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Executive Sumrnary 

INTRODUCTION 

Thc tlity o[Pot'tlancl(C:ity) is consiclcring annexation anclclevclopmcnt oIa long-rangc land usc plan foL 
West f-laydcn Islancl (WHI). Tl-ris proccss rccprilcs not only anncxir-rg and zoning thc plopcrty, but zilso an 
assesstnent ol'natural resources, potential conflicting lanc1 uscs, ancl marinc inclustrial and recrcational uscs. 
WFII is appt'ttximatcly 800 acrcs ancl is thc unclcvelopcclwcstcrn portion of Hayclcn Islancl, locatecl in thc 
ColurnbiaRivcrncarthcconl''luclrcewiththe WillametteRiver. WFllisowncdbythcPortolPortland,and 
was aclclcd to the region's urban growth bounclary in l983 fbr rnarinc inciustri¿rlpLrrposes. It is both a 
potentially important ccot-tomic rcsoLtrcc ancl an important natural rcsourcc, contzrining unclevclopccl opcn 
spttcc iu a loc¿rtion with habitat v¿rluc. WtÌl is designatcclas Marinc Inclustrial Lancl on METIìO's 2040 
Gror,vth Conccpt Map, ancl as a Rcgionally Signif icant Inclustrial Arca on thc Titlc 4 map in the Urban 
Glowth Functioual Plan. WIII is also iclcntifieclby METRO as a high valr,re lipariarl arca ancl a Flabitat of 
Clonccrn in thc regional invcntory, ancf as a Mocleratc l-labitat Conscrvation Alc¿i in Titic 13. 

Thc WFII Economic Fouuclation Stucly will scrvc as a fiounclation stLrdy f'or ttrc zoning ¿urcl ¿urncxation of' 
WllI ancl is intcnded to pt'oviclc lrackgrounii inf'ormation f'or thc curLcnt planning proccss ancl hrtLu'e WHI 
stuclics. Thc ob.f cctivc ol thc stucly is to identifu li[<cly marinc-rclatecl cconornic cle vcloprncnt opportunitics 
and corrcsponcling l:rnc1 rreccls ovcr a planning pcLioclolthc next 30 ycars. Thc lanclclcmand analysis will 
also iniblm thc Economic Social, [Ìuviroutncutal-ancl lincrgy (ESITE) Analysis to bc coinpletcclas part of'thc 
City lanci usc plan lor WFII. 

'lhis Economic Founclation Stucly proviclcs infbrmation about marinc-r'elatccl inclLrstrial lancl ncccls rclativc to 
WI Il anc'l its sttrrounditrgs ovct' thc ucxt 30 years. A companion stucly, the E,nvirclnnrental lloLlnclation Stucly, 
providcs a clot¿rilccl Lluclcrst¿rnding of'thc conclition, firnction, anclvaluc oIWIII natulal rosoutcos. A thircl 
rccrcation stLrcly cicsclibcs rccrcation partìcipation, clevclopmcnt potcntia[, ancl value on anct around WHI. 
Togcther thcsc stuclics ploviclc infbrmation on the importance anclpotcntial contlibution of WFII in threc 
clif f'crcnt laucl uses: ltabitat, lnarinc-inclustrial use, and recreation. The stLrdics also provicle inf'olmation on 
potcntialcornpatibility ancl conflicts with multi¡rlc land uscs on WIll. 

Broaclly, the scope ol'this work is to l) asscss tho opportunitics fbr marinc-rolatcd cconomic growtl"r ir-r 

Portlartcl l'larbor, 2) cstimate the land acrcage ancl sitc charactoristics rìcccssary to accon"ìmoclatc this glowth, 
3) cotnpare thc availablo lancl supply to thc land clemancl to iclcntily rnaLinc i¡rclustnal lancl shortagcs, ancl4) 
iclcntily thc potentialrole of WFII anclothcr sitcs in mcctirrg plojccted land shortagcs. Thc scopc olthc 
analysis is marine-related uscs, wl-rich incluclcs both marine cargo ancl marine inclLrstr'ìal uscs. Marinc catgo 
lcfbrs to activity and fàcilities rclatcd to the movcment ol'watcrbome cargo whilc rnarinc inclustrial re [èr's to 
inclLrstrial activity ancl fàcilitics recluiriug r,vatclbornc transportation. Marinc industr.ial activitics rnay includc 
manulàctut'iug, vcsscI rcpair ancl constr¡-rction, and rail yalds at m¿rrine tcrnrinal sites. 

ln tenns of'gcoglaphic scopc, thc analysis is focuscclon Portlancl FJarbor, r,vith a limitcd rcvicr,v ol'thc 
availability ancl rclativc sLritability of'altcrnativc marinc inclustriallancl sitcs in tl"rc [-or,vcr Columbia Rivcr. 
Thc plannittg tirnelÌame lÌrr the analysis is a 30-year horizon through 2040. Due to tirnc ancl rcsourcc 
coustraiuts, the scopc o1'thc analysis is based on existing dataanclreadily availablc inf'onnation. 

ENTR|X, tNC, ES.1 
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HISTORYAND ECONOMIC ROLES OF PORTLAND HARBOR 
'lhc pLu'posc of this scction is to prcviclc planrring ancl policy coutcxt l'ol thc WLtl clccision proccss by 
clcsclibing thc cconomic history anclrcgionalrolc of'rnarinc-rclatcclactivitics ancl lancl ucccls in Portland 
l'larbor ¿rncl surrouncling arcas. Fulthcnlolc, thc scctì<ln clcscribcs thc cconouric contribution of urarinc­
re lated usos to thc rcgional ccouorì-ry. This scction is intcncled to portray tho broaclcr cconouric corrtcxt o[' 
marinc-rclated uses ancl thcir legional irnportancc. 

F-or ovcr 140 years, Poltlanclhas bccn a succcssful port city aucl cclntinucs toclay in tilis rolc clue to its 
loc¿ttion at thc rrcxus of excellcnt r¿ril infì'astrLrcturc, inclucling thc Olyrnpic oil pipclinc, tr,vo intcrstatc 
ti'eeways, the ColLrmbia Rivcr clccpwater shipping channcl, ancl the Uppe r Columbia/Snake Rivcrs bargc 
systcm. Marinc cargo tcrminals hancllc erncl transport freight that is vital to numcrous other inclustries locatccl 
throughout Orcgon, Sotrthwcst Washington, and bcyoncl. Calgo movcmcrìt through thc Portlaucl ['[arbor has 

gro\,vll steadily over the past ccntury, ancl recent trends indicate continuccl lìtr,rrc glowth. A r,viclc wcb of' 
industlics rcly on r,vaterbolne transportation, inclucling wholesalers ancl rctailcls who import consLlrncr 
proclucts, manufàcturcrs that irnport raw ancl intcrmccliatc goods, ¿rncl m¿rnrrlactllrcrs ancl naturaI rcsolu'co 
inclustries that cxpolt proclucts. 

Portland Flarbor scrvcs as alì ccorìornic cnginc f'or thc mctro regional ccouomy. 'fhc Portlancl I larbor is 

home not only to transportation ancl distribution activitics linkccl tcl t-narinc tcrmiuals, bnt also tnanulacturing 
làcilitics that rcly on nrarinc transportation. Thesc marinc-rolatcd inclLrstries are linkecl to other inclustrics 
locatccl in Portlancl Harbor and elsewhere in the rnctro arca, including wholesale traclc, local ancl regional 
transportatiou 1'rrms, rnanLrfhcturing l'rnns, ancl rctail fìrms. These busincsscs dcpcncl ou thc transportation 
hub at Portlancl I'lalbor cithcr lor transport ol'thcir prcducts to internaticlnal or rcgionerI markcts, or fìrr thc 
provision of inputs of thc widc varicty ol'fì'cight rnatcrials in-rportccl throLrgh Poltlanci Flarbor, whcther 
pctrolerrm, consurncr apparcl, aLrtornobilcs, or raw rnatcrials. 

'lhese watcr-clepcnclcnt inclustrics arc thcn linlceclto clthcr inciustries in thc harbol anclclscwherc throughout 
the metro regior-r. Past stLrclies irrclicatc ttrat cargo and rnanufàctut'ing activitics clcpenclent ou waterbornc 
trzrnsportation contributc significantly to the rnctro region's cconomy. These stuclies inclicatc that marinc­
rclatcclccorrornic activity gcncratcs zrpploxirnately 20,000.jobs anclSl.4 billion in incot-r-rc, whilc cconornic 
activityiutheovclallharborarearx¿rysupportapproximatcly l00,000.fobsancl53.5bitlionirrrcgional 
incomc. 

Although thclc ¿rlc scvcral other ports in the Lolver Colur-nbia River, including thc ports ol''l(alama, 
Longvicw, St. I'Iclcns, ancl Vancouvcr, Portland is clistinguishccl in thc [cvcI ol its transportation conncctions 
anclitslocationinalargemctropolitanarca. Thcrnctroarcaprovidesalargcrpopulationolslcillcdlaborancl 
er largcr local inclustrial base th¿rt can gcnclatc clustcr bencl'its ancl aclclitional opportunity for marine-rclated 
businesses. AspaltofthcPortl¿rndmetropotitanarca,Vancouvclalsohasthisadvantagcovr:rothcrLowcr 
Colurnbia River ports. Flowcvcr, Portlancl is cliflercntiatecl lrom Vancouver ancl all other Lor.vcr Colurnbia 
Ports bcc¿rusc it is the only polt th¿rt lranclles leu'gc volumes of allcatgo typcs (spccifìcally, it is thc only port 
that gencrally hancllcs containcrs). Whitc sornc marinc inclLrstrialuses coulclbc suitablc at any Lor,vcr 
ColLrmbia Rivcl port, lor ccrtain lancl uscs tl-rat re [y on all typcs of transportation connections ancl a lalgc 
population ol inclLrstlialbasc, marinc inclLrstlial Land in thc Portlancl mctropolitan arca (in Vancouvelor' 
Portland) may not bc as easily substitLrtecl fbr lancls elscwhr:rc in the Lowcr C]olunlbia. While locating iu 
Portl¿rncl rnay bc rnore clcsirablc lor sornc marinc-rclatccl uscs, othcr ports appcar to bc lcss lancl constlainccl 
(trncl have [argcl contiguous, shovcl-rcacly sites), ancl may havc lcss contamination. 

I(cy fìrrdings fiorn this scction alc sr.lrììrììarizccl bclow: 

o 	 l,ong-Tcrm l,e¿rcling Port. From thc latc l9'l'ccntuly, Portlanc{ has bccn a lcacling Wcst Coast port cluc 

to its position on thc conflucncc of'thc Willarncttc anclColLrrnbia Rivcrs, its multi-rnoclal transportation 
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inliastl'ttctLtre, ancl its proxir-nity to are¿ls proc'lucing substantial natur'¿rl rcsourccs (plirnarily tirnbcl ancl 
grain) ancl associatcci fÌnishccl proclucts. 

Continuecl [,nncl Absorption for lVlarine-Rclatecl Activities. Malinc-r'clatccl activitics havc 
cxpct'icuccclcoutinuccl growth in Poltland, with particular glowth occurriug cluling thc wollcl wars ancl 
continuiug today. Ft'our 1960 to 1997, an ¿rnnual avcrâgc clf'21 acrcs has bccu clcvclopocl f'or rivcL­
depcnclcnt inclLrstrial uscs in thc Portlancl ancl Vaucouvcl halbor arca. 

