














Table 5. Comparison of metals data by station for English Sole (Parophrys vetulus)
and Rock Sole (Lepidopsetta bilineata) caught in Everett Harbor and Port
Gardner during October 3 and 4, 1982.

Sole - Muscle (average values for each species/station)

Station No. 1 2 3 4 5
Station East Western Mouth/Snohomish Controtl,
Name Waterway Gear Pier #1 River Gedney Island
Fish Type Rock English English English Rock English  Rock
As 0.99 0.91 2.11 1.36 0.75 1.50 2.33
cd 0.04 0.02 0.02 0.02 0.02 0.04 0.02
Cr 0.67 0.53 0.86 0.71 0.51 0.97 0.87
Cu 0.42 0.58 0.64 0.72 0.59 0.72 0.80
Hg 0.011 0.021 0.009 0.018 0.017 0.030 0.055
Ni 0.50 0.47 0.50 0.48 0.48 0.28 0.39
Pb 0.49 0.43 0.69 0.77 0.57 0.65 0.82
Sb ~0.03 ~0.03 ~0.03 ~0.03 ~0.03 ~0.03 0.03
Zn 4.5 4.7 4.3 5.1 5.5 5.1 5.1
Be 0.005 0.006 0.004 ~0.005 A0.005  ~0.003 ~.0.002
Se
Ag ~0. 007 ~0.006 ~0.005 ~0. 007 ~0.004  ~0.007 ~0.004
Tl 0. 02 ~0.02 0. 02 ~0.02 ~0.02 ~0.02 ~0.02
Sole - Liver (composites)
Station No. 4 5
Mouth/
Station Snohomish Control,
Name River Gedney Island
Fish Type English English  Rock
As 1.54 1.98 3.80
Cd 0.53 1.9 1.1
Cr 3.6 0.82 0.65
Cu 14.4 14.8 5.7
Hg --
Ni 2.1 0.58 0.32
Pb 9.47 2.71 1.96
Sb <0.26 <0.12 <0.08
In 65.2 75.3 45,7
Be <0.003 0.009 0. 006
Se
Ag 0.073 0.19 0.059
Tl <0.03 <0.03 <0.03

*Parts per million (ppm).

*
A1l concentrations are ug/g, wet weight.
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Table 6. Average length, weight, and age of Everett vicinity English
Sole (Parophrys vetulus) and Rock Sole (Lepidopsetta bilineata)
collected by WDOE October 3 and 4, 1982.

Station Total Length (mm) Total Weight (q) Age (years)
Number English  Rock English  Rock English  Rock
1 226.50 134.04 3.00
2 242.08 129.76 3.75
3 225.43 99.74 3.25
4 273.85 204.23 188. 36 105.78 3.25 2.00
5 300.05 305.58 252.21 366.87 4.75 7.00*

*Includes a male Rock sole for which an age was not provided. The age
of this specimen was estimated at four years based on length.
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Table 7. U.S.F.D.A. - "Administrative Guidelines" (Action Levels)*: Edible tissue,
concentrations in ppm, wet-weight basis.

"Administrative
Guidelines"

Substance Fish Shellfish Notes

Total PCBs 5.0 This value is in Federal Regis-
ter as a regulation.

Total Heptachlor and 0.3 0.3 Concentration of individual

Heptachlor epoxide compounds must be > 0.02 ppm
to be included in total.

Endrin 0.3 0.3

Aldrin 0.3 0.3

Dieldrin 0.3 0.3

Total Toxaphene 5.0 Includes all isomers of
toxaphene.

Mirex 0.1

Chlordecone (Kepone) 0 0.3 Shellfish value includes only
crabs and oysters.

Total Chlordane 0.3 Includes cis and trans chlor-
dane; cis and trans nonachlor;
oxychlordane (octachlorepoxide);
a, B, and vy chlordene and chlor-
dene. Concentrations of indi-
vidual compounds must be > 0.02
ppm to be included in total.

DDT and analogues 5.0 Includes DDT, DDE, & DDD (TDE).
Individual compounds must be
> 0.2 ppm to be included
in total.

Total BHC 0.1 0.1 a, v, and A forms must be > 0.02
ppm, g8 form > 0.04 ppm to be
included in total.

Mercury 1.0

Cadmium (0.5) (0.5) This is an "unofficial guide-
line" adopted from other
types of food.

Lead (7.0) (7.0) This is an "unofficial guide-

line" adopted from other
types of food.

