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Introduction 

In July 1998, the State Water Resources Control Board (SWRCB) initiated the Coastal Fish 
Contamination Project. By February 1999, the planning phase was completed and the -. 

Department of Fish and Game (DFG) initiated the field work. The purpose of the program was 
twofold: 1: Determine if sport-caught fish contained concentrations of pollutants that were too ( 7  
high for human consumption based on the Office of Environmental Health Hazard Assessment ( G 

(OEHHA) criteria and, if so, OEHHA would issue health advisories, and 2: Determine if the \ 
concentration of pollutants in sport-caught fish was increasing or decreasing. This report -J 
contains the QAIQC evaluation of the trace metal data from the second year of the program. 
Trace metal results from the first year are contained in a previous document. The station 
information and analysis results are listed in AppenQx A by order of the region. 

Laboratory Organization 

The Department of Fish and Game was contracted to conduct the study for the State Water 
Resources Control Board and coastal Regional Water Quality Control Boards. This involved 
catching the fish and analyzing the samples for pollutants. The organizational chart is as 
follows: 

Laboratory Chief 
John Turner 

I 
QAIQC Officer 

Mark Stephenson for organics 
David Crane for metals 

I 
Fish Collection and ~ e t a l  
Analysis ' 

I 
Mark Stephenson (Supervisor) 

I 

I 
Organic Analysis 

I 
David Crane (Supervisor) 

I 
Gary lchikawa (Fish collection and Project ~athleen Regalado .(Organic 
Manager) analysis and data verification) 
Jon ~ i e k l  (Metal analysis) 
Lisa Berrios (Mercury analysis) 
Mark Pranger (Data verification) 
Autumn Bonnema (Digestions and 
dissections) 



Description of Methods: 

The Field Sampling Methods Standard Operating Procedures (SOPs) and the Analyti 
SOPs are contained in the Department of Fish and Game Quality Assurance Plan for 
Pollution Studies Laboratories (Wloss Landing, CA) and the Water Pollution Control 
(Nimbus, CA), which are available by request from David Crane or Mark Stephenson. 

- Standard collection and laboratory procedures were followed in preparing samples. Fish 
i- 

' ' 
collected that were too large to fit in our clean bags (>SO0 mm) were initially dissected in the 5( ' ' 

. , field A large cross section from behind the pectoral fins to thegut was saved. These sections 4 ~ < c 3  A Z /-+ I 

were wrapped in Teflon @', double bagged and packed in dry ice before transfer to the freezer. r. iv f k: -- ''> During lab dissection, a subsection of the filet was removed, discarding my tissue exposed by C < 

- field dissection. 

Sampling SOPs call for the smallest fish in a sample to be no less then 75% of the largest fish 
Four samples analyzed were outside this range, indicated by a Y in the >25% column in - I 

Appendix A. Three of these samples were within 70% of the largest &h size. Weights and ,'/@ -, /' '4 

length for individual fish and crabs are given in Appendix A. For bivalves, fifteen were chosen 
at random from each sample for length measurements. Total weights, final weight of all 
individuals, were reported in Appendix A. Samples were analyzed for arsenic, cadmium, 
mercury and selenium. 

QAPP and Control Limits 

A Quality Assurance Project Plan (QAPP) has not yet been written for this program. In lieu of 
this document, the QNQC parameters for collection and analysis are contained in the 
Department of Fish and Game Quality Assurance Plan for each lab as descriied in the preceding 
paragraph. In addition, guidelines that are specific to fish contamination studies have been 
modified from the EPA document entitled "Guidance for Assessing Chemical Con taminant Data 
for Use in Fish Advisories. Volume 1. Fish Sampling and Analysis. Second edition. 1995." 
The control limits adapted from this document are found in Table 1. These limits have been 
agreed to by DFG, OEHHA, and SWRCB, and are the interim parameters until a QAPP can be 
written. 