Marine-Relatecl Activities Contribute Signifìcantly to City's Economy. Past stLrclics inclicate that 
cargo aucl tnanufacttrring activitics clcpcnclcnt on watclbornc transportation contribLrtc signitìcantly to thc 
rcgion's cconomy. 'lhcse stuclics indicatc that rivcr-clcpcndcnt cconomic activity generatcs 
approximertcly 20,000-jobs anclljì1.4 billion iu income, r,vhilc cconomic activity in thc overall harbor alca 
may support approximately l00,000.jobs ancl Í$3.5 biltion in income. 

Regional Reliance on iVlarine-Cargo Activities. A widc wcb of inclustrics rcly on watcrbornc 
tt'ansportation, inclLtding wholcsalct's and retailcrs r,vho import cousLÌu-rcr ploclLrcts, uranufàcturers that 
irnport t'aw ancl intcrtnccliatc gooc'ls, aucl manuläcturcrs ancl natulal lesollrcc inclLrstrics that export 
products. 

Substitutability of lV[arine-Relatctl Lands in Portlancl vs. Ofhcr Ports. Poltlancl is ditlcrcnliatccl 
liom othe r Lowcr ColLrrnbia Ports bcc¿ruse it accornmodates all cargo typcs (it is the only port that 
hancllcs cotttainer cargo) ¿rncl is closct'to thc population centeLs that utilizc cotlsulncr goocls tlrat are 
shippccl by marinc f rcight. Aclclitionally, as a lnotl'opolitan area Portlancl has a largcr population ol' 
slcillccl l¿ibol aucla largcr loc¿rl inclustrial basc that can generatc clustcr bencfits and aclclitional 
opportunity lor tn¿it'iuc-rclatccl lrusinesscs; this aclvantage is also shareclby the Port olVancolrver. 
Othcr polts, ltolvcver, appcar to bc lcss land constrainecl (ancl havc largcr contigr,ror,rs, shovc[-r'cacly sitcs), 
and may havc lcss contamination. In general, Lower Clolurnbia polts ale distingLrished by having ¿ìcccss 
to tr,vo compcting rai[lincs, which ctlsurcs morc colnpctitivc rail ratcs. 

GENERAL ECONOMIC AND MARINE INDUSTRIAL TRENDS 
'lhc ptrrposc of this scctiot-t is to iclentily thc lcvclolmarinc inclLrstrial economic activity likcly to occur 
r,vitLrin Portland l-Iarbor. Thc analysis consists of a 3O-year (to thc year2040) f'orecast ol'job and cargo 
growth associatccl with marinc indr,rstrial clcvclopme nt oppottunitics. A revicw of'econolnic ancl 
clernoglaphic trencls is lir:st proviclccl, ['ollor,vcclby a cliscussion of'cmployment ancl lanclusc trcnc'ls rnorc 
spccific to mat'inc inclr.rstrial opportunities iu Portland llarbor. Thcsc subsections rcly on clata frorn 
intcrvicws as wcll as publishccl clata to providc historical ¿urcl culrent contcxt to tlrc marine cargo and 
employtncnt gror,vth fbt'ccasts. A fìnal subscctiou proviclcs thc marine cargo ancljob-growth forcc¿ist. The 
lorccasts arc basccl on ciif f'crcnt assumptiot-rs about the typcs o['marine inclustrial clevclopmcnt that coulcl 
occLtl'over thc planning horizon, rcsulting in a lor,v, mcclium, ancl high estimatc ofjob grolvth. Thc threc 
sccnat'ios rcflcct uuccrtainty rcgarcling ovcrall ccor-rornic glor,vth, busir-rcss location clecisions, magnituclc of 
cargo movement, ancl thc Portlaud Flarbor cargo mallcct sharc. 

Pt'ior to the currcnt t'cccssiou, ccot.rol-nic and popr,rlation gror,vth in the Poltland urctro region outpaccd growth 
clscwhcre in the uation. E,conornic activity is cxpcctecl to begin rccovcring in 2010, r,vith cmployment ancl 
population grotvth expcctccl to avcragc 1.4 perccnt and 1.5 percent, r'cspcctively, ttrrough 2030. A priurary 
sottrcc of past ecotromic glowth in Portland has becn marine-rclateci cconornic activity, including rnarir.rc 
ir-rclustrial ancl marinc c¿lrgo uscs. Ttresc Lrscs aro pro.jectcd to continuc to grow over thc next 3O-ycnls, with 
particular growth [orecastccl in thc marine cargo ancl rclatcd transportation, r,varehoLrsing, utility, anc'l 
wholcsale traclc sectol's. 

Tltc [òrccasts f'ol cargo anclemployurcut h¿rvc low, rnost like ly, arrcl high cstintatcs, ancl yet still cxcluclc thc 
signifìcant uncct'taiuty rcprcscntccl by lìrtulc markcts dcvcloprncnt. Ncw matkcts arc pcrhaps thc rnost 
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tuncertaiu arca sincc a ncw rnarkct can clcvclop Lapiclly as a rcsult olglot:al cconoLnic fblccs, rrcw 
technologics, ancl policy clcveloptncnts. Intcrvicws with planncrs, industry rcprcscntativcs, ancl commoclity 
fìrrccastcrs, iuclic¿ttcs that ncw markcts arc the most c'lilïcult to prcclict firctols t'or both cargo ancl marinc 
inclustrial growth, ancl thc most important. 

Growth in marinc cargo over thc 30 ycar plauning horizon to 2040 is cxpectccl to vary by cargo typc, bLrt is 
prc¡ectcclto grow on a most lil<cly avcragc annLral rate olbctr,vccn 0.2 pcrccut fbr brcal<bulk to 3,3 pcrccnt 
1'or ¿rtttotnobiles. Togcthcr, thc marinc cargo types mcasurccl in tonnagc (clry bullcs, grain, liciLricl bulks, ancl 

breakbulk) are cxpccteclto grow ¿rt a most likcly average annualrate of 0.6 pcrccnt (avcragc annual growth 
ratc weightecl by current tonuergc), whilc containcrs are expcctccl to incroasc at au annual Latc ot'2.4 pcrccnt 
l'or containcrs, ¿ìncl ¿rutolnobiles at ¿r r¿rtc of 3.3 pclcent annually. 

Growth in mat'iuc-iuclustrial cmploymcnt is cxpectcd to roughly rnillol ccorrornic gror,vth trcncls in thc 
rcgiou, as sotnc clcmcnts arc cxpcctccl to grow lcss slo,,vly (manulàcturing), whilc others arc expcctccl to 
grolv more rapiclly (transportation ancl warehousing). Growth rates in malinc inclustrial ern¡rloymcnt arc 
pro.icctecl to vzu'y lrom bctwccn 0.7 perccnt to 1.7 pcrccut, with totalcmploymeut cstim¿rtccl to incrcasc by 
2, 100 jobs to 6,000 .jobs. 

As iclcntil'iccl in thc 2006 traclc capacity analysis, availability olmarinc inclustrial lancl ancladcclLratc fì'cight 
hanclling aucltransportation systcrn inf'rastnrcturo arc critic¿rIto thc growth ol'malinc-rclatcd crnploymcnt. 
Dcvclopment of'aclciitional laucls ancl làcilitics r,vill lihcly be necessary to mect the plojcctcd growth in these 
scctors. ll'so, latrd availability [-or tnariuc inclustrial clevclopment on Wcst l'{ayclen [slancl rnay bo ablc to play 
a cliticaIrole in provicling thc infì'astructuro ¿rncllands neccssary to ta[<c aclvantagc ol'gror,vth in thcsc 
inclustrics. Thesc issLres will bc aciclresscclin subscc¡"rcnt sections of this stucly. 

Key fìnclings fìoni the gcnelal tlcncl assessrncnt ale summarizccl bclow: 

o 	Gellcral Global Bconomic Outlook. Thc curt'cut rccession has causcd a sholt-tcrm clcclinc on Ioc¿rl 

cargo aucl cmploymcnt, but this trend is cxpccteclto bc lcvcrsecl in 2010, with annual gror,vth lìrrecastecl 
to bc positivc thLough 2040. 

6 	 Popul¿rtion Grolvth. Population gror,vth in thc Portlancl rnetro arca has or.rtpaccd statc and national 
gror,vth, avcraging 2.5 pcrccnt annually äorn l9B0 to200l, Annual growth ['ron-r 2000 to 2060 is 
fbrccastcd to avcr¿ìge 1.2 pcrceut, with growth to 2030 ftrrccasteclat thc highel annual ratc ol l.-5 porccnt 

. 	 GeneralBmployrnentGrolvth. Sincc l93l,Orcgonhasexpclicuccdaveragcemploymcntgror,vthof2 
pcrccnt annuaLly (comparect to 1.7 pelce nt natiorial[y). Portlancl rnctro arca cmploymcnt is cxpcctcci to 
ncarly tnirror populalion growth ratc. Ernploylncnt is l'orccastccl to grow at an annual avt:rage ratc o{' 1.2 
pcrccttt fì'om 2000 to 2060, with a highcr annu¿rl gror,vth rate of'1.4 perccnt cxpcctcd through 2030. 
IVtETRO forccasts ctnployment gror.vth ol approximatcly 23,600 jobs in thc Clolumbia I'larbol are¿r fì'orn 
2010 to 2035. 

Kcy finclings liorn thc cargo ancl cmploymcnt f'orccasts arc si"rr¡rrnarizcd bclow: 

Cargo Forec¿rsts. Three cargo f orccasts cornplctccl l'ol the rcgion wero asscssecl: onc {ol tlre Pugct 
SoLtucl ancl Columbia Rivcr systcm cotnplctccl in 2009 lor thc Washington Public Polts Association, ancl 
two for Portland Flarbor cotnplctccl in 2009 (onc by thc Orcgon f)epartmcnt of'Transpoltalion ancl onc 
f'orthePortofPortland). Ofthese,the lbt'ecastcotnpleteclf'orPortlancll-larbor(clone forthePortof' 
Portlancl) was utilizccl as it is thc most rcccut, thc most conservativc, ancl utilizccl souncl rncthoclology. 
This forccast cstimatcs gloi,vth in each cargo typc in Portlancl I'larbor throLrgh 2040, r.vith estimatccl 
growttr rates Íiotn 2007 tct 2040 varying fì'orl0.2 pcrccnt l-or breal<bulh to 3.7 pcrccr-rt lor automobiles. 
A t'ecent traclc capacity analysis lbr thc Pol'tland/VancoLrvcr arca indicatcs that this fblccastccl growth is 
t'casiblc givcn thc infì'astructut'c in thc rcgion, sincc it is lcss than thc cloubling of ficight volumcs that thc 
stucly sLrggcstccl was possiblc (though challcnging) lol the rcgion. 
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Vlarine ¿rntl Rail-Depenclent Inclustrial .Iob Forec¿rst. Data collcctcci by thc City ol Portlancl iuclicatcs 
that in Portlancl Flarbor thcrc arc 2t2 fìtrns crnploying approximatcly 8,400 rvorl<crs. Bascclon gcnclal 
popLrlation ancl cmploymcut growtlì trcncls in thc region, thcsc jobs alc forccast to grow at an avcrage 
auuual ratc o{'1,2 pcì'ccnt a ycar'. Balring constlaints to growth such as lancl availability, this suggests 
that total employurent in thc l-larbor area clepcnclcnt on thc rnulti-moclcl transport systcrn rnay incrcasc to 
I 2,000 jobs by 2040. 