*Unless otherwise noted, these are concentrations which, when exceeded, trigger FDA
to consider action to remove commercial foods from distribution. They are adminis-
trative and (unless noted) not coded into law.

( ) = "Unofficial guideline."
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Table 8. Comparison of metal concentrations in 1iver tissue and corresponding muscle tissue of English
Sole (Parophrys vetulus) and Rock Sole (ILepidopsetta bilineara) collected in Everett Harbor
and Port Gardner during October 3 and 4, 1982.

Station No. 4 5 5
Station
Name Mouth/Snohomish River Control, Gedney Island Control, Gedney Island
Fish Type English Sole English Sole Rock Sole
Muscle Liver Percent Liver Muscle Liver Percent Lijver Muscle Liver Percent Liver
(ppm)  (ppm) Muscle (ppm)  (ppm) Muscle (ppm)  (ppm) MuscTe
Metal
As 1.36 1.54 113 1.51 1.98 131 2.33 3.80 163
Cd 0.02 0.53 2,650 0.04 1.9 4,750 0.02 1.1 5,500
Cr 0.71 3.6 507 0.97 0.82 85 0.87 0.65 75
Cu 0.72 14.4 2,000 0.72 14.8 2,056 0.80 5.7 713
N1 0.48 2.1 438 0.28 0.58 207 0.39 0.32 82
Pb 0.77 9.47 1,230 0.65 2.71 417 0.82 1.96 239
n 5.1 65.2 1,278 5.1 75.3 1,476 5.1 45.7 896
Ag ~0, 007 0.073 1,043 0,007 0.19 2,714 0.004 0.059 1,475
Total 9,259 11,836 9,143
X 1,157 1,480 1,143




Table 9.

COMPOUND NAME

1
2.
3

o U

© -~

10.
11
12.
12
14
15.

15,

17,
13.
19.

20.

2.
30.
31.

*acenaphthena

tacrolein

“zerylonitrile

“tenzans

*benzidine

“carbon t2trachioride
(tetrachloromathane)

"chlorinat:d benzenes {other than
dichiorobenzenes)

chlorobenzens 4
1 2. 4-trichlorobenzene
hexzchlurobensanea

*chlorinated sthanes lincluding 1,2-
dichloroethane, 11,1 -trichloro-
ethana and hexachloroethane)

1 2 dichivrosihane
1.1.1wrichloroethane
hexachloroetnane

1.1 dizhloroethane

1,12 trichioroethane
1.1.2 2 tetrachloroetnane
chlorosthans:

“chioroatkyl ethers [chioromethyl,
chlorosthyl and rmixed ethers)
bis{chloromethyl) ether
bis{2-chioroathyl) ether
2<chiorosthy! viny] ether {mixed)

*chiorinated naphthalens
2-chicronaphthalene

*chlorinated phenols {other than
those listed alsewhere; includes
trichlorophensls and chiorinared
cresols)

2.4 6-trichlorophanol
parachloromeata creso!

*chinrafarm {trichioromecthane)
*2 chioruphenol
*dichlorobenzenas

1 2-dichlorobenzene

1.3 dichiorobencene

1 4dichlorobenzene
*dichlorobenzidine

3.3 dichlorobenzidine
*dichlorcethylenes (1,1 dichloroeth-

ylene and 1 2 dichloroethylane)

1,1-dichlorozthylene

1 2-trans-dichloroethylena

"2 A-dichlorooheno)
*dichleroprapans and dichloro-
propens
1 2-cichlorapropane
1 Zdichlorogrooylens {1.,3-
cichtoropropeane)
*2.4 dimethviphenaol
*dinitrotoluens
2 A hinitroroluene
2 Sdinitrotolusne
*1.2 diphanyihydrazine
Sothyloeizens

“fluoranthene

List of USEPA priority pollutants.

“halaethers (oiher inan those Histed
elsewhere)

40. 4chloropheny! chenyl ether
41, A-bromuopliciyl Lenyl eter
42, bis{2-chicroisosrooyl) e

43. bis{2chlorcethoxy) me:

*halomathanes [other than those
tistad eloowliere)

44, methylens chioride {dichinrg-
methana)

45, methyl chloride [chloromethana)

46. methyl bromide {oromaormsathane}

47. bromoform (tribromomeathane}

48, dichiorobromorrathane

49.  trichlorofluoromethana

50. dichlorodifluoromethane

51. chiorodibromamathane

52. *hexschlorobutadiene
53.  *hexachlorocyciopentartiens
54." *isophorone
55. “naphthalene
56.  *nitrobznzens
*nitropheants (including 2,4-
dinitrophenol and diniirocresol)

57. 2-nitrophenol

58. 4nitropheanct

59. *2 4<dinitrophens!

