department of Defense Quality Systems Manual, Version 2, Final, June 2002.

3.6.1 Preparation Methods

Extraction and digestion procedures for liquid matrices presented in this section are outlined in Table 8.  The appropriate preparation method to be used (if applicable) for each analytical method is given in the RL tables.

· Method SW3015 – Microwave Assisted Acid Digestion of Aqueous Samples and Extracts for Metals Analysis.  This method is used to prepare aqueous or waste samples that contain suspended solids for total metals determination by graphite furnace atomic absorption spectroscopy (GFAA), flame atomic adsorption (FLAA), or inductively coupled plasma (ICP).  The samples are digested with acid and heated in a microwave.

· Method SW3020A – Acid Digestion of Aqueous Samples and Extracts for Metals Analysis.  Method SW3020A prepares aqueous or waste samples for total metals determination by GFAA or ICP.  The samples are vigorously digested with acid and then diluted.

· Method SW3510C – Separatory Funnel Liquid-Liquid Extraction.  Method SW3510C is designed to quantitatively extract nonvolatile and SVOCs from liquid samples using standard separatory funnel techniques.  The sample and the extracting solvent must be immiscible in order to yield recovery of target compounds.  Subsequent cleanup and detection methods are described in the organic analytical method used to analyze the extract.

· Method SW5030B – Purge and Trap Method.  Method SW5030B describes sample preparation and extraction for the analysis of VOCs.    The success of this method depends on the level of interferences in the sample.  An inert gas is bubbled through a sample solution at ambient temperature to transfer the volatile components to the vapor phase.  The vapor is swept through a sorbent column where the volatile components are trapped.  After purging is completed, the sorbent column is heated and backflushed with inert gas to desorb the components onto a GC column.

Table 8 Extraction and Digestion Procedures

	Method
	Parameter

	SW3015
	Microwave Assisted Acid Digestion of Aqueous Samples and Extracts for Metals Analysis

	SW3020A
	Acid Digestion of Aqueous Samples and Extracts for Metals Analysis

	SW3510C
	Separatory Funnel Liquid-Liquid Extraction

	SW5030B
	Purge and Trap Extraction and Concentration 


3.7 Analytical Procedures
The analytical procedures for methods 8260B, 8270C, and 6020B are presented in this section and are summarized in Table 9.  A brief description of each method is described in the following subsections.  

The first table in each subsection (Tables 10, 12, and 14) presents the RLs for each analyte in the method.  The RLs are presented for water matrix.  The first table also includes acceptance criteria for the accuracy of spiked analyte and surrogate recoveries.  This table also presents the acceptance criteria for the precision of matrix, field, and laboratory duplicate recoveries.  

The second table in each subsection (Tables 11, 13, and 15) presents the calibration and QC procedures for each method.  Corrective actions and data flagging criteria are also included in these tables.  The first two columns designate the method number and the class of analytes that may be detected by the method.  The third column lists the method-required calibration and QC elements.  The fourth column designates the minimum frequency for performing each calibration and QC element.  The fifth column designates the acceptance criteria for each calibration and QC element.  The sixth column designates the corrective action required in the event that a calibration or QC element does not meet the acceptance criteria.  The last column designates the data flagging criteria that shall be applied in the event that the method-required calibration and QC acceptance criteria are not met.

3.7.1 Method SW8260B—Volatile Organics

Volatile organics in water samples are prepared using method SW5030 and analyzed using method SW8260B.  This method is a purge and trap GC/MS method.  An inert gas is bubbled through a water matrix to transfer the volatile compounds from the liquid to the vapor phase.  The volatiles are removed from the inert gas by passing the gas through a sorbent trap, which is then backflushed onto a GC/MS with a capillary column to separate and quantify the compounds of interest.  The Internal Standard (IS) method is used for quantitation of analytes of interest.  For quantitation, RFs are calculated from the base ion peak of a specific IS that is added to each calibration standard, blank, QC sample, and sample.

The mass spectrometer is tuned every 12 hours to give an acceptable spectrum for bromofluorobenzene.  The tuning acceptance criteria are given in the following list as an ion abundance for each specified mass:

· mass 50 – 15 to 40 percent of m/z 95

· mass 75 – 30 to 60 percent of m/z 95

· mass 95 – base peak, 100 percent relative abundance

· mass 96 – 5 to 9 percent of m/z 95

· mass 173 – less than 2 percent of m/z 174 

· mass 174 – greater than 50 percent of m/z 95 

· mass 175 – 5 to 9 percent of m/z 174  

· mass 176 – greater than 95 percent, but less than 101 percent of m/z 174 

· mass 177 – 5 to 9 percent of m/z 176

Table 9 Analytical Procedures

	Analytical
Method
	Parameter
	Preparatory Methods

	8260B
	Volatile organics
	5030

	8270C
	Semivolatile organics 
	3510B

	6020B
	Sb, Ba, Be, Cd, Cr, Co, Cu, Pb, Ni, Se, Ag, Tl, V, Zn
	3015A, 3020

	7060B
	As
	3015A, 3020


RLs and QC criteria for method SW8260B are presented in Table 10.  The calibration, QC, corrective action, and data flagging requirements are given in Table 11.