MARINE.RELATED SITE SU ITAB IL ITY 
'lhc purpose of this scctior-r is to proviclc an understanciing of sitc suitability ancl constlaints lbr marinc­
rclated uscs, inclucling broth marinc cargo ancl marinc inclustrial uscs. Sitc suitability is asscssccl fbr six 
rnarine catgo typcs: automobilcs, liquid bulk, grain dry bulk, other clry bulk, containe rs, zrnd brcakbulk. Sitc 
suitability is ¿rlso assessecl fbr two marine inclustrial types: vcsscl lclatecl scrviccs ancl marinc-clc¡rcnctcnt 
manLlfacturiug.r Rcc¡.riremcnts for a givcn maline-relatccl use vary clepencling on site ancl usc-spcci{'ic ncecls. 
This scction is intendccl to providc a gcnelal scnse ol'thc sitc sizc, watcr ¿ìcccss, and intcrmoclal 
infì'astructure rcquircurents i'or each of thcse rnarinc-relatccl uses. Wlrelc available, inforrnation on trcnds in 
thcsc rccluircmcnts is prescntccl. A briclcliscussion is also proviclcd on sitc constrair-rts lol m¿u'ine-rclatccl usc 
re latecl to natulal rcsoLrl'ccs ancl environmental contamination. Thc inf'olrnation prescntecl in this scction is 
tusccl in later sections to asscss thc suitability of'vacant, watelfì'ont lands in Portlancl to rneet thc lecpircments 
f''or tnarìnc-t'clatecluscs, anc'lti¡ ¿rsscss tlìc suitability oIWcst Llayclcn Islancl (WHI) anclothcl'lancls in thc 
Lowcl ColLrmbia Rivcr. 

Marine-rclatecl uscs sharc similar site rccluit'cmcnts, inclucling l) zoning (inclustrial), 2) Ílatancl contiglrolrs 
lar-rds with sholclino aoccss of 400 lcct or morc, and 3) ploxirnity to multimoclal infiastnrctrLrc (watcr', tnrch, 
and rail). Dilfercnccs arise in aorc¿ìge and watcr clepth rcquircmcnts, with marinc cargo usos typically 
rcquir:iug rrore acrcage and clccpe r vr'¿ìtcr. Specifically, marinc cargo facilitics are usually sizecl at 50 acres or 
moLc (with thc exccption of'local/rcgionaldry bulk aud liquid facilitics that can bc as srnailas ['ivc aclcs) ancl 

t'cqr.tire a minimum clralt clepth of'35 f-cct. IVlarinc inclustrialuses val'y consiclcrably in thcir sitc sizc 
t'cquirements, but arc typically at lcast fìvc acrcs in sizc ancl c¿rn bc as largc as sovcr¿rl hLrndled acrcs, A dral't 
clepth o['20 to 30 lèet is lcqLrirccl lbr most malinc industriatuscs. 

Regarcling site limitations. rnarinc cargo ancl marinc inclustrial uscs alikc fàcc constraints rclatccl to scnsitivc 
u¿rtural resourccs anci lrrownf-tcld contamination. Thc prcscnce olcithcl can lir-nit sitc Lrsagc or'ìncrcasc sitc 
¿ìcrcage requirerncnts l.'or rnitigation, ancl incrcasc sitc clcvclopment costs. 

Table ES-l sutnmarizcs the site chalacteristics o['cach marinc-rclatccl usc clcscribccl above. ES-l is not an 
cxhaustivc analysis of spccific busincsscs that lall into malinc calgo ancl marinc inclustrial classific¿rtions. 
Rathcr, the intenclcd pLlrpose olTable BS-l is to srrnrnarizc gcncral charactcristics ¿urc1 potential 
rcquircmcnts ol'urat'inc cargo ancl tnariuc inclustlial sites, basecl upon reptcscntativc bLrsincsscs in Portland 
I'Iarbor as wcll as in othe I wcst coast ports. 

In gencral, thc tablc inclicatcs tirat calgo lÌrcilitics rccluirc sitcs that are typically 50 acles or largcr', with thc 
cxception of'local/regionalclry bull< and liquicl bulli lacilitics that may trc rnLrch smallcr. It is important to 
notc that whilc many cxisting grain facilities arc rclativcly small, inclustry trends show that llcvvcr lacilitics 
arc lalger to ¿ìccommodatc larger vcssels and longer unit tlains (to ensure cornpctitivc lailroad ratcs). Many 
ol'thc acrcagc sizcs inclicatccl in Table ES-l inclicate thc core tcrmiualopelation footprint, which cxcludcs 
thc rail iufì'astrr.rctule anclancillaly structurcs ancl opcrations. Furttrcrmorc, thc site sizes in T'able ES-l do 
not incluclc any acrcagc rcquircd lol onsitc mitigation or cuvironrnental protcction. Total acrc¿ìgc, inclucling 

thosc lìr'ms tltat lct¡Lrilc m¿rtinc fircilitics fbr thc transpolt ofraw ancl linishccl plocluct. 
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raii inl'rastructurc and support opcrations, [òr ncw lnarinc cargo fàcilitics lrarrclling containers, automobilos, 
national/intcrnationai clry bulks, ancl glain are typically 100 acl'cs or morc. 

All cargo fàcilities lccluire minimum clraf't clcpths of 35 ['cct, with a clcepcr clra[t morc sLritablc l'or rnany 
cargo typcs. tlerth lcngths of'most cargo l'acilities arc at lcast 550 lect, with rnany largelthan 1,000 fìct. As 
ttt;tccl abovc, thcsc leugths clo not includc clolphins, lvhich cxtcnd thc shore linc lcngtlr lor moorirrg vessels. 
'fhis crnphasizcs thc nocd f'or sitcs with at lcast 400 lect oIshorclinc length. 

Marinc inciustlialsitcs vary signilicantly in thcir rccluircmcnts, both in terms o1'acrcagc, bcrth lcngttr, ancl 
chatrnel clepth. I-Iowevcl with tlic cxception ol'somc vessol-relatecl serviccs, most marinc inclustriaI sitcs 
requirc at least a 20-f'oot clralt anci a fivc acrc sitc. Ncarly all marine inclustrial uscs rcquirc a sito with at 
lcast 400 lcct of t'ivcrfi'ont to accomrnoclatc a bcrth, ancl ncarly all lcclr,rile acccss to raiI ancl truck routcs. 

Table ES-1:, Summary of Site Characteristics fgr:, Marine--Related.Land Uses 

Acreage Approximation Water Frontage Approximation Berth Depth Rail lnfrashucture 

Site Type 
Poilland 
Harbor 

Other West Coast 
Harbors 

Portland Harbor 
West Coast 

Ports 

Requlrement within 

150' of Shore2 

Requirements 

Cargo 

Automobile 75 - 120 95- 168 414',- 1,000 
1,040' -
1,300' 

35' or oreater 
Rail Ramp & Nearsite 

Rail Yard 
(5+ acres) 

Container 193 50 - 385 
Total of 2,850' (3 

berths) 

1,100'­
6,380', 

40' or greater 
lntermodal Yard (0nsite 

or Nearby Rail Yard) 

& Marnline Access 

Breakbulk 20-50 15-75 2005'(2 berths) 600' , 1,750 35' or greater 
Nearby Rail Yard 

& lVlainline Access 

Grain 40 - 100 40-100 327'-g2B' 715' 40' or greater 
Spur/loop & Nearby Rail 
Yard & fulainline Access 

Dry bulk 

Na tio na l/ lnte rnatio na I 

25 - 120 34 - 136 740'- 900+' 550', * 1,900 40' or greater 
Spulloop & Nearby Rail 

Yard & Mainline Access 

Dry Bulk 5-27 5-23 N/A 550', - 1 900', 40' or greater Spur 

Local/Regional 

Liquid bulk 5-45 10 -20 700' 700' - 1,980', 35' or greater Spur 

lndustrial 

Vessel Related Services 5-60 1 75' ,3,900' 150-- 1,400', 20' or greater Spur / None 

Marine dependent 
manLrfacturing 

10 - 170 acres 994', - 1,800' 500'- 875', 20' or greater 
Spu r 

I(cy fìnclings tiorn thc sLrit sLritability asscssrnelìt ¿rrc sur-nllìarizccl Lrclow: 

o 	General Site Requirements. Sites f-or rrarirlc inclustrial usc must bc zonccl t'or indLrstri¿l usc, ancl bc 
tocatccf ou thc waterfì'ont with acccss to adcquate channel clepth-at lcast 20 f'cct I'or maline inclustlial 
sitcs and at Icast 35 f'eet \,vatcr clepth f'or marine cargo sites. Most rnarinc-rclatccl uscs rcquirc this dra{t 
clcpth for a lcngth ol400 fbet within 150 tbct olshorc, with clcpth closc to shore most clesiratrlc. Marinc 
cargo ancl tnat'iue inch.rstrial sitcs also both t'cquirc casy acccss to rail anc{ truck transpoltation rorrtcs. 

I-lovcc & Clourpany. 
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Genet'al Acreage Requirements. Acrcagc is rcqLrirccl not only I'or thc fbotprint of thc marine tcrminal 
or tnariuc inclustrial opcrations, but also ['or inf'rastructurc such as ¿ìccoss roads ancl rail lincs. Acreage 
t'ccluiremcnts clifl'cr by usc, br,rt iu gcnct'al, rnarine terminals rcclLrire nÌore acrcâgc cluc to thc largc rail 
fÌtcilitios reqr"rirccl fbt'rnany cargo fàcilitics and associatecl warchousing ancl clistribtrtion fircilitics. 
Existing marinc cargo terminals gcncrally range in sizc lrom 20 aclcs to ovcr 100 aclcs, whilc rnarine 
inclustlial sitcs typically rangc bctwccn 5 aclcs ancl 100 acrcs. 

Variation in Specific Sitc Requircmcnts. Sitc sizc anrlconfìgLrlation vary significantly bascclon 
spccilic usc, opcrational rcquircmcnts, sitc constraints, ancl local markctconclitions. An cxamination of 
jttst onc usc, such as containcr cat'go tcrminals, r,vill rcveal very clif-fclcnt sitc sizcs ancl configurations at 
di{'fbrcnt ports ancl cvcn at thc sarnc port. 

Trcnds in Marine C:rrgo Facilitics. Ship size is increasing fbl most cargo types, resulting irr larger 
ctcsirccl bcrth lengths ancl ctccper rivct' clcpth. The trcnd towarcls unit trair-rs for grain ancl 

intcrnational/nationalclry bLrlli cargocs lneans that larger sitcs (100 f'acres) that can accommoclatc 
multiple Llnit traius are cxpectcd to bc neccssary fbr f'uturc compctitivcncss. Tlcncis in Asia and othcr 
laucl-collstraiuccl arcas arc to tniuilnizc tclrninal fbotprintthroLrgh a varicty olmcthocls; in gencral, thcsc 
mcthods arc costly, rcsponcl to specitìc local markct conclitions, ancl hzrvc not been implementccl at 
Lowor Colurnbi¿r ports. -lhc traclcolfi bctwcen cost ancl sitc cfficicncy, ancl thc resulting irnpact orr 
compctitivcucss ancl ecouomic viability is not addrcssccl in this analysis. 

