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Fabie 3-2 Noumindigenous speeics fe
pative region and comman pame s rnciuded
Siolarski. 1993 Leppakosk:, 1993 Janason,

poried for marnine and gatuaring
for specics where availa
1994 Opaveer et al L 1995)

nabitats of the Balue Sea The
nicon ongmal references (Skora and

TAXON SPECIES COMMON NAME NATIVE
Plania
Baciianoghyceae Cdontefla sinensis indoPacibc
Coscinodiscus waiesi
Pleyrosia leaws 1 polymorpha
Thalassiosira sp
Charaphyceae Chara conmivens Europe
Dinophyceas Procentrum minimum cosmaopolitan
Spermatophyta Elodea canadansis Canadian water weed N. America
inveriebrala
Cnidara
Hydrozoa Cordylophora caspia lreshwater hydroid Black & Caspian Seas
Annelida
Polychaeta Poiydora redeki W. Europe
Marenzelleria viridis N. America
Moilusca
Bivalvia Dreissena polymorpha zebra mussel Black & Caspian Seas
Mya arenaria softshell clam N. America
Gastropoda Potemopyrous antepodirum  New Zealand mud snail  New Zealand
Arihropoda
Decapoda Erocheir sinansis Chinese mitten crab SE Asia
Crconectes limosus N. America
Rhithropanopeus harrisi mudcrab N. America
Copepoda Acartia tonsa N. Amaerica
Amphipoda Corophium curvispinum Black & Caspian Seas
Cirripedia Balanus improvisus bay bamacle N. America
Mysidacea Hamimysis anomala Black & Caspian Seas
Masomysis kowalewski Black & Caspian Seas
Cladocara Cearcopagus pengol Caspian Sea
Bryozoa
Cheilostomata  Victorella pavida Black & Caspian Seas?
Chordata
Fish Acipenser guldenstaedtrt Europe
A baeri Central Asia
Oncorhynchus mykiss rainbow trout N. Pacitic
Q. gorbuscha pink salmen M. Pacifie
0. nerka sockeye salmon N. Pacific
O keta chum salmon N, Pacific
O. tshawytscha chinook satmon N. Pacific
Salvelinus namaycush lake troud N. America
8. fontinalis brook trout N. America
Catostomnus calostomus sucker Asia
Coregonus peled cisco C. Asia
Ictalurus meias black bulthead cathish N. America
Cypnnus Camio commen ¢arp Asta
Neogogius melanastomus round goby Black Sea
Burd Bramnta canadensis Canada goose N America
Cygnus olor mute swan C. Asa
Mamemal Ondatra zibethica muskral N America
Mustela vison mink N. America




Nonmdigenou species reported for marine and estuarine habiats of Tasmania, Ausirgirg

Tabic B-3
pecies where aviaiiable in orginal referenee (¢

The native regron and common name 15 nciuded for s
Hewitrand R Threcher unpubl data)

[TaxON SPECIES COMMON NAME NATIVE
I —

Piana
Dinophyceae

Alexandnium tamarense

Giobal Temperate

Gymnodinum catenatum red tide E Pacific and N Europe
Phaeophyceae Undana pinatifida Japan, Korea. China
Invenebrata
Annelida
Poiychasta Hydroides elegans Europe
Sabeila spalianzanii Europe, Mad
Arthropoda
Decapoda Carcinus masnas green crab N. Europe
Cancer novaezelandiae New Zealand
Halicarcinus innominatys New Zealand
Petrolisthes elongatus New Zealand
Echinodarmata
Asteroidea Asterias amurensis NW Pacific
Astrostole scabra New Zealand
Patariefla reguiaris New Zealand
Bryozoa
Cheilostornata  Cryptosula pallasiana N Atlantic, cosmopolitan
Membraripora membranacea N Atfantic, cosmopolitan
Moliusca
Bivalvia Corbula gibba SE Asia
Crassostrea gigas Japanese oyster Japan
Muscuilita senhousia NW Atlantic
Neilo australis New Zealand
Pema canaiiculatis New Zaaland
Soletellina donacioides New Zealand?
Terade navalis commaen shipworm Europe
Theora lubrica NW Pacific
Venerupis largillierti New Zealand
Gastropoda Maoricoipus roseus New Zeatand
Polypiacophora Chiton Glaucus New Zealand
Chordata
Ascidiaces Ascidielia aspersa N Europe
Boetryllus schlossern NE Atlantic
Ciona intestinalis N Atiantic
Fish Forsterygion varium New Zealand
Oncorbynchus mykiss rainbow trout NE Paciic
Saimo salar atlantic salmon N America
Satme trunta brown trout Britain




