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�INTRODUCTION



This Quality Assurance (QA) review accompanies analytical data submitted in connection with a squid tissue study undertaken as part of the RWSP Water Quality Assessment.  The QA review is organized into the four sections listed below.

General Comments

Conventional Analyses

Metal Chemistry

Organic Chemistry



An overview of the approach used for the QA review is detailed in the General Comments section.  Additional information specific to each analysis is included in the appropriate analytical section. Quality control (QC) data are included in appendices for conventional, metal, and organic analyses.

�GENERAL COMMENTS



Scope of Samples Submitted

This QA review is associated with squid tissue samples collected during December, 1997.  These samples were comprised of cleaned squid and whole squid from Elliott Bay. The samples collected and the proposed analytical scheme are summarized in Table 1.  All analyses were performed by the King County Environmental Laboratory (KCEL).



Completeness

Completeness has been evaluated for this data submission and QA review by considering the following criteria:



Comparing available data with the planned project analyses summarized in Table 1.

Compliance with storage conditions and holding times.

Analysis of the complete set of quality control (QC) samples outlined in Table 2.



Methods

Analytical methods are noted in the applicable analytical sections of this QA review.



Target Lists

The reported target lists are noted in the applicable analytical sections of this QA review.



Detection Limits

The KCEL distinguishes between the Reporting Detection Limit (RDL) and the Method Detection Limit (MDL).



The RDL is defined as the minimum concentration of a chemical constituent that can be reliably quantified.

The MDL is defined as the minimum concentration of a chemical constituent that can be detected.



Storage Conditions and Holding Times

Storage conditions and holding times have been evaluated using guidelines established during the recent update of the Puget Sound Protocols (Recommended Guidelines for Sampling Marine Sediment, Water Column, and Tissue in Puget Sound - PSEP, 1996).



Method Blanks

Method blank results have been evaluated for the presence of positive analyte results at or greater than the MDL, indicating possible laboratory contamination of samples.



Spike Blanks

Spike blank results have been evaluated to assess the effect of low or high recoveries on associated sample data.  Spike blank recoveries should not be used alone as an indicator of data quality for individual compounds.  These data should be reviewed in conjunction with matrix spike recoveries and standard reference material recoveries to evaluate the sum of method performance and possible matrix interferences for each compound.  Those compounds for which two or more of the recoveries are either above or below recommended QC limits should be reviewed to determine if associated sample data may be low or high biased.  A low recovery indicates that associated sample data may be low biased for that compound or element. A high recovery indicates that associated sample data may be high biased for that compound or element.





Surrogate Recoveries (Organics Only)

Surrogate recoveries have been evaluated to assess analytical bias on a sample by sample basis for a group of compounds such as BNAs, PCBs or butyltins.  A low surrogate recovery may indicate low biased sample data for a particular group of compounds and a high surrogate recovery may indicate high biased sample data, based on method performance and matrix interference.



Standard Reference Material

Standard reference material (SRM) results have been evaluated to assess the effect of low or high recoveries on associated sample data for a particular compound or element.  SRM recoveries should be reviewed in conjunction with spike blank and matrix spike recoveries.  A low SRM recovery may indicate low biased sample data for a particular element or compound and a high SRM recovery may indicate high biased sample data, based on method performance.



Matrix Spikes and Matrix Spike Duplicates

Matrix spike and matrix spike duplicate (MS/MSD) results have been evaluated to assess the effect of low or high recoveries on associated sample data.  These data should be evaluated in conjunction with spike blank and SRM data to assess low or high biased data for individual compounds or elements.  MS/MSD results will also be evaluated against each other to assess the precision of the analytical method.



Laboratory Duplicate Samples

Laboratory duplicate samples have been evaluated to assess the precision of the analytical method.  However, not all duplicate results have been used as an indicator of data quality.  Only sets of duplicate results which contain at least one result significantly greater than the MDL have been considered for data qualification.  Where an RDL is present, only duplicate data that contain at least one result greater than the RDL have been considered for data qualification.  These guidelines have been used to account for the fact that precision obtained near the detection limit is not representative of precision obtained throughout the entire analytical range.



Data Qualifiers

The current policy of the KCEL is to only qualify data from tissue analyses based upon method blank contamination and non-compliance with sample storage or holding time criteria.  Data qualified for blank contamination are noted with a B flag.  Data qualified for storage condition or holding time issues are noted with an H flag.  It is up to the data user to qualify data based upon other QC criteria.