Natur¿rl Resourccs Site Constraints. Waterfì'ont arcas ol:tcrl havc sensitivc n¿rtulal resourccs. Local, 
state, aucl national rcgutations protcct sensitivc resollrccs, ancl oftcn rcquilc rnitigation and avoiclancc ol 
impact fot'clcvclopment in arcas with thcsc rcsourccs. In aclclition to rcqLriring lancls to bc set asiclc f'or 
cuvirottmcutal purposes, clcvcloping in arcas lvith scnsitive rcsoLrrccs rnay incrcasc sitc c'lcvcloprnent cclst 
ancl limit sLritability. 

Contamination Site Constraints. By raising sitc clcve lopmcnt costs ancl raising long-tcrm liability 
collccrns, contamination in waterlrelìt ¿lrcas can rcchrcc the rnarkct fcasibility of a site lor marinc 
inclustrial Lrsc. 

INVENTORY OF SUITABILITY MARINE.RETATED SITES 

Following a bricI overvicw o['current lancl usc in Portlancl Flarbor, this section proviclcs an inventory ol 
vacatìt, waterliout latrcls in the indLrstrial clistl'icts in Portland. Thc lancis inventoricd f'or this study euc locatcd 
along thc Willarncttc Rivcl dolvustrearn oltltc Frcuront lSriclgc anci eastwarclaloug thc C]olLrmbia River to 
Intcrstate 5. The purposc oltltc scctiou is to provicle an unclerstancling of'tl-rc availablc supply of industrial 
r,vatcrfÌ'ont land in Portlancl lÌarbor, ancl the characteristics olthe lancl suppLy rclative to thc sitc suitability 
recluirctncnts fbr tnat'inc-t'clatecl Ltscs outlinccl abovc, The section concluclcs with a comparison o1'sitc 
charactcristics recluircd f'or mat'inc-r:elatcd uses versLrs thc characteristics olthc availablc watcrflont lancls in 
Pot'tlancl. The f'ocus is an iuvcntory of lancls in Portlancl Harbor; thc ncxt scction inclLrclcs an ovcrview 
assesstncnt of'thc availability of inclustrial lancls suitablc lor rnarinc-rclatccluses in othcr ports on thc l-owcr 
Clolumbia River. 

'f he sitc suitability analysis discussccl above ide ntifìed thc ciesir:ed or reqLrired site charactcristics lbr cach 
typc olmarinc inciustrial usc. As notecl in that scction, most marinc carg() uscs lcquirc channcl clcpth of 35 
fèct or mot'c ¿urcl sitcs that arc 60 to ovcr 100 acrcs in size. Thelc are no sitcs that mcct thcsc rcqLriremcnts 
currcutly vacaut in Portlancl l-larbor. Assuuring that firtule dreclging cnables clecp ch'al't access to all sitcs, 
thcre art; still no sites that are largc cnough to ¿rccourmoclatc a ncw, modcrn maline calgo tÌrcility. The 
possiblc cxccptions arc liquicl bullc ancl local/rcgional dry bulk lacilitics that uray rcquire ¿r smallcr sitc. 

Mat'inc inclustlial Llses arìd thcir sitc sizc rccluircrììcnts arc qLritc varied, Flolvcvcr, it is cx¡rccted that lnost 
mat'iue inclustrialuscs dcsit'e sitcs of'at lcast lìve aclcs, clrafi o['20 tbct r,vithin 150 lèct olshol'e, anci a 
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shorcliue lcngth of at lcast400 fbct. As inclicatcclabove, howcvcr, many marinc industrial uses rccluirc largc 
sitcs ol-ovcr 100 acrcs. There arc [l sitcs in Portlancl Llarbor that ¿rre five acres or rÌ]orc with shorclinc 
lcngth of'400 f'cct, olwhich ninc havc clcpth ol20 lcet or rnolc within 150 tìct of shorc. Altbut onc of thcsc 
sites arc coustraineclas suspcctcd brown['iolcls. T'ablc ES-2 sunrmarizcs thc nurnbcr ol'available sites that 
may bc potcntially suitablc fbr each typc of'rnarinc-rclatccl use . 

Watclfì'ont vacant lancl suitablc lor marinc cargo ancl rnarine industrial usc is limitccl by site sizc ancl 
confìguratiiln, natural r<;soLrrcc constraints, ancl contamination. Therc arc 3l sitcs with 300 acrcs olv¿rcant, 
watcrfiout inclustrial Iands, of'which 20 sitcs ale srnaller than f'rve acrcs in sizc. No vacant sites arc largcr 
than 60 acrcs itr sizc, which prccluclcs dcvcloprncnt of'many rnarine cargo uses ancl somc rnarinc industlial 
Ltscs. Therc arc, howcvcr, I I sitcs largcr thnu f-ive acrcs that with channel decpcning coulcl bccomc 
appropriatc lor local/r'egional market dry bulk or liquid bLrlk cargo or f'or marine inclustrial uses. All but onc 
olthcsc sitcs is a suspectcclbrowntìeld, hor,veveL,l,vhich constrains its sLtitability. Suitability of thcsc sites fbr 
cach ltsc willdcpenclon usc-spccifìc sitc lccprilcLncnts as r,vcllas thc tolcrance of thc nscr l'or thc potcntiatly 
largc liability associatecl with the Supcrfiurcl sitc ancl uplancl bror,vnfre Ic[ contarnination. 

Table ES:2'"Availablq; P-otChtial¡y Su itable S ítes'by' Marine.Related Use 

Number of Available, 
Marine.Related Use Potentially Suitable Notes 

S¡tes 

Cargo 

No vacant sites large enough to accommodate new automobile terminal anci associated 
Automobile 0 inl.rastructure. 

No vacant sites large enough to accommodate new container terminal and associated 
Container 0 infrastructure, 

No vacant sites large enough to accommodate new breakbulk terminal and associated 
Breakbulk 0 infrastructure. 

No vacant sites are large enough to accommodate a new grain or international dry bulk 
Dry Bulk (Nationalilnternatronal) 0 commodity terminal and associated infrastructure. 

There are six sites that are larger than ten acres that are located in the Northwest industrial 

district proximate to the Olympic pipeline, All of these sites have suspected upland 
contamination. Only one of these sites (it is 13,5 acres in size and is owned by Northwest 

Liquid Bulk 0-6 Natural Gas) currently has a draft of 35 feet. 

There are 1 1 sites in Portland Harbor that are larger than five acres and have shoreline 
access of 400 feet. 0nly one of these sites does not have suspected upland contamination, 
andisownedbythePortofPortland. Onlyoneothersite(ìtisl3,5acresinsizeancJ is 

Dry Bulk (Regional/Local) 1-11 owned by Northwest Natural Gas) currently has a clraft of35 feet, 

lnd ustrial 

There are eleven vacant sites larger than five acres in srze r,vith adequate riverfront access, 
of whích nine sites have draft depth ol 20 feet or more. Only one site does not have 

Vessel Related Services 1-11 potential upland contamination, and is owned by ihe Port of Portland. 

There are eleven vacant sites larger than five acres in size, and only tr,vo sites larger than 50 
acres in size. Of these sites, nine sites have draft depth of 20 feet or more. There are no 
vacant rivefront sites larger than 60 acres in size. All sites larger than 15 acres are affected 

lVlanufacturing 0-11 by upland contamination. 
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Key points fi'om this sitc ir-rvcntory incluclc: 

o 	Marine cargo. 'fhe inclustri¿rl clistlicts in Portlancl l-larbor clownstrcarn of'thc Stccl Briclgc covcr 5,932 
acrcs of'land in taxlots.r This land cncotnpasscs river-clepcncle nt marine inclustrial ancl marinc cargo 
activities ancl fÌrcilitics, as wcll as rail-clepcnclcnt uses that ¿rrc not directly clcpcnctcnt on watcr access but 
that utilizc thc intermoclal transportation l'acilities availablc in the Ilarbor al'ca. 

o 	Available, Vacant [,ancls. In 2009, thc l]conornic Opportunity Analysis ([OA) completccl f'or thc City 
of Portlanci iuvcntoricd thc industrial lancls availablc lor clcvclopmcnt thloughout thc City. This stucly 
cstimatccl thc vacant inclustrial landsupply at approximatcly 3,000 acrcs, ol'whicl'r approxiuratcly 1,900 
acrcs arc locatccl in the ColLunbia Flarbor arca (which includcs lancls along thc Willamettc Rivcr 
dowustream olthe Frernont Bricigc ancl eastr,varcl aloug the Coluurbia Rivcr to 82"'lStlcot). Of'all vacant 
inclustlial lands (as cl¿rssil'tccl by thc 2009 l]conornic OpportLuritics Analysis or EOA), only 33 sitcs in the 
Colurnbia I Iarbor gcography aro acl.jaccnt to thc waterfì'ont. Ncally all ol' thcsc sitcs ¿uc locatcd in 
PortlancJ Llarbot', but uinc arc loc¿ttccl in thc RivcLgatc inclustrial clistrict wilh access to thc Columbia 
Rivel'. Rcdevelopment of'uon-vacant lancls w¿rs not examincclin this analysis. 

Sizc of Available [,ancl. Therc are a totalof'300 acres on thc 33 sitcs, with the average sitc size" 
appt'oximatcly l0 acrcs. Ovcr 65 pcrcent oIsitcs arc loss than 5 acres in size, lcss than thc rninimum 
typically rcquirccl f-or marinc-r'elatccl uscs. Tcn sitcs arc largcr than [0 acres, and threc sitcs arc largcr 
than 30 acrcs. Acfjaceut parccls (inclucling upland ¡rarccls) with thc samc lanclowncr havc bccn gloupccl 
into ono 'sitc', zrs havc becn parccls with dillèrcnt lanc1 owncrs that rnay bc lcasiblc to aggregatc. This 
aggrcgation rcsults in 3 [ sitcs boing analyzcd (rathcr than 33 sitos). 

o 	Waterfront Characteristics. Tr,vcuty-frvc sites have thc minimLrm watcrlront ¿ìcocss (400 f-cct) r'cquirccl 
by most marinc-rclatecl Lrscs, with t I sites haviug nlinimum r,vatclfì'ont access that arc largcr than 5 

acrcs. Ouly one sitc largcr than 5 acrcs has acccss to cleep clraft channetclcpth clf 35 fèct, but acccss to 
decp clraft watcrs will bc incrcasccl once clrcdgillg rcsLrmes zrgerin on the Willamcttc River (cr"rrrcntly 
drcciging is suspcnclecl pencling thc outcome oIthe Portlancl Harbor Strpclfirncl cleanup). 

