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INTRODUCTION

Copco and Iron Gate Reservoirs (the lowermost projects of PacifiCorp’s Klamath Hydropower
Project-- KHP) experienced extensive blooms of toxigenic Microcystis aeruginosa (MSAE) from
2004-2009 (Kann and Corum 2009; 2010; Jacoby and Kann 2007). These blooms have been
associated with high levels of the cyanotoxin microcystin, a potent hepatotoxin capabl e of
causing chronic liver damage and acting as a tumor promoter (Carmichael 1995; Chorus et al.
1999; Chorus 2001).

The results of the 2005-2009 sampling program demonstrated widespread and abundant seasonal
blooms of toxigenic MSAE in Copco and Iron Gate reservoirs and in the Klamath River
downstream. These yearly bloom events consistently exceed World Health Organization (WHO
1999) and Cdlifornia State Water Resources Control Board (SWRCB 2010 ) public health
threshold levels for both MSAE cell density and microcystin toxin by 10 to over 1000 times. The
blooms vary in duration and severity in the free flowing-section of the River but have generally
been present at some level during the August through October period (Kann and Corum 2009;
Fetcho 2009).

Due to the overlap in timing of the toxic algal blooms and run-timing of salmonids that serve asa
food source, the potential for bioaccumulation of microcystins exists both as a a public health
concern and as a contributor to fish stress and disease. For example, the Y urok Tribe fishes for
fall Chinook starting in August, and fall Chinook reach the Karuk fishery in September. Fall
steelhead enter the Klamath River in late summer; are in the mid-Klamath River by September or
October, and reach Iron Gate hatchery by November. Salmonids are also caught and consumed
by recreational fishermen and are sold in the Y urok commercial fishery.

Initial field sampling of salmonid fish tissue for public health was conducted by the Y urok Tribe
in 2005, when asmall number of fish livers and fillets were collected from the Klamath River
between mid-September and early October (Fetcho 2006). Of the 5 Chinook livers, 4 Chinook
fillets, 2 steelhead livers, and 2 steelhead fillets sampled, a trace amount of microcystin was
detected in one steelhead liver, and 0.54 pg/g microcystin was found in the other steelhead liver
(Fetcho 2006). In addition, bioaccumulation studies undertaken in 2007 showed accumulation of
microcystin toxin in muscle and/or liver tissues of yellow perch, Irongate hatchery salmon, and
freshwater mussels (Mekebri et a. 2009; Kann 2008; Kanz 2008). Microcystin levelsin many of
these sampl es exceeded public health threshold values for safe consumption (Kann 2008;
OEHHA 2008).

Although other studies of Klamath River salmon and steelhead in 2007, and yellow perchin
2008 and 2009, did not show microcystin bioaccumulation in tissues (e.g.,, CH2MHILL 2009;
Prendergast and Foster 2010), histological examination of liver tissues determined that lesions
were present in liver tissue from both salmonid species (CH2M HILL 2009). Substantial
bioaccumulation continued to be shown in freshwater mussel s throughout the Klamath River
below Irongate Dam in 2009 (Kann et a. 2010).

Given previous results showing the presence of microcystin in salmon and steelhead livers, and
that in the mainstem of the Klamath River adult salmonids are an important subsistence food for
Tribal people, additional salmonid sampling for microcystin bioaccumulation was conducted in
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2010 by the Karuk Tribe. Although histological results have not yet been received from the
laboratory, the following memo provides results for the presence of microcystin in salmonid
tissues during the fall of 2010. The memo will be updated when completed histology results are
received.

METHODS

Klamath River fish samples were collected at five locations during September through
November; Orleans, Ishi Pishi Falls, Weitchpec, Happy Camp, and Irongate hatchery (Figure 1).
Fish were collected using hook and line at Weitchpec, Orleans, and Happy Camp and by
traditional dip net at Ishi Pishi Falls. Fish from Irongate hatchery were collected after being
spawned. Samples for Microcystis and microcystin toxin were also collected at a series of
stations as part of the Karuk Tribe's public health monitoring program (Figure 2). In September,
10 livers and fillets were collected from fall steelhead and 7 livers and fillets were collected from
fall Chinook (Figure 3). In October, 15 livers and fillets were collected from steelhead, and 7
livers and fillets from Chinook. In November, 6 liver and fillets were collected from Chinook
and 3 liversand 2 fillets from Coho. Fillet and liver samples were sent to the California
Department of Fish and Game (CDFG) lab for microcystin analysis and various organs were sent
to the University of California, Davis for histological examination.

CDFG Protocol

Samples of five fish were collected per sample period. Fish tissue and liver samples consisted of
5-10 grams of tissue and 5-10grams of liver. Samples were placed in aluminum foil and Ziploc
bags and then frozen. The samples were shipped with ice overnight to Dr. Abdou Mekebri at the
Fish and Wildlife Water Pollution Control Lab (WPCL) in Rancho Cordova, CA for microcystin
anaysisby LCMS/MS (Mekebri et a. 2009). Chain of Custody forms are shown in Appendix I.
Two of the September Chinook liver samples were split at the lab for quality assurance purposes
and are labeled with “Dup” following the WPCL Lab number (Appendix I1).

Histology Protocol

Fish samples were refrigerated for a maximum of three days. Photos were taken of whole fish
and organs; ocular examination was performed for anomalies in tissues and gills to look for
Columnaris. Varioustissue types (e.g., gills, heart, liver, etc.) were grouped into separate
containers. These containers were filled with a 10% formalin solution using a minimum2.:10 ratio
by volume of tissues to formalin to ensure preservation of tissues.

Organ removal occurred as follows: fish guts were removed whole (Gl tract, spleen, heart); gill
arches removed (at least 1 side); liver removed (sampled at least 2 sections from 2 different
locations assuring not to cut into the gallbladder). Thefillet and kidney were removed as an x-
section cut perpendicular to the backbone. This piece of kidney, backbone, and muscle was no
more than 1cm thick to insure saturation of preservative. The tissue samples were rinsed with
saline solution to minimize superficial blood. The presence of blood on tissue samples will
darken upon exposure to formalin reducing the quality of slide mounts. The head was cut off
(after the gill arches were removed) and shipped fresh for lab removal of the brain for September
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samplesonly. Samples were shipped weekly oniceto MelissaA. Miller, DVM, PhD at the
Marine Wildlife Veterinary Care and Research Center Department of Fish and Game and

University of California, Davisin Santa Cruz, CA. Histologica results are pending and are not
included here.

