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A.4 Project/Task Organization 

Table 1: Roles & Responsibilities 

	Individual(s) Assigned 
	Responsible for: 

	T. Kevin O’Donnell

EPA Project Officer
	· Review project information and reporting in Great Lakes Accountability System (GLAS)

· Assist the Project Manager in defining milestones for the project

	Donalea Dinsmore, 
WDNR Quality Assurance Coordinator
	· Approve QAPP

· Ensure that the approved QAPP is uploaded into SWIMS database
· Project reporting on Great Lakes Accountability System (GLAS)
· Coordinate Quality Reviews with EPA’s Great Lakes National Program Office

	Stacy Hron 

WDNR Project Manager
	· Overall project management 

· Monitors study progress
· Ensures project completion
· Project Reporting in SWIMS database

	Andrew Fayram
Monitoring Coordinatorr
	· Assists in developing monitoring plan
· Data quality assessment

	Lisa Helmuth, WDNR Surface Water Integrated Monitoring System (SWIMS) File Manager
	· Manage SWIMS database, which will include approved QAPP and project reports

	Sean Strom

WDNR Wildlife Toxicologist
	· Waterfowl consumption advisory project leader and QA officer
· QAPP Preparation

· Ensures QAPP is followed

· Management, data collection, analysis and reporting for waterfowl consumption advisory data

	Dale Katsma

WDNR Wildlife Supervisor
	· Assist with waterfowl sampling collection

· Ecological Assessment Team member

	Ron Arneson

WDNR Laboratory Coordinator
	· Liaison between WDNR and project laboratories

· Procure services with project laboratories

	Wisconsin State Lab of Hygiene (WSLH)
	· Perform PCB, organic pesticides, and metals analyses on small mammals and mink

	Miel Barman

WSLH QA Manager
	· QA/QC activities and reporting at WSLH


 A.5 Problem Definition/Background

The lower Sheboygan River and Harbor were designated a Great Lakes Area of Concern (AOC) in 1985 by the International Joint Commission (IJC) because of water quality and habitat problems associated with the historical discharge of pollutants into the AOC. Nine of the 14 BUIs have been identified for the Sheboygan River AOC.  The high levels of nutrients, solids and toxics entering the river had caused a series of problems including nuisance algal blooms, fish and waterfowl consumption advisories and contaminated sediments. The pollutant discharges also were suspected of contributing to the degradation of wildlife, fish, benthos and plankton populations and the reduction in fish and wildlife habitat. 

The Sheboygan River AOC encompasses the lower Sheboygan River downstream from the Sheboygan Falls Dam, including the entire harbor and nearshore waters of Lake Michigan. Pollutants of concern, both conventional and toxic, have been identified as suspended solids, fecal coliform bacteria, phosphorus, nitrogen, PCBs, polynuclear aromatic hydrocarbons (PAHs) and heavy metals. Waterfowl hunters are advised not to consume mallard ducks or scaup using these waters. 
A portion of the Sheboygan River was designated as a Superfund site as a result of PCB contamination and the Camp Marina area was listed as a Superfund alternative site because of contamination from a former coal gasification plant. Remediation is progressing for these sites and following completion of the Superfund remediation, a Legacy Act improvement project will remove residual PCBs. 
This project is directly related to the Great Lakes Restoration Initiative’s Toxic Substances and Areas of Concern Focus Area. Consumption advisories for waterfowl are currently in within the Sheboygan River AOC. These advisories are the result of bioaccumulation of PCBs by waterfowl. Specifically, our project will evaluate the BUI “restrictions on fish and wildlife consumption” by monitoring waterfowl for contaminants at locations where consumption advisories already exist and determining whether contamination has decreased to the point where advisories are no longer warranted and the BUI can be removed from the given AOC. 
Specific objectives of this project include the following:

1. Evaluate the status of the BUI “Restrictions on fish and wildlife consumption” within the Sheboygan River AOC as it relates to wildlife.

2. Determine if any existing waterfowl consumption advisories can be removed or whether any new advisories are necessary. 

3. Understand bioaccumulation of both legacy and newly emerging contaminants in waterfowl from within the AOC.

A.6 Project/Task Description 
Measurements to Be Made / Data to Obtain

Waterfowl collection
Based on historical data, we will sample species similar to those collected during the WDNR’s original contaminants monitoring program conducted in the 1980s. A dabbler species (mallard) and a diving species (scaup) will be collected at each site as well as samples from resident Canada geese. Migratory waterfowl start to appear in Wisconsin in September, so birds present through the summer months are considered to be resident. Although Canada geese are not listed on any of the current consumption advisories within the WI AOCs, the fact they are resident and not migratory will make them a good indicator of the levels of contamination in a given area. Ten samples of each species from each location will be collected each year for three consecutive years. 

Where possible, scaup will be collected in late winter or early spring. Scaup often overwinter on Lake Michigan and collecting them in the late winter/early spring will allow for the collection of ducks which have been in the area for 4-5 months, therefore better reflecting local contamination. 

Since consumption advisories are already in place at the Sheboygan River AOC, 3 years of data indicating waterfowl are free of harmful levels of contaminants are required to remove the advisory. This reasoning is based on the Protocol for a Uniform Great Lakes Sport Fish Consumption Advisory (Anderson et al, 1993). Although this protocol does not explicitly state criteria for delisting a consumption advisory, it does discuss criteria for shifting sizes in consumption categories for a given fish species. For this to occur, 3 separate years of data is preferred in order for changes to an advisory to be considered. We believe these criteria are reasonable in regards to removing current waterfowl consumption advisories and related BUIs. 

We realize the difficulty regarding the issuance of consumption advisories for waterfowl. Because they are mobile and migratory, it is difficult to pinpoint whether waterfowl have accumulated contaminants from outside WI or the United States or from a location in the state other than the area where they are harvested.  To address this issue, we will focus on collecting adult mallards and Canada geese known to be members of a resident flock and/or juvenile birds known to have been hatched in Wisconsin. These collections will occur prior to fall migration to increase the likelihood of local birds being collected. 

Wildlife biologists from the involved regions will collect the waterfowl and send the carcasses to the WDNR’s Wildlife Health Laboratory in Madison, WI. Alternatively, hunters in the areas of interest may be asked to donate carcasses to the study. All carcasses will be processed in an identical manner. Briefly, an area (approximately 10 x 12 cm) will be plucked from each carcass and a 20 g sample of breast muscle with skin on will be dissected. Each sample will be divided between 2 sample bags. One bag will be submitted for organic contaminants (PCBs, PBDEs, etc.) testing and the other will be submitted for inorganic testing (mercury, lead, cadmium, etc.).

Project Timeline:

2011

June - August: Collection of resident mallards and Canada geese

Sept - Oct: Submit samples to State Lab of Hygiene

2012
January: Receive results from state lab
February: Provide progress report

March: Collection of scaup

April-May: Submit scaup samples to lab

June - August: Collection of resident mallards and Canada geese, receive scaup results from state lab
Sept - Oct: Submit mallard and goose samples to State Lab
2013

January: Receive results from state lab
February: Provide progress report

March: Collection of scaup

April-May: Submit scaup samples to lab

June - August: Collection of resident mallards and Canada geese, receive scaup results from state lab
Sept - Oct: Submit mallard and goose samples to State Lab

2014

January: Receive results from state lab
February: Provide progress report

March: Collection of scaup

April - May Submit scaup samples to lab

August: Receive scaup results from state lab
September: Provide final report

A.7 Quality Objectives & Criteria 
The WDNR will collect waterfowl samples from within the Sheboygan River AOC for contaminant analysis.  Waterfowl consumption advisories have been in place for the Sheboygan River AOC since 1987 (Amundson 1987) (Figure 1). These advisories are the result of contamination from persistent, bioaccumulative, and toxic (PBT) chemicals, primarily polychlorinated biphenyls (PCBs).  However, these consumption advisories have not been re-evaluated since their inception. Therefore, we propose to re-examine the state of the advisories and determine if any of the existing advisories can be removed or if any additional advisories are warranted.

Specific objectives of this project include the following:

1. Evaluate the status of the BUI “Restrictions on fish and wildlife consumption” within the Sheboygan River AOC as it relates to wildlife.

2. Determine if any existing waterfowl consumption advisories can be removed or whether any new advisories are necessary. Consumption advisories will be evaluated per species.
3. Understand bioaccumulation of both legacy and newly emerging contaminants in waterfowl from within the AOC.

For field collection activities, the species identification and location are identified as critical data elements.  All birds are collected and handled by wildlife biologists who are trained in species identification so 100% accuracy is expected. Between sample collection timed with banding activities and the contingency plan of supplementing with hunter collection, 100% completeness is also expected; however, the plan objectives can be accomplished with 95% completeness per species over the lifetime of the project (3 years).  Sampling variance per species will be estimated based on the overall results from each species collected. 
The birds move freely across the landscape so obtaining absolute coordinates is not critical. Location measurements obtained from a recreational GPS unit are sufficient for verifying approximately where the bird was collected.  Typical units measure locations within 30 feet accuracy.

WDNR is required to use the State Laboratory of Hygiene as its analytical laboratory. The Standard Operating Procedures used for wildlife samples have been developed to meet the program needs for assessing consumption advisories.  Specifying these methods assures adequate precision, accuracy, sensitivity and comparability (as well as cost). 

This QAPP describes the organization and instructions for field monitoring, data management and reporting activities that will be followed for this project.  Establishing performance criteria will ensure these activities will be documented and completed at a high level of performance in order to meet the project’s objectives.  Central to establishing performance criteria will be the use of standard field, laboratory, and data management protocols.  

If it has been determined that the following has occurred: 

1) 
The sampling has followed all necessary protocols and samples were taken successfully, and 

2)
The samples were handled properly prior to and during transport to the laboratory, and 

3) 
All laboratory analysis procedures have been followed, and necessary protocol and analysis were successfully completed,

then the analytical results of that sample will be deemed as successful and “good” data, and can be used for further evaluation.

A.8 Special Training/Certification 
Field Personnel

The Project Leader will be responsible for ensuring that all field staff members receive the training necessary for their portion of the study.  Prior to the field-sampling season, the Project Leader will go over the SOPs, methods, and QA requirements with the field staff and answer any questions that they may have.  

To minimize any potential health and safety risks related to field sampling conducted as part of this project, members of the field crew need to be physically able to conduct field work under demanding conditions and be well prepared to handle contingencies or emergencies.  The following are suggested requirements for all field survey personnel:

a) 
Recent CPR training,

b) 
Recent first aid training,

c) 
Completion of a satisfactory interview about health and safety aspects of the project with the Project Leader, including routine safety precautions and a discussion of actions to be taken in the event of an emergency.
This project will be reviewed and have approval from the WDNR’s Animal Care and Use Committee (ACUC) in order to ensure all birds are handled in a humane manner. 
Lab Personnel

Personnel training at the Wisconsin State Laboratory of Hygiene (WSLH) is documented in the laboratory’s Quality Assurance Manual (NELAC QA Manual Revision 8, October 2010), available online at http://www.slh.wisc.edu/dotAsset/21151.pdf.  The laboratory is certified for environmental testing through Wisconsin’s Laboratory Certification Program and holds accreditations through NELAP. 
A.9 Documents and Records 
Field Documents and Records

Staff will complete a Sheboygan River AOC Waterfowl Collection data sheet (Appendix D) for each sampling trip.  This report will include the following information:

•
Date and time of sampling
•
GPS location and GPS error of collection site
•
Description of the collection location
•
Species collected 
•
Any other pertinent information. 
All scientific collector permits will be obtained prior to any sample collection

All field data sheets will be scanned and saved electronically as Portable Document Format (PDF) files.  These will be uploaded to the WDNR Surface Water Integrated Monitoring System (SWIMS). All results will be proofed and entered into electronic format (Excel® spreadsheet), where basic statistics (mean, range, totals) will be performed. Results will be entered and stored in the WDNR Wildlife Health Database. 
Laboratory Documents and Records

Once the lab has analyzed the samples and done the quality control review, it will release the results to WDNR.  The results will be sent over the internet to either a secure FTP site or the EPA exchange node, where they can be printed in report form or downloaded to an Excel spreadsheet.  A complete copy of this QAPP will be provided to the lab.  

Final Report

A Final Report will be completed for this project.  The report will include at minimum:

· Discussion of methods used

· Summary of results

· Summary statistics

· Discussion of QA/QC, including results of QA checks and any corrective actions

· All data collected 

SECTION B – DATA GENERATION & AQCUISITION 
B.1 Sampling Process Design (Experimental Design) 
Sample Location

The Sheboygan River AOC encompasses the lower Sheboygan River downstream from the Sheboygan Falls Dam, including the entire harbor and nearshore waters of Lake Michigan. Pollutants of concern within the waterbody, both conventional and toxic, have been identified as suspended solids, fecal coliform bacteria, phosphorus, nitrogen, PCBs, polynuclear aromatic hydrocarbons (PAHs) and heavy metals. Waterfowl hunters are advised not to consume mallard ducks or scaup using these waters. Because waterfowl move freely across the landscape, the species of interest may be collected anywhere within the AOC. Waterfowl tend to congregate in areas where there is a suitable habitat so samples will tend to be collected from these areas preferentially. 
Waterfowl collection
Resident mallards and Canada geese will be collected during WDNR banding operations which usually occur during the months of June - August. Ten individuals of each species will be selected and humanely euthanized. The carcasses will be delivered to the WDNR’s Wildlife Health Laboratory in Madison, WI. Alternatively, WDNR staff may harvest resident mallards and Canada geese using non-toxic shot. 
Where possible, scaup will be collected (using non-toxic shot) in late winter or early spring from the Sheboygan Harbor area. Scaup often overwinter on Lake Michigan and collecting them in the late winter/early spring will allow for the collection of ducks which have been in the area for 4-5 months, therefore better reflecting local contamination. If weather or lake conditions do not allow for this type of sampling, waterfowl hunters within the Sheboygan Harbor (during the hunting season) may be asked to donate scaup carcasses to the study. All waterfowl carcasses will be identified using WDNR form 2300-144, Fish and Wildlife Specimen Submission Diagnostic Tag. 
All carcasses will be processed in an identical manner. Briefly, an area (approximately 10 x 12 cm) will be plucked from each carcass and a 20 g sample of breast muscle with skin on will be dissected. Each sample will be divided between 2 sample bags. One bag will be submitted for organic contaminants (PCBs, PBDEs, etc.) testing and the other will be submitted for inorganic testing (mercury, lead, cadmium, etc.). 
Samples for analysis will be submitted to the WI State Lab of Hygiene (WSLH) using WSLH forms 4800-015 and 4800-016. Samples will be analyzed for legacy contaminants (PCBs, Pb, Hg, DDT/DDE, organochlorine pesticides) as well as emerging contaminants such as PBDEs and fluorinated compounds (such as PFOS, PFOA). 

Please see Table 2 for a list of measurements that will be collected while in the field and their criticality.

Table 2:  Classification of Measured Parameters.

	Parameter
	Units
	Measuring Device
	Classification

	Sampling location (latitude and longitude)
	Decimal degrees
	Garmin GPSmap 76 CSx  Global Positioning System 
	Critical

	Date
	Month/Day/Year
	Watch or other time-keeping device
	Information only

	Time
	Hours and minutes
	Watch or other time-keeping device
	Information only

	Species
	(none)
	appropriate identification keys; personnel training 
	Critical


Laboratory Analysis

The results of the laboratory contaminant analysis are all critical for the study.  The laboratory (WSLH) will analyze the waterfowl breast muscle samples for the following parameters:  
Legacy Contaminants
· Total PCBs
· Lead

· Cadmium

· Mercury

· Organochlorine pesticides
Emerging Contaminants
· Perfluorinated compounds

· PBDEs

Data Interpretation
Wildlife Health will evaluate and interpret sample results from the WSLH. Results for each contaminant will be compared with the associated critical advisory concentration in food to determine if consumption advisories can be repealed or are warranted. This process will include consultation with the Department of Health Services (DHS) on the interpretation of results. If advisory concentrations for a given contaminant do not exist, DHS staff will be consulted regarding how to interpret the results. 

Table 3: Consumption advisory concentrations for PCBs, Lead, and Mercury

	CONTAMINANT
	ADVISORY CONCENTRATION (ppm)

	
	Unlimited consumption
	No more than 1  

LB/Week

	PCB
	<0.05
	0.05 - 0.22

	Mercury
	<0.5
	n/a

	Lead
	<0.05
	n/a


B.2 Sampling Methods 
Sampling Methods:

Waterfowl Collection
Resident mallards and Canada geese will be collected within the AOC during WDNR waterfowl banding operations. Briefly, geese can be herded into hand held gated enclosures during the flightless stage between mid-June and early August.  Ducks can also be driven into nets or enclosures during this time of the year as well but are more difficult to move into collection areas.  We may use an alternative technique such as baiting and then using a drop net.  If enough samples cannot be collected during the banding operations, WDNR staff may harvest additional resident mallards and/or Canada geese using non-toxic shot. A GPS location will be recorded for each sampling location.  

Mallards and geese will be euthanized via carbon dioxide (CO2) by placing them in a cooler fitted with tubing connected to a portable canister of CO2.  They will then be aged and sexed (if possible).  
Scaup will be collected (using non-toxic shot) in late winter or early spring. Scaup often overwinter on Lake Michigan and collecting them in the late winter/early spring will allow for the collection of ducks which have been in the area for 4-5 months, therefore better reflecting local contamination. If weather or lake conditions do not allow for this type of sampling, hunters in the areas of interest (during the hunting season) may be asked to donate carcasses to the study. 

Performance Requirements and Corrective Actions

Corrective actions will be taken if any aspect of the sampling event differs from that planned. Under circumstances where corrective action is needed, the Project Leader will be notified and the situation researched and a decision made.  Corrective actions should only be implemented after approval by the Project Leader.  Corrective actions will be documented in the field log or data report at the time of decision, and will accompany all reports after analytical results are returned.  The Project Leader is ultimately responsible for any corrective actions and appropriate documentation of those actions.

There are many factors that might affect the success of a particular sampling location during a given sampling season. If a given site does not yield the required number of specimens, then additional days will be required for collection. If the required number of specimens of resident mallards and Canada geese are not collected during WDNR banding operations, WDNR staff will harvest the required number using non-toxic shot. Similarly, if weather or lake conditions do not allow for this type of sampling, hunters in the areas of interest (during the hunting season) may be asked to donate carcasses to the study. 

The euthanasia method used for the waterfowl must be approved by the WDNR Animal Care and Use Committee.  
B.3 Sample Handling & Custody
After being euthanized, all carcasses will be delivered to the WDNR’s Wildlife Health Lab and processed in an identical manner. Briefly, an area (approximately 10 x 12 cm) will be plucked from each carcass and a 20 g sample of breast muscle with skin on will be dissected. Each sample will be divided between 2 sample bags. One bag will be submitted for organic contaminants (PCBs, PBDEs, etc.) testing and the other will be submitted for inorganic testing (mercury, lead, cadmium, etc.). All samples will be stored at -20ºC until delivery to the WSLH.

Samples will be received at the WSLH following standard protocols described in the laboratory’s Quality Assurance Manual (NELAC QA Manual Revision 8, October 2010), available online at http://www.slh.wisc.edu/dotAsset/21151.pdf.  