r 	 Natural Resourcc Constraints. All vacarrt waterlront sitcs arc al'flectcd by at lcast onc natural rcsourcc 
constraint. Of'the 300 acrcs olvacatrt, waterl'ront lancls, over half'(170 aclcs) arc aff'cctecl by somc lcvcl 
oIuatural rcsouroc constraint b¿rsccl on City olPortland overlay zoning. Thcse constraints can af'f'cct thc 
costs ancl requirccl acrc¿ìge lol clevclopmcnt, but do not prohibit clevclopmcnt. It is cxpcctecl that all 
r,vatcrlront lands sLritable f'or urarinc industrial usc will bc al'f'ected by natural rcsoLlrcc coustraints, 
whcthcr locatcc{ in Portlanci [Iarbor or clscwherc. 

e 	Contatnination. The Willamcttc Rivct'in Portlancl Ilarbor has becn iclentilìcclby thc Environrncntal 
Protcction Agcncy as a Supcrfuncl sitc. This clcsignation af-fects all watcrfront acrcage fì'on-r Colurnbia 
SloLrgh to thc Ft'etnont fìr:iclgc, and pt'csctrts a challcngc to thc transf'cr ancllcasc of-propcrty in thc 
hat'bor, As asscssecl by Olegon Dcpat'ttncnt olEnvironmcntal Quality (DEQ), nearly onc-half'ot'thc 3l 
vÉrcttnt, watcrfì'ont pro¡rcrties in Portlancl Halbor havc potcntial uplancl cont¿irnination. This 
cont¿rminatioll can present costly clean up rccluilemcnts ancl may limit thc lcase or sale of these 
propcrtie s. 

o 	Overall Summary. Thelc are no sites currcntly vacarlt <ln thc lvaterliont that are suitablc [br maline 
cargo cle vclopmetlt, with thc cxccption o I lic¡ricl or small clry bullc lacilitics. Thcrc arc I I vacaut sites 
largcr than 5 ¿rclcs r,vith appro¡rriatc shorclinc ¿ìcccss, thcrc arc no sitcs ¿rvailablc largcr than 60 acrcs. 
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LAND ABSORPTION AND NEEDS FORECAST 
-fhis 

scction conclucles the ccououlic [bundatiou stucly, arrd proviclcs a l'orccast o1'land absorption dcmancl by 
mariue -t'elatccl uscs in Portland l-larbor togcthcl with a discuss ion ol' thc potentiaI rolc of WFll. f hc scction 
clraws fì'om all ¡rrccccling cconomic sections to cvaiuate thc c{cmancl f'or aclditional lanc{s fbr marinc nses, ancl 

thc potcntialrolc of'WIII to mcct this clcmand. 'Ihe first two subscctions lòrecast the lanclncccl fòr marinc-
Le lateci uscs in Portiancl Flalbor, including rnarinc cargo ancl m¿rrinc inclustrial uscs. Thc f'orccast f'or marine 
cargo lancls is b¿rsecl ol'ì alì asscssment ol'currcnt capacity comiralccl to {orecast calgcl vollrmc. Thc filrccast 
f'or marinc inclustrial lancls is bascclon past lancl absorption trcncls of marinc inclustrial lancl combincc{ r,vith 

an cxisting fblccast of lancl absorptiou in the Portland Flarbor arca. The linal subscctions f'ocus on thc 
availability oIoxisting lancts in Portl¿rnclllarbol to rneet clcmandcourparcclto thc suitability olWI{l lanci and 
lauds available at othcr Ports. 

Proviclccl thcrc is erclcquatc tcrurinal infi'astructurc and lancl, marine cargo volume is projcctcd to glow ovcr' 
thc ncxt 30 ycars iu Portlancl, as is tnarir-rc inclLrstrial Iand use, Flowcver, projcctcd gror,vth will not bc 
rcalizecl ilsuitablc lancls arc not availablc. In particular, lack of availablc, lalgc clcvclopablc sitcs suitablc i'br 
marinc inclLrstriaI clevclopurcnt constrait-rs glowth oppoltunities for rnarinc calgo or largc marinc inclLrstrial 
manufactut'ers. As notcd in MITRO's 2009 trrban gror,vth report, the rcgion rnLrst clecicle how it will 
accotnuroclatc fbrccastocl population ancl employmcnt growth anclwhat investmcnts \.vc arc willing ancl atrlc 
make in transportation corriclors ancl crnploymcnt areas to sr.rpport long-term cmploymcnt growth.a 

Forecastcd cictnatrcl fbr marinc-rclatcd lanc1 uscs (both marinc cargo anclmarine industrial) rangcs f-rom220 
acrcs iu thc low forccast to 980 acrcs in thc high forecast. Olthis acrcagc, up to 130 acrcs rnay bc 
accotnmodatcclon smallcr parcels in thc lrarbor arca (potcntially 55 acrcs ollogional/local clry bu[[r tcrrninal 
anclliquicl bullc terminaland up to 75 actes ol'urarine industLial). This fìgurc is bascclon thc availablc lancls 
in the harbor arca aucl thc proportion of'brownfìe ld sitcs that may bc available lor clevelopment. 

WFII is the only parccl suit¿rblc in Poltlancl Ëlarbor lor uew rLscs that rcquire 100 acrcs or rnorc. 
I)cvclopmcnt of'Wtll [òr tnarinc tcrminal usc r.voulcl likcly allow Portlancl to capture the t'orec¿rsted potential 
catgo opportunities, aucl assclciatccl jobs ¿rnd income. Forecastccl acrcagc dcrnancl that can not likcly bc 
satisfìccl in thc halborarca ralìges f-rom l50 aclcs in thc low sccnario to 850 acrcs in thc trigh sccn¿u'io. 
Dcvcloptncut on WIII lor m¿uinc cargo purposcs m¿ìy also lcacl to morc availablc lancls in Portlancl Halbor 
l-or other inclustrial uscs, i['some cxisting cargo opcrations such as glain arc consolidatccl at largcr rnariuc 
tcrminals. Clowth iu thcse urarinc-t'clatecl inclustries is a urajol cngine f-or the local cconorny, ancl hars 

implications across a varicty oIscctors. 

Kcy points in this scction related to rnarinc cargo land nccds inclucte : 

Cargo Forecast. Cargo is l'orccastccl to increasc in all cargo catcgolies, buLt is conccntratcci in thc" 
automobilc (gror,vth of'280 pelcent by 2040) ancl containcr (growth o(212 pcrcent by 2040) cÍìrgoes. 
Tonnage of'¿rll otlicr cargocs is cxpcctccl to glow by 22 percent by 2040 unclcl the most likcly sccnario. 

o 	C¿rrgo Forecast vs. Existing Capacity. Clapacity o1' e xisting Portlancl cargo facilitics is shown in Tablc 
l, as cletct'mincd by thc Port of Portlancl. As hightightccl in grey in Table ES-3, in thc rnost likcly 
lòr'ccast sccnario there is not aclcquatc cxisting capacity l'ol autornobilc, and there may not bc adcclualc 
liturc capacity lor grain cargo. 

a' lvlD-I'lì.O. 2009.20 arrcl 50 ycal lìcgional popuìation ancL crrploynrcnt rangc fbrccasts. acccssorl onlinc at: 

http:,llibllr.y.olcgqlqto_[!.g,ç¡r]-,,lllSya¡Dçt11i,',ill* f q¡¡r¡U!1¡lfì 
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TablèES-3,' Forecast,Cargo Volurne versu.s'Annual Cargo,Capacity of Existing Terminals in Portland Harbor 

Cargo Forecast by 2040 

Cargo Units 
Current Practical 

Maximum Capacity 
Low Most Likely Hish Potential Capacity 

Shortfall 

Autonrobiles Units 675,000 925.000 1,145,000 1,364,000 350,000 - 700,000 

Containers ÏEU 700,000 379,000 585,000 744,0W 0 -50,000 

Breakbulk IVT 2, 1 00,000 1 ,010,000 1 ,1 B1 ,000 1,295,000 0 

Grain IVT 4,100,000-7,100,000 5,647,000 6,477;000 7,059,û00 0 - 3,000.000 

Dry Bulk 0 - 1,500,000 
Nationaliinternational iltr 8,200,000 4,650,000 6,054,000 9,733,000 

Dry Bulk Local / 0 - 500,000 
Reqional IVlT 2,500,000 2,089,000 2,471 ,000 2,852,000 

' Source: BST Associates, 2009 and 2010, Port of Portland fularine Ternrinal fulaster Plan, Personal communicairon,,vith the Port ol Portlancl and BST Associates 

¡ Lallcl Neecls fbr Cargo Growth. An irnportarìt assrunption is tl-rat fìtulc marinc-rclatccl clcvclopmcnt in 
Portlancl wilI bc similal in sizc allcl site lcciLrircrncrrts to nclv marinc-reiatccl clcvcloprncr.ìts at othcr lvcst 
coast aud Lowct'Columbia ports. Also, to mect glor,ving clcrnancl, ports throughoLrt thi Unitccl Statcs 
havc typically incr:cascd throughput capacity by bLritcling ncw tcn.ìrinals rccluiling nelv lancl fòr 
clcvelopmcut. Ports arollucl the worlcl have also worked to incloase cf'l'rciency and incrcasc throughput at 
cxisting facilities by changing opcrating stauclarcls ancl implcmenting such practiccs as of f'-sitc storage 
ancl morc cfhcient cat'go matlagcmcnt systcms. Whilc reclucing acrcagc lcqrrilcurcuts in marine al'cas, 
thcse practiccs calt substantially iucrcasc operating costs arìd lecluce cornpctitiveness ot'a port. There are 
thus tt'aclcoffìs ¿rssociated with cost compctitivcr.ìess aucl lancl usc cfficiency. 

¡ Marine Cargo l,ancl Absorption Forecast. Bascilon thc sizc trencls of ncw tenninals bcing 
constructcd on thc west coztst, thc fbrccastecllancl ncecl through 2040 lbr thc Port of Portlauclto lctain 
ancl attract potentialcargcl clicnts rangcs f'rorn approximately [50 aclcs (low lorccast f'or only 
automobiles) to approxirnatcly 680 acres (high f'orccast), with a most lilccly land need o['approximately 
425 acras. Thcsc fot'ccasts inclicatc that this lanclr,voulcl bc rccprirccl to builcl lrìoclcm, opcrationally­
cftcicnt tet'minals to accommodatc all projccted cargo growth, but clocs not signify that thcsc tcrminals 
woukl hc opcrating at capacity. 

e 	 [,altcl Needs comparecl to Vacant Inventory. Marine cargo lancl ncecl is f'orecast to langc lì'om l50 
¿rcres to 680 acrcs, prirnarily in parccls largcr than 100 acres. It is anticipatecl that up to 55 acles in thc 
high lbrccast ancl 25 acrcs iu thc most likely fìrrcczrst cor¡lc1 be mct by vàcant lancls ¿rvailablc ir:r thc 
Portlanci Flarbor. The reuraining land nced f'or marine cargo (150 acrcs in thc lor,v scenaLio,400 acrcs in 
the most likcly sccnat'io, ancl625 in thc high scenalio), is cxpecteci to be tbl parccls largcr tl-ran 100 acrcs 
to accommoclate lail acccss ancl ensurc competitivcnoss. As discLrssecl zrbovc, thclc arc no v¿ìcant parccls 
of this sizc availablc in Portlaucll-larboL. To accornmoclatc thcsc new marinc tcrmiuals in Poltland givcn 
thc currently available lanci supply, it is cxpcctccl that thc Port of'Portlanc'l lvould ncecl to dcvelop lancl on 
WLII. 