Figure 1. 2010 Fish sampling locations. Clockwise from top left; Iron Gate hatchery, Weitchpec, Ishi Pishi
Falls, and Orleans (Happy Camp location not shown).
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Figure 3. Example of 2010 Fish samples. clockwise from top left: Chinook from Ishi Pishi- [P092810 1C,
Chinook liver from I shi Pishi- IP092910 1C_Liver, Steelhead from Orleans- OR092310_1S and Chinook
from Ishi Pishi- IP092910 1C.
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RESULTS/DISCUSSION

Results from salmonid tissue samples collected by the Karuk Tribe in September, 2010 showed
that 3 of 7 Chinook livers collected below Happy Camp at Ishi Pishi Falls had detectable levels
of microcystin-RR (Table 1; Figure 4). Microcystin was not detected in any of the other
September fish samples. Samples collected on the 14™ and 15™ of October showed that 1 of 7
Chinook livers had a high level of microcystin-RR (121 ppb), and 1 of 15 steelhead livers had a
high level of microcystin-LR (152 ppb) , both exceeding public health guideline levels (Table 1;
Figure 4). Microcystin was not detected in fish tissue samples during any of the other October or
November samples. Aside from microcystin, none of the other measured algal toxins were
detected in any of the Klamath River fish samples (Table 1; i.e., anatoxin-a, domoic acid, or
okadaic acid). Duplicate samples analyzed on two of the September fish showed good agreement
(Table 1), and internal lab QA recoveries were generally 100% +20%, although afew were
closer to 75% (Figure 5; Appendix I1).

During the period the Chinook were collected, the 2010 longitudinal microcystin (total
microcystin as determined by ELISA) and Microcystis public health sampling data showed that
ambient levels of both Microcystis cells and microcystin toxin increased in the Klamath River
during mid-September, exceeding public heath guideline values at nearly al stations (Figures 6
and 7). Although microcystin values declined somewhat during the third week in September,
they then rebounded in late September and into early October (Figures 6 and 7). These results
indicate that microcystin was being transported downstream to areas where Chinook and
steelhead were migrating upstream, and that fish collected during the September and October
efforts were likely exposed to microcystin either prior to or during the collection period.
Microcystin levels then declined to levels that were below detection during the November fish
sampling period.

In addition to total microcystin as determined by ELISA during the course of regular public
health sampling (e.g., Figure 7), samples were also periodically collected to specifically
determine the presence of various microcystin congeners in Klamath River water samples (Table
2). These data show only two congeners to be detected, microcystin-LR early in the season at
station 1B, and microcystin-LA during August through October at various stations (Figure 8).

These data indicate that congeners biocaccumulated in Klamath River salmonids do not match the
ambient data with respect to detected microcystin congeners or variants. For example, of the
five fish showing positive bioaccumulation, four showed the presence of microcystin-RR, and
one microcystin-LR. Moreover, even though microcystin—L R was detected in ambient water
earlier in the season, only —LA was detected during the period bracketing the October 15"
steelhead that showed 152 ppb of microcystin —LR. The reason for this difference between
ambient and bioaccumulated microcystin is unclear. However, asimilar trend was noted in
Klamath River freshwater mussels (Kann et al. 2010). A potential explanation is differential
uptake, whereby even though the concentrations of -RR and —LR were below detection in
ambient water, they could still have been present at low levels and were then differentially
accumulated through the bioaccumulation process.
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Figure 4. Microcystin concentration in Klamath River Salmonid Liver Samples, 2010 (showing occur rence of
positive hitsonly—see data in Table 1).
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Table 1. 2010 Fish and Wildlife Water Pollution Control Lab Toxin Resultsfor microcystin bioaccumulation in Klamath

River Salmonids.

2010 Adult Salmonid Toxin ;ng‘gfb‘; 0500 | 0.500 |0500| 0500 |0.500 | 0500 |0.500 [0.500 [0.500 | 5.00 | 2.00 | 1.00
Results Reporting | 100 | 100 | 1200 | 1200 | 2.00 | .00 | 100 | 100 [100 | 100 |500 | 200
Limit (ppb)
Ssample Date Matrix  |MCRR [M< MC-LR [MC MCYR |MCLA |[MC-LW |MC-LE [MC-L | Anatoxin | POMOI¢ | Okadaic

WPCL Lab# || 1o niification | Collected |(Fresh Weight)|opb) | 2<> ™™ opb) |PES™™H o) iopb)  |(ont) |ob) [(opb) [A (opy (210 [2€TC
RR* (ppb) LR (ppb) (ppb)  [(ppb)