B.4 Analytical Methods 

Laboratory

The waterfowl specimens will be analyzed by the Wisconsin State Lab of Hygiene (WSLH) using the methods in Table 4.  Methods for the organic analyses are included in Appendices B and C.  
Table 4: Laboratory Analytical Methods
	Proc Code
	Procedure Name 
	Method

	I323ITT
	DIG, ICP/AAS, TISSUE (KRYNITSKY 1987)
	EHD Metals Method 620.2 rev 1, March 2008

	I220ITT
	CADMIUM, ICP, TISSUE (SW846 6010B)
	EHD Metals Method 400.2 rev 2, November 2009

	I380ITT
	LEAD, ICP, TISSUE (SW846 6010B)
	EHD Metals Method 400.2 rev 2, November 2009

	I430XTT
	MERCURY, COLD VAPOR, TISS (SULLIVAN/DELFINO 1982)
	EHD Metals Method 540.4 rev 2, March 2010

	O1400F1
	PERCENT FAT IN TISSUE - 1410/1440
	ESS Org Method 1410 rev 5, 12/15/2008

	O1400P1
	TISSUE SAMPLE PREPARATION - 1410/1440
	ESS Org Method 1410 rev 5, 12/15/2008

	O1410D2
	PCB ANALYSIS IN TISSUE (PCB & PESTICIDES) - 1410
	ESS Org Method 1440 rev 4.0, 4/06/2006

	O1410D7
	POLYBROMINATED DIPHENYL ETHERS IN TISSUE - 1410    
	ESS Org Method 1410 rev 5, 12/15/2008

	O1410B2
	PESTICIDE RESIDUE - HEXACHLOROBENZENE - 1410
	ESS Org Method 1410 rev 5, 12/15/2008

	O1410B4
	PESTICIDE RESIDUE - HEPTACHLOR EPOXIDE - 1410
	ESS Org Method 1410 rev 5, 12/15/2008

	O1410B8
	PESTICIDE RESIDUE IN TISSUE - OXYCHLORDANE - 1410
	ESS Org Method 1410 rev 5, 12/15/2008

	O1410E9
	PESTICIDE RESIDUE IN TISSUE - DIELDRIN - 1410
	ESS Org Method 1410 rev 5, 12/15/2008

	O1410F1
	PESTICIDE RESIDUE IN TISSUE - CHLORDANES - 1410
	ESS Org Method 1410 rev 5, 12/15/2008

	O1410F2
	PESTICIDE RESIDUE IN TISSUE - P,P'-DDE - 1410
	ESS Org Method 1410 rev 5, 12/15/2008

	O1410F3
	PESTICIDE RESIDUE - P,P'-DDD & P,P'-DDT - 1410
	ESS Org Method 1410 rev 5, 12/15/2008

	O1480A1
	PERFLUORINATED CMPDS IN TISSUE
	ESS Org Method 1480 rev 2, 11/15/2010

	O1480P1
	PERFLUOR CMPDS IN TISSUE
	ESS Org Method 1480 rev 2, 11/15/2010


General laboratory safety practices are outlined in the Chemical Hygiene Plan for Environmental Sciences, which is available to all laboratory personnel.  All laboratory waste, excess reagents, and samples will be disposed of in a manner which is consistent with applicable rules and regulations.  Waste disposal guidelines are described in the University of Wisconsin Chemical Safety and Disposal Guide.

B.5 Quality Control 
Field

Staff collecting waterfowl will follow guidelines established by the Department’s Animal Care and Use Committee (ACUC). Staff will check all equipment and supplies each sampling day before heading out into the field.  Non toxic shot will be used to assure that birds are not contaminated with metals of interest. 
Data completeness will be calculated for this segment of the project.  The completeness objective for this project is for 95% of the planned data to be collected and usable.  WDNR sampling crews will make every effort to obtain valid data for each sampling point identified in this QAPP.  

Laboratory

Quality assurance / quality control activities at the Wisconsin State Laboratory of Hygiene (WSLH) are documented in the laboratory’s Quality Assurance Manual (NELAC QA Manual Revision 8, October 2010), available online at http://www.slh.wisc.edu/dotAsset/21151.pdf.  Standard quality control practices incorporate sample duplicates and matrix spikes.  Method-specific activities and limits are found in the lab methods documents (see Appendices B and C).  The laboratory is Wisconsin and USEPA certified.  All methods to be used for this study are accredited through the National Environmental Laboratory Accreditation Conference (NELAC).  We have determined that the WSLH‘s standard methods and limits meet the data quality requirements for this study.  A table of detection and control limits is found in Appendix E.
Corrective Actions

Field

Corrective actions will be taken if any aspect of the sampling event differs from that planned. Under circumstances where corrective action is needed, the Project Leader will be notified and the situation researched and a decision made.  Corrective actions should only be implemented after approval by the Project Leader.  Corrective actions will be documented in the field log or data report at the time of decision, and will accompany all reports after analytical results are returned.  The Project Leader is ultimately responsible for any corrective actions and appropriate documentation of those actions.

Laboratory

Any corrective actions taken at the WSLH will follow the Quality Assurance Manual, and will be documented, reported to the Project Leader, and included in the final report.  

B.6 Instrument/Equipment Testing, Inspection, and Maintenance 
Field

WDNR staff will be responsible for testing, inspection, and maintenance of all equipment necessary for the waterfowl collection for the duration of this study.  The primary instrument needing testing and maintenance will be the Global Positioning System (GPS). The GPS used for this survey will be a Garmin GPSmap 76CSx. This instrument will be maintained and operated as described in its user manual. 
Other equipment necessary for these collections includes the following:


Nets (drop or rocket)
Pens/Pencils/permanent marker pens

Clipboard

Cooler

Ice or ice packs for cooler

Shotgun (12g)
Bird crates large enough to hold Canada geese
The surveyors will check that all items are present and in good condition before sampling.

Laboratory

As documented in the laboratory’s Quality Assurance Manual, a routine preventative maintenance program will be conducted to minimize the occurrence of instrument failure and other system malfunctions.  All laboratory instruments are maintained in accordance with manufacturer’s specifications and the requirements of the specific method employed.  For lists of equipment needed for each analytical method, please see the standard protocols in Appendices B and C. 

B.7 Instrument/Equipment Calibration and Frequency 
Instruments used at the WSLH for sample analyses will be calibrated as described in the laboratory’s Quality Assurance Manual.  There will be no field instruments that will need calibrating.

B.8 Inspection/Acceptance of Supplies & Consumables
Critical supplies and consumables for the field assessments include the following:

- Whirl-pak sterile specimen collection bags

- Latex examination gloves
- Non-toxic ammunition

- Garbage bags large enough to hold a waterfowl carcass

- Spare batteries for GPS

Staff will check that all items are present and in good condition before sampling.  If any items are missing or inadequate, they will remedy the situation, with the Project Leader’s help if necessary, before they leave for the field.  

Supplies used by the laboratory for contaminants analysis are listed in the lab’s standard protocols (see Appendices B and C).  Laboratory personnel will be responsible for ensuring that all supplies are inspected and replaced if needed.  

B.9 Data Acquisition Requirements for Non-Direct Measurements
Non-direct measurements (secondary data) will not be used for these assessments.  

B.10 Data Management 
Surveyors will record the assessment data on paper forms.  They will complete a Sheboygan River AOC Waterfowl Collection data sheet (Appendix D) for each sampling trip.  This report will include the species, sex (if known), as well as the date of each collection, and the collection site GPS location. 

The Project Leader will check the forms for completion and accuracy.  He or designated WDNR staff will scan and save all of the forms electronically as Portable Document Format (PDF) files in the WDNR Surface Water Integrated Monitoring System (SWIMS). Data from the forms will also be entered into an electronic format (Excel® spreadsheet, Wildlife Health Database), where basic statistics (mean, range, totals) will be performed.  
The WSLH is required, but state statutes, to provide service to state agencies. Data systems are in place from sample login to final results to meet agency needs. See Appendix A for a description of data flow at the laboratory. Once the sample results have been released by the lab, they are automatically transmitted to the WDNR’s Lab Data Entry System (LDES). The LDES automatically notifies the project coordinator that results are available for viewing and download. Results can be downloaded via an online query system to a data file (Excel or other formats) for further processing or analysis. Documentation for both the laboratory and WDNR data systems is available upon request. 

Wildlife Health will evaluate and interpret sample results from the WSLH. Results for each contaminant will be compared with the associated critical advisory concentration in food to determine if consumption advisories can be repealed or are warranted. This process will include consultation with the Department of Health Services (DHS) on the interpretation of results.

SECTION C - ASSESSMENT and OVERSIGHT
C.1 – Assessments and Response Actions

While there are no formal audits scheduled for this project, all project personnel are expected to follow the procedures and quality assurance protocols outlined in this document to the maximum possible extent to assure the integrity and reliability of results. If for any reason, changes need to be made in the quality control requirements, the principle investigator, Mr. Sean Strom, will contact the EPA Project Officer to discuss the issues in question.

Field Assessments

The project’s principle investigator, Mr. Sean Strom, may conduct internal audits on the field aspects of the project, as he deems necessary. Audits could include examination of field sampling records, sample collection methods, and sample handling. Due to the nature of fieldwork, unanticipated problems may need to be addressed on the spot in a creative and intelligent manner. Problems encountered during field work which may ultimately affect the quality of the data or resulting conclusions drawn from the data will be brought to the attention of the Office of the Great Lakes QA Coordinator and the GLNPO Project Officer. 

Laboratory Assessments

The WSLH is subject to system audits by both the EPA and the WDNR as part of the WDNR’s laboratory certification program. Internal system audits at WSLH are addressed in the laboratory’s quality assurance manuals. 

WSLH staff is responsible for assessing the quality of their results throughout the analytical process. Laboratory staff is responsible for initiating, developing, and implementing corrective action decisions as necessary. The project principle investigator should be notified of any problems and corrective actions taken by laboratory staff. Corrective action triggers and procedures are discussed in WSLH’s quality assurance manuals and SOPs. Corrective actions will be documented and filed with project results.
Year 1 Assessment

Results from the first year’s sampling event will be evaluated by the principal investigator (or Office of the Great Lakes Monitoring Coordinator).  Summary statistics (average, maximum, minimum and standard deviation) will be generated and evaluated against the Advisory Protocol to determine whether additional advisory guidance is necessary (concentrations exceed 0.22 ppm).  If, using the weight of evidence approach in the Protocol, the data suggests that two successive years sampling have the potential to result in a shift into the unlimited consumption category, the sample size will be re-evaluated.  If the data suggests that a shift in consumption advice is unlikely, then the collection schedule will be re-evaluated and possibly adjusted to consider the site remediation schedule.  This type of assessment may be repeated in year 2 or may be adjusted based on the recommendations from the first assessment.
C.2– Reports to Management

The principal investigator will have primary responsibility for the completion of all reports throughout the duration of this study. Semi-annual project progress reports will be submitted electronically to the U.S. EPA Project Officer. In addition, a summary report will be prepared at the end of the first year of the study. A draft Final Report will be submitted if requested by the U.S. EPA Project Officer. Both an electronic and paper version of the Final Report shall be provided to the U.S. EPA Project Officer for acceptance and approval at the completion of the project. 
SECTION D – DATA VALIDATION AND USABILITY
All data from laboratory data sheets will be reviewed for completeness. The principal investigator along with both co-investigators will make decisions on sample quality and determine if samples are suitable for analysis. Decisions to reject data or samples will be made by the principal investigator.

D.1 – Data Review, Validation, or Verification

Any inconsistencies on data forms will be reported to and noted by the principal investigator. Once data has been entered into spreadsheets, a print out of the data will be produced and proofread against the original data sheets. Errors in data entry will be corrected. Outliers and inconsistencies will be flagged for further review. Problems with data quality will be discussed in the interim and final reports. Data not meeting analytical quality control measures will be qualified during analysis.

D.2– Verification and Validation Methods
The nature of field conditions and the biology of the study organism will dictate, to a large degree, how closely the study protocol will be adhered to when sample collection actually begins. If project personnel arrive at a site and determine that conditions make it undesirable to enter that site on the given day or at all during the field season the decision may be made to abandon that site. 

Every attempt will be made to comply with the procedures described in Sections B2 and B3 of this QAPP. However, field conditions can be unpredictable and therefore changes in field protocol may be necessary on the day of collection. Some changes would not affect the quality of the sample and would not compromise the quality of the resulting data. Any changes to the sample design will be discussed in the final report along with the rationale for making the change and a discussion of how the change impacted the utility of the work, if it did.

Laboratory Processing of Waterfowl Samples
The principal investigator will be responsible for determining the suitability of any given sample in addition to assuring sample volume is sufficient for analysis.

Chemical Analysis

WSLH staff is responsible for assessing the quality of their results throughout the analytical process. Laboratory staff is responsible for initiating, developing, and implementing corrective action decisions as necessary. The project principle investigator should be notified of any problems and corrective actions taken by laboratory staff. Corrective action triggers and procedures are discussed in WSLH’s quality assurance manuals and SOPs. Corrective actions will be documented and filed with project results. 

D.3 – Reconciliation with User Requirements
Results from this project will be reconciled with the data quality objectives defined in section A of this QAPP. Where data fail to meet the data quality objectives specified in this document, we will provide a discussion in the project’s final report. As the project proceeds, if certain data quality objectives that are deemed crucial to the use of the ultimate results are not met, the principle investigator will evaluate the implications for the utility of the project. Adjustments will be made as necessary.

The data collected by this project will be used to do the following:

1. Evaluate the status of the BUI “Restrictions on fish and wildlife consumption” within the Sheboygan River AOC as it relates to wildlife.

2. Determine if any existing waterfowl consumption advisories can be removed or whether any new advisories are necessary. 

3. Understand bioaccumulation of both legacy and newly emerging contaminants in waterfowl from within the AOC.

The data will be used for planning and management decisions.  No regulatory requirements or clean up decisions will be made using these data about contamination of waterfowl within the AOC so there are no applicable action levels or criteria to be met. The Protocol for a Uniform Great Lakes Sport Fish Consumption Advisory (Anderson et al, 1993) will be used to guide decisions on whether to remove or add any waterfowl consumption advisories as a result of the data collected.  This project will use the same weight of evidence approach using similar assumptions, risk levels, and timeframe for monitoring presented in the Protocol without consideration for size (length) classes. 
Average concentrations of a given contaminant from a given species from a given location will be analyzed to determine if consumption advisories should be removed or remain in effect. Ideally 3 years of data indicating contaminant concentrations are below advisory levels will be required to remove an existing advisory. If within this 3 year period contaminant concentrations in a given species are below the consumption advisory thresholds, it will be recommended that the existing consumption advisory be removed. If contaminant concentrations in a given species are above the advisory thresholds in any of the sampling years, the consumption advisory will remain in effect. The Department of Health Services will be consulted on the removal or addition of any consumption advisory.  If consumption advisories are removed for PCBs within the Sheboygan River AOC, then a full evaluation of the Restrictions of fish and wildlife consumption BUI for the AOC will be recommended.(i.e. the status of fish consumption advisories for PCBs will need to be evaluated). 
Study design changes may be necessary under certain circumstances. Rarely does a project of this nature proceed from start to finish without any circumstances that require some modification to the original plan. In this section, we describe for each portion of the study, how we will handle departures from the original protocols and describe how we will reconcile these changes with our data quality objectives. 

Statistical Analysis 

Primary goals of this study are to determine concentrations of both legacy and emerging contaminants in waterfowl and identify if any existing consumption advisories can be eliminated or whether any new advisories are needed. These goals can adequately be met by reviewing laboratory analysis results and comparing these results to consumption advisory concentrations. If such concentrations do not exist for a given contaminant, the DHS will be consulted on how to proceed. Statistical analyses are not a critical part of this study and are not necessary to achieve the goals of the study. 
Nevertheless, there are a few basic actions (summary statistics and graphical displays) that will be conducted for all of our data. In addition, it is always appropriate to consider which tests may be appropriate for the data. These decisions can be better made after completing summary statistics and looking at the data distributions. The more rigorous statistical analyses will be conducted if sample sizes are adequate and the investigators feel that such analyses will add to the interpretation of the data. 

Data analysis will be performed using SYSTAT software (SPSS Inc., Chicago, IL). For all data, we will first obtain basic summary statistics, including means and standard deviations. Prior to conducting any statistical tests, we will look at the distribution of data using stem and leaf, box plots, or other types of appropriate summary plots to determine if the assumption of normal distribution is met.

We will identify outliers in the data by one of several possible methods: stem-and leaf plots, box plots, Dixon’s test, or other appropriate statistical means. Stem and leaf plots and box plots both illustrate the distribution of a variable graphically and are useful in assessing distribution shape and identifying outliers. Outliers may be due to errors of measurement, recording or transcription errors, or others. Outliers due to recording or transcription errors can be fixed by going back to the original data sheet and entering the correct value. Outliers that are determined to be errors in measurement may be removed from the dataset if deemed appropriate by the principle investigator. 
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APPENDIX A: Information and Data Flow for the Organic Chemistry Department*
1. Samples are received, data is recorded (i.e., temperature), and ID #s assigned

2. Samples are logged into LIMS: ID #s, acct. #s, and analytical & prep tests

3. Samples are logged into the sample tracking system

4. A worksheet is generated

5. Analytical testing is performed

6. QC Limits are checked - QA worksheets are created and completed

a. If limits are OK proceed to next step.


b. If QC fails:

i. Re-analyze the samples (go back to step 5)

ii. Qualify results and proceed to next step

7. 
Senior analyst or supervisor review of data

8. Results are transferred to LIMS database

9. Electronically from the instrument

10. Hand entered by support personnel

11. Data is reviewed by Supervisor

12. Results are verified

13. Data is evaluated by a number of LIMS programs

14. Is the data acceptable? 

15. If Yes proceed to next step.

16. If No check for errors and possible re-analysis

17. Results are made available to clients via telecommunications and mailed hardcopy

*Note: This figure appears as Figure 8.2 in the Wisconsin State Laboratory of Hygiene’s document “Quality Assurance Procedures & Policies” document ( Revision 3.2 May, 2002)" for the Environmental Health Division – Environmental Sciences Section.

APPENDIX B: WSLH PROTOCOL METHOD 1410: Pesticide and PCB Residues in Tissue

ESS ORG METHOD 1410

Pesticide, PCB and PBDE Residues in Tissue
Matrix: Tissue Analysis
1. Scope and Application

1.1. This method may be used to analyze fish and wildlife tissue for various chlorinated pesticides, PCBs, and PBDEs.  Analysis for PCBs includes: Aroclor mixtures by Megabore capillary column, and individual congeners contained in the "Mullin" mix by capillary/ECD. 