Table 10 RLs and QC Acceptance Criteria for Method SW8260B

	Method
	Analyte
	Reporting Limit
(µg/L)
	Control Limits
(%R)
	Precision Water
(RPD)

	SW8260B
	Dichlorodifluoromethane
	1.0
	67–161
	( 20

	
	Chloromethane
	1.0
	60–150
	( 20

	
	Vinyl chloride
	1.0
	72–140
	( 20

	
	Bromomethane
	2.0
	79–172
	( 20

	
	Acetone
	20
	27–183
	( 20

	
	Chloroethane
	1.0
	72–151
	( 20

	
	Trichlorofluoromethane
	1.0
	67–140
	( 20

	
	1,1-Dichloroethene
	1.0
	86–141
	( 20

	
	Methylene chloride
	5.0
	67–158
	( 20

	
	Carbon disulfide
	10
	65–134
	( 20

	
	Trans-1,2-Dichloroethene
	1.0
	88–146
	( 20

	
	1,1-Dichloroethane
	1.0
	90–138
	( 20

	
	2,2-Dichloropropane
	1.0
	73–149
	( 20

	
	cis-1,2-Dichloroethene
	1.0
	88–135
	( 20

	
	2-Butanone
	50
	51–168
	( 20

	
	Bromochloromethane
	1.0
	84–137
	( 20

	
	Chloroform
	1.0
	85–132
	( 20

	
	1,1,1-Trichloroethane
	1.0
	80–135
	( 20

	
	Carbon tetrachloride
	1.0
	81–140
	( 20

	
	1,1-Dichloropropene
	1.0
	86–130
	( 20

	
	Benzene
	0.5
	87–130
	( 20

	
	1,2-Dichloroethane
	2.0
	78–135
	( 20

	
	Trichloroethene
	1.0
	86–133
	( 20

	
	1,2-Dichloropropane
	2.0
	83–133
	( 20

	
	Dibromomethane
	2.0
	80–135
	( 20

	
	Bromodichloromethane
	1.0
	84–131
	( 20

	
	cis-1,3-Dichloropropene
	1.0
	87–130
	( 20

	
	Toluene
	1.0
	79–128
	( 20

	
	Trans-1,3Dichloropropene
	1.0
	74–126
	( 20

	
	1,1,2-Trichloroethane
	1.0
	80–129
	( 20

	
	Tetrachloroethene
	1.0
	85-130
	( 20

	
	1,3-Dichloropropane
	1.0
	78–131
	( 20

	
	Dibromochloromethane
	1.0
	80–123
	( 20

	
	1,2-Dibromoethane
	1.0
	80–128
	( 20

	
	Chlorobenzene
	1.0
	87–124
	( 20


Table 10
RLs and QC Acceptance Criteria for Method SW8260B (Continued)
	Method
	Analyte
	Reporting Limit
(µg/L)
	Control Limits
(%R)
	Precision Water
(RPD)

	SW8260B
	1,1,1,2-Tetrachloroethane
	1.0
	84–125
	( 20

	
	Ethylbenzene
	1.0
	85–129
	( 20

	
	p- and m-Xylene
	2.0
	81–134
	( 20

	
	o-Xylene
	1.0
	80–129
	( 20

	
	Styrene
	1.0
	84-132
	( 20

	
	Bromoform
	1.0
	77–128
	( 20

	
	Isopropylbenzene
	1.0
	79–126
	( 20

	
	Bromobenzene
	1.0
	81–130
	( 20

	
	1,1,2,2,-Tetrachloroethane
	2.0
	73–134
	( 20

	
	1,2,3-Trichloropropane
	2.0
	77–135
	( 20

	
	n-Propylbenzene
	1.0
	81–134
	( 20

	
	2-Chlorotoluene
	1.0
	75–129
	( 20

	
	4-Chlorotoluene
	1.0
	76–131
	( 20

	
	1,3,5-Trimethylbenzene
	1.0
	80–132
	( 20

	
	tert-Butylbenzene
	1.0
	78–133
	( 20

	
	1,2,4-Trimethylbenzene
	1.0
	83–136
	( 20

	
	sec-Butylbenzene
	1.0
	83–135
	( 20

	
	1,3-Dichlorobenzene
	1.0
	82–129
	( 20

	
	1,4-Dichlorobenzene
	1.0
	82–130
	( 20

	
	1,2-Dichlorobenzene
	1.0
	81–128
	( 20

	
	n-Butylbenzene
	1.0
	81–134
	( 20

	
	1,2-Dibromo-3-chloropropane
	2.5
	47–144
	( 20

	
	1,2,4-Trichlorobenzene
	2.0
	72–136
	( 20

	
	Hexachlorobutadiene
	2.0
	69–149
	( 20

	
	Naphthalene
	2.0
	59–142
	( 20

	
	1,2,3-Trichlorobenzene
	1.0
	64–148
	( 20

	
	4-Methyl-2-pentanone
	10
	63–147
	( 20

	
	2-Hexanone
	10
	65–134
	( 20

	
	Methyl iodide
	1.0
	65–134
	( 20

	
	Vinyl acetate
	5.0
	60–153
	( 20

	
	Acrylonitrile
	10
	61–153
	( 20

	
	Trans 1,4-Dichloro-2-butene
	10
	67–147
	( 20

	
	Surrogates

	
	4-Bromofluorobenzene
	
	75–131
	

	
	1,2-Dichloroethane-D4
	
	78–135
	

	
	Dibromofluormethane
	
	85–118
	

	
	Toluene-d8
	
	76–120
	


Table 11 Summary of Calibration and QC Procedures for Method SW8260B

	Method
	Applicable
Parameter
	QC Check
	Minimum
Frequency
	Acceptance
Criteria
	Corrective
Action1
	Flagging
Criteria2

