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Table 11.2. Concentrations of Selected Metals in Sediments below Birchbank in 1992 {NECL 1993).

Arrow Lake Columbia River
Units at Renata Creek D/S Celgar at Birchbank at Ryan Creek  at Beaver Creek  at Waneta
(Site I-1) (Site II-2)  (Site I1I-3) (Site I'V-1) (Site Cr IV-2) (Site IV-3)

Metals and Metalloids (continued)
Selenium mg/kg DW <1 <1 <1 1 <1 1.0
Silver mg/kg DW <] <1 <1 2 17 4
Strontium mg/kg DW 89.4 59.0 46.8 95.1 170.0 85.0
Sulphur mg/kg DW 405 763 336 2440 3030 3240
Tellurium mg/kg DW <2 <2 <2 <2 <2 <2
Thallium mg/kg DW <0.3 <0.3 <0.3 <0.3 <0.3 1.4
Tin mg/kg DW 6.5 2.0 3.0 4.0 5.0 4.5
Titanium mg/kg DW 2010 1270 1080 1500 380 749
Vanadium mg/kg DW 63.1 31.5 32.8 529 50.4 45.9
Zinc mg/kg DW 156 58 90 1130 6520 1990
Zirconium mg/kg DW 6.0 1.6 1.3 7.6 11.9 5.7

DW = dry weight; TOC = total organic carbon.
Values in bold typeface indicate an exceedence of the sediment quality objective (SQOs); SQOs were established for arsenic, cadmium, chromium, copper,

mercury, and zinc only.
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Table 11.3. Mean Concentrations (mg/kg dry weight) of Selected Metals in Bed and Suspended Sediment Collected from the Columbia

River in 1990-1991 (Tuominen ef al. 1994).

Arsenic Cadmium  Chromium  Copper Lead Mercury  Selenium Zinc
Bed Sediment (n=6)
Arrow Lake 5 1 76 35 38 0.04 0.5 216
Columbia River at Celgar 1 1 67 8 20 0.02 0.2 162
Columbia River at Waneta 16 5 77 939 359 0.62 1.6 4939
Suspended Sediment (n=4)
Arrow Lake 6 1 66 71 51 0.05 1.4 228
Columbia River at Celgar 5 2 354 48 49 0.11 1.3 305
Columbia River at Waneta 40 17 157 243 780 4,01 2.1 1547

n = number of samples.
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Table 11.8. Concentrations of Selected Organic Compounds in Sediments below Birchbank in 1992 (NECL 1993).

Arrow Lake Columbia River
Units at Renata Creek D/S Celgar at Birchbank at Ryan Creek at Waneta
(Site I-1) (Site I1-2) (Site I11-3) (Site IV-1) (Site IV-3)
Resin Acids
Number of Samples 2 1 1 1 2
Abietic Acid ng/kg DW 31 2900 14 60 320
Chlorodehydroabietic Acid ug/kg DW <0.9 4 <0.3 <0.4 22
Dehydroabietic Acid ng/’kg DW 114 18 000 54 130 315
Dehydroisopimaric Acid pg'kg DW <2.6 <1.0 <1.3 <2.2 - <21
Dichlorodehydroabictic Acid ug/kg DW <24 <3.5 <1.2 <1.6 7.8
Isopimaric Acid ng’kg DW 27 640 8.3 33 225
Neoabietic Acid pg/kg DW <7 390 <0.6 <0.6 12
Palustric Acid ug/kg DW <25 490 <1.7 <0.8 122
Pimaric Acid pg/kg DW 15 74 <0.3 <0.3 21
Sandaracopimaric Acid ng/kg DW 355 630 32 13 <0.3
Fatty Acids
Number of Samples 2 1 1 1 1
Arachidic Acid pg/kg DW 765 2900 280 1000 1300
Behenic Acid ng’kg DW 1565 13 000 640 970 3900
Lauric Acid ng/kg DW 1750 1600 850 1200 85 000
Lignoceric Acid ng/kg DW 1200 11 000 230 <200 3600
Linoleic Acid png’kg DW <400 <300 3000 4200 34 000
Linolenic Acid ng/kg DW <500 <300 <200 <200 <300
Myristic Acid ug/kg DW 5350 5200 2400 3100 35000
Oleic Acid ug/kg DW <400 <300 3000 4200 34 000
Palmitric Acid ng/kg DW 12 000 13 000 5100 12 000 43 000
Stearic Acid ng’kg DW 4800 2900 770 2600 21 000
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Table 11.8. Concentrations of Selected Organic Compounds in Sediments below Birchbank in 1992 (NECL 1993).

