

INTRODUCTION



This Quality Assurance (QA) review accompanies data submitted in connection with estuarine sediment sampling on the Duwamish River in conjunction with the King County Water Quality Assessment (WQA) project.  The QA review is organized into the four sections listed below.



General Comments

Conventionals Chemistry

Metals Chemistry

Organics Chemistry



An overview of the approach used for this QA review is detailed in the General Comments section.  Additional information specific to each analysis is included in the appropriate analytical section.



This QA review has been primarily conducted in accordance with guidelines established through the Puget Sound Dredged Disposal Analysis (PSDDA) program, outlined in Puget Sound Dredged Disposal Analysis Guidance Manual, Data Quality Evaluation for Proposed Dredged Material Disposal Projects.  Other approaches incorporated in this QA review have been established through collaboration between the King County Environmental Laboratory (KC Laboratory) and the Washington State Department of Ecology (Ecology) Sediment Management Unit.

�GENERAL COMMENTS



Scope of Samples Submitted

This QA review is associated with estuarine sediment samples collected 
in
 
the Duwamish River from February through June, 1997.  The samples collected and the proposed analytical scheme are summarized in Table 1.  Except where noted in the subcontracting sections of this QA review, all analyses have been conducted by the KC Laboratory.  The data are reported with associated data qualifiers and have undergone QA1 review, as summarized in this narrative report.



Completeness

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



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

Compliance with storage conditions and holding times.

Compliance with 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 have been compared to the target analytes listed in Table 1- Marine Sediment Quality Standards Chemical Criteria contained in Chapter 173-204 WAC and the PSDDA Chemicals of Concern list.



Detection Limits

The KC Laboratory 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.



Some subcontractor laboratory data are available with an MDL only, in accordance with the subcontracting laboratory policies.  All analytical data are reported with either a result and/or detection limit(s).



Storage Conditions and Holding Times

Storage conditions and holding times have been evaluated using guidelines established during the Third Annual PSDDA Review Meeting.  The approach used to evaluate Total Organic Carbon for holding time has been established between the KC Laboratory and Ecology during previous QA1 review efforts.







Method Blanks

Method blanks have been evaluated for the presence of positive analyte results at or greater than the MDL.



Standard Reference Material

Data have been qualified based on available standard reference material (SRM) results.  Instances of data reported without associated SRM analysis are noted in the narrative.



Matrix Spikes

Matrix spike results have been used to qualify data for organics, metals and ammonia analyses.  Matrix spikes are not required for other conventionals parameters.



Replicate Samples

Data have been qualified based on replicate results.  However, not all replicate data have been used as an indicator for data qualification.  Only sets of replicate results which contain at least one result significantly greater than the MDL have been considered for data qualification.  Where an RDL is present, only replicate data that contains 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 MDL is not representative of precision obtained throughout the entire analytical range.



Data Qualifiers

The data qualification system used for this data submission is presented in Table 3.  These data qualifiers address situations which require qualification according to QA1 guidance.  The exact qualifiers used generally conform to QA1 guidance.  King County qualifiers indicating <MDL and <RDL have been used as replacements for the T and U specified under QA1 guidance.  Changes made to SRM data qualification criteria have been discussed with and approved by the Sediment Management Unit of Ecology.



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.  Data with only an MDL have been reported to two significant figures.  



Data are stored in a wet weight basis on King County’s data base and converted to dry weight during the reporting process.  Should only one reported digit be available, rounding error can be significant.  This rounding error can occur during the conversion from wet to dry weight.



Subcontracted Analyses

Analyses which have been subcontracted, and the issues associated with these subcontracted analyses are noted in this narrative.

�CONVENTIONALS CHEMISTRY



Completeness

Conventionals data are reported for samples 10623-1 through 10623-3, 10785-1 through 10785-3, 10786-1 through 10786-3, 10787-1 through 10787-3, 10788-1 through 10788-3, 10930-1 through 10930-3, 10931-1 through 10931-3, 11124-1 through 11124-3, 11178-1 through 11178-3, 11188-1 through 11188-3, and 11248-1 through 11248-3.  These samples were analyzed for total solids, total organic carbon (TOC), total sulfide, ammonia nitrogen, and particle size distribution (PSD) in association with the complete set of QC samples outlined in Table 2.