Units and Significant Figures

Data have been reported in accordance with laboratory policy at the time of data generation.  When an RDL and MDL are reported, data have been reported to three significant figures above the RDL, and two significant figures equal to or below the RDL.

�CONVENTIONAL ANALYSES



Completeness

Conventional data are reported for samples 12425-1 through 12425-6.  These samples were analyzed for total solids in association with the complete set of QC samples outlined in Table 2.



Methods

Total solids analysis was performed in accordance with Standard Method SM2540-G.



Detection Limits, Units, and Significant Figures

Data are reported in accordance with laboratory policy at the time the data were generated.  A positive result and/or MDL and RDL have been reported for all total solids analyses.  Sample results are reported in units of percent.  Data are reported to three significant figures for results greater than the RDL and two significant figures for results equal to or less than the RDL.  For results reported with less than two or three significant figures, significant zeroes are implied.



Storage Conditions and Holding Times

All tissue samples in this data submission were stored frozen, both prior and subsequent to processing and homogenization.  All analyses were completed within the recommended holding time.



Method Blanks

The total solids method blank result was less than the MDL.



Laboratory Duplicate Samples

The reported relative percent difference (RPD) of 1% for the total solids laboratory duplicate result did not exceed the recommended 5% QC limit.



�METAL CHEMISTRY



Completeness

Metal data are reported for samples 12425-1 through 12425-6.  These samples were analyzed for mercury and other metals in association with the complete set of QC samples outlined in Table 2.



Methods

Mercury analysis was performed in accordance with EPA Method 7471 (CVAA).  Arsenic, chromium, copper, and zinc analyses were performed in accordance with EPA Method 6010 (ICP).  All other metal analyses were performed in accordance with EPA Method 6020 (ICPMS).  Sample digestion was performed following guidelines suggested in Recommended Guidelines for Measuring Metals in Puget Sound Marine Water, Sediment and Tissue Samples (PSEP, 1996).



Target List

The reported target list includes antimony, beryllium, arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and zinc.  Other metal results have been reported as available.



Detection Limits, Units, and Significant Figures

Data are reported in accordance with laboratory policy at the time the data were generated.  A positive result and/or MDL and RDL have been reported for all metals.  Sample results are reported in units of mg/Kg on a wet weight basis.  Data are reported to three significant figures for results greater than the RDL and two significant figures for results equal to or less than the RDL.  For results reported with less than two or three significant figures, significant zeroes are implied.



Storage Conditions and Holding Times

The criteria used to evaluate storage conditions and holding times for metals analyses are listed in the table below.



Parameter�Frozen Holding Time�Refrigerated Holding Time��Mercury�28 Days�Not Recommended��Metals�2 Years�Not Recommended��

All tissue samples in this data submission were stored frozen, both prior and subsequent to processing and homogenization.  All analyses were completed within recommended holding times.



Method Blanks

All mercury, ICP, and ICPMS metals method blank results were less than the MDL.



Spike Blanks

All mercury, ICP, and ICPMS metals spike blank recoveries were within the recommended 80 to 120% QC limits.



Standard Reference Materials (SRM)

Two metal SRMs were analyzed in connection with this data submission.  DORM-2 is a dogfish muscle SRM and DOLT-2 is a dogfish liver SRM.  Both SRMs are certified by the National Research Council of Canada.  SRM recoveries outside the recommended 80 to 120% QC limits are summarized in the following table.

SRM�Matrix�Metal�Recovery��DOLT-2�Dogfish Liver�Arsenic�79%��DOLT-2�Dogfish Liver�Chromium�125%��DORM-2�Dogfish Muscle�Chromium�26%��DORM-2�Dogfish Muscle�Lead�0%��DORM-2�Dogfish Muscle�Nickel�26%��DORM-2�Dogfish Muscle�Silver�155%��DORM-2�Dogfish Muscle�Zinc�74%��    

Matrix Spikes

The reported matrix spike recovery of 130% for copper was outside the recommended 80 to 120% QC limits.  All other mercury, ICP and ICPMS metals matrix spike recoveries were within QC limits.



Laboratory Duplicate Samples

The RPDs for all mercury, ICP and ICPMS metals laboratory duplicate results did not exceed the recommended 20% QC limit.

�ORGANICS



Completeness

Organic data are reported for samples 12425-1 through 12425-6. These samples were analyzed for base/neutral/acid extractable semivolatile compounds (BNAs), polychlorinated biphenyls (PCBs), butyltin isomers, and percent lipids in association with the complete set of QC samples outlined in Table 2.