Fabie Bed Nopndiges s pecies aepnsted formannge and o luaring habals of Cireat Brotan The
native reginn and oo aame s neated o spocies whers avarlablewn ongmal referener o,
FO0G)

TAXON SPECIES COMMON NAME  NATIVE

Planta

Coscinodisconnycsas

Bacilangpnycoceae
Rhodcphyceae

Phaeophyceae
Chioroghyceae

Magnoliopsida

Invertebrata

Cnidaria
Mydrozoa

Anthozoa
Annelida
Polychaeta

Pycnogonida
Arthropoda
Cirripedia

Copepoda
Qstracoda
Armphipoda
Decapecda
Moliusca
Gastropoda

Bivaivia

Asgidiacea
Nematoda
Dragunculocidea
Chordata
Mammal

Thaiassosira puchgera
Thalassiosira tealaia
Coscinodiscus walesn
Odontefla sinensis
Pleurosigma planclomcum
Asparagopsis armala
Bonnemaisgria hamifera
Pikea clailormca

Grateioupra filcina var. luxurnans
Grateloupta doryphora
Agarchiella subulata

Solieria (lenera} filiformis
Solieria chordalis
Antithamnionelia spirographidis
Anthithamnionella ternifolia
Polysiphonia harveyl
Colpornenia peregrna
Undana pinnatifida

Codium fragile atfanticum
Codium lragile tomentasoides
Spartina anglica

Gonionemus vertens
Rhizogeton nudum
Clavopselia navis
Haliplanelia lineata

Gonidaella gracilis
Marenzelleria viridis
Clymenella torquata
Hydroides dianthus
Hydroides ezoensis
Ficopomatus enigmaticus
Janua brasiliensis
Pileolaria berkeleyana
Ammothea hilgendorti

Elminius modestus
Batanus amphitrite
Acartia fonsa
Eusarsieila zostericola
Corophium sextonae
Eriocherr sinenis

Crepidula forricata
Aapana venosa
Urosaipinx cinerea
Aufacomya ater
Crassosirea gigas
Tiostrea hutaria

Ensis amencanus
Mercenana mercenana
Patricoia pholadiformis
Mya arenana

Styeia clava

Anguihcola crassus

Myocastor coypus

dead man's fingers

striped anemone

Chinese mitten crab

stipper shell

Japanese oysier

razor clam
hardshell ctam

softshell clam

nyina

indoPacific? Europe?

Japan, Korea

N Arnerica {Atlantic}
N America {Atlantic)
N America {Allantic}
N America (Atlantic}
Japan, Koraa
Australia

S America

Japan, Korea
Japan, Korea

Austrailia, New Zealand

N America {Atlaniic)
New Zealand
IndeoPacific

N Amenca {Altanlic)

N America (Atantic)
S Amenca (Pacific)
Japan

New Zealand

N America {Allantic)
N Amenca {Atlantic)
N Amenga (Allanuch
N Amenca {Allantic)
Asia

IndoPacihe? Europe?