1.2. Pesticides and PCBs by Capillary Column Chromatography

Report Limit
LOQ
LOQ

Compound                        
(µg/g)
(µg/g)
(µg/g)

Polychlorinated biphenyls

0.040
0.13

Dieldrin

0.010    
0.033
o,p’-DDE

0.010
0.033
p,p’-DDE

0.010
0.033
o,p’-DDD

0.010
0.033
p,p’-DDD

0.010
0.033
o,p’-DDT

0.020
0.066
p,p’-DDT

0.010
0.033

cis-chlordane

0.010
0.033

trans-chlordane

0.010
0.033

cis-nonachlor

0.010
0.033

trans-nonachlor

0.010
0.033

Aldrin
0.05

Endrin
0.02

Hexachlorobenzene
0.01

alpha-BHC
0.01

gamma-BHC
0.01

oxychlordane
0.05

Methoxychlor
0.05

Toxaphene
1.0

Heptachlor epoxide
0.05

1.3. PCB Congeners by Capillary 
Column Chromatography
BZ #(e)
LOD(ng/g)
LOQ(ng/g)
BZ#(e)
LOD(ng/g)
LOQ(ng/g)

#3
16.0
53.0
#4/10
  3.4
11.0

#7/9
  0.60
  2.0

#6
  1.3
  4.3

#8/5
  3.3
11.0

#19
  1.0
  3.3

#18
  1.0
  3.3

#15/17
  1.5
  5.0

#24/27
  0.60
  2.0

#16/32
  1.7
  5.7

#26
  1.0
  3.3

#25
  1.0
  3.3

#28/31
  2.0
  6.7

#33
  1.0
  3.3

#53
  0.60
  2.0

#51
  0.60
  2.0

#22
  1.5
  5.0

#45
  0.80
  2.7

#46
  0.80
  2.7

#52
  0.90
  3.0

#49
  0.70
  2.3

#47/48
  1.2
  4.0

#44
  0.80
  2.7

#37/42
  1.2
  4.0

#41/71/64 
  1.2
  4.0

#40
  0.80
  2.7

#63
  0.90
  3.0

#74
  0.70
  2.3

#70/76
  0.70
  2.3

#66
  1.2
  4.0

#95
  0.80
  2.7

#91
  0.90
  3.0

#56/60
  0.90
  3.0

#92/84
  1.7
  5.7

#89
  0.70
  2.3

#101
  0.70
  2.3

#99
  0.60
  2.0

#83
  0.60
  2.0

#97
  0.50
  1.7

#87
  0.70
 2.3

#85
  0.80
 2.7

#136
  2.0
 6.7


#77/110
  0.80
 2.7


#82
  0.60
 2.0


#151
  0.70
 2.3


#135/144
  1.0
 3.3

#123/149
 0.70
 2.3

#118
 1.0
 3.3

#146
 0.70
 2.3

#132/153/105
 1.0
 3.3

#141
 0.60
 2.0

#137/176
 0.70
 2.3

#163/138
 1.1
 3.7

#158
 3.3
11.0

#178
 1.0
 3.3

#187/182
 0.70
 2.3

#183
 0.70
 2.3

#128
 0.60
 2.0

#167
 0.90
 3.0

#185
 0.50
 1.7

#174
 0.70
 2.3

#177
 0.70
 2.3

#202/171
 0.50
 1.7

#172
 1.0
 3.3

#180
 0.80
 2.7

#193
 1.0
 3.3

#199
 0.70
 2.3

#170/190
 0.80
 2.7

#198
 0.80
 2.7

#201
 1.0
 3.3

#203/196
 1.7
 5.7

#208/195
 0.60
 2.0

#207
 0.50
 1.7

#194
 0.60
 2.0

#206
 0.60
 2.0

1.4. Poly-Brominated Diphenyl Ethers

 PBDE # 
LOD (ng/g)
LOQ (ng/g)


#28
3.0
10.0


#47
3.0
10.0


#66
3.0
10.0


#85
3.5
12.0


#99
3.0
10.0


#100
3.0
10.0


#138
3.5
12.0


#153
3.5
12.0


#154
3.0
10.0
2. Summary of Method: 
2.1. Tissue samples (fish and wildlife) are homogenized in a blender with dry ice and allowed to stand overnight.  Then approximately ten grams is combined with sodium sulfate and extracted with MeCl2.  The lipid is removed by gel-permeation chromatography.  In addition the extract may require additional clean up or fractionation with silica gel or Florisil.  The final extract or extracts are concentrated and injected onto a gas chromatograph equipped with an electron-capture detector.  The type of column and GC used varies depending on particular analytes.
2.2. Method Deviations: This section is not applicable to this method.
3. Safety and Waste Management:

3.1. General safety practices for all laboratory operations are outlined in the Chemical Hygiene Plan for Environmental Sciences

3.2. All laboratory waste, excess reagents and samples will be disposed of in a manner which is consistent with applicable rules and regulations.  Waste disposal guidelines are described in the University of Wisconsin Chemical Safety and Disposal Guide.
4. Sampling Handling and Preservation: Tissue samples are coarsely ground and frozen in glass bottles with aluminum-lined caps.
5. Interferences: Matrix interferences may be caused by contaminants that are co extracted from the sample.  Also, note that analytes of interest may not be wholly resolved from one another.  In unfamiliar samples, positive identifications will be confirmed.

6. Reagents and Standards:

6.1. Dichloromethane, hexane, acetone, ethyl ether, cyclohexane- pesticide grade.

6.2. Sodium sulfate: ACS granular, 10-60 mesh, stored at 130C.

6.3. Florisil: PR grade 60-100 mesh, stored at 130C.

6.4. Silica gel: Fisher, 100-200 mesh activated at 130C.

6.5. Prepare stock standard solutions by accurately weighing about 10 mg of pure material.  Dissolve the material in isooctane and dilute to volume in a 100 ml volumetric flask.  If stock is a concentrate, transfer about 1 ml to 100-ml volumetric flask and dilute with isooctane.

6.6. Transfer the stock standard solution into a Teflon-sealed screw cap amber bottle.  Store stock standards in a freezer.

6.7. Stock standard solution must be replaced every year or when signs of degradation or evaporation appear.

6.8. Dry ice

6.9. Ethanol, 95%

7. Apparatus:
7.1. Industrial blender, 1000-ml and 100-ml blender cups

7.2. Florisil and silica gel columns

7.3. Calibrated 15-ml centrifuge tubes

7.4. Syringes: Microliter and Luer-lock (for GPC)

7.5. Nitrogen blow-down apparatus

7.6. Gel-Permeation Chromatograph

7.7. Volumetric flasks - 10, 25, 100 ml

7.8. Megabore column GC/ECD: HP6890N equipped with a PC-based Chemstation integrator

7.9. Capillary column GC/ECD: HP5890 equipped with a PC-based Chemstation integrator or equivalent.

7.10. Beakers: 250 ml, 100 ml

7.11. Balances: Analytical, Top Loading

7.12. Mortar and Pestle

7.13. Glass funnel

7.14. Graduated cylinders: 50, 100, and 250 ml

7.15. Pipettes: volumetric and transfer

7.16. GC autosampler vials and caps

7.17. Spatulas

7.18. Aluminum weighing dishes

8. Quality Control

8.1. For general quality control, procedures see the Quality Assurance Manual.  For specific quality control acceptance limits that apply to laboratory control samples, surrogates, calibration check standards, matrix spikes, and duplicates for this analytical procedure please consult the laboratory's LIMS system.  For details, see the standard operating procedure "ESS ORG QA0001 QAWRKSHT".
8.2. Matrix spikes: 1-10 ml of a solution containing spiked parameters (acetone solvent) is added between step 10.1.1 and 10.1.2 of Section 10.1).  The spike solution for PCB congeners consists of a mixture of Aroclors 1232, 1248, and 1262 at concentrations of 0.250, 0.180, and 0.180 mg/l, respectively, or higher but at the same ratios.

8.3. For PCB congener and PBDE analysis, surrogate standards are added to all samples to monitor analytical recoveries.  The surrogate spike solution consists of PCB congeners #14, #65, and #166 at nominal concentrations of 100, 25, and 25 ng/ml, respectively.  From 1 to 5 ml of this solution is added to every sample between steps 10.1.1 and 10.1.2 of Section 10.1.  For PBDEs, only the recovery of #166 is used for a quality control measure.

8.4. For each batch of approximately 10 samples, a duplicate sample is analyzed.

8.5. If any of the parameters in Section 8.1, 8.2, and 8.3 exceeds their limits, the samples will be re-analyzed or appropriately flagged.

8.6. For each batch of approximately 10 samples, a method blank will be analyzed.  If any analytes of interest are found above their LOD (or report limit), the samples will be re-analyzed or the data appropriately flagged.

8.7. For non-congener PCB and pesticide analysis, the method will be monitored by adding a surrogate.  Tetrachloro-m-xylene will be spiked into each sample.  Statistical limits are kept and the system will be investigated if the surrogate recovery falls outside those limits.

8.8. All data pertinent to preparation of standards is recorded in the "Preparation of Standards" logbook.  Pertinent data is to include date of preparation, origin of parent solution/primary standard, aliquot and dilution information, all weightings and tares, and purity.

8.9. When fresh stock solutions are prepared from primary standards a log sheet is begun noting the origin, purity, date of preparation, and pertinent weightings and dilutions.  Subsequent intermediate and working (or spiking) solutions prepared from the stock will also be documented on this same log sheet.  Log sheets representing discarded parent (stock) solutions are removed from the active portion of the "Preparation of Standards" and filed by name.

8.10. See Section 10: Procedure for other quality control practices.

9. Method Calibration

9.1. Aroclor Analysis-External Standard: Aroclor analysis is done on the Megabore capillary column using a single point calibration.  The response of selected peaks in the sample chromatogram is directly compared to the same peaks in the standard.  The response of the sample must be within 30% of the response of the standard for valid calculations. Sample response will be no greater than ten percent of the highest standard.

9.2. Pesticide analysis-External Standard: Some pesticides are analyzed on a capillary GC using a calibration curve of at least five points and employing a linear fit.  A correlation coefficient of 0.995 (r) or greater is required before analysis can begin.

9.3. PCB Congener analysis-Internal Standard: 

9.3.1. The single point PCB calibration standard consists of a dilution of a stock solution of Aroclors 1232, 1248, and 1262 at 183 µg/ml which was supplied by M. Mullin in June 1994.  See for Table I congener composition of the stock solution.  The diluted standard contains Aroclors 1232, 1248, and 1262 at 0.225, 0.162, and 0.162 µg/ml for 0.549 µg/ml PCB.

9.3.2. Quantitation of congeners #128 and #167 requires the addition of individual standards of these congeners to the calibration mix, at nominal concentrations of 4 ng/ml and 2 ng/ml, respectively.  The total concentration of these congeners in the calibration mix must also include the contribution from the Aroclors.  This contribution is 0.30 ng/ml of #128 and 0.15 ng/ml of #167.  This standard also contains PCB congener #30 at a nominal concentration of 0.014 mg/l (14 ng/ml), and PCB congener #204 at 0.016 mg/l (16 ng/ml) which are used as retention time reference peaks and as internal standards for quantitation.  Congeners eluting prior to and including #77/110 use congener #30 as internal standard, those eluting after #77/110 use congener #204 as internal standard.  The calibration table contains the concentration in ng/ml of each congener in the mix, including internal standards, as well as surrogates #14, #65, and #166 at nominal concentrations of 32, 7, and 8 ng/ml.  See Table III.

9.3.3. A three-level calibration is performed yearly to verify detector response linearity, using the single-point standard and standards at 0.5x and at 2x the single point standard.  The RSD of the three response factors for each congener shall be less than 25%.  Alternatively, linearity may be demonstrated by a correlation coefficient of at least 0.95.

9.4. PBDE analysis-Internal Standard: A multi-point calibration using a minimum of five points and PCB #204 as an internal standard is used for PBDEs.  Standards are obtained from Cambridge Isotope Labs as concentrates in sealed ampules.

10. Procedure:

10.1. Sample Extraction and Clean-up:

10.1.1. Blend tissue with dry ice at high speed to produce a free flowing powder.  Rinse the blender jar between samples with ethanol.  Let the dry ice sublime overnight in a freezer.  Mix 10.0 g of tissue with 60 g of anhydrous sodium sulfate stirring frequently for about 30 minutes.

NOTE: If less than 5 g of tissue is available, blend the entire sample with 30 g sodium sulfate and follow the small sample size procedure (Section 10.1.3).

10.1.2. Pour the tissue and sodium sulfate mixture into a 20 mm ID chromatographic column containing a 2 cm layer of sodium sulfate.  Open the stopcock and add 230 ml dichloromethane to the column reservoir.  Adjust the elution rate through the column to about 5 ml/minute.  Collect the extract in a 250 ml beaker or 250 ml round bottom flask.

10.1.3. Small sample size: If only 1 to 5 g of ground sample is available, use only 30 g sodium sulfate and 130 ml dichloromethane.  Generally, fat determination is not done in this case.  Concentrate the eluate to less than 5 ml and transfer to hexane, making sure all the dichloromethane has evaporated.  Do Not use gel permeation clean up.  Instead, follow the Florisil and silica gel clean-up steps as in Section 10.2.

10.1.4. After the solvent has completely eluted, concentrate the extract with a gentle stream of filtered nitrogen or rotary evaporator to less than 5 ml.  Add 5 ml of cyclohexane and transfer the extract to a 10-ml volumetric flask.  Dilute to volume using dichloromethane (ideally, the extract should be 50/50% dichloromethane/cyclohexane).

10.1.5. Take a 2 ml aliquot and transfer it to an aluminum-weighing dish tared to the nearest 0.1 mg using an analytical balance.  Evaporate the solvent under a gentle stream of filtered air.  Weigh the residue to the nearest 0.1 mg using the analytical balance.  Determine the fat content using the following equation: 

% fat = (residue + dish weight - tare) x 100

sample weight

10.1.6. Automated GPC is used to separate the PCBs, toxaphene, and other chlorinated pesticides from the bulk of the lipid.  A 60-g bed of SX-3 Envirobeads gel resin (Bio Rad) is used with a 1:1 mixture of cyclohexane in dichloromethane solvent system.  The resin is packed in a 2.5 cm ID x 48 cm glass column fitted with two adjustable end plungers (Glenco Scientific).  The column is placed on an automated low-pressure GPC Autoprep 1000 chromatograph (O.I. Analytical), and solvent is pumped through the column at 5 ml/min.  Five milliliters of the sample extract is placed on the GPC column.  The GPC eluate is split into two fractions.  The first 125 ml is dumped (discarded) as this should contain only the extract lipids.  The second fraction of 90 ml is collected in 250-ml Erlenmeyer flasks.  The exact volume eluted for each fraction is determined from time settings on the GPC control unit.  The times are determined and periodically adjusted by "calibrating" the gel resin column with standards spiked both into solvent and tissue lipids.  The GPC eluates are evaporated under a gentle stream of nitrogen to approximately 5 ml before further fractionation.

10.2. Pesticide Fractionation

10.2.1. Florisil and Silica gel column chromatography are employed as pesticide separation techniques prior to EC-GC analysis.  The fractionations are required to separate PCBs from as many of the other parameters as possible.  This facilitates identification and quantification, and provides adequate sample clean up for capillary column analysis of the pesticides and/or PCB congeners.  The Florisil procedure is performed first, followed by silica gel.

10.2.2. Florisil columns are prepared by placing 1 cm of anhydrous sodium sulfate in a 1 cm ID x 30 cm chromatography column (Ace Glass) fitted with a 75 ml reservoir.  The column should be previously filled to slightly above the reservoir base with hexane.  Eight grams of 60/100 mesh Florisil (Floridin Co.), activated at 130C for 16 hours, is then added and topped with another 1-cm layer of sodium sulfate.  Avoid entrapping air bubbles when pouring the column.  Adjust the hexane level to within 2 mm of the top layer of sulfate and discard the excess solvent (this also serves as a column wash).

10.2.3. When the hexane reaches the top of the upper sodium sulfate layer, the GPC concentrate is quantitatively transferred to the column and allowed to drain onto the bed of Florisil.  The concentrate's container is washed with 5 ml of the elution solvent and added to the column as the original extract has just reached the top layer of sulfate.  This also serves to wash down the walls of the column.  When the solvent reaches the top of the Florisil, the remaining elution solvent is added, and the eluate is collected for further separation.  The volume and makeup of the elution solvent is determined from the Florisil standardization.  Currently 50 ml of 94/6 hexane/ethyl-ether is used for the first fraction.

10.2.4. When the ethyl ether/hexane solution reaches the top of the Florisil column, a second elution solvent will be added if dieldrin, endrin and/or methoxychlor are required.  This eluate should be collected in a separate beaker from the first.  Currently this elution solvent consists of 100 ml of a 50/50% hexane/ethyl ether mixture.  The second fraction when concentrated is ready for GC analysis.

10.2.5. The first fraction of the Florisil column must be concentrated to approximately 5 ml and further fractionated through silica gel to separate PCBs and chlorinated pesticides.  Prepare the silica gel by heating at 130C overnight.  Allow to cool.  If PBDEs are not requested, deactivate with 3.5% by weight of distilled water.  If PBDEs are requested, add 5.0% by weight distilled water.  Rotate slowly and occasionally in a glass stoppered flask for an hour to equilibrate.  (The percentage of deactivation may change with different manufacturer's lots of silica gel.) Prepare silica gel columns (1 cm ID x 30 cm) by first filling with hexane.  Add 1 cm of anhydrous sodium sulfate, 5 g of deactivated silica gel and another 1 cm of sodium sulfate layer and quantitatively add the first Florisil fraction.  Start collecting the eluate and elute the PCBs, PBDEs and p,p'-DDE with 50 ml of hexane.  If PBDEs are not requested, only add 45 ml of hexane.

10.2.6. When the last of the hexane reaches the top of the sulfate layer, add 60 ml of 25% ethyl ether in hexane to elute the chlorinated pesticides.  Again, the volume (and percentage ether) may vary with Silica gel batches.

10.3. Gas Chromatography for select pesticides and PCB Analysis

10.3.1. Column GC Conditions:

10.3.1.1. HP6890N GC with µElectron Capture Detector
10.3.1.2. Column Conditions: 
10.3.1.2.1. Type: 15.0 m megabore capillary, 0.53 mm ID, 1.0 µm film thickness 

10.3.1.2.2. Mode: constant flow

10.3.1.2.3. Initial flow: 9.4 ml/min

10.3.1.2.4. Initial pressure: 2.0 psi

10.3.1.3. Carrier gas: Hydrogen
10.3.1.4. Detector make-up gas: Nitrogen

10.3.1.5. Oven Temperature Settings:

10.3.1.5.1. Initial Temp: 85°C for 1.00 min.

10.3.1.5.2. Ramp #1: 16.0°C/min to 165.0°C

10.3.1.5.3. Ramp #2: 4.0°C/min to 275.0°C and hold for 2.0 min.

10.3.1.6. Total Run Time: 35.50 min 

10.3.1.7. Injector Settings:

10.3.1.7.1. Mode: splitless

10.3.1.7.2. Temperature: 265oC
10.3.1.7.3. Pressure: 2.00 psi

10.3.1.7.4.  Purge flow: 15.0 ml/min

10.3.1.7.5. Purge time: 0.75 min

10.3.1.7.6. Injection Volume: 1.0 µl

10.3.1.7.7. Plunger Speed: fast

10.3.1.8. µECD Detector: 

10.3.1.8.1. Temperature: 300oC
10.3.1.8.2. Mode: constant makeup flow

10.3.1.8.3. Makeup flow: 25.0 ml/min

10.3.1.8.4. Makeup Gas Type: Nitrogen

10.3.2. The above conditions are appropriate for Aroclor identification and quantitation; and certain chlorinated pesticides (Silica Gel fraction 1).  If PCBs are high, the pesticides in this fraction will be masked and can be analyzed by capillary Column GC as in Section 10.3.2.  Hexachlorobenzene, aldrin, heptachlor, and p,p' DDE appear in this fraction.  If p,p'-DDE is high relative to PCBs, it can be quantified on the Megabore column by diluting to an appropriate volume.  (For PCB congeners and toxic congener analysis, see Section 10.4 and 10.5.)

10.4. The second silica gel fraction contains chlordanes, nonachlors, alpha-BHC, gamma-BHC, p,p-DDT and p,p-DDD, and toxaphene.  A capillary column is necessary to separate the individual pesticides.  Analysis is done using 60 M DB-1 column, and a 30 M DB-5 confirmation column on a HP6890N GC.  Listed below are the operating conditions for SG-2 pesticide analysis.

10.4.1. Oven  Temperature Program:

10.4.1.1. Initial temperature: 85°C

10.4.1.2. Initial time: 1.0 min 

10.4.1.3. Ramp #1: 15.0°C/min to 165°C and hold for 1.50 min.

10.4.1.4. Ramp #2: 1.5°C/min to 215°C.

10.4.1.5. Ramp #3: 5.0°C/min to 260°C and hold for 2.00 min.

10.4.1.6. Inlet Conditions:

	Conditions
	Front Inlet:                                                                    
	Back Inlet:

	     Mode:
	Splitless                                                              
	Splitless

	Temperature:
	     250°C                                                       
	250°C

	Pressure:
	     22.50 psi                                                          
	9.00 psi

	Purge flow:
	     60.0 ml/min                                               
	60.0 ml/min                                                

	Purge time:
	     0.75 min                                                      
	0.75 min                                                                                                                                                                  

	Gas type:
	     Hydrogen                                                                                                                                                                                                                                                                             
	Hydrogen     

	Injection volume:  
	        1.0 µl                                            
	1.0 µl


10.4.2. Column Conditions:

	Conditions
	Column 1
	Column 2

	Type:
	DB-1 capillary column:     column  60.0M, 0.25mm ID, with 0.25µm film thickness
	DB-5 capillary column: 30M, 0.32mm ID, with 0.25 µm film thickness

	Mode:
	Constant pressure
	Constant pressure

	Pressure:
	22.50 psi
	9.00 psi

	Initial flow:  
	2.2 ml/min
	3.4 ml/min.