Kcy points lclatccl to land ucccl fÌrr rnarinc inclustrial growth: 

o 	 Existing River-f)ependenf Lancl Use and Ernployrnent. Rivcr cicpcndcnt uses wcro classifìccl by the 
City, ancl were littthcrclividccl [br this study into rnarine cargo and marirrc industrial uses basecf 
owncrship anclcxisting usc of'the sitc. Thcrc arc 47 parccls in Portl¿utrlllalbor iclcntifìccl by thc City as 
rivct'-clcpcnc1cut, r,vith a totalol1,790 acrcs. Olthc 47 rivcr-clcpcnclcnt parcels, thcrc arc 29 with 
availablc cmployment clata. Data f'or thcse ¡ralccls indicatc 2,780 crnployccs in rivcr-clcpcnclcnt uscs, of 
wltotn approxiuatcly 77 pcrcent(2,140 cmployces) ale employeci in lnarine inclustrial uses r,vith thc 
rcmaining 23 pcrccnt (640 cmployccs) crnploycd in marine cargo Lrses. 
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¡ 	 Marine Industrial l,ancl Absorption. IJasecl on thc City of Portlancl Economic Opportunitics Analysis 
(EOA) job f'orccasts aucl proportion oilancJ in marinc inclustrial uscs, ¿ì rangc of'70 to 300 aclcs is thc 
fbrccastcd lancl nceci Í'ol mal'ine inclLrstrial irses. 

Kcy points rclatccl to uraline-rcl¿rtecl lancl ncecl ancl vacant lancl supply: 

c 	 Lantl Needs comp:rrecl to Vacant lnventory, Vacant parccls arc availablc in Poltl¿rncl LIarboL t'tlr 
tnat'iuc inclustrialuscs rcquiring lcss than 60 acrcs. Thcrc arc 1l parccls (263 acrcs) olvac¿urt lancls in 
Portlancl Ilarbor that are lzrlgel than livc ¿icrcs anclhavc aclcquate shorclinc lcngth. [[or,vcvcr, ouly onc ol 
thc I I ¡rotentialsites (19 acrcs) clocs not havc potcntial Lrplanclcontamination, thc prcscncc of which 
catrics siguificant costs anclrisks, Thus, whilc Portland Ilarbor has availablc brolvnfìclclsites 'f'or 

rcclcvcloptncut that will accommocl¿rte smaller-sizcd marinc inclustrial uses, it lacks sitcs l'or lalge river­
depcnclcnt m¿rnLl fâcturcls anct has lirnitccl opportLrnitics for uscs rcclrriring trrrcoutaminatcc'l sitcs on tlre 
rivcr'. 

o 	Suit¿rhility of WHI. WHI has the lancl size, clccpwatcr ¿rcocss, ancl proxirnìty to rail ancl intcrstatc 
infì'astructut'e neccssary fora marinc tcrrninal location. Il'marinc tcrminal clcveloprncnt wcrc to tal<c 
placc on the isiancl it is cxpcctcd that a briclgc lòr vehiculal' acccss would bc constructccl connccting WÌ ll 
with Marinc Drivc iu Poltlancl. It is also cxpcctccl that rail access woLrlcl bc dcvclopcci by intcgrating with 
thc existing BNSF rail briclgc on thc castcrn limits o{'thc WFI[. Thc primary constraint to WFII 
cievcloprncnt is expectccl to bc irnpact to natural rcsollrccs. 

o 	Concept Dcsigns. ¿\ rcccnt stLrcly conclLrctccl fbr thc Port of'Portland proviclcs sorllc gcueralclesign 
guictclincs f-ol potcntial ntarinc termiual de vclopmcnt o1'WI'I1.5 This prcliminary stLrdy analyzed 
terminals f or ¿tutomobilcs (75 to t 40 acrcs), clry bulk ( I I 0 to [ 75 acrcs), liqLricl bLLlk ( 125 to I 55 acrcs), 
ancl containcr cargo (95 to 140 acres). Clonccptu¿rl clesigns, inclucic rail infì'astructurc, wct'c gene ratccl fbr 
thcsc termiuals. Bcrths l'or cach tenninal typc wcrc clescribed, anclvaly I'rom lloating platf'orrns to split­
lcvcl f,txccl bcrths to a travcling loacler systcm. All bclths woulcl be locateclon thc north siclc olthc 
islancl. 

o 	Alternative Rail Layouts. Tr,vo gcncral cicsign cor-rccpts r.vcrc clcvclopccl, ono rvith a long track 
tt'avcrsiug east-r.vcst along thc islancl paLallel to thc shorclinc, and onc with thc tlacks approxirnatcly 
cxtcnding only as fÌrr r,vcst as thc powcr linc corriclor. L,irniting thc rail fbotprint to the cast siclc thc BPA 
po\,ver Iinc corriclol iucreascs thc ¿unount o{'timc f'or trains to cntcr ol'cxit thc rnainlinc tracl<s by 
approxirnatcly 25 pclccnt ciuc to inclcasccl cufvaturc in thc tlacl< conf.rguration. Othel opcrational 
constr¿rints woulcl result fiotn this conlìguLatiou, inclucling incrcasccl laboL fbr train hanclling ancl 
mancuvcring, ancl provicling only onc loop tracl< of the clcsirecl 8,000 to 10,000 lcct lcngth which r,vould 
reqr-rile incrcasccl coorclination bctr,vccn tcrminals. 

e 	Available [,anclsntOthcrl,owerColumbiaPorts. AtthcPorto['V¿rncouvcrthcre areTlBacrcs 
avail¿rble, ol'which 2lB acrcs arc in thc planned Terminal5, and 350 to 400 acres are in thc plannccl 
Columbia Gatclvay. At thc Port of Longview, the only availablc parccls fbr aclclitional rnaliuc telminal 
clcveloprncnt arc plivatcly ownecl, but includc approximatcly 730 acres. 

coNcLUsroNs 
PortlanclLlarbor has becn a lcacling lvcst oo¿ìst port fbr ovcr 100 ycirls, trarrsporling anclhandling rnaline 
cargo products that sLrstain busincsscs arlcl cconorlic activity in the mctlo arca ancl thc grcatcr region 
extcncltng thlough Orcgon, Southwcst Washington, ancl into lclaho and bcyoncl. Mariuc inclustrial activity in 
thc Portlancl f'larbot'has ¿ilso bccu an impot'tant cornponcnt of thc Poltlancl cconorny, and incluclcs busincsscs 

Acccssc<l at LLIID¿-t¡rv'1¡tìgtt!4¡ito¡,llr¡c.co¡rlrp¡iruìcr.çtrq?q27119Il _!ç::.IL)0$. 
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EXECUTIVE SUMMARY 

highly intcrdcpcnclcnt ou cach othcr and on tho cargo hancllccl ¿rt maline tenninals in thc arca, As thc 
Portlancl l:larbor has continucd to clcvclop ovcr thc last ccntury, lancl Ltsc nccds have cxpandcd r,vith 
appt'oximatcly 2l acrcs bcitrg clcvclopcclcvcry ycar I'r'om 1960 to 1997. FutLu'c growth is anticipatccl, 
particular'ly iu thc mariuc cargo scctors ancl thc transportation, logistics, ancl clistlibution industlies. 

Whilc thct'c is Ltttccrtainty associatcd with the magnituctc of'malinc cargo and marinc inclustrial growth ovcr 
thc 3O-ycal planning horizon, thc currctrt tnat'l<ct position of Portlancl ancl historical ancl rcccnt tlencls inclicatc 
signif icant growth opportLrnitics. [Jascclon thc maline cargo anclcmploymcut gror,vth ratcs fbrccastccl to 
2040, marinc-t'e latccl land uecds to accorÌ-rnodatc glowth arc cxpcctcclto cxceccl land supply in Portland 
Flalbor. Lanclucccls arc f'orccastcclto rangc fi'om a low o1-220 acrcs to a high o1980 acrcs, re fìecting 
uucertainty in new markct opportunitics ancl ratcs ol'ovcrall cconomic glowth. 

As iu numcrous past stLrdics (Poltlancl FJarbor InclLrstrial Lancls Study, Tradc Capacity Asscssmcnt, 
Economic Opportunities Analysis), this stucly f ir-rds that marinc indLrstrial land is limitccl in thc rogion, 
particularly fbr lalgc sites ol60 acrcs or morc noeclcd for marinc terrninals ancl largc marinc industrial 
operations. Furthertnorc, ntarinc inclustriaI reclcvclopmcnt opportunitics on tho availablc lancl alc 
coustraincd by both thc Portlancl Flarbor SLrpcrfìurcl Sitc ¿rncl the uplancl contamination pt'cscltt ou rnauy sitcs. 
Liability concet't1s anclrcclcvcloprncnt costs af f'cct thc rnarkctability olthcse sitcs to prospectivc buycrs or 
ncw tcrrants. 

ln sumtnat'y, to capture cconomic growth opportunitics in rnarinc-inclustrial lancl uscs, Portlancl r,vi[[ ncccl to 
prclvicle [argc parccls f-or tnarinc inclustrial gror,vth; Barriug consiclcrablc rcclcvclopmcnt ancl rcconfÌguration 
ol'cxisting sitcs in Portlancl Ilarbor, Portlancl willnoeclto look to new sitcs such as WI'll to cnsurc lalgc sitc 
availability fbr signifìcant gt'otvth opportuuitics. lf'WFII is r]ot clevclopcd, it appcars that thc cxisting ancl 
plannccl te t'tninals at ports locatecl on thc Washington siclc ol'thc Lowel Columbia Rivcr may be ablc to tncet 
thc f-orccastcclcargo clcmancl fbr thc Lowcr Colurnbia. lIncler this sccnario, hor,vcvcr, it is cxpcctccl thzrt 
Portlancl woLrld losc opportLrnitics to cxparrd marinc-relatcd cconomic activity ancl woulcl lbrfèit thc 
associatccljobs ancl incomc. Adclitionally, if WFll is notdn,cloped, itis cxpcctccl th¿rt f'cr,vcr lancls will bc 
avail¿rblc lbr marine inclustrial uscs iu Portlancl Flat'bor', potentially resulting in lcss.f ob growth in r-nalinc­
rclatccl mauulàcturing aucl othct'scctors clcpcnclcnt on rnarinc cargo itctivitics. 