60. 4 6-dinitro-o-cresc)
*nitrosamines

61. N-nitroscdimethylamine

52, N nitrosodiphenylaijne

63. N-nitrosodi-n-propylaminz

64. *pentachlorophanoi
65. *phenol
*phthalate esters

66. bis{2-ethythexyl! phihalate

67. butyl benzy! phinalate

88. di-n-buty! phthatate

69. di-n-octy! phthalate

70. cdiethyl phthalate

71. dimethyt phthalste

*polynuclear aromatic hydroearbons

72. benzolalan thracene (1 2-
benzanthracene}

73. benzolalpyrene (3.4 -benzopyrens}

74. 3.Adhenzofliuoranthane

75. benzolk)fluoranthane (17,12-

' benzofluaranthena)

76. chryseng

77. acenaphthylens

78. anthiracens

79. benzolghilperyiens {1,12
benzoperyizne)

80. fluorene

81. phananthrene

82. dibenzola h)anthracene (1.2 5 5.
dibenzanthracene)

83. indena {12 2.
phenvlenepyrena

84 . pyren=
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85, Tietrachioroethy lene
86. “"toluesne
87 “trichloronthyiene
£3.  *vinyl chloride {c,"]!oro‘%t‘nylr‘-ne}
pasticidas and matabolites
89. *aldrin
9G Foiisidrin
91 “ehiordane (techinical mix ture &
metabolites)
“DDT and meataboiites
52, 44°-DDT
93. 44°DDE (p p"-DOX
94, 4.4-DDD (o P TDE)
*endosulfan and meaetabolites
95. a-endosulfan-Alpha
96. b-endasulfan-Bets
97. endosultan sulfate
*endrin and mataholites
08. endiin
99. endrin aldenyde
*heptachlor and metabolites
100. heptachlor .
107, heptachior epoxide
’hazxachloroey‘clohexzme (alt isomers)
102, a-BHC-Alpha
103. b-BHC-Beata
104. r-BHC {tindan2}-Gamma
105, . g-BHC.Delrs
*polychiorinated biphenyls (PUB"s)
108. PTCB-1242 {Arnchior 1242)
107. PCB-1254 {Arochlor 1252
102, PCB-i2271 {Arochlor 1221)
109. PCB-1232 {Arochior 1232}
110. PCa.1248 {Nrochlar 1248)
1171, PCB-1260 (Arochlor 1260
112, PCB-1016 {Arachlor 1016}

“ 113, *toxaphene

114, rantimony (total}
Ti5. *arsenic {total)
116, “asbestos {fibrous)
117, “oeryilium {toral)
118, *cadmium {total)
H18. "chromium (total}
126, *copger {total)
121, *cyanide (total)
122, *lead (tota!)
123, *mercury {toral}
124, *nickel {total)
125, "selenium (taral)
126, *silver {total)
127, >thallium (toral}
128, *zinc {roral)
129, Tr2378 tetrachioradibenzo.p-
dioxin (TCDO}

ific compounds and chemical elasses
sted in e consent cdegree,

" This compound was soecificaily listed in
the consent deqgree Beems of the ex.
trema toxicity (TCOD), EPA recam-
mends that laboratories not anauire
analy ticol stand.ard for this compound.




Table 10. Organic priority pollutants detected in English Sole (Parophrys vetulus) and
Rock Sole (Lepidopsetta bilineata) caught in Everett Harbor and Port Gardner
during October 3 and 4, 1982.

Sole - Muscle (composites)*

Station No. 1 2 3 4 5
Station East Western Mouth/Snohomish Control,
Name Waterway Gear Pier #1 River Gedney Island
Fish Type Rock English  English English Rock  English Rock
napthalene - -- -- m m m -
f1u?rene ) -- -- -- -- -- 2 --
bis(2-ethylhexyl

phthalate 46 170 12 24 - 13 5
butyl benzyl phthalate -~ - -- -- -- 11 -
di-n-butyl phthalate -- -- - 63 - 80 -
diethyl phthalate -— 7 12 - 12 -- -
dimethyl phthalate - -- -- -- 2 -— -
4,4 DDE 2 3 3 4 2 3 5
PCB 1254 26 58 41 130 26 39 68
PCB 1260 6 15 11 63 8 10 12
toluene m -- - - - - -

Sole - Liver (composites)*

Station No. 1 2 3 4 5
Station East Western Mouth/Snohomish Control,
Name Waterway Gear Pier #1 River Gedney Island
Fish Type Rock English  English English Rock  English Rock
bis(2-ethylhexyl)

phthalate o o - o 6300  -- o
4,4" DDE 19 15 18 25 21 22 43
4,4' DDD 3 6 4 7 2 3 3
Alpha BHC 3 2 2 4 3 5 --
PCB 1254 470 330 450 1030 330 360 550
PCB 1260 -- 110 90 430 100 100 170
benzene m -- -- -- -- 3 --
toluene m -- -- -- -- m -~
Notes:
m = Identified but too low to quantify.