South Amernca
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feble 3 - 8 Checkiist of inferidal invertebrates of Port Vaicez, Algsks
[Source: Table provided by | Chapman, Oregon State University. |

Surveys W=Wiegers ef al., 1997, 8=Both Surveys: $=SERC/OSU Survey
Local Range A=Alaska: WA=Washington, BJC=Baja Californic; C= Cafarmia, SC=Sauthen Caiifor
Status | = introduced; C = Cryptogenic: N = Native -
Geographical Range: A=Australia; 8S=8lcck Seaq, CS=Caspian Seq: I=ircia; J=iapen
MED=Mediterranecn: NEA=Northeast AHantic: NEP=Northeast Pacific,
NwA=Northwest Aflantic: SAM=South America
* See text for mechansims and astimaied date of introduction

Species Survey  Range  Status Geocgraphic Range

Cnidaria
Anthopleura arfemeasia W C N
Nemerteq
Paranemerted sp. B C N
Ascheiminthes
Priapulus caudaotus B C N
Echiurida
Echiurus echiurus gicsikensis B WA N
Ofigochaeta
Unidentified spp.
Palychaeta
Abgrenicola sp.
Arnphitrite cirrata
Barantolla americana
Brandiomaldane sp.
Capitelia capitata sp. complex
Etecne longa
Euchone analis
Exogone fourei
Fabicinae sp.
Fabricia sabellc
Glycera capitata
Glyeinde picta
Harmothoe imbricata
Heteromastus filiforrmis”
Laonome kroyeri
Leitoscolopios pancrmensis
Lumbirineris luti
Microphthamus sczeikowii
Nereis vexifloso
Owenig fusiformis
Phoice giabra
Polydorg quadriobo
Potamilic sp.
Frionospio steenstrupi
Pygosoio elegans
Sono filicornis
Sphoerosyilis brandhorsti
Syifis so.
Tharvx giandaria
Copepoda
Daneisseniar cincius spp.
Darselssenia tyoico
Harpacticus finmarchicum
HaleC inosoma gothiceps
Harcacticus superflexus
Marpccticus uniremis

NWA

NEA, NWA, A
NEA
NEA

NEA, NWA

NEA. NWA, J, MED
A, NZ L NEA NWA, MED, SAF

NEA NWA,

22022222 -0220 2000 zZ20

NEA

O P000 00 0>§o§00§00 0g0o oo
zZ0Zz
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mETZTEZEw

C C NEA, Nwa,



e 2.8 confinued

Species survey Range  Qrigin Geogrophic Range
—@loroigophonie s W
‘Mesozhea pygmaed W WA C NEA, N5 A
Vihern othnction iftoroie W WA C NEA, NW -, BS
Ngnroous palustns W WA C NEA, NWA, MED 5 8% 1 SAM
Parcocclvicpodia fatipes W
Sarc.copheonie perpiexa W WA C NEA, NWA
Mz shrix S W
Stenrelic sp. W
fisbe nflata W
Boiagnomorpng
Balorus gladula B C N
Semitbalanus balanoides B C N
Cumuacec
Zumsiia vulgaris B C N
Zudcraiia s, W
Leptccurnda sp. w
isopoda
Gnormosehaeroma oregonensis B C N
Limnoria algarum W WA N
Limneria igaturn S WA N
ldotes aculeata S WA N
Idotec wosensenskii B C N
Amphipoda
Allorchestes angusta S C N
CarinogGmmaurs markGrovi 3 A N
Eogarmmaus confervicolus s C N
Saramoea suchaneki 3 WA N
Callicoius pacifica S WA N
Locusrogarnmarus locustoides S A N
Ponfoporeia fernorata S WA N
Decapoda
Pagurus hirsutiusculus W sC N
Hemigrapsus oregonensis W BJC N
“emicrapsus nudis S BJC N
Arcchnida
H“alokisium cccidentale B C N
Gastropodda
Aglgjc diomedic B sC N
Aglcic sp. w
Cingu:q kathernce W A N
_Horirg scutulato S BJC N
_ Horirg sitkcna B WA N
_ottic zeltc 5 BJC N
Teciurg persona 5 C N
Bivalvia
Axincosida serricata w BJC N
3gnkic setacea S 8JC N
Chinecardiurm nuitialli 2 SC N
_zsec adansoni S WA N
Vigeoma baltica B C C NEA, N A
Viacomao brofa W WA N
vive srenarnia B C ! NEP. NEA. NWA
Viva runearg W WA N
My hius trossuius B C N
Dvobrella rugfera W C N
Sstricsia cordifoides g BJC N
Sarripes groeniangicus W WA N
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Figure B-1. Percent distribution of known nonindigenous marine species am
groups for each of six tegions in western