Table 1. QA Control Limits for Coastal Fish Contaminant Year 1 

Recommended Recommended 
Sample Type Frequency of Control Limits Corrective 
(definition) Analysis Action - 
External Calibration 
Calibration Standards (3-5 Follow manufacturer's or Linear regression, Determine cause and 
standards over the expected procedures-iyspecific ~ 0 . 9 9 5  take appropriate 
range of sample target analyte /aniljitical-protocols. A min., corrective action. 
conc., with the lowest conc. Std 3 point calib.\Ea~h set up, Recalibrate and 
at or near the MDL) I major disrugion, and when reanalyze all suspect 

'--.xuline-calib check exceeds samples or flag all 
specific control limits suspect data 

Continuing Calibration 
Verification (CCV) 
Calibration Check Standards After initial calibration (ICV) Mercury %R = 80-120%, Determine cause and 
(minimum of one mid-range or recalibration. Every 10 all other metals %R = take appropriate 
standard prepared independently samples (CCV) or every 2 90-1 10% corrective action. 
from initial calibration standards: hr., whichever is more Recalibrate and 
an instrument internal standard frequent reanalyze all suspect 
must be added to each calib. samples or flag all 
check std. when internal std. suspect data 
calib. is being used) 

Method Detection Limlt 
Determination 
Spiked matrix samples (analyte- Seven replicate analyses MDLs (in ppm,/@ Redetermine MDL 
free tissue samples to which prior to use of method. weight) are as follows; 
known,amounts of target analytes Reevaluation of MDL Arsenic 0.1, Cadmium 
have been added; one spike for annually -.----.0.01, f V l e r Z C i ~ O T 0 ~  
each target analyte at 3-10 times r" Selenrum u. .i I 

dtO/ST 

the estimated MDL) fl". ,,.- --..- 

O/' 
..' / ,, ", 

..' . )  , . 
, , 

73 LC,, ;? &<*> !J) .:. 



Sample Type 

1 \ 
,, / ---- - 

- - - k 

.,.- 
Table I (continued) 

Frequency of Analysis Recommended Control Recommended 
Limits Corrective Actions 

Accuracy and Precision 
Assessment 
Reference materials (SRMs or 
CRMs, prepared from actual 
contaminated fish or shellfish 
tissue if possible, covering the 
range of expected target analyte 
conc.) 

.,..- 

Method validation: As many 
as required to assess 
accuracy and precision of 
method before routine 
analysis of samples. 
Routine accuracy 
assessment: one per 20 
samples or one per batch. 

Method validation and If matrix spikes are in 
Routine accuracy control then proceed. 
assessment: %R = 75- If not, determine cause 
125% and take appropriate 

- corrective action. 
Recalibrate and 
reanalyze all suspect 
samples or flag all 
suspect data 

Matrix spikes (MS) (composite One per 20 samples or one %R = 75-1 25% If SRMs are in control 
tissue homogenates of field per batch, whichever is more then proceed. If not, 
samples to which known amounts frequent. determine cause and 
of target analytes have been take appropriate 
added: 0.5 to 10 times the corrective action. 
concentration of the analyte of Recalibrate and 
interest or 10 times the MQL). reanalyze all suspect 

samples or flag all 
suspect data. Zero 
percent recovery 
requires rejection of all 
suspect data. 

Matrix spike replicates (replicate One duplicate per 20 RPD <25% for Determine cause and 
aliquots of matrix spike samples; samples or one per batch, duplicates. take appropriate 
0.5 to10 times the concentration whichever is more frequent. corrective action. 
of the analyte of interest or 10 Recalibrate and 
times the MQL.). MS-MSD reanabze all suspect 

samples or flag all 
suspect data 

Laboratory replicates (replicate 
aliquots of composite tissue 
homogenates of field samples). 

One replicate (duplicate) RPD ~ 2 5 %  for Determine cause and 
sample per 20 samples or duplicates. take appropriate 
one per batch, whichever is corrective action. 
more frequent. Recalibrate and 

reanalyze all suspect 
samples or flag all 
suspect data 



Sample Type 
Table 1 (continued) 

Frequency of Analysis . Recommended Control Recommended 
Limits Corrective Actions 

Analytical replicates (replicate One duplicate per 20 RPD <25% for Determine,cause of 
aliquots of final sample extract or samples or one per batch, if replicates. problem, take 
digestate) laboratory replicates are out appropriate corrective 

of control action, and reanalyze 
sample 

' Field replicates (replicate No field replicates for the screening sites. The Determined by 
composite tissue samples) number of replicates used in the health risk program manager 

assessment sites will be determined by consensus of 
program manager, OEHHA, State and Regional 
Board. 