ENTRIX, INC. ES-13 



SIC] 'fION 

Introduction 

1.1 BACKGROUND 

Thc City of' Portland (City) is consiclcring anncxation ancl clcvclopmcnt ol'a long-lcrm l¿rncl usc plan fòr Wcst 
Ilayclcn Islancl (WFII). This proccss recluiles not only ernucxing and zoning thc propcrty, lrut also an 
asscssment olnatut'al rcsources, potential confìicting lancl uscs, ancl marinc inclLrstrial ancl recrcational uscs. 
WHI is approximatcty 800 acres aucl is thc undcvolopcci wcsteln portion of Hayclcn Islancl, locatecl in thc 
Colun-rbia lìivcr ueat' thc couf]trcncc with thc Willamcttc Rivcr. WFll is owncci by thc Port of Portlancl, and 
r,vas aclcicci to thc regiou's urban growth boundary in l9B3 fbr marinc inclustrialpurposcs. It is both a 

potentially itnportant ccouotnic rcsoLrcc urd an important natulal rcsourcc, containiug unclcvclopecl opcn 
space iu a location with habitat valuc. WIII is clcsignatccl as Marinc hciLrstrialLanclon NzlÐTIì.O's 2040 
Growth Cloncept Map, ancl as a Rcgionally Signifìcant Inclustrial Arca on thc Title 4 map in the Urban Growth 
FunctionalPlan. WHI is also iclentif'icclby MIiTRO as a high value riparian area and a [labitat oI Conccrn in 
thc rcgional inventory, ancl as a Moclcratc llabitat Conscrvation Arca in Titlc 13, 

1.2 PURPOSE 

Thc Wlll Ecotromic Founclation Stucly will se rvc as a lcrunclation study f-or the zoning and anncxation ol Wltl 
ancl is intcnclcclto proviclc backgrouncl infbnnation fbr thc cLrn'cr1t planning proccss and fLturc WIII stuclics. 
The objcctivc ol'thc study is to identify [ikcly urarine-rclatcci cconou-ric clcvelopmcnt opportunities and 
corrcsponcling land ncccls ovcr a planning pcriocl oltho next 30 ycars. Thc lancl dcmand analysis willalso 
inl'olm the Econotnic Social, Environme ntal ancl Encrgy (ESE[]) Analysis to be cornplcted as part o1'the City 
lancl usc plan lbL WFIL 

T'his Economic Fotrndation Stucly providcs inlorm¿rtion about marinc-relatccl inclustrial lancl ncecls rclativo to 
WFll ancl its surroundiugs ovcr the next 30 ycars. A cornpanion study, thc EnvilonmentalFoundation StLrcly, 
ploviclcs a dctailecl unc{clstancling of'thc conclition, firnction, ancl value of'WFII natural rcsollrces. A thircl 
recrcatiou stLtciy clcscribcs rccrcation participation, dcvclo¡-rrncnt potcntial, ancl valuc on ancl arouncl WFIL 
'fogcthcl tltcsc stuclics proviclc inlormation on the irnportancc ancl potentialcontribution of WLII in thrcc 
ciilfut'cnt laucluscs: habitat, marinc-inclustrierl usc, ancl rccrcation. Collcctivcly, thc stuclies also provicle 
inlbrmation on potential cornpatibility arnclconflicts with multiplc land uses on WFII. 

The City of'Portlancl's BurcaLr o1'Planning ancl Sustainability (BPS) is lcacling a collaborativc public proccss 
to cvalr¡ate altct'native long-tcrtn uscs fbr West llayclcu Islancl (V/Ff D. To hclp thc Cìity in clctcrmining future 
plan clcsiguations on Wcst l'laydcn Islancl, thc Clity has crcatecla Community Working Group (CWG). This 
sttrcly is iutclrclecl to proviclc inl'onn¿rtion f'or thc Comrnunity Working GroLrp (CWG), which is taskecl r,vtth 
aclvisittg the Portlaucl Clity Clouncil on "ho'uv marinc industrial, habitat, and rccrcational uscs rnight bc 
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t'ccotrcilcclon West Flayclcn Island (Wlll); and if'thc CWG clctclmincs that a mix of'nscs is possiblc on WI{1, 
lo l'ccoulrncncl ir prcl'cllcrl conccpt pltrn.'^" 

Thc CIWG is maclc up of'stakcholclcrs r,vitl-r clivcrsc backgroLurcls ancl intelcsts in W[-ll lancl usc. CIVG 
mcmbcrs incluclc rcprcscntativcs of'local brrsincsscs and inclustrics, non-ploi'rt organizatior.rs, surrounclirrg 
rrcighbot'hoocls, and staf'fwith ttre City of'Portlancl, Mctro Region, anclthc Port o['Pollland. Ilcaching 
aglcemcnt on a planuing fì'amcwork fbl thc sitc will allow plauning, rnetnagcmcnt ancl enhanccrncnt cf-Íorts to 
proccccl. 'fhc City will coordinatc this cf'fbrt with planning work cLrrrcntly bcing donc on thc Colurnbìa Rivcr 
Crossing (CRC) prt¡cct ar-rcl East Flayclen Islancl. 

1.3 SCOPE 

Broaclly, thc scopc of ttris woll< is to l) asscss thc opportunities fbr marinc-rclateclcconornic growth in 
Portlancl Harbor, 2) cstimatc thc lancl acrcagc ancl sitc charactctistics ncccssaly to accommoclatc this growth, 
3) compalc thc availablc lancl supply to the lancldcmancl to iclcntify marine inclLrstrial land sholtagcs, and 4) 
idcntifythcpotcntialrolcol-WLllanclothcrsitesinmcetingpro.jcctccllanclshor:tagcs. Thcscopcofthc 
attalysis is marinc-t'clatccl uscs, wl"rich incluclos both marinc cargo ancl rnalinc inclustrial uscs. Malirìc c¿ìtgo 
t'cf'cls to activity ancl fàcilitics Lelatcclto thc movcment olwaterbornc cargo whilc marirlc inclustlial re[crs to 
industrial activity ancl tàcilitics rcqLriring watcrborne trernspoltzrtion. Marinc inclustrial activitics may inclucle 
manufàcturing, vcsscl rcpair ancl constructiotr, ancl raiI yarcls at urarine tcrrninal sites. 

In tcrtns of gcographic scopc, thc analysis is f-ocusccl on Portlancl IIarbor, r,vith a limitcclrcvicr,v ol'thc 
availability ancl rclative suitability of'altcrnativo marinc inclustrial lanclsitcs in thc Lor,vcr Colurnbia Rivor. 
Thc planning tirncfì'amc floL thc analysis is a 3O-ycar horizon throLrgh 2040. Due to timc ancl rcsourcc 
constraints, thc scopc of thc analysis is basccl on cxisting cl¿rta ancl rcadily availablc infbmratiou. 

1.4 LIMITATIONS 

Thc stucly is intcnclccl to Lrtilizc thc bcst availablc clata to l'orccast thc cconornic growlh anclassociatcd lancl 
ucccls o['tnariuc inch,rstrial l¿rnc1s. To accomplish this scopc ol ',vork within thc allottccltiLnclì'arnc ancj 
rcsources, certain assumptions wcrc ncccssary. Furthcnrìorc, thc stucly is lirnitecl by thc cxisting clata ancl 
iufbrtnation collcctcd lrom intcrvic'ws, l'urthet'clata collcctiorl was not inchrclcci in thc scopc oIwork. 
Sutnlnarizcd bclow are the kcy stucly assumptions used in thc analysis as wclI as thc clata gaps lhat wcrc 
iclcntificcl. 

1.4.1 Study Assumptions 

This study is basccl ou ccouomio f'orccasts ol rnarino cargo aucl m¿rrine inclustlial cc<lnomic activity, inclLrcling 
en"tploymcnt growth, lancl ncecls, ancl cat'go tonnagc. Whilc b¿rsccl ou thc bcst availablc clata, forccasts ale 
clct'ivccl using numerous etssurnptions which affèct thc ccrtainty oI tlre fbrccast. The certainty ol'marinc 
inclustrial aud marinc cargo lorccasts is also influcncecl by thc tact that marine-r'cl¿rtcd lancl uscs rcquire targc 
sitcsof60to l00acrcs. Thcclcvclopr.nentol'oncsitccanconscqucntlydramaticallyalterlhcbalanccof 
availablc lanclsupply auclclcmancl in thc lcgiou, malcing projcctious o['lanclneeclhighly scusitivc to 
assumptions regarcling ncw rnall<ct or growth opportr,rnitics. 

Thc lollor,ving assumptiolls werc utilizccl to clcvclop cargo ancl cmploymcnt lolccasts ancl associatccl latcl ncccl 
l'ole casts: 

t' 
Itr,,ur thc Wcst Flayrlcn lslanrl (Jotnrrunity Wor'l<ing (ìroLrp (lLraltcr', iVlarch 17, 2009 
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SECTION 1 

Itr¡tRoouctto¡¡ 

Economic growth lvill lesumc in 2010, ancl cmploymcnt ancl cargo growth will rcsLrrnc cluling that 
timcfi¿rrnc ancl will, on averagc, bc positivc throLrgh 2040. 

Poltlancl wi[[ continuc to invcst in the roaci ancl rail inli'astnrcturc rìoccssary fbl it to thrivc ancl gtow as ¿ì 

marinc cargo prllt ¿rncl rn¿rline incluslr'iaI ct:rÌtor. 

Clurrcnt ccouomic conclitions ancl historical trcncls alc a goocl iudicator of fìrturc cconomic ancl tlaclc 
growth and associatccl lancl ncccls. 

Thc proportion ol'lanclusc anclcur¡rloyLncnt that is rnarinc inclustrial willrcurain fairly constant into thc 
fìrtul'c. 

Futurc lnat'inc-r'clatcd clcvcloprncnt in Poltland will bc similar in sizc and sitc rcquircmcr"rts to ncw 
marinc-relatccl clcvcloprrer]ts at other wcst coast ancl Lower ColLrmbia polts. In <lthcr r,vords, current site 
recluirctnonts arc ¿ì good indicator oI f'uturc sitc rccluircmcnts fbr m¿irine-rclatccl uscs, inclLrcling acreagc 
sizc lecluirement fbr a givcn cargo typc ancl annual cargo throughput. 

1.4.2 Data Gaps 

The sttrcly is also limitcci to cxistiug, rcaclily available clata. Thc lo[lowing lcey clzrta gaps wcrc among thosc 
idcntif icd cluring thc coursc of thc stucly: 

L¿tclc oIcomprchcusivc int'ormation on tnaline-relatcd crnploymcnt in Portland I-lalbor ancl an associatccl 
lack olcompt'ehcnsivc stuclics on thc total economic contlibution ot'mariuc-rclatccl uscs in Portlancl 
I'larbor. 

Laclc of'unilorm, comprchcnsivc clata on thc characteristics o['rnarinc-indLrstrial sitcs at ports. This 
infòt'rnation is conlìclcntial or Lurpublishecl, with entitics lcluct¿urt to share inf'orrnation publicalty. 

Limitcclclctailccliul'ormation on thc opcration and cost tradeofß associatecl with inf'rastnrctule clcsign ancl 
lootprint sizc of marinc tcrmiualaucl marinc inciLrstrial sitcs. lnl'onnation oIthis uaturc is vcry limitcd as 
thcsc tradeoffìs arc spccifìc to a particLrlat' markct, cargo, anci tcnant rathcr than widcly applicablc across 
uses. 

To compeusatc fbr thesc clata gaps, thc stLrcly utilizccl intctvicr,vs with thc City ol'Portlancl, Portlancl 
Dcveloltmcnt Clorntnission, Port o1'Portlanc[, incltLstry prolessionals, ancl othcr consultants to augmcnt 
availablc, publishecl infòLmation. 