1620101 | OR092310-1S | 9/23/2010 | fishliver | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
L620-102 | OR092310-1S | 9/23/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
1620103 | OR092310-25 | 9/23/2010 | fishliver | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
1620104 | OR092310-2S | 9/23/2010 | fishfillet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
1620105 | OR092610-35 | 9/26/2010 | fishliver | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
1620106 | OR092610-35 | 9/26/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
1620107 | OR092610-4S | 9/26/2010 | fishliver | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
1620108 | OR092610-4S | 9/26/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
1620109 | OR092610-5S | 9/26/2010 | fishliver | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
L620-10-10 | OR092610-5S | 9/26/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND |ND | ND
[620-10-13 | IP0927102C | 9/27/2010 | fish liver ND |ND | ND |ND |ND |ND |ND |ND | ND | ND | ND
L620-10-13Dup| IP092710-2C | 9/27/2010 | fish liver ND |ND | ND | ND |ND |ND |ND |ND | ND |ND | ND
1620-10-14 | IP092710-2C | 9/27/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND |ND | ND
L620-10-15 | IP092710-3C | 9/27/2010 | fishlver | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
L620-10-16 | IP092710-3C | 9/27/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
L620-10-11 | IP092810-1C | 9/28/2010 | fishlver | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND |ND | ND
1620-10-12 | IP092810-1C | 9/28/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND |ND | ND
641101 | IP093010-4C | 9/30/2010 | fish liver ND |ND | ND | ND |ND |ND |ND |ND | ND | ND | ND
L-641-10-2 | IP093010-4C | 9/30/2010 | fish fillet ND ND ND ND | ND [ND [ND [ND | ND [ND [ ND
641103 | IP092910-1C | 9/30/2010 | fish liver ND |ND | ND | ND |ND |ND |ND |ND | ND | ND | ND
L-641-10-3Dup | 1P092910-IC | 9/30/2010 | fish liver ND |ND | ND | ND |ND |ND |ND |ND | ND |ND | ND
1641104 | IP092910-IC | 9/30/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
1641105 | WE092910-55 | 9/30/2010 | fishliver | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
1641106 | WE092910-55 | 9/30/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
1641107 | IP093010-3C | 9/30/2010 | fishliver | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
1641108 | IP093010-3C | 9/30/2010 | fishfillet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
1641109 | IP092910-2C | 9/30/2010 | fishliver | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
L641-10-10 | IP092910-2C | 9/30/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND |ND | ND
L641-10-11 | WE092910-1S | 9/30/2010 | fishlver | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND |ND | ND
L641-10-12 | WE092910-1S | 9/30/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND |ND | ND
L641-10-13 | WE092910-2S | 9/30/2010 | fishlver | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
L641-10-14 | WE092910-2S | 9/30/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND |ND | ND
L641-10-15 | WE092910-4S | 9/30/2010 | fishlver | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND |ND | ND
L641-10-16 | WE092910-4S | 9/30/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND |ND | ND
L641-10-17 | WE092910-35 | 9/30/2010 | fishfver | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND |ND | ND
L641-10-18 | WE092910-35 | 9/30/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND |ND | ND
L678-10-1 | HC101410-8C | 10/1472010 | _fish liver ND |ND | ND | ND |ND |ND |ND |[ND | ND |ND | ND
1678102 | HCI01410-8C | 10/14/2010 | fishfllet | ND | ND | ND | ND | ND | ND |ND |ND |ND | ND | ND | ND
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Sample Date Matrix  |MCRR [M© MC-LR |ME MCYR [MCLA |MC-LW|MC-LF MLy |Anatoxin |POMOIC [Okadaic
WPCLLab¥ |\ jentification | Collected |(Freshweight)|ppb) |oes™ ™ opby  {PES™EM|or) ™ |(opb) |(opb) [(opb) |(ppb) [ (ppb) [ [2
RR* (ppb) LR (ppb) (ppb)  |(ppb)
[ 678103 | HCL01410-11S | 10/14/2010 | fishlver | ND ND ND ND ND | ND |ND |ND |[ND | ND |ND | ND
1678104 | HCL01410-11S | 10/14/2010 | fishfilet | ND ND ND ND ND | ND |ND |ND |[ND | ND |ND | ND
[ 678105 | HCL01410-12S | 10/14/2010 | fishlver | ND ND ND ND ND | ND |ND |ND |[ND | ND |ND | ND
1678106 | HCL01410-12S | 10/14/2010 | fishfilet | ND ND ND ND ND | ND |ND |ND |[ND | ND |ND | ND
(678107 | HC101410-13S | 10/14/2010 | fishlver | ND ND ND ND ND |ND |ND |ND |ND | ND_|ND | ND
1678108 | HCL01410-13S | 10/14/2010 | fishfilet | ND ND ND ND ND |ND |ND |ND |ND | ND |ND | ND
(678100 | HCL01410-14S | 10/14/2010 | fishlver | ND ND ND ND ND | ND |ND |ND |ND | ND |ND | ND
[-678-10-10 | HC101410-14S | 10/14/2010 | fishfilet | ND ND ND ND ND |[ND |ND [ND [ND | ND |[ND | ND
(6781011 | HCL01410-155 | 10/14/2010 | fishlver | ND ND ND ND ND |ND |ND [ND [ND | ND |[ND | ND
(6781012 | HCL01410-155 | 10/14/2010 | fishfilet | ND ND ND ND ND |[ND |ND [ND [ND | ND |ND | ND
(6781013 |WEL01510-165 | 10/15/2010 | fishlver | ND ND ND ND ND |[ND |ND [ND [ND | ND |[ND | ND
16781014 |WEL01510-165 | 10/15/2010 | fishfilet | ND ND ND ND ND |[ND |ND [ND [ND | ND |ND | ND
(6781015 | WEL01510-17S | 10/15/2010 | fishlver | ND ND__ [SBMBl D ND |ND |ND |ND |ND | ND_|ND | ND
6781016 | WEL01510-17S | 10/15/2010 | fishfilet | ND ND ND ND ND |ND |ND |ND |ND | ND |ND | ND
(6781017 |WEL01510-18S | 10/15/2010 | fishlver | ND ND ND ND ND |ND |ND |[ND [ND | ND |[ND | ND
(6781018 |WEL01510-18S | 10/15/2010 | fishfilet | ND ND ND ND ND |[ND |ND [ND [ND | ND |[ND | ND
(6781019 |WEL01510-19S | 10/15/2010 | fishlver | ND ND ND ND ND |[ND |ND [ND [ND | ND |[ND | ND
16781020 |WEL01510-19S | 10/15/2010 | fishfilet | ND ND ND ND ND |[ND |ND [ND [ND | ND |ND | ND
(6781021 |WEL0151020S | 10/15/2010 | fishfilet | ND ND ND ND ND |ND |ND [ND [ND | ND |[ND | ND
(6781022 |WEL0151020S | 10/15/2010 | fishlver | ND ND ND ND ND |[ND |ND [ND [ND | ND |[ND | ND
16781023 | OR101710-21S | 10/17/2010 | fishfilet | ND ND ND ND ND |[ND |ND [ND [ND | ND |ND | ND
6781024 | OR101710-21S | 10/17/2010 | fishlver | ND ND ND ND ND |ND |ND |ND |ND | ND |ND | ND
(6781025 | OR101710-22S | 10/17/2010 | fishfilet | ND ND ND ND ND |ND |ND |[ND [ND | ND |ND | ND
(6781026 | OR101710-22S | 10/17/2010 | fishlver | ND ND ND ND ND |[ND |ND [ND [ND | ND |[ND | ND
(6781027 | OR101710-235 | 10/17/2010 | fishfilet | ND ND ND ND ND |[ND |[ND [ND [ND | ND |[ND | ND
(6781028 | OR101710-235 | 10/17/2010 | fishlver | ND ND ND ND ND |ND |ND [ND [ND | ND |[ND | ND
16781029 | ORL01710-24S | 10/17/2010 | fishlver | ND ND ND ND ND |[ND |ND [ND [ND | ND |[ND | ND
16781030 | OR101710-24S | 10/17/2010 | fishfilet | ND ND ND ND ND |[ND |ND [ND [ND | ND |ND | ND
(6781031 | ORL01710-255 | 10/17/2010 | fishlver | ND ND ND ND ND |ND |ND [ND [ND | ND |[ND | ND
[-678-10-32 | OR101710-255 | 10/17/2010 | fishfilet | ND ND ND ND ND |ND |ND |[ND |ND | ND |ND | ND
(6781033 | IG101810.9C | 10/18/2010 | fishlver | ND ND ND ND ND |ND |ND |ND |ND | ND |ND | ND
(6781034 | IG101810-9C | 10/18/2010 | fishfilet | ND ND ND ND ND |ND |ND |[ND [ND | ND |[ND | ND
(6781035 | 1G101810-10C | 10/18/2010 | fishfilet | ND ND ND ND ND | ND |ND |ND |ND | ND |ND | ND
[-678-10-36 | 1G101810-10C | 10/18/2010 | fishlver | ND ND ND ND ND |[ND |ND [ND [ND | ND |[ND | ND
16781037 | IGL01810-11C | 10/18/2010 | fishfilet | ND ND ND ND ND | ND |ND |ND |[ND | ND |ND | ND
(6781038 | IGL01810-11C | 10/18/2010 | fishlver | ND ND ND ND ND |[ND |ND [ND [ND | ND |[ND | ND
16781039 | 1G101810-12C | 10/18/2010 | fishfilet | ND ND ND ND ND | ND |ND |ND |[ND | ND |ND | ND
(6781040 | 1G101810-12C | 10/18/2010 | fishlver | ND ND ND ND ND |ND |ND [ND [ND | ND |[ND | ND
16781041 | 1G101810-13C | 10/18/2010 | fishfilet | ND ND ND ND ND |ND |ND |ND |ND | ND |ND | ND
(6781042 | 1G101810-13C | 10/18/2010 | fishlver | ND ND ND ND ND |ND |ND |[ND [ND | ND |[ND | ND
(6781043 | IG101810-14C | 10/18/2010 | fishfilet | ND ND ND ND ND |ND |[ND |ND |ND | ND |ND | ND
(6781044 | IG101810-14C | 10/18/2010 | fishlver | ND ND ND ND ND |[ND |ND [ND [ND | ND |[ND | ND
[711-101 | IGLI0110-15C | 11/1/2010 | fishlver | ND ND ND ND ND |[ND |ND [ND [ND | ND |[ND | ND
(711102 | IGLI10110-15C | 11/1/2010 | fishfilet | ND ND ND ND ND | ND |ND |ND |[ND | ND |ND | ND
(711103 | IGLI0110-16C | 11/1/2010 | fishlver | ND ND ND ND ND |ND |ND [ND [ND | ND |[ND | ND
[-711-104 | IGLI0110-16C | 11/1/2010 | fishfilet | ND ND ND ND ND | ND |ND |ND |[ND | ND |ND | ND
(711105 | IGLI0110-17C | 11/1/2010 | fishlver | ND ND ND ND ND |ND |ND [ND [ND | ND |[ND | ND
[-711-106 | IGLI0110-17C | 11/1/2010 | fishfilet | ND ND ND ND ND |ND |ND |ND |ND | ND |ND | ND
[-711-107 | IGL10110-18C | 11/1/2010 | fishlver | ND ND ND ND ND | ND |ND |[ND [ND | ND |[ND | ND
[-711-108 | IGL10110-18C | 11/1/2010 | fishfilet | ND ND ND ND ND |ND |ND |ND |[ND | ND |ND | ND
[-711-109 | IGL10110-19C | 11/1/2010 | fishlver | ND ND ND ND ND |[ND |ND [ND [ND | ND |[ND | ND
(7111010 | IGLI0110-19C | 11/1/2010 | fishfilet | ND ND ND ND ND |[ND |ND [ND [ND | ND |ND | ND
(7111011 | IGL1011020C | 11/1/2010 | fishlver | ND ND ND ND ND |ND |ND |[ND [ND | ND |[ND | ND
(7111012 | IGLI1011020C | 11/1/2010 | fishfilet | ND ND ND ND ND |[ND |ND [ND [ND | ND |ND | ND
(742101 | IG112910-1CO | 11/29/2010 | fishfilet | ND ND ND ND ND | ND |ND |ND |ND | ND_|ND | ND
[-742-102 | IG112910-1CO | 11/29/2010 | fishlver | ND ND ND ND ND |ND |ND |ND |ND | ND _|ND | ND
[-742-103 | 1G112910-2CO | 11/29/2010 | fishfilet | ND ND ND ND ND |ND |ND |ND |ND | ND |ND | ND
[-742-104 | 1G112910-2CO | 11/29/2010 | fishlver | ND ND ND ND ND | ND |ND |ND |ND | ND|ND | ND
[-742-105 | IG112910-3CO | 11/29/2010 | fishlver | ND ND ND ND ND | ND |ND |ND |[ND | ND |ND | ND