External QA Assessment . 
Accuracy-based performance Once prior to routine %R=85-115% Determine cause of 

, evaluation samples (NOAA analysis of field samples problem and 
intercalibration) reanalyze sample 

One exercise per year %R = 75-125% Determine cause of 
problem and 
reanalyze sample. Do 
not continue analysis 
of field samples until 
laboratory capability ,is 
clearly demonstrated 

General Provisions 
For a data set to be considered acceptable the CCV Recoveries must be within control limits and either the SRM 
or spiked matrix recoveries must also be within control limits 



Quality Assurance and Quality Control 

. The following summarizes the results of the main QNQC parameters for trace metals that are 
shown in Table 2. For this data set, the mercury and other trace metals were analyzed in four 
batches: Appendix B lists the batch number for mercury and the other metals and the saniples 
associated with each batch. 

Accuracy 

Mercury /' 

;!$: 3 /? 
The QNQC parameters for accuracy include SRM and spikedmatrix recoveries. They were i 

within c o k o l  limits (75-125%) 8 of.8 times for the SRMs and 13 of 16 times for spiked p~., ,+- 

. matrices. The three matrix spikes out of range wereTom Hg Batch 3. Thls batch contained 
acceptable SRM percent recoveries. Using the General Provisions at the bottom of Table 1, that 
the CCVs and either the SRMs or spiked matrix had to be within the control limits, the data sets 
passed QNQC for accuracy. 

Arsenic, Selenium, and Cadmium 

All SRMs for arsenic and cadmium were within control limits. One SRM for selenium was out 
. of the percent recovery range in TM Batch 1 (139%). For h s  batch and all other batches matrix 

spike samples were withln control limits (75-125%). Overall, the accuracy QNQC checks were 
very good and the out of control measurements were rare and not thought to affect data quality. 

Precision 

The QNQC parameters for precision are sample, SRM, and spiked matrix duplicates relative - 1 

;J;,,>./ fi:,; 
percent differences (RPDs). Only 2 of 60 RPDs were out of range (~25%).  Both RPDs were for 
selenium sample duplicates, one in TM Batch 1 (48.9%) and one in TM Batch 2 (33.7%). Both 7 di~./P$~: 
of these batches had a second sample duplicate that was within control limits as well as three J'4 

other RPDs fiom matrix spikes and SRMs. do j'v% i.; 
i o o f  / 

SRM duplicate RPDs were within control limits 12 of 12 times. These were not required in our 
8 

.agreed upon QAIQC parameters, but makes the data quality better. Overall, the precision 
QAIQC checks were very good and the out of control measurements were rare and not thought to 
affect data quality. 

Continuing Calibration Verification 

The continuing calibration verifications were all witlun the control limits (90-1 10 for trace 
metals other than mercury, 80-120 % for mercury). 



/- --, ;7-- 
Table 2. QAIQC values for trace metal analysis reported irii pg/g.dry weight. / 

Mermry Batch 2 
L:-- - -  

Me- Batch 1 
-- Mercury Bfi-& 3 

I sample Men:ury Recowry 1 1 sample Mercury Recovery I l ~ a m ~ l e  Mercury Recoveq 
Mermq Bateh 4 
sample Mercury Recovery[ 

conc. % Corn. % Conc. % 
MDL 0.0600 MDL 0.0600 MDL 0.0600 

conc. % 
MDL 0.0600 
RL 0.180 

ppm 

SRM 
Certified 4.64 

Value 0.260 
DORM2 (52) 4.67 101% - 
DORM2 (53) 4.43 95.5% ' 

RPD 5.25 

Certified 4.64 
Value * 0.260 

DORM2 (54) 
DORM2 (55) 4.81 104% 

RPD 2.46 

SRM 
Certified 
Value f 

DORMZ (62) 
DORM2 (63) 

RPD 

SRM 
Certified 4.64 

Value * 0.260 
DOW (50) 4.72 102% 
DORM2 (5 1) 4.91 106% 

RPD 3.95 
. ~. 