Methods

BNA analysis was performed in accordance with EPA method 8270 (SW-846).  PCB analysis was performed in accordance with EPA method 8080 (SW-846). Butyltin analysis was performed in accordance with KCEL methodology which follows guidance specified in several papers (Unger, et.al., 1986; Krone, et. al., NOAA, 1989; and the Washington State Department of Ecology Manchester Laboratory Standard Operating Procedure).  Butyltin analytical results were quantified using GC/MS in the selected ion monitoring (SIM) mode.  Percent lipid determination was performed using methodology found in the KCEL standard operating procedure OR 07-01-001.  This methodology involves a gravimetric determination of the percent lipid in the sample subsequent to extraction using methylene chloride and acetone.



Target List

The reported BNA target list includes all compounds on the EPA priority pollutant list in addition to caffeine, coprostanol, and several other BNA compounds.  Reported PCB data include Aroclors 1016, 1221, 1232, 1242, 1248, 1254, and 1260.  Reported butyltin data include mono-, di-, tri-, and tetra-n-butyltin isomers.



Detection Limits, Units, and Significant Figures

Data are reported in accordance with laboratory policy at the time the data were generated.  A positive result and/or MDL and RDL have been reported for all organic compounds with the exception of percent lipids.  Sample results for BNAs, PCBs and tributyltin are reported in units of (g/Kg on a wet weight basis.  Lipid data are reported in percent.  Data are reported to three significant figures for results greater than the RDL and two significant figures for results equal to or less than the RDL.  For results reported with less than two or three significant figures, significant zeroes are implied.



Storage Conditions and Holding Times

The criteria used to evaluate storage conditions and holding times for organics analyses are listed in the table below.



Parameter�Frozen Holding Time�Refrigerated Holding Time��BNAs�1 Year to Extract

40 Days to Analyze�14 Days to Extract

40 Days to Analyze��PCBs�1 Year to Extract

40 Days to Analyze�14 Days to Extract

40 Days to Analyze��Percent Lipids�1 Year to Extract

40 Days to Analyze�14 Days to Extract

40 Days to Analyze��Butyltin�1 Year to Extract

40 Days to Analyze�14 Days to Extract

40 Days to Analyze��

All tissue samples in this data submission were stored frozen, both prior and subsequent to processing and homogenization.  All analyses were completed within recommended holding times.

Base/Neutral/Acid (BNA) Extractable Semivolatile Compounds



Method Blanks

All BNA method blank results were less than the MDL.



Spike Blanks

BNA spike blank recoveries outside the recommended 50 to 150% QC limits are summarized in the following table.



Compound�Recovery��Bis(2-chloroethyl) ether�48%��Bis(2-chloroisopropyl) ether�44%��2,4-Dimethylphenol�20%��Bis(2-chloroethoxy) methane�47%��2,4-Dinitrophenol�44%��Pentachlorophenol�46%��Benzidine�0%��3,3’-Dichlorobenzidine�49%��Aniline�40%��2-Methylphenol�48%��4-Methylphenol�48%��Benzoic Acid�29%��4-Chloroaniline�42%��

Surrogate Recoveries

Eight surrogate compounds are added to samples during BNA analysis.  The four base/neutral surrogate compounds are 2-fluorobiphenyl, d14-terphenyl, d4-1,2-dichlorobenzene, and d5-nitrobenzene.  The four acid surrogate compounds are 2,4,6-tribromophenol, 2-fluorophenol, d4-2-chlorophenol, and d5-phenol.  BNA surrogate recoveries outside the recommended 50 to 150% QC limits are summarized in the following table.