Arrow Lake Columbia River
Units at Renata Creek D/S Celgar at Birchbank at Ryan Creek at Waneta
(Site 1-1) (Site 11-2) (Site I11-3) (Site IV-1) (Site IV-3)
Other Organic Substances
Number of Samples 2 1 2 1 1
2,3,4,5-tetrachlorophenol ug’kg DW <0.4 <0.3 <0.25 <0.5 <0.3
2,3,4 6-tetrachlorophenol ug/kg DW <0.85 1.3 <0.25 <0.5 <0.3
2,3,4-trichlorophenol png’kg DW <0.3 <0.2 <0.3 <0.5 <04
2,3,5,6-tetrachlorophenol ug/kg DW <0.6 <0.3 <0.15 <04 <0.2
2,3,5-trichlorophenol ng/kg DW <0.25 <0.3 <0.3 <0.5 <0.5
2,3, 6-trichlorophenol ug/kg DW <0.3 <0.4 <04 <0.6 <0.5
2,3-dichlorophenol nug/kg DW <0.3 <0.5 <0.35 <0.7 <1.1
2,4,5-trichlorophenol pe/kg DW <0.25 <0.2 <0.25 <0.4 <0.4
2.4,6-trichlorophenol ug/kg DW <0.25 4.6 <0.3 <0.4 <0.4
2,4/2 5-dichlorophenol ng/kg DW <0.35 4 <0.45 <0.6 <0.5
2,6-dichlorophenol pg/kg DW <0.35 <0.7 <0.45 <0.9 <04
3,4,5 6-tetrachlorocatechol ug/kg DW <1.8 29 <22 <20 <13
3,4,5,6-tetrachloroguaiacol ugkg DW <0.45 34 <0.25 <0.3 <0.3
3.,4,5,6-tetrachloroveratrole ug/kg DW <0.5 22 <1 <14 <13
3,4,5-trichlorocatechol ug/kg DW <1.2 13 <3.6 <5 8.4
3,4,5-trichloroguaiacol ug’kg DW <0.45 55 0.35 <0.3 0.5
3,4,5-trichlorophenol ug/kg DW <0.3 <0.2 <0.25 <0.5 <0.4
3,4,5-trichlorosyringol ng’kg DW <1.35 <12 <0.7 <1.6 <0.9
3,4,5-trichloroveratrole pg/kg DW <0.4 22 <0.8 <1 <0.8
3,4,6-trichloroveratrole ug’kg DW <0.4 0.6 <0.8 <1 <0.8
3,4-dichlorocatechol ug/kg DW <0.5 <03 <0.45 <1 <0.5
3,4-dichloroguaicol ug’kg DW <0.65 <0.7 <0.5 <0.7 <0.5
3,4-dichlorophenol ng’kg DW <0.25 <0.3 <0.3 <0.5 <03
3,5-dichlorocatechol ug/kg DW <0.45 1.8 <0.6 <l.4 0.9
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Table 11.8. Concentrations of Selected Organic Compounds in Sediments below Birchbank in 1992 (NECL 1993).