Duplicates 
99-1059 0.578 
99-1059-D 0.510 

Duplicates 
99- 1495 0.242 
99-1495-D 0.234 

RPD 3.36 

Duplicates 
99-1089 
99-1089-D 

RPD 

Duplicates 
99-1257 0.137 
99-1257-D 0.155 

RPD 12.3 

99-1 993 0.100 
99-1 993-D 0.106 

RPD 5.83 

Blank 
Blank-3 19 -0.0600 
Blank-320 -0.0600 , 

99-1 139-D 0.229 
RPD 0.877 

Blank 
Blank-329 -0.0600 
Blank-330 -0.0600 

MSlMSD / 
99-1495 0 242 @- \ 

99-1495-SP 136 174%: 
99- 1495-SPD 135 170%' 

RPD 0738 

MSIMSD 
99-1089 0.1 18 
99-1089-SP 0.419 98.9% 
99-1089-SP-D 0.439 104% 

RPD 4.66 

MSlMSD 
99-1257 0.137 
99-1 257-SP 0.498 84.7Yo 
99-1 257-SPD 0.553 97.4% 

RPD 10.5. RPD 7.32 1 99-1248 0.558 . -- 

99- 1248-SP 1.84 '\-, 

99- 1248-SP-D 2.25 -, 97.9% 
RPD 20.0 ' 

0.546 
99-664-SP 
99664-SP-D 

RPD 1.82 
99-1 139-SPrD 1.!3 96.0% 

RPD 2.62 

Continuing Calibration Verification (ppb) 

ccv-7 1 
ccv-72 
ccv-73 
CCV-74 1019 

Continuing Calibration Verification (ppb) 
standard Concentration 1000 

CCV-57 1072 - 
CCV-58 1048 

Continuing Calibration Verification (ppb) 
standard Concentration 1000 

CCV-62 1061 
CCV-63 1014 

Continuing Calibration Verification (ppb) 
Standard Concentration lo00 

CCV-67 1060 
CCV-68 1060 



Table 2. Continued 
Batch 1 

1 Sample Arsenic % Cadmium % Selenium % 1 
Conc. Recovery Conc. Recwe~y Conc. Recovery 

MDL 0.100 0.0100 0.100 
RL 0.300 0.0300 0.300 

ppm ppm ppm 

S m f  
Certified 18.0 0.0430 1.40 

Value* 1.10 0.00800 0.0900 
DORM2-50 15.8 87.8% 0.0400 93.0% 1.60 ,__-_- 114% 
DORM2-5 1 16.0 88.9% 0.0430 100% 1.94 j 139%' 

. 

RPD 1.26 7.23 19.2 

~upticates 
99-1059 2.53 -0.0100 1.06 
99-1059-D 2.70 -0.0100 1.16 

RPD 6.50 0.000 9.01 - 

99-1 139 11.3 7.60 3.63 
99-1 139-D 11.9 7.60 5.98 1 

RPD 5.17 0.00 .- ,-- -4zp, 
-.- -. -- .. - 

Blank 
Blank-3 17 -0.100 -0.0100 -0.100 
Blank-318 -0.100 -0.0100 -0.100 

MSIMSD 
99-1059 2.53 -0.0100 1.06 
99-1059-SP 11.5 93.0% 0.220, 81.0% - ' 5.04 84.0% 
99-1059-SP-D 11.8 90.0% 0.210 87.0% 5.25 80.0% 

RPD 2.58 4.65 4.08 

Continuing Calibration Verif~cation (ppb) 
Standard Concentration 100 100 100 

CCV35 100 100 100 
CCV-46 99 100 101 
c c v 3 7  100 100 100 
CCV38 100 99 102 

99-1139 11.3 7.60 3.63 
99-1 139-SP 107 \ 91.0% 16.3 91.0% 15.3 116% 
99-1 139-SP-D 105 92.0% 16.8 95.0% 16.0 , - 124%v 

RPD 1.89 3.02 4.47 ‘‘------ 

Batch 2 
[sample Arsenic % Cadmium % Selenium % I 

4% -. 