Gng major taxonomic

North America. Percentages are based upon Table B-3

and total number of nonindigenous species is shown for each region (geographic regions as also
from Table B-5) in parentheses; the data shown represent the current state of knowledge

concerning nonindigenous spectes in each region (see text for discussion)
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Figure C-3. Compansen of densities for planktonic organisms measured in non-exchanged ballast water
of ships from domestc ports versus exchanged ballast water of asingle ship froma foreign port Shown
are means and 95% confidence ntervais of all non-exchanged ballast samples for the respective taxa.
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Table D-1. Charactensics of baliast water sampled on two oil tankers that conducted experimental
baliast water exchange with segregated ballast water en route (o Port Valdez from San Francisco Bay.
Shown are the sources of baflast water. location of ballast water exchange, amount (%) of hallast water
exchanged, method of exchange. tanks (exchanged and non-exchanged) that were sarmpled, and the
salimties of sampled tanks for each ship.

Ship Long Beach Benecia
Original BW Source San Francisco, CA Benecia, CA
Exchange BW Source | 500-600 mi offshore British Columbia | 500-600 mi offshore British Columbia
% Exchanged 300% 100%
Method of Exchange Fiow Through Flow Through
Original BW Tanks 2 Starboard, 4 Port 2 Starboard, 4 Port
Exchange BW Tanks 4 Starboard, 2 Port 4 Starboard, 2 Port
Original BW Salinity 32 ppt 10 ppt
Exchange BW Salinity 35ppt 25 ppt




1

Tabie D-2. Comparison of plankton densities in exchanged versus non-exchanged segregated ballast
water following ballast water exchange experiment aboard two tankers en route to Port Valdez from San
Frincisco Bay in May-June 1997, Densities (#/m") and standard error are shown for each taxonomic
group by treatment and ship: values shown represent means for 2 tanks (estimated by 2 net tows), based
upon quantitative analysis.