Subcontracted Analyses

PSD and total sulfide analyses were subcontracted to AmTest, Inc. in Redmond, Washington.



Methods

Total solids analysis was performed in accordance with Standard Method (SM) 2540-B.  TOC analysis was performed in accordance with SM5310-B.  Ammonia nitrogen analysis was performed in accordance with SM4500-NH3-H.  Total sulfide analysis was performed in accordance with EPA Method 9030 (SW-846).  PSD analysis was performed in accordance with ASTM and Puget Sound Protocols methodologies (Recommended Protocols for Measuring Conventional Sediment Variables in Puget Sound - page 9 - PSEP, 1986).



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 conventionals parameters analyzed by the KC Laboratory.  A positive result and/or MDL has been reported for subcontracted analyses.  Sample results are reported in units of mg/Kg on a dry weight basis for TOC, total sulfides and ammonia.  Sample results are reported in percent for total solids and PSD.  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

Sample storage conditions and holding times have been evaluated using guidelines established during the Third Annual PSDDA Review Meeting.  The criteria used to evaluate storage conditions and holding times for conventionals analyses are listed in the table below.

Parameter�Frozen

Holding Time�Refrigerated Holding Time��PSD�Not Recommended�6 Months��Solids�6 Months�14 Days��TOC�6 Months�14 Days��Ammonia�28 Days�Not Recommended��Total

Sulfide�Not Recommended�7 Days��

Sample storage conditions and holding times were met for all samples in this data submission.



Method Blanks

Method blanks were analyzed in connection with TOC , ammonia, and total solids analyses.  All TOC and solids method blank results were less than the MDL.



The ammonia method blank result for samples 10623-1 through 10623-3, 10785-1 through 10785-3, 10786-1 through 10786-3, 10787-1 through 10787-3, 10788-1 through 10788-3, 10930-1 through 10930-3 was greater than the MDL.  Associated sample ammonia results have been qualified with the B flag.  Method blank results were less than the MDL for all other ammonia analyses.



Standard Reference Material and Laboratory Control Samples

The SRM analyzed in association with TOC is Buffalo River Sediment.  The SRM recovery was within the 80 to 120% QC limits.



The recovery on the laboratory control sample for ammonia was within the 80 to 120% QC limit.



Laboratory Replicate Samples

Laboratory triplicate samples were analyzed in association with all conventional parameters.  Percent relative standard deviation (%RSD) for laboratory triplicate results was less than the 20% QC limit for all TOC, ammonia, and total solids triplicate analyses.



The average %RSD over all grain size fractions for the four triplicate analyses peformed in association with PSD analysis ranged from 15 to 25%.  Laboratory triplicate results were reviewed to determine if a consistent difference occurred over all grain size fractions.  Variations in triplicate results appear to be random and a function of inherent variations in samples rather than QC problems.  As a result, PSD data have not been qualified based on laboratory triplicate analysis.



�METALS CHEMISTRY



Completeness

Metals data are reported for samples 10623-1 through 10623-3, 10785-1 through 10785-3, 10786-1 through 10786-3, 10787-1 through 10787-3, 10788-1 through 10788-3, 10930-1 through 10930-3, 10931-1 through 10931-3, 11124-1 through 11124-3, 11178-1 through 11178-3, 11188-1 through 11188-3, 11248-1 through 11248-3.  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.  All other metals analyses were performed in accordance with EPA Method 3050/6010.



Target List

The reported target list includes all metals specified in Table 1 - Marine Sediment Quality Standards Chemical Criteria contained in Chapter 173-204 WAC and the PSDDA Chemicals of Concern list.  Additional metals 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 dry 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

Sample storage conditions and holding times have been evaluated using guidelines established during the Third Annual PSDDA Review Meeting.  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�6 Months��



Sample storage conditions and holding times were met for all samples in this data submission.



Method Blank

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

















Standard Reference Material

The SRM analyzed in association with samples included in this data submission is PACS 1 certified by the National Research Council of Canada.  This SRM does not contain silver.  An SRM recovery less than 80% has not been used alone to qualify data because the digestion technique used for sample analysis is different from the technique used during analysis to determine the SRM certified values.  Only those metals for which the SRM recovery was less than 80% and the matrix spike recovery was less than 75% have been qualified.