Surrogate�Sample�Recovery��2,4,6-Tribromophenol�12425-2�157%��2-Fluorobiphenyl�12425-1�46%��2-Fluorobiphenyl�12425-2�46%��2-Fluorobiphenyl�12425-3�44%��2-Fluorophenol�12425-1�42%��2-Fluorophenol�12425-2�44%��2-Fluorophenol�12425-3�45%��2-Fluorophenol�12425-4�49%��d4-1,2-Dichlorobenzene�12425-1�33%��d4-1,2-Dichlorobenzene�12425-2�37%��d4-1,2-Dichlorobenzene�12425-3�34%��d4-1,2-Dichlorobenzene�12425-4�40%��d4-1,2-Dichlorobenzene�12425-5�49%��d4-1,2-Dichlorobenzene�12425-6�42%��d5-Nitrobenzene�12425-1�38%��d5-Nitrobenzene�12425-2�40%��d5-Nitrobenzene�12425-3�37%��d5-Nitrobenzene�12425-4�44%��d5-Nitrobenzene�12425-6�49%��BNA target compounds that may be affected by the high recovery of 2,4,6-tribromophenol or the low recovery of 2-flurorbiphenyl include hexachlorocyclopentadiene, 2,4,6-trichlorophenol 2,4,5-trichlorophenol, 2-chloronaphthalene, 2-nitroaniline, fluorene, dimethyl phthalate, acenaphthylene, 3-nitroaniline, acenaphthene, 2,4-dinitrophenol, 4-nitrophenol, dibenzofuran, 2,4-dinitrotoluene, 2,6-dinitrotoluene, diethyl phthalate, 4-chlorophenyl phenyl ether, and 4-nitroaniline.  Associated data for samples 12425-1 and 12425-3 may be biased low.  Associated sample data for sample 12425-2 may not be biased.



BNA target compounds that may be affected by the low recovery of d4-1,2-dichlorobenzene, and 2-Fluorophenol include hexachloroethane, bis(2-chloroethyl)ether, 2-chlorophenol, 2-methylphenol, 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 2,2’-oxybis-(1-chloropropane), 4-methylphenol, phenol, and N-nitroso-di-n-propylamine.  Associated sample data for these compounds may be biased low.



BNA  target compounds that may be affected by the low recovery of d5-nitrobenzene include nitrobenzene, isophorone, 2-nitrophenol, 2,4-dimethylphenol, bis(2-chloroethoxy)methane, 2,4-dichlorophenol, 1,2,4-trichlorobenzene, 4-chloroaniline, hexachlorobutadiene, 4-chloro-3-methylphenol, naphthalene, and 2-methylnaphthalene. Associated sample data for these compounds may be biased low.



Matrix Spikes (MS) and Matrix Spike Duplicates (MSD)

BNA MS/MSD recoveries outside the recommended 50 to 150% QC limits are summarized in the following table.





Compound�MS Recovery�MSD Recovery�

RPD��N-Nitrosodimethylamine�30%�38%�24%��Bis(2-chloroethyl) ether�30%�31%�3%��1,3-Dichlorobenzene�32%�38%�17%��1,4-Dichlorobenzene�34%�37%�8%��1,2-Dichlorobenzene�35%�41%�16%��Bis(2-chloroisopropyl) ether�33%�39%�17%��N-Nitroso-di-N-propylamine�36%�42%�15%��Hexachloroethane�36%�40%�11%��Nitrobenzene�35%�43%�21%��Bis(2-chloroethoxy) methane�38%�43%�12%��1,2,4-Trichlorobenzene�40%�45%�12%��Naphthalene�37%�44%�17%��Hexachlorobutadiene�36%�54%�40%��Hexachlorocyclopentadiene�0%�0%�0%��2-Chloronaphthalene�45%�52%�14%��2,4-Dinitrophenol�46%�45%�2%��4-Nitrophenol�45%�56%�22%��4,6-Dinitro-o-cresol�48%�48%�0%��Benzidine�0%�0%�0%��3,3’-Dichlorobenzidine�0%�0%�0%��Indeno(1,2,3-c,d)pyrene�40%�38%�5%��Dibenzo(a,h)anthracene�36%�34%�6%��Benzo(g,h,i)perylene�21%�19%�10%��Aniline�0%�0%�0%��Benzyl Alcohol�11%�11%�0%������������

Compound�MS Recovery�MSD Recovery�

RPD��4-Chloroaniline�0%�0%�0%��2-Methylnaphthalene�45%�51%�13%��3-Nitroaniline�33%�38%�14%��4-Nitroaniline�49%�55%�12%��

Standard Reference Material (SRM)

The SRM analyzed in connection with tissue BNA analysis is NIST 1974a, certified by the National Institute of Standards and Technology.  This SRM includes only two compounds with certified concentrations that fall within the calibration range for this project; fluoranthene and pyrene.  Both SRM recoveries were within the recommended 80 to 120% QC limits.



Laboratory Duplicate Samples

All BNA laboratory duplicate results were less than the MDL.



Polychlorinated Biphenyl (PCB) Compounds



Method Blanks

All PCB method blank results were less than the MDL.



Spike Blanks

The PCB spike blank recovery of 92% (Aroclor 1260) was within the recommended 50 to 150% QC limits.