	SW8260B
	Volatile organics
	Five-point initial calibration for all analytes
	Initial calibration prior to sample analysis
	%RSD < 15% for CFs or RFs, or r > 0.995 
	Correct problem, then repeat initial calibration
	Apply “R” to all results for specific analyte(s) for all samples associated with the calibration

	
	
	Second-source calibration verification
	Once per five-point initial calibration
	All analytes within (  20% of expected value
	Correct problem, then repeat initial calibration
	Apply “R” to all results for specific analyte(s) for all samples associated with the calibration

	
	
	Retention time window calculated for each analyte
	Each initial calibration and calibration verifications
	( 3 times standard deviation for each analyte retention time from 72-hour study
	Correct problem, then reanalyze all samples analyzed since the last retention time check
	Apply “R” to all results for the specific analyte(s) in the sample

	
	
	Calibration verification
	Daily, before sample analysis and every 12 hours 
	SPCCs average RF ( 0.05; CCCs < 20% drift; and all calibration analytes within ( 20% of expected value.  If samples are ND and CCV has a high bias, no further action will be taken.
	Correct problem, then repeat initial calibration
	Apply “R” to all results for specific analyte(s) for all samples associated with the calibration

	
	
	Check of mass spectral ion intensities using BFB
	Prior to initial calibration and calibration verification
	Refer to criteria listed in the method description (Section 3.9.1)
	Retune instrument and verify
	Apply “R” to all results for all samples associated with the tune

	
	
	Demonstrate ability to generate acceptable accuracy and precision using four replicate analyzes of a QC check sample
	Once per analyst
	QC acceptance criteria, Table 10
	Recalculate results; locate and fix problem with system and then rerun demonstration for those analytes that did not meet criteria
	Apply “R” to all results for all samples analyzed by the analyst


Table 11
Summary of Calibration and QC Procedure for Method SW8260B (Continued)

	Method
	Applicable
Parameter
	QC Check
	Minimum
Frequency
	Acceptance
Criteria
	Corrective
Action1
	Flagging
Criteria2

	SW8260B
	Volatile organics
	Method blank
	One per analytical batch
	No analytes detected ( ½ the RL
	Correct problem, then reprepare and analyze method blank and all samples processed with the contaminated blank
	Apply “B” to all results for the specific analyte(s) in all samples in the associated analytical batch

	
	
	MDL study
	Once per 12-month period
	Detection limits established shall be < 1/2 the RLs in Table 10
	None
	Apply “R” to all results for the specific analyte(s) in all samples analyzed

	
	
	Surrogate spike
	Every sample, spiked sample, standard, and method blank
	QC acceptance criteria, Table 10
	Correct problem, then reextract and analyze sample
	For the samples:

If the %R > UCL for any surrogate, apply “J” to all positive results;

If the %R < LCL for any surrogate, apply “J” to all positive results, apply “R” to all nondetects, if any

	
	
	LCS/LCSD
	Minimum of one per analytical batch
	QC acceptance criteria, Table 10
	Correct problem, then reextract and reanalyze
	For the samples:

If the %R > UCL for any analyte, apply “J” to all positive results;

If the %R < LCL for any analyte, apply “R” to all nondetects, apply “JL” to any detects

	
	
	MS/MSD
	Minimum of one MS/MSD per every 20 project samples per matrix
	QC acceptance criteria, Table 10
	None
	For the specific analyte(s) in all samples collected from the same site matrix as the parent, apply “M” if:

(1) %R for MS or MSD  >  UCL, 

(2) %R for MS or MSD  <  LCL, or 

(3) MS/MSD RPD > CL


Table 11
Summary of Calibration and QC Procedure for Method SW8260B (Continued)
	Method
	Applicable
Parameter
	QC Check
	Minimum
Frequency
	Acceptance
Criteria
	Corrective
Action1
	Flagging
Criteria2

	SW8260B
	Volatile organics
	Results reported between MDL and RL
	None
	None
	None
	Apply “J” to all results between MDL and RL


1.  All corrective actions associated with USACE project work shall be documented, and all records shall be maintained by the laboratory.

2.  Flagging criteria shall be applied when acceptance criteria are not met and when corrective action is not successful or is not performed.

3.7.2 Method SW8270C—Semivolatile Organics

Semivolatile organics (also known as base/neutral and acid extractables) in water samples are analyzed using method SW8270C.  This technique determines quantitatively the concentration of a number of SVOCs.  Samples are extracted and both base/neutral and acid extracts are then concentrated through evaporation.  Compounds of interest are separated and quantified using a capillary column GC/MS.  The RLs are listed in Table 12.