* Desmethyl-RR quantified as parent analog compound.

**Sample ID ending in 'S' denotes Steelhead , Sample ID ending in 'C' denotes Chinook and Sample ID ending in 'CO' denotes Coho.
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Figure5. 2010 Fish and Wildlife Water Pollution Control Lab; Quality control analysis, percent recovery of
spiked toxin in fish fillets (a), fish livers (b) and fillets and livers combined (c). Data plotted by date samples
wer e analyzed; shown with mean and standard error bars.
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Figure 6. Microcystis aeruginosa cell density (top panel) and microcystin toxin concentration (bottom panel)
in Klamath River SG (surface grab near shoreline) water samplesduring 2010. Samples collected as part of
the Karuk Tribes public health monitoring program; SWRCB/OEHHA limit lineindicates the public health
guideline value and the shaded bar sindicate when fish sampleswith positive toxin results were taken.
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Figure 7. Microcystis aeruginosa cell density (top panel) and microcystin toxin concentration (bottom panel)
in Klamath River OC (near mid-channel) water samplesduring 2010. Samples collected as part of the Karuk
Tribes public health monitoring program; SWRCB/OEHHA limit line indicates the public health guideline
value and the shaded barsindicate when fish sampleswith positive toxin results wer e taken.



Table 2. 2010 Fish and Wildlife Water Pollution Control Lab Ambient Microcystin Toxin Results (site codes
asabovein Figure 1, with the addition of LE and LES which arethe Lower Estuary and the L ower Estuary
Surface as collected by the Yurok Tribe).

MC- MC-
Site Desmeth Desmeth Anatoxin | Domoic | Okadaic
Sample ID Matrix Date Name | MCRR [ yl-RR* [ MC-LR | yl-LR | MC-YR | MC-LA | MC-LW [ MC-LF [ MC-LY A acid acid

SV060910-SG | Water 6/9/2010 SV ND ND ND ND ND ND ND ND ND ND ND ND

IB062310-SG | Water | 6/23/2010 1B ND ND ND ND ND ND ND ND ND ND ND ND

SV070810-SG | Water 7/8/2010 SV ND ND ND ND ND ND ND ND ND ND ND ND

IG072110-SG | Water | 7/21/2010 IG ND ND ND ND ND ND ND ND ND ND ND ND

SV072110-SG | Water | 7/21/2010 SV ND ND ND ND ND ND ND ND ND ND ND ND

IB081110-SG | Water | 8/11/2010 1B ND ND 0.0478 ND ND 0517 ND ND ND ND ND ND

SV081110-0C | Water | 8/11/2010 SV ND ND ND ND ND 0.125 ND ND ND ND ND ND

1B082510-SG_ | Water | 8/25/2010 1B ND ND 0.467 ND ND 1.82 ND ND ND ND ND ND

SV090810-SG | Water 9/8/2010 SV ND ND ND ND ND 2 ND ND ND ND ND ND
SV090810-0C | Water 9/8/2010 SV ND ND ND ND ND 1.95 ND ND ND ND ND ND
WE090810-0C | Water 9/8/2010 WE 1.74
LES090810-OC | Water 9/8/2010 LES 3.74

BB092210-SG | Water | 9/22/2010 BB ND ND ND ND ND 2.58 ND ND ND ND ND ND

SV092210-SG | Water | 9/22/2010 SV ND ND ND ND ND 18 ND ND ND ND ND ND

LES092210-0C | Water | 9/22/2010 LES 1.93

HC100610-0C | Water | 10/6/2010 HC ND ND ND ND ND ND ND ND ND ND ND ND

SV100610-SG | Water | 10/6/2010 SV ND ND ND ND ND 6.82 ND ND ND ND ND ND

WE100610-0C | Water | 10/6/2010 WE 2.24

LES100610-0C | Water | 10/6/2010 LES 3.26

IG102010-0C | Water | 10/20/2010 IG ND ND ND ND ND 2.13 ND ND ND ND ND ND

SV102010-SG | Water | 10/20/2010 SV ND ND ND ND ND 1.93 ND ND ND ND ND ND

Klamath River Water Samples, Microcystin LCMS/MS, 2010
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Figure 8. Microcystin congener s detected in Klamath River ambient water samples, 2010 (CFG Lab data
shown in Table 2).
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Because concentrations of microcystin-RR in the September Chinook livers were below public
health guideline values (e.g. Kann 2008; OEHHA 2008) and livers are not typically consumed,
those tested fish did not likely pose a public health concern with respect to consumption. They
do, however, indicate that fish were exposed to microcystin, and that direct effects to fish health
in terms of stress and/or disease are a possibility. The lack of consistent microcystin
bioaccumulation among the sampled fish likely reflects variable exposure time due to spatia
differencesin toxin distribution, as well as temporal and spatial differences with respect to
migration timing and habitat use

Although, as noted above, fish livers are not typically consumed, the level of microcystin-RR in
the October Chinook and —LR in the October steelhead did exceed public health guideline values
(e.g. OEHHA 2008; Ibelings and Chorus 2007). The State of Californiarecommends that
internal organs should be removed from fish exposed to Microcystis blooms and specifically that
the viscera (e.g., liver, kidney, etc.) of the fish should not be eaten. Thiswould be especialy
important given the demonstrated exceedance of specific public heath guideline values for
microcystin in liver tissue of salmonids from the Klamath River.