10.4.3. Detector Conditions: 

	Conditions
	Front Detector
	Back Detector

	Temperature:  
	300 °C
	300 °C

	Mode:
	Constant makeup flow
	Constant makeup flow

	Makeup flow:  
	25.0 ml/min
	25.0 ml/min

	Makeup gas:  
	Nitrogen
	Nitrogen


10.5. Analyze the second Florisil fraction for dieldrin, endrin and methoxychlor using the GC conditions described below.

10.5.1. HP6890N GC with µECDColumn: 15.0M megabore capillary, 0.45mm I.D., 1.27µm film thickness

10.5.2. Oven temperature settings:

10.5.2.1. Initial temperature:  85°C for 1.00 min

10.5.2.2. Ramp #1: 15.0°C/min to 210°C

10.5.2.3. Ramp #2:  2.0°C/min to 260°C

10.5.2.4. Ramp #3:  10.0°C/min to 280°C and hold for 1.50 min

10.5.3. Back injector settings:

10.5.3.1. Mode: Splitless

10.5.3.2. Temperature: 265°C

10.5.3.3. Pressure:  2.00 psi

10.5.3.4. Purge flow: 15.0 ml/min

10.5.3.5. Purge time: 0.75 min

10.5.3.6. Gas type: Hydrogen

10.5.3.7. Injection volume: 1.0 µl

10.5.4. Column 2 settings:

10.5.4.1. Mode: Constant pressure
10.5.4.2. Pressure: 2.00 ml/min
10.5.5. Back detector (µECD):

10.5.5.1. Temperature:  300°C

10.5.5.2. Mode:  Constant makeup flow

10.5.5.3. Makeup flow:  35.0 ml/min

10.5.5.4. Makeup gas type:  Nitrogen

10.6. Results are calculated on a wet weight basis.  The following equation is used in determining the results of a given PCB or pesticide.

Concentration = (R. sam/R. std)(V. sam/I. sam)(I. std * C. std/W. sam)

  Where: R. sam = sample response     

V. sam = sample extract volume (ml)

R. std = std response        

I. sam = sample injection volume (µl)

I. std = std injection volume (µl)  

C. std = std concentration (mg/l)

W. sam = wet weight of sample (g)
The final results are expressed in µg/g (parts per million).

10.7. Gas Chromatography for PCB Congener and PBDE Analysis by Capillary Column

10.7.1. GC Conditions

10.7.1.1. HP 5890-II Gas Chromatograph

10.7.1.2. Column: 60M DB5 column, 0.25 mm ID, 0.1 µm film

10.7.1.3. Hydrogen carrier gas

10.7.1.4. Electron Capture Detector; 300oC

10.7.1.5. Pressure Programmable Injector; 265oC

10.7.1.6. Initial Pressure 40 PSI, 1.0 min.  Hold

10.7.1.7. Programmed from 40 PSI to 20 PSI at 20 PSI/min., then go to constant flow mode for remainder of run

10.7.1.8. Splitless injection; purge on at 0.70 min

10.7.1.9. Injector volume 1 µL

10.7.2. Oven Temperature Profile:
10.7.2.1. Initial Temp 100 oC, hold for 1.0 min

10.7.2.2. 100oC to 150oC at 3oC/min

10.7.2.3. 150oC to 220oC at 1oC/min

10.7.2.4. 220oC to 280oC at 5oC/min, hold for 3 min
10.7.2.5. Standards: See Section 10.3 and 10.4

10.7.3. Instrument Performance: Response factors are generated from a run of the 0.549 mg/l calibration standard.  This standard will be run every 12 hours as a performance standard and evaluated for resolution, reproducibility and sensitivity.  In addition, a PCB standard at either 0.275 mg/l or at 1.1 mg/l (one-half or twice the calibration standard) will be run at a nominal frequency of every other sample batch as a check on system linearity.  See TABLE II for concentrations.  The calculated concentrations of congeners #26 and #199 (small peaks) shall not differ from their known concentrations by more than 40%, and those of congeners #6, #70/76, #101, #180, and #185 (average and large peaks) shall not differ by more than 20%.  If these limits are exceeded, response factors will be regenerated, or the necessary instrument maintenance will be performed.

10.7.4. Samples: All samples are screened by packed column GC-EC.  This is to insure that there has been adequate clean up, and that they are diluted or concentrated to an appropriate volume for injection onto the capillary column.  A volume of 5 ml is appropriate for a 5 g sample with PCB congener concentrations near the MDLs.  Internal standards are added to the cleaned-up sample extract just prior to capillary column gas chromatography.  Twenty-five µl of a standard containing congener #30 at 0.568 mg/l and congener #204 at 0.624 mg/l are added to the entire sample extract or to an exactly known portion of the extract.  These results in a MASS of 14.2 ng of congener #30 and 15.6 ng of congener #204 added.  The sample size represented by the portion of extract to which internal standards are added must be exactly known.

10.7.5. Calculations

10.7.5.1. Calculations are done by a PC-based HP Chemstation, using the formula for internal standard quantitation:

   Conc. = Response(y)   X   RF(y)   X   Amount(IS)   X   Mult.

                Response(IS)       RF(IS)

   Where: y = congener

IS = internal standard

RF = response factor = mass/response

Amount(IS) = mass of internal standard added to the sample

Mult.  = multiplier = 1/sample size

10.7.5.2. Response factors are generated from a current run of the calibration standard.

10.7.6. Confirmation of correct PCB and PBDE identification is done on 5% of the samples by retention time agreement on a 60M DB-1 column, using the same standards and GC conditions as given in Section 10.4.1.  See Table IV.

11. Calculations: See the above Section 10 for calculations.
12. Data Management: Data is collected using a PC-based HPChemstation.  PCB Congener data is also collected in a computer file, reviewed by the analyst, and electronically transferred to the Laboratory's LIMS system.  It is then reviewed by peers or the section supervisor before being released.  Pesticide, Aroclor and PBDE data is transcribed by the analyst onto the sample worksheet.  It is then reviewed (by peers or section supervisor) and manually entered into the Laboratory's LIMS system.
13. Definitions: General definitions of other terms that may be used in this method are found in Section 19 of the SLH Quality Assurance Manual.

14. Method Performance: Where applicable the laboratory's initial accuracy and precision data (MDLs and IDCs) were generated in compliance with the reference method and the Departments standard operating procedure "ESS ORG QA0012 LOD and LOQ Determinations". Data generated within the last two years will be located in the filing cabinet in the Department supervisor’s cubicle.  Any data older than two years is stored in the Department filing cabinet in the basement.
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Table I

PCB Stock Solution Concentrations -- 183 µg/ml

FILE=C:\QPRO4\QC\LMMBPCB1.WQ1; 21-Jun-94 2 Sig.Fig.; 15:01    LMMB                

Calculated Average 

 

Calc'd


Congener                       

  Peak
Conc'ns       

  Name 
µg/ml          

PCB-000
 4.1        

PCB-001
12.0          

PCB-003
 7.0

PCB-004+010(SUM)
 3.4

PCB-006
 1.9        

PCB-007+009(SUM)
 1.2        

PCB-008+005(SUM)
14.0

PCB-012
 0.17

PCB-013
 0.097

PCB-015+017(SUM)
 3.7

PCB-016
 2.0

PCB-018
 3.7

PCB-019
 0.28       

PCB-021
 0.032

PCB-022
 2.9        

PCB-024+027(SUM)
 0.26       

PCB-025
 0.32       

PCB-026
 0.72

PCB-029
 0.053

PCB-031+028(SUM)
 9.4

PCB-032
 1.9

PCB-033
 3.3

PCB-037
 1.2

PCB-040
 0.94

PCB-042
 1.4

PCB-043
 0.27

PCB-044
 4.3

PCB-045
 0.89

PCB-046
 0.40

PCB-047
 1.0

PCB-048
 1.0

PCB-049
 2.3

PCB-051
 0.18

PCB-052
 4.5

PCB-053
 0.64                      
  

Calc'd


Congener
Peak
Conc'ns       

  Name 
µg/ml          

PCB-056+060(AVE)
3.5
PCB-063
0.21

PCB-064
1.8

PCB-066
5.2

PCB-070+076(SUM)
3.4

PCB-074
1.9

PCB-077
0.23

PCB-081
0.16

PCB-082
0.44

PCB-083
0.15

PCB-085
0.70

PCB-087
1.0

PCB-089
0.10

PCB-091
0.51 PCB-092+084(SUM)
1.8

PCB-095
2.0

PCB-099
0.74

PCB-100
0.11

PCB-101
1.8

PCB-107
0.13

PCB-110
1.9

PCB-114+131(SUM)
0.1

PCB-118
1.2

PCB-119
0.028

PCB-123+149(SUM)
2.8

PCB-128
0.10

PCB-129
0.013

PCB-130
0.075

PCB-132+153+105(SUM)4.3

PCB-134R
0.072

PCB-135+144(SUM)
0.89

PCB-136
0.75 PCB-137+176(AVE)
0.26

PCB-141
1.7

PCB-146
0.39 


Calc'd


Congener                       

  Peak
Conc'ns       

  Name 
µg/ml 

PCB-151
 1.7

PCB-156
 0.06

PCB-157+200(AVE)
 0.39

PCB-158
 0.25

PCB-041+071(AVE)
 2.3

PCB-163+138(SUM)
 2.7

PCB-167
 0.049

PCB-170+190(SUM)
 1.7

PCB-172
 0.56

PCB-173
 0.038

PCB-174
 3.2

PCB-175
 0.20

PCB-177
 1.7

PCB-178
 1.1

PCB-180
 6.1

PCB-183
 1.7

PCB-185
 0.47

PCB-187+182(AVE)
 3.6

PCB-189
 0.040

PCB-191
 0.12

PCB-193
 0.42

PCB-194
 1.8

PCB-197
 0.11

PCB-198
 0.12

PCB-199
 0.43

PCB-201
 4.2

PCB-202+171(AVE)
 0.79

PCB-203+196(SUM)
 4.3

PCB-205
 0.11

PCB-206
 0.68

PCB-207
 0.093

PCB-208+195(SUM)
 0.80

PCB-209
 0.012

 

 

TABLE II

PCB Congener Check Standard Concentrations - DB-5 Column                    

 Congener
0.275
0.549
1.1
Congener
0.275
0.549
1.1

   name
ng/ml
ng/ml
ng/ml
name
ng/ml
ng/ml
ng/ml

   #1
18.00
36.00
72.00

   #3
10.50
21.00
42.00

   #4/10
 5.10
10.20
20.40

   #7/9
 1.80
 3.60
 7.20

   #6
 2.85
 5.70
11.40

   #8/5
21.00
42.00
84.00

   #14
15.80
31.60
63.20

   #19
 0.42
 0.84
 1.68

ISTD 1 #30
14.20
14.20
14.20

   #18
 5.55
11.10
22.20

   #15/17
 5.55
11.10
22.20

   #24/27
 0.39
 0.78
 1.56

   #16/32
 5.85
11.70
23.40

   #26
 1.08
 2.16
 4.32

   #25
 0.48
 0.96
 1.92

   #28/31
14.10
28.20
56.40

   #33
 4.95
 9.90
19.80

   #53
 0.96
 1.92
 3.84

   #51
 0.27
 0.54
 1.08

   #22
 4.35
 8.70
17.40

   #45
 1.34
 2.67
 5.34

   #46
 0.60
 1.20
 2.40

   #52
 6.75
13.50
27.00

   #49
 3.45
 6.90
13.80

   #47/48
 3.00
 6.00
12.00

   #65
 3.90
 7.80
15.60

   #44
 6.45
12.90
25.80

   #37/42
 3.90
 7.80
15.60

   #41/71/64
 6.15
12.30
24.60

   #40
 1.40
 2.80
 5.60

   #63
 0.32
 0.63
 1.26

   #74
 2.85
 5.70
11.40

   #70/76
 5.10
10.20
20.40

   #66
 7.80
15.60
31.20

   #95
 3.00
 6.00
12.00

   #91
 0.77
 1.53
 3.06

   #56/60
 5.25
10.50
21.00

   #92/84
 2.70
 5.40
10.80

   #89
 0.15
 0.30
 0.60

   #101
 2.70
 5.40
10.80

   #99
 1.11
 2.22
 4.44

   #83
 0.23
 0.45
 0.90

   #97
 0.84
 1.68
 3.36

   #87
 1.50
 3.00
 6.00

   #85
 1.05
 2.10
 4.20

   #136
 1.13
 2.25
 4.50

   #77/110
 3.20
 6.40
12.80

   #82
 0.66
 1.32
 2.64

   #151
 2.55
 5.10
10.20

   #135/144
 1.34
 2.67
 5.34

   #123/149
 4.20
 8.40
16.80

   #118
 1.80
 3.60
 7.20

   #146
 0.59
 1.17
 2.34

 #132/153/105
 6.45
12.90
25.80

   #141
 2.55
 5.10
10.20

   #137/176
 0.39
 0.78
 1.56

   #163/138
 4.05
 8.10
16.20

   #158
 0.38
 0.75
 1.50

   #178
 1.65
 3.30
 6.60

   #166
 4.20
 8.40
16.80

   #187/182
 5.40
10.80
21.60

   #183
 2.55
 5.10
10.20

   #128
 2.15
 4.30
 8.60

   #167
 1.00
 2.00
 4.00

   #185
 0.70
 1.40
 2.80

   #174
 4.80
 9.60
19.20

   #177
 2.55
 5.10
10.20

   #202/171
 1.19
 2.37
 4.74

   #157/200
 0.59
 1.17
 2.34

ISTD 2 #204
15.60
15.60
15.60

   #172
 0.84
 1.68
 3.36

   #180
 9.15
18.30
36.60

   #193
 0.63
 1.26
 2.52

   #199
 0.65
 1.30
 2.60

   #170/190
 2.55
 5.10
10.20

   #198
 0.18
 0.36
 0.72

   #201
 6.50
13.00
26.00

   #203/196
 6.50
13.00
26.00

   #208/195
 1.20
 2.40
 4.80

   #207
 0.14
 0.28
 0.56

   #194
 2.70
 5.40
10.80

   #206
 1.00
 2.00
 4.00

Table III

PCB Congener Calibration Concentrations - DB-5 Column

(0.549 µg/ml Standard)

 #  NAME        AMOUNT, ng /ml     #  NAME          AMOUNT, ng/ml
 1   #1          3.6000E+01     42   #83           4.5000E-01

 2   #3          2.1000E+01     43   #97           1.6800E+00

 3   #4/10       1.0200E+01     44   #87           3.0000E+00

 4   #7/9        3.6000E+00     45   #85           2.1000E+00

 5   #6          5.7000E+00     46   #136          2.2500E+00

 6   #8/5        4.2000E+01     47   #77/110       6.4000E+00

 7   #14         3.1600E+01     48   #82           1.3200E+00

 8   #19         8.4000E-01     49   #151          5.1000E+00

 9   ISTD 1#30   1.4200E+01     50   #135/144      2.6700E+00

10   #18         1.1100E+01     51   #123/149      8.4000E+00

11   #15/17      1.1100E+01     52   #118          3.6000E+00

12   #24/27      7.8000E-01     53   #146          1.1700E+00

13   #16/32      1.1700E+01     54   #132/153/105  1.2900E+01

14   #26         2.1600E+00     55   #141          5.1000E+00

15   #25         9.6000E-01     56   #137/176      7.8000E-01

16   #28/31      2.8200E+01     57   #163/138      8.1000E+00

17   #33         9.9000E+00     58   #158          7.5000E-01

18   #53         1.9200E+00     59   #178          3.3000E+00

19   #51         5.4000E-01     60   #166          8.4000E+00

20   #22         8.7000E+00     61   #187/182      1.0800E+01

21   #45         2.6700E+00     62   #183          5.1000E+00

22   #46         1.2000E+00     63   #128          4.3000E+00

23   #52         1.3500E+01     64   #167          1.9000E+00

24   #49         6.9000E+00     65   #185          1.4000E+00

25   #47/48      6.0000E+00     66   #174          9.6000E+00

26   #65         7.8000E+00     67   #177          5.1000E+00

27   #44         1.2900E+01     68   #202/171      2.3700E+00

28   #37/42      7.8000E+00     69   #157/200      1.1700E+00

29   #41/71/64   1.2300E+01     70   ISTD 2#204    1.5600E+01

30   #40         2.8000E+00     71   #172          1.6800E+00

31   #63         6.3000E-01     72   #180          1.8300E+01

32   #74         5.7000E+00     73   #193          1.2600E+00

33   #70/76      1.0200E+01     74   #199          1.3000E+00

34   #66         1.5600E+01     75   #170/190      5.1000E+00

35   #95         6.0000E+00     76   #198          3.6000E-01

36   #91         1.5300E+00     77   #201          1.3000E+01

37   #56/60      1.0500E+01     78   #203/196      1.3000E+01

38   #92/84      5.4000E+00     79   #208/195      2.4000E+00

39   #89         3.0000E-01     80   #207          2.8000E-01

40   #101        5.4000E+00     81   #194          5.4000E+00

41   #99         2.2200E+00     82   #206          2.0000E+00

 

 

Table IV

PCB Congener Calibration Concentrations - DB-1 Column

 #  NAME        AMOUNT, ng/ml    #   NAME         AMOUNT, ng/ml
 1   #1          3.6000E+01     44   #97           1.7000E+00

 2   #3          2.1000E+01     45   #87           3.0000E+00

 3   #4/10       1.0000E+01     46   #85           2.1000E+00

 4   #7/9        3.6000E+00     47   #136          2.3000E+00

 5   #6          5.7000E+00     48   #110          5.7000E+00

 6   #8/5        4.2000E+01     49   #82           1.3000E+00

 7   #14         3.1600E+01     50   #151          5.1000E+00

 8   ISTD 1#30   1.4200E+01     51   #135          8.4000E-01

 9   #18         1.1000E+01     52   #144          1.8000E+00

10   #15/17      1.1000E+01     53   #123/149/118  1.2000E+01

11   #24/27      7.8000E-01     54   #105/146/132  5.3000E+00

12   #16         6.0000E+00     56   #153          8.1000E+00

13   #32         5.7000E+00     57   #141          5.1000E+00

14   #26         2.2000E+00     58   #130/176      1.0000E+00

15   #25         9.6000E-01     59   #138/163      8.1000E+00

16   #31         1.4000E+01     60   #158          7.5000E-01

17   #28         1.3000E+01     61   #166          8.4000E+00

18   #33/53      1.1800E+01     62   #178          3.3000E+00

20   #22/51      9.2000E+00     64   #182/187/128  1.5000E+01

21   #45         2.7000E+00     65   #183          5.1000E+00

22   #46         1.2000E+00     66   #167          1.9000E+00

23   #52         1.3500E+01     67   #185          1.4000E+00

24   #49         6.9000E+00     68   #174          9.6000E+00

25   #47         3.1000E+00     69   #177          5.1000E+00

26   #48         3.3000E+00     70   #171/156      1.5000E+00

27   #65         7.8000E+00     71   #173/157/202  1.4000E+00

28   #44/37      1.7000E+01     72   #200          1.5000E+00

29   #42         4.2000E+00     73   ISTD 2#204    1.5600E+01

30   #41/71/64   1.2000E+01     74   #172          1.7000E+00

31   #40         2.8000E+00     76   #180          1.8000E+01

32   #63         6.3000E-01     77   #193          1.3000E+00

33   #74         5.7000E+00     78   #199          1.3000E+00

34   #70/76      1.0000E+01     79   #170          3.6000E+00

35   #66         1.6000E+01     80   #190          1.4000E+00

36   #95         6.0000E+00     81   #198          3.6000E-01

37   #91         1.5000E+00     82   #201          1.3000E+01

38   #56/60      1.0000E+01     83   #203/196      1.3000E+01

39   #84         3.9000E+00     84   #195          2.0000E+00

40   #89/92      1.8000E+00     85   #208          3.1000E-01

41   #101        5.4000E+00     86   #207          2.8000E-01

42   #99         2.2000E+00     87   #194          5.4000E+00

43   #83         4.5000E-01     88   #206          2.0000E+00
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APPENDIX C WSLH PROTOCOL METHOD 1480: Perfluorinated Compounds in Fish Tissue
ESS ORG METHOD 1480
Analysis of Perfluorinated Compounds in Fish Tissue by HPLC-MS/MS 

Matrix: Tissue

2. Scope and Application
17.4. This is a high performance liquid chromatographic triple quadrupole mass spectrometric (HPLC-MS/MS) method applicable to the determination of perfluorinated compounds in fish tissue.  