The mass spectrometer is tuned every 12 hours to give an acceptable spectrum for decafluorotriphenylphosphine.  The tuning acceptance criteria are given in the following list as an ion abundance for each specified mass:

· mass 51 – 30 to 60 percent of mass 198

· mass 68 – less than 2 percent of mass 69

· mass 70 – less than 2 percent of mass 69

· mass 127 – 40 to 60 percent of mass 198

· mass 197 – less than 1 percent of mass 198

· mass 198 – base peak, 100 percent relative abundance

· mass 199 – 5 to 9 percent of mass 198

· mass 275 – 10 to 30 percent of mass 198

· mass 365 – greater than 1 percent of mass 198

· mass 441 – present, but less than mass 443

· mass 442 – greater than 40 percent of mass 198

· mass 443 – 17 to 23 percent of mass 442

The IS method is used for quantitation of analytes of interest.  For quantitation, RFs are calculated from the base ion peak of a specific IS that is added to each calibration standard, blank, QC sample, and sample.  The calibration, QC, corrective action, and data flagging requirements are given in Table 13.

3.7.2.1 LCS Failure and Marginal Exceedance

LCS and surrogate control limits for 8270C for this project are from the Department of Defense (DOD) Quality Systems Manual, Version 2, Final (DOD, 2002).  Corrective action for LCS failure for method 8270 will be based on the policy of marginal exceedances (ME).  LCS failure occurs when a single exceedance of ME control limits occurs or when more than four compounds exceed the regular control limits.  These marginal exceedances must be random.  That means the analytes failing the LCS control limits should vary.  If one compound repeatedly fails the LCS criteria it cannot be counted under the ME exemption (4 compounds), and the LCS will have been judged to fail for that compound. 

Table 12 RLs and QC Acceptance Criteria for Method SW8270C

	Method
	Analyte
	Reporting Limits

(mg/L)
	Accuracy Water

(%R)
	ME Control Limit

(%R)
	Precision Water

(RPD)

	SW8270C
	2-Methylphenol
	0.02
	40–110
	25–120
	( 30

	
	3- and 4-Methylphenol
	0.02
	30–110
	20–125
	( 30

	
	Hexachlorobutadiene
	0.03
	25––105
	15–115
	( 30

	
	2,4-Dinitrotoluene
	0.02
	50–120
	40–130
	( 30

	
	Hexachlorobenzene
	0.02
	50–110
	40–120
	( 30

	
	Hexachloroethane
	0.02
	30–95
	15–105
	( 30

	
	Nitrobenzene
	0.02
	45–110
	35–120
	( 30

	
	Pentachlorophenol
	0.14
	40–115
	25–130
	( 30

	
	2,4,5-Trichlorophenol
	0.02
	50–110
	40–120
	( 30

	
	2,4,6-Trichlorophenol
	0.02
	50–115
	40–125
	( 30

	
	N-Nitrosodimethylamine
	0.02
	25–110
	10–125
	( 30

	
	N-Nitrosodi-n-propylamine
	0.02
	50–140
	20–145
	( 30

	
	Phenol
	0.01
	0–120
	0–136
	( 30

	
	Aniline
	0.02
	25–94
	NA
	( 30

	
	Bis(2-Chloroethyl)ether
	0.02
	35–110
	25–120
	( 30

	
	Isophorone
	0.03
	50–110
	40–125
	( 30

	
	2-Chlorophenol
	0.02
	35–105
	25–115
	( 30

	
	1,3-Dichlorobenzene
	0.02
	30–110
	20–110
	( 30


Table 12
RLs and QC Acceptance Criteria for Method SW8270C (Continued)

	Method
	Analyte
	Reporting Limits

(mg/L)
	Accuracy Water

(%R)
	ME Control Limit

(%R)
	Precision Water

(RPD)