SRM recoveries less than 80% were reported for antimony, arsenic, chromium, nickel, and zinc.  Associated matrix spike recoveries, however, were greater than 75% for arsenic, chromium, nickel, and zinc.  Associated sample data have not been qualified.  The associated matrix spike recoveries for antimony were less than 75% and associated antimony sample data have been qualified with the G flag.




Matrix Spike

Matrix spike recoveries less than 75% were reported for iron and antimony. Associated sample results for iron and antimony have been qualified with the G flag for all samples in this data submission.  Matrix spike recoveries greater than 125% were reported for aluminum.  Associated sample results for aluminum have been qualified with the L qualifier for all samples in this data submission.



Laboratory Duplicate Samples

All metal RPD results were less than the QC limit of 20%. 





The RPDs for one set of mercury and silver laboratory duplicate samples were greater than the 20% QC limit.  However, as the mercury and silver analytical results were less than the RDL, associated sample data were not qualified.  The RPDs for all other metal laboratory duplicate results were less than the 20% QC limit.








�ORGANICS CHEMISTRY



Completeness



Organics data are reported for the following:






�BNA�CHLOROBENZENES�PCB�TRIBUTYLTIN�METHYL-HG�
�
L10623-1�
����X�
�
L10623-2�
����X�
�
L10623-3�
����X�
�
L10785-1�
X�X�X�X�X�
�
L10785-2�
X�X�X�X�X�
�
L10785-3�
X�X�X�X�X�
�
L10786-1�
����X�
�
L10786-2�
����X�
�
L10786-3�
����X�
�
L10787-1�
X�X�X�X�X�
�
L10787-2�
X�X�X�X�X�
�
L10787-3�
X�X�X�X�X�
�
L10788-1�
����X�
�
L10788-2�
����X�
�
L10788-3�
����X�
�
L10930-1�
X�X�X�X�X�
�
L10930-2�
X�X�X�X�X�
�
L10930-3�
X�X�X�X�X�
�
L10931-1�
X�X�X�X�X�
�
L10931-2�
����X�
�
L10931-3�
����X�
�
L11124-1�
����X�
�
L11124-2�
X�X�X�X�X�
�
L11124-3�
X�X�X�X�X�
�
L11178-1�
X�X�X�X�X�
�
L11178-2�
X�X�X�X�X�
�
L11178-3�
X�X�X�X�X�
�
L11188-1�
���X�X�
�
L11188-2�
X�X�X��X�
�
L11188-3�
X�X�X�X�X�
�
L11248-1�
X�X�X�X�X�
�
L11248-2�
X�X�X�X�X�
�
L11248-3�
X�X�X�X�X�
�
L10340-1�
���X��
�
L10340-2�
���X��
�
L10340-3�
���X��
�
L10399-1�
���X��
�
L10399-2�
���X��
�
L10399-3�
���X��
�
L10425-1�
���X��
�
L10425-2�
���X��
�
L10425-3�
���X��
�
�BNA�CHLOROBENZENES�PCB�TRIBUTYLTIN�METHYL-HG�
�
L10474-1�
���X��
�
L10474-2�
���X��
�
L10535-1�
���X��
�
L10535-2�
���X��
�
L10535-3�
���X��
�
L10601-1�
���X��
�
L10601-2�
���X��
�
L10601-3�
���X��
�



Subcontracted Analysis



Methyl mercury was subcontracted to Frontier Geosciences Inc., located in Seattle,  Washington.



Methods

PCB analysis was performed in accordance with EPA method 8080 (SW-846).  BNA analysis was performed in accordance with EPA method 8270 (SW-846).  BNA extracts were also analyzed by selected ion monitoring (SIM) to attain lower detection limits for chlorinated benzene compounds.  Tributyltin analysis was performed using the GC/MS-SIM technique in accordance with modified NOAA methodology
 (Krone, et
.
 
al., 1989)
.  Methyl mercury was performed in accordance with Frontier Geosciences methodology (Bloom, 1989; Liang, et
.
 al
.
, 1994; Bloom and Fitzgerald, 1987).