17.5. The following compounds and reporting limits are listed below for this method:

                            
Report limit            


Analyte                  
ng/g
            

Perfluoro-1-octanesulfonate 
0.50
Perfluoro-1-butanesulfonate
0.50
Perflioro-1-hexanesulfonate
0.50
Perfluoro-1-heptanesulfonate
0.50
Perfluoro-1-decanesulfonate
0.50
Perfluoro-n-octanoic acid
0.50
 

Perfluoro-n-butanoic acid
2.0 

Perfluoro-n-pentanoic acid
0.50
Perfluoro-n-hexanoic acid
0.50
Perfluoro-n-heptanoic acid
0.50         

Perfluoro-n-nonanoic acid
0.50
Perfluoro-n-decanoic acid
0.50
Perfluoro-n-undodecanoic acid
0.50
Perfluoro-n-dodecanoic acid
0.50
Perfluoro-n-tridecanoic acid
0.50
Perfluoro-n-tetradecanoic acid
0.50

Perfluoro-1-octanesulfonamide
0.50 

18. Summary of Method: 

18.1. Perfluorinated compounds (PFCs) present in an fish tissue sample are extracted by an ion-pairing  liquid/liquid extraction with MTBE, evaporated to dryness under nitrogen gas, reconstituted in 50:50 2 mM ammonium acetate:MeOH and then analyzed by HPLC-MS/MS.  Separation of the analytes is achieved using gradient elution chromatography.  After elution from the HPLC column, the analytes are analyzed using a turbo ion spray triple quadruple mass spectrometer in the negative ionization mode.

18.2. List Regulatory Deviations: This section is not applicable to this method.

19. Safety and Waste Management:

19.1. General safety practices for all laboratory operations are outlined in the Chemical Hygiene Plan for Environmental Sciences

19.2. All laboratory waste, excess reagents, and samples will be disposed of in a manner which is consistent with applicable rules and regulations.  Waste disposal guidelines are described in the University of Wisconsin Chemical Safety and Disposal Guide.
20. Sampling Handling and Preservation: Samples must be iced or refrigerated at 4oC in transport and frozen as soon as possible away from light from the time of collection until analysis.  Perfluorinated compounds have been shown to be stable for several months under these conditions.

21. Interferences: Matrix interference may be caused by contaminants that are present in the sample.  The extent of matrix interference is unknown until further sample analysis is completed.
22. Reagents and Standards:

22.1. Reagents
22.1.1. Methanol, Acetic Acid - HPLC grade
22.1.2. Ammonium Acetate, Reagent grade
22.1.3. Tetrabutylammonium hydrogen sulfate (TBA)
22.1.4. Concentrated sodium hydroxide (NaOH)
22.1.5. Sodium carbonate (Na2CO3)
22.1.6. Sodium bicarbonate (NaHCO3)
22.1.7. 18 Mohm water
22.2. Reagent Preparation
22.2.1. 2mM Ammonium Acetate in Water: Add 0.154 g of ammonium acetate to 1 liter of 18 Mohm water
22.2.2. 0.5 M TBA, pH 10: Weigh 169 g TBA into a beaker containing approximately 500 ml 18 Mohm H2O.  Adjust to pH 10 with NaOH solution.  Dilute to a final volume of 1,000 ml with 18 Mohm H2O.
22.2.3. 0.25 M Na2CO3/NaHCO3 buffer – Weigh 26.5 g Na2CO3 and 21.0 g NaHCO3 into a 1000-ml volumetric flask and dilute with 18 Mohm H2O.
22.3. Standards
22.3.1. Prepare stock standard solutions by obtaining a known weight of pure material, dissolving the material in methanol and diluting to volume in a volumetric flask. 
22.3.2. Stock standard solutions should be stored under refrigerated conditions.  
22.3.3. Working calibration standards are extracted matrix spikes.
22.3.4. Stock internal standard solution contains 13C isotopically labeled compounds at a nominal concentration of 50 ng/ml each.

22.3.4.1. Perfluoro-n-[1,2,3,4-13C4]butanoic acid

22.3.4.2. Perfluoro-n-[1,2-13C2]hexanoic acid

22.3.4.3. Perfluoro-n-[1,2,3,4-13C4]octanoic acid

22.3.4.4. Perfluoro-n-[1,2,3,4,5-13C5]nonanoic acid

22.3.4.5. Perfluoro-n-[1,2-13C2]decanoic acid

22.3.4.6. Perfluoro-n-[1,2-13C2]undecanoic acid

22.3.4.7. Perfluoro-n-[1,2-13C2]dodecanoic acid

22.3.4.8. Sodium perfluoro-1-hexane[18O2]sulfonate

22.3.4.9. Sodium perfluoro-1-[1,2,3,4-13C4]octanesulfonate

23. Apparatus:
23.1. Sample bottles:  avoid use of Teflon septa/cap liners

23.2. Analytical Balance capable of accurately weighing to the nearest 0.0001
g.

23.3. 15-ml screw capped polypropylene centrifuge tubes, graduated

23.4. Vortex mixer

23.5. Disposable polypropylene luer tip syringes

23.6. 13-mm syringe filters, 0.2 micron nylon

23.7. 2-ml auto-injector vials with aluminum crimp caps (polypropylene septa)

24. HPLC/MS/MS Instrument Conditions
24.1. The HPLC-MS/MS method is performed on one of two (A or B) Applied Biosystems API 4000 triple quadrupole mass spectrometer (Foster City, CA), which is interfaced to an Agilent 1100 HPLC equipped with a degasser, autosampler and column heating compartment. 

24.2. Method Name: 20100915_PFC.dam 
24.2.1. Synchronization Mode: LC Sync

24.2.2. Auto-Equilibration: Off

24.2.3. Acquisition Duration: 17 minutes 0 seconds

24.2.4. Number of Scans: 937
24.2.5. Period In File: 1

24.2.6. Acquisition Module: Acquisition Method

24.2.7. Software version: Analyst 1.5
24.3. Source height setting-5, Source L/R setting-5
24.4. Agilent 1100 LC Pump Method 

24.4.1. Pump Model:  Agilent 1100 LC Binary pump 

24.4.2. Column:  Zorbax Rapid Resolution, 3.5 µm, 30 mm long x 2.1 mm I.D. (Part # 873700-902).
24.4.3.  Agilent 1100 LC Pump Method Properties 

	Minimum Pressure (psi)
	0.0

	Maximum Pressure (psi)
	5801.0

	Dead Volume (µl)
	40.0

	Maximum Flow Ramp (ml/min²)
	100.0

	Maximum Pressure Ramp (psi/sec)
	290.0

	Left Compressibility
	50.0

	Right Compressibility
	115.0

	Left Dead Volume (µl)
	40.0

	Right Dead Volume (µl)
	40.0

	Left Stroke Volume (µl)
	-1.0

	Right Stroke Volume (µl)
	-1.0

	Left Solvent
	A2 

	Right Solvent
	B2


24.4.4. Step Table:

	Step
	Total Time (min)
	Flow Rate (µl/min)
	A   (%)
	B (%)

	0
	0.00
	250
	70
	30

	1
	0.50
	250
	20
	80

	2
	9.00
	250
	20
	80

	3
	9.01
	500
	10
	90

	4
	11.00
	500
	10
	90

	5
	11.01
	500
	70
	30

	6
	14.00
	500
	70
	30

	7
	14.01
	250
	70
	30

	8
	17.00
	250
	70
	30


24.5. Agilent 1100 Autosampler Properties 

	Autosampler Model
	Agilent 1100 Autosampler

	Syringe Size (µl)
	100

	Injection Volume (µl)
	5.00

	Draw Speed (µl/min)
	200.0

	Eject Speed (µl/min)
	200.0

	Needle Level (mm)
	1.00

	Temperature Control
	Not used

	Wash Vial Number
	100

	Wash Rack Number
	1

	Use Custom Injector Program
	No


24.6. Agilent 1100 Column Oven Properties 

	Left Temperature (°C)
	30.00

	Right Temperature (°C)
	30.00

	Temperature Tolerance +(°C):
	1.00

	Start Acquisition Tolerance +(°C)
	0.50

	Time Table
	(Not Used)

	Column Switching Valve
	Installed

	Position for first sample in the batch
	 Left 

	Use same position for all samples in the batch


24.7. MS/MS Method Properties:
24.7.1. Period 1:
24.7.1.1. Scans in Period: 937
24.7.1.2. Relative Start Time: 0.00 msec
24.7.1.3. Experiments in Period: 1
24.7.2. Period 1  Experiment 1:

	Scan Type:
	MRM (MRM)

	Scheduled MRM
	No

	Polarity:
	Negative

	Scan Mode:
	N/A

	Ion Source:
	Turbo Spray

	Resolution Q1:
	Unit

	Resolution Q3:
	Unit

	Intensity Thres.:
	0.00 cps

	Settling Time:
	0.0000 msec

	MR Pause:
	5.0000 msec

	MCA:
	No

	Step Size:
	0.00 Da


24.7.3. Parameters:
	Analyte
	Q1 Mass (Da)
	Q3 Mass (Da)
	Dwell   (msec)
	DP
	CE
	CXP

	PFOS-1
	498.90
	80.00
	25.00
	-55.00
	-72.00
	-5.00

	PFOS-2
	498.90
	99.00
	25.00
	-55.00
	-64.00
	-17.00

	PFOS-3
	498.90
	180.00
	25.00
	-55.00
	-50.00
	-9.00

	PFOA-1
	413.10
	368.80
	25.00
	-25.00
	-14.00
	-1.00

	PFOA-2
	413.10
	168.90
	25.00
	-25.00
	-26.00
	-9.00

	PFOS IS-1
	502.92
	80.27
	25.00
	-100.00
	-70.00
	-3.00

	PFOS IS-2
	502.92
	98.96
	25.00
	-100.00
	-62.00
	-7.00

	PFOA IS-1
	416.78
	372.10
	25.00
	-35.00
	-14.00
	-9.00

	PFOA IS-2
	416.78
	169.00
	25.00
	-35.00
	-26.00
	-7.00

	PFBS
	299.00
	80.00
	25.00
	-70.00
	-58.00
	-5.00

	PFHxS
	399.05
	80.20
	25.00
	-80.00
	-68.00
	-1.00

	PFHpS
	449.00
	80.20
	25.00
	-80.00
	-74.00
	-5.00

	PFDS
	599.03
	80.10
	25.00
	-70.00
	-86.00
	-5.00

	PFBA
	213.00
	169.18
	25.00
	-25.00
	-12.00
	-13.00

	PFPA
	263.15
	219.16
	25.00
	-25.00
	-12.00
	-11.00

	PFHxA
	313.05
	269.20
	25.00
	-25.00
	-15.00
	-15.00

	PFHpA
	363.10
	319.05
	25.00
	-30.00
	-12.00
	-7.00

	PFNA
	463.06
	418.82
	25.00
	-30.00
	-14.00
	-11.00

	PFDA
	513.09
	468.99
	25.00
	-35.00
	-16.00
	-11.00

	PFUdA
	563.09
	519.17
	25.00
	-40.00
	-16.00
	-9.00

	PFDoA
	613.12
	569.20
	25.00
	-35.00
	-18.00
	-9.00

	PFTrDA
	663.04
	619.23
	25.00
	-35.00
	-16.00
	-11.00

	PFTeDA
	713.09
	669.14
	25.00
	-40.00
	-18.00
	-11.00

	PFBA IS
	216.97
	171.93
	25.00
	-40.00
	-14.00
	-9.00

	PFHxA IS
	314.98
	270.03
	25.00
	-45.00
	-14.00
	-7.00

	PFHxS IS
	403.02
	103.18
	25.00
	-100.00
	-52.00
	-5.00

	PFNA IS
	468.00
	423.00
	25.00
	-60.00
	-16.00
	-5.00

	PFDA IS
	515.06
	469.93
	25.00
	-60.00
	-18.00
	-7.00

	PFUdA IS
	565.05
	520.04
	25.00
	-55.00
	-18.00
	-15.00

	PFDoA IS
	615.09
	570.19
	25.00
	-70.00
	-18.00
	-9.00

	FOSA
	498.02
	78.14
	25.00
	-80.00
	-60.00
	-5.00

	FOSA IS
	506.08
	78.15
	25.00
	-85.00
	-60.00
	-5.00


24.8. Parameter Table (Period 1 Experiment 1):

	CUR: 
	35.00

	GS1: 
	40.00

	GS2: 
	40.00

	IS: 
	-4500.00

	TEM: 
	400.00

	ihe: 
	ON

	CAD: 
	10.00

	EP
	-10.00


24.9. Electron Multiplier Settings

	Detector Paramenters (Negative):

	CEM
	2200.0

	DF
	200.0


25. Quality Control

25.1. For general quality control, procedures see the Quality Assurance Manual.  For specific quality control acceptance limits that apply to laboratory control samples, surrogates, calibration check standards, matrix spikes, and duplicates for this analytical procedure please consult the laboratory's LIMS system.  For details, see the standard operating procedure "ESS ORG QA0001 QAWRKSHT" located at O:\SOP\EHD\ESS\Enviro Organic\Organic and Air Chem\Final\Quality Assurance (QA)\ESS ORG QA 0001_QAWRKSHT.doc.

25.2. Before any analysis is done, the MS/MS detector should pass a polypropylene glycol (PPG) tune check.  A standard containing 300 M of SCIEX Mixed PPG solution is run.  The spectra of should meet the recommended SCIEX operating criteria before samples are run.  A tune check should be performed periodically (eg. Quarterly and after PM or other service)  See example SCIEX tuning criteria in 9.3 below:
25.3. SCIEX tuning criteria for PPGs in negative Turbo Ion Spray mode (NOTE: cps = counts per second and FWHM = field width at half mass.
	Mass


	Q1

cps
	Mass criteria
	Q3

cps
	FWHM

	934
	>/= 2.0e7
	0.6 to 0.8 amu
	>/= 2.0e7
	0.6 to 0.8 amu

	2036
	>/= 3.0e6
	0.6 to 0.8 amu
	N/A
	N/A


25.4. Minimum quality control (QC) requirements may include initial demonstration of laboratory capability, analysis of laboratory reagent blanks, laboratory fortified samples, laboratory fortified blanks and QC samples.  

25.5. Laboratory reagent blanks - The analyst must demonstrate that all glassware and reagent interferences are under control.  Before a new set of samples is extracted, a laboratory reagent blank (LRB) must be analyzed.  If within the retention time window of any analyte of interest the LRB produces a peak that would prevent the determination of that analyte, determine the source of contamination and eliminate the interference before processing samples.

25.6. Assessing laboratory performance with laboratory fortified blanks (LFB) – Laboratory fortified blanks spiked over the working range are the calibration standards for this method.

25.7. Assessing analyte recovery with laboratory fortified sample matrix – If sufficient sample is available, the laboratory will add a known concentration to a minimum of 5% of the routine samples or one sample per set, whichever is greater.  The spiking concentration should not be less than 2-5 times the background concentration of the sample selected for fortification.  Calculate the percent recovery, P, of the concentration for each analyte, after correcting the analytical result, X, from the fortified sample for the background concentration, b, measured in the unfortified sample, i.e.:

P = 100 (X - b) / fortifying concentration

25.8. Until the laboratory acquires the appropriate number of LFB data points (20 - 30) for in house statistical limits, the limits specified in the EPA Solid Waste methods manual will be used as guidance which is 70-130%. 
25.9. Assessing precision with duplicates: If sufficient sample is available, with each batch of samples, the laboratory should analyze one serum in duplicate.  Based upon the analyst’s experience, a sample which is expected to contain the analytes above the limit of quantitation should be chosen to duplicate,  Until the laboratory acquires the appropriate number of data points (20-30) for in house statistical limits, the limits specified in the EPA Solid Waste methods manual, which are 70-130%, will be used as guidance.
25.10. Identification of Analytes - The retention time window for all compounds is monitored.  In addition, each compound that is detected is confirmed by a confirmation ion pair.
26. Method Calibration

26.1. Working Standard Preparation Procedure

26.1.1. Due to matrix effects, volumetric dilutions of stock methanolic standard solutions cannot be used as working calibration standards.  Instead, all quantitation is based upon matrix matched extracted standard curves, using the same extraction protocol that is employed for the samples (Section 11).  The matched matrix, ocean perch tissue, is spiked at 6 standard curve levels which are as follows:  0.10, 0.25, 1.0, 2.5, 5.0, 10.0, and 50.0 ng/g.   

26.1.2. Inject each extracted calibration standard.  The Applied Biosystems Analyst data system is used to prepare an internal standard linear calibration curve for each analyte.  An R value of greater than or equal to 0.995 will be used as guidance to verify the acceptability of the curve.

26.2. The working calibration curve must be verified on each working day by the injection of one or more calibration standards at the beginning and end of each analytical run, and after the analysis of 10 samples if 10 or more samples are analyzed in an analysis day.  In addition, or minus 20% will be used as guidance for acceptability of the calibration check standard.  If the check standard varies by more than 20 percent, then a new calibration curve may need to be generated. 

26.3. One calibration check standard, which is a LFB, is extracted with each batch of samples.

27. Sample Preparation Procedure

27.1. A frozen aliquot of 1g of tissue is transferred into a 50 ml polypropylene centrifuge tube.  Spike the sample with mass labeled internal standard solution at the same concentration as the standards (ISTD target concentration is nominally 0.5 ng/g).  

27.2. Four (4.0) ml Milli-Q water is added to the spiked tissue and the mixture is homogenized using a hand held homogenizer (Tissue Tearor, Biospec Products Inc.).  

27.3. Two (2.0) ml of 0.5 M TBA and 3.0 ml of 0.25 M Na2CO3/NaHCO3 buffer solutions are added to the homogenate in the tube, and after briefly vortex mixing, 10 ml of MTBE is added.  The contents of the tube are vortex mixed again for and then extracted by shaking on a wrist action shaker for approximately 20 minutes. 

27.4.  The extract is centrifuged at 3000 rpm for at least 10 minutes and the upper MTBE layer is transferred into a 15 ml polypropylene tube.  Repeat the MTBE extraction step two additional times with 10 ml of MTBE.  

27.5. The extract is then reconstituted using 0.5 ml of MeOH.  An additional 0.5 ml of 2 mM ammonium acetate is added to each MeOH extract to achieve a 50:50 solution.  

27.6. The reconstituted sample is passed through a 0.2 m syringe filter into a 2 ml auto-injector vial and a non-PTFE septum crimp cap is affixed.

28. Calculations: Calculations are performed using the Applied Biosystems Analyst software, performing a multilevel calibration, and using a linear fit.  