Aside from fish consumption issues with respect to public health, the positive detection of
microcystin in Klamath River Chinook and steel head may indicate an impact to the health of
these fish in terms of stress and/or disease. For example, fish exposed to typical microcystin
producing blooms may experience sublethal toxic effects such as liver damage (OEHHA/CEP
2009). In addition, laboratory and field studies from el sewhere have also demonstrated the toxic
effects of microcystin on salmonids (Anderson et al. 1993, Tencallaet al. 1994; Bury et a. 1997,
Landsberg 2002) and other fish (Smith et al. 2008). Based on these studies, and the documented
presence of microcystin in the Klamath River and in Klamath River salmonid organs, the
potential clearly exists for subletha (e.g., stress and disease) effects on salmonids from exposure
to agal toxins. Pending histology results will allow afurther examination of this possibility.
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APPENDIX I: Chain of custodiesfor Klamath River Tissue Study, 2010.
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APPENDIX Il: Fish and Wildlife Water Pollution Control Lab Sheets September, 2010.

WPCL Lab#t Estimated MDL Reporting Limit = L-620-100  L-620-102  L-620103  L-620104  L62105 L6206  L-620-107  L-620008  L-620109  L620-1010  L[-6200011  1-6201012  1-62010-13 L€20-10-130up L-620-10-14  L-620-1015  L-620-10-16 L-620-10MBLK L-620-10-LCS  L-620-10-6MS L-620-10-6MSD
Sample Identification OR092310-1S  OR092310-1S  OR092310-2S  OR092310-2S  OR092610-35 OR092610-35  OR092610-4S  OR092610-4S  (R092610:-5S  OR092610-5S  P092810-IC  IP09810-1C  IPO92710-2C  1P092710-2C  IFO92710-2C  IF092710-3C  [PO92710-3C OR092610-35  OR092610-35
Date Collected 23/Sep/2010  23/Sep/2010  23/Sepl2010  23/Sepl2010  26/Sep/2010  26/Sepl2010  26/Sepl2010  26/Sep/2010  26/Sep2010  26/Sepl2010  28/Sep/2010  28/Sep2010  27/Sepl2010  27/Sepl200  27/Sepf2010  Z7/Sepl2010  Z7/Sep/2010 26/Sep/2010  26/Sepl2010
Time Collected NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Date Received 30/Sep2010  30/Sep2010  30/Sepl2010  30/Sepl2010  30/Sep/2010  30/Sep/2010  30/Sepl2010  30/Sepl2010  30/Sepl2010  30/Sepl2010  30/Sep/2010  30/Sepl2010  30/Sep2010  30/Sepl2010  30/Sepl2010  H0/Sep/2010  £0/Sep/2010 30/Sepl2010  30/Sep/2010
Date Extracted 04/Dec/2010  04/Dec/2010 ~ 04Dec/2010 ~ 04Dec/2010  04Dec/2010  04Decf2010  OADeci2010  04/Deci2010  04Dec/2010  04IDec/2010  04Dec/2010  04/Decf2010  04/Deci2010  D4Dec/2010  (4IDec/2010  (4Dec/2010  (4/Dec/2010 (4Dec/2010  04/Dec2010  04/Decf2010  04/Decl2010
Date Analyzed 08Dec/2010  08Decf2010 ~ 08/Dec/2010  0B/Dec/2010  08Dec/2010  08/Dec/2010  0B/Dec/2010  0BDecf2010  08/Dec/2010  0B/Dec/2010  0BIDec/2010  08/Dec/2010  0B/Dec/2010  0BDec/2010  0BIDec/2010  (B/Dec/2010  (BIDec/2010 (8Dec/2010  08/Dec/2010  06/Decf2010  O/Deci2010
Matrix fish liver fish fillet fish liver fish fillet fish liver fish filet fish liver fish fillet fish liver fish filet fish liver fish fllet fish liver fish liver fish fillet fish fiver fish fllet fish fillet fish filet fish fillet fish fillet
freshueight ~ freshweight ~ freshweight ~ freshweight  freshweight  freshweight ~ freshweight ~ freshweight ~ freshweight ~ freshweight ~ freshweight ~ freshweight ~ freshweight ~ freshweight  freshweight ~ freshweight  f-esh weight freshweight ~ freshweight ~ frashweight ~ fresh weight
Biotoxin Analytes ppb ppb ppb(ng/g) ~ ppb(ngl)  peb(nglg)  peb(nglg)  ppb(nglt)  ppb(nglg)  ppb(nglo)  ppb(ngls)  ppb(ng/g)  peb(nglg)  peb(nglg)  ppb(ngfg)  opb(ngfy)  ppb(ngly)  ppb(ngls)  pb(ngla) b (nglg) ppb(nglo) % Recovery % Recovery % Recovery
NC-RR 0500 100 ND ND ND ND 0} ND D ND ND ND ND D 380 29 ND D D . D 109 101 106
NC-DesmethyHRR* 0500 100 D ND ND D D ND D ND D ND D D ND ND ND \D ND Z \D NA NA NA
NC-LR 0500 100 D ND ND ND [} ND [} D ND ND ND D D ND D ND ND ERR) 106 71 780
NC-DesmetyHLR 0500 100 ND ND ND D D ND D ND ND ND D D ND ND ND \D ND S W NA NA NA
NC-YR 0500 100 \D ND ND ND D ND D D ND ND ND [} D ND D ND D § ND iy 9.3 94
o
NC-LA 0500 100 \D ND ND ND D ND D D ND ND ND [} D ND D ND D ND 12 814 844
NC-LW 0500 100 D ND ND ND D ND D ND ND ND ND D ND ND ND ND ND ND NA NA NA
NC-LF 0500 100 D ND ND ND [} ND D D ND ND ND D D ND D ND D ND NA NA NA
NC-LY 0500 100 \D ND ND ND D ND D D ND ND ND [} D ND D ND D ND NA NA NA
Anafoin A 500 100 ND ND ND ND D ND D ND ND ND ND D ND ND ND ND D ND NA NA NA
Domoic acid 200 500 D ND ND ND D ND [} D ND ND ND [} D ND D ND D ND NA NA NA
Okadaic acid 100 200 D ND ND D D ND D ND ND ND ND D ND ND ND ND D ND NA NA NA

* Desmethy-RR quanfied as parent analog compound.
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WPCL Labi# Estimated MDL Reporting Limit ~ L-641-10-1  L-641102  L-641-10-3 L-641-10-Dup  L641-104 641105  L641106  L-641-107  L-641108  L641109  L-6411000 6411001 16401002 L-641-00-03  [-64104  L-64110-45  L6411016  L64L1007  L641-10-18 L-64-10-VBLK L-641-10-LCS  L-641-10-4MS ~ L-641-10-4MSD