Arrow Lake Columbia River
Units at Renata Creek D/S Celgar at Birchbank at Ryan Creek at Waneta
(Site I-1) (Site I1-2) (Site I11-3) (Site IV-1) (Site IV-3)
Other Organic Substances (continued)
3,5-dichlorophenol ng’kg DW <0.3 <0.5 <0.35 <0.6 <04
3,5-dichlorosyringol ug/keg DW <3.9 <3.6 <4.3 <2 <l.2
3,6-dichlorocatechol ugkg DW <0.55 04 <0.7 <1.5 <0.8
3-chlorocatechol pg/kg DW <1.0 <1 <0.75 <1.5 <1.2
3-chlorosyringol ugkg DW <4 <4.5 <25 <4 <3
4,5,6-trichloroguaiacol pg/kg DW <0.35 0.9 <0.1 <0.2 <0.1
4,5-dichlorocatechol pg/kg DW <0.6 1.4 <0.85 <2 1.1
4,5-dichloroguaicol ng/kg DW <0.5 38 <0.4 <0.6 <0.5
4,5-dichloroveratrole ngkeg DW <0.53 <0.2 <0.7 <0.5 <0.6
4,6~dichloroguaicol pe/keg DW <0.7 <0.6 <0.5 <0.7 <0.5
4-chlorocatechol ng/kg DW <1.0 <1 <1.25 <1.8 <1.3
4-chloroguaiacol pg’kg DW <l.3 <1.8 <1.75 <2.8 <1.7
4-chlorophenol ug’kg DW <0.6 <1.4 <0.9 <1.3 <0.8
5,6-dichlorovanillin ug'kg DW <12 1.6 <275 <2.2 <4.3
5-chloroguaiacol ug’kg DW <l.1 <l.6 <1.55 <25 <1.5
5-chlorovanillin pg/kg DW <1.35 -<0.9 <1.05 <3.5 <1.3
6-chloroguaiacol ng/kg DW <l4 <2.7 <2.6 <4.1 <1
6-chlorovanillin ug’kg DW <13 35 <2.25 <7.6 <28
Pentachlorophenol pg’kg DW <0.8 <0.3 <0.65 <l <0.6
Furans and Dioxins
Number of Samples 5 1 1 1 1
2,3,7,8 T,CDD TEQ ng/kg DW 1 244 1 1.3 7.8

DW =dry weight, D/S = downstream; T,CDD TEQ = tetrachlorodibenzo-p- dioxin toxic equivalent,
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Table 11.9. Mean Concentration (ng/kg dry weight) of PCDDs and PCDFs, expressed as 2,3,7,8-T,CDD TEQs, in Bed and Suspended

Sediment Collected from the Columbia River in 1990-1991 (Tuominen ef al. 1994).

Otober 1990 March 1991 June 1991

Bed Sediment

Arrow Lake' 0 1.08 0.45

Columbia River at Celgar' 2.15 1.79 6.5

Columbia River at Waneta' 0 1.1 4.36
Suspended Sediment

Arrow Lake' 0 0.055 0.035

Columbia River at Celgar' 1902 991 10.7

Columbia River at Waneta' 87.8 0.04 11.2

' Average value of 2 samples or composite of 2 samples.
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Table 12.6. Levels of Metals in Muscle Tissue of Fish Collected in the Columbia River Basin in 1976 (BCMOE 1979).

Species Location Sample Arsenic Cadmium Copper Lead Mercury Zinc
(mg/lkg WW)  (mg/kg WW)  (mg/kg WW) (mg/kg WW)  (mglkg WW)  (mg/kg WW)

Largescale sucker LAL mean <0.35 NR 0.35 NR 0.22 4.55
Catostomus macrocheilus range NR <0.09-<0.14 031-039 <096-<145 0.18-024  3.59-565
CR1 mean <0.43 NR 0.62 NR 0.10 - 4.64
‘range NR <0.11-<0.17 054-070 <1.02-<1.81 0.07-0.13 3.50-5.85
CR2 mean <0.37 NR 0.56 NR 0.11 6.49
range NR <0.07 - 0.28 0.50 -0.63 <0.72-2.09 0.05-0.2 487 -598
Peamouth LAL mean <0.33 NR 0.35 NR 0.15 6.91
Mylocheilus caurinus range NR <0.10-<0.15 035-038 <1.04-<1.52 0.13-0.19 5.23-8.05
CR1 mean NR NR NR NR NR NR
range NR NR NR NR NR NR
CR2 mean <0.36 NR 0.45 NR 0.15 5.70
range NR <0.05-<0.11 040-047 <0.51-0.90 0.10-0.23 4.36 - 8.80
Kokanee LAL mean <0.51 NR 0.56 NR <0.05 7.50
Oncorhynchus nerka range NR <0.10-<0.15 044-0.77 <097-<1.54 NR 6.43 - 8.65
CR1 mean <0.55 NR 0.50 NR 0.07 6.93
range NR <0.08-<0.11 041-058 <0.83-<1.10 0.06-0.08 4.69-10.4
CR2 mean <0.51 NR 0.02 NR 0.09 4.66
range NR <0.08 - <0.13 NR <0.61 - <1.18 NR 3.92-5171
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Table 12.6. Levels of Metals in Muscle Tissue of Fish Collected in the Columbia River Basin in 1976 (BCMOE 1979).