29. Data Management: Data is collected and calculations are made on a PC-based system running SCIEX Analyst Software by the analyst.  Perfluorinated analyte data is transcribed onto the sample worksheet, reviewed, and transferred to the Laboratory's LIMS system manually by the analyst (or designee).  It is then reviewed by peers or the section supervisor before being released.
30. Definitions: General definitions of other terms that may be used in this method are found in Section 19 of the SLH Quality Assurance Manual.

31. Method Performance: Where applicable the laboratory's initial accuracy and precision data (MDLs and IDCs) were generated in compliance with the reference method and the Departments standard operating procedure "ESS ORG QA0012 LOD and LOQ Determinations".  All data is stored with sample date in the year it was run.  QC personnel keep a spreadsheet of the MDLs data.
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Appendix D: Waterfowl Collection Data Sheet
	Species
	Sample ID
	Location
	Banded Yes/No
	Date Collected

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	
	
	
	
	


Appendix E – WSLH Detection and Control Limits
	Method1 = Reagent blank;  Lab Matrix2 = clean tissue (example: Ocean perch)
	 
	 
	 
	 
	 
	 

	Element
	Matrix
	Instrument
	Code
	QC Type
	Conc. Range
	Limit
	LOD
	LOQ
	Reporting Limit

	Cd
	Tissue
	ICP
	I220ITT001DTI1
	Duplicate, Absolute difference
	0 - 1 ug/g
	0.03
	0.03 ug/g
	0.10 ug/g
	 

	Cd
	Tissue
	ICP
	I220ITT001STI1
	Spike, % Recovery
	all
	74 - 117
	0.03 ug/g
	0.10 ug/g
	 

	Pb
	Tissue
	ICP
	I380ITT001DTI1
	Duplicate, Absolute difference
	0 - 25 ug/g
	0.8
	0.8
	2.5
	 

	Pb
	Tissue
	ICP
	I380ITT001STI1
	Spike, % Recovery
	all
	75 - 125
	0.8
	2.5
	 

	Hg
	Tissue
	AA, cold vapor
	I430XTT001DTI1
	Duplicate, Absolute difference
	0 - 0.13
	0.016
	0.004 ug/g
	0.013 ug/g
	 

	Hg
	Tissue
	AA, cold vapor
	I430XTT001DTI2
	Duplicate, % Rel Diff
	> 0.13
	17.2
	0.004 ug/g
	0.013 ug/g
	 

	Hg
	Tissue
	AA, cold vapor
	I430XTT001STI1
	Spike, % Recovery
	all
	75.0 - 118.8
	0.004 ug/g
	0.013 ug/g
	 

	PERCENT FAT
	TISSUE
	Balance
	O1400F1001DTI1
	Duplicate, % Rel Diff
	all
	30
	NA 
	NA 
	0.50%

	Hexachlorobenzene
	TISSUE
	GC by capillary/ECD
	O1410B2001DTI1
	Duplicate, % Rel Diff
	all
	40
	NA 
	NA 
	0.01 µg/g

	Hexachlorobenzene
	TISSUE
	GC by capillary/ECD
	O1410B2001STI1
	Spike, % Recovery
	all
	45-120
	NA 
	NA 
	0.01 µg/g

	Hexachlorobenzene
	Method1
	GC by capillary/ECD
	O1410B2001BMX1
	Blank: result alone (µg/g)
	all
	<0.01
	NA 
	NA 
	0.01 µg/g

	Hexachlorobenzene
	Standard
	GC by capillary/ECD
	O1410B2001CSX1
	Check:  % Different
	all
	+25
	NA 
	NA 
	 

	HEPTACHLOR EPOXIDE
	TISSUE
	GC by capillary/ECD
	O1410B4001DTI1
	Duplicate, % Rel Diff
	all
	40
	NA 
	NA 
	0.05 µg/g

	HEPTACHLOR EPOXIDE
	TISSUE
	GC by capillary/ECD
	O1410B4001STI1
	Spike, % Recovery
	all
	45-120
	NA 
	NA 
	0.05 µg/g

	HEPTACHLOR EPOXIDE
	Method1
	GC by capillary/ECD
	O1410B4001BMX1
	Blank: result alone (µg/g)
	all
	<0.05
	NA 
	NA 
	0.05 µg/g

	HEPTACHLOR EPOXIDE
	Standard
	GC by capillary/ECD
	O1410B4001CSX1
	Check:  % Different
	all
	+25
	NA 
	NA 
	 

	OXYCHLORDANE
	TISSUE
	GC by capillary/ECD
	O1410B8001DTI1
	Duplicate, % Rel Diff
	all
	40
	NA 
	NA 
	0.05 µg/g

	OXYCHLORDANE
	TISSUE
	GC by capillary/ECD
	O1410B8001STI1
	Spike, % Recovery
	all
	45-120
	NA 
	NA 
	0.05 µg/g

	OXYCHLORDANE
	Method1
	GC by capillary/ECD
	O1410B8001BMX1
	Blank: result alone (µg/g)
	all
	<0.05
	NA 
	NA 
	0.05 µg/g

	OXYCHLORDANE
	Standard
	GC by capillary/ECD
	O1410B8001CSX1
	Check:  % Different
	all
	+25
	NA 
	NA 
	 

	#4/10
	TISSUE
	GC by capillary/ECD
	O1410D2002DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	3.4  ng/g
	11 ng/g
	 

	#4/10
	Lab Matrix2
	GC by capillary/ECD
	O1410D2002SLX1
	Spike, % Recovery
	all
	25-130
	3.4  ng/g
	11 ng/g
	 

	#4/10
	Method1
	GC by capillary/ECD
	O1410D2002BMX1
	Blank: result alone (ng/g)
	all
	<3.4
	3.4  ng/g
	11 ng/g
	 

	#7/9
	TISSUE
	GC by capillary/ECD
	O1410D2003DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.60 ng/g
	2.0 ng/g
	 

	#7/9
	Lab Matrix2
	GC by capillary/ECD
	O1410D2003SLX1
	Spike, % Recovery
	all
	25-130
	0.60 ng/g
	2.0 ng/g
	 

	#7/9
	Method1
	GC by capillary/ECD
	O1410D2003BMX1
	Blank: result alone (ng/g)
	all
	<0.60
	0.60 ng/g
	2.0 ng/g
	 

	#6
	TISSUE
	GC by capillary/ECD
	O1410D2004DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.3 ng/g
	4.3 ng/g
	 

	#6
	Lab Matrix2
	GC by capillary/ECD
	O1410D2004SLX1
	Spike, % Recovery
	all
	25-130
	1.3 ng/g
	4.3 ng/g
	 

	#6
	Method1
	GC by capillary/ECD
	O1410D2004BMX1
	Blank: result alone (ng/g)
	all
	<1.3
	1.3 ng/g
	4.3 ng/g
	 

	#6
	Standard
	GC by capillary/ECD
	O1410D2004CSX1
	Check:  % Different
	all
	+20
	1.3 ng/g
	4.3 ng/g
	 

	#8/5
	TISSUE
	GC by capillary/ECD
	O1410D2005DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	3.3 ng/g
	11 ng/g
	 

	#8/5
	Lab Matrix2
	GC by capillary/ECD
	O1410D2005SLX1
	Spike, % Recovery
	all
	25-130
	3.3 ng/g
	11 ng/g
	 

	#8/5
	Method1
	GC by capillary/ECD
	O1410D2005BMX1
	Blank: result alone (ng/g)
	all
	<3.3
	3.3 ng/g
	11 ng/g
	 

	#19
	TISSUE
	GC by capillary/ECD
	O1410D2006DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.0 ng/g
	3.3 ng/g
	 

	#19
	Lab Matrix2
	GC by capillary/ECD
	O1410D2006SLX1
	Spike, % Recovery
	all
	25-130
	1.0 ng/g
	3.3 ng/g
	 

	#19
	Method1
	GC by capillary/ECD
	O1410D2006BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0 ng/g
	3.3 ng/g
	 

	#18
	TISSUE
	GC by capillary/ECD
	O1410D2007DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.0 ng/g
	3.3 ng/g
	 

	#18
	Lab Matrix2
	GC by capillary/ECD
	O1410D2007SLX1
	Spike, % Recovery
	all
	40-130
	1.0 ng/g
	3.3 ng/g
	 

	#18
	Method1
	GC by capillary/ECD
	O1410D2007BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0 ng/g
	3.3 ng/g
	 

	#15/17
	TISSUE
	GC by capillary/ECD
	O1410D2008DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.5 ng/g
	5.0 ng/g
	 

	#15/17
	Lab Matrix2
	GC by capillary/ECD
	O1410D2008SLX1
	Spike, % Recovery
	all
	40-130
	1.5 ng/g
	5.0 ng/g
	 

	#15/17
	Method1
	GC by capillary/ECD
	O1410D2008BMX1
	Blank: result alone (ng/g)
	all
	<1.5
	1.5 ng/g
	5.0 ng/g
	 

	#24/27
	TISSUE
	GC by capillary/ECD
	O1410D2009DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.60 ng/g
	2.0 ng/g
	 

	#24/27
	Lab Matrix2
	GC by capillary/ECD
	O1410D2009SLX1
	Spike, % Recovery
	all
	40-130
	0.60 ng/g
	2.0 ng/g
	 

	#24/27
	Method1
	GC by capillary/ECD
	O1410D2009BMX1
	Blank: result alone (ng/g)
	all
	<0.6
	0.60 ng/g
	2.0 ng/g
	 

	#16/32
	TISSUE
	GC by capillary/ECD
	O1410D2010DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.7  ng/g
	5.7 ng/g
	 

	#16/32
	Lab Matrix2
	GC by capillary/ECD
	O1410D2010SLX1
	Spike, % Recovery
	all
	40-130
	1.7  ng/g
	5.7 ng/g
	 

	#16/32
	Method1
	GC by capillary/ECD
	O1410D2010BMX1
	Blank: result alone (ng/g)
	all
	<1.7
	1.7  ng/g
	5.7 ng/g
	 

	#26
	TISSUE
	GC by capillary/ECD
	O1410D2011DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.0 ng/g
	3.3 ng/g
	 

	#26
	Lab Matrix2
	GC by capillary/ECD
	O1410D2011SLX1
	Spike, % Recovery
	all
	40-130
	1.0 ng/g
	3.3 ng/g
	 

	#26
	Method1
	GC by capillary/ECD
	O1410D2011BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0 ng/g
	3.3 ng/g
	 

	#26
	Standard
	GC by capillary/ECD
	O1410D2011CSX1
	Check:  % Different
	all
	+30
	1.0 ng/g
	3.3 ng/g
	 

	#25
	TISSUE
	GC by capillary/ECD
	O1410D2012DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.0  ng/g
	3.3 ng/g
	 

	#25
	Lab Matrix2
	GC by capillary/ECD
	O1410D2012SLX1
	Spike, % Recovery
	all
	40-130
	1.0  ng/g
	3.3 ng/g
	 

	#25
	Method1
	GC by capillary/ECD
	O1410D2012BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	#28/31
	TISSUE
	GC by capillary/ECD
	O1410D2013DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	2.0  ng/g
	6.7 ng/g
	 

	#28/31
	Lab Matrix2
	GC by capillary/ECD
	O1410D2013SLX1
	Spike, % Recovery
	all
	40-130
	2.0  ng/g
	6.7 ng/g
	 

	#28/31
	Method1
	GC by capillary/ECD
	O1410D2013BMX1
	Blank: result alone (ng/g)
	all
	<2.0
	2.0  ng/g
	6.7 ng/g
	 

	#33
	TISSUE
	GC by capillary/ECD
	O1410D2014DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.0  ng/g
	3.3 ng/g
	 

	#33
	Lab Matrix2
	GC by capillary/ECD
	O1410D2014SLX1
	Spike, % Recovery
	all
	40-130
	1.0  ng/g
	3.3 ng/g
	 

	#33
	Method1
	GC by capillary/ECD
	O1410D2014BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	#53
	TISSUE
	GC by capillary/ECD
	O1410D2015DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.60 ng/g
	2.0 ng/g
	 

	#53
	Lab Matrix2
	GC by capillary/ECD
	O1410D2015SLX1
	Spike, % Recovery
	all
	40-130
	0.60 ng/g
	2.0 ng/g
	 

	#53
	Method1
	GC by capillary/ECD
	O1410D2015BMX1
	Blank: result alone (ng/g)
	all
	<0.60
	0.60 ng/g
	2.0 ng/g
	 

	#51
	TISSUE
	GC by capillary/ECD
	O1410D2016DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.60 ng/g
	2.0 ng/g
	 

	#51
	Lab Matrix2
	GC by capillary/ECD
	O1410D2016SLX1
	Spike, % Recovery
	all
	40-130
	0.60 ng/g
	2.0 ng/g
	 

	#51
	Method1
	GC by capillary/ECD
	O1410D2016BMX1
	Blank: result alone (ng/g)
	all
	<0.60
	0.60 ng/g
	2.0 ng/g
	 

	#22
	TISSUE
	GC by capillary/ECD
	O1410D2017DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.5 ng/g
	5.0 ng/g
	 

	#22
	Lab Matrix2
	GC by capillary/ECD
	O1410D2017SLX1
	Spike, % Recovery
	all
	40-130
	1.5 ng/g
	5.0 ng/g
	 

	#22
	Method1
	GC by capillary/ECD
	O1410D2017BMX1
	Blank: result alone (ng/g)
	all
	<1.5
	1.5 ng/g
	5.0 ng/g
	 

	#45
	TISSUE
	GC by capillary/ECD
	O1410D2018DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.80 ng/g
	2.7 ng/g
	 

	#45
	Lab Matrix2
	GC by capillary/ECD
	O1410D2018SLX1
	Spike, % Recovery
	all
	40-130
	0.80 ng/g
	2.7 ng/g
	 

	#45
	Method1
	GC by capillary/ECD
	O1410D2018BMX1
	Blank: result alone (ng/g)
	all
	<0.80
	0.80 ng/g
	2.7 ng/g
	 

	#46
	TISSUE
	GC by capillary/ECD
	O1410D2019DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.80 ng/g
	2.7 ng/g
	 

	#46
	Lab Matrix2
	GC by capillary/ECD
	O1410D2019SLX1
	Spike, % Recovery
	all
	40-130
	0.80 ng/g
	2.7 ng/g
	 

	#46
	Method1
	GC by capillary/ECD
	O1410D2019BMX1
	Blank: result alone (ng/g)
	all
	<0.80
	0.80 ng/g
	2.7 ng/g
	 

	#52
	TISSUE
	GC by capillary/ECD
	O1410D2020DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.90 ng/g
	3.0 ng/g
	 

	#52
	Lab Matrix2
	GC by capillary/ECD
	O1410D2020SLX1
	Spike, % Recovery
	all
	60-130
	0.90 ng/g
	3.0 ng/g
	 

	#52
	Method1
	GC by capillary/ECD
	O1410D2020BMX1
	Blank: result alone (ng/g)
	all
	<0.90
	0.90 ng/g
	3.0 ng/g
	 

	#49
	TISSUE
	GC by capillary/ECD
	O1410D2021DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#49
	Lab Matrix2
	GC by capillary/ECD
	O1410D2021SLX1
	Spike, % Recovery
	all
	60-130
	0.70 ng/g
	2.3 ng/g
	 

	#49
	Method1
	GC by capillary/ECD
	O1410D2021BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#47/48
	TISSUE
	GC by capillary/ECD
	O1410D2022DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.2 ng/g
	4.0 ng/g
	 

	#47/48
	Lab Matrix2
	GC by capillary/ECD
	O1410D2022SLX1
	Spike, % Recovery
	all
	60-130
	1.2 ng/g
	4.0 ng/g
	 

	#47/48
	Method1
	GC by capillary/ECD
	O1410D2022BMX1
	Blank: result alone (ng/g)
	all
	<1.2
	1.2 ng/g
	4.0 ng/g
	 

	#44
	TISSUE
	GC by capillary/ECD
	O1410D2023DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.80 ng/g
	2.7 ng/g
	 

	#44
	Lab Matrix2
	GC by capillary/ECD
	O1410D2023SLX1
	Spike, % Recovery
	 
	60-130
	0.80 ng/g
	2.7 ng/g
	 

	#44
	Method1
	GC by capillary/ECD
	O1410D2023BMX1
	Blank: result alone (ng/g)
	all
	<0.80
	0.80 ng/g
	2.7 ng/g
	 

	#37/42
	TISSUE
	GC by capillary/ECD
	O1410D2024DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.2 ng/g
	4.0 ng/g
	 

	#37/42
	Lab Matrix2
	GC by capillary/ECD
	O1410D2024SLX1
	Spike, % Recovery
	all
	60-130
	1.2 ng/g
	4.0 ng/g
	 

	#37/42
	Method1
	GC by capillary/ECD
	O1410D2024BMX1
	Blank: result alone (ng/g)
	all
	<1.2
	1.2 ng/g
	4.0 ng/g
	 

	#41/71/64
	TISSUE
	GC by capillary/ECD
	O1410D2025DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.2 ng/g
	4.0 ng/g
	 

	#41/71/64
	Lab Matrix2
	GC by capillary/ECD
	O1410D2025SLX1
	Spike, % Recovery
	all
	60-130
	1.2 ng/g
	4.0 ng/g
	 

	#41/71/64
	Method1
	GC by capillary/ECD
	O1410D2025BMX1
	Blank: result alone (ng/g)
	all
	<1.2
	1.2 ng/g
	4.0 ng/g
	 

	#40
	TISSUE
	GC by capillary/ECD
	O1410D2026DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.80 ng/g
	2.7 ng/g
	 

	#40
	Lab Matrix2
	GC by capillary/ECD
	O1410D2026SLX1
	Spike, % Recovery
	all
	60-130
	0.80 ng/g
	2.7 ng/g
	 

	#40
	Method1
	GC by capillary/ECD
	O1410D2026BMX1
	Blank: result alone (ng/g)
	all
	<0.80
	0.80 ng/g
	2.7 ng/g
	 

	#63
	TISSUE
	GC by capillary/ECD
	O1410D2027DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.90 ng/g
	3.0 ng/g
	 

	#63
	Lab Matrix2
	GC by capillary/ECD
	O1410D2027SLX1
	Spike, % Recovery
	all
	60-130
	0.90 ng/g
	3.0 ng/g
	 

	#63
	Method1
	GC by capillary/ECD
	O1410D2027BMX1
	Blank: result alone (ng/g)
	all
	<0.90
	0.90 ng/g
	3.0 ng/g
	 

	#74
	TISSUE
	GC by capillary/ECD
	O1410D2028DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#74
	Lab Matrix2
	GC by capillary/ECD
	O1410D2028SLX1
	Spike, % Recovery
	all
	60-130
	0.70 ng/g
	2.3 ng/g
	 

	#74
	Method1
	GC by capillary/ECD
	O1410D2028BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#70/76
	TISSUE
	GC by capillary/ECD
	O1410D2029DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#70/76
	Lab Matrix2
	GC by capillary/ECD
	O1410D2029SLX1
	Spike, % Recovery
	all
	60-130
	0.70 ng/g
	2.3 ng/g
	 

	#70/76
	Method1
	GC by capillary/ECD
	O1410D2029BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#70/76
	Standard
	GC by capillary/ECD
	O1410D2029CSX1
	Check:  % Different
	all
	+20
	0.70 ng/g
	2.3 ng/g
	 

	#66
	TISSUE
	GC by capillary/ECD
	O1410D2030DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.2 ng/g
	4.0 ng/g
	 

	#66
	Lab Matrix2
	GC by capillary/ECD
	O1410D2030SLX1
	Spike, % Recovery
	all
	60-130
	1.2 ng/g
	4.0 ng/g
	 

	#66
	Method1
	GC by capillary/ECD
	O1410D2030BMX1
	Blank: result alone (ng/g)
	all
	<1.2
	1.2 ng/g
	4.0 ng/g
	 