Sample Idenfcation PP033010-4C  IPOS30I0C  POS2910-1C  IPOSRONC-IC  IPO92910-1C  WED92910-5S 'WEO9910-5S  [P093010-3C  IPOS30I3C  P092910-2C  [PO99N0-2C  WE92910-1S WEO92910-1S WE92910-25 WE092910-2S WEQ929104S WEQ92910-4S  WIE092910-35  WE092910-38 P92910-1C  IPO92910-1C
Date Collected 30/Sep/2010  30Sepl2010  30/Sepl2010  30/Sepl2010  30Sep010  30Sepl200  30/Sepl2010  30/Sepl2010  30/Sepl2010  30/Sepl200  30Sepl2010  30/Sepl0l0  30/Sepi2010  30/Sepl2010  30/Sep2010  30/Sepl2010  30/Sepl2010  Z0Sepl2010  30/Sep/2010 30/Sep/2010  3(/Sepl2010
Time Collected NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Date Received 07/0ct2010  07/0ct2010 ~ O7/Oct2010 ~ 0710ctf2010  O7/Oct2010  O7/0c2010  O7/0ct2010  O7/0cy2010  07/0ct2010  O7/Oct2010  070ctf200  07/0ct2010  07/0ci2010  O7/0ct2010  O7/Ocy2010  07/0ct2010  O7/Oct2010  (7I0cti200  (7/0ct2010 07/0ct2010 ~ 07/0ct2010
Date Extracted 07/Deci2010  07Dec/2010 ~ 07/Decf2010  O7Dec/2010  07/Dec/2010  O7/Dec/2010  07Dec/200  O7/Decf2010  O7IDec/2010  O7/Decf2010  07IDec/2010  O7/Deci2010  O7/Decl2010  07Dec/2010  7/Deci2010  07Dec/2010  (7/Deci2010  (7/Dec/2010  C7IDec/2010 (7/Dec/2010  07/Decf2010  07/Dec/200  07/Dec/2010
Date Analyzed 0BDeci2010  08Dec/2010 ~ 0BDecl2010  0BDec/2010  08Dec/2010  0BDec/2010  08Dec/2010  0BDeci2010  0BDec/2010  0BDecf200  0BDec/2010  08Dc/2010  0B/Dec/2010  08Dec/2010  DBDeci2010  0BDec/2010  (BIDeci2010  (8/Dec/2010  (BIDec/2010 (BDec/2010  08Dec/2010  0B/Dec2010  0€/Dec/2010
Matrix fish liver fish filet fish liver fish liver fish fille fish liver fish filet fish liver fish filet fish fiver fish filet fish liver fish filet fish liver fish filet fish liver fish filet fish liver fish filet fish fillet fish filet fish fllet ish filet
freshweight ~ freshweight ~ freshueight  freshweight  freshweight  freshveight  freshveight  freshweiht ~ freshweight ~ freshweight ~ freshweight ~ freshweight ~ freshweight ~ freshweight ~ freshweight  freshweight  freshweight ~ feshveight  fiesheight freshweight ~ fresheight ~ frashweight  fresh weight
Biotoxin Analytes pob ppb pbnglg)  pb(ngls)  ppb(ngly)  peb(nglg)  ppb(ngls)  ppb(nglg)  pob(ngle)  ppb(ngly)  peb(ngfg)  ppb(ngly)  ppb(nglg)  pob(nglg)  peb(nglo)  ppb(ngly)  opb(ngls)  peb(ngly)  ppb(ngl)  rpb(ngly)  pb(nglg) Fb (ngfg) % Recovery % Recovery % Recovery
NC-RR 0500 100 i\ ND 21 210 ND D ND D ND D ND ND ND D ND D ND ND \D L, 10 1m 13
NC-Desmethyl-RR! 0500 100 \D D ND ND ND ND ND D ND ND ND D ND ND \D ND ND D D E D NA NA NA
NC-LR 0500 100 ND \D ND D ND ND ND D ND ND D \D ND D D ND ND D ND R 1 %5 904
NC-Desmety-LR 0500 100 D D ND D D ND ND D ND ND \D D ND ND ND D \D ND \D S o NA NA NA
NC-YR 0500 100 ND \D ND D ND ND ND D ND ND ND \D ND D ND ND \D ND \D E ND 1% 10 108
o
NC-LA 0500 100 ND D ND D ND D D D ND D D \D ND D 0] D ND D ND \D 107 926 %3
NC-LW 0500 100 ND D ND D ND D D D ND ND D \D ND D \D D ND D ND \D NA NA NA
NC-LF 0500 100 ND \D ND D ND D D D ND D D \D ND D D D D D ND \D NA NA NA
NC-LY 0500 100 ND D ND D ND D D D ND ND D \D ND D 0] D ND D ND \D NA NA NA
Anatosin A 500 100 ND \D ND D ND D ND D ND D \D \D ND D \D D ND D ND [} NA NA NA
Domaic acid 200 500 ND D ND D ND ND ND D ND ND ND \D ND D \D D D ND \D ND NA NA NA
Okadaic acid 100 200 ND \D ND D ND ND ND D ND ND D \D ND D ND D \D ND \D ND NA NA NA