Species Location Sample  Arsenic Cadmium Copper Lead Mercury Zinc
(mg/kg WW)  (mg/kg WW) (mglkg WW)  (mg/kg WW)  (mg/kg WW)  (mg/kg WW)
Mountain whitefish LAL mean <0.46 NR 0.44 NR 0.07 3.63
Prosopium williamsoni range NR <0.09-<0.18 0.35-5.15 <098-<1.87 0.06-0.08 290-474
CR1 mean <0.54 NR 0.44 NR 0.07 3.25
range NR <0.14-<0.16 042-047 <130-<1.65 0.06-0.08 2.90-3.52
CR2 mean <0.49 NR 0.42 NR 0.07 3.88
range NR <0.05-<0.12 037-047 <049-<059 0.05-0.10 2.96 -6.42
Rainbow trout LAL mean <0.45 NR 0.52 NR 0.11 5.38
Oncorhynchus mykiss range NR <0.09-<0.16 045-0.56 <090-<1.57 006-0.14 4.30-5.82
CR1 mean <0.42 <0.01 NR <1.05 NR 5.10
range NR NR NR NR NR NR
CR2 mean <0.49 NR 0.44 NR <0.05 4.27
range NR <0.49 - <0.10 NR <0.62 - <0.89 NR NR

LAL= Lower Arrow Lake.

CR1= Columbia River downstream of Canadian Cellulose.
CR2= Columbia River downstream of Cominco.

NR= not recorded; WW = wet weight,
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Table 12.9. Tissue Metal Concentrations from Muscle of Walleye (Stizostedion vitreum)) from the Columbia River 1980-1988.

Year N Cadmium Copper Lead Mercury Zinc
(mg/kg WW) (mg/kg WW) (mg/kg WW) (mg/kg WW) (mg/kg WW)
1980 3 mean 0.017 0.69 0.026 0.21 4.6
range <0.01-0.03 0.56-0.79 <0.01 - 0.065 0.16-0.25 45-438
1980° 7 mean NR NR NR 0.31 NR
range NR NR NR 0.18-0.48 NR
1981 4 mean 0.006 0.72 0.016 0.4 5.5
range <0.01 - 0.01 0.52-0.86 0.01-0.022 031-049 50-6.1
1981° 9 mean 0.005 0.99 0.039 0.31 43
range NR 04-19 0.022 - 0.06 0.21-0.55 40-63
1986 11#* mean <0.02 0.26 <0.1 0.36 4.6
range <0.02 - <0.02 <0.2-041 <0.1-<0.1 0.2-0.76 38-62
1987 1§+ mean <0.02 0.59 <0.1 0.32 55
range <0.02 -<0.02 023-1.7 <0.1-0.05 0.07 -1.02 47-64
1988 15 mean <0.02 - 0.42 0.07 0.35 4.3
range <0.02 - <0.02 <0.2 -0.63 <0.1-042 0.16 - 0.68 35-59

* = Collected by R.L.&L. Environmental Services Ltd.

® = Collected by Cominco.

note: half detection limit used for mean calculations when analyzed levels were at detection limits.

** = mercury sample sizes were 13 (1986) and 37 (1987).
NR = not recorded; WW = wet weight; N = number of samples.

Table adapted from Smith (1987) and NECL (1989).
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Table 12.10. Tissue Metal Concentrations from Muscle of Mountain whitefish (Prosopium williamsoni ) from the Columbia River 1980-1988.