	#95
	TISSUE
	GC by capillary/ECD
	O1410D2031DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.80 ng/g
	2.7 ng/g
	 

	#95
	Lab Matrix2
	GC by capillary/ECD
	O1410D2031SLX1
	Spike, % Recovery
	all
	60-130
	0.80 ng/g
	2.7 ng/g
	 

	#95
	Method1
	GC by capillary/ECD
	O1410D2031BMX1
	Blank: result alone (ng/g)
	all
	<0.80
	0.80 ng/g
	2.7 ng/g
	 

	#91
	TISSUE
	GC by capillary/ECD
	O1410D2032DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.90 ng/g
	3.0 ng/g
	 

	#91
	Lab Matrix2
	GC by capillary/ECD
	O1410D2032SLX1
	Spike, % Recovery
	all
	60-130
	0.90 ng/g
	3.0 ng/g
	 

	#91
	Method1
	GC by capillary/ECD
	O1410D2032BMX1
	Blank: result alone (ng/g)
	all
	<0.90
	0.90 ng/g
	3.0 ng/g
	 

	#56/60
	TISSUE
	GC by capillary/ECD
	O1410D2033DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.90 ng/g
	3.0 ng/g
	 

	#56/60
	Lab Matrix2
	GC by capillary/ECD
	O1410D2033SLX1
	Spike, % Recovery
	all
	60-130
	0.90 ng/g
	3.0 ng/g
	 

	#56/60
	Method1
	GC by capillary/ECD
	O1410D2033BMX1
	Blank: result alone (ng/g)
	all
	<0.90
	0.90 ng/g
	3.0 ng/g
	 

	#92/84
	TISSUE
	GC by capillary/ECD
	O1410D2034DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.7  ng/g
	5.7 ng/g
	 

	#92/84
	Lab Matrix2
	GC by capillary/ECD
	O1410D2034SLX1
	Spike, % Recovery
	all
	60-130
	1.7  ng/g
	5.7 ng/g
	 

	#92/84
	Method1
	GC by capillary/ECD
	O1410D2034BMX1
	Blank: result alone (ng/g)
	all
	<1.7
	1.7  ng/g
	5.7 ng/g
	 

	#89
	TISSUE
	GC by capillary/ECD
	O1410D2035DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#89
	Lab Matrix2
	GC by capillary/ECD
	O1410D2035SLX1
	Spike, % Recovery
	all
	60-130
	0.70 ng/g
	2.3 ng/g
	 

	#89
	Method1
	GC by capillary/ECD
	O1410D2035BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#101
	TISSUE
	GC by capillary/ECD
	O1410D2036DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#101
	Lab Matrix2
	GC by capillary/ECD
	O1410D2036SLX1
	Spike, % Recovery
	all
	60-130
	0.70 ng/g
	2.3 ng/g
	 

	#101
	Method1
	GC by capillary/ECD
	O1410D2036BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#101
	Standard
	GC by capillary/ECD
	O1410D2036CSX1
	Check:  % Different
	all
	+20
	0.70 ng/g
	2.3 ng/g
	 

	#99
	TISSUE
	GC by capillary/ECD
	O1410D2037DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.60 ng/g
	2.0 ng/g
	 

	#99
	Lab Matrix2
	GC by capillary/ECD
	O1410D2037SLX1
	Spike, % Recovery
	all
	60-130
	0.60 ng/g
	2.0 ng/g
	 

	#99
	Method1
	GC by capillary/ECD
	O1410D2037BMX1
	Blank: result alone (ng/g)
	all
	<0.60
	0.60 ng/g
	2.0 ng/g
	 

	#83
	TISSUE
	GC by capillary/ECD
	O1410D2038DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.60 ng/g
	2.0 ng/g
	 

	#83
	Lab Matrix2
	GC by capillary/ECD
	O1410D2038SLX1
	Spike, % Recovery
	all
	60-130
	0.60 ng/g
	2.0 ng/g
	 

	#83
	Method1
	GC by capillary/ECD
	O1410D2038BMX1
	Blank: result alone (ng/g)
	all
	<0.60
	0.60 ng/g
	2.0 ng/g
	 

	#97
	TISSUE
	GC by capillary/ECD
	O1410D2039DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.50 ng/g
	1.7 ng/g
	 

	#97
	Lab Matrix2
	GC by capillary/ECD
	O1410D2039SLX1
	Spike, % Recovery
	all
	60-130
	0.50 ng/g
	1.7 ng/g
	 

	#97
	Method1
	GC by capillary/ECD
	O1410D2039BMX1
	Blank: result alone (ng/g)
	all
	 
	0.50 ng/g
	1.7 ng/g
	 

	#87
	TISSUE
	GC by capillary/ECD
	O1410D2040DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#87
	Lab Matrix2
	GC by capillary/ECD
	O1410D2040SLX1
	Spike, % Recovery
	all
	60-130
	0.70 ng/g
	2.3 ng/g
	 

	#87
	Method1
	GC by capillary/ECD
	O1410D2040BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#85
	TISSUE
	GC by capillary/ECD
	O1410D2041DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.80 ng/g
	2.7 ng/g
	 

	#85
	Lab Matrix2
	GC by capillary/ECD
	O1410D2041SLX1
	Spike, % Recovery
	all
	60-130
	0.80 ng/g
	2.7 ng/g
	 

	#85
	Method1
	GC by capillary/ECD
	O1410D2041BMX1
	Blank: result alone (ng/g)
	all
	<0.80
	0.80 ng/g
	2.7 ng/g
	 

	#136
	TISSUE
	GC by capillary/ECD
	O1410D2042DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	2.0  ng/g
	6.7 ng/g
	 

	#136
	Lab Matrix2
	GC by capillary/ECD
	O1410D2042SLX1
	Spike, % Recovery
	all
	60-130
	2.0  ng/g
	6.7 ng/g
	 

	#136
	Method1
	GC by capillary/ECD
	O1410D2042BMX1
	Blank: result alone (ng/g)
	all
	<2.0
	2.0  ng/g
	6.7 ng/g
	 

	#77/110
	TISSUE
	GC by capillary/ECD
	O1410D2043DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.80 ng/g
	2.7 ng/g
	 

	#77/110
	Lab Matrix2
	GC by capillary/ECD
	O1410D2043SLX1
	Spike, % Recovery
	all
	60-130
	0.80 ng/g
	2.7 ng/g
	 

	#77/110
	Method1
	GC by capillary/ECD
	O1410D2043BMX1
	Blank: result alone (ng/g)
	all
	<0.80
	0.80 ng/g
	2.7 ng/g
	 

	#82
	TISSUE
	GC by capillary/ECD
	O1410D2044DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.60 ng/g
	2.0 ng/g
	 

	#82
	Lab Matrix2
	GC by capillary/ECD
	O1410D2044SLX1
	Spike, % Recovery
	all
	60-130
	0.60 ng/g
	2.0 ng/g
	 

	#82
	Method1
	GC by capillary/ECD
	O1410D2044BMX1
	Blank: result alone (ng/g)
	all
	<0.60
	0.60 ng/g
	2.0 ng/g
	 

	#151
	TISSUE
	GC by capillary/ECD
	O1410D2045DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#151
	Lab Matrix2
	GC by capillary/ECD
	O1410D2045SLX1
	Spike, % Recovery
	all
	70-130
	0.70 ng/g
	2.3 ng/g
	 

	#151
	Method1
	GC by capillary/ECD
	O1410D2045BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#135/144
	TISSUE
	GC by capillary/ECD
	O1410D2046DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.0  ng/g
	3.3 ng/g
	 

	#135/144
	Lab Matrix2
	GC by capillary/ECD
	O1410D2046SLX1
	Spike, % Recovery
	all
	70-130
	1.0  ng/g
	3.3 ng/g
	 

	#135/144
	Method1
	GC by capillary/ECD
	O1410D2046BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	#123/149
	TISSUE
	GC by capillary/ECD
	O1410D2047DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#123/149
	Lab Matrix2
	GC by capillary/ECD
	O1410D2047SLX1
	Spike, % Recovery
	all
	70-130
	0.70 ng/g
	2.3 ng/g
	 

	#123/149
	Method1
	GC by capillary/ECD
	O1410D2047BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#118
	TISSUE
	GC by capillary/ECD
	O1410D2048DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.0  ng/g
	3.3 ng/g
	 

	#118
	Lab Matrix2
	GC by capillary/ECD
	O1410D2048SLX1
	Spike, % Recovery
	all
	70-130
	1.0  ng/g
	3.3 ng/g
	 

	#118
	Method1
	GC by capillary/ECD
	O1410D2048BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	#146
	TISSUE
	GC by capillary/ECD
	O1410D2049DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#146
	Lab Matrix2
	GC by capillary/ECD
	O1410D2049SLX1
	Spike, % Recovery
	all
	70-130
	0.70 ng/g
	2.3 ng/g
	 

	#146
	Method1
	GC by capillary/ECD
	O1410D2049BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#132/153/105
	TISSUE
	GC by capillary/ECD
	O1410D2050DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.0  ng/g
	3.3 ng/g
	 

	#132/153/105
	Lab Matrix2
	GC by capillary/ECD
	O1410D2050SLX1
	Spike, % Recovery
	all
	70-130
	1.0  ng/g
	3.3 ng/g
	 

	#132/153/105
	Method1
	GC by capillary/ECD
	O1410D2050BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	#141
	TISSUE
	GC by capillary/ECD
	O1410D2051DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.60 ng/g
	2.0 ng/g
	 

	#141
	Lab Matrix2
	GC by capillary/ECD
	O1410D2051SLX1
	Spike, % Recovery
	all
	70-130
	0.60 ng/g
	2.0 ng/g
	 

	#141
	Method1
	GC by capillary/ECD
	O1410D2051BMX1
	Blank: result alone (ng/g)
	all
	<0.60
	0.60 ng/g
	2.0 ng/g
	 

	#137/176
	TISSUE
	GC by capillary/ECD
	O1410D2052DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#137/176
	Lab Matrix2
	GC by capillary/ECD
	O1410D2052SLX1
	Spike, % Recovery
	all
	70-130
	0.70 ng/g
	2.3 ng/g
	 

	#137/176
	Method1
	GC by capillary/ECD
	O1410D2052BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#163/138
	TISSUE
	GC by capillary/ECD
	O1410D2053DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.1 ng/g
	3.7 ng/g
	 

	#163/138
	Lab Matrix2
	GC by capillary/ECD
	O1410D2053SLX1
	Spike, % Recovery
	all
	70-130
	1.1 ng/g
	3.7 ng/g
	 

	#163/138
	Method1
	GC by capillary/ECD
	O1410D2053BMX1
	Blank: result alone (ng/g)
	all
	<1.1
	1.1 ng/g
	3.7 ng/g
	 

	#158
	TISSUE
	GC by capillary/ECD
	O1410D2054DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	3.3 ng/g
	11 ng/g
	 

	#158
	Lab Matrix2
	GC by capillary/ECD
	O1410D2054SLX1
	Spike, % Recovery
	all
	70-130
	3.3 ng/g
	11 ng/g
	 

	#158
	Method1
	GC by capillary/ECD
	O1410D2054BMX1
	Blank: result alone (ng/g)
	all
	<3.3
	3.3 ng/g
	11 ng/g
	 

	#178
	TISSUE
	GC by capillary/ECD
	O1410D2055DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.0  ng/g
	3.3 ng/g
	 

	#178
	Lab Matrix2
	GC by capillary/ECD
	O1410D2055SLX1
	Spike, % Recovery
	all
	70-130
	1.0  ng/g
	3.3 ng/g
	 

	#178
	Method1
	GC by capillary/ECD
	O1410D2055BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	#187/182
	TISSUE
	GC by capillary/ECD
	O1410D2056DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#187/182
	Lab Matrix2
	GC by capillary/ECD
	O1410D2056SLX1
	Spike, % Recovery
	all
	70-130
	0.70 ng/g
	2.3 ng/g
	 

	#187/182
	Method1
	GC by capillary/ECD
	O1410D2056BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#183
	TISSUE
	GC by capillary/ECD
	O1410D2057DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#183
	Lab Matrix2
	GC by capillary/ECD
	O1410D2057SLX1
	Spike, % Recovery
	all
	70-130
	0.70 ng/g
	2.3 ng/g
	 

	#183
	Method1
	GC by capillary/ECD
	O1410D2057BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#128
	TISSUE
	GC by capillary/ECD
	O1410D2058DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.60 ng/g
	2.0 ng/g
	 

	#128
	Lab Matrix2
	GC by capillary/ECD
	O1410D2058SLX1
	Spike, % Recovery
	all
	70-130
	0.60 ng/g
	2.0 ng/g
	 

	#128
	Method1
	GC by capillary/ECD
	O1410D2058BMX1
	Blank: result alone (ng/g)
	all
	<0.60
	0.60 ng/g
	2.0 ng/g
	 

	#167
	TISSUE
	GC by capillary/ECD
	O1410D2059DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.90 ng/g
	3.0 ng/g
	 

	#167
	Lab Matrix2
	GC by capillary/ECD
	O1410D2059SLX1
	Spike, % Recovery
	all
	70-130
	0.90 ng/g
	3.0 ng/g
	 

	#167
	Method1
	GC by capillary/ECD
	O1410D2059BMX1
	Blank: result alone (ng/g)
	all
	<0.90
	0.90 ng/g
	3.0 ng/g
	 

	#185
	TISSUE
	GC by capillary/ECD
	O1410D2060DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.50 ng/g
	1.7 ng/g
	 

	#185
	Lab Matrix2
	GC by capillary/ECD
	O1410D2060SLX1
	Spike, % Recovery
	all
	70-130
	0.50 ng/g
	1.7 ng/g
	 

	#185
	Method1
	GC by capillary/ECD
	O1410D2060BMX1
	Blank: result alone (ng/g)
	all
	<0.50
	0.50 ng/g
	1.7 ng/g
	 

	#185
	Standard
	GC by capillary/ECD
	O1410D2060CSX1
	Check:  % Different
	all
	+20
	0.50 ng/g
	1.7 ng/g
	 

	#174
	TISSUE
	GC by capillary/ECD
	O1410D2061DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#174
	Lab Matrix2
	GC by capillary/ECD
	O1410D2061SLX1
	Spike, % Recovery
	all
	70-130
	0.70 ng/g
	2.3 ng/g
	 

	#174
	Method1
	GC by capillary/ECD
	O1410D2061BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#177
	TISSUE
	GC by capillary/ECD
	O1410D2062DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#177
	Lab Matrix2
	GC by capillary/ECD
	O1410D2062SLX1
	Spike, % Recovery
	all
	70-130
	0.70 ng/g
	2.3 ng/g
	 

	#177
	Method1
	GC by capillary/ECD
	O1410D2062BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#202/171
	TISSUE
	GC by capillary/ECD
	O1410D2063DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.50 ng/g
	1.7 ng/g
	 

	#202/171
	Lab Matrix2
	GC by capillary/ECD
	O1410D2063SLX1
	Spike, % Recovery
	all
	70-130
	0.50 ng/g
	1.7 ng/g
	 

	#202/171
	Method1
	GC by capillary/ECD
	O1410D2063BMX1
	Blank: result alone (ng/g)
	all
	<0.50
	0.50 ng/g
	1.7 ng/g
	 

	#172
	TISSUE
	GC by capillary/ECD
	O1410D2064DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.0  ng/g
	3.3 ng/g
	 

	#172
	Lab Matrix2
	GC by capillary/ECD
	O1410D2064SLX1
	Spike, % Recovery
	all
	70-130
	1.0  ng/g
	3.3 ng/g
	 

	#172
	Method1
	GC by capillary/ECD
	O1410D2064BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	#180
	TISSUE
	GC by capillary/ECD
	O1410D2065DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.80 ng/g
	2.7 ng/g
	 

	#180
	Lab Matrix2
	GC by capillary/ECD
	O1410D2065SLX1
	Spike, % Recovery
	all
	70-130
	0.80 ng/g
	2.7 ng/g
	 

	#180
	Method1
	GC by capillary/ECD
	O1410D2065BMX1
	Blank: result alone (ng/g)
	all
	<0.80
	0.80 ng/g
	2.7 ng/g
	 

	#180
	Standard
	GC by capillary/ECD
	O1410D2065CSX1
	Check:  % Different
	all
	+20
	0.80 ng/g
	2.7 ng/g
	 

	#193
	TISSUE
	GC by capillary/ECD
	O1410D2066DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.0  ng/g
	3.3 ng/g
	 

	#193
	Lab Matrix2
	GC by capillary/ECD
	O1410D2066SLX1
	Spike, % Recovery
	all
	70-130
	1.0  ng/g
	3.3 ng/g
	 

	#193
	Method1
	GC by capillary/ECD
	O1410D2066BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	#199
	TISSUE
	GC by capillary/ECD
	O1410D2067DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.70 ng/g
	2.3 ng/g
	 

	#199
	Lab Matrix2
	GC by capillary/ECD
	O1410D2067SLX1
	Spike, % Recovery
	all
	70-130
	0.70 ng/g
	2.3 ng/g
	 

	#199
	Method1
	GC by capillary/ECD
	O1410D2067BMX1
	Blank: result alone (ng/g)
	all
	<0.70
	0.70 ng/g
	2.3 ng/g
	 

	#199
	Standard
	GC by capillary/ECD
	O1410D2067CSX1
	Check:  % Different
	all
	+30
	0.70 ng/g
	2.3 ng/g
	 

	#170/190
	TISSUE
	GC by capillary/ECD
	O1410D2068DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.80 ng/g
	2.7 ng/g
	 

	#170/190
	Lab Matrix2
	GC by capillary/ECD
	O1410D2068SLX1
	Spike, % Recovery
	all
	70-130
	0.80 ng/g
	2.7 ng/g
	 

	#170/190
	Method1
	GC by capillary/ECD
	O1410D2068BMX1
	Blank: result alone (ng/g)
	all
	<0.80
	0.80 ng/g
	2.7 ng/g
	 

	#198
	TISSUE
	GC by capillary/ECD
	O1410D2069DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.80 ng/g
	2.7 ng/g
	 

	#198
	Lab Matrix2
	GC by capillary/ECD
	O1410D2069SLX1
	Spike, % Recovery
	all
	70-130
	0.80 ng/g
	2.7 ng/g
	 

	#198
	Method1
	GC by capillary/ECD
	O1410D2069BMX1
	Blank: result alone (ng/g)
	all
	<0.80
	0.80 ng/g
	2.7 ng/g
	 

	#201
	TISSUE
	GC by capillary/ECD
	O1410D2070DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.0  ng/g
	3.3 ng/g
	 

	#201
	Lab Matrix2
	GC by capillary/ECD
	O1410D2070SLX1
	Spike, % Recovery
	all
	70-130
	1.0  ng/g
	3.3 ng/g
	 

	#201
	Method1
	GC by capillary/ECD
	O1410D2070BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	#203/196
	TISSUE
	GC by capillary/ECD
	O1410D2071DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	1.7  ng/g
	5.7 ng/g
	 

	#203/196
	Lab Matrix2
	GC by capillary/ECD
	O1410D2071SLX1
	Spike, % Recovery
	all
	70-130
	1.7  ng/g
	5.7 ng/g
	 

	#203/196
	Method1
	GC by capillary/ECD
	O1410D2071BMX1
	Blank: result alone (ng/g)
	all
	<1.7
	1.7  ng/g
	5.7 ng/g
	 

	#208/195
	TISSUE
	GC by capillary/ECD
	O1410D2072DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.60 ng/g
	2.0 ng/g
	 

	#208/195
	Lab Matrix2
	GC by capillary/ECD
	O1410D2072SLX1
	Spike, % Recovery
	all
	70-130
	0.60 ng/g
	2.0 ng/g
	 

	#208/195
	Method1
	GC by capillary/ECD
	O1410D2072BMX1
	Blank: result alone (ng/g)
	all
	<0.60
	0.60 ng/g
	2.0 ng/g
	 