	SW8270C
	2-Nitrophenol
	0.02
	40–115
	25–125
	( 30

	
	2,4-Dimethylphenol
	0.02
	30–110
	15–125
	( 30

	
	1,4-Dichlorobenzene
	0.02
	30–100
	20–110
	( 30

	
	Benzoic Acid
	0.05
	0–110
	0–151
	( 30

	
	1,2-Dichlorobenzene
	0.02
	35–100
	20–115
	( 30

	
	bis(2-Chloroisopropyl)ether
	0.02
	25–130
	10–150
	( 30

	
	bis(2-Chloroethoxy)methane
	0.03
	45–105
	35–115
	( 30

	
	Benzyl alcohol
	0.02
	30–110
	15–125
	( 30

	
	2,4-Dichlorophenol
	0.02
	50–105
	40–115
	( 30

	
	1,2,4-Trichlorobenzene
	0.03
	35–105
	25–120
	( 30

	
	Naphthalene
	0.02
	40–100
	30–115
	( 30

	
	4-Chloroaniline
	0.02
	20–100
	10–125
	( 30

	
	4-Chloro-3-methylphenol
	0.02
	45–110
	33–120
	( 30

	
	2-Methylnaphthalene
	0.03
	45–105
	35–115
	( 30

	
	2-Chloronaphthalene
	0.03
	50–105
	40–115
	( 30

	
	2-Nitroaniline
	0.02
	50–115
	35–125
	( 30

	
	Dimethylphthalene
	0.02
	25–125
	10–145
	( 30

	
	2,6-Dinitrotoluene
	0.02
	50–115
	35–130
	( 30

	
	Acenaphthylene
	0.02
	50–105
	40–115
	( 30

	
	3-Nitroaniline
	0.02
	20–125
	10–145
	( 30

	
	Acenaphthene
	0.03
	45–110
	35–120
	( 30

	
	2,4-Dinitrophenol
	0.18
	15–140
	10–160
	( 30

	
	4-Nitrophenol
	0.14
	0–120
	0–146
	( 30

	
	Dibenzofuran
	0.02
	55–105
	45–115
	( 30

	
	Diethylphthalate
	0.02
	40–120
	30–130
	( 30

	
	Fluorene
	0.02
	50–110
	40–120
	( 30

	
	4-Chlorophenyl-phenyl ether
	0.02
	50–110
	40–120
	( 30

	
	4-Nitroaniline
	0.02
	35–120
	20–130
	( 30

	
	2-Methyl-4,6-dinitrophenol
	0.18
	40–130
	25–145
	( 30

	
	N-Nitrosodiphenylamine
	0.02
	50–110
	35–120
	( 30

	
	4-Bromophenyl-phenylether
	0.02
	50–115
	42–125
	( 30

	
	Phenanthrene
	0.02
	50–115
	40–130
	( 30

	
	Anthracene
	0.02
	55–110
	45–120
	( 30

	
	Di-n-butylphthalate
	0.02
	55–115
	45–125
	( 30

	
	Fluoranthene
	0.02
	55–115
	45–125
	( 30

	
	Pyrene
	0.02
	50–130
	35–140
	( 30

	
	Butylbenzylphthalate
	0.02
	45–115
	35–130
	( 30

	
	3,3-Dichlorobenzidine
	0.02
	20–110
	10–125
	( 30

	
	Benz(a)anthracene
	0.02
	55–110
	45–120
	( 30


Table 12
RLs and QC Acceptance Criteria for Method SW8270C (Continued)
	Method
	Analyte
	Reporting Limits

(mg/L)
	Accuracy Water

(%R)
	ME Control Limit

(%R)
	Precision Water

(RPD)

	SW8270C
	Chrysene
	0.02
	55–110
	45–120
	( 30

	
	Bis(2-Ethylhexyl)phthalate
	0.02
	40–125
	30–140
	( 30

	
	di-n-Octylphthalate
	0.02
	35–135
	20–155
	( 30

	
	Benzo(b)fluoranthene
	0.02
	45–120
	35–130
	( 30

	
	Benzo(k)fluoranthene
	0.03
	45–125
	30–135
	( 30

	
	Benzo(a)pyrene
	0.02
	50–110
	45–120
	( 30

	
	Dibenz (a,h)anthracene
	0.03
	40–125
	30–140
	( 30

	
	Indeno (1,2,3-c,d)pyrene
	0.02
	45–125
	30–140
	( 30

	
	Benzo(g,h,i)perylene
	0.03
	40–125
	25–135
	( 30

	
	Surrogates

	
	2-Fluorobiphenyl
	
	50–110
	
	

	
	Terphenyl-d14
	
	50–135
	
	

	
	2,4,6-Tribromophenol
	
	40–125
	
	

	
	2-Fluorophenol
	
	20–110
	
	

	
	Nitrobenzene-d5
	
	40–110
	
	


Table 13 Summary of Calibration and QC Procedures for Method SW8270C

	Method
	Applicable Parameter
	QC Check
	Minimum Frequency
	Acceptance Criteria
	Corrective 
Action1
	Flagging
Criteria2

	SW8270C 
	Semi-volatile Organics


	Five-point initial calibration for all analytes
	Initial calibration prior to sample analysis
	SPCCs average RF ( 0.05, %RSD for CCCs < 30%, and %RSD for all other calibration analytes ( 15%
	Correct problem, then repeat initial calibration
	Apply “R” to all results for specific analyte(s) for all samples associated with the calibration

	
	
	Second-source calibration verification
	Once per five-point initial calibration
	Analytes within ( 25% of expected value
	Correct problem, then repeat initial calibration
	Apply “R” to all results for specific analyte(s) for all samples associated with the calibration

	
	
	Retention time window calculated for each analyte
	Each initial calibration and calibration verifications
	( 3 times the standard deviation for each analyte retention time from 72‑hour study
	Correct problem, then reanalyze all samples analyzed since the last retention time check
	Apply “R” to all results for the specific analyte(s) in the sample

	
	
	Calibration verification
	Daily, before sample analysis and every 12 hours of analysis time
	SPCCs average RF ( 0.05, CCCs < 20% drift, and all calibration analytes within ( 20% of expected value. If samples are ND and CCV has a high bias, no further action will be taken
	Correct problem, then repeat initial calibration
	Apply “R” to all results for specific analyte(s) for all samples associated with the calibration

	
	
	Demonstrate ability to generate acceptable accuracy and precision using four replicate analyses of a QC check sample
	Once per analyst
	QC acceptance criteria, Table 12
	Recalculate results, locate and fix problem with system, and then rerun demonstration for those analytes that did not meet criteria
	Apply “R” to all results for all samples analyzed by the analyst


Table 13
Summary of Calibration and QC Procedures for Method SW8270C (Continued)

	Method
	Applicable Parameter
	QC Check
	Minimum Frequency
	Acceptance Criteria
	Corrective 
Action1
	Flagging
Criteria2

	SW8270C
	Semi-volatile

Organics
	Check of mass spectral ion intensities using DFTPP
	Prior to initial calibration and calibration verification
	Refer to criteria listed in the method description (Section 3.9.2)
	Retune instrument and verify
	Apply “R” to all results for all samples associated with the tuning

	
	
	IS
	Immediately after or during data acquisition of calibration check standard
	Retention time ( 30 seconds: EICP area within - 50 to + 100% of equivalent initial calibration standard
	Inspect mass spectrometer and GC for malfunctions; mandatory reanalysis of samples analyzed while system was malfunctioning
	Apply “R” to all results for specific analytes for all samples associated with the IS

