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1.0 INTRODUCTION

The Lower Columbia River Bi-State Water Quality Program (Bi-State Program) is conducting a study to

characterize the human health risks associated with the consumption of fish from the lower Columbia

River. This study consists of four tasks: 1) review and evaluation of existing fish tissue contaminant data;

2) design and implementation of a field collection effort to fill data gaps; 3) QA/QC review and presen-

tation of data collected during task 2; and 4) characterization and evaluation of potential human health

risks. Tasks 1 and 2 have been completed; this report was prepared as part of task 3. A brief summary

of the activities accomplished as part of tasks 1 and 2 are provided below:

* Task 1: Fish tissue contaminant data in the lower Columbia River Basin from 1984

through 1994 were compiled and evaluated (Tetra Tech 1994a). The majority of data on

fish contaminant levels consisted of analyses of whole-body composite samples of

bottom fish. Collection of additional data on contaminant levels in fillets was recom-

mended to characterize human health risks.

* Task 2: To fill the data gaps identified in task 1, a study was designed to analyze

contaminant levels in fillets of both resident and migratory species of fish in the lower

Columbia River (Tetra Tech 1994b). Collection of fish samples took place from

September 1994 through February 1995.

This data report includes data that will be used for the human health risk assessment. This report

provides documentation on the collection methods, sample processing, laboratory analysis, and QA/QC

data evaluation. Chain-of-Custody Records are included in Appendix A of this document. Appendices B

through E contain the contaminant data for metals, semi-volatiles, pesticides/PCBs and dioxins/furans,

respectively. No interpretation or analysis of the data is provided in this report; this will be accomplished

as part of Task 4.



2.0 FIELD SAMPLING PROCEDURES

Field sampling was conducted throughout the lower Columbia River from September 1994 through

February 1995. Sample collection, processing and handling methods are described in separate sections

below.

2.1 FISH COLLECTION METHODS

Five of the seven proposed target species listed in the Sampling and QA/QC Plan (Tetra Tech 1994b)

were collected during the sampling effort in the lower Columbia River. Steelhead, largescale sucker, and

carp were obtained by electrofishing. Only one of the nine composite samples of carp originally specified

in the sampling design could be obtained, even after extensive sampling effort. Chinook and coho salmon

were collected at hatchery facilities. Walleye and smallmouth bass, the two remaining target species,

could not be caught in the lower Columbia River despite repeated attempts to capture fish using hook and

line, gill nets, and electroshocking. Implementation of the original sampling design was intended to occur

during the summer months when both of these species are commonly targeted by recreational fishermen.

During the winter, these two species apparently inhabit deeper water. Because of the difficulty in

capturing these two target species, an additional target species, white sturgeon, was selected during the

field effort. Sturgeon were caught by hook-and-line.

Table 2-1 provides the data for each specimen collected including: specimen number, species, collection

method, collection location, total length, weight, and sex.

2.1.1 Electroshocldng

Steelhead, largescale sucker, and carp were collected using a Model 7.5 GPP (Smith-Root, Vancouver,

WA) electrofishing unit mounted aboard a 20-ft Wooldridge jet sled. Two anodes, swing-mounted off

th6 bow of the boat, generated approximately three amps DC (direct current) pulsed in 10 second bursts

at 120 cycles/second. Stunned fish were identified by field personnel and dip nets were used to transfer

2



TABLE 2-1. CAPTURE DATE, METHOD, LOCATION, AND PHYSICAL INFORMATION
FOR EACH LOWER COLUMBIA RIVER SPECIMEN (Page 1 of 5)|

Specimen# Species Date Captured I Method Location__ Length (in) Weight (g) : Sex]

126 Carp 125/94 EF Marbin Slough 20;9 2437.7 l
153 Carp_ 216195 EF Carrolls Channel 21.6 2086.2 .M |
154 Carp 2/6195 EF Carrolls Channel 22.4 2449 M
155 Carp 2/6195 EF Carrolls Channel 26.0 3718.8 M
156 Carp 2/7/95 EF Scappoose Bay 25.0 3809.5 F
157 Carp 2/6195 EF Carrolls Channel 23.8 3537.4 F
158 Carp 2/6/95 EF Carrolls Channel 26.0 3809.5 M
1 Chinook 9/22/94 Hatchery Kalatna River 35.2 n/a M
3 Chinook 9/29194 Hatchery Big Creek 27.7 3306 F
11 Chinook 9129194 Hatchery Big Creek 34.8 n/a F
12 Chinook 9/29194 Hatchery Big Creek 34.1 n/a F
13 Chinook 9/29/94 Hatchery Big Creek 36.4 n/a F
14 Chinook 9/29194 Hatchery Big Creek 34.1 n/a F
15 Chinook 9/29/94 Hatchery Big Creek 30.5 n/a F
16 Chinook 9/29J94 Hatchery Big Creek 31.0 n/a F
17 Chinook 9/29/94 Hatchery Big Creek 31.4 n/a F
18 Chinook 9/29/94 Hatchery Big Creek 29.7 n/a F
22 Chinook 9/22/94 Hatchery Kalama River 32.0 n/a M
26 Chinook 9129J94 Hatchery Big Creek 27.6 3080 F
28 Chinook 9/22/94 Hatchery Kalama River 33.5 n/a M
32 Chinook 9/29/94 Hatchery Big Creek 30.4 4738 F
33 Chinook 9/22/94 Hatchery Kalama River 36.0 n/a M
34 Chinook 9/22/94 Hatchery Kalama River 34.0 n/a M
35 Chinook 9/22/94 Hatchery Kalama River 31.6 n/a M
37 Chinook 9/29/94 Hatchery Big Creek 30.3 4178 F
40 Chinook 9/22/94 Hatchery Kalama River 30.5 n/a M
41 Chinook 9/22/94 Hatchery Kalama River 31.4 n/a M
43 Chinook 9/22/94 Hatchery Kalarna River 38.2 n/a M
45 Chinook 9i22/94 Hatchery Kalaina River 38.1 n/a M
46 Chinook 9/ 22/94 Hatchery Kalamna River 35.3 n/a M
48 Chinook 9/29/94 Hatchery Big Creek 30.0 3986 F
2 Coho 9/29/94 Hatchery Big Creek 25.0 2270 F
4 Coho 9/29/94 Hatchery Big Creek 26.1 2944 M



TABLE 2-1. CAPTURE DATE, METHOD, LOCATION, AND PHYSICAL INFORMATION
FOR EACH LOWER COLUMBIA RIVER SPECIMEN (Page 2 of 5)

Specimen # ] Species | Date Captured | Method ] Location Length {in) Weight (g) | Sex

5 Coho 9/22/94 Hatchery Lewis River 27.5 3305 M
6 Coho 9/29/94 Hatchery Big Creek 25.0 2236 F
7 Coho 9/22194 Hatchery Lewis River 27.4 3040 M
8 Coho 9/22/94 Hatchery Lewis River 23.3 1941 M
9 Coho 9/29194 Hatchery Big Creek 23.4 1822 F
10 Coho 9/29/94 Hatchery Big Creek 22.0 1563 F
19 Coho 9122/94 Hatchery Lewis River 25.0 2401 M
20 Coho 9129/94 Hatchery Big Creek 22.8 1377 F
21 Coho 9/29/94 Hatchery Big Creek 26.1 2192 F
23 Coho 9/29/94 Hatchery Big Creek 23.6 1812 F
24 Coho 9/22/94 Hatchery Lewis River 24.9 2243 M
25 Coho 9/29/94 Hatchery Big Creek 20.8 1411 F

.27 Coho 9/22/94 Hatchery Lewis River 25.2 2513 M
29 Coho 9/22/94 Hatchery Lewis River 25.6 2396 M
30 Coho 9/22/94 Hatchery Lewis River 25.9 2488 M
31 Coho 9/22/94 Hatchery Lewis River 25.1 2441 M
36 Coho 9/29/94 Hatchery Big Creek 20.6 1271 F
38 Coho 9/22/94 Hatchery Lewis River 25.0 2546 M
39 Cohl 9/22/94 Hatchery Lewis River 26.1 *2658 M
42 Colo 9/29/94 Hatchery Big Creek 23.6 2395 F
44 Coho 9/29/94 Hatchery Big Creek 25.5 2297 F
47 Coho 9/22/94 Hatchery Lewis River 24.1 2319 M
49 LS Sucker 12/2/94 EF Cottonwood Point 17.0 855.8 F
50 LS Sucker 12/1/94 EF Bridal Veil 17.2 n/a M
51 LS Sucker 12/3/94 EF Hayden Island 20.2 1408 F
52 LS Sucker 12/3/94 EF Pearcy Island, 20.8 1441.2 F
53 LS Sucker 12/2/94 EF Government Island 19.4 1100.3 F
54 LS Sucker 12/2/94 EF Cottonwood Point 18.8 1071.2 F
55 LS Sucker 12/3/94 EF Tomahawk Island 16.6 736 M
56 LS Sucker 12/1/94 EF Bridal Veil 19.0 n/a F
57 LS Sucker 12/3/94 EF Hayden Island 19.2 1152.7 F
58 LS Sucker 12/3/94 EF Pearcy Island 17.7 967.5 F
59 LS Sucker 12/3/94 EF Tomahawk Island 18.0 855.3 F



TABLE 2-1. CAPTURE DATE, METHOD, LOCATION, AND PHYSICAL INFORMATION
FOR EACH LOWER COLUMBIA RIVER SPECIMEN (Page 3 of 5) 

Specimen # Species Date Captured Method Location Length (in) Weight (g) |Sex

60 l LS Sucker 1213/94 EF Pearcy Island 17.4 824.9 F
61 LS Sucker 1212/94 EF Government Island 20.1 1204 F
62 LS Sucker 12/3/94 EF Pearcy Island 17.5 815.3 F
63 LS Sucker 12/1/94 EF Bridal Veil 16.0 n/a F
64 LS Sucker 12/2/94 EF Cottonwood Point 15.6 630.3 F
65 LS Sucker 1211/94 EF Bridal Veil 19.3 n/a F
66 LS Sucker 12/1/94 EF Bridal Veil 18.1 n/a F
67 LS Sucker 12/2/94 EF Government Island 19.9 1165 F
68 LS Sucker 12/2/94 EF Flag Island 18.4 1066 F
69 LS Sucker 12/2/94 EF Government Island 18.3 908 F
70 LS Sucker 12/2/94 EF Cottonwood Point 16.8 655 M
71 LS Sucker 12/1/94 EF Bridal Veil 18.9 n/a F
72 LS Sucker 12/2/94 EF Flag Island 19.4 1145 F
100 LS Sucker 12/9/94 EF Kalama River Marina 18.5 n/a F
101 LS Sucker 12/9/94 EF Kalama River Marina 18.5 a/a F
102 LS Sucker 12/9/94 EF Kalamq River Marina 19.5 n/a F
103 LS Sucker 12/9/94 EF Kalama River Marina 16.3 n/a F
104 LS Sucker 12/9/94 EF Kalama River Marina 20.5 n/a F
105 IS Sucker 12/9/94 EF Kalama River Marina 19.5 n/a F
106 IS Sucker 12/9/94 EF Kalama River Marina 17.3 n/a F
107 LS Sucker 12/9/94 EF Kalama River Marina 18.5 n/a F
108 LS Sucker 12/8/94 EF Scappoose Bay 18.5 n/a F
109 LS Sucker 12/8/94 EF Scappoose Bay 17.8 n/a F
110 LS Sucker 12/8/94 EF Scappoose Bay 15.0 n/a F
109 LS Sucker 12/8/94 EF Scappoose Bay 16.8 n/a F
112 LS Sucker 12/8/94 EF Scappoose Bay 16.5 n/a F
113 LS Sucker 12/8/94 EF Scappoose Bay 18.5 n/a F
114 LS Sucker 12/8/94 EF Scappoose Bay 17.8 n/a M
115 LS Sucker 12/8/94 EF Scappoose Bay 18.0 n/a F
116 LS Sucker 12/7/94 EF Coon Island 15.3 n/a M
117 LS Sucker 12/7/94 EF Coon Island 20.5 1133.8 F
119 LS Sucker 12/7/94 EF Coon Island 20.5 1247.2 F
120 LS Sucker 12/8/94 EF Scappoose Bay 16.5 n/a F



TABLE 2-1. CAPTURE DATE, METHOD, LOCATION, AND PHYSICAL INFORMATION
FOR EACH LOWER COLUMBIA RIVER SPECIMEN (Page 4 of 5)

Specimen# Species Date Captured|. Method Location Length (in) | Weight (g) | Sex

121 LS Sucker 12/8/94 EF Scappoose Bay 18.3 n/a F
122 LS Sucker 1218/94 EF Scappoose Bay 18.5 n/a F
123 LS Sucker 12/8/94 EF Scappoose Bay 20.0 n/a F
127 LS Sucker 1214194 EF Bachelor Isl. Slough 20.3 1275.5 F
128 LS Sucker 212/95 EF Clatskanie River 18.5 n/a F
129 LS Sucker 2/2/95 EF Clatskanie River 17.7 n/a F
130 LS Sucker 2/2/95 EF Clatskanie River 15.6 n/a F
131 LS Sucker 2/5/95 EF Knappa Slough 16.7 n/a F
132 LS Sucker 212/95 EF Clatskanie River 18.2 n/a F
133 LS Sucker 2/2/95 EF Clatskanie River 17.5 n/a F
134 LS Sucker 2/5/95 EF Blind Slough 16.7 n/a F
135 LS Sucker 2/2/95 EF Clatskanie River 19.3 n/a F
136 LS Sucker 216/95 EF Clatskanie River 15.7 n/a F
137 LS Sucker 12129/94 EF Near Bug Hole 19.0 n/a F
138 LS Sucker 212/95 EF Clatskanie River 14.8 n/a F
139 LS Sucker 2/6/95 EF Clatskanie River 19.5 n/a F
140 LS Sucker 2/2/95 EF Clatskanie River 20.3 n/a F
141 LS Sucker 12/29/94 EF Join Day River 17.0 n/a F
142 LS Sucker 2/5195 EF Knapper Slough 15.6 n/a F
143 LS Sucker 2/6/95 EF Clatskanie River 15.9 n/a F
144 LS Sucker 2/5/95 EF Blind Slough 17.5 n/a F
145 LS Sucker 2/3/95 EF Clifton Channel 17.9 n/a F
146 LS Sucker 2/3/95 EF Clifton Channel 19.3 n/a F
147 LS Sucker 2/2195 EF Clatskanie River 14.8 n/a M
148 LS Sucker 2/3/95 EF Clifton Channel 16.5 n/a F
149 LS Sucker 12/29194 EF Near Bug Hole 19.5 n/a F
150 LS Sucker 12/30194 EF Young's Bay 21.0 n/a F
151 LS Sucker 2/2195 EF Clatskanie River 18.9 n/a F
152 LS Sucker 2/9/95 EF Clatskanie River 17.5 n/a F
73 Steelihead 12/28/94 EF Cowlitz River 32.0 n/a M
74 Steelhead 12/28/94 EF Cowlitz River 27.5 n/a M
75 Steelhead 12/28194 EF Cowlitz River 29.0 n/a M
76 Steelhead 12/28194 _ F Cowlitz River 27.0 n/a M



TABLE 2-1. CAPTURE DATE, METHOD, LOCATION, AND PHYSICAL INFORMATION
FOR EACH LOWER COLUMBIA RIVER SPECIMEN (Page 5 of 5)

[eci 7 Species Date Captured [Method Location Lengh (in) Weightn 

77 Steelhead 12/27/94 EF Eagle Cliff 28.0 n/a M
78 Steelhead 12/27/94 EF Eagle Cliff 26.0 n/a F
79 Steelhead 12/28/94 EF Cowlitz River 31.0 n/a F
80 Steelhead 12/28/94 EF Cowlitz River 29.0 n/a F
81 Stee~lhead 12/28/94 EF Cowlitz River 30.0 n/a F
82 Steelhead 12/16/94 EF Eagle Cliff 26.2 n/a M
83 Steelhead 12/28/94 EF Cowlitz River 25.8 n/a M
84 Steelhead 12/16/94 EF Eagle Cliff 24.8 n/a F
85 Steellead 12/16/94 EF Eagle Cliff 32.3 n/a F
86 Steelhead 12/16/94 EF Eagle Cliff 26.2 n/a F
87 Steelhead 12116/94 EF Eagle Cliff 27.2 n/a M
88 Steelhead 12/16/94 EF Eagle Cliff 34.6 n/a M
89 Steelhead 12/16/94 EF Eagle Cliff 25.6 n/a M
90 Steelhead 12/15/94 EF Eagle Cliff 27.9 n/a M
91 Steelhead 12/16/94 EF Eagle Cliff 25.4 n/a M
92 Steelhead 12/16/94 EF Eagle Cliff 29.3 n/a F
93 Steelhead 12/15/94 EF Eagle Cliff 24.8 n/a F
94 Steelhead 12/16/94 EF Eagle Cliff 31.9 n/a M
124 Steelhead 12/11/94 EF Clatskanie River 25.8 n/a M
125 Steelhead 12/10/94 EF Longview 25.3 n/a M
95 Sturgeon 1/11/95 Hook Mouth of WIlla ette 45.5 6258.5 F
96 Sturgeon 1/11/95 Hook Mouth of Willamette 43.0 6848.1 M
97 Sturgeon 1/11/95 Hook Mouth of Willamette 46.0 10249.4 M

159 Sturgeon 1/17/95 Hook Hayden Island 42.0 n/a n/a
160 Sturgeon 1/17/95 Hook Hayden Island 42.0 n/a n/a
161 Sturgeon 1/17/95 Hook Hayden Island 45.0 n/a n/a
162 Sturgeon 1/17/95 Hook Hayden Island 45.5 n/a n/a
163 Sturgeon 3/17/95 Hook Near Trojan NPP 47.5 n/a M
164 Sturgeon 2/17/95 Hook Briz Bay 43.5 n/a M
165 Sturgeon 2/18/95 Hook Near Trojan NPP 45.5 n/a F
166 Sturgeon 2/18/95 Hook Near Trojan NPP n/a n/a n/a
167 Sturgeon 2/18/95 Hook Near Trojan NPP 47.5 n/a F

F = Eleetrofishing
Hook = Rod and Reel

a = Information not available



selected fish to holding containers aboard the boat. Upon retrieval, fish identification was verified by

trained personnel and the total length of each specimen was measured to be certain'that it was within the

desired size range. Each fish was sacrificed by a blow to the head with a wooden club, weighed, double

wrapped in heavy-duty aluminum foil and placed in a plastic bag with a water-proof tag stating the species

type, collection date, collection location, length, and weight. Each specimen was then immediately placed

on dry ice in a cooler.