	#207
	TISSUE
	GC by capillary/ECD
	O1410D2073DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.50 ng/g
	1.7 ng/g
	 

	#207
	Lab Matrix2
	GC by capillary/ECD
	O1410D2073SLX1
	Spike, % Recovery
	all
	70-130
	0.50 ng/g
	1.7 ng/g
	 

	#207
	Method1
	GC by capillary/ECD
	O1410D2073BMX1
	Blank: result alone (ng/g)
	all
	<0.50
	0.50 ng/g
	1.7 ng/g
	 

	#194
	TISSUE
	GC by capillary/ECD
	O1410D2074DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.60 ng/g
	2.0 ng/g
	 

	#194
	Lab Matrix2
	GC by capillary/ECD
	O1410D2074SLX1
	Spike, % Recovery
	all
	70-130
	0.60 ng/g
	2.0 ng/g
	 

	#194
	Method1
	GC by capillary/ECD
	O1410D2074BMX1
	Blank: result alone (ng/g)
	all
	<0.60
	0.60 ng/g
	2.0 ng/g
	 

	#206
	TISSUE
	GC by capillary/ECD
	O1410D2075DTI1
	Duplicate, % Rel Diff
	>2 X LOQ
	30
	0.60 ng/g
	2.0 ng/g
	 

	#206
	Lab Matrix2
	GC by capillary/ECD
	O1410D2075SLX1
	Spike, % Recovery
	all
	70-130
	0.60 ng/g
	2.0 ng/g
	 

	#206
	Method1
	GC by capillary/ECD
	O1410D2075BMX1
	Blank: result alone (ng/g)
	all
	<0.60
	0.60 ng/g
	2.0 ng/g
	 

	PBDE #28
	TISSUE
	GC by capillary/ECD
	O1410D7001DTI1
	Duplicate, % Rel Diff
	all
	30
	2.0  ng/g
	6.7 ng/g
	 

	PBDE #28
	Lab Matrix2
	GC by capillary/ECD
	O1410D7001SLX1
	Spike, % Recovery
	all
	40-140
	2.0  ng/g
	6.7 ng/g
	 

	PBDE #28
	Method1
	GC by capillary/ECD
	O1410D7001BMX1
	Blank: result alone (ng/g)
	all
	<2.0
	2.0  ng/g
	6.7 ng/g
	 

	PBDE #28
	Standard
	GC by capillary/ECD
	O1410D7001CSX1
	Check:  % Different
	all
	+25
	2.0  ng/g
	6.7 ng/g
	 

	PBDE #47
	TISSUE
	GC by capillary/ECD
	O1410D7002DTI1
	Duplicate, % Rel Diff
	all
	30
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #47
	Lab Matrix2
	GC by capillary/ECD
	O1410D7002SLX1
	Spike, % Recovery
	all
	60-130
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #47
	Method1
	GC by capillary/ECD
	O1410D7002BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #47
	Standard
	GC by capillary/ECD
	O1410D7002CSX1
	Check:  % Different
	all
	+25
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #66
	TISSUE
	GC by capillary/ECD
	O1410D7003DTI1
	Duplicate, % Rel Diff
	all
	30
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #66
	Lab Matrix2
	GC by capillary/ECD
	O1410D7003SLX1
	Spike, % Recovery
	all
	60-130
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #66
	Method1
	GC by capillary/ECD
	O1410D7003BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #66
	Standard
	GC by capillary/ECD
	O1410D7003CSX1
	Check:  % Different
	all
	+25
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #100
	TISSUE
	GC by capillary/ECD
	O1410D7004DTI1
	Duplicate, % Rel Diff
	all
	30
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #100
	Lab Matrix2
	GC by capillary/ECD
	O1410D7004SLX1
	Spike, % Recovery
	all
	70-130
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #100
	Method1
	GC by capillary/ECD
	O1410D7004BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #100
	Standard
	GC by capillary/ECD
	O1410D7004CSX1
	Check:  % Different
	all
	+25
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #99
	TISSUE
	GC by capillary/ECD
	O1410D7005DTI1
	Duplicate, % Rel Diff
	all
	30
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #99
	Lab Matrix2
	GC by capillary/ECD
	O1410D7005SLX1
	Spike, % Recovery
	all
	70-130
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #99
	Method1
	GC by capillary/ECD
	O1410D7005BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #99
	Standard
	GC by capillary/ECD
	O1410D7005CSX1
	Check:  % Different
	all
	+25
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #85
	TISSUE
	GC by capillary/ECD
	O1410D7006DTI1
	Duplicate, % Rel Diff
	all
	30
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #85
	Lab Matrix2
	GC by capillary/ECD
	O1410D7006SLX1
	Spike, % Recovery
	all
	40-140
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #85
	Method1
	GC by capillary/ECD
	O1410D7006BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #85
	Standard
	GC by capillary/ECD
	O1410D7006CSX1
	Check:  % Different
	all
	+25
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #154
	TISSUE
	GC by capillary/ECD
	O1410D7007DTI1
	Duplicate, % Rel Diff
	all
	30
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #154
	Lab Matrix2
	GC by capillary/ECD
	O1410D7007SLX1
	Spike, % Recovery
	all
	70-130
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #154
	Method1
	GC by capillary/ECD
	O1410D7007BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #154
	Standard
	GC by capillary/ECD
	O1410D7007CSX1
	Check:  % Different
	all
	+25
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #153
	TISSUE
	GC by capillary/ECD
	O1410D7008DTI1
	Duplicate, % Rel Diff
	all
	30
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #153
	Lab Matrix2
	GC by capillary/ECD
	O1410D7008SLX1
	Spike, % Recovery
	all
	70-130
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #153
	Method1
	GC by capillary/ECD
	O1410D7008BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #153
	Standard
	GC by capillary/ECD
	O1410D7008CSX1
	Check:  % Different
	all
	+25
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #138
	TISSUE
	GC by capillary/ECD
	O1410D7009DTI1
	Duplicate, % Rel Diff
	all
	30
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #138
	Lab Matrix2
	GC by capillary/ECD
	O1410D7009SLX1
	Spike, % Recovery
	all
	60-140
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #138
	Method1
	GC by capillary/ECD
	O1410D7009BMX1
	Blank: result alone (ng/g)
	all
	<1.0
	1.0  ng/g
	3.3 ng/g
	 

	PBDE #138
	Standard
	GC by capillary/ECD
	O1410D7009CSX1
	Check:  % Different
	all
	+25
	1.0  ng/g
	3.3 ng/g
	 

	DIELDRIN
	TISSUE
	GC by capillary/ECD
	O1410E9001DTI1
	Duplicate, % Rel Diff
	all
	40
	0.01 µg/g
	0.33 µg/g
	 

	DIELDRIN
	TISSUE
	GC by capillary/ECD
	O1410E9001STI1
	Spike, % Recovery
	all
	53.8-117
	0.01 µg/g
	0.33 µg/g
	 

	DIELDRIN
	Method1
	GC by capillary/ECD
	O1410E9001BMX1
	Blank: result alone (µg/g)
	all
	<0.01
	0.01 µg/g
	0.33 µg/g
	 

	DIELDRIN
	Standard
	GC by capillary/ECD
	O1410E9001CSX1
	Check:  % Different
	all
	+30
	0.01 µg/g
	0.33 µg/g
	 

	CIS-CHLORDANE
	TISSUE
	GC by capillary/ECD
	O1410F1001DTI1
	Duplicate, % Rel Diff
	all
	40
	0.01 µg/g
	0.33 µg/g
	 

	CIS-CHLORDANE
	TISSUE
	GC by capillary/ECD
	O1410F1001STI1
	Spike, % Recovery
	all
	58.2-106
	0.01 µg/g
	0.33 µg/g
	 

	CIS-CHLORDANE
	Method1
	GC by capillary/ECD
	O1410F1001BMX1
	Blank: result alone (µg/g)
	all
	<0.01
	0.01 µg/g
	0.33 µg/g
	 

	CIS-CHLORDANE
	Standard
	GC by capillary/ECD
	O1410F1001CSX1
	Check:  % Different
	all
	+25
	0.01 µg/g
	0.33 µg/g
	 

	TRANS-CHLORDANE
	TISSUE
	GC by capillary/ECD
	O1410F1002DTI1
	Duplicate, % Rel Diff
	all
	40
	0.01 µg/g
	0.33 µg/g
	 

	TRANS-CHLORDANE
	TISSUE
	GC by capillary/ECD
	O1410F1002STI1
	Spike, % Recovery
	all
	53.6-111
	0.01 µg/g
	0.33 µg/g
	 

	TRANS-CHLORDANE
	Method1
	GC by capillary/ECD
	O1410F1002BMX1
	Blank: result alone (µg/g)
	all
	<0.01
	0.01 µg/g
	0.33 µg/g
	 

	TRANS-CHLORDANE
	Standard
	GC by capillary/ECD
	O1410F1002CSX1
	Check:  % Different
	all
	+25
	0.01 µg/g
	0.33 µg/g
	 

	CIS-NONACHLOR
	TISSUE
	GC by capillary/ECD
	O1410F1003DTI1
	Duplicate, % Rel Diff
	all
	40
	0.01 µg/g
	0.33 µg/g
	 

	CIS-NONACHLOR
	TISSUE
	GC by capillary/ECD
	O1410F1003STI1
	Spike, % Recovery
	all
	49.3-122
	0.01 µg/g
	0.33 µg/g
	 

	CIS-NONACHLOR
	Method1
	GC by capillary/ECD
	O1410F1003BMX1
	Blank: result alone (µg/g)
	all
	<0.01
	0.01 µg/g
	0.33 µg/g
	 

	CIS-NONACHLOR
	Standard
	GC by capillary/ECD
	O1410F1003CSX1
	Check:  % Different
	all
	+25
	0.01 µg/g
	0.33 µg/g
	 

	TRANS-NONACHLOR
	TISSUE
	GC by capillary/ECD
	O1410F1004DTI1
	Duplicate, % Rel Diff
	all
	40
	0.01 µg/g
	0.33 µg/g
	 

	TRANS-NONACHLOR
	TISSUE
	GC by capillary/ECD
	O1410F1004STI1
	Spike, % Recovery
	all
	45.3-120
	0.01 µg/g
	0.33 µg/g
	 

	TRANS-NONACHLOR
	Method1
	GC by capillary/ECD
	O1410F1004BMX1
	Blank: result alone (µg/g)
	all
	<0.01
	0.01 µg/g
	0.33 µg/g
	 

	TRANS-NONACHLOR
	Standard
	GC by capillary/ECD
	O1410F1004CSX1
	Check:  % Different
	all
	+25
	0.01 µg/g
	0.33 µg/g
	 

	P,P'-DDE
	TISSUE
	GC by capillary/ECD
	O1410F2001DTI1
	Duplicate, % Rel Diff
	all
	40
	0.01 µg/g
	0.33 µg/g
	 

	P,P'-DDE
	TISSUE
	GC by capillary/ECD
	O1410F2001STI1
	Spike, % Recovery
	all
	41.3-140
	0.01 µg/g
	0.33 µg/g
	 

	P,P'-DDE
	Method1
	GC by capillary/ECD
	O1410F2001BMX1
	Blank: result alone (µg/g)
	all
	<0.01
	0.01 µg/g
	0.33 µg/g
	 

	P,P'-DDE
	Standard
	GC by capillary/ECD
	O1410F2001CSX1
	Check:  % Different
	all
	+25
	0.01 µg/g
	0.33 µg/g
	 

	P,P'-DDT
	TISSUE
	GC by capillary/ECD
	O1410F3001DTI1
	Duplicate, % Rel Diff
	all
	40
	0.01 µg/g
	0.33 µg/g
	 

	P,P'-DDT
	TISSUE
	GC by capillary/ECD
	O1410F3001STI1
	Spike, % Recovery
	all
	56-114
	0.01 µg/g
	0.33 µg/g
	 

	P,P'-DDT
	Method1
	GC by capillary/ECD
	O1410F3001BMX1
	Blank: result alone (µg/g)
	all
	<0.01
	0.01 µg/g
	0.33 µg/g
	 

	P,P'-DDT
	Standard
	GC by capillary/ECD
	O1410F3001CSX1
	Check:  % Different
	all
	+30
	0.01 µg/g
	0.33 µg/g
	 

	P,P'-DDD
	TISSUE
	GC by capillary/ECD
	O1410F3002DTI1
	Duplicate, % Rel Diff
	all
	40
	0.01 µg/g
	0.33 µg/g
	 

	P,P'-DDD
	TISSUE
	GC by capillary/ECD
	O1410F3002STI1
	Spike, % Recovery
	all
	41.8-131
	0.01 µg/g
	0.33 µg/g
	 

	P,P'-DDD
	Method1
	GC by capillary/ECD
	O1410F3002BMX1
	Blank: result alone (µg/g)
	all
	<0.01
	0.01 µg/g
	0.33 µg/g
	 

	P,P'-DDD
	Standard
	GC by capillary/ECD
	O1410F3002CSX1
	Check:  % Different
	all
	+30
	0.01 µg/g
	0.33 µg/g
	 

	#14 (3,5) - PCB SURROGATE SPIKE
	TISSUE
	GC by capillary/ECD
	O1410B7001STI1
	Spike, % Recovery
	all
	50-120
	NA 
	NA 
	 

	#65 (2,3,5,6) - SURROGATE SPIKE
	TISSUE
	GC by capillary/ECD
	O1410B7002STI1
	Spike, % Recovery
	all
	50-120
	NA 
	NA 
	 

	#166 (2,3,4,4',5,6) - SURROGATE SPIKE
	TISSUE
	GC by capillary/ECD
	O1410B7003STI1
	Spike, % Recovery
	all
	55-140
	NA 
	NA 
	 

	PERFLUORO-1-OCTANESULFONATE
	Lab Matrix2
	HPLC-MS/MS 
	O1480A1001SLX1
	spike: % Recovery
	all
	70-130%
	 
	 
	0.5 ng/g

	PERFLUORO-1-OCTANESULFONATE
	Tissue
	HPLC-MS/MS 
	O1480A1001DTI1
	Duplicate, % Rel Diff
	all
	+/-30%
	 
	 
	0.5 ng/g

	PERFLUORO-1-OCTANESULFONATE
	Method1
	HPLC-MS/MS 
	O1480A1001BMX1
	Blank: result alone
	all
	0-0.50 ng/g
	 
	 
	0.5 ng/g

	PERFLUORO-N-OCTANOIC ACID
	Lab Matrix2
	HPLC-MS/MS 
	O1480A1002SLX1
	spike: % Recovery
	all
	70-130%
	 
	 
	0.5 ng/g

	PERFLUORO-N-OCTANOIC ACID
	Tissue
	HPLC-MS/MS 
	O1480A1002DTI1
	Duplicate, % Rel Diff
	all
	+/-30%
	 
	 
	0.5 ng/g

	PERFLUORO-N-OCTANOIC ACID
	Method1
	HPLC-MS/MS 
	O1480A1002BMX1
	Blank: result alone
	all
	0-0.50 ng/g
	 
	 
	0.5 ng/g

	PERFLUORO-1-HEXANESULFONATE
	Lab Matrix2
	HPLC-MS/MS 
	O1480A1003SLX1
	spike: % Recovery
	all
	70-130%
	 
	 
	0.5 ng/g

	PERFLUORO-1-HEXANESULFONATE
	Tissue
	HPLC-MS/MS 
	O1480A1003DTI1
	Duplicate, % Rel Diff
	all
	+/-30%
	 
	 
	0.5 ng/g

	PERFLUORO-1-HEXANESULFONATE
	Method1
	HPLC-MS/MS 
	O1480A1003BMX1
	Blank: result alone
	all
	0-0.50 ng/g
	 
	 
	0.5 ng/g

	PERFLUORO-N-BUTANOIC ACID
	Lab Matrix2
	HPLC-MS/MS 
	O1480A1004SLX1
	spike: % Recovery
	all
	70-130%
	 
	 
	2.0 ng/g

	PERFLUORO-N-BUTANOIC ACID
	Tissue
	HPLC-MS/MS 
	O1480A1004DTI1
	Duplicate, % Rel Diff
	all
	+/-30%
	 
	 
	2.0 ng/g

	PERFLUORO-N-BUTANOIC ACID
	Method1
	HPLC-MS/MS 
	O1480A1004BMX1
	Blank: result alone
	all
	0-2.0 ng/g
	 
	 
	2.0 ng/g

	PERFLUORO-N-HEXANOIC ACID
	Lab Matrix2
	HPLC-MS/MS 
	O1480A1005SLX1
	spike: % Recovery
	all
	70-130%
	 
	 
	0.5 ng/g

	PERFLUORO-N-HEXANOIC ACID
	Tissue
	HPLC-MS/MS 
	O1480A1005DTI1
	Duplicate, % Rel Diff
	all
	+/-30%
	 
	 
	0.5 ng/g

	PERFLUORO-N-HEXANOIC ACID
	Method1
	HPLC-MS/MS 
	O1480A1005BMX1
	Blank: result alone
	all
	0-0.50 ng/g
	 
	 
	0.5 ng/g

	PERFLUORO-N-NONANOIC ACID
	Lab Matrix2
	HPLC-MS/MS 
	O1480A1006SLX1
	spike: % Recovery
	all
	70-130%
	 
	 
	0.5 ng/g

	PERFLUORO-N-NONANOIC ACID
	Tissue
	HPLC-MS/MS 
	O1480A1006DTI1
	Duplicate, % Rel Diff
	all
	+/-30%
	 
	 
	0.5 ng/g

	PERFLUORO-N-NONANOIC ACID
	Method1
	HPLC-MS/MS 
	O1480A1006BMX1
	Blank: result alone
	all
	0-0.50 ng/g
	 
	 
	0.5 ng/g

	PERFLUORO-N-DECANOIC ACID
	Lab Matrix2
	HPLC-MS/MS 
	O1480A1007SLX1
	spike: % Recovery
	all
	70-130%
	 
	 
	0.5 ng/g

	PERFLUORO-N-DECANOIC ACID
	Tissue
	HPLC-MS/MS 
	O1480A1007DTI1
	Duplicate, % Rel Diff
	all
	+/-30%
	 
	 
	0.5 ng/g

	PERFLUORO-N-DECANOIC ACID
	Method1
	HPLC-MS/MS 
	O1480A1007BMX1
	Blank: result alone
	all
	0-0.50 ng/g
	 
	 
	0.5 ng/g

	PERFLUORO-N-UNDODECANOIC ACID
	Lab Matrix2
	HPLC-MS/MS 
	O1480A1008SLX1
	spike: % Recovery
	all
	70-130%
	 
	 
	0.5 ng/g

	PERFLUORO-N-UNDODECANOIC ACID
	Tissue
	HPLC-MS/MS 
	O1480A1008DTI1
	Duplicate, % Rel Diff
	all
	+/-30%
	 
	 
	0.5 ng/g

	PERFLUORO-N-UNDODECANOIC ACID
	Method1
	HPLC-MS/MS 
	O1480A1008BMX1
	Blank: result alone
	all
	0-0.50 ng/g
	 
	 
	0.5 ng/g

	PERFLUORO-N-DODECANOIC ACID
	Lab Matrix2
	HPLC-MS/MS 
	O1480A1009SLX1
	spike: % Recovery
	all
	70-130%
	 
	 
	0.5 ng/g

	PERFLUORO-N-DODECANOIC ACID
	Tissue
	HPLC-MS/MS 
	O1480A1009DTI1
	Duplicate, % Rel Diff
	all
	+/-30%
	 
	 
	0.5 ng/g

	PERFLUORO-N-DODECANOIC ACID
	Method1
	HPLC-MS/MS 
	O1480A1009BMX1
	Blank: result alone
	all
	0-0.50 ng/g
	 
	 
	0.5 ng/g
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