* Desmethy-RR quantiiied as parent analog compound.
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WRCL Lab¢ EgmaedWOL Feporinglinit LEBIBL  LTMI02  LGTBIO3  LEBIM  LGBAS  LEBIS LB LBIS LGRS LGB LIBON LB LGRS LABOU  LEBIOS LSRG LEBOYT  LOHMB  LEEMS  LEEDD  LEBIDZ  LGBOR LOEOB  LEBIM  LGBDS LB LEBIT  LABOB  LEBOD  LEBIN LGB LEBID  LEBOB  LABOY  LEBIDE  LEBOE  LOBOY  LEBIDE  LSBOK LOBIM LGB LBOQ LGRS LEBIM
Sample enificaion HCUMINEC HCLOMIOC HCIOMIGLIS HCMIOUS HCIOWIBIZS HUMIMIS HOMIS HODMIBLS HCIMIGUS HCMIOMS HCIDWIBISS HCHMIMSS WEIISIMES WELMSIOS WENISONS WELCISIMTS WELDISIMSS WELSIMBS WEIDSIGNS WEIOLSIMSS WEISIS WENEIGXS ORTIOAS ORUWIIONS ORITIOZS ORINTIMIS ORNIIGAS CRUNILZS CRUMIXS ORWIIGNMS ORININS ORINTINS IGIMBINC IGWBNC IGIMBIMIC IGOBIMOC GIOBIOLC IGIOBIGNC GIMBINC IGIBIBLC IGIOIEIMC IGBIOAIC IGIBIMAC - IGOIBIMAC
Date Collected QLR i i v T . v 0t s (. . 0 1’ 51 O 0 11T O . (0 1 O 1T B (0T U . Ui 0 O 7B (' 7 N 1710’71 7 1 o [ Vs A0 R 10 s 0
Tine Colleted [ M [ ) [} [} ) W A A [} ) W 1) M [ L) NA W ) [} [} 1) [ [ W [} [} W [} A [} [} W 1) W [ [} ) [} ) W [} L)
Date Received 020 OO O DO W00 WOMD MO0 000 O OO O OGN OO0 Z/ONND 20 ZOMD AN A0ND OO0 000 2CH0 2WONNI 0400 0NN M0 00 20tAN 0N 20D 0D ZOMZN W00 040 WX 0HD0 00 ZOHD 20NN 0N 0N 00 2000 200 20
Date Exraced (SRDL (SF0Ll (GFeDOLL  OSFGZNML (GFO0L CRGOOL OGP GO DSRDOL GRNEL (HRNDID (RNl OGRGNIOL CHFNNN  CRDDLL  CRRINED SO (NN (SR 6RO CHRADL  (GRAL OGP (S0l (SRGND OGFll (SR (BRI BP0l OSRDCOL  (SRNLl OGRNZMD  OFeb2Nl (SRl BP0 OSRDD  (BReNEL OBRNZOL (SFeb0L (RN OGRMOLL BP0l (BReDOL  OBReNLL
Date Analyzed B V2 i VR i L Vi VRV . O 0 VO W 4/ GOV O ) VD O i 74 4V ) iV O 20 G 3 OV ) Vi 0 VR . O L VL VA7 O i O 1 W L GV 7 4 V4 R )V . AL i VR i
Natrix liver isue liver lisue liver lisue liver fiswe lver liswe 3 lisse lver tisse liver ise lver e ver e e lver isue livr e ey fisue lvet lver lisue lver isue lver lisue isse liver isse lvgr isve liver isue liver lisue liver
WELVEOMt VLW WCWEER welwe  WetVeR  velveOh  wewegh  velveOft  Getweit  detweg  elweft  vetweOt  velwegt  Welwent  wewet Wt vevedht  velwegt  velveft  wetbedit vetnegt  wetvegt  wetvelit  wewght  wetwogt wetwelt  wevegt  welveDft  veWER  velech  etwegt  vetwelpt  wetwegt  welveRt  WWEDT  welwOR  welveR  vetvegt el vebveOH  velweght el welveit  wetweql
Bunnelfes b N 0 e L e T 1 o O et B 1 T 1 e R e R a1 R e R I
NGR 050 1 n 0 ) 0 ) 0 0 ] 1] ) o 0 ) il [} ) 0 ) o ) ] ] [} 0 L [ 0 0 ] o 0 o 0 0 ) 0 ) o 0 ] 0 ] o 0
NCDesmery AR 050 1 ) 0 ) 0 ) 0 0 ) 0 ) 0 ) 0 ) 0 0 0 ) ) 0 ] I 0 ) ) 0 ) 0 ) 0 0 ) ) 0 ) 0 0 ) 1] ) 0] ) ] 1)
WCR 050 ) ) 0 ) 0 0 ) o ) o 0 ] 0 0 ) B 0 0 ] o 0 o ) 0 ) 0 ) 0 0 ] 0 ) o 0 0 ) o N ) 0 ) 0 0
NCDesmetnHR 050 1w ) 0 ) 0 ) 0 0 ) 0 ) 0 ) [} ) 0 ) 0 ) 0 1] ] [} 0 ) 0 0 ) 0 ) 0 ) ) ) 0 ) 0 0 ) 0 ) 0 ) ) )
NCR 050 1 ) 0 ) 0 [} ) 0 ) o 0 ] 0 0 ) Ll ) ] 0 0 o ) I 0 [} ) 0 ) o 0 ] o ) ) 0 0 ) 0 ] o 0 ] 0 ] )
NCLA 050 1w ) 0 ) 0 [} ) 0 ) 0] ) ) 0 0 ) 0 ) [l 0 ) 0 0 I 0 [} ) 0 ) 0 ) ) 0 ) ) 0 0 0 0 ) 0] ) ) 0 ) )
NGLW 050 ) ) 0 ) 0 [} ) o ) o ) ] 0 0 ) 0 ) ] 0 0 o ) T 0 [} ) 0 ) o 0 ] 0 ] ) 0 0 0 0 ] o ) ] 0 ] )
NGLF 050 1w ) 0 ) 0 0 ) 0 ) 0] ) ) 0 0 ) 0 ) [l 0 0 0 0 I 0 0 ) 0 ) 0] ) ) 0 ) ) 0 ) 0 0 ) 0 ) 0] 0 ) )
NeLY 050 1w ) 0 ) 0 [} ) 0 ) 0] ) ) 0 0 ) 0 ) [l 0 ) 0 0 I 0 [} ) 0 ) 0 ) ) 0 ) ) 0 0 0 0 ) 0] ) ) 0 ) )
Hoatoin A 1) 0o ) 0 ) 0 0 ) 0 ) o 0 ] 0 0 ) Ll ) Ll 0 0 0 ] IC 0 0 ) 0 ) o 0 ] 0 ] ) 0 ) Ll 0 ] o ) o 0 ] )
Dumeic v w HO) ) 0 ) 0 ) ) 0 ) 0 ) ] 0 0 ) 0 ) D ) 0 0 ] I 0 0 1) 0 ) 0 ) ) o ) ) 0 ) 0 0 ) 0 ) 0 ) ) )
Olatec acd 1w W ) 0 ) 0 0 0 0 ] o ) o 0 0 ) 0 ) il 0 0 0 ] IC 0 0 ) 0 ) o 0 ] 0 ] ) 0 ) 0 [} ] o ) o ) ] )
*Desely} AR nuanifed a pnt avlog compound.
L-678-10-MBLK1 L-678-10-LCS1 L-678-10-2MS L-678-10-2MSD L-678-10-MBLK2 L-678-10-LCS2 L-678-10-23MS L-678-10-23MSD L-678-10-MBLK3 L-678-10-LCS3 L-711-10-4MS L-711-10-4MSD
HC101410-8C  HC101410-8C OR101710-21S OR101710-21S 1G110110-16C  1G110110-16C
14/0ct/2010 14/0ct/2010 17/0ct/2010 17/0ct/2010 01/Nov/2010 01/Nov/i2010
NA NA NA NA NA NA
21/0ct/2010 21/0ct/2010 21/0ct/2010 21/0ct/2010 09/Nov/i2010 09/Nov/2010
05/Feb/2011 05/Feb/2011 ~ 05/Feb/2011 05/Feb/2011 05/Feb/2011 05/Feb/2011 05/Feb/2011 05/Feb/2011 06/Feb/2011 06/Feb/2011  06/Feb/2011 06/Feb/2011
13/Feb/2011 13/Feb/2011 ~ 13/Feb/2011 13/Feb/2011 13/Feb/2011 13/Feb/2011 13/Feb/2011 13/Feb/2011 13/Feb/2011 13/Feb/2011  14/Feb/2011 14/Feb/2011
liver liver tissue tissue liver liver tissue tissue liver liver tissue tissue
wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight
ppb (ng/g) % Recovery % Recovery % Recovery ppb (ng/g) % Recovery % Recovery % Recovery ppb (ng/g) % Recovery % Recovery % Recovery
ND 80.0 89.7 87.8 ND 79.3 67.6 80.1 ND 83.1 76.7 69.7
@
a ND NA NA NA ND NA NA NA ND NA NA NA
4]
14
5 ND 97.8 112 110 ND 815 69.7 817 ND 75.2 118 121
s
8 ND NA NA NA ND NA NA NA ND NA NA NA
>
§ ND 86.7 117 119 ND T 81.8 86.4 ND 76.8 103 107
[og
ND 84.5 98.2 84.7 ND 102 71.2 79.9 ND 105 118 122
ND NA NA NA ND NA NA NA ND NA NA NA
ND NA NA NA ND NA NA NA ND NA NA NA
ND NA NA NA ND NA NA NA ND NA NA NA
ND 86.3 83.8 84.9 ND 82.1 86.9 88.6 ND 85.5 86.2 83.8
ND NA NA NA ND NA NA NA ND NA NA NA
ND NA NA NA ND NA NA NA ND NA NA NA
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WPCL Lab# Estimated MDL Reporting Limit  L-711-10-1 L-711-10-2 L-711-10-3 L-711-10-4 L-711-10-5 L-711-10-6 L-711-10-7 L-711-10-8 L-711-10-9 L-711-10-10 L-711-10-11 L-711-10-12 1.-678-10-MBLK3 1.-678-10-L.CS3 |.-711-10-4MS  |.-711-10-4MSD