2.1.2 Hatchery Collections

Coho and chinook were obtained from three State hatcheries. Male coho and chinook were obtained from

Washington State hatcheries located on'the Lewis River and Kalama River, respectively. Female coho

and chinook were obtained from the Oregon State hatchery located on Big Creek. The male fish received

from the Washington hatcheries were sacrificed prior to spawning by a blow to the head with a wooden

club. They were immediately wrapped in aluminum foil and placed on ice, The female fish received

from the Oregon hatchery were sacrificed by hatchery personnel after spawning by anesthetization (ESS)

followed by a blow to the head. They were immediately wrapped in aluminum foil and placed on ice.

2.1.3 Hook and Line

White sturgeon were caught by hook and line. Each fish was sacrificed by a blow to the head with a

wooden club. The fish were filleted at a shore station, double wrapped in heavy-duty aluminum foil and

placed in a plastic bag with a water-proof tag stating the species type, collection date, approximate

collection location, and length. Each specimen was then immediately placed on ice in a cooler.

2.2 SAMPLE PROCESSING

Fish fillets were removed by trained personnel following guidance provided in U.S. EPA (1993). All

fillets included skin. Before processing, each fish was partially thawed. The following steps were

followed during the processing of samples:

Step 1. The filleter's hands were washed with ivory soap, rinsed with tap water, and then rinsed

with distilled water prior to filleting. Fish were processed on a cutting board covered

with heavy duty aluminum foil which was changed between fish. Prior to processing

8



each specimen, all stainless steel utensils were washed with soap, rinsed with tap water,

and then rinsed with distilled water.

Step 2. The scales were removed (largescale sucker and carp only) by placing the specimen flat

against the cutting board and scraping with the edge of a stainless steel knife. The

specimen was then rinsed with distilled water to remove the scales.

Step 3. The initial incision consisted of a shallow cut through the skin on either side of the dorsal

fin from the top of the head to the base of the tail. Additionally, an incision was made

behind the entire length of the gill cover, cutting through the skin and flesh to the bone.

Following this cut, a shallow incision was made along the belly from the base of the

pectoral fin to the tail. Care was taken to ensure that there was no cut into the gut cavity

so as to not contaminate fillet tissues. Finally, a single cut was made from behind the

gill cover to the anus and followed by an incision made on both sides of the anal fin.

The fillet was removed and the remaining carcass was discarded.

Step 4. The fillet was wrapped in heavy duty aluminum foil and place in a plastic bag with the

waterproof tag. The plastic bag was sealed and stored frozen.

2.3 SAMPLE COMPOSITING

Samples were composited in accordance with U.S. EPA (1993) recommended guidelines. Each fish was

ground individually using a Hobart grinder with 5 mm holes in the inner plate. To prepare the composite

samples, equal aliquots from each fish were removed and homogenized. In this manner, each fish

contributed equally to the total composite weight, thereby reducing possible bias from fish that were not

equal in size.

Each composite sample consisted of eight fish (except for carp which consisted of seven fish). Three

composite samples from steelhead, chinook and coho salmon and one composite sample from carp were

analyzed. For largescale sucker, three composite samples from each of the following stretches of the

lower Columbia River were analyzed: Estuary (RM 0-48), Middle (RM 48-101), Upper (RM 101-146).

9



Sturgeon samples consisted of individual fillets. Composite information, including the composite sample

identification number, specimens which constitute the composite, and the individual's sex (if available),

is located in Table 2-2. Additional information about each sample, including the mean length and weight

of fish in the composite, percent lipid, and percent moisture, is included in Table 2-3. The ages of the

fish were not determined.

2.4 SAMPLE CUSTODY AND SHIPPING PROCEDURES

Samples obtained in the field were strictly controlled by chain-of-custody procedures. A field logbook

was maintained to document the collection of each sample. Samples were wrapped in foil and placed in

a resealable plastic bag. Waterproof labels, included with the samples in each bag, contained the

following information: station location, sampling date, species type, and specimen's weight and length.

Prior to shipping, samples were securely packed inside the cooler with the chain-of-custody forms

enclosed in a plastic bag and taped to the inside of the cooler. The chain-of-custody form records the

number of included samples in the shipment and the requested analyses. The individuals relinquishing

and receiving the samples signed, dated, and noted the time on the chain-of-custody form. Copies of all

forms are included as Appendix A. The cooler was sealed with fiber tape and a custody seal. All

samples were shipped to the laboratory frozen via overnight delivery.

10



TABLE 2-2. COMPOSITE IDENTIFICATION (Page 1 of 2)

Composite ID: LSCmpl-1 Composite ID: DCmpl
Species: LS Sucker Species: Steelhead
Number in Composite: 8 Number in Composite: 8
Specimen #f: 138 (F) 139 (F) 142 (F) 144 (F) Specimen #: 78 (F) 79 (F) 80 (F) 81 (F)

145 (F) 149 (F) 150 (F) 152 (F) 84 (F) 85 (F) 86 (F) 92 (F)

Composite ID: LSCmpl-2 Composite ID: DCmp2
Species: LS Sucker Species: Steelhead
Number in Composite: 8 Number in Composite: 8
Specimen i: 128 (F) 130 (F) 131 (F) 132 (F) Specimen #: 73 (M) 74 (M) 75 (M) 76 (M)

133 (F) 135 (F) 136 (F) 143 (F) 77 (M) 82 (M) 83 (M) 87 (M)

Composite ID: LSCmpl-3 Composite ID: DCmp3
Species: LS Sucker Species: Steelhead
Number in Composite: 8 Number in Composite: 8
Specimeni: 129 (F) 134 (F) 137 (F) 140 (F) Specimen 88 (M) 89 (M) 90 (M) 91 (M)

141 (F) 146 (F) 148 (F) 151 (F) 93 (F) 94 (M) 124 (M) 125 (M)

Composite ID: LSCmp2-1 Composite ID: KCmpl
Species: LS Sucker Species: Chinook
Number in Composite: 8 Number in Composite: 8
Specimeni: 101 (F) 103 (F) 106 (F) 107 (F) Specimen i: I (M) 22 (M) 28 (M) 33 (M)

110 (F) 112 (F) 114 (M) 121 (F) 34 (M) 35 (M) 40 (M) 41 (M)

Composite ID: LSCmp2-2 Composite ID: KCmp2
Species: LS Sucker Species: Chinook
Number in Composite: 8 Number in Composite: 8
Specimen i: 102 (F) 104 (F) 105 (F) 109 (F) Specimen 3 (F) 26 (F) 32 (F) 37 (F)

113 (F) 115 (F) 119 (F) 122 (F) 43 (M) 45 (M) 46 (M) 48 (F)



TABLE 2-2. COMPOSITE IDENTIFICATION (Page 2 of 2)
Composite ID: LSCmp2-3 Composite ID: KCmp3
Species: LS Sucker Species: Chinook
Number in Composite: 8 Number in Composite: S
Specimen#: 100 (F) 108 (F) 111 (F) 116 (M) Specimen#: 11(F) 12(F) 13(F) 14(F)

111 (F) 120 (F) 123 (F) 127 (F) 15 (F) 16 (F) 17(F) 18 (F)

Composite ID: LSCmp3-1 Composite ID: I-Cmpl
Species: LS Sucker Species: Coho
Number in Composite: 8 Number in Composite: 8
Specimen #: 50 (l) 63 (F) 65 (F) 66 (F) Specimen #: 5(M) 7 (M) 8 (M) 19 (M)

69 (F) 70 (M) 71 (F) 72 (F) 24 (M) 27 (M) 29 (M) 30 (M)

Composite ID: LSCmp3-2 Composite ID: HCmp2
Species: LS Sucker Species: Coho
Number in Composite: 8 Number in Composite: 8
Specimen #: 49 (F) 51 (F) 52 (F) 53 (F) Specimen #: 4 (M) 25 (F) 31 (M) 38 (M)

S5 (M) 58 (F) 62 (F) 68 (F) 39 (M) 42 (F) 44 (F) 47 (M)

Composite ID: LSCmp3-3 Composite ID: HCmp3
Species: LS Sucker Species: Coho
Number in Composite: 8 Number in Composite: 8
Specimen #: 54 (F) 56 (F) 57 (F) 59 (F) Specimen #: 2 (F) 6 (F) 9 (F) 10 (F)

60 (F) 61 (F) 64 (F) 67 (F) 20 (F) 21 (F) 23 (F) 36 (F)

Composite ID: CCmpl
Species: Carp
Number in Composite: 7
Specimen #: 126 (M) 153 (M) 154 (M) 155 (M)

156 (F) 157 (F) 158 (M) _
[Sex of each specimen given in parentheses next to specimen number



TABLE 2-3. BIOLOGICAL DATA FOR EACH FISH SAMPLE

Number
Fillets per Mean Mean

Sample ID Species Sample Length (in) Weight (g) 96 Lipid % Moisture
LSCmp1-l Largescale Sucker 8 17.9 n/a 1.17 79.08
LSCmpl-2 Largescale Sucker 8 17.2 n/a 0.79 80.09
LSCmpl-3 Largescale Sucker 8 18.3 n/a 1.08 79.80
LSCmp2-1 Largescale Sucker 8 17.3 n/a 1.45 80.85
LSCmp2-2 Largescale Sucker 8 19.1 n/a 2.06 78.68
LSCmp2-3 Largescale Sucker 8 18.3 n/a 2.26 77.94
LSCmp3-1 Largescale Sucker 8 18.0 n/a 1.41 79.55
LSCmp3-2 Largescale Sucker 8 18.5 1048.8 2.88 80.86
LSCmp3-3 Largescale Sucker 8 18.5 986.2 1.69 79.88

CCmpl Carp 7 23.7 3121.2 4.37 72.51
DCmpl Steelhead 8 28.5 n/a 2.87 73.86
DCmp2 . Steelhead 8 27.9 n/a 4.06 74.39
DCmp3 Steelhead 8 28.0 n/a 4.82 70.60
KCmpl Chinook 8 33.3 n/a 3.51 66.52
KCmp2 Chinook 8 32.1 3566.5 1.71 73.99
KCmp3 Chinook 8 33.2 n/a 0.72 76.24
HCmpl Coho 8 25.6 2548.4 1.67 71.80
HCmp2 Coho 8 24.6 2384.6 0.48 73.52
HCmp3 Coho 8 24.0 1896.0 0.85 74.22
SIND1 White Sturgeon 1 45.5 6258.5 2.17 78.78
SIND2 White Sturgeon 1 43.0 6848.1 1.69 76.73
SIND3 White Sturgeon 1 46.0 10249.4. 0.86 77.75
SIND4 White Sturgeon 1 42.0 n/a 1.00 77.71
SIND5 White Sturgeon 1 42.0 n/a 0.69 77.07
SIND6 White Sturgeon 1 45.0 n/a 2.46 75.02
SIND7 White Sturgeon 1 45.5 n/a 0.99 77.03
SIND8 White Sturgeon 1 47.5 n/a 0.88 77.83
SIND9 White Sturgeon 1 43.5 n/a 0.04 80.26
SIND1O White Sturgeon 1 45.5 n/a 0.14 81.80
SINDli White Sturgeon 1 na n/a 0.36 80.64
SIND12 White Sturgeon 1 47.5 n/a 0.41 80.55

[|n/a-not available
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3.0 LABORATORY PROCEDURES

This section describes the process by which the analytical laboratories [Pacific Analytical, Inc., Carlsbad,

CA and Battelle Marine Sciences Lab (MSL), Sequim, WA] received, processed, and analyzed each fish

sample. Pacific Analytical analyzed each sample for dioxins/furans, semi-volatile organics, pesticides,

and PCBs, while Battelle Marine Science Lab analyzed each sample for selected trace, metals. Four

salmon samples were reanalyzed by Triangle Labs for dioxins/furans because of blank contamination

noted in the original analyses.

3.1 SAMPLE PROCESSING

Pacific Analytical was responsible for all initial processing of fish fillets. The 31 samples were received

frozen by overnight courier in 5 different batches and immediately placed in a freezer at -100C until

processing. Each batch was processed separately. Each fillet was homogenized separately after partial

thawing using a Hobart meat grinder with 5 mm holes in the inner plate and placed in individual jars.

For the 19 composite samples, aliquots for each of the analyses were prepared by taking equal amounts

(weight dependent on the type of analysis) from each of the individual specimen jars. For the 12 samples

consisting of individual filets (sturgeon), all of the required sample amount was taken from one jar. All

homogenized tissue in excess of what Pacific Analytical needed for the three analyses they performed on

each sample was shipped frozen by overnight courier to Battelle Marine Science Lab. Battelle prepared

composite and individual samples in a manner identical to Pacific Analytical.

3.2 SAMPLE ANALYSES

The extraction/digestion and analytical methods for each of the analyses are described in separate sections

below.

14



3.2.1 Lipids

The percentage of lipid in each of the samples was determined gravimetrically using petroleum ether as

a solvent. The petroleum ether fraction was partitioned from a homogenized aliquot of the sample and

then evaporated. The residue (i.e., lipid) was then weighed and compared to the original aliquot weight.

3.2.2 Dioxins/Furans

All 31 samples were analyzed for the seventeen 2,3,7,8-substituted polychlorinated dioxins/furans by

isotope dilution high-resolution gas chromatography/high resolution mass spectroscopy (HRGC/HRMS)

(US. EPA Method 1613A). The sample size extracted was increased to 50 g (20 g samples are typical)

in order to achieve lower detection limits. After removing the moisture from the homogenized tissue with

a Dean-Stark apparatus, the solid residue was soxhlet extracted. The extract was washed (back extracted)

with, base and acid, followed by silica gel and celite (AX-21) cleanups (used to remove nonpolar

interferences) and alumina column cleanup (used to remove polar interferences). HRGCOHRMS analysis

proceeded as described in the method. All 2,3,7,8-congeners were quantified using a DB-5 GC column

as primary. All positive results for 2,3,7,8-TCDF were confirmed using a dissimilar GC column (Rtx-

200) as required by the method. The lower of the concentrations from the two columns for this congener

were reported. Each batch included the analysis of all QC samples required by the method.

3.2.3 Semi-volatile Organics

Fourteen semi-volatile organic compounds were analyzed by GC/MS in the selective ion monitoring

(SIM) mode (U.S. EPA Method 8270). These 14 compounds are a subset of the compounds normally

quantified using Method 8270 and are listed in the data appendix. During the study design, it was deter-

mined that these compounds represented a potential source of risk to human health from the consumption

of fish in the Columbia River (Tetra Tech 1994b).

For each composite or individual sample, a 30 g aliquot was ground with anhydrous sodium sulfate and

methylene chloride in a tissue homogenizer. The sample was then soxhlet extracted using methylene

chloride and concentrated to 2 mL using a Kuderna-Danish (KU) apparatus. The extract was cleaned

using gel permeation chromatography (GPC), followed by further concentration using KU and nitrogen

blowdown to 0.5 mL. Compounds were quantified as described in the method using a DB-5 GC column

with a MS detector in SIM mode. Each batch included the analysis of all QC samples required by the

method.
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3.2.4 Pesticides and PCBs

Pesticides and PCBs were analyzed by GC/Electron Capture Detection (ECD) (U.S. EPA Method 8081).

In addition to the compounds normally detected using this method, two additional pesticides (mirex and

methyl parathion) and two semi-volatile organic compounds (hexachlorobenzene and hexachlorobutadiene)

were also analyzed. Additional calibration standards for these compounds were added to the initial and

continuing calibration run sequences. Hexachlorobenzene and hexachlorobutadiene were quantified using

this method rather than method 8270 because of the lower detection limits that could be achieved.

For each composite or individual sample, a 30 g aliquot was ground with anhydrous sodium sulfate and

petroleum ether in a tissue homogenizer. The sample was then concentrated to 2 mL using a Snyder

column. The extract was cleaned using gel permeation chromatography (GPC), followed by a solvent

exchange with hexane, and cleanup with sulfuric acid. The resulting extract was eluted through a Florisil

column with petroleum ether (PCB fraction), 6 percent ethyl ether in petroleum ether (pesticide frac-

tion 1), and 15 percent ethyl ether in petroleum ether (pesticide fraction 2). The PCB fraction was

further cleaned using an acidic silica gel, followed by the use of KD and nitrogen blowdown which con-

centrated the extract to 0.2 mL. Each of the three fractions were analyzed on two dissimilar megabore

GC columns (DB-608 and DB-1701) using an ECD detector. The DB-608 was typically used for quanti-

tation, while the DB-1701 was used for confirmation. Each batch included the analysis of all QC samples

required by the method.

3.2.5 Metals

All samples were analyzed for ten trace metals (Ag, As, Ba, Cd, Cu, Hg, Ni, Pb, Sb, and Se). Concen-

trations of all metals except mercury and selenium were determined by inductively coupled plasma mass

spectroscopy (ICP/MS)(UtS. EPA Method 200.8). Mercury was determined by cold vapor atomic

absorption (CVAA) and selenium was determined by graphite furnace atomic absorption (GFAA). Total

arsenic was determined by ICP/MS. Inorganic arsenic and methylated (monomethyl and dimethyl) arsenic

were determined by hydride AA. The difference between total arsenic and the sum of the inorganic and

methylated forms of arsenic is generally assumed to be organoarsenic compounds which are not easily

quantified.

Each sample was digested with a 4: 1 mixture of nitric acid to perchloric acid in a teflon bomb heated to

1300 C for 4 hours. All samples analyzed for arsenic speciation were digested instead with sodium
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hydroxide which was intended to dissolve the tissue without decomposing the organoarsenic compounds.

The samples were analyzed following standard operating procedures used by Battelle MSL (MSL-M-024-

01, MSL-M-031-00, and MSL-M-035-01) which are patterned closely after U.S. EPA methods. Each

batch included the analysis of a procedural blank, laboratory duplicate, matrix spike, and standard

reference material (DQRM-2).



4.0 RESULTS

All analytical data for this project are reported in Appendices B-E and will not be presented in the text.

All data are reported on a wet-weight basis.

A thorough data validation was performed for all data according to guidance provided by U.S. EPA

(1994a,b,c). Several types of QA/QC data were examined, including initial and continuing calibration;

instrument performance checks; preparation blanks; internal standard, surrogate, and matrix spike recov-

eries; laboratory control standards; certified reference materials; and laboratory duplicates. Data quali-

fiers were added, as appropriate, to data appendix tables. The definition of all data qualifiers is also

included in each data table.