Target List

The reported BNA target list includes all compounds specified in Table 1 - Marine Sediment Quality Standards Chemical Criteria contained in Chapter 173-204 WAC, with the exception of benzo(j)fluoranthene. The KC Laboratory has verified that analytical conditions are sufficient to calculate a total benzofluoranthenes result using the reported b and k isomers.  Reported PCB data include Aroclors 1016, 1221, 123
2, 1242, 1248, 1254, and 1260.  Butyltin results are reported only for the tri-n-butyltin 
isomer.




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.  Sample results are reported in units of ug/Kg on a dry 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

Sample storage conditions and holding times have been evaluated using guidelines established during the Third Annual PSDDA Review Meeting.  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��PCBs�1 Year to Extract

40 Days to Analyze�14 Days to Extract

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

40 Days to Analyze�14 Days to Extract

40 Days to Analyze��Methyl Hg�28 Days�Not Recommended��Tributyltin�1 Year to Extract

40 Days to Analyze�14 Days to Extract

40 Days to Analyze ��

Sample storage conditions and holding times were met for PCBs, BNAs, tributyltin, and methyl mercury for all samples in this data submission.  



Method Blanks

All PCB, chlorobenzene, and tributyltin method blank results were less than the MDL.  
The 
BNA 
method blank associated with 
samples
 
10785-1, 10785-3, 10787-2, 10930-2, 10930-3, 
and 
11124-3 contained low levels of benzo
 
(a)
 
anthracene and
 
bis
 
(2-ethylhexyl)
 
phthalate.
  
A
ssociated
 
benzo
 
(a)
 
anthracene
 
and
 
bis
 
(2-ethylhexyl)
 
phthalate
 
data 
for these samples 
have 
been qualified with the B flag. Frontier Geosciences calculates a 
batch specific
, 
average 
method blank result and blank corrects all sample data.



Surrogate Recoveries

All 
PCB and tributyltin 
surrogate recoveries were within 
the
 QC limits 
of 50
 to 
150%.






The average BNA surrogate recoveries for 
s
amples 10785-2, 10787-1, 10787-3, 10930-1, 10930-3, 10931-1, 11124-2, 11178-1, 11178-3, 11188-2, 11188-3, and 11248-1 through 11248-3 
were
 
less than 50% for the acid fraction.  
A
ssociated BNA 
acid fraction sample 
data 
have 
been qualified with the G flag. 
The 
average surrogate recovery 
for sample 11
1
88-3
 was 
less than 50% for the base/neutral fraction.  
A
ssociated 
BNA 
base/neutral 
fraction sample data 
have been qualified 
wi
th the G 
flag
.  





Chlorobenzene surrogate recoveries for s
amples 10785-1 through 10785-3, 10787-1 through 10787-3, 10930-1 through 10930-3, 10931-1, 11124-2 through 11124-3, 11178-1 through 11178-3, 11188-2 through 1
1188-3, 11248-1 through 11248-3
 
were less than 50%.  
A
ssociated 
chlorobenzene 
sample data have been qualified with the G flag.  



Standard Reference Material

The marine sediment SRM analyzed in association with the PCB analysis is 1941a, certified by the National Institute of Standards and Technology.  This SRM includes only Aroclor 1254.  For PCBs, the SRM recovery was within the QC limits of 80 to 120%.  



The marine sediment SRM analyzed in association with the methyl mercury analysis was within the QC limits of 80 to 120%.  



An SRM is not included during SIM analysis of chlorobenzene compounds.



An SRM was not 
available 
for 
tributyltin analysis
.



The marine sediment SRM analyzed in association with the reported BNA analytical results is HS4, certified by the National Research Council of Canada.  HS4 contains a partial list of compounds for BNA analysis.  BNA data for all samples in this data submission have been qualified based on the SRM recoveries summarized in the following table.




Compound�% Recovery�Flag��Napthalene�12�G��Fluorene�23�G��Phenanthrene�37�G��Anthracene�31�G��Fluoranthene�41�G��Pyrene�48�G��Benzo(a)anthracene�47�G��Benzo(a)pyrene�42�G��Benzo(k)fluoranthene�59�G��Indeno(1,2,3-cd)pyrene�56�G��Benzo(g,h,i)perylene�43�G��



Matrix Spike

BNA data for all samples in this data submission have been qualified based on the matrix spike recoveries summarized in the following table.