Sample Identification 1G110110-15C  1G110110-15C  1G110110-16C  1G110110-16C  1G110110-17C  1G110110-17C  1G110110-18C  1G110110-18C  1G110110-19C  1G110110-19C  1G110110-20C  1G110110-20C 1G110110-16C  1G110110-16C
Date Collected 01/Nov/2010 ~ 01/Nov/2010 01/Nov/2010 01/Nov/2010 01/Nov/2010 01/Nov/2010 01/Nov/2010 01/Nov/2010 01/Nov/2010 01/Nov/2010 01/Nov/2010 01/Nov/2010 01/Nov/2010 01/Nov/2010
Time Collected NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Date Received 09/Nov/2010 ~ 09/Nov/2010 09/Nov/2010 09/Nov/2010 09/Nov/2010 09/Nov/2010 09/Nov/2010 09/Nov/2010 09/Nov/2010 09/Nov/2010 09/Nov/2010 09/Nov/2010 09/Nov/2010 09/Nov/2010
Date Extracted 06/Feb/2011  06/Feb/2011 06/Feb/2011 06/Feb/2011 06/Feb/2011 06/Feb/2011 06/Feb/2011 06/Feb/2011 06/Feb/2011 06/Feb/2011 06/Feb/2011 06/Feb/2011 06/Feb/2011 06/Feb/2011  06/Feb/2011  06/Feb/2011
Date Analyzed 14/Feb/2011  14/Feb/2011 14/Feb/2011 14/Feb/2011 14/Feb/2011 14/Feb/2011 14/Feb/2011 14/Feb/2011 14/Feb/2011 14/Feb/2011 14/Feb/2011 14/Feb/2011 13/Feb/2011 13/Feb/2011  14/Feb/2011  14/Feb/2011
Matrix liver tissue liver tissue liver tissue liver tissue liver tissue liver tissue liver liver tissue tissue
wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight

Biotoxin Analytes ppb ppb ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) %Recovery  %Recovery  %Recovery
MC-RR 0.500 1.00 ND ND ND ND ND ND ND ND ND ND ND ND ND 83.1 76.7 69.7

@
MC-Desmethyl-RR* 0.500 1.00 ND ND ND ND ND ND ND ND ND ND ND ND é ND NA NA NA

4

o
MC-LR 0.500 1.00 ND ND ND ND ND ND ND ND ND ND ND ND = ND 75.2 118 121

=
MC-Desmethyl-LR 0.500 1.00 ND ND ND ND ND ND ND ND ND ND ND ND 8 ND NA NA NA

>
MC-YR 0.500 1.00 ND ND ND ND ND ND ND ND ND ND ND ND = ND 76.8 103 107

S

o
MC-LA 0.500 1.00 ND ND ND ND ND ND ND ND ND ND ND ND ND 105 118 122
MC-LW 0.500 1.00 ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA NA
MC-LF 0.500 1.00 ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA NA
MC-LY 0.500 1.00 ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA NA
Anatoxin A 5.00 10.0 ND ND ND ND ND ND ND ND ND ND ND ND ND 85.5 86.2 83.8
Domoic acid 2.00 5.00 ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA NA
Okadaic acid 1.00 2.00 ND ND ND ND ND ND ND ND ND ND ND ND ND NA NA NA

* Desmethyl-RR quantified as parent analog compound.
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WPCL Lab# Estimated MDL Reporting Limit  L-742-10-1 L-742-10-2 L-742-10-3 L-742-10-4 L-742-10-5 L-742-10-MBLK ~ L-742-10-LCS  L-711-10-4MS L-711-10-4MSD

Sample Identification 1G112910-1CO 1G112910-1CO  1G112910-2CO  1G112910-2CO  1G112910-3CO 1G110110-16C 1G110110-16C
Date Collected 29/Nov/2010 29/Nov/2010 29/Nov/2010 29/Nov/2010 29/Nov/2010 01/Nov/2010 01/Nov/2010
Time Collected NA NA NA NA NA NA NA
Date Received 07/Dec/2010  07/Dec/2010 07/Dec/2010 07/Dec/2010 07/Dec/2010 09/Nov/2010 09/Nov/2010
Date Extracted 06/Feb/2011 06/Feb/2011 06/Feb/2011 06/Feb/2011 06/Feb/2011 06/Feb/2011 05/Feb/2011 06/Feb/2011 06/Feb/2011
Date Analyzed 14/Feb/2011 14/Feb/2011 14/Feb/2011 14/Feb/2011 14/Feb/2011 14/Feb/2011 14/Feb/2011 14/Feb/2011 14/Feb/2011
Matrix tissue liver tissue liver liver liver liver tissue tissue
wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight wet weight

Biotoxin Analytes ppb ppb ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) ppb (ng/g) % Recovery % Recovery % Recovery
MC-RR 0.500 1.00 ND ND ND ND ND ND 71.5 76.7 69.7

"
MC-Desmethyl-RR* 0.500 1.00 ND ND ND ND ND E ND NA NA NA

Q

o4
MC-LR 0.500 1.00 ND ND ND ND ND ] ND 80.8 118 121

<
MC-Desmethyl-LR 0.500 1.00 ND ND ND ND ND 8 ND NA NA NA

>
MC-YR 0.500 1.00 ND ND ND ND ND E ND 80.3 103 107

(o4
MC-LA 0.500 1.00 ND ND ND ND ND ND 107 118 122
MC-LW 0.500 1.00 ND ND ND ND ND ND NA NA NA
MC-LF 0.500 1.00 ND ND ND ND ND ND NA NA NA
MC-LY 0.500 1.00 ND ND ND ND ND ND NA NA NA
Anatoxin A 5.00 10.0 ND ND ND ND ND ND 88.7 86.2 83.8
Domoic acid 2.00 5.00 ND ND ND ND ND ND NA NA NA
Okadaic acid 1.00 2.00 ND ND ND ND ND ND NA NA NA

* Desmethyl-RR quantified as parent analog compound.
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