None of the data collected during this study have been qualified as unusable for the human health risk

assessment. A brief summary of the data validation performed for the analytical data is provided below

for each analytical group. The summary includes an explanation for all data qualifiers that were added.

4.1 METALS DATA VALIDATION

Thirty-one fish tissue samples were analyzed for the presence of eleven trace metals. The samples were

analyzed in three batches. Quality control samples analyzed with each batch included preparation blanks,

certified reference material (CRM)(DORM-2), laboratory control standards (two batches only), matrix

spikes, and laboratory duplicates. If the results for any metal in a particular QC sample were outside

the data quality objectives (Tetra Tech 1994b), all of the data for that metal in that batch were qualified.

Data qualifiers were not added to detected concentrations for the following metals: 1) antimony, 2)

arsenic (total), 3) cadmium, 4) copper and, 5) mercury. Qualifiers for the other trace elements are

described below.
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4.1.1 Arsenic (inorganic)

Six of the thirty-one samples were qualified as estimates (J6) because a single matrix spike had a recovery

outside the acceptable QC range of (75-125 percent). The percent recovery for this matrix spike was

58 percent. Low spike recoveries could indicate that the associated sample concentrations have been

underestimated.

4.1.2 Barium

Ten of the thirty-one samples were qualified as estimates (J8) because duplicate precision requirements

(± 30 percent) were not met. The relative percent difference (RPD) between the duplicates was 36 per-

cent. In addition, two samples were also qualified as undetected due to blank contamination (BU) because

sample concentrations were less than five times the blank concentration (i.e., the 5X rule). The concen-

tration of barium detected in the blank (0.016 pg/g dry) was slightly higher than the detection limit

(0.011 ,sg/g dry).

4.1.3 Lead

Twenty-five of the thirty-one samples were qualified during the QC review. Thirteen of the samples were

qualified (BUIJ 8) because sample concentrations did not exceed blank concentrations by 5X and duplicate

precision requirements (±30 percent) were not met. Nine additional samples were also qualified as

undetected due to blank contamination (BU) and three additional samples were qualified as estimates

(8) because of duplicate analyses. RPDs for the two duplicate pairs which exceeded precision criteria

were 84 and 53 percent. Lead was detected in two preparation blanks at concentrations 3X (0.044 vs.

0.014 gg/g dry) and 2X (0.006 vs. 0.003 Ag/g dry) the detection limit.

4.1.4 Nickel

Six of the thirty-one samples were qualified as estimates (J7) because reference material concentrations

were slightly outside the acceptable QC range (70-130 percent) of the certified value. The RPDs between

measured and certified values for two replicate measurements of the CRM were 34 and 42 percent.

These results could indicate that the associated sample concentrations have been underestimated.

4.1.5 Selenium

Nine of the thirty-one samples were qualified as estimates (J8) because a single duplicate analysis was

outside precision criteria. The RPD for this duplicate sample analysis was 63 percent.
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4.1.6 Silver

Six of the thirty-one samples were qualified as estimates (J6) because of a single matrix spike recovery

outside the acceptable QC range. The percent recovery for this matrix spike was 31 percent.

4.2 SEMIVOLATILE ORGANICS DATA VALIDATION

Thirty-one fish tissue samples were analyzed for the presence of thirteen semivolatile chemicals. These

samples were analyzed in five batches. Quality control samples analyzed with each batch included

method blanks, matrix spikes, and surrogate spikes (every sample). If the results for any compound or

surrogate in a particular QC sample were outside the data quality objectives (Tetra Tech 1994b), all of

the data for that compound or associated compounds in that batch were qualified.

Detected concentrations were qualified as estimates for at least a portion of the 31 samples for 3 of the

13 compounds. For the other 10 compounds, two undetected sample concentrations for each compound

were qualified (UJ 5) because of surrogate spike recoveries outside acceptable QC recovery linits. The

three compounds for which detected concentrations wete qualified are described individually below.

4.2.1 bis(2-Ethylhexyl)phthalate

Thirty of the thirty-one samples were qualified in the QC review. Twenty-eight of the thirty-one samples

were qualified undetected due to blank contamination (RU) because sample concentrations did not exceed

blank concentrations by-more than 10X. One sample was qualified as BUJ5 because of blank contami-

nation and low surrogate recoveries, while one additional sample was qualified as 15 because of low

surrogate spike recoveries. Low surrogate recoveries could indicate that the associated sample

concentrations have been underestimated. Blank contamination was noted in each of the five batches at

concentrations ranging from 8-60 jig/kg (nominal reporting limit = 10 ug/kg). Sample concentrations

as high as 223 jxg/kg were qualified as undetected because of the blank contamination. Contamination

from bis(2-ethylhexyi)phthalate is commonly observed in this method (U.S. EPA 1994a).
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4.2.2 4-Methylphenol

Five of the thirty-one samples were qualified in the QA review. Two samples were qualified (J5) because

surrogate spike recoveries were outside acceptable QC recovery limits. Three samples were qualified (Jt)

because sample concentrations were below nominal reporting limits (10 gg/kg). The J1 qualifier indicates

that the analyst was confident that the compound was present in the sample, but the actual concentration

reported is less certain than reported concentrations greater than 10 jig/kg.

4.2.3 Phenol

Twenty-five of the thirty-one samples were qualified in the QA review. Twenty-three of the samples

were qualified as undetected due to blank contamination (BU) because sample concentrations did not

exceed blank concentrations by more than 5X. Two samples were qualified (J5) because surrogate spike

recoveries were outside the acceptable QC recovery limits. Blank contamination was noted in four of

the five batches at concentrations ranging from 8-17 yg/kg (nominal reporting limit = 10 jg/kg). Sample

concentrations as high as 52 gg/kg were qualified as undetected because of the blank contamination.

Phenol is a commonly observed laboratory contaminant in this method (U.S. EPA 1994a).

4.3 PESTICIDES/PCBS DATA VALIDATION

Thirty-one fish tissue samples were analyzed for the presence of thirty-two pesticides/PCBs. These

samples were analyzed in five batches. Quality control samples analyzed with each batch included

method blanks, matrix spikes, and surrogate spikes (every sample). If the results for any compound or

surrogate in a particular QC sample were outside the data quality objectives (Tetra Tech 1994b), all of

the data for that compound or associated compounds in that batch were qualified.

None of the compounds were qualified as estimates for any of the samples. Two compounds were quali-

fied as undetected due to blank contamination for at least some samples. These compounds are described

below.

4.3.1 Endrin Ketone

One of the thirty-one samples was qualified (BU) because the sample concentration (0.41 tg/kg) did not

exceed the blank concentration (0.33 gg/kg) by more than 5X.
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4.3.2 Hexachlorobutadiene

One of the thirty-one samples was qualified (BU) because the sample concentration (0.17 pig/kg) did not

exceed the blank concentration (0.06 pg/kg) by more than 5X.

4.4 DIOXINS/FIJRANS DATA VALIDATION

Thirty-one fish tissue samples were analyzed for the presence of 17 dioxins/furan congeners. These

samples were analyzed in 5 batches. Quality control samples analyzed with each batch included method

blanks, ongoing precision and recovery (OPR) samples, and internal standards (each sample). If'the

results for any compound or internal standard in a particular QC sample wete outside the data quality

objectives (Tetra Tech 1994b), all of the data for that compound or associated compounds in that batch

were qualified. Four of the salmon samples (KCMP2, KCMP3, HCMP2, and HCMP3) were reanalyzed

by Triangle Labs in two different batches because blank contamination had previously been noted for the

most toxic congener (2,3,7,8-TCDD). Each batch included the analysis of a method (preparation) blank

and and OPR sample, both of which consisted of sodium sulfate.

None of the congeners were qualified as estimates for any of the samples. Several of the congeners were

qualified as undetected due to blank contamination for at least one sample. These congeners are discussed

below.

None of the congeners were qualified as estimates for any of the samples. Several congeners were quali-

fled as undetected due to blank contamination for at least one sample. These congeners are discussed

below.

4.4.1 1,2,3,4,6,7,8-HpCDD

Two of the thirty-one samples were qualified (BU) because sample concentrations (0.08-0.16 nglkg) did

not exceed the blank concentration (5.9 ng/kg) by 5X. The laboratory believed the high concentration in

the blank was due to defective glassware and not contamination in the analytical apparatus.
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4.4.2 OCDD

One of the thirty-one samples was qualified (BU) because the sample concentration (0.17 ng/kg) did not

exceed the blank concentration (90.4 nglkg) by 5X. The laboratory believed the high concentration in the

blank was due to defective glassware and not contamination in the analytical apparatus.

4.4.3 1,2,3,6,7,8-IHxCDF

One of the thirty-one samples was qualified (BU) because the sample concentration (0.14 nglkg) did not

exceed the blank concentration (0.04 nglkg) by more than 5X.

4.4.4 2,3,4,6,7,8-HIxCDF

One of the thirty-one samples was qualified (BU) because the sample concentration (0.15 ngfkg) did not

exceed the blank concentration (0.15 ng/kg) by more than 5X.

4.4.5 1,2,3,7,8,9-HIxCDF

One of the thirty-one samples was qualified (BU) because the sample concentration (0.28 ng/kg) did not

exceed the blank concentration (0.07 ng/kg) by 5X.

4.4.6 1,2,3,4,6,7,8-HpCDF

One of the thirty-one samples was qualified (BU) because the sample concentration (0.18 ng/kg) did not

exceed the blank concentration (0.05 ng/kg) by SX.

4.4.7 Interlaboratory Comparison

Four salmon samples were analyzed by both Pacific Analytical and Triangle Labs. The data for these

four samples in the draft data report (Tetra Tech 1995) were from Pacific Analytical. The data for these

four samples which were used in this risk assessment and included in Appendix E of this document were

from Triangle Labs.

The estimated detection limits achieved by Triangle Labs were generally lower than those achieved by

Pacific Analytical. The results for the two labs were generally in agreement with respect to whether the

congener was detected. Some of the congeners were detected by Triangle Labs but not by Pacific

Analytical, but in most of these cases, the Triangle Labs detection limit was much lower; thus, these
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results should not be seen as disagreeing. No blank contamination for 2,3,7,8-TCDD was noted in either

method blank analyzed by Triangle Labs.

4.5 DATA VALIDATION SUMMARY

None of the data collected during this study have been qualified as unusable for the human health risk

assessment. A total of 73 target analytes were analyzed for each of 31 samples. Of the total number of

data points (73 x 31 =2263), three percent (69/2263) were qualified as estimates due after evaluation of

the QC results. Data points qualified as estimated were still considered useable for the risk assessment,

although the final risk estimates for compounds with estimated data points might be more uncertain.

Detected values which were less than 5X (or 1OX for common laboratory contaminants such as- phenol

and phthalates) greater than concentrations detected in associated laboratory blanks were qualified as

undetected. An additional four percent (84/2263) of the data points were qualified in this manner.
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METAL RESULTS FROM THREE COMPOSITES OF EIGHT CHINOOK SALMON
COLUMBIA RIVER BIlSTATE PROGRAM

Cherical Silver (Ag) Arsane (As)-ICPIMS Barium (Ba) Cadmium, (Cd) Copper (Cu)
C5S 7440-224 7440-38-2 7440-39-3 744043-9 7440-50-8

COne. Conc.- Coan. Coac.* COnC. Cone.* Cone. Cone.* Cov. Covey*

(adgg Damn (ugig Data (ug/g Data (ugig Data (uagg Dama
Sample (ag/g) lipid) qual. ug/g) lipid) quea. (uglg) lipid) qual. (ugIg) lipid) qual. (ugig) lipid) qual.

KCMPI 0.002 0.07 1.235 35,20 0.050 U 0.005 U 1.011 28.81
pCCMP2 0.001~~ 0.08 0.SS4 51.72 0.039 U 0.0()4 U 0o770 45.02

pCCMP3 0.001 0.18 0.760 105.60 0.036 U 0.004 U 0.804 111.71

ChemicaE Mercury (Hg) Nickel (Ni) Lead (Pb) Antimony (Sb) Selenium (Se) Arsenic Speelation
AS e 7439.97-6 7440-02-0 7439-92-1 7440-36.0 7782.49-2 Inorganic Methylated

Conc. Conc. Cone . Coe,- COa. COne. Coae. Coe.. Cove. Coe.- Cone. Coue.. Cone.

(ug/g Data (uagg Daa (uglg Data (U g Dg Data (ug/g DES (Uuglg DEaS (ug/g DEaS
aample (ag/g) lipid) qual. (ag/g) lipid) qual. (ag/g) lipid) qual. (ug/g) lipid) qual. (ug/g) lipid) qual. ( g/g) lipid) qual. (ugig) lipid) quaL

KCMPI 0.089 2.54 0.020 UJ, 0.004 BUJ, 0.004 U 0.338 9.63 0.023 0.65 Ja 0.038 1.09
CCMP2 0.000 4.67 0.030 1.76 J7 0.010 0.61 is 0.003 U 0.263 15.36 0.001 U4 0.078 4.56
CMP3 0.130 18.05 0.015 2.05 J7 0.009 1.25 J. 0.003 U 0.241 33.50 0.015 2.11 

1
J 0.034 4.79

* lpid nornmalized dr ta presented only wvhen a comounq~ d is drteced.

B = Backround levels ozay impact this data poiot.

U = Compound was not detected at tle detection liamit suowa.
46= Estimlated value due to rmatrit spike recoveries not meeting QC criteria.

J, = FstimaWe vatue due to accuracy of reference nraterird ruu-aysis not meetir g QC criteria.

J.= Estimated value due to precision of duplicate analysis eot ineating QC crteria.



METAL RESULTS RO4M THREE COMPOSITES OF EIGHT CORO SALMON
COLUVMBIA RIVER B-STATE PROGRAM

Chemical Slver (Ag) Arsenbc (As)-ICPIMS Bartiun (Ba) Cadmiuma (Cd) Copper (Ca)
|CASI 7440 22-4 7440-38-2 7440-39-3 7440-43-9 7440-50-8

Cone. C onc Cone. Cowi.- cone. Coxi. Cowc. C.,,c.* C t . Cet .-

* [~ g(Ig Data (ug/g Data (ug/S Data (ug/g DatA (ugig Data
Sample (agigs 8pid) quia. (aglg) lipid) 4aal. (ag() lipid) qual. (ug/g) lipid) qual. (,g/g) lipid) qua!.
HCMPI 0.t001 0.08 0.415 24.82 0.147 8.80 0.005 0.27 0.854 51.17
ICMP2 10.00 U .344 71.72 0.082 17.05 0.004 U 0.829 172.67
|HCMP3 f0t 00 U .361 42.46 0.097 11.43 0.004 U 0.750 88.26

hcrti-al Mercury (l3g) Nickel (Ni) Lead (Pb) Acitnay (Sb) Seteanum (SO) Arsetic SpeciatiAao
CAS t 7439-97-6 7440-02-0 7439-92-1 7440-36-0 7782-49-2 Inorganic Methylared

Conec. Cr rc.- Co Rr. . Cotac. Cow . Cornc.- Cowr. CWr;. Corn. C~u= * oc Cow., r Cow, 

(ag/g D;ADa (ug/g Data (ug/g Data (agIZ Data (ug/5 Data fug/g Dsata (ug/g Datla

|Sample (ag/g) lipid) _quat. (agig) lipid) qutd. (4g'd) lIpid) qtW-. (ugig) _hioid) qual. fuglg) lipid) quaL. (agIS) lipid) qrai. fug/g) lipid) qual.

HCMPI 0.045 2.67 0.043 2.55 17 0 .02 BUJ. 0.003 U 0.155 919 0.001 Us6 0.056 3.38
gH C MP2 0.048 10.04 0,02S 5.13 7, 0.804 BUJi .003 U .188 39.17 0.007 1.38 J) 0.029 6.07

HCMP3 0.039 4.58 0.028 3.31 37 0.009 1.03 J 0.003 U 0.12 19.11 0.001 U6 0.039 4.55

alipid-ngreraizd r Lta presented ohy wshea poit rd is .=Led.
B Backg~o urd levels m.ay impact this data point .,

U =Com~pound was not d-=ete d at the drtectiou limit sdiwn.

Je- Estimud vtdue due Lo mautrri spie recoveries notA motuing QCcri erda.

I=~ Eslinated v tiue dtle to aceuracy of reference makerral mudysis rat meetig QC criteria.

J. Est aAAed.1 valu du. .t.A A I; o prcso of duli.t 2ryc PA m.t QC cri> .ia



METAL RESULTS FROM NINE COMPOSITES OF EIGHT LARGESCAL SUCCER
COLUMBIA RIVER HI-S-AmE PROGRAM

Chemical Silver (Ag) Arsenic (As)-ICPIMS Barium (Ba) Cadmium (Cd) Copper (Cu)

CAS 7440-224 7440-38-2 7440-39-3 7440-43-9 7440-50-8
Conc. Conc.' Cone. Conc.' Conce Cone.- Conc Conac.' Conc. Conc.'

(ugig Data (ugig Data (ugig Data (ag/g Data (ugng Data
ample (agig) lipid) qual. (uagg) lipid) qua!. (ugig) lipid) qurl. (ugig) lipid) qurl. (uagg) lipid) qual.

LSCMPI-I 0.001 U 0.151 12.95 0.09$ 8.35 0.009 U 0.745 63.65
LSCMPI-2 0.001 U 0.133 16.8 0.087 10.96 0.008 U 0.577 73.09
LSCMPI-3 0.001 U 0.143 13.24 0.064 5.93 0.008 U 0.772 71.45

LCMP2-I 0.001 US6 0.113 7.77 0.095 6.54 0.003 U 0.398 27.47
LCMP2-2 0.001 UJ6 0.181 8.77 0.185 8,97 0.004 0.20 0.458 22.25
-SCMP2-3 001 US6 0.170 7.51 0.133 5.88 0.004 U 0.483 21.38

-SCMP3-1 0.001 UJ6 0.098 6.93 0.156 11.04 0.004 U 0.451 31.98
SCMP3-2 0.001 UJW 0.178 6.17 0.080 2.76 0.003 U 0.433 15.02

CESCP-3 0.001 UJ6 0.168 9.93 0.099 5.86 0.004 U 0.453 26.79

Chemical Mercury (Hg) Nickel (Ni) Lead (Pb) Autimony (Sb) Selenium (Se) Arsenic Speciation
AS e 7439-97-6 7440-0240 7439-92-1 7440.36-0 778249-2 Inorganic Methylated

Cone. Cone.' Conx. Cone.
0

Cone. Cone.' Cone. Coon,' Con Con.' Cone. Conc. Coone.