Compound�% Recovery�Flag��N-Nitrosodimethylamine�39�G�
�
Phenol�45�G�
�
bis(2-Chloroethyl) Ether�42�G�
�
2-Chlorophenol�48�G��bis(2-Chloroisopropyl) Ether�46�G��N-Nitrosodi-N-Propylamine�48�G��Hexachloroethane�47�G��Isophorone�48�G��2,4-Dimethylphenol�8�X��Hexachlorocyclopentadiene�46�G��2,4-Dinitrophenol�45�G��Pentachlorophenal�45�G��Benzidine�0�X��3,3’-Dichlorobenzidine�0�X��Aniline�0�X��Benzyl Alcohol�44�G��2-Methylphenol�29�G��4-Methylphenol�25�G��
Compound�% Recovery�Flag��
4-Chloroaniline
�0�X��3-Nitroaniline�0�X��4-Nitroaniline�0�X��

Chlorobenzene data for all samples in this data submission have been qualified based on the matrix spike recoveries summarized in the following table.



Compound�% Recovery�Flag��1,3-Dichlorobenzene�46�G��1,4-Dichlorobenzene�39�G��1,2-Dichlorobenzene�46�G��




Matrix spike recoveries for PCB, tributyltin, and methyl mercury 
analyses 
were within the 50 to 150% QC limits.



Laboratory Replicate Samples

The RPD
s
 
for all 
BNA, 
PCB, methyl mercury, tributyltin, and chlorobenzene laboratory duplicate 
results
 were less than the QC limit of 100%.  









�TABLE 1

RWSP WATER QUALITY ASSESSMENT SEDIMENT PROJECT

SAMPLE INVENTORY





Sample�

BNAs�

 PCBs�Chloro Benzenes�

Tributyltin�Methyl 

Mercury�

Metals�

Mercury�

TOC�

Total Solids�

PSD�

Total Sulfides�Comments��10623-1�����X�X�X�X�X�X�X���10623-2�����X�X�X�X�X�X�X���10623-3�����X�X�X�X�X�X�X���10785-1�X�X�X�X�X�X�X�X�X�X�X���10785-2�X�X�X�X�X�X�X�X�X�X�X���10785-3�X�X�X�X�X�X�X�X�X�X�X���10786-1�����X�X�X�X�X�X�X���10786-2�����X�X�X�X�X�X�X���10786-3�����X�X�X�X�X�X�X���10787-1�X�X�X�X�X�X�X�X�X�X�X���10787-2�X�X�X�X�X�X�X�X�X�X�X���10787-3�X�X�X�X�X�X�X�X�X�X�X���10788-1�����X�X�X�X�X�X�X���10788-2�����X�X�X�X�X�X�X���10788-3�����X�X�X�X�X�X�X���10930-1�X�X�X�X�X�X�X�X�X�X�X���10930-2�X�X�X�X�X�X�X�X�X�X�X���10930-3�X�X�X�X�X�X�X�X�X�X�X���10931-1�X�X�X�X�X�X�X�X�X�X�X���10931-2�����X�X�X�X�X�X�X���10931-3�����X�X�X�X�X�X�X���11124-1�����X�X�X�X�X�X�X���11124-2�X�X�X�X�X�X�X�X�X�X�X���11124-3�X�X�X�X�X�X�X�X�X�X�X���11178-1�X�X�X�X�X�X�X�X�X�X�X���11178-2�X�X�X�X�X�X�X�X�X�X�X���11178-3�X�X�X�X�X�X�X�X�X�X�X���11188-1����X�X�X�X�X�X�X�X���11188-2�X�X�X��X�X�X�X�X�X�X���11188-3�X�X�X�X�X�X�X�X�X�X�X���11248-1�X�X�X�X�X�X�X�X�X�X�X���11248-2�X�X�X�X�X�X�X�X�X�X�X���11248-3�X�X�X�X�X�X�X�X�X�X�X���10340-1����X����������10340-2����X����������10340-3����X����������10399-1����X����������10399-2����X����������10399-3����X����������10425-1����X����������10425-2����X����������10425-3����X����������10474-1����X����������10474-2����X����������10474-3��������������10535-1����X����������10535-2����X����������10535-3����X����������10601-1����X����������10601-2����X����������10601-3����X�����������
TABLE 2