	
	
	Method blank
	One per analytical batch
	No analytes detected ( ½  the RL
	Correct problem, then reprepare and analyze method blank and all samples processed with the contaminated blank except if compound is a suspected lab contaminate, then flag
	Apply “B” to all results for the specific analyte(s) in all samples in the associated analytical batch

	
	
	Surrogate spike
	Every sample, spiked sample, standard, and method blank
	QC acceptance criteria, Table 12
	Correct problem, then reextract and reanalyze


	For the samples:

If the %R > UCL for any surrogate, apply “J” to all positive results;,

If the %R < LCL for any surrogate, apply “JL” to all positive results, and apply “R” to all nondetects, if any;

If surrogate recovery is < 19%, apply “R” to all results from that fraction


Table 13
Summary of Calibration and QC Procedures for Method SW8270C (Continued)

	Method
	Applicable Parameter
	QC Check
	Minimum Frequency
	Acceptance Criteria
	Corrective 
Action1
	Flagging
Criteria2

	SW8270C
	Semi-volatile

Organics
	LCS/LCSD
	Minimum of one per analytical batch
	QC acceptance criteria, Table 11, with marginal exceedance criteria (Section 3.7.2.1)
	Correct problem, then reextract and reanalyze
	For the samples:

If the %R > UCL for any analyte, apply “J” to all positive results;

If the %R < LCL for any analyte, apply “R” to all nondetects, and apply “JL” to all positive results

	
	
	MS/MSD
	One MS/MSD per every 20 project samples per matrix
	QC acceptance criteria, Table 12
	None
	For the specific analyte(s) in all samples collected from the same site matrix as the parent, apply “M” if:

(1) %R for MS or MSD > UCL, 

(2) %R for MS or MSD < LCL, or

(3) MS/MSD RPD > CL

	
	
	MDL study
	Once per 12-month period
	Detection limits established shall be < ½ the RLs in Table 12
	None
	Apply “R” to all results for the specific analyte(s) in all samples analyzed

	
	
	Results reported between MDL and RL
	None
	None
	None
	Apply “J” to all results between MDL and RL


1.  All corrective actions associated with USACE project work shall be documented, and all records shall be maintained by the laboratory.

2.  Flagging criteria shall be applied when acceptance criteria is not met and when corrective action is not successful or corrective action is not performed.
3.7.3 Method SW6020B-ICP/MS for Metals and Method 7060B–GF/AA for Arsenic

ICP/MS and GF/AA are used to measure low concentrations of metals in water and soil samples.  The samples are digested using method SW3015A or SW3020A.  Analyte species originating in a liquid are nebulized and the resulting aerosol is transported by argon gas into the plasma torch.  The ions produced are entrained in the plasma gas and introduced, by means of an interface into the MS.  The ions produced in the plasma are sorted according to their mass-to-charge rations and quantified with a channel electron multiplier.  Interferences must be assessed and valid corrections applied or the data shall be flagged to indicate problems.  Control limits and RLs for this analysis are listed in Table 14.  The calibration, QC, corrective action, and data flagging requirements are given in Table 15.

Table 14 RLs and QC Acceptance Criteria for Method SW6020B and SW7060B

	Method
	Analyte
	Reporting Limit

(µg/L)
	Accuracy
Water 
(%R) LCS
	Accuracy Post-Digestion Spike
	Accuracy MS/MSD

(%R)
	Precision
Water
(RPD)

	SW6020B
	Ag
	2.0
	85–115
	75–125
	75–125
	( 20

	SW7060B
	As
	5.0
	85–115
	75–125
	75–125
	( 20

	SW6020B
	Ba
	3.0
	85–115
	75–125
	75–125
	( 20

	SW6020B
	Be
	1.0
	85–115
	75–125
	75–125
	( 20

	SW6020B
	Cd
	2.0
	85–115
	75–125
	75–125
	( 20

	SW6020B
	Co
	0.80
	85–115
	75–125
	75–125
	( 20

	SW6020B
	Cr
	4.0
	85–115
	75–125
	75–125
	( 20

	SW6020B
	Cu
	6.0
	85–115
	75–125
	75–125
	( 20

	SW6020B
	Ni
	4.0
	85–115
	75–125
	75–125
	( 20

	SW6020B
	Pb
	2.0
	85–115
	75–125
	75–125
	( 20

	SW6020B
	Sb
	1.0
	85–115
	75–125
	75–125
	( 20

	SW6020B
	Se
	5.0
	85–115
	75–125
	75–125
	( 20

	SW6020B
	Tl
	2.0
	85–115
	75–125
	75–125
	( 20

	SW6020B
	V
	20
	85–115
	75–125
	75–125
	( 20

	SW6020B
	Zn
	25
	85–115
	75–125
	75–125
	( 20


Table 15 Summary of Calibration and QC Procedures for Method SW6020B/SW7060B

	Method
	Applicable Parameter
	QC Check
	Minimum Frequency
	Acceptance Criteria
	Corrective Action1
	Flagging Criteria2

	SW6020B/SW7060B
	Metals
	Initial multipoint calibration (minimum: 3 standards and a blank)
	Daily initial calibration prior to sample analysis
	Correlation coefficient ( 0.995 for linear regression
	Correct problem, then repeat initial calibration
	Apply “R” to all results for specific analyte for all samples associated with the calibration