"- 

&nc. Recovery Cmr Rrmucry Caoc Recovery 
MDL 0:100 0.0100 0.100 

SRM 
Certified 18.0 0.0430 1.40 

Value 1.10 0.00800 0.0900 
DORM.2-52 15.9 88.3% 0.0400 93.0% 1.30 92.9% 
DORM2-53 15.9 88.3% 0.0350 81.4% 1.43 102% 

RPD 0.00 13.3 9.52 

, q - il r 
I .., 

RL 0.300 0.0300 0.300 

ppm ppm ppm 

I Duplicates 
99-1257 1.77 -0.0100 0.840 I 

C& a -  
/ K! 

99-1257-D 2.13 -0.0100 1.18 / 
RPD 18.5 0.000 i 4 3 j ?  

99-1993 3.48 4.0100 1.39 
99-1993-D 3.40 -0.0100 1.42 

RPD 2.33 0.00 2.14 

Blank 
Blank-3 19 -0.100 -0.0100 -0.100 
Blank-320 -0.100 4.0100 -0.100 

RPD 1.71 

99-1993 3.48 -0.0100 1.39 
99-1993-SP 12.5 95.0% 0.210 85.0% 5.69 91.0% 
99-1993-SPD 12.6 96.0% 0.220 92.0% 5.59 88.0% 

RPD 0.797 4.65 1.77 

Continuing Calibration Verification (ppb) 
Standard Concentration 100 100 100 

CCV-50 100 99 104 
CCV-5 1 99 10 1 98 
ccv-52 99 100 100 
CCV-53 100 10 1 104 



Table 2. Continued 
latch 3 
amnle Arsenic % Cadmium - . % Selenium % 

-Cone. RecOveql Conc. Recovery Conc. Recovery 
MDL 0.100 0.0 100 0.100 

Rnl 
Certitied 18.0 0.0430 1.40 

Value* 1.10 0.00800 0.0900 
DORM2-54 17.5 97.2% 0.0430 100.9% 1.46 104% 
D O N - 5 5  17.6 97.8% 0.0420 98% 1.65 118% 

RPD 0.570 2.35 12.2 - 
--- 

luplicates 

i 
-.. 

'7 

99-1495 21.4 0.0100 .\ r .  1.78 
99-1495-D 21.60 . 0.0100 !. ,;:. " 

1.61 
RPD 0.930 0.000 1 !: " - 10.0 

I 
i 

99-1248 4.25 ' 0.010 ;! 1.38 
99- 1248-D 4.35 1.56 

RPD 2.33 0.00 12.2 

ISlMSD 
99-1495 21.4 0.0100 1.78 
99- 1495-SP 117 . 89.0% 0.240 87.0% 6.01 79.0% 
99-1495-SP-D 117 90.0% 0.230 83.0% 5.99 79.0% 

RPD 0.00 4.26 0.333 

99-1248 4.25 0.010 1.38 
99-1248-SP ' 14.2 ' 93.0% 0.230 82.0% 5.92 85.0% 
99-1 248-SP-D 14.1 92.09'0 00.40 83.0% 5.88 84.0% 

RPD 0.707 4.26 0.678 

:ontinuing Calibration Verification (ppb) 
ltandard Concentration 100 100 . 100 
CCV-56 99 100 103 
ccv-57 99 I00 100 
ccv-58 99 100 102 
ccv-59 101 100 100 

latch 4 
iample Arsenic % Cadmium % Selenium % 

Conc. Recovqr k c .  Recovery Conc. Recovery 
MDL 0.100 0.0100 0.100 

RL. 0.300 0.0300 0.300 
PPm PPm Ppm 

RM 
C d ~ e d  18.0 0.0430 1.40 

Value* 1.10 0.00800 0.0900 
D O N - 6 2  17.9 99.4% 0.0450 105% 1.50 107% 
DORM263 17.6 97.8% 0.0390 90.7% 1.51 108% 