L.ong Beach ! Benecia
Exchanged BY __ Nonexchanded BY Exchanged BY _ Monexchanged BYY
Mean  SE Mean SE ! Mean  SE Mean  SE
Dinoflageilata 182 .48 162.63 120 § 20 : 246 24 201 95
Dlatomaces i
Oiscowd 168609 59031 49955 473.29 1 267042 2422 57 80 13 2404
Centraie 781,93  332.7¢ - - i 1811 16 33 - .
*Pratezoa” i
Forarmnilara 3544 3047 16 3.61 ! 541 172
Tintinmda 3.07 1.2% - - : . .
Platyheiminthes 1
Turbellana - - 1.20 1.20 1 -
Nemeriea Q.16 0.16 - 1
Annelida 1
Polychaeta |
Chaetopteridae 0.62 0.62 - - t . .
Magelonidaa 0.67 0.67 4.78 478 [ .
Nephihydae . } 478 478 : .
Phyllodocidas . . 1.19 1.18 ; - .
Polynowas 0.27 Q.27 3589 189.03 t . - - -
Spiomidae 9.58 462 85255 252.96 ! w62 082 06z 062
unknown arvae 9.92 c.0f 64,69 11,72 i 0.59 0.58 . .
Mollusca t
Bivaivia 3.12 2.50 437.39  49.70 ' 062 0.62 - .
Gastropoda 2.90 021 15621 8219 ! 3.0% 1.87 119 1.19
Praropoda 016 0.16 . . : 015 01§ . .
Crusacea {
Cimipedia 1
cyprids 054 054 6.01 3.62 1 - . 062 0862
naupd 129.19 i6.57 431771 38756 i 3.86 385 13.1¢ 19.10
Copepoda f
copapodites 23%.16 28.51 239801 519.76 1 454 53 170,40 79151 282.93
nauphi §37.30 75.99 66006 298.97 : 609.27 34535 34231 187.76
Acartia sp. 523 1.20 1506.13 21062 I . - - .
Calanus sp. 2.02 a.1% - - I - - -
Cantrophages sp. - - 482 4.82 1 . E .
Cyciopena sp. 1.24 1.24 - - 1 - - .
Euvtropina $p. - - 153 358 I .
Labadocera sp. - . 0.30 0.30 ! -
Maetridia sp. 0.31 0.31 1.8t .81 t - . .
Microsetallz 5p. . . 587 587 : 418 4186 ; .
Oithona spp. 94.62 8.07 kIRIvA 108 : 21349 84732 1621.07 B31.94
Paracalanus Sp. 062 ¢.62 6.04 6504 i 062 ¢ 62 - .
Pontalid - . G468 379 1 . .
Paugocalanys sp. 18.18 12.90 260.73 B185 i . - . .
Pseudodiaptomus spo. . . - - ] t 38 n79 10095 1368
Toranus 5p. 093 093 300 091 ! - - 11.66 430
Benthic Hamactacoid. . ; . - ! 4798 1468 23 14 427
Harpactacod . : 34 42 3324 . .
Amphpoda - . t : - Q.1% 0.15
Cumaced - Q.15 015 b 120 J28 o 03
Decapoda H
1083 015 015 1 . .
isopoda . f - Q7% Q44
Mysidacea ! 240 L7 2068 260
Bryozos . : 054 1t 84
Phoromda 120 120 : . .
Chastagnatha g8 0.6 : |
Chordata {
Larvacsa 1959 15 94 3823 310t 1 149 $ 19
#hgh - - - - L 015 Q15
Qther i
Biue Green Algae 1.24 y 24 . . 1 - . . .
£ygs 518 1 B9 238 239 ! (-1 i 85 191 133
trocophore 8.57 247 142 B3 119 ! g . . -
UAKROWD IATVAE wa7 val . . !




Tacie D-3. Comcarisen of planxton densities measured on zach of three consecutive days in two ballas! tanks of
the Arco Junezu. 2-4 June 1997 Density (#/m3) and standard errors are shown for 2ach taxonamic Group by