None detected.

*Concentrations are ug/Kg (ppb), wet weight.



Table 11. Tentatively identified compounds (excluding volatiles) observed in English
Sole (Parophrys vetulus) and Rock Sole (Lepidopsetta bilineata) caught in
Everett Harbor and Port Gardner during October 3 and 4, 1982.

Sole - Muscle /composites)*

Station No. 1 2 3 4 5
Station East Western Mouth/Snohomish Control,
Name Waterway  Gear Pier #1 River Gedney Island
Fish Type Rock English  English  English Rock  English Rock
pyridene TI TI
3-methyl-1-butanol TI TI
benzene ethanol TI TI
2,2-diethyl-3-methyl- T1

3-butenoic acid

Sole - Liver (composites)*

Station No. 1 2 3 4 5
Station East Western Mouth/Snohomish Control,
Name Waterway  Gear Pier #1 River Gedney Island
Fish Type Rock English  English  English Ruck  English Rock
1,2,3,4-tetrahydro-

1,1,6 trimethyl TI TI

napthalene

Notes:

TI = Tentatively identified. )
*Concentrations are ug/Kg (ppb), wet weight.
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Table 12. Volatile organics in English Sole (Parophrys vetulus) and Rock
Sole (Lepidopsetta bilineata) from selected areas sampled in
Everett Harbor and Port Gardner during October 3 and 4, 1982.

Muscle*
Station Number 1 3 5
Station Name Fast Waterway Pier #1 Gedney Is.
Sample Number 40374 40376 40366 40368 40351
Fish Type Rock Rock English English English
Parameter
toluene m
acetone TI TI TI TI
2-propanol TI
2-methyl propanol TI TI TI
ethanol TI TI
2-butanone TI
2-methyl-1-propanol TI
Liver*
Station Number L 3 5
Station Name Fast Waterway Pier #l Gedney Is.
Sample No. 40375 40368 40351
Fish Type Rock Cnglish English
Parameter
benzene m 30
toluene m 20
ethanol TI
2-butanone TI
3-ethoxy-1-propene TI
3-methyl-1-butanol TI TI
hexanol TI
3-methyl ketone TI
3-methyl-1-butanol TI TI
acetone TI TI
xylene TI
Notes:
m = Identified but too low to quantify.
TI = Tentatively identified.
*Concentrations are ng/Kg (ppb), wet weight.
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Table 13. Comparison of chlorinated pesticides and PCB concentations in

liver tissue from Everett Harbor/Port Gardner with English

Sole and Rock sole collected in other areas*** of Puget Sound.

Chlorinated Pesticides* PCBs**

Location Average Range Average Range
Everett 0.03 0.02 - 0.05 0.65 0.44 .46
Outer Elliott Bay 0.05 0.03 - 0.06 0.58 0.32 .92
Sinclair Inlet 0.11 0.06 - 0.14 1.4 0.90 .9
Duwamish 0.46 0.05 - 1.4 3.9 0.53 .0
Seattle Waterfront 0.16 0.07 - 0.23 1.5 0.85 N
Commencement Bay (Hylebos) 0.20 0.004 - 0.43 2.6 0.05 .6
Commencement Bay (S.W.) 0.07 0.03 - 0.12 1.1 0.82 .7

Notes:

*Summation of DDE, DDD, and Alpha BHC concentrations.
**Summation of all PCB compounds.

***Data from Malins, D.C., 1980.

Concentrations are ug/g (ppm), wet weight.
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Table 14. Comparison of PCB concentrations in English sole muscle
tissue from Everett Harbor/Port Gardner with English Sole
collected in other areas** of Puget Sound.

Location PCBs*
Everett .05
Elliott Bay 1.03
Commencement Bay .59

*Summation of all PCB compounds.
**Data from Malins, D.C., 1982.

Concentrations are ug/g (ppm), wet weight.

27