(ugn Data (ag/g Data (uagg Data (ug/g Datn (ugig Data (uagg Data (ugig Datr
ample (agig) lipid) quam. (ag/g) lipid) qual. (ag~g) lipid) qual. (agtg) lipid) quaL. (ug/g) lipid) qual. (ugtg) lipid) qua!. (ugg) lipid) qual.

LSCMPI-I 0.120 10.30 0.060 5.13 0.038 BU 0.004 U 0,257 21.99 J. 0.017 1.45 0.007 0.59
LSCMP1-2 0.125 15.85 0.047 5,97 0.026 BU 0.004 U 0.263 33.27 5, 0.024 3.02 0.004 0.53
LSCMPI-3 0.140 12.92 0.040 3.74 0.035 DU 0.004 U 0.265 24.50 J. 0.038 3,55 0.007 0.69

LSCM[P2-. 0.154 10.63 0.010 0.67 0.008 0.54 0.0004 0.03 0.121 8.32 0.012 0.81 0.004 0.26
LSCMP2-2 0.141 6.85 0.029 141 0.020 0.97 0.001 0.06 0.126 6.11 0,008 0.40 0.007 0.34
LSCMP2-3 0.193 8.53 0.025 1.10 0.017 0.77 0.001 0.03 0.099 4.39 0.004 0.16 0.011 0.48

LSCMP3-I .189 13.41 0.018 1.26 0.008 0.59 0.0004 0.03 0.137 9,72 0.006 0.39 u.001 U
LSCMP3-2 0.170 5.91 0.010 U 0.006 0.20 0.001 0.02 0.096 3.32 OODI U 0.011 0.38
LSCMP3-3 0.145 8.57 0.010 U 0.007 0.40 0.001 0.04 0.155 9.17 0.003 0.15 0.007 0.43

= lipid-nomnoalized data presented only when a compound is detected.

B = Background levels may impact this data point.
U = Compound Was ntl detected at the detection limit shown.

J,= Estimated value due to matrix spike recoveries no meeting QC criteria.
J,= Estinated value duo to precision ofduplicate analyses nor meetilg QC criteria.



MtETAL RESULTS ROM TWELVE INDIVIDUAL WTEUM STURGEON

COLUMBIA RIVER Bl-STATE PROGRAM

Chemical Silver (Ag) Arsenic (As)-ICPiMS Barium (Ba) Cadmium (Cd) Copper (CO)
CAS 8 7440-224 7440-38-2 7440-39-3 7440-50-8

Cone. Conc. Conc. Cone.* Cone. Conc.- Cone. Conc. Con. Conc.,

(uglg Data (ugfg Data (ugIg Data (ugig Data (ug/g Data
Sample (ug/g) lipid) qatl. (.gig) lipid) qual. (ugig) lipid) qual. (uagg) lipid) qoal. (agtg) lipid) qual.
SIND1 0.00I U 1.793 82.63 0.133 6.14 is 0.009 U 0.236 10.85
IND2 0.002 U 0.563 33.32 0.176 10.44 J. 0.010 U 0.230 13.60
IND3 .002 U 0.558 64.94 0.44 50.97 1s 0.009 U 0.352 40.88
IND4 .002 U 0.533 53.27 0.096 9.58 1. 0.009 U 0.261 26.0S
tNDS .002 U 0.275 39.S8 0.058 8.37 J. 0.010 U 0.151 21.83
tND6 .002 U 0.485 19.70 0.149 6.04 is 0.010 U 0.219 8.89
IND7 .002 U 0.395 39.91 0,115 11.60 J. 0.010 U 0.189 19.12
SINDS .002 U 0.357 40.56 0.067 7.56 0.009 U 0.226 25.70
IND9 .O01 U 0.669 1672.97 0.037 92.78 0.008 U 0.223 557.66
IN100 0.001 U 0.748 534,30 0.051 36.14 0.00D U 0.198 141.70

INDI .001 U 0.240 86.68 0.039 10.81 .008 U 0.207 57,54
IN412 0.001 U 0.311 75.90 0.046 11.20 0,08 U 0.193 47.15

Chemical MeTciy (Ftg) Nickel (Ni) Lead (Pb) Antimony (Sb) Sulenjum (S.) Arsenic Speciation
ZAS _ 7439-97-6 74402020 7439-92-1 7440-36-0 7782-49-2 . lorgaaic Methylated

Can. Coe.- ConC. Cow., Cone. Cone.
0

Cone. Cono. Cone. Cocc.' Con. Conc.- Cow.

(agilg D=a (1glg Data (ugtg Dala (agig Daa (agig Data (aUgI Dat (ugig Data
Sample (agig) lipid) qual. (agig) lipid) qgal. (iugg) lipid) qual. (ugIg} lipid) qual. (ig/g) lipid) quaL. ( g/g) lipid) qual. (ugig) lipid) qual.
INDI 0.067 3.08 .065 3.00 0.023 BUb, 0.004 U 0.405 18.68 0.034 1.56 0.038 1.76
IND2 .057 3.39 0.024 1.40 0.012 BUJ, O.005 U 0.312 18.45 0.011 0.63 0.023 1.38
IND3 0.045 5.28 0.587 68.30 0.032 BUJ, O.004 U 0.490 56.92 0.047 5.43 0.019 2.20
IND4 0.049 4.86 0.040 4.03 0.030 BUY, 0.004 U 0.368 36.78 0.045 4.46 0.013 1.27
END5 .053 7.68 0.D21 U 0.034 BUJ, O.005 U 0.280 40.S4 0.050 7.31 0.007 I.OO
IND46 0.056 2.29 0.043 1.76 0.029 BUIl 0.005 U 0.440 17.87 0.047 1.93 0.009 0.37
IND7 .061 . 6.13 0.071 7.22 0.019 BUll 0.005 U 0.432 43.62 0,039 3.94 0.010 1.04
IND8 .071 8.04 0.020 U 0.034 BU 0.004 U 0.528 59.96 1J 0.040 4.53 0.003 0.35
114D9 0.057 218,62 0.018 U 0.016 BU 0.004 U 0.428 1070.90 3J 0.043 108.57 0.010 26.16
11NDIO 0.111 79.04 0.016 U 0.014 BU 0.004 U 0.320 228.80 1, 0.033 23.40 0.130 93.21
IND11 .049 13.55 0.017 U 0.014 BU .00t4 U 0.368 102.18 J, 0.039 10.76 0.009 2.64

|SIND2 0.053 12.81 0.018 U 0.020 BU 0.004 U 0.410 100.10 J, 0.041 9.96 0.010 2.42

* = lipid-nomualized data presented only when a compound is detected.
B = Background levels may impact Ibis data point.
U = Compound wat no detected at the detection limit scown.
1
t- Esliutated valo doe to precision of duplicate analyses not meeting QC criteria.



METAL RESULTS FROM THREE COMPOSITES OF EIGHT STEELIEAD
COLUMBIA RIVER BI-SUATE PROGRAM

Chemical Silver (Ag) Asenic (As)-ICPJMS Barium (Ba) Cadmium (C4) Copper (Cu)
CAS 7440-224 7440-38-2 7440-39-3 7440-43-9 7440-50-8

Cona. Corc.- Coaw. Conc. Coac. Conc.- Cont. Cone. Cone. Conr.-

(uglg Data (ug/g Data (ugig Data (ug/g Dama (ug/g Data
Sample (ugig) lipid) qual. (ug/g) lipid) quLa. (ug/g) lipid) qual. (ugtg) lipid) qual.
DCMPI 0.002 U 0.677 23.59 0.020 Btu, 0.011 U 0.7S4 27.32

DCMP2 [.092 U 0.753 38.55 0.021 0.51 I, 0.011 U 0.809 19.93"CMP3 0.002 U 0.703 14.58 0.008 BUI, 0.012 U 0.650 13.48

Clemical Mercury (Hg) Nickl (Ni) Lead (Pb) Antimony (Sb) Selenium (SC) Arsenic Speciation
CAS # 7439-97-6 7440.02-0 7439-92-1 744G-36-0 778249-2 Inorganic Methylated

Coric. Corc.- Cone. Cone.- Cone. Cow.- Cooc. Cone,- Coric. caacv Cowi. Conic. Cone.

(ag/g Data (ug/g Data (ag/g Data (ag/g Data (ag/g Data ( g/g Data (ugtg Data
Sample (ag/g) lipid) qual. (hg/g) lipid) qual. (agig) lipid) qual. (ugtg) lipid) quaL. (ug/g) lipid) qual. (ug/g) lipid) qual. (ug/g) lipid) qual.
pCMP1 0.065 2.25 0.028 0.99 0.038 BUJ, 0.0D5 U 0.405 14.12 0.018 0.62 0.021 0.72

.05S 1.43 0.028 0.69 0.026 BUI, 0.005 U 0.438 10.79 0.001 0.03 0.033 0.82
gDCMP3 0.068 1.42 . 0.026 U 0.028 HUI. 0,006 U 0.444 9.21 0.001 U 0 .031 0.64

lipid-normnalized data presented only when a compound is detected.
B = Backgound levels may pmact this dama poi.
U = Compound wans ot detected at thd detection limit shown.
JI= Estimated value due to precision of duplicate analyses not meeting QC criteria.



METAL RESULTS FROM ONE COMPOSIIE OF SEVEN CARP
COLUMBIA RIVER BfI.SATE PROGRAM

aeual Silver (Ag) A.seri. (As)-ICP/MS Barium (Ba) Cadmium (Cd) Copper (Cu)
________.____ 17440-224 7440-38-2 7440-39-3 7440-43-9 _744450- 8

Com Core.- Conc. Cox.' Cow. CoW.- Conc. Con.- Conc. Cone.-

t (qp Data lugtg Data (ug/g Data (gtg Dg Da
_______ _ Aagtg) lipid) Wal. (aglg) lipid) qual. (ug/g) lipid) quaL ftglg) lipid) qud. (ugtg) lipid) qual.

0002 U 0.221 5.06 0.102 2.33 0.012 U 1L237 28.31

____ ~~ ipd Cot. 7y ~ Cn. 7.~fa.Cr. Cn.~ 
hom icad Mercury (tHg) Nickel (N) Lead (Pb) Artluicay (Sb) Selenium (Se) Arsenic Specialion
|CAS J! 7439-97-6 7440-02-0 7439-92-1 7440-36-0 7782-49-2 Inorganic Methylatcd

COUC. Cowa. Conx. Coe dot. ContCd .t Conh Cod.eco lw. Coia.- Ctn. Can.- Concn

(.Big Dala (ugtg Data (ugg D1am (ugt g Daua de ta (ut aia (Usio o
|Saluple ~~(ugtg) lipid) "a-d (ugtg) lipid) qudL. (uggg) lipid) qual. (ag/) lipid) qual. (ug/g) lipid) rtual, (uzte) lipid) qual. (u919) lipid) qual.
SCMPI ~~~~0.145 3.31 0.030 0.69 0.0Z8 DU 0.005 U 0.528 12.08 J, 0.001 0.03 0-020 0.45

*-lipid-xnoralizetl data preserWe only when a eompoulid is decected.
i3-Backsground levels may i~pwA this d= point.
UCompound was not detectd at the detection limit shnwn.

J, Estimaed value due to pteekinin of duplicate alialyses not rititg QC criteria.



APPENDIX C

SEMIVOLATILE ORGANIC DATA



SEMI-VOLATILE RESULTS FROM THREE COMPOSITES OF EIGHT CHINOOK SALMON
COLUMBIA RIVER Bl-STATE PROGRAM

Chemical Phenol 2-Chlorophenol 1,4-Dichlorobenzene 4-Methylphenol
CAS # 108-95-2 95-57-8 106-46-7 106-44-5

Cone. Cone. * Cone. Cone. Conc. Cone. * Cone. Cone. *
(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (uglkg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual.

Kcmpl 49 BU 20 U 20 U 20 U
krmp2 43 HU 10 U 10 U 10 U

rmp3 191 26.5 10 U 10 U _10 U

|Chemical N-nitroso-di-n-propylamine Isophorone 1,2,4-Trichlorobenzene Acenaphthene
CAS # 621-44-5 78-59-1 120-82-1 83-32-9

Conc. Cone. * Cone. Cone. * Cone. Cone. * Cone. Cone. .
(mg/kg Data (mg/kg Data (mglkg Data (mg/kg Data

Sample (uglkg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual.

mpl 20 U 20 U 20 U 20 U
,Xemp2 10 U 10 U 10 U 10 U
|Kemp3 10 U 10 U 10 U 10 U

Chemical 4-Nitrophenol 2,4-Dinitrotoluene Pyrene Chrysene bis(2-Edhylhexyl)phthalate
CAS # 100-02-7 l121-14-2 129-00-0 218.01-9 117-81-7

Cone. Cone. * Cone. Cone. * Cone. Cone. Cone. Con. Cone. Cone. *
(mg/kg Data - (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual.

Kempl 20 U 20 U 20 U 20 U 64 BU
||Kemp2 | 10 U 10 U 10 U 10 U 79 BU

crmp3 10 U 10 U 10 U 10 U 38 BU

=lipid-normalized data presented only when a compound is deteeted
B = Background levels may impact this data pOint,
Uj = Compound was not detected at the detection limit shown.



SEMI-VOLATILE RESULTS FROM THREE COMPOSITES OF EIGHT COHO SALMON
COLUMBIA RIVER Bl-STATE PROGRAM

Chemical Phenol 2-Chlorophenol 1 ,4-Dichlorobenzene 4-Methylphenol
CAS # 108-95-2 95-57-8 106-46-7 106-44-5

Conc, Conc. * Conc. Conc. * Conc. Cone. * Conc. Conc. *
(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qua],

Hcmpl 52 BU 10 U 10 U 10 U
Hcmp2 40 BU 10 U 10 U 10 U

cmp3 61 7.2 J, 10 UJ5 10 UJ5 10 UIS

Chemical N-nitroso-di-n-propylamine Isophorone 1,2,4-Trichloroherzene Acenaphthene
o621n4-5 78-59-1 120-C2-1 83-32-9

Coen. Conce. Conc. Cow,. Conc. Conc. *Conec. Cone.*
(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

|Sampl (ug/kg) lipid) qual. (ug/kg) lipid) qual. (fg/kg) lipid) qual. (u g/kg) lipid) qual.

cmpl 10 U 10 U 10 U 10 U
Hcmp2 10 U 10 U 10 U 10 U
Ilcmp3 10 Uj1 10 uW5 10 UJs 10 UJ5

Chemical 4-Nitrophenol 2.4-Dinitrotoluene Pyrene Chrysene bis(2-Ethylbexyl)phthalate
CAS # 100-02-7 121-14-2 129-00-0 218-01-9 117-81-7

Conc. Conc. * Cone. Cone. * Cone. Cone. * Conc. Cone. * Cone. Conc. *
(mg/kg Data (mglkg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ag/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual.

Hcmpl 10 U 10 U 10 U 10 U 49 BU
Pcmp2 10 U 10 U 10 U 10 U 61 BU

JHcmp3 10 UJ5 , 10 -- UJ5 10 UJ5 10 UT, 93 BUJs

* = lipid-normalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U = Compound was not detected at the detection limit shown.
J5 Estimated value due to surrogate spike recoveries not meeting QC criteria.



SEMI-VOLATILE RESULTS FROM NINE COMPOSITES OF EIGHT LARGESCALE SUCKER (Page 1 of 2)
COLUMBIA RIVER BI-STATE PROGRAM

Chemical Phenol 2-Chlorophenol 1,4-Dichlorobenzene 4-Methylphenol
CAS # 108-95-2 95-57-8 106-46-7 106-44-5

Cone. Cone. * Conc. Cone. * Cone. Cone. * Cone. Cone. 
(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual. (agtkg) lipid) qual.

LSCMPI-I 24 BU 10 U 10 U 10 U
LSCMPI-2 24 BU 10 U 10 U 10 U
LSCMPI-3 18 BU 10 U 10 U 10 U
LSCMP2-1 10 U 10 U 10 U 10 U
LSCMP2-2 10 U 10 U 10 U 10 U
LSCMP2-3 23 1.0 10 U 10 U 11 0.5
LSCMP3-1 15 1.1 10 U 10 U 11 0.8
LSCMP3-2 21 0.7 is 10 U!5 10 UJs 10 .03 is

LSCMP3-3 13 U 10 U 10 U 9 0.5 1J

Chemical N-nitroso-di-n-propylamine Isophorone 1,2,4-Trichlorobenzene Acenaphthene
CAS 4 621-44-5 78-59-1 120-82-1 83-32-9

Cone. Cone. * Cone. Cone. * Cone. Cone. * Cone. Cone. *

(mg/kg Data (mgtkg Data (mg/kg Data (mg/kg Data
Sample (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual.

LSCMPI-I 10 U 10 U 10 U 10 U
LSCMP1-2 10 U 10 U 10 U 10 U
LSCMPI-3 10 U 10 U 10 U 10 U
LSCMP2-1 10 U 10 U 10 U 10 . U
LSCMP2-2 10 U 10 U 10 U 10 U
LSCMP2-3 10 U 10 U 10 U 10 U

LSCMP3-1 10 U 10 U 10 U 10 U
LSCMP3-2 10 UJ5 10 U!5 10 UJ 5 10 U!5
LSCMP3-3 10 U . 10 U 10 U 10 U

* lipid-normalized data presented only-when a compound is detected.
B = Background levels may impact this data point.
U = Compound was not detected at the detection limit shown.
J3 = Valie is below nominal reporting limit.

J5- Estimated value due to surrogate spike recoveries not meeting QC criteria.



SEMI-VOLATILE RESULTS FROM NINE COMPOSITES OF EIGHT LARGESCALE SUCKER (Page 2 of 2)
COLUMBIU RIVER BI-STATE PROGRAM

Chermical 4-Nitropihenol 2,4-Dinitrotoltuene Pyrene Cluysene bis(2-Ethylhexyl)phthltate
CAS # 100-02-7 121-14-2 129-00-0 218.01-9 117-81-7

Conc. Conc. * Conc. Cone. * Conc. Cone. * Cone. Cone. 4 Coic. Conc. *
(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ag/kg) lipid) qual tg/kg) lipid) qual. (ug/kg) lipid) qual.

LSCMPl-1 99 8.5 10 U 10 U 10 U 223 BU
LSCMP1-2 48 6.1 10 U 10 U 10 U 29 BU
LSCMP1-3 89 8.2 10 U 10 U 10 U 23 BU

t SCMP2-1 10 U 10 U 10 U 10 U 61 BU
t5CMP2-2 10 U 10 U 10 U 10 U 781 37.9
t5CMP2-3 10 U 10 U 10 U 10 U 116 BU

LSCMP3-1 10 U 10 U 10 U 10 U 22 BU

CMP3-2 10 US 10 UJs 10 UJ5 10 UJ5 1101 38.2 J5
LSCMP3-3 10 U j 10 U 10 U -10 U 74 BU

* - lipid-normalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U = Compound was not detected at the detection limit shown.
Js= Estimated value due to surrogate spike recoveries not meeting QC criteria.



SEMI-VOLATILE RESULTS FROM TWELVE INDIVIDUAL WRIITE STURGEON (Page 1 of 2)
COLUMBIA RIVER BI-STATE PROGRAM

Chemical Phenol 2-Chlorophenol 1 ,4-Dichlorobenzene 4-Methylphenol
CAS # 108-95-2 95-57-8 106-46-7 106-44-5

Conc. Conc. * Conc. Conc. * Conc. Conc. * Conc. Conc.
(mgtkg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (ag/kg) lipid) qual. (uglkg) lipid) qual. (ug/kg) lipid) qual.

SINDI 16 BU 10 U 10 -U 10 U
SIND2 12 BU 10 U 10 U 10 U
SIND3 13 BU 10 U 10 U 10 U
SIND4 14 BU' 10 U 10 U 10 U
SIND5 12 BU 10 U 10 U 10 U
SIND6 11 BU 10 U 10 U 10 U
SIND7 12 BU 10 U 10 U 10 U
SIND8 19 BU 10 U 10 U 15 1.7
SIND9 17 BU 10 U 10 U 18 45.0
IND10 14 BU 10 U 10 U 12 8.6

SNDI I 13 BU 10 U 10 U 12 3.3
SIND12 21 BU 10 U 10 U 9 2.2 J,

Chemical N-nitroso-di-n-propylamine Isophorone 1 ,2,4-Trichlorobenzene Acenaphthene
CAS # 621-44-5 78-59-1 120-82-1 83-32-9

Cone. Conc. * Conc. Cone. * Conc. Conc. * Conc. Conc.
(mg/kg Data (mg/kg Data (mgtkg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (ug/kg) lipid) qual. (uglkg) lipid) qual. (ug/kg) lipid) qual.

SINDI 10 U 10 U 10 U 10 U
SIND2 10 U 10 U 10 U 10 U
SIND3 10 U 10 U 10 U 10 U
SIND4 10 U 10 U 10 U 10 U
SIND5 10 U 10 U 10 U 10 U
SIND6 10 U 10 U 10 U 10 U
SIND7 10 U 10 U 10 U 10 U
SIND8 10 U 10 U 10 U 10 U
SIND9 10 U 10 U 10 U 10 U
SINDIO 10 U 10 U 10 U 10 U
SINDII 10 U 10 U 10 U 10 U
SIND12 10 U 10 U 10 U 10 U

* = lipid-normalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U = Compound was not detected at the detection limit shown.
J, = Value is below nominal reporting limit.



SEMI-VOLATILE RESULTS FROM TWELVE INDIVIDUAL WIIITE STURGEON (Page 2 of'2)
COLUMBIA RIVER BI-STATE PROGRAM

Chemical 4-Nitrophenol 2,4-Dinitrotoluene Pyrene Chlysene bis(2-Ethylhexyl)phbtalate
CAS 4 100-02-7 12t-14-2 129-00-0 218-01-9 117-81-7

Cone. Cone. * Cone. Con. * Conc. Cone. * Conc. Cone. * Conc. Conc. *
(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (mg/kg) lipid) qual (ag/kg) lipid) qual. (ug/kg) lipid) qual. (uglkg) lipid) qual.

SINDI 69 3.2 10 U 10 U 10 U 25 BU
SIND2 69 4.1 10 U 10 U 10 U 26 BU

IND3 24 2.8 10 U 10 U 10 U 62 BU
IND4 89 8.9 10 U 10 U 10 U 47 EIU
IND5 71 10.3 10 U 10 U 10 U 30 BU

SIND6 87 3.5 10 U 10 U 10 U 16 BU
SIND7 119 12.0 10 U 10 U 10 U 59 BU

SIND8 10 U 10 U 10 U 10 U 32 BU
IND9 10 U 10 U 10 U 10 U 42 BU
SIND10 10 U 10 U 10 U 10 U 24 BU
INDII 10 U 10 U 10 U 10 U 136 BU
IND12 10 U 10 U 10 U 10 U 42 BU

* = lipid-normalized data presented only when a compound is detected.
B- Background levels may impact this data point.
U - Compound was not detected at the detection limit shown.



SEMI-VOLATILE RESULTS FROM THREE COMPOSITES OF EIGHT STEELHEAD
COLUMBIA RIVER BI-STATE PROGRAM

Chemical Phenol 2-Chlorophenol 1,4-Dichlorobenzene 4-Methylphenol
CAS # 108-95-2 95-57-8 106-46-7 106-44-5

Cone. Cone. * Cone. Conc. * Cone. Cone. * Conc. Cone. *
(mg/kg Data. (mg/kg Data (mg/kg Data (mg/kg Data

Sample (uglkg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ag/kg) lipid) qual.
DCMPl 41 BU 10 U 10 U 12 0.4
DCMP2 35 EU 10 U 10 U 9 0.2 Jl

|DCMP3 29 BU 10 U 10 U 11 0.2

Chemical N-nitroso-di-n-propylanine Isophorone 1.2,4-Trichlorobenzene Acenaphthene
CAS 6 621-44-5 78-59-1 120-82-1 83-32-9

Cone. Cone. * Conc. Cone. * Cone. Cone. * Cone. Cone. *
(mglkg Data (mg/kg Data (mg/kg Data (mglkg Data

Sample , (ug/kg) lipid) qual. (uglkg) lipid) qual. (uglkg) lipid) qual. (ug/kg) lipid) qual.
DCMPI 10 U 10 U 10 U 10 U
DCMP2 10 U 10 U 10 U 10 U
|CMP3 10 U 10 U 10 U 10 U

Chemical 14-1itrophenol 2,4-Dinitrotoluene Pyrene Claysene bis(2-Ethylhexyl)phthalate
|CAS # 1|10W2-7 1121-14-2 1129-004 1218-1-9 1117-81-7

|Conc. Conc. * |Cone. Cone. * |Conc. Cone. |Cone. Conc. * |Cone. Conc. 4 l

l | ~~~~~~~(mglkg Data | (mgikg Data |(mg/kg Data |(mg/kg Data |(ms/kg Data |
Sample (mglkg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ag/kg) lipid) qual. (uag/kg) lipid) qual.
DCMPI 25 0.9 10 U 10 U 10 U 20 BU
DCMP2 23 0.6 10 U 10 U 10 U 55 BU

JCMP3 28 0.6 10 U 10 U 10 U 19 BU
* = lipid-normalized data presented only when a compound is detected.
B = Rackgroupd levels may impact this data point.
U = Compound was not detected at the detection limit shown.
J= Value is below nominal reporting limit.



SEMI-VOLATILE RESULTS FROM ONE COMPOSITE OF SEVEN CARP
COLUMBIA RIVER BI-STATE PROGRAM

Chemical Phenol 2-Chlorophenol I1,4-Diehlorobenzene 4-Methylphenol
CAS 108O-95-2 95-57-8 106-46-7 106445

Cone. Conc. * Conc. Cone. * Cone. Cone. * Cone. Cone. *
(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual.
CMPi 18 BU 20 U 20 U 20 U

Chemical N-nitroso-di-n-propylamine Isophorone 1,2,4-Triehlorobenzene Aeenaphthene
CAS # 621-44-5 -78-59-1 120-82-1 83-32-9

Conc. Cone( m/Conc. CoDc. (/Coc. Conc. a Co(e. Conc. D
Co. Coe(mg/kg Data (mgCkg Data (mgCkg Data (C. g/kg Data

Sample (ug/kg) lipid) qual. (ug/kg) lipid) qual. (uglkg) lipid) quaJ. (ag/kg) lipid) qual.
CCMP1 20 U 20 U 20 U 20 U

Chemieal 4-Nitrophenol 24-Dinitrotoluene Pyrene Claysene bis(2-Ethylhexyl)phthalate
CAS# 100-02-7 121-14-2 129-00-0 218-01-9 117-81-7

Cone. Cone. * Cone. Cone. * Cone. Cone. Cone. Cone. $ Conc. Conc. *

(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data
Sample (ug/kg) lipid) qual. (ag/kg) lipid) qual. (uglkg) lipid) qual. (ug/kg) lipid) qual. (ugtkg) lipid) qual.
CCMP1 106 2.4 20 U 20 U 20 U 23 BU

* = lipid-normalized data presented only when a compound is detected.
B Background levels may impact this data point.
U Compound was not detected at the detection limit shown.



APPENDIX D

PESTICIDEIPCB DATA



PESSICIDE/PCBR ESULTTS FROM THRIEE COMPOSITES 01 EIGHT CHINOOIC SALMON
COLIIO4IA RIVER Rt-STATh PROGRAM

hcalc Hnnndnmobotndie lUoaehar-roon Talpho.-nC ¶gat -BHC [olpranklo MAlia bhot-BHC WThltyl parath/o
CSI 87-68.. 11lO-74-1 j319-84-6 156-09.9 176-44-8 389-W02 1319-85-7 29&Jj-

(mg/ks Data (mgfkg Data (mg/kg Data (nagkg Data. (Mg/k Data (ag/kg Data (nag/kg Data9
ample log/kg) Uw t. ( lipid) tpta

1
.jfo/ltg lipid) goal.1(00/ks lipid) gnat. ag/lag lipid) gaol j/o/kg lipid 14) quca]. f(oo/kg) lipid) quaaL. Jpu/k lipid) quaL.

KCMPI 0.~~ ~ ~ ~~~~~ ~ ~ ~~~~~ ~ ~ ~~~~~~~~~~~~~~~~~~~02 002 U fO.04 U f04 U 0o.O
4

U /104 U U 0.4 0 89 
KCMP2 002 U 0f02 U 1194 U 8.04 U 0.04 U 0.04 U 0.04 U 0.89 U

FCMP3 .002 U .002 U 10.04 U 10.04 U 10-04 U 0.04 U 60-04 U .0.09U

0 - lHC eptaotrloEpooid Eaalomlfo I goo-CW.nrlaa olptta-Clvrdo=lo pp-DDE Diedurin Eodria
ASP 319-86-8 1024-57-3 950-96-8 5566434.7 5103-71-9 72-55-9 60-57-i 72-20-0

frt tC (mg/kg Dat (mg/kg Data (mg/kg Dat (mg/la Data (ma/kg Don (mg/kg Dora (e~tak Data (mg/kg Dat

n (.ag/k) lipid) oaa. (ag/kg) lipid) g.ta. Cog/kg) lipid) qptai (ag/kg) lipid) goat. (ag/kg) lipid) gao. (ng/kaj) lipid) goa. (Sag/g) lipid) gnal (ag/kg) lipid) gal
CO0OP4 U 0.04 U 0J04 U 0.04 U 6044 U 11.33 0.32 6-00 U 0.0?

ChP) 04 U 0-04 U 0.04 U 0.04 U 0-04 U 4.57 0-27 6009 U 6-09 U
ChP3 D0 0.0 U -4 U 6004 -.0 U 6-04 U 9.67 1.3 0-09 U 6-09 U j

AS 42-54-8 30213-65-9 50-29-3 742L-93-4 28-351021-07-8 72-43-5 53494-7G-5
coo. Coo.' Can. Cmt.' Con. Can.' Coo. Coo.' SCon. Con.' Can. Coo.' SCam. Cone. coon, Cra.'~~~ao f ~~~~~~(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (ng/kg Dat (gtogk DataI

pl (g/g lipid) goal, (ag/kg) lipid) gaaS jog/lkg) bpid) goal. (ag/kg lipid) goal. (ag/kg) lipid) gaol. (ag/kg lipid) goal. (ag/kg) lipid) goal. Coug/kg lipid) goal.
12513 6-12 0.09 U 0.80 0.09 D.09 U 0.09 U 0.09 U 0.44 U 6-09 
2laP136 6-16 0.09 U 3.07 0.04 6-09 U 0.09 U 0.09 U 0.44 U 0.09 u!

C3.S33S 0-46 0.09 U 0-53 0-07 3.09 U 0.09 U 6-09 U 0-44 U 60.9 UI 0

-hnua Asoeldr 1016 Arochltlr 1221 Aenotrlor 1232 A-Rool 1242 A-onklo 1248 Aennklo 1254 Aronhlo 1260 Tooaptae
CS12674-11-2 1110-428-2 1114-1316- 5346-921-9 1267-229.6 1109-769-1 1109-682-5 0001-35-2ft ~~~~~Con. Con.' Coot Cone Cone. Cam.' Coot Coo.' JCon. Cone' Coot Can.' Cam Coon Cone C-a,.

toPi (ag/kg). lipid) goal. Cog/kg w) q- uf) lipid) gao. (ag/kg) lpid) apbal. Cog/k) lipid) pta. (ag/kg) lipid) gna. (ag/kg) lipid) gqal. (ag/kg)8pa ol gk Itpal qpall

KCOOP I 70 U 1.70 U 1.70 U 1,78 -U 378 U L.78 U 14.00 0.42 0189 U
KCMP2 089 U o.g9 U 60.9 U 0.89 U 0.09 U 0,09 U 2.77 0.064A 

tCOOP3 09 89 U 0.09 U 0.09 U 0.88 U 0.0,9 U .0.80 U 12.22 .044U
-lipid&namoaized data pemenie only when a emoaemai is datltodl.

U - -- m alt &nad a Lb. detntion limit dean.



* ESTCIDE/PCB RESULTS FROM THRZEE COMMUTEPIS OF RIGHT COHO SALMON
COLUMBIA RIVER BISTAEAI PROGRAM

Hraai-ralmadira Heo.eidralre.e.ae- apha-SC gamm-BHC Hlplidla Alderin kaa-BHC Methyl p-araho
I 817-61-3 118-74.1 319-14-6 51-89-9 7-48 309-00-2 319-15-7 298400-0

Car- Cor.' Cm, Con.- Cre. Can.' Cott. Coo.' Cs. Cs.' Core Croa.' Coo. Cowt., Can. Cs..
(erg/k Data (mg/kg Dat (mg/kg Data (aMgikg Data (mg/kg Data mg/kg Dat (mg/kg Data (g/kg Dat

a (ag/kg) lipid) q.4-l (ag/kg) lIke/e) oal. (Ug//eg) lipid) qoa. lag/kg lipid) goal. (ag/kg) lipid) goa. (ag/kg) lIpid) qpel. ( log/k) lipid) ryto- (ag/kg) lipid) goaL
CJAPI 8,2 U 0.02 U 5.04 U 0.04 U a.04 U 0.14 U 0.04 U 0.89 U

C8P2 082 U 0.2 U 1-84 U 0.04 U 1.84 U 0.14 U 0.04 U 0.09 U
CP3 8.2 -2 U 0.82 U 0.04 U 0,84 U 0.00 U 0.04 UB dU 0.89 U

cheicana Fta-BHC HTrtalilr Ep.nl Rdsa&e I gamm-Chldrron AlpteoCidma PP-DDE DiddialaEil
8! 1900 1021-57-3 9' _9 ___9 _ __ _ 5566-3__ __ ____7__ _ 5103_ __ __1 _ __9_ __ 72-55-9 1S-7-1 72-20- __ __ __ _ r Cone. Care.' Cs. Cs.' 3. 3.~~~~~~~~~~~~~~~~~~~~~~~C C , cmn. Crete.' Cs..

(mSfg/ D ,84D(.WkataD(mg/kglkg Ia (U DM(mg/kg -(Wfg ora (0ag/k Data

sample rag/kg limi) epeal (ag/k)U4 9W .VS ii) q..(Zkg) lipid) ____ _________ I ____________ (ag/kg) lii) q4 u~) lv u.(ag/kg) lipid) goal
HCm? 1.4 11 0.4V 004O00 u 0. 04u 4.11 0,27 0.09 U 0.09 0U0.4.42,).9009U
HCMP2 0.04 .4u 00 j 80,0 u 04U 2.26 04 .09 8 .22 0i15

peal -DDll Wmolafaa II Tp~p'DDT ie-nu Aidchdeyd Mirn 1/dortr Odl Matlrexyelkla Era6li Krre
AS! -54-8 33213-6$-9 50-29-3 7421-93-4 23a5-85-5 1031-07-8 J7243-S 53494-70-5

(mg/kg Dam (mg/kg Doa (mg/kg Dora (mg/kg Dora (g/kg Doa. (mg/k Dar (mg/kg Dor (mg/kg Daa

1.PI f40 0.08 0.89 U 0.60 0.4 10.09 U 0.09 U \t.09 U 0.44 U v.89 

C2 10.09 U O.89 U 1.07 0.2 10.09 U 0.09 U 0.09 U 0.44 U 0.89 U
ClP3 S 0.18 8.89 12 1.07 0.13 0.9U 0.09 U ,0.09 U 0.44 U 0.89 U

jClamaeal Artidor 1016 ArOokJo 1221 retor1232 Arreido 1242 Aaohtla 1248 Areolrlor 1254 Aroeklar l24 Troaltbrer
1A I 12674-11-2 1110-428-2 1114-116-S 5346-921-9 126-229-6 118709-1L 1109-602-5 800-35-2_

Cs. Cs.' Cs. Cone. C. Cs.' Cs. Con.e Cs, Cs,' Csw. c,.. Cs. Cs.' Con. on.f (mg/kg Da (mg/kg Dn (rg/le flor (rag/kg Dor (mg/k Dna (Mg/k D=t (mg/kg; Data (m/gDat
singge _ (mag/"g lipid) goa. (ag/kg) lipid) u-. (ag/kgs) lipid) qWo. (ag/kr lipid) qtro. (ag/kg) lipid) gteal (rig/]kg) 1/pal) goat (ag/kg lipid) goal. (ag/kg lipid) 21
RC149 1.78 U 1.70 U 1.78 U 1.78 U 1.78 U 1.70 U 4.00 8.24 8.09 
HCA4?2 0,9 U 0.89u 099 U 0. 89 U 0.89 U 8.89 U 12099 0.44 4.44 U -
RCMI3 .089 U .0.89 U 0,09 U U .0.89 U .0.00 U 29 0.35 .4.44 U

le-pral-onmaiod dat perare only iWar a erepoera isrltod
U - Ceopxnd was no etorted at the datario l-irti trow.



PESTICIDEIPCB RESULTS FROM NINE COMPOSES OEIGBfr LAltGESCALE SUCKER (Pge 1 of 2)

COLUMBIA RIVER BIS-IATE PROGRAM

Chemical linaahlahobtadie=e HcueLdorobnen alpha-BHC gamma-BHC iHepMar Atdda be-BHC Methyl paalaiot
CAS 87-68-3 118-74-1 319-84-6 5S9-89- 76-4 389-80-2 319-85-7 298-0080

Cae Can." Cott. C-n." Cane Cot,. CaDZ, Cane." CaX. Cne,- C=n. Cone." C=an, Can.- Cone, Coe,"

(mg/kg Data (mg/kg Dat 'g Pa( og/g Daa (mg/kg Da (mg/k Dan (mg/kg Data (mg/kg Data (mg/kg Daa
ampmle (ag/kg) lipid) qati. (.g/IW lipid) qaa. ag/lks) lipid) qoul, (ag/kg) lipid) qaid. (ag/kg) lipid) qW. (ng lipid) qomd. (tg/Og) lipid) qtal. (ag/kg) lipid) qa.

LSCMPI-I 0.01 U 1.53 0.13 0.01 U 10.1 U 0.01 U 0.01 U 0.01 U 022 U
LSCMPI-2 0.01 U 0.20 0.03 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.22 U
LSCMPI-3 0.01 U 0.30 003 0.01 U 001 U 0.01 U .01 U 0D01. U 022 U

CMP2I .01 U 0.32 0.02 0.02 U 0.02 U 8.02 U 8.02 U 0.02 U 0.44 U
CMP2-2 .01 U 0.66 0.03 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.44 U
LSCMP2-3 0.01 U 0,24 0.01 0802 U 0.02 U 0.02 U 0.02 U 0.02 U 0.44 U

LSCMP3-1 0.81 U 0.25 0.02 0.02 U 0102 U 0.02 U 0.02 U 0.02 U 0.44 U
LSCMP3-2 0.01 U 0.68 0.02 . 0.02 U 0.02 U 0.02 U 0.02 U 0.02 . U 0.44 U
LSCMP3-3 3.01 U 0.32 0.02 0.02 U 0.02 U 0.02 U 0.82 U 0.02 U 8.44 U

dJta-HHC HetaicIdor fponide Etdeaalfao I ga-Clrdlae atpha-Cbloaedle p .le t. ===. _eleh = dri
CAS r l 319-88 1024-57-3 959-98-8 5566-34-7 5103-71-9 72.55-9 60 57-1 72-2S

Co-. * ." Ce. C-n. Can Ca-., . Ca-e C-M.e C-nt. Cone, Cant. Cnc." Con. Canal" Can, Cane." i
(mg/kg On (mg/kg Da . (egD/kg Da (msg/ DaM (mg/kg Dat (mglkg Dta (mg/gDlata (DJW mk a3

tomple (a8/h) lipid) qan- (agkg) lipid) qd. (g/ka lipid) qald. (ag/kg) lipid) q.al. (ag/lg) lipid) qa. (ag/h lipid) qa.- (a g/k) lipid) qoal. (ag/kg) lipid) qnyd.

LCMPI-1 i.01 U 0o.l U 0.01 U 0.01 U 0.01 U 36,23 3.10 0.02 U 0.02 U
CMPI-2 .01 U 0081 U 0.81 U 0.01 U 0.01 U 31,83 4.03 0.02 U 0,0Z. 
SCMPI.3 ).01 U 0.01 U 0.01 U 0.01 U 0.01 U 38.22 2.80 0.02 U 0802 U

LSCMP2-1 .02 U 0.02 U 0.82 U 0.0Z U 0.02 U 7.50 0.52 0.04 U 0.04 U
LSCMP2-2 .02 U 0.02 U 0.02 U 0.82 U 0.02 U tS.03 1.36 0.04 U 0.04 U
CISCP23 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 24.32 1.08 8.8 U 0.04 U | 

CP-1 0.02 U 0.02 U 0.82 U 8.82 U 0.02 U 27.07 1.92 0.04 U 0.04 U
LSCMP3-2 .02 U 0.02 U 0.02 U 0.02 U 0.02 U 44.63 1.55 0.04 U 0.04 U
LSCMP3-3 4.02 U 0,02 U 8.02 U 0.02 U 0.02 U 2!310 1.66 0.04 U 0,04 U

lipid -nnoalierd data peeentad ooly whe a anpotad a ddae .

U -Campond not kL delated at the ddttatina kmn/t ahowm

/. -



PESTICIDE/PCB RESULTS FROM NONE COMPOSWrES OF EIGHT LARGESCALE SUCKER (Page 2 f2)
COLUMBIA RIVER BI-STATE PROGRAM

Chnkd pp'-DDD E~losdfm U p,p'-DDT Endai Adlhyd. Mir * d_1n SafU4 mtoaycidoIr eFdrn Kcat
CAS ) 72-54-S 33213-65-9 50-29-3 7421-93-4 2385-85.5 1031-07-. 72-43-5 53494-70-5

Co. Cc. Cnc. Coc.' Cw. Ccnc.' Cone Cocnc C-ac. Cmc-. Cc. Co.' Ce. Conc.- Coec. Coc.-
(.igft Dala (mgft DIU (mgkt DaM (m.gk0 D.L. (.4ft Daea (rmt 1am (9lkt Data (Mgzkg Dalm

S-___ (-_A_ ) lipd) qpm. 04kE) )ipid) qee. fa5ke lipid) qual, (aw) lipid) q(u 4. (ua3 lipid) q. (hS~ks) lipid) qt. (ukpkg) lipid) q.J. (ugl1, ) lieid) WA.
L'CMPI4 5,7 0.50 0.02 II 0.42 0.04 0.02 U 0.02 U 0.02 U 0.11 U 0.02 U
L5CMPI.2 4.43 0.35 0.02 U 0.43 0.05 0.02 U 0.02 U U.02 U 0.11 U 0.02 U
L'CMPI-3 6.29 0.Sb 0.02 U 0.40 0.04 0.02 U .02 U 0.02 U 0.11 U 0.02 U

LCMF2-1 S.18 0.36 0.04 U 1.23 0.00 0.04 U 5104 U 0.04 U 0.22 U 0,04 U
CMP2-2 10.43 0.51 0.04 U 2.15 0.10 .04 U 0.04 U 0.04 U 0.22 U 0.04 I I
CMP2-3 .05 0.40 0.04 U 0.02 U 0.04 U 0.04 UI 0.04 U 0.22 U 0.04 U
CMP3-I 7.60 0.54 0.04 U 2.45 0.17 0.04 U 0.04 U 0.04 U 0.22 U 0.04 U
CMP3-2 13.37 0.64 0.04 U 6.93 0.24 0.04 U .04 U 0.04 U 0.22 U 0.04 U
CMP3-3 11.67 0.69 .04 U 4.57 0.27 0.04 . U 0.04 U 3.04 U 0.22 U 0.04 U

A-Law 1016 Amcbe 1221 Aroe 1232 Aeohtlo 1242 Arorhlo 1248 Aeoelior 1254 Aeocblco 1260 To ._plleoe
CAS # 12574-11-2 1110_42S-2 1114-116-5 5346-921-9 1267-229-6 11W9769.1 1109-682-5 S001-35-2

C4X. Cnnc.' Coec. Cuc. Ccnc. C=.. Ceo ce. C-. cb Clc . Ce.. COeW. C=e.' C=c. Clec.
(M&p/k Da3 (mzfkg Dal (Wmv Dam Ovft Dam (.'kg

0
Da (Oln34 Dale (Mgf0 I)2t& fDn8 Dam

Sple_____ (4k/O) lipid}) rj, (aguk) lipid) qual. f0fk9 lipid1 qu!. 4u.glg) lipd) q-a. (mg1W lipid) qul. f0k) lipid}) q.. (ag&S) lipid) qWp Og/kW lipid) qual.
LCPI-L 1.11 U AIl U .11 U 1.1! U 1i.33 1.7 111 U 49.17 4.20 5.56 U
CMPI-2 1.11 U 1.11 U .11 U 1.11 U 11.47 1.45 1.11 U 34.00 4.33 5.56 U
CMPI-3 1.11 U 1.11 u 1.11 U 1.11 U 10.06 1.01 1.11 U 34.49 3.19 5.56 U
CMP2-1 2.22 U 2.22 U ..22 , U 2.22 U 2.22 U 2.22 U 13.87 0.96 11.11 U
L5CMP2-7. .22 U 2.22 U 2.2 U 2.22 U 2.22 U 2.22 U 39.62 1.92 11.11 U
CMP23 .22 U 2.22 U 2.22 U 2.22 U 11.6 0.51 0.22 U 45.37 2.01 11.11 U
LSCMP3-1 2.22 U 2.22 U 2.22 U 2.22 U 2.22 U 2.22 U 20.6 2.03 11.11 U
LSCMP3-2 .22 U 2,2 U 2.22 U 2.22 U 2.22 , U 2.22 U 57.60 2.0o 11.11 U
CMP3-3 2.22 U 2.22 U 2.22 U 2.22 U ' 2.22 U 2.22 U 29.14 1.72 1.11 U
' lipid-.. Aied daea preuad 4oy whea a cumaWd is delemed.

U - C po-d wws Da deceud =a tb daudon limil shown.



PESTICMDE/OCB RESULTS /OO4TIWELVXIDIVIDUALWHITE STURGEON (Pagel ln2)
COLUMBIA RIVER RI-STATE PEOGRAM

Ch kl H-nohl-bomeadin Ho-elanrbono alplaa-BHC ga&-BHC Hoptaeldo AlUki bna-BHC Mothyl parathion
CAS N 7-68-3 118-74-1 319-84- 58-89-9 76-44-8 3094002 319-85-7 298-00-0

Cone. Cone. Cone Cnn. Con- Co. Cone Cone. Cone C,,. Cone Cone cone. Cone Cone. Cone.
(nag/k Data (.g/kg Date (mg/kg DaM (ng/kg Data (mg/kg Data (mg/kg Da.n (mg/kg Dote (mg/kg Data

Samle ag/kg) lipid) gnat. (ag/kg lipid) golw. (ag/kg liid) gna. /ng/kg) lipid) quta. (gag/g) lipid) gnat. (ag/kg) lipid) qnat. (og/ko) lipid) goal. tog/kg) lipid) gnat.
SINDI 001 U 0.53 0S/2 O.1l 8.01 0.81 U 8.81 U 0.01 U 8.81 U 0.22 U
SIND2 0.01 U 0.20 8.01 0.01 U 0.81 U 8.81 U /8.01 U 8.01 U 8.22 U

INDS .81 ~ ~~ ~ U 0.11 8.02 8.02 8.002 0.81 U 0.81 U 0.08 U 8.01 U 0.22 U
0IN41 0 0.81 0.46 8.115 0.Ot U 8.81 U 8.81 U 0.01 U 8-81 U 0,22 U.

SIND5 0 0.81 0.27 0.04 0.81 U 0.81 U 0.81 - U 8.01 U 8.01 U 0.22 U
.Nfi11 0,004 1.01 0.04 0.13 8.01 2.20 0.99' 0.81 U /181 U 8.81 U 0.22 U

10617 /6 0.81 0.48 0.05 0.01 U 0.81 U 8.81 U 8.01 U 8.01 U 8.22. U
lINDS 4 0.85 0.78 0.08 0.04 OS/OS 0.82 U 8.82 U /102 U 8.02 U 0.44 .U

SIND9 .51 1.20 0.12 0.311 0.02 U 0.82 U 8.82 U 0.09 0.22 8.02 U 0.44 U
1061)0 .36 0106 0,01 U 0.02 U 0,02 U 0,82 .U 0.02 U 8.02 U 0.44 U

10111 .8 0.16 0.58 8.14 0.2 .01 0.2U 08 .1 .380 0.4 U

r.10)2 .9 01 .1 00 .2 U 0.2 0.06 .2U 00 .2U 04 

Chate dta-SIIC Hepineidn Eponido Eadondaltn I gamm-cw-ldorn olpk-Chl~alonn Ppp-nle 1)/duloi /Oaaein
CAS I 3I946-0 1024-51-3 0598-08 5506-04-7 5103-71-9 72-55-9 60-57-1 72-20.8,

Con. Cmao.n Cone Cone- Cone Cone Con- Con. Cone. Caae.. Con. Cone. Cone Ce-.. Cone Cone.
(mg/kg Data (mg/kg flea (mg/kg Data (mgkg flea (m;gg Data mg/kg Data (mkg/kg Data (mg/kg Dat

S-i. (ag/kg lipid) gnat. tog/kg lipid) qoa. (9ag/k) lipid) gnat. log/kg) lipid) goal-.(ag/kg lipid) gnat. (agkg lipid) gnat. .(ag/kg lipid) gnat (ag/kg) lipid) goa. V
1S4)1 0.01 U 0,01, U 0.01 U 9.81 U 8.81 U 76.68 3.53 0t.02 U 8.02 U.
1041)2 .101 V) 0.01 U 0.01 U 0.81 U 8.80 U 33.08 2.00 0.02 U 0.02 U
0.11)3 0.01 U 0,01 U 8.01 U 0.81 U 8.80 U 27.22 3.17 0.02 U 0.02 U

s".01 U 0.01 U 0.01 U 0.81 U 8-81 U 38.95 3.90 0.02 U 8.02 U
1081)5 .0 U 0.01 U 0.01 U 0.81 U 8.80 U 22.57 3.27 0.82 - U 0.02 U
SIND6 0.01 U 0.1U 0.01 U 0.81 U 8030 U 60.50 2.46 8.02 U 0.02 U
SID7 0.01 U 0.01 U 0.01 U 0.01 U 8.80 U 47.27 4.77 0.82 U 0.02 U
(41)8 0.02 U 0.02 U 0.02 U 0.82 U 0-02 U 52.93 6.01 0.04 U 0.04 U

1081) 0.02 U 0.02 U 0.02 U 0.82 U 0-02 U 13.17 52.93 0,04 U 0.04 U
SIND)10 0.82 U 0.02 U 0.02 U 0.82 U. 0-02 U 29.63 21.16 0,04 U 0.04 U

D011 .0 U 0.02 00 08 8:.02, U 59.16 16.43 0.0 U04 4.U
1041)12 .02 U 0.02 U 0.02 ~~ ~~~~~~~ ~~~~~~ ~ ~~~~~U 0.2 0,0 U 34.97 8.300 .4U

= lipid-normizeod data presentod only whken a nompoond is doteoted.
U -Componad wan one dlectd at Lb. dCElotion Soial 311wn.



PEOI1CIDE/0C1 REULTS FROM TWELVE INDIIVIRUAO. ww=11 STUGEON (Page 2 of 2)
COLUIMBIA RIVER 31-STATE 911001A93

oaI~ p~p-DOD Eadola p~p'-DT Ezolol Aldekyde Mot- Eadooofoa olf= Metox.Yohlo Bndrl. Kewo
CA 725- 3213465-9 50-29-3 7421-934 2385-85-3 1031-07-S 72-43-3 03494-70-3

Con. Coo.- Con. Cet.- Coa. Cmn. Coon. C .me Coon. Coat Cone Coat Coo. Can? Come. Coon?
(mg/kg vaa (mogkg Dama (mg/kg Dna (ng/kj Da.e (g/kg Dna (mg/kg Dat (mg/kg Data (mg/kg Data

ample 4g lipd) goal. (ag/kg) lipid) goal. (ag/ku) lipid) gal. (agkg lipid) -. (ag/kg) I/pid) goa-l. ag/kg logA) TMoal (ag/kg) lipid) gaol. (ag/kg lipid) qWa.
[INDI 6129 0.37 0.02 U 1.03 0.05 0.02 U 0.02 U 0.02 U 0.11 U 0.02 U
13001 8.40 0.50 0.02 U 1.2 0.07 0.02 U 0.02 U 13.02 U 0.1) U 0.02 U

[MID0 0.44 0.02 U 0.36 0.04 0.02 U 0.02 U 0.0l II 4111 U 0.02 U
13004 .74 ~~~~~~0.67 0.02 U 0.00 0.01 0.02 U 0.02 U 0.02 U 0.11 U 0.02 U

113005 .1~ ~~6 0.37 0.02 U 0.48 0.03 0.02 U 0.02 U 0.02 U 0.81 U 0.02 UY
113.69 0US1 0.02 U 0.12 13.005 0.02 U 0.02 U 0,02 U 0.11 II 0.02 US

IND? .33 ~~~~~~0.64 .0.2 U .20 go3 o.02 U 0.02 U 0.02 U 0.1 U 0.02 U
0313 [0.48 1.19 3.04 U 1,33 0.10 0.04 U 0.04 U 0.04 U 0.23 U 0.04 U
1313 3.03 9.20 0.034 U 1.09 2.73 0,04 U 0.04 U 11.04 U 0.22 UI 0.04 U
1010 .60 3129 0.04 U 1.16 0.03 0.04 U 0.04 U 0.04 U 0.22 UI 0.04U
1111 .9.0 2.75 0.04 U 2.04 0.711 0.04 U 0.15 0.G4 0.04 U 0.72 U 0.10 0,02
1112 1.32 2.27 0.04 U 2.78 0.00 0.4 U 0.31 0.12 0.04 U 0.72 U 0.04 U j

ArookloArd 1016 Aootolt 1221 Atocloo 1232 Aroollo 1242 Axoololo 1248 Arooblo 1254 Aroollco 1260 Tong/na
CS1 12630-11-2 1110420.2 I1114-116-5 5346-921-9 1267-229- I1I09-760-i 1109-682-5 B001-35.2

Coa, Cooo. Coo. Can. Coat Can? Come Ce Coat Coot Coa. C .at Coo. Cn.. Coo. Cone?
(0kg/k Dale (mg/kg 130 (mg/kg 10 (mg/kg I6au (mg/kg Data (ogkg UDam (ztogk Dta (mg/kg Dat

____ ____ (ag/kg1) lipid) qgoal (to/g) lipid) Ia] (ag/1kg) lipid)- 9- (ag/kg) lipid) gtoa. (ag/kg lIpid) qoal. (ag/kg lipid) qot). (agkg 1841) goal. (ag/k, lipid) qoul
134131 1.11 U ill U til U t.10 U 23.14 1.16 1.11 U 50.67 2.75 5.56 Uj
114132 1.11 U 1.11 U 8.11 U 1.10 U 16.17 1.00 1.11 U 26.11 1.56 5.56 U

3 1.11 U 1.01 U 8.11 U 1.11 U 15.5) 1.0$ 1.11 U 22.00 2.62 5.36 U
1014 1.11 U 1.11 U 1.11 U 1.1I U 17.67 1.77 1.11 . U 40CC 4.0/0 5.56 U
13 .11 U 1.11 U I'll U 1.11 If 10.07 1.46 1.11 U 26.62 3.86 5.56 U

I'll,1 U 1.11 U 1.11 U L.11 U 27.67 1.12 1.11 U 06.50 3.52 0.06 U
1317 1.13 U 1.11 U 1.11 U 1.11 UI 23.86 2.32 1.11 U 75.33 7.61 5.56 U
130130 .22 ~~ ~~~~~~~U 2.22 U 2.22 . U 2.22 UI 2.22 U 2.22 U 54,39 6.18 1I.11 U
1319 222 U 2.22 U 2.22 U 2.22 U 2.22 U 2.22 U 12.26 ls 11,01111 U

1010 .22 U 2.22 U 2.22 UI 2.22 UI 2.22 U 2.22 U 40.37 20.04 11.11 U
8301311 .22 ~~ ~~~~~~~U 2.22 U 2.22 U 2.22 U 2.22 U 2.22 U 61.10 1697 11.11 U

1112 .2U 12.22 U 12.22 U 32.22 U 12.22 U 2.22 U 130.70 7.49 111.11 U
l ipid-oaooool/d &at p-ewed ooy ooke a toapood It dreted

U -Conpoos vao eel dofoLod at tho dtoolao lkok altoa



PESTICIDEIPCB RESULTS FROM TH1REE COMPOSITES OF EIGHT STEELHEAD
COLUMBU IA VER RI-STATE PROGRAM

ndel H-nndooo.lmtadio Hnootdnnoboo- idpka-S!OC ga-ma- HC tlnpteido Airin beta-BHC Mothyl parahio
AS 7.61-3 1 16-441 319-84-0 50.9199 75-44-8 309-00-2 319-85-7 290-0"-

Can Can.' Ca-e Cmo.n Cane. Can.. Cone Coa.' Con, Con.' Can. Cane.' Con. Con.' Con. C".e,

(ing/g Dat (tog/kg Dta= (01g1kg Dat (mg/kg Data (Mg/kg Data - (nig/S Dan (w~tog Dat )oog/kg Data
apln (Sttgkg) lipid) qoa. (np/kg) lipid) qua. (ag/kg lipid) qual. (ag/kg lipid) qWo. (ag/kg) lipid) goa. (og/kg) lipid) goal. (ag/kg) lipid) qoal. (np/kg) lipid) goal

ChP 0.2 U aSS5 0.02 ~ 004 U 0.04 U 0.04 U 0.04 U 0.04 U 0.19 U

CMI'S 0 31 0.01 2.2 0.05 0122 0.005 0.04 U 0.04 I) 0-04 U 0.04 U 01,9 U

eal elt-OIC HeToeblan Epnoida Otdneoi I 8rmn-Cklord=n idpha-Chlodnn Tpp'-or* Dioidrin l~ok/ar_________ 319-86-I 1024-57-3 9591-98.9 55645-34-7 5103-71-9 72-55-9 64-Si-1 12-20-S
C-ne Can.. Cane Can.' Con. Can.' Con- Can.' Cane Can.' Cone. Can.- Cnno. Con.' Cane Co_.'

l~~ato~in fog/OW) lipid) goa. (ag/kg) lipid) qoa. (ag/ha) Sipid) qda. (ag/kg) lipid) qpta. (ag/kg) lipid) qoal. tog/g) lipid) quAl. (a g/kg) lipid) qua!J. ngkg) lipid) goa. 
DCM.PI 004 U Ti4s00sU00 .0 .5 0.500 I .7 00
ChiPS 0.04 U 0.114 U 0.04 U 0.04 U D.04 U 1.5 0.01 0.09 U 0.09 U

a] p~p-.DD EdoloII P~pp-OUT F-l-Aldakydo mi.. antl lao Mdtkoynblda U-d a

5 72-54-8 33213-65-9 50-29-3 74239405-85-5 1031-07-8 32-43-5 53494470-5

(mg/kg Dola (mg/kg Data (tog/ Data (mog/k Dat (mg/kg Dat (tag/g Data (mgkg DOm (mg/kg Do

In (ag/kg lipid) qual. (ag/kg) lipid) quo!. (ag/kg lipid) qua!. fog/kg) lipid) qao. (ug/kg lipid) qua]. (ag/kg) lipid) qui. (ag/kg) lipid) qua. to/g pa]) goal
C~ ! 1.15 0.04 0.09 U 2.2 0.10 0.09 U 0.09 U 0.09 U oA44 U a.41 BU
C3. 4 0.00 0.09 U 4.13 0.10 0.09 U 0.09 U 0.09 U 0.44 U 0.09 0.600 .9 00 .9U 00 .9U 54 .9U

[ emnmAl AMaca,101 Aroddor 1221 Arachio 1232 .Arell 22m~or~o 1248 A-beldn I25 Aro e 20Tnoaphno
CASS 12674-11-2 1110428-2 1114-1165- 5346-921-9 1267-229-6 I1109-769-1 1109-682-5 091I-35-2

[ne { ~~~~~~~~(mg/kg Data (mg/kg Don (mg/kg Data (mg/kg Damn (mg/kg Data (mg/S Data (mg/kg Data (mg/kg Data
S pln (al/kg lipid) quid. (ag/kg) lipid) goa. (ag/kg) Sipa]) golA. (ag/kg lipid) qoal. fog/kg lipid) pta. (og/lg lipid) tptal. (ag/kg) lipid) goal. tog/kg) lipid) qual.

DCUP? 444 U 4.44 U 4.44 U 4.44 U 4.44 U 46.44 U 3.51 0.12 22.22 U
DCMP2 4$44 U 4.44 U 4.44 U 4.44 U 4.44 U 4.44 U 3.51 Sn0 22.22 U
DCMP3 4.44 U 4.44 U 4.44 U 4.44 U 4.44 U 4.44 U 0.02 017 22.22 U

= liptd-noanltad dat poenema only Wmka a eapoott it dttaid.
0 Bnekgnntn lob may irpae thi datopoitt
U = Camp-ad ma ne datnnd a] e. &doteta limi okno



I55TtCIIJEPCS~ RESULTS FROM ONE COMPOSITE OF SEVEN CARP
COLUMIIA RIVER RI-SPATE PROGRAM

Heoack1Qolxtaadimr lloaaaklooacnz= aIplxa-HC gaoa-0llC lHopoablcr Aldgmn JkwaB1C Methyl ptoatkao

AS7-63-3 118-74-1 319-34-6 58.89-9 76-44-3 309-002 J319-85-7 298-410

(mg/kg Data (tog/k Data (mg/kg Data (~togk Data (mog/k Data (mogikg Data (mg/kg Data (Mg/k Duat

a (tag/ho lipid) q00]. (ag/kg lipid) tAid. rag/kg lipid) 4ai. (a3/kg) lipid) Wuid. /g/kg) ti&a) qua! (ag/Iko lipid) ogia. 18-Ikg) lipid) qutal. (ag/kg) lipid) qoal

CPl 00 .00105 0.33 0.02 0.2] 0.005 023 0.01 0.04 U 0.01 U 10.01 U 0.22 U

dta-RII1C leudloptar Epoxido Enodaacfa I gaatma-Ckloaatt aik-Ckloolaat p~p'-DDE Ditd6/o 1Ealrit

8% 313.853 1024-57-3 909-98-3 3556&34.7 [103-719 325 16-5- 72-20-8

_____ _ (a/k) lii) qual. (ag/kg) lipid) qua. O~AS/) lipi) QUAt. (ag/k) ltptd) pal (ag/kg lipid) g-1. (ag/kg) lipid) qoal. (ag/kg) lipid) goal. (ag/kg lipid) goa.1
Ch.t01 U 0.04 EJ 0.01 UJ 0.01 U 0.I UJ 131i.4 3,01 0.02 EJ 0.02 UJL Eil p~'DD d.WaoofaEl - pp'-fDT PMrmM wbyk& mid/oDt EcdockWaat/dfatc Mctox/k hosy 4 W Set g Daa

5A I 126754-11 330-213-2~ 14-211-3 7341-9349 23675225-5 1091-07698 12432-S 519-00-25-
Cota Coc.' Cota C.' COtW. Cca.a ICono oa. o. C Coc.' ot. Cott.' Ca. Coc, Uea Cc.

mg/kg Dat otg/kg Data mg/kg Data (ms/k Data (tog/kg Data (m/g Dat (tag/kg Data (mg/k;g Data
Sample ~ (ag/g) lipid) qWt. (ag/kg lipid) tgaa. (.ag/kg) lipid) golW. (a/g) lpid) Woa. (ag/kg) liPid) qaid. (ag/kg) lipid) got. (ag/kg) lipid) oal. (ag/kg lipid) qua].

CCMPI 4.41 U.1 1.41 U 4.11 U 00 U 30.05 4.4 1.014 i U 0.023.46U

A-.4ip1016 Aotal221 dtdata1232 Aoch tidy2 42kAta aa 12a8pA.M., i54 Armhtarc126

1U6-4C1o2 1ot02al2 114 116- 5t4t-91e9 at -2at-61109a76-1 11tt6o/a thomo.-



APPENDIX E

DIOXIN/FURAN DATA



DIOXIN/FURAN RESULTS FROM THREE COMPOSITES OF EIGHT CHINOOK SALMON

COLUMBIA RIVER BI-STATE PROGRAM

Chemical 2,3,7,8-TCDD 1,2,3,7,8-PeCDD 1,2,3,4,7,8-HxCDD 1,2,3,6,7,8-HxCDD 1,2,3,7,8,9-HxCDD
CAS # 1746-01-6 40321-76-4 39227-28-6 57653-85-7 19408-74-3

Cone. Cone.* Cone. Cone.* Cone. Cone.* Cone. Cone.* Cone. Cone.*
(uglkg Data (ug/kg Data (ug/kg Data (ug/kg Data (uglkg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ag/kg) lipid) qual. (ng/kg) lipid) qual.
KCMP I 0.64 0.02 0.45 U 0.26 U 0.26 U 0.32 U

|KCMP2 0.05 U 0.16 0.01 0.08. 0.005 0.19 0.01 0.12 0.01
KCMP3 0.08 U 10.20 U 0.10 U 0.20 U 0.10 U

Chemical 1,2,3,4,6,7,8-HpCDD OCDD 2,3,7,8-TCDF 1,2,3,7,8-PeCDF 2,3,4,7,8-PeCDF
CAS # 35822-46-9 3268-87-9 51207-31-9 57177-41-6 57117-314

Conc. Cone.* Cone. Conc.* Cone. Conc.* Conc. Cone.* Cone. Cone.*
(ug/kg Data (ug/kg Data (ug/kg Data (ug/kg Data (ug/kg Data

Sample (ng/kg) lipid) qual. (nglkg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (n glkg) lipid) qual.
tCMP1 0.52 0.01 3.15 0.09 0.94 0.03 0.32 U 0.29 U

CMP2 0.20 U 0.70 U 1.2 0.07 0.12 0.01 0.17 0.01
,rKCMP3 0.20 U 0.40 U 2.7 0.38 0.08 U 0.20 U

Chemical 1,2,3,4,7.8-HxCDF 1,2,3,6,7,8-HxCDF 1,2,3,7,8,9-HxCDF 2.3,4.6.7,8-HxCDF 1,2,3,4,6,7,8-HpCDF
CAS # 70648-269 157117-44-9 172918-21-9 _ 60851-34-5 167562-39-4

Cone, Cone.* TCone., Conc.* 1Cone. Cone.* Conc. Cone.* ICone. Cone.* l
1l | ~~~~~~~(ug/kg Data (ug/kg Data | (ug/kg Data | (mg/kg Data | (ug/kg Data |

Sample |(ngkg) lipid) qual. (nag/kg) lipid) qual. (ng/kg) lipid) qual. (n g/kg) lipid) qual. (n glkg) lipid) qual.
|KCMP1 0.12 U 0.10 U 0.28 BU 0.19 U 0.18 BU
|KCMP2 0.08 0.005 0.07 0.004 0.09 0.01 0.15 BU 0.09 U
ICMPS |0.09 U 0.06 U '0.10 U 0.08 .U 0.10 U

]|chemical |1,2,3,4,7,8,9-HpCDF OCDF TEC (qULL) TEC (HALF) TEC (ZERO)
CAS # 55673-89-7 39001-02-0

Cone. Cone.* Conc. Cone.* Cone. Cones.* Cone. Conc,* Conc. Cone.*
-(mg/kg Data (ug/kg Data (ug/kg Data (ugfkg Data (ug/kg Data

Sample (nglkg) lipid) qual. (nag/kg) lipid) qual. (ng/kg) lipid) qual. (nglkg) lipid) qual. (ng/kg) lipid) qual.
KCMPI 0.25 U 0.23 U 1.29 1.03 |0.77

CMP2 0.07 0.004 0.40 0.02 0.97 0.85 10.72rCMP3 0.10 U 10.25 0.03 |0.81 .0.52 10.23

= lipid-normalzed dant presented only when a lompound is detehted.
B = Background levels may impact this data point.
U = Compound was not detected at the detection limit shown.



DIOXIN/IFURAN RESULTS FROM THREE COMPOSITES OF EIGHT COHO SALMON
COLUMBIA RIVER BI-STATE PROGRAM

Chemical 2,3,7,8-TCDD 1.2,3,7,8-PeCDD 1.2,3,4,7,8-HxCDD I ,2,3,6,7,8-HxCDD 1,2,3,7,8,9-HxCDD
2AS # 1746-01-6 40321-76-4 39227-28-6 57653-85-7 19408-74-3

Cone. Conc.* Conc. Conc.* Cone. Cone.* Cone. Conc.* Conc. Cone.*
(ug/kg Data (ug/kg Data (ug/kg Data (uglkg Data (uglkg Data

Sample (nglkg) lipid) qual. (ng/kg) lipid) qual. (nglkg) lipid) qual. (nglkg) lipid) qual. (ng/kg) lipid) -qual.
HCMPI 0.89 0.05 1.31 U 0.08 U 0.51 0.03 0.10 U
HCMP2 0.03 0.01 0.05 U 0.04 U 0.09 0.02 0.04 0.01
HCMhP3 0.05 0.01 0.04 U 0.05 U 0.06 U 0.05 U

Chemical I ,2,3,4,6,7,8-HpCDD OCDD 2,3,7,8-TCDF 1,2,3,7,8-PeCDF 2,3,4,7,8-PeCDF
-AS 35822-46-9 3268-87-9 51207-31-9 57 17 7-4 1-6 57117-31-4

Cone. Conc.* Conc. Cone.* Conc. Cone.* Conc. Cone.* Cone. Cone.*

(uglkg Data (ug/kg Data (u g/kg Data (ug/kg Data (ug/kg Data
Samrple (ng/kg) lipid) qual. (n glkg) lipid) qual. (ng/kg) lipid) quat. (nglkg) lipid) qual. (ng/kg) lipid) quat.

HCMPI 0.47 0.03 0.88 U 0.94 0.06 1,10 0.07 0.09 U
HCMP2 0.16 DU 0.50 U 0.50 0.10 0.07 0.01 0.07 0.01
HCMP3 0.08 BU 0.17 BU 0.59 0.07 0.10 U 0.11 0.01

Chemical 1,2,3.4,7,8-HxCDF 1,2,3,6,7,8-HxCDF I1,2,3,7,8,9-HxCDF 2,3,4,6,7,8-HxCDF I ,2,3,4,6,7,8-HpCDF
-AS # 70648-26-9 57117-44-9 72918-21-9 60851-34-5 67562-394 -

Cone. Conc.* Cone. Conc.* Conc. Cone.' Cone. Cone.* ConC. Cone.*
(uglkg Data (u g/kg Data (u glkg Data (ug/kg Data (ug/kg Data

Sample (ng/kg) lipid) qual. (nglkg) lipid) qual. (ag/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.
HCMP1 0.10 U 0.63 0.04 0.15 U 0.06 U 0.38 0.02
HCMP2 003 U 0.02 U 0.03 U 0.08 0.02 0.03 U
HCMP3 .10 0.01 0.04 0.005 0.04 U 0.09 0.01 0.07 U

Chemieal Ii2,3,4,7.8,9-HpCDF OCDF TEC (FULL) TEC AIAL" TEC (ZERO)
CAS # 55673-89-7 3900140240

Cone. Conc.* Conc. Conw.* Cone. Conc, Cone. Conc.* Cone. Conc.*
(uglkg Data (ug/kg Data (ug/kg Data (ug/kg Data . (ug/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid). qual.
HCMP1 0.10 U 0.56 0.03 1.91 1.54 1i.J6
HCMP2 0.03 U 0.07 U 0.66 0.49 0.33
HCMP3 1.06 U 0.10 U 0.47 0.37 10.27
* = lipid-nonnalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U - Compouad was not detected at the detection limit shown.



DIOXIN/FURAN RESULTS FROM THREE COMPOSITES OF EIGHT STEELHEAD
COLUMBIA RIVER BI-STATE PROGRAM

Chemical 2,3,7,8-TCDD 1,2,3,7,8-PeCDD I,2,3.4,7,8-RxCDD I,2,3,6,7,8-HxCDD i,2,3,7,8,9-HxCDD
CAS # 1746-01-6 40321-76-4 39227-28-6 57653-85-7 19408-74-3

Conc. Conc.* Cone. Cone.* Conc. Cone.* Conc. Conc.* Cone. Conc.*
(ug/kg Data (ug/kg Data (ug/kg Data (ug/kg Data (ag/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.
|DCMPI 0.01 U 0.14 U 0.05 0.002 0.13 U 0.12 U
DCMP2 0.13 U 0.17 U 0.15 U 0.16 U 0.18 U
DCMP3 0.14 U 0.24 U 0.13 U 0.14 U 0.15 U

Chemical 1,2,3,4,6,7,8-HpCDD OCDD 2,3,7,S-TCDF 1,2,3,7,8-PeCDF 2,3,4,7,8-PeCDF
CAS # 35822-46-9 3268-87-9 51207-31-9 57177-41-6 57117-31-4

Conc. Conc.* Cone. Conc.* Cone. Cone.* Cone. Conc.* Cone. Cone.*
(ug/kg Data (ug/kg Data (ug/kg Data (ug/kg Data (ug/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.

DCMP1 0.15 0.01 0.32 U 0.23 0.01 0.13 0.005 0.10 U
DCMP2 0.15 U 0.33 U 0.21 0.01 0.22 U 0.19 U '
DCMP3 0.12 U 0.41 U 0.27 0.01 0.18 0.004 10.19 U

Chemical 1,2,3,4,7,8-HxCDP 1,2,3,6,7,8-HxCDF l,23,7,8,9-HxCDF 2,3.4,6,7,8-HxCDF 1,2,3,4,6,7,8-HpCDF
CAS # 70648-26-9 57117-44-9 72918-21-9 60851-34-5 67562-394

Conc. Cone.* Cone. Conc.* Cone. Cone.* Cone. Cone.* Cone, Conc.*
(ag/kg Data (ug/kg Data (ug/kg Data (ug/kg Data (ug/kg Data

Sample (ng/kg) lipid) qual. (nag/kg) lipid) qual. (ng/kg) lipid) qual. (nag/kg) lipid) qual. (ng/kg) lipid) qual.

DCMPI 0.10 U 0.14 RU 0.12 U 0.12 U 0.12 U
CMP2 0.21 U 0.20 U 0.31 U 0.22 U 0.16 U

;|DCMP3 |0.27 U .0.25 U 10.25 U |0.19 U |0.22 U

Chemical 1.2.3.4,7,8,9-HpCDF OCDF TEC (FULL) TEC (HALIF TEC (ZERO)
CAS # 55673-89-7 39001-02-0 I I I 11

Cone. Conc.* Cone. Cone.* Cone. Cone.* Cone. Cone.* Cone. Cone.*
(ug/kg Data (ug/kg Data (ug/kg Data (aug/kg Data (uag/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. |(ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.

DCMP1 0.16 U 0.08 U 0.24 0;15 0.05
CMP2 0.20 U 0.23 U 0.49 0.26 0.02

||DCMP3 10.33 U -10.09 U 0.54 10.29 .0.04

* = lipid-normalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U = Compound was not detected at the detection limit shown.



DIOXIN/IFUlAN RESULTS FROM NINE COMPOSITES OF EIGET LARGESCALE SUCKER (Page 1 of 2)
COLUMBIA RIVER BISTATE PROGRAM

Chemical 2,3,7,8-TCDD 1,2,3,7,8-PeCDD _ 1,2,3,4,7,8-HxCDD 1,2,3,6,7,8-HxCDD 1,2,3,7,8,9-HxCDD
CAS # 1746-01-6 40321-764 39227-28-6 57653-85-7 19408-74-3

Conc. Cone.* Conc. Conc.* Conc. Conc.* Cone. Conc.* Conc. Cone.*
(ug/kg Data (ag/kg Data (ug/kg Data (ug/kg Data (ug/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.

LSCMP1-1 0.77 U 0.55 U 0.16 U 0.17 U 0.19 U
LSCMP1-2 0.14 U 0.38 U 0.14 U 0.14 U 0.17 U
LSCMP1-3 0.22 U 0.42 U 0.16 U 0.17 U 0.19 U

LSCMP2-1 0.22 U 0.64 U 0.21 0.01 0.35 0.02 0.15 U
LSCMP2-2 0.73 U 1.24 U 1.02 U 1.06 U 1.21 U
LS~CMP2-3 0.51 U 0.70 U 0.59 U 0.61 U 0.7 U

LSCMP3-1 0.17 U 0.34 U 0.21 U 0.21 U 0.25 U

LSCMP3-2 0.44 U 0.51 U 0.38 U 0.39 U 0.45 U
LSCMP3-3 0.24 U 0.27 U 0.14 U 0.14 U 0.16 U

Chemical 1.2,3,4,6,7,8-HpCDD OCDD 2,3,7,8-TCDF 1.2.3.7,8-PeCDF 2,3,4,7,8-PeCDF
CAS # 35822-46-9 3268-87-9 51207-31-9 5717741-6 57117-314

ConC. Conc.* Cone. Conc.* Cone. Conc.* Conc. Conc.* Conc, Conc.*
(ag/lkg Data (ag/kg Data (ag/kg Data (ug/kg Data (ug/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.
LSCMPI-1 0.18 U 0.28 U 0.87 0.07 0.76 U 0.30 U
LSCMP1-2 0.15 U 0.20 U 0,81 0.10 0.54 U 0.21 U
LSCMPI-3 0.16 U 0.34 U 1.06 0.10 0.74 U 0.19 U

LSCMP2-1 0.61 U 3.26 0.22 0.88 0.06 1.66 0.11 0.19 U
LSCMP2.2 0.90 0.04 2.47 0.12 1.13 0.05 1.63 U 0.87 U
LSCMP2-3 0.48 0.02 1.13 U 1.66 0.07 2.82 U 0.43 U

LSCMP3-1 0.24 U 0.11 U 0.98 0.07 0.82 U 0.15 U
LSCMP3-2 0.89 0.03 3.01 0.10 2.42 0.08 1.82 0.06 0.66 U
LSCMP3-3 0.24 U 0.45 U 1.53 0.09 0.75 0.04 0.13 U

* = lipid-normalized data presented only when a compound is detected.
U = Compound was not detected at the detection limit shown.



DIOXIN/FURAN RESULTS FROM NINE COMPOSITES OF EIGHT LARGESCALE SUCKER (Page 2 of 2)

COLUMBIA RIVER BI-STATE PROGRAM

Chemical 1,2,3,4,7,8-HXCDF 1,2,3,6,7,8-HxCDF 1,2,3,7,8,9-HxCDF 2,3,4,6,7,&-HxCDF 1,2,3,4,6,7,8-HpCDF

CAS # 70648-26-9 57117-44-9 72918-21-9 60851-34-5 67562-394
Conc. Conc.* Conc. Conc.* Conc. Conc.* Cone. Conc* Cone. Conc.*

(ug/kg Data (ug/kg Data (ug/kg Data (ug/kg Data (ug/kg Data
Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.

LSCMPI-1 0.22 U 0.20 U 0.70 0.06 0.20 U 0.15 U

LSCMPI-2 0.16 U 0.16 U 0.23 U 0.17 U 0.13 U
LSCMPI-3 0.23 U 0.22 U 0.62 0.06 0.19 U 0.14 U

15CMP2-1 0.24 U 0.84 0.06 1.81 0.12 0.64 0.04 0.25 U
LSCMP2-2 0.99 U 1.59 0.08 1.25 U 0.94 U 0.61 U
LSCMP2-3 1.69 U 1.70 U 1.33 U 1.27 U 0.37 U
LSCMP3-1 0.70 U 0.67 U 0.45 U 0.37 U 1.81 0.13

CMP3-2 1.42 U 1.31 U 1.58 U 1.18 U 2.67 0.09
LSCMP3-3 0.47 U 0.44 U 0.13 U 0.30 U 0.19 U

Chemical 1,2,3,4,7,8,9-HpCDF OCDF TEC (FULL) TEC (ALF) TEC(ZERO)
CAS # 55673-89-7 39001-0240

Conc. Conc.* Conc. Conc.* Conc. Conc.* Cone. Cone.* Conc. Conc.*
(ug/kg Data (ag/kg Data (ug/kg Data (ug/kg Data (ug/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (nglkg) lipid) qual. (ng/kg) lipid) qual.

LSCMPI-1 0.22 U 0.18 U 1.52 0.84 0.17

LSCMPI-2 0.18 U' 0.17 U 0.67 * 0.38 0.09
LSCMPI.3 0.15 U 0.25 U 0.88 0.54 0.20

LSCMP2-1 0.24 U 0.16 U 1.24 0.90. 0.56
LSCMP2-2 0.86 U 0.87 0.04 2.81 1.55 0.28
LSCMP2-3 0.41 U 0.48 U 2.19 1.18 0.17

LSCMP3-1 0.27 U 5.96 0.42 0.89 0.52 0.14
LSCMP3-2 0.39 U 1.63 0.06 2.13 1.28 0.43
LSCMP3-3 0.32 U 0.25 0.01 0.82 0.50 0.19

* = lipid-normalized data presented only when a compound is detected.
U = Compound was not detected at the detection limit shown.



DIOXINIFURAN RESULTS FROM TWELVE INDIVIDUAL WHITE STURGEON (Page 1 of 2)

COLUMBIA RIVER BI-STATE PROGRAM

Chemical 2,3,7,8-TCDD I,2,3,7,8-PeCDD 1,2;3,4,7,8-HxCDD 1.2,3,6,7,8-HxCDD 1,2,3,7,8,9-HxCDD
CAS # 1746-01-6 40321-764 39227-28-6 57653-85-7 19408-74-3

Cone. Conc.* Conc. Conc.* Conc. Cone.* Conc. Conc.* Conc. Cone.*
(ug/kg Data (ug/kg Data (ug/kg Data (uglkg Data (ug/kg Data

ample (nglkg) lipid) qual. (ng/kg) lipid) qual. (ag/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.

SINDI 0.28 U 0.20 U 0.37 U 0.34 U 0.44 U
IND32 0.23 U 0.32 U 0.15 U 0.16 U 0.18 U

1SIND3 0.20 U . 0.18 U 0.20 U 0.21 U 0.24 U
SIND4 0.19 U 0.31 U 0.15 U 0.16 U 0.18 U
SIND335 0.31 U 0.25 U 0.27 U 0.29 U 0.32 U

SIND6 0.32 U 0.33 U 0.22 U 0.23 U 0.26 U
IND7 0.22 U 0.20 U 0.19 U 0.19 U 0,23 U
INDS 0.21 U 0.22 U 0.14 U 0.13 U 0.17 U
IND9 0.18 U 0.18 U 0.21 U 0.21 U 0.26 U
SIND10 0.09 U 0.13 U 0.13 U 0.13 U 0.16 U

SINDII1 0.12 U 0.14 U 0.11 U 0.11 U 0.13 U
SlND12 0.10 U 0.17 U 0.08 U 0.08 U 0.10 U

.hemical 1,2,3.4,6,7,8-HpCDD OCDD 2,3,7,8-TCDF i.2,3,7,8-PeCDF 2,3,4,7,8-PeCDF
'AS 4 3582246-9 3268-87-9 51207-31-9 57177-41-6 57117-314

Cone. Conc.* Cone. Cone.* Cone. Conc.* Cone. Cone.* Cone. Cone.*
(ug/kg Data (ug/kg Data (ug/kg Data (ug/kg Data (uglkg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (nglkg) lipid) qual. (ng/kg) lipid) qual. (ag/kg) lipid) qual.

1ŽIND1 0.48 0.02 1.40 RU 5.70 0.26 1.14 U 0.40 U
5SIND2 0.20 U 0.47 U 4.46 0.26 0.50 0.03 0.14 U
5IND3 0.23 U 1.02 BU 1.70 0.20 0.41 U 0.12 U
SIND4 0.14 U 0.30 U 4.30 0.43 0.32 U 0.12 U
SD4D5 0.15 U 0.53 U 1.61 0.23 0.22 U 0.11 U
IND6 0.25 U 0.58 U 5.94 0.24 0.83 U 0.19 U

SIND7 0.15 U 0.35 U 2.63 0.27 0.66 U 0.12 U
SIND8 0.39 0.04 0.85 U 2.70 0.31 0.33 U 0.08 0.01
1ND9 0.20 U 0.35 U 0.22 0.55 0.09 U 0.13 U

SIND1O 0.44 U 0.26 U 0.51 0.36 0.14 U 0.07 U
SIND11 0.31 U 1.21 0.34 1.10 0.31 0.14 U 0.06 U
SIND12 .032 U 2.89 0.70 1.38 0.34 0.19 U 0.08 U

* = lipid-normalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U - Compound was not detected at the detection limit shown.



DIOXIN/FURAN RESULTS FROM TWELVE INDIVIDUAL WHITE STURGEON (Page 2 of 2)
COLUMBIA RIVER BI-STATE PROGRAM

Chemical 1,2,3,4,7,8-HxCDF 1,2,3,6,7,8-HxCDF I,2.3,7,8,9-HxCDF 2,3,4,6,7,8-HxCDF 1,2,3,4,6,7,8-HpCDF
CAS # 70648-26-9 57117-44-9 72918-21-9 60851-34-5 67562-394

Conc. Conc.* Cone. Conc.* Conc. Conc.* Conc. Conc.* Conc. Conc.*
(ug/kg Data (ug/kg Data (ug/kg Data (ug/kg Data (mg/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (nglkg) lipid) qual. (nglkg) lipid) qual. (ng/kg) lipid) qual.

SINDI 0.73 U 7.75 U 0.87 0.04 0.41 0.02 1.06 0.05
SIND2 0.20 U 0.38 U 0.59 0.03 0.24 U 0.18 U
SIND3 0.19 U 0.19 U 0.19 U 0.16 U 0.14 U
SIND4 0.16 U 0.14 U 0.36 0.04 0.18 U 0.21 U
SIND5 0.25 U 0.24 U 0.17 U 0.14 U 0.20 U

IND6 0.24 U 0.23 U 0.51 0.02 0.13 U 0.16 U
IIND7 0.20 U 0.22 U 0.36 0.04 0.14 U 0.13 U

SIND8 0.18 U 0.17 U 0.36 0.04 0.14 U 0.17 U
SIND9 0.14 U 0.12 U 0.20 U 0.15 U 0.17 U
INDlO 0.11 U 0.11 - U 0.25 U 0.09 U 1.64 1.17

SINDII 0.09 U 0.08 U 0.10 U 0.15 U 0.14 ' U
SIND12 0.09 U 0.08 U 0.17 0.04 0.09 U 0.13 U

Chemical 1,2,3,4,7,8,9-HpCDF OCDF TEC (FULL) TEC (HALF) TEC (ZERO)
CAS # 55673-89-7 39001-02-0 _

Conc. Cone.t Conc. Conc.* Cone. Conc.* Cone. Cone.* Cone. Conc.*
(ag/kg Data (uglkg Data . (ug/kg Data (ug/kg Data (ug/kg Data

Sample (ng/kg) lipid) quah. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.

SINDI 0.32 U 0.67 0.03 2.42 2.01 1.59
SID42 0.24 U 0.20 U 1.13 0.83 0.53
SIND3 0.11 U 0.22 U 0.69 0.43 0.18
S]ND4 0:12 U 0.15 U 1.00 0.74 0.48
SIND5 0.14 U 0.23 U 0.84 0.51 0.17
SIND6 0.17 U 0.25 U 1.42 1.04 0.66
SIND7 0.11 U 0.20 U 0.86 0.59 0.32
SEND8 0.26 U 0.24 U 0.78 0.57 0.35
SIND9 0.17 U 0.26 U 0.50 0.26 0.02
SIND10 0.63 U 5.78 4.13 0.38 0.23 0.07
SINDII 0.07 U 0.06 U 0.42 0.27 0.11
SIND12 0.11 U 0.46 0.11 0.45 0.30 0.16

* = lipid-normalized data presented only when a compound is detected.
U = Compound was not detected at the detection limit shown.



DIOXIN/FURAN RESULTS FROM ONE COMPOSITE OF SEVEN CARP
COLUMBIA RIVER BI-STATE PROGRAM

Chemical 2,3,7,8-TCDD 1,2,3,7,8-PeCDD 1,2,3,4,7,8-HxCDD 1,2,3,6,7,8-HxCDD 1,2,3,7,8,9-HxCDD
CAS # 1746-01-6 40321-764 39227-28-6 57653-85-7 19408-74-3

Cone. Conc.* Cone. Conc.* Conc. Conc.* Cone. Conc.* Cone. Conc.*
(uglkg Data (uglkg -Data (ug/kg Data (ug/kg Data (ug/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (nglkg) lipid) qual. (ng/kg) lipid) qual.
CCMPI 1.14 U 1.14 U 0.45 0.01 1.91 0.04 0.20 U

Chemical 1,2,3,4,6,7,8-HpCDD OCDD 2,3,7,8-TCDF 1,2,3,7,8-PeCDF 2,3,4,7,8-PeCDF
CAS # 3582246C9 .3268-87-9 51207-31-9 57177C4C-6 57117-31-4

AS 3 9Conc. Conc.* Con6. Coc. Cone. Cone.* Con5 . Cone.- Cone1 Con- .
(uglkg Data (ug/kg Data (ug/kg Data (ug/kg Data (ug/kg Data

ample (ng/kg) lipid) qual. (nglkg) lipid) quaL. (ag/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.
CCMPI 3.90 0.09 5.14 0.12 4.36 0.10 4.62 0.11 0.71 U

Chemical 1,2,3,4,7,8-HxCDF 1,2,3,6,7,8-HxCDF 1,2,3,7,8,9-HxCDF 2.3,4,6,7,8-HxCDF 1,2,3,4,6,7,8-HpCDF
CAS # 70648-26-9 57117-44-9 72918-21-9 60851-34-5 67562-394

Conc. Conc., Colic. Conc.* Conc. Cone.* Cone. Conc.* Conc. Conc.*
(ag/kg Data (ug/kg Data (ug/kg Data (ug/kg Data (uglkg Data

Sample (ag/kg) lipid) qual. (ng/kg) lipid) qual. (ag/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.

CCMPI 1.43 U 1.65 U 3.32 U 6.77 0.15 0.35 U

Chemical 1,2,3,4,7,8,9-HpCDF OCDF TEC (FULL) TEC (HALF) TEC (ZERO)
CAS # 55673-89-7 39001-02-0

Conc. Cone. Cone. Conc.* Cone. Conec.* Conc. Cone.* Cone. Conc.*
(ug/kg Data (ug/kg Data (ag/kg Data (ug/kg Data (ug/kg Data

|Sample (nglkg) lipid) qua!. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (nglkg) lipid) qual. (nglkg) lipid) qual.
CCMPI 0.28 U 0.18 U 4.36 2.99 1.62

- lipid-normalized data presented only when a compound is detected.
U = Compound was not detected at the detection limit shown.