tarx and day, values represent means of 2 net tows for eacn tank and day

TANK 1 TANK 2
Dayt Day2 Day3 Day1 Day?2 Bay3l
HEAN SE MEAN SE MEAN SE MEAN SE MEAN SE MEAN SE
DINGFLAGELLATA
Carattum - - - - . - 228 822 . B B .
Paridiniyrm xp. - - 4.9 4.3% 2.87 z.87 - &.28 528 1.44 a
DIATOMACEA
Discoid ITRAT TTST | 389.f9 12218 . 27383 3ez 21.28 174528 498,87 £5.499 7504 -3
Centrata 185,12 3735 | 4TIT O 13058 1149 11.4% 22.53 22.8T 12297 58,78 £.75 17
Pennate - A tAd tad . . . . . . .
"PROTQIDA"
Foramintera - - “ - - - - - 5.51 5.52 - .
Tintnnida . - . . - - - . - . 1
CNIDARLA ! :
unid. medusa 19.3% .48 3145 .87 843 57.46 19.32 - % 4 11.43 1217 19
PLATYHELMINTHES E
Turbailariz - - 1.38 1.8 - - - - 5.53 rrr . 217 h
Maliar s/Gatte’s iarvas - . . . . . . Lo1as 138 0 . -
NEMERTEA :
piliidium larvae - . . . - - 138 13 - P -
ANNELIDA | .
Poiynaldas - - - - - - 1.38 118 ! - - . -
#nyilodocidas . . B - . . 138 138 133 138 - -
Splonidas 24.42 144 46.34 1923 43.88 287 ALT9 1.8 g4.87 433 1237 19
Nephthydas . - 265 568 - . 415 414 | 2281 2287 | . .
Syilidae - - - - 672 0.72 - - - - 0.38 1
Ovanidas - - - . - - 15.87 1.2% “ . . -
Mageionidas - - - - - . - - - . 77 3
unknown tarvae 18599 5504 25.64 17.48 58,54 88,98 187.18 1422 149.82 9117 1.38 23
MOLLUSCA
Gastropoda 217.59 159 44578 139,11 INe 86.74 338288 It40 A28.25 4.14 1345 17
Bivalvia 8244 1917 | 48858 17354 41384 128.40 | B856.98 88.23% 543,36 1.7 15765 10
CRUSTACEA
Cllpedla
saupit s 280 | 29138 1.24 215.44 2.87 45868 3451 27487 51.7% 26.17 17
cyprids 3xTs 1183 T2.13 16892 89.48 882 28.29 345 55.28 277 2130 .}
Copapoda
nauplt 36488 57 5137 1142 | 118347 82188 | 5T2.79 993 | 182.81 35545 ¢ {r.as 38
copapodiies 42830 I BSRIT 1980 | 134TIT 214548 | 81777 32847 | 124831 w79 | 44185 97
Harpacticolda
Microssieila sp. pak; 215 3374 214 T3 17.24 84,18 .13 58,59 1518 4.8¢ 23
Eutroping sp. - - %3 485 - - - - - - - -
unknown Harpactacold - - - - - - - i - - . -
unknown benthic Harp, - - .82 382 575 575 - i 41s 4.14 2.85 L3
Calangida
Acartia sp. 2228 .72 5.T¢ 193 29587 238.45 472 Bs7 14218 51.75 245,18 317
Caiznus sp. - - - - 323 2.5 - B - - 128 -
CanuUopages £p. - - 287 87 13 .12 - - - - 1.57 -
Paracalanus sp. 1852 548 &Y.57 55.98 .32 .87 53.14 432 128,38 7i92 15,13 8
Psaudocatanus sp. ir.9% 1. $1.28 29.18 "na 43.84 472 058 as5.57 1%.33 882 3
Praudodiaptomus spp. - . - - . n . - 1.38 1.38 - -
Tortanus sp. 1.44 144 292 217 5.32 2.87 1.33 1.38 415 414 1237 -}
Cyclopoida i
Cithona spp. w3g T4 138 1.38 - . 4.26 3r.ar 4.1% 1.38 - -
Limnoithona sp. - Y] 9.68 2298 1724 - - 622 1242 0 oM 18
Poaciosioms {
Corycaaid 2.3 196 ( 1286 582 25.8% 1436 | 1518 <14 3342 - 1.99 [
Oncaaea sp. . - i 87 578 | - - . - “ 11.43 8
Amphipoda ! | :
Hyparildea 238 2.4 1,38 .38 | L.38 0.38 0.33% 9.35 g.1s 035 1 g8 4
tsopoda 0.38 038 ¢ 287 287 180 1.80 318 2.42 173 135 482 5
Pecapoca i ;
oad IMET 18T ! 35830 820 w TI5.80 15227 ] 189.78 TI47 A55.47 1218 . 38491 33
megalops . EE A €3 | .73 575 1.73 0.5 887 159 81723
Caridea - - - - 3.38 ¢.3% .35 .38 2.25 0.35 ; 0.13 -
Cladocaran - - - . - - 1183 552 ' . -
Anomura - - . - 1.44 1.44 - - - - 872 .
Poteailanid roea 1.54 4.2 2.7 2.87 .45 a.rn 489 L] 0.69 0.69 : 0.31 1
Pagurid zpea 336 338 - - . - 8.28 LI 3.80 1.35 - -
Pagurid magalopa - - 2.35 0.35 072 Q.72 . - - . 3.38 -
Mysidaces B - 575 575 14.72 t4.56 .69 b3 2,74 .89 424 -
Cumacea 2.38 038 1.44 .44 380 159 - .35 .35 1.80 1
CHAETOGNATHA - - 439 4.3% 1724 11.4% - - 0.23 8
ECHINODERMATA
Astaroidea - - 7.18 T8 15.85 25.86 4.1% 4t 5.53 + 11.92 9
Echinocidea - ! - - . - 1.38 1.38 - - . -
CHORDATA i : :
Ascidiacea - - N . . - 138 138 | - -
Larvaces g7 1233 ‘[ 25,52 {840 | 2871 11.49 51.4) 5144 8219 2347 ‘ .99 [}
OTHER i : ;
Eggs - . ] 1ise z1ss - - - . A A
trocophore 527 072 | 435 44 | 287 287 | 3332 M43 48 277 | 44 -
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Table E-1. Characteristics of all
Shown are the sources an
r that s
for the threg volume