Year n Cadmium Copper Lead Mercury Zinc
(mg/kg WW) (mg/kg WW) (mg/kg WW) (mg/kg WW) (mg/kg WW)
1980 11 mean 0.019 0.94 0.12 0.12 4.9
range <0.011 - 0.051 0.62-1.6 <0.014 - 0.36 0.05-0.21 40-65
1981 i1 mean 0.018 1.1 0.15 0.16 4.8
range <0.01 - 0.053 0.74-23 0.026 - 0.53 <0.05 -0.27 38-6.2
1981° 10 mean 0.006 0.77 0.068 0.13 4.8
range <0.013 - 0.015 048 -1.2 0.013-0.18 0.009 -0.21 36-6.2
1983 13 mean 0.02 0.45 0.1 0.08 5.8
range <0.02 - 0.1 0.23 - 0.66 <0.1-0.3 <0.05-0.22 3.6-8.0
1986 14 mean 0.021 0.78 0.08 0.11 79
range <0.02 - 0.05 039-25 <0.1-0.29 <0.05-0.18 33-37
1987 15 mean 0.015 0.78 0.09 0.13 5.7
range <0.02 - 0.04 053-13 <0.1-0.18 <0.05-0.22 42-83
1988 15 mean 0.02 0.7 0.08 0.14 4.6
range <0.02 - 0.05 0.37-0.98 <0.1-0.42 0.09-0.22 35-58

® = Collected by R L.&L. Environmental Services Ltd.
note: half detection limit used for mean calculations when analyzed levels were at detection limits.

WW = wet weight, N = number of samples.

Table adapted from Smith (1987) and NECL (1989).
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Table 12.11. Tissue Metal Concentrations from Muscle of Rainbow trout (Oncorhynchus mykiss ) from the Columbia River 1980-1988.

Year N Cadmium ~ Copper Lead Mercury Zinc
(mg/kg WW) (mg/kg WW) (mg/kg WW) (mg/kg WW) (mg/kg WW)
1980 2 mean NR NR NR 0.1 NR
range NR NR NR <0.05 -0.17 NR
1980° 30 mean NR NR NR 0.07 NR
range NR NR NR 0.01-0.55 NR
1981 1 mean 0.02 0.89 0.058 0.12 5.6
range NR NR NR NR NR
1983 15 mean <0.02 0.59 <0.1 0.04 6.3
range <0.02 - <0.02 0.29-0.82 <0.1-0.2 <0.05-0.1 36-97
1987 7 mean <0.02 1.2 <0.1 0.05 6.4
range <0.02 - <0.02 059-20 <0.1 -<0.1 <0.05 - 0.06 55-73
1988 3 mean <0.02 0.7 <0.1 0.08 3.6
range <0.02 - <0.02 0.51-0.82 <0.1 -<0.1 0.07-0.09 32-42

® = Collected by Cominco

Table adapted from Smith (1987) and NECL (1989).

NR = not recorded; WW = wet weight; N = number of samples.

note: half detection limit used for mean calculations when analyzed levels were at detection limits.
< sample equal to detection limit.
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Table 12.13. Concentrations of Mercury (mg/kg wet weight) Measured in Muscle Tissue of Fish from the Columbia River.

Standard
Species Year N Mean Deviation Range
Kokanee 1981 15 0.06 0.049 <0.05-0.16
Oncorhynchus nerka
Largescale sucker 1980 18 0.16 0.038 0.09-0.22
Catostomus macrocheilus 1981 11 0.15 0.038 0.10-0.22
1981* 4 0.10 0.064 <0.05-0.18
Moutain whitefish 1980 12 0.12 0.050 <0.05-0.21
Prosopium williamsoni 1981 11 0.16 0.067 <0.05-0.27
1981* 10 0.13 0.045 0.09-0.21
1983 20 0.08 0.071 <0.05-0.22
Northern squawfish 1980 5 0.57 0.30 0.24 - 0.86
Ptychocheilus oregonensis 1981 4 0.62 0.21 0.45-0.91
1981* 8 0.48 0.163 0.32-0.82
Peamouth 1980 4 0.24 0.040 0.20-0.27
Mylocheilus caurinus
Rainbow trout 1980 2 0.10 0.10 <0.05-0.17
Oncorhynchus mykiss 1980** 30 0.07 0.097 0.01 -0.55
1981 1 0.12 NR NR
1983 15 0.04 0.023 <0.05-0.10
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Table 12.13. Concentrations of Mercury (mg/kg wet weight) Measured in Muscle Tissue of Fish from the Columbia River.