1.5 REPORT ORGANIZATION 

Following this introduction, therc arc six aclclitional scctions to this report. Scction 2 addrcsscs the economic 
history anclcontribution of'Portlancl Flzu'bor, including inltrrrnation rcgarcling the economic impact of'rnarinc­
rclatcd lancl uscs, Section 3 aclclrcsscs cconouric trcuds that r,vill aff'cct thc glowth in marinc cargo ancl marinc 
inclLrstlial uscs, and provides cargo and cmployrncnt f'orcc¿rst through 2040. Section 4 iclcntif-ics the 
charactcristics ttrat makc a sitc sLLitablc l'or marine cargo ancl rn¿rrinc industlial land uscs, whilc Section 5 
iuvcntorics thc availablc lands in Portlanclf larbor to iclcntity which sitcs may bc suitablc fÌrr mariuc rclatccl 
uscs. Section 6 conclLrcles thc stucly by clrawing lrom allprevious scctions to icicntif'y the lanclncecl in 
Portlancl Harbor to rncct f'orccastcd growth in marinc-rclatccl uscs, ancl to idcntify thc lancl availability and 
sLritability in Portlancl lìarbor, Wcst [{aydcn lslancl, ancl othcr Lowcr Columbia Rivcr sitcs to mect this 
cicmand. Iìcfìre nccs ale proviclccl iu SectÍon 7, whilc Appcnclix A proviclcs data ancl analysis rclatccl to 
Section 2. 
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SLi()TION 

Econonric History and Gontributlon 
of Fortland Flarhor 

Thc purposc of this scction is to proviclc planning anclpolicy contoxt fbr the WLII clccision ploccss by 
clcscribing tht; ccouomic history and regional rolc of'marinc-r'elatecl activitics anci lanclncccls in Portlancl 
Flalbor' ¿rttcl surrounding arcas. Furthcrmore, the section clcscribcs thc econornic contribution of'marine­
rclatccl uscs to the rcgional ccorlonry. This scction is intonclcd to portray the broacicr cconomic contoxt ol 
marinc-rcl¿itcd uses ancl thcir legional impoltancc. 

2.1 OVERVIEW OF DATA SOURCES 

Data sourccs fol this scction incluclc gencral soLu'ces aboLrt thc histoly of'lanclLrscs in PortlanclFlalbor 
prc¡rarccl 1'or and by the City of'Portlancl, intcrvicws with Portlancl Ìrlarbor busincsscs, gcospatial clata on lancls 
uses in Portlancl Flarbol proviclcd by the City ol Portlancl, as well as cmploymcnt clata. Aclclitionally, the 
scction on thc ccouomic coutribution olPortlancl Ilarbor busincsscs ancl marinc-rclatccl uscs clr¿ir,vs {Ìom ¿r 

variety of cxisting cconornic irnpact stuclics that havc bccn prepared lor thc Clity ol'Portland, thc Port o[' 
Portlancl, ancl othcr rcgional cntitics. Finally, thc section also utilizes inf'onnation lrom othcr ports in thc alea 
to comparo the characteristics of Portland Flarbor to othcr Lowcr Clolurnbia Rivcr ports. 

2.2 ECONOMIC HISTORY AND REGIONAL ROLË OF PORTLAND HARBOR 

From thc l¿rtc l9'l'ccntury, PoLtlancl I'lalbor has becn a Icacling wcst coast port cluc to its position on the 
conflr,tcncc of the Willamcttc ancl CoLLunbia Rivers, its rnulti-mr>dal trausportation inl'rastructurc, ancl its 
pLoximity to at'cas pt'oclucing substantial natural rcsoLrrccs (primarily tirnbcr ancl grain) and associ¿itccl l'inishccl 
products. From its earliest clays, thc majority of'Portlancl's cxports havc bcen law matcrials (agricultural 
proclltcts, lurnbct', mctals, and potash r,vhile irnpolts arc mort: likcly to be finisheci proclucts (airtos, Çollsllmcr 
rnatclials) lor clistribution throughout thc northwcst ancl Midwcst. Today, PoltlanclFlarboL is a 40-l'oot dccp­
water port tl-rat incluclcs thc lowcr l2 milcs of'thc Willamcttc Rivcr ancl two milcs along thc Columbia Rivcr. 
I-ocatccl at the nexus olcxcelicnt railinl'rastructr.rre, thc Olyrnpic oil pipelinc, two interstatc ficcr,vays, the 
Colurnbia River clccpwater shipping chzrnne l, ancl thc Upper Clolumbia/Snakc Rivcrs barge systern, Portlancl 
I-larbor has continuccl to serve as an important gateway f'or thc movclncnt of goocls to and iì'clm businesscs 
locatecl in Orcgon, southwest Washington, lclaho, and [urthcr aficld. In aciclition to regionaI clomestic trade , 

Portlandscrvcsasanintcruationalgateway,particularlyrvithrcspccttoAsianmarkcts. Atthctulnol'thc2l't 
ccutitry, Portlancl has bccotne a'trans-shipment ccntcr', with urorc goocls rnoviug thlough Port[anc[ to national 
and intcrnational dcstinations than arc corlsLrlnccl locally in the rcgion.T 

Disct-tssccl be low ¿ire tltc kcy rlcvcloprlronts ir-r the history of'Portlancl ovcr thc past t40 years as a signif icant 
shipping location. T'hcsc incluclc steps to cnsurc rcgularclrcclging ¿rncl thc crcatior-r of'public clocks, as wellas 
thc contiuuecl cleve lopmcnt of aclclitional lancls for expancling maritirnc inclustries. Lancls to thc north of 
clowutown r,vcrc fillcd in during thc 1920s to crcate thc CLrilds Lake anclsr,van lslanclinclustrialarcas, while 
polt lancls continucd to bc cxpanclccl to thc nolth thlough thc 1970s r,vith the dcvclopmcnt of thc Rivcrgatc 

7 'City of Poltlantl, [ìulcat¡ ol'['r'¡nsportatiorì,2006, Iircight IVlastcr I)larr 
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arca. Pclrtland's coutinuccl cxpansion to thc not'th was clue in part to thc largcr sizc of ships but also lvas cluc 
to the largc parccls ol'vacant land that wcrc availablc in thcsc alcas. Portland's lrarbol continucs to bc ¿r 

major ccouomic cnginc in thc rcgion ancl has expcrionccclsLrbstantial growth in thc ¡rast 40 ycars, 

2.2.1 Eeonomic History 

Truc to its name, Portlancl has bccome a merjor port flor thc west coast, cclipsing othcr polts alor-rg the Lower 
Columbia, ancl compcting with Scattlc ancl T¿rcorna in Washington ancl Oalclancl ancl Los Angclcs/Long Bczrch 
Ibraportiono['the globaltradcmarlcct. Thissummaryproviclcsahistoryof'Portlancl f-larbor,thclcasons 
bchind its growth, anclthc subscc'1ucnt glowth olthc city. 

Thc clcpcnclably clccp shot'eline along Portlancl's waterfi'ont was preferrecl f'or ocean-going vesscls ovel the 
hat'cler-to-uavigatc shallow watcr area acljaccnt to Ross lsland, [n 1846, Captain John Couch moved his 
opcratious lrom Olcgon Clity to Portland, helping to establish Portland as a polt city, whcrc thc iìrst halbor 
fÌrcilitics werc ¡n'ivately-or,vned clocks in tho arca now known as Tom McCall lVatcrlront Park. Whcn golcl 
was cliscovcr:cd in Calif'ornia in 1848, thc rcsultant bLrilcting boom crcatccl a clcmancl tbr lumbcr to bc 
transportccltoSanFrancisco. Poltlanclwasidcallysituatcclncarthcconflucnccof'thcWillamcttcancl 
Colurnbi¿r Rivcrs anclhacl closc ¿rcccss both to largc stancls of tirnber ancl nearby lvhcat fhrms. Thc clorninant 
cxport fÌom Portland, 1'rorn the rnid ninetccntlr ccntury into thc 1930s, was lurnbcr ancl woocl proclucts, and thc 
Clolumbia Rivcr, thc fburth largcst rivcl in thc lJnitccl States, provicleclan cast/wcst passagc through thc 
acljaccnt mountain rangcs. 

2.2.1.1 Further Development at the End of the 19th Century 

In thc 1880s OSN (nor,v the Orcgon Railway ancl Navigation Company OR&N) sct Lrp a {i'cight terminal in 
Albina,connectingwiththceastcoastin tS32ancltoSanFranciscoin lBB7, While thccomplctionolthcsc 
rail lincs alterccl how goocls 'uvcrc rnovccl within the country, thcy also gavc Portlancl strcngth as a transfìr 
point bctr,vccn rail anclshipping tnoclcs. Inclustry gror,vth parallelccl tracle growth. Wittr thc availability of law 
timbcr, saw nills sproutecl on both sidos of'thc Willamettc, as dicl other industries using wooclproducts. 
Companics making furniture, lvinclows ancl cloors, architcctural fbaturcs ancl cratcs grcw fì'cln-r thc arca along 
the clolvntown r,vatcrfì'ont south to tirc Brooltlyn neighborltoocl ancl SW Fulton Strcct ancl uorth to l,innton ancl 
St. Johns. 

2.2.1.2 Portland in the Early 20th Century 
'Ihc Lcwis anci Clarlc Ccntennial b,xposition in 1905 brought thousancls o1'visitors to thc arca, many olr,vhonr 
cleciclccl to mclve to Portland. Portlanc-l's population rnore than cloubled cluling thc dccacie , rcaching 207,214 
by 1910. This inflLrx of-people, combincd with the incrcasccl railconnections (tcn lines scrveclthe Poltland 
arca), rcsultecl iu a surgc of inclustrial growth iu the traclc and transpoltation scctols as wcll as manuflacturing. 
This growth incluclcci crcation of'many r,voolcn tc.xtilc lirms rncluding Jantzcn, Pcndlcton, anclthc Portlanci 
Woolcn Mills in St. Johns. Othcr tnajor new businesses incluclccl thc Swil't ancl Clompany mcat paclcing plant 
ncar thc Clolumbia Rivcl raii briclgc, wLrich cmployccl 1,500 workers. Poltlanclwas consiclcrcci thc number 
onelutnbcrshippingaudrnauul'acturiugcentt:rinther,vorldaccordingtoHctr¡ter's'Weehlyinl9l3. Thccity 
also ernergeci ¿rs thc nation's nLrmber onc whc¿rt port in thc l9l0s. 

The cncl of the first clccadc also blotrght ¿rbout changcs that Lrltirnatcly rcsLrltecl in the cstablishmcnt o['the 
Poltland Doclç Commission, which \,vas a part of City ol'Portlanclgovcrnmcnt. In 1909, Portland votcrs 
approvccl thc salc ol'liì500,000 in clock boncls to aclch'css ncglcct of'privatc c'locks bcginning to {¿ll into 
clisrepair, Thc mission oIthc Portlancl Dock Commission was tcl construrct anclrnaintain urunicipally-or,vnccl 
clocks, leacling to clcvelopmcnt o{'Tcrminal I along NW Front Stlcct bctwccn l4'l'ancl l7'l'Avcnlres, fcaturing 
a955-ftrotclockintcnclccltorcccive ovcrscasships, Soon¿ifter',Tcrrninal2,ttsmallcrtcrminal,opcucclattho 
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loot of'WashirTgton Strcct on ttro cast siclc, with zr li'ontage o1525 [ìct. Mcanwhile, the Fcclclal lìivcrs ancl 