tankers.

water, percent of otal ballast wate
and standard errors are also given

baliast water arriving
d volumes of clean
nonsegregated.

(o Port Valdez. Alaska for each of 16 oil

(segregated) and

otly {

nonsegregated) baliast
and date of arrival for each vessel. Mean
haracteristics (EX indicates ships that

conducted some apen ocean ballast waler exchange, BWORB denotes Ballast Water on Board in melric
tons (MT)).
. Segregatad Segregated W Nonsegregated Nonsegragated 8W | |
Ship Name Date of Arrival BWOB (MT) Source BWORB (MT) Source % Nonsegregated BW
ARCO Spirit 2340574997 2742114 Long Beach, CA 55418.16 Long Beach, CA p—
ARCO Anchorage 25/05/1597 21529.21 Charry PL, WA 2G174.45 Cherry P, WA 58%,
Baton Rouge 26/05/1997 32233.86 Anacories, WA 14414 80 Anacortas, WA 1%
. 37-47N 122-34 W, 38-
. 1 X A 44 '
Long Beach {Ex.) 26/05/1997 28306.00 San Franciseo, C 36786 01N 124-19W 579
Potomac Trader 21105/1997 10527 .83 Cook Intat, AK 0.00 none 0%
Chevron Mississippi 27/105/1987 1876407 Anacortas, WA 2594.36 Anacuries, WA 129,
ARCO Fairbanks 28/05/1997 21504.00 Charry PL, WA 28635.50 Cherry Pt WA 57%
. . 25 % -Richmond, CA
W B/05/1997 A0 R A 4 .19 !
O/S Washington 28/08/19 508 ichmond, C 3680 75% -100mi offshora ag
S/MR North Siope 0270811997 48182.27 Portlang, OR 50362.60 Portland, OR 51%
ARCO Juneau 02/06/1997 22578.95 Chaerry PL, WA 34292.58 Cherry PL, WA 0%
S/K San Franciseo 02/06/1997 3024130 Anacones, WA 11383.47 Anacones, WA 27%
BT Alaska Q2/06/1997 57497 61 San Francisco, CA 14668.72 San Francisco, CA 209,
ARCO Indeperdence 030671997 29831.57 Long Beach, CA B0304.74 Long Beach, CA 7%
OMI Columbia Q3/0BE/{957 15701.16 Barber's P, H 50168.32 Barber's Pt., Hl 75%
45-40N 158-30E, 40-
i it 1 201. . 1 .4,
Princs Wiliiam Sound 0410671997 26201.70 27N 134.39E 6963.43 Yost, Korea 39%
Benecia {(Ex.) OBE/ 1997 22706.44 Senecia. CA 29692.35 Benecia, CA 57%
Mean =25984.06 MT Mean = 29908.58 MT Maan =43%
SE = 331715 MT SE = 4692.81 MT SE = 0.06




Table E-2. Characteristics of nonsegregated ballast water sampled at 4 stages of the Bgilgsa Waler
Treatment Faciiity in Valdez, Alaska. Shown are the dale. source. [emperature. and salinity of water
sampled at each stage. Temperature and salinity measures represent means of two consecutive samples

(see text). Multiple sources indicated water was commungled in the Treatment Facilily.