Standard
Species Year N Mean Deviation Range
Walleye 1980 3 0.21 0.047 0.16 -0.25
Stizostedion vitreum 1980** 7 0.31 0.12 0.18-048
1981 4 0.40 0.082 031-049
1981* 9 0.31 0.104 0.21 -0.55

* =R L.&L. Environmental Services Lid. (1982).

** = Sinith (1987).
NR = not recorded; N = number of samples.
data adapted from Smith (1987).
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Table 12.14. Concentrations of 2,3,7,8-T,CDD TEQs in the Muscle Tissue of Columbia River Lake whitefish 1988 and
Mountain whitefish 1990-1992.

2,3,7,8-T,CDD TEQs Weight Length
Species Year Site N (ng/kg WW) g cm
Lake whitefish 1988 ! U/S Celgar 7 mean 7.2%+ 1183 39.1
Coregonus clupeaformis range NR 228.5-2137.8 274-508
D/S Celgar 7 mean 109** 1313 46.95
range NR 1161.5 - 1465.3 46.0-479
Mountain whitefish 1990/91 2 U/S Trail 6 mean 26.1 554 3517
Prosopium williamsoni range 6.5-233 408 - 623 31.6-389
D/S Trail 9 mean 343 523 339
range NR NR NR
Mountain whitefish 1992 2 Genelle 14 mean 10.3 361 32.1
Prosopium williamsoni range 0.8-4438 212 -504 26 -35.7
Beaver Creek 13 mean 9.1 397 31.5
range 09-252 250 -521 26 -36.7
Mountain whitefish 19923 Genelle 10 mean 491 NR NR
Prosopium williamsoni range 0.07-38.3 NR NR
19923 Beaver Creck 10 mean 1.47 NR NR
range 0.06 -7.21 NR NR

**Values calculated using half detection limits and higher international toxic equivalence factor (I-TEF) for total polychlorinated dibenzofurans (PsCDF).
'Mah et al. 1989; * Licbe e al. 1994; * Antcliffe et al. 1997.

NR = not recorded; D/S = downstream; U/S = upstream;, WW = wet weight.

T,CDD TEQ = tetrachlorodibenzo-p- dioxin toxic equivalents.



Appendix A5

Detection Limits for Water,
Sediments and Tissue Samples




Table A5.1 Lower Columbia Water Quality Detection Limits.

Units 1997 1998 1999 2000 2001 2002 2003 2004 2005
(January) | (November)

Total Metals ICPMS!
Arsenic (As) Mg/l 0.1 0.2 1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Cadmium (Cd) Mo/l 0.01 0.05 0.01 0.01 0.01 0.01 0.1 0.01 0.01 0.01
Chromium (Cr) Mo/l NA 0.1 0.5 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Copper (Cu) Mo/l NA 0.4 0.5 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Lead (Pb) Mg/l 0.1 0.07 0.5 0.01 0.01 0.01 0.2 0.01 0.01 0.01
Mercury (Hg) Mg/l NA 0.01 - - - - - - - -
Thallium (TI) Mg/l 0.002 0.05 0.1 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Zinc (Zn) pg/L NA 1.0 NA 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Nutrients
Ammonia mg/L 0.005 0.005 0.02 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Total Nitrogen mg/L 0.01 NS NS NS NS NS NS NS NS NS
Total Dissolved Phosphorous mg/L 0.001 0.002 | 0.002 0.1 NS NS NS NS NS NS
Microbial
Fecal Coliform CFU/100 mL 1 1 2 2 1 1 1 1 1 1
E. Coli CFU/100 mL 1 1 2 2 1 1 1 1 1 1
Enterococcus CFU/100 mL 1 1 2 2 1 1 1 1 1 1

1. 1998 metals were measured using ICP, not ICPMS, which results in higher detection limits..
NA = not available (and all measurements were greater than the detection limit).
NS = not sampled or not assessed.
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Table A5.2 Lower Columbia Sediment Quality Detection Limits.