RPD 1.69 14.3 0.664 

Iupkates - . ,.' 
h 

99-1089 5.43 ; -0.0100 !,:.; ,,;i l, 1.57 
99-1089-D 5.36 j -0.0100 1.52 

RPD 1.30 : 0.000 3.24 

00-0664 8.92 :' -0.0100 1.41 
00-0664-D 8.89 ._-0.0100 i 1.42 

RPD 0.337 0.000 0.707 

;lank 
Blank-329 -0.100 -0.0100 t -0.100 
Blank-330 -0.100 -0.0 100 -0.100 

ISlMSD 
99-1089 5.43 9.0100 1.57 
99-1089-SP 12.9 94.0% 0.176 88.0% 4.67 82.0% 
99-1089-SP-D 12.3 92.0% 0.168 86.0% 4.43 81.0% 

RPD 4.76 - 4.65 5.27 

00-0664 8.92 -0.0 100 1.41 
00-0664-SP 75.0 92.0Yo 0.169 92.0% 4.38 87.Ph 
00-0664-SP-D 71.2 91.0% 0.159 90.0% 4.11 83.0% 

RPD 5.20 6.10 6.36 

:ontinuing Calibration Verification @pb) 
tandard Concentration 50 50 50 
CCV-62 5 1 51 49 
CCV-63 51 50 5 1 
CCV-64 51 49 5 1 
CCV-65 5 1 50 5 1 



Frequency of analysis of QAIQC parameters 

The requirements for frequency of analysis outlined in Table 1 have been met for all the 
parameters listed. 

Completeness 

The samples were analyzed for all the trace'metal contaminants required and all batches were 
analyzed for the appropriate QAJQC parameters. 

Summary of QAIQC 

Overall, the data set passed QAIQC. There was one matrix spike set for mercury, Batch 3, that 
was substantially out of control, but because the SRM percent recovery was good the batch is 
thought to be spike error and not thought to affect the quality of the data from h s  batch. The 
other data sets were considered valid and passed QA/QC since they contained only a few minor 
out of control QAJQC measurements. 



List of Abbreviations 

ccv 
DFG 
EPA 
ICV 
Matrix Spikes (MS) 

Matrix Spike Replicate 
MDL 
MQL 
NOAA 
OEHHA 
Q A 
Q N P  
QC 
RPD 
Sample Duplicate 

SOPS 
SRM or CRM 
SWRCB 

Continuing Calibration Verification (one independent standard) 
Department of Fish and Game 
Environmental Protection Agency 
Initial Calibration Verification (one independent standard) 
Also called Spiked Matrix. A composite tissue homogenate of 
field sample to which known amounts of target analytes have been 
added. 
Also called (MSD). Replicate aliquots of MAX Spike samples 
Method of Detection 
Method Quantitation Limit 
National Oceanographic and Atmospheric Administration 
Office of Environmental Health Hazard Assessment 
Quality Assurance 
Quality Assurance Project Plan 
Quality Control 
Relative Percent Difference 
Also called Laboratory Replicate. Replicate aliquot of composite 
tissue homogenate of field sample. 
Standard Operating Procedures 
Standard Reference Material or Certified Reference Material 
State Water Resources Control Board 



Appendix A 

Year 2 Coastal Fish Contamination Program Station Information 
and Trace Metal Data 
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Appendix B 

Mercury Batch Numbers and Associated Samples 
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99-1248-1 

99-1272-1 

3120 

3010 

Monterey Bay 

Santa Crw Wharf 

BRR 

YC 

Brown RocWlsh 

Yellowfin Croaker 





Appendix C 

Trace Metal Batch Numbers and Associated Samples 
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99-1090t , 

9Q-1190-1 

3140 

3170 

Goleta Pier 

Pajaro River Beach 

y d  

BRS 

Yellowfln Croaker 

Barred Surfperch 