TREATMENT  DATE  SHIP SOURCE(S) TEMPERATURE  SALINITY

°C) (ppt)
A CHICK ARMS  05/24/97 ARCO SPIRIT [2 32
05/25/97 ARCO ANCHORAGE 10.75 29
05/27/97 S/R LONG BEACH 2 32
05/27/97 S/R BATON ROUGE 10 28
05/27/97 CHEVRON MISSiSSIPPI 11 31
05/28/97 ARCO FAIRBANKS [ 295
06/02/97 S/R NORTH SLOPE 14 i3
06/02/97 S/R SAN FRANCISCO H 3!
06/02/97T BT ALASKA [1.5 31
06/03/97 ARCO INDEPENDENCE 13 32
06/03/97 OMI COLUMEBIA 15 35
B. 90's TANK 05/24/97 ARCOQ SPIRIT 12 32
05/25/97 ARCO ANCHORAGE 12 30
05/27/97 S/R LONG BEACH/BATON ROUGE 12 32
05/28/97 CHEVRON MISSISSIPPI 14.5 30
06/02/97 S/RNORTH SLOPE/ BT ALASKA 10 13
06/03/97 S/R SAN FRANCISCO/ BT ALASKA 12 32
06/03/97 ARCQO INDEPENDENCE 2 32
06/04/97  OMI COLUMBIA/ARCO INDEPENDENCE 13 34
C DAFT 05/24/97 ARCQ SPIRIT 12 32
05/25/97 ARCO ANCHORAGE 13 30
05/28/97 S/R LONG BEACH/BATON ROUGE 14 31
05/28/97 CHEVRON MISSISSIPPL/OS WASHINGTON 13 30
06/02/97 S/R NORTH SLOPE/ BT ALASKA 12 12.5
06/03/97 S/R SAN FRANCISCO/BT ALASKA 13 32
06/03/97 ARCO INDEPENDENCE {3 30
06/04/97 OMI COLUMBIA/ARCO INDEPENDENCE 14 14
D BTT 05/25/97  ARCO SPIRIT 12 32
05/26/97 ARCO ANCHORAGE 12,75 33
05/28/97 S/R LONG BEACH/BATON ROUGE [5 31
06/01/97 CHEVRON MISSISSIPPI 14 30
06/03/97  S/R NORTH SLOPE/BT ALASKA 13 235
06/03/97  S/R SAN FRANCISCO/BT ALASKA i3 32
06/03/97  ARCO INDEPENDENCE 13 . 29

06/04/97  OMI COLUMBIA/ARCO INDEPENDENCE 4 32
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Port Valdez

] [ETIAND,

Chicksan Arm

Qutfall Diffuser

Biological
« Samples Taken Treatment (BT)
Tanks

& go00

Dissolved A{r

Filtration (DAF)  Qil Recovery . .
Fadility (80's) Tanks Primary Separation
(90's) Tanks
Figure E-{. Diagram of the Ballast Water Treatment Eacility in Port Valdez. Alaska. Asterisks (*)
§ 1 (he lreatment process: Chicksan Arm, 90s Tanks.

indicate the four locations of sample collection
DAF Tanks, and BT Tanks.
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Figure E-2. Total density of organisms and percent alive in samples cotlected from the Ballast Water
Treatment Facility in Valdez, Alaska. Shown are means (+s.e.) for density and % alive for gach of three
taxonomic groups at the four different stages of treatment. Taxonomic groups include nematodes.
discoid diatomns, and all other taxa combined. Question marks denote the rough but conservative esiinate
on percent alive for diatoms, since this was impossible to determine for some individuals {see text).
[Treatment stages: Chick = Chicksan Arms; 90s = 90s Tanks: DAET = Dissolved Air Filtration Tanks:

BTT = Biclogical Treatment Tanks; Sample sizes as shown in Table 4. ]