	
	
	Second-source calibration check standard
	Once per initial daily multipoint calibration
	Analyte within ( 10% of expected value
	Correct problem, then repeat initial calibration
	Apply “R” to all results for specific analyte for all samples associated with the calibration

	
	
	Calibration blank
	Once per initial daily multipoint calibration
	No analyte detected that is ( 1/3 to 1/2 RL
	Correct problem, then reanalyze calibration blank and all samples associated with blank
	Apply “B” to all results for the specific analyte in all samples associated with the blank

	
	
	Continuing calibration verification
	After every 10 samples and at the end of the analysis sequence
	The analyte within ( 10% of expected value
	Correct problem, then repeat calibration and reanalyze all samples since last successful calibration
	Apply “R” to all results for the specific analyte in all samples since the last acceptable calibration

	
	
	Interference check solution
	Beginning of analytical sequence and at the end
	ICP-A: All nonspiked analytes < RL (unless they are a verified trace impurity from one of the spiked analytes)

ICP-AB: Within 20% of true value
	Correct problem, then repeat calibration and reanalyze all samples since last successful calibration
	Apply “R” to all results for the specific analyte in all samples since the last acceptable ICS


Table 15
Summary of Calibration and QC Procedures for Method SW6020B/SW7060B (Continued)

	Method
	Applicable Parameter
	QC Check
	Minimum Frequency
	Acceptance Criteria
	Corrective Action1
	Flagging Criteria2

	SW6020B/SW7060B
	Metals
	Demonstrate ability to generate acceptable accuracy and precision using four replicate analyses of a QC check sample
	Once per analyst
	QC acceptance criteria, Table 14
	Recalculate results, locate and fix problem with system, and then rerun demonstration for those analytes that did not meet criteria
	Apply “R” to all results for all samples analyzed by the analyst

	
	
	Method blank
	One per analytical batch
	No analytes detected ( 1/2 the RL
	Correct problem, then reprepare and analyze method blank and all samples processed with the contaminated blank.  If contamination levels found in sample is ND or >10 × amount in blank, sample will not be reprepared.
	Apply “B” to all results for the specific analyte in all samples in the associated analytical batch

	
	
	New matrix check; five-fold dilution test
	Each new sample matrix
	Five times dilution sample result must be ( 10% of the undiluted sample result
	Perform recovery test
	Apply “J” to all sample results if either of the following exist: 

(1) new matrix check not run

(2) RPD ( 10%

	
	
	Post-digestion spike
	When new matrix check dilution test fails or analyte concentration for all samples < 100 × MDL
	Recovery within 85 to 115% of expected results
	Run all samples by the method of standard addition
	Apply “J” to all sample results (for same matrix) in which method of standard addition was not run when recovery outside of 85 to 115% range


Table 15
Summary of Calibration and QC Procedures for Method SW6020B/SW7060B (Continued)

	Method
	Applicable Parameter
	QC Check
	Minimum Frequency
	Acceptance Criteria
	Corrective Action1
	Flagging Criteria2

	SW6020B/SW7060B
	Metals


	LCS
	A minimum of one per analytical  batch
	Recovery within 85 to 115% of expected results
	Reprepare and reanalyze
	

	
	
	MS/MSD
	One MS/MSD per every 20 project samples per matrix as a minimum
	 75 to 125%
	None
	For the specific analyte in all samples collected from the same site matrix as the parent, apply “M” if:

(1) %R for MS or MSD > UCL, 

(2) %R for MS or MSD < LCL, or

(3) MS/MSD RPD > CL

	
	
	MDL study
	Once per 12-month period
	Detection limits established shall be < 1/3 to 1/2 the RLs in Table 14
	None
	Apply “R” to all results for the specific analyte in all samples analyzed

	
	
	Results reported between MDL and RL
	None
	None
	None
	Apply “J” to all results between MDL and RL


1.  All corrective actions associated with USACE project work shall be documented, and all records shall be maintained by the laboratory.

2.  Flagging criteria shall be applied when acceptance criteria is not met and when corrective action is not successful or corrective action is not performed.
3.8 Data Reduction, Review, Verification, Reporting, Validation, and Recordkeeping

The data reduction, review, reporting, and validation procedures described in this section will ensure complete documentation is maintained, transcription and data reduction errors are minimized, the data are reviewed and documented, and the reported results are qualified if necessary.  Laboratory data reduction and verification procedures are required to ensure the overall objectives of analysis and reporting meet method and project specifications.

3.8.1 Data Review, Validation, and Reporting Requirements for Definitive Data

In each laboratory analytical section, the analyst performing the tests shall review 100 percent of the definitive data.  After the analyst’s review has been completed, 100 percent of the data shall be reviewed independently by a senior analyst or by the supervisor of the respective analytical section using the same criteria.

The definitive data methods are identified in Section 3.6.  The calibration, QC requirements, corrective action requirements, and flagging criteria required for definitive data are shown in the tables in Section 3.7.  The flagging criteria shall be applied when acceptance criteria are not met and when corrective action is not successful or corrective action is not performed.