Surrogate Recoveries

Two surrogate compounds are added to samples during PCB analysis, decachlorobiphenyl (DCB) and 2,4,5,6-tetrachloro-m-xylene (TCX).  Sample analytical data may be used unqualified if at least one of the PCB surrogate compounds is within the 50 to 150% recommended QC limits.  Both PCB surrogate compounds were within QC limits for all samples in this data submission.



Matrix Spikes (MS) and Matrix Spike Duplicates (MSD)

Aroclor 1260 is used as the spiking compound during MS/MSD analyses.  The MS/MSD recoveries of 72 and 65% were within the recommended 50 to 150% QC limits.



Laboratory Duplicate Samples

The RPD of 0% (Aroclor 1254) for the PCB laboratory duplicate sample result did not exceed the recommended 100% QC limit.



Percent Lipid Analysis



Method Blanks

Lipids were detected in method blank at a concentration of 0.02%.  All sample lipid concentrations were greater than 10 times the blank concentration, however, so these data were not qualified.  The concentration detected in the method blank is very near the method detection limit. 



Laboratory Duplicate Samples

The RPD of 62% for the percent lipids laboratory duplicate sample result did not exceed the recommended 100% QC limit.



Butyltin Isomers



Method Blanks

All butyltin method blank results were less than the MDL.



Spike Blanks

The spike blank recoveries of 6% for mono-n-butyltin, 154% for tri-n-butyltin, and 0% for tetra-n-butyltin were outside the recommended 50 to 150% QC limits.



Surrogate Recoveries

The surrogates used for butyltin analysis are tripropyltin and tripentyltin.  All butyltin surrogate recoveries were within the recommended 50 to 150% QC limits.



Matrix Spikes (MS) and Matrix Spike Duplicates (MSD)

The MS/MSD recoveries of 43% and 45% for di-n-butyltin and MSD recovery of 34% for mono-n-butyltin were outside the recommended 50 to 150% QC limits.  All other MS/MSD recoveries were within QC limits.



Laboratory Duplicate Samples

The RPDs for all butyltin isomer laboratory duplicate sample results did not exceed the recommended 100% QC limit.



 

�TABLE 1

DUWAMISH ESTUARY/ELLIOTT BAY SQUID TISSUE STUDY

TISSUE CHEMISTRY SAMPLE INVENTORY



Sample�Locator�Mercury�Metals (ICP)�Metals (ICPMS)�Total

Solids�PCBs�BNAs�Butyltin�Percent Lipids��12425-1�Cleaned Squid - Elliott Bay�X�X�X�X�X�X�X�X��12425-2�Cleaned Squid - Elliott Bay�X�X�X�X�X�X�X�X��12425-3�Cleaned Squid - Elliott Bay�X�X�X�X�X�X�X�X��12425-4�Whole Squid - Elliott Bay�X�X�X�X�X�X�X�X��12425-5�Whole Squid - Elliott Bay�X�X�X�X�X�X�X�X��12425-6�Whole Squid - Elliott Bay�X�X�X�X�X�X�X�X��

�TABLE 2

QC SAMPLE FREQUENCY FOR TISSUE CHEMISTRY PARAMETERS





Parameter�Method Blank�Spike Blank�Matrix Spike�Matrix Spike Dup.�Laboratory Dup.�

SRM�

Surrogate��

Mercury

�

1 Per Batch�

1 Per Batch�

1 Per Batch�1 Per Batch (or Lab Dup.)�1 Per Batch (or MSD)�

1 Per Batch�

No��

Metals

�

1 Per Batch�

1 Per Batch�

1 Per Batch�1 Per Batch (or Lab Dup.)�1 Per Batch (or MSD)�

1 Per Batch�

No��

Total Solids

�

1 Per Batch�

No�

No�

No�

1 Per Batch�

No�

No��

BNAs

�

1 Per Batch�

1 Per Batch�

1 Per Batch�1 Per Batch (or Lab Dup.)�1 Per Batch (or MSD)�

1 Per Batch�

Yes��

PCBs

�

1 Per Batch�

1 Per Batch�

1 Per Batch�1 Per Batch (or Lab Dup.)�1 Per Batch (or MSD)�

No�

Yes��

Butyltin�

1 Per Batch�

1 Per Batch�

1 Per Batch�1 Per Batch (or Lab Dup.)�1 Per Batch (or MSD)�

No

�

Yes��

Percent Lipids

�

1 Per Batch�

No�

No�

No�

1 Per Batch�

No�

No��
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