QC SAMPLE FREQUENCY FOR SEDIMENT CHEMISTRY PARAMETERS

Parameter�Blank�Duplicate�Triplicate�Matrix Spike�SRM�Surrogate��Particle Size Distribution

�

NA�10% of Samples�10% of Samples�

NA�

NA�

NA��

Total Solids�

NA�5% Minimum, 1 Per Batch�5% Minimum, 1 Per Batch�

NA�

NA�

NA��Total Organic Carbon�

1 Per Batch�5% Minimum, 1 Per Batch�5% Minimum, 1 Per Batch�

NA�

1 Per Batch�

NA��Total Sulfides

�1 Per Batch�5% Min.,

1 Per  Batch�5% Min.,

1 Per  Batch�5% Min.,

1 Per  Batch�

NA�

NA��Ammonia Nitrogen�1 Per Batch�5% Min.,

1 Per  Batch�5% Min.,

1 Per  Batch�5% Min.,

1 Per  Batch�

NA�

NA��

Mercury

�

1 Per Batch�5% Minimum, 1 Per Batch�

NA�5% Minimum, 1 Per Batch�

1 Per Batch�

NA��

Metals

�

1 Per Batch�5% Minimum, 1 Per Batch�

NA�5% Minimum, 1 Per Batch�

1 Per Batch�

NA��

BNAs

�

1 Per Batch�5% Min.,

1 Per Extr. Batch�1 Per Batch of > 20 Samples�5% Min.,

1 Per Extr. Batch�1 Per Extraction Batch�

Yes��

PCBs�

1 Per Batch�5% Min.,

1 Per Extr. Batch�1 Per Batch of > 20 Samples�5% Min.,

1 Per Extr. Batch�1 Per Extraction Batch�

Yes



��

Chlorobenzenes�1 Per Batch�5% Min.,

1 Per Extr. Batch�1 Per Batch of > 20 Samples�5% Min.,

1 Per Extr. Batch�

NA�

Yes��Methyl Mercury�1 Per Batch�5% Min.,

1 Per  Batch�NA�5% Min.,

1 Per  Batch�1 Per Batch�N
A
��Tributyltin�1 Per Batch�5% Min.,

1 Per  Batch�NA�5% Min.,

1 Per  Batch�NA

�
Yes
��
�TABLE 3

SUMMARY OF DATA QUALIFIERS



Condition to Qualify�METRO Data Qualifier�Organics QC Limits�Metals QC Limits�Conventionals QC Limits�Comment��very low matrix spike recovery�X�< 10 %�< 10 %�NA���low matrix spike recovery �G�< 50%�< 75%�NA���high matrix spike recovery�L�> 150%�>125%�NA���low SRM recovery �G�< 80%*�NA�< 80%*���high SRM recovery �L�>120%*�>120%�>120%*���high duplicate RPD�E�>100 %�>20%�> 20 %�use duplicate as routine QC for organics��high triplicate RSD�E�> 100%�NA�> 20 %�use triplicate as routine QC for conventionals��less than the reporting detection limit�< RDL�NA�NA�NA���less than the method detection limit�< MDL�NA�NA�NA���contamination reported in blank�B�> MDL�> MDL�> MDL���very biased data, based on surrogate recoveries�X�all fraction surrogates are <10%�NA�NA�use average surrogate recovery for BNA��biased data, based on low surrogate recoveries�G�all fraction surrogates are 

< 50%�NA�NA�use average surrogate recovery for BNA��biased data, based on high surrogate recoveries�L�all fraction surrogates are >150%�NA�NA�use average surrogate recovery for BNA��estimate based on presumptive evidence�J#  used to indicate the presence of TIC's�NA�NA�NA���rejected, unusable for all purposes�R�NA�NA�NA���a sample handling criteria has been exceeded�H�NA�NA�NA�includes container, preservation, hold time, sampling technique��*Note that PSDDA guidance uses a 95% confidence window for this parameter/qualification.
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