Data qualifiers shall be added by the laboratory supervisor of the respective analytical section after the first and second level of laboratory data reviews have been performed.  Analytical batch comments shall be added to the first page of the definitive data report packages to explain any nonconformance or other issues.  When data are qualified, the laboratory supervisor shall apply a final qualifier to any data that have been affected by multiple qualifiers.  This final qualifier shall reflect the most severe qualifier that was applied to the data, i.e., all data will have only one data-qualifying flag associated with it.  The allowable final data qualifiers for definitive data and the hierarchy of data qualifiers, listed in order of the most severe through the least severe, are “R,” “M,” “J,” “B,” and “U.”  The definitions of the data qualifiers are shown in Table 16.

The laboratory QA section shall review 10 percent of the completed data packages, and the laboratory project manager shall perform a sanity check review on all the completed data packages.

Table 16 Data Qualifiers

	Qualifier
	Description

	J
	The analyte was positively identified, the quantitation is an estimation.

	JL
	The analyte was positively identified, the quantitation is a low estimation

	U
	The analyte was analyzed for, but not detected.  The associated numerical value is at or below the MDL.

	J
	The analyte was positively identified but the associated numerical value is below the RL.

	R
	The data are unusable due to deficiencies in the ability to analyze the sample and meet QC criteria.

	B
	The analyte was found in an associated blank, as well as in the sample.

	M
	A matrix effect was present.

	D
	The analyte concentration is the result of a dilution


3.8.2 Quality Assurance Reports

The laboratory QA staff shall issue QA reports to the laboratory management, laboratory supervisors, and task leaders.  These reports shall describe the results of QC measurements, performance audits, and systems audits, as well as confirmation sample comparisons performed for each sampling and analysis task.  Quality problems associated with the performance of methods, completeness of data, comparability of data including field and confirmatory data, and data storage shall be documented with the corrective actions that have been taken to correct the deficiencies identified.

3.8.3 Recordkeeping

The laboratory shall maintain electronic and hardcopy records sufficient to recreate each analytical event conducted pursuant to the Statement of Work for a minimum of five years.  The laboratory shall keep the following minimum records:

· Chain of custody forms;

· Initial and continuing calibration records including standards preparation traceable to the original material and lot number;

· Instrument tuning records (as applicable);

· Method blank results;

· IS results;

· Surrogate spiking records and results (as applicable);

· Spike and spike duplicate records and results;

· Laboratory records;

· Raw data, including instrument printouts, bench work sheets, and/or chromatograms with compound identification and quantitation reports;

· Corrective action reports;

· Other method and project required QC samples and results; and

· Laboratory-specific written standard operating procedures for each analytical method and QA/QC function in place at the time of analysis of project samples.

3.9 Corrective Action

Corrective actions, if necessary, are to be completed once.  If acceptance criteria are not met and a corrective action is not successful or if a corrective action is not performed, the appropriate flagging criteria shall be applied.  Requirements and procedures for documenting the need for corrective actions are described in this section.  Any corrective actions must be documented in the case narrative.

3.9.1 Corrective Action Report

Problems requiring corrective action in the laboratory are documented by the use of a corrective action report.  The QA coordinator or any other laboratory member can initiate the corrective action request in the event QC results exceed acceptability limits or upon identification of some other laboratory problem.  Corrective actions can include reanalysis of the sample or samples affected, resampling and analysis, or a change in procedures, depending upon the severity of the problem.

3.9.2 Corrective Action System

A system for issuing, tracking, and documenting the completion of formal recommendations for corrective action (RCAs) exists for addressing significant and systematic problems.  RCAs are issued only by a member of the QA group, or a designee in a specific QA role.  Each RCA addresses a specific problem or deficiency, usually identified during QA audits of laboratory or project operations.  An RCA requires a written response from the party to whom the RCA was issued and verification by the QA group that the corrective action has been implemented before the RCA is considered to be resolved.  In the event there is no response to an RCA within 30 days, or if the proposed corrective action is disputed, the recommendation and/or conflict is pursued to successively higher management levels until the issue is resolved.

3.10 Quality Assurance Reports to Management

At a minimum, the QA coordinator shall prepare a summary report quarterly of the status of the project, of QA/QC problems, corrective actions taken, and unresolved RCAs with recommended solutions for management.  The report shall also include results from all samples, audit findings, and periodic data quality assessment.

3.11 Chemical Data Quality Review

The North Wind senior chemist will conduct a comprehensive data review and generate a CDQR.  Included will be a review of the holding time criteria, cooler and sample receipt condition, and evaluation of the data based on the criteria of this QAPP.  Tables of all flagged data will be generated.  Tables of the comparison between QC samples will be generated.  Preceding the tables will be a cover page, report contents, pertinent project information, and an executive summary.  The data quality assessment will include the following tabulated information:

· List of all samples, organized by analytical method, indicating which samples were qualified, and directing the reader to subsequent tables of specific qualifications;

· All known field/laboratory general sampling, documentation, and/or reporting discrepancies;

· Sample shipping/receipt condition qualifications (if necessary);

· Analytical hold time qualifications (if necessary);

· Surrogate qualifications (if necessary);

· Laboratory blank qualifications (if necessary);

· MS/MSD qualifications (if necessary);

· Serial dilution qualifications (if necessary);

· LCS/LCSD qualifications (if necessary);

· CCV qualifications (if necessary);

· Precision exceedance qualifications (if necessary);

· Rejected data (if necessary);

· PQL qualifications (if necessary);

· Comparison of primary/QC samples with USACE comparability criteria; and

· Comparison of results with project-specific sensitivity requirements.
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