Units* 1999 2000 2001 2002 2004
TOC
Carbon, Total Organic % NA 0.05 0.05 0.05 0.05
Simultaneously Extractable Metals
Cadmium (Cd) umol/g - - 0.005 - 0.001
Copper (Cu) umol/g - - 0.005 - 0.004
Lead (Pb) umol/g - - 0.02 - 0.007
Nickel (Ni) pmol/g - - 0.02 - 0.01
zZinc (2) pmol/g - - 0.02 - 0.004
Acid Volatile Sulphides
Sulphides, Acid Volatile pmol/g - - 0.2 - 0.2
Dioxins and Furans
2,3,7,8 TACDD pa/g - 0.2 0.2 var -
Total TACDD pa/g - 0.2 0.2 var -
2,3,7,8 TACDF pa/g - 0.2 0.2 var -
Total TACDF pa/g - 0.2 0.2 var -
Total Metals (ICP)
Arsenic (As) Hag/g - 8 8 - -
Cadmium (Cd) Ha/g - 0.8 0.8 - -
Chromium (Cr) pa/g - 0.8 0.8 - -
Copper (Cu) pa/g - 0.8 0.8 - -
Lead (Pb) pa/g - 8 8 - -
Zinc (2) pa/g - 0.3 0.3 - -
Total Metals (ICPMS)
Arsenic (As) pa/g NA - 0.1 0.2 0.2
Cadmium (Cd) ua/g NA - 0.01 0.05 0.05
Chromium (Cr) ua/g NA - 0.2 0.2 1
Copper (Cu) ua/g NA - 0.05 0.5 0.5
Lead (Pb) ua/g NA - 0.01 0.1 0.1
Mercury (Hg) ua/g 0.02 0.008 0.008 0.05 0.05
Thallium (TI) pa/g NA - 0.002 0.05 0.05
zZinc (2) pa/g NA - 0.1 0.5 1

1. All units provided on the basis of dry weight sediments unless otherwise noted.
NA = Not available (and all measurements were greater than the detection limit).
-- = Not analyzed

var = Varies per sample
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Table A5.2  (Cont'd.)

Units* 1999 2000 2001 2002 2004
Fatty Acids
(individual FASs) ua/g - 0.05 0.05 var -
Resin Acids
(individual RAS) pa/g - 0.05 0.05 var -
PBDEs
(individual PBDE congeners) pa/g - - - var var
PCBs
(individual PCB congeners) Ha/g - - 0.005 var var
Halogenated Chlorophenols
2,3,4,5-Tetrachlorophenol pa/g - - 0.0005 - -
2,3,4,6-Tetrachlorophenol pa/g - - 0.0005 - -
Pentachlorophenol pa/g - - 0.0002 - -
Non-Halogenated Organics
(individual PAHS) ua/g - - 0.02 - -

1. All units provided on the basis of dry weight sediments unless otherwise noted.
NA = Not available (and all measurements were greater than the detection limit).

-- = Not analyzed
var = Varies per sample
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Table A5.3

Lower Columbia Tissue Residue Detection Limits (Metals).

Walleye Mountain Whitefish Rainbow Trout

2000 2001 2002 2003 2004 2005 2001 2002 2003 2004 2000 2003
Parameter Unit

ICP ICP | ICP-MS  ICP-MS | ICP-MS | ICP-MS ICP ICP-MS | ICP-MS | ICP-MS ICP  ICP-MS
Arsenic ng/g wet* 4 4 0.2 0.2 0.2 0.2 4 4 0.2 0.2 4 0.2
Cadmium ug/g wet* 0.4 0.4 0.05 0.05 0.05 0.05 0.4 0.4 0.05 0.05 0.4 0.05
Chromium ug/g wet* 0.4 0.4 0.2 1 1 1 0.4 0.4 1 1 0.4 1
Lead ug/g wet* 4 4 0.1 0.1 0.1 0.1 4 4 0.1 0.1 4 0.1
Mercury ug/g wet'  0.06 0.02 0.05 0.05 0.05 0.05 0.02 0.02 0.05 0.05 0.02 0.05

1. pg/g wet except for 2000 and 2001 data, which was provided as pg/g dry.
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Table A5.4 Lower Columbia Tissue Residue Detection Limits (Dioxins/Furans).

Mountain Whitefish Rainbow Trout
2000 2001 2002 2003 2004 2000
Parameter Unit
Total TACDD | pg/g wetl 0.1 0.01 0.1 0.1 0.03 0.1
Total TACDF | pg/g wetl 0.1 0.01 0.1 0.1 0.03 0.1

1. pg/g wet except for 2000 and 2001 data, which was provided as pg/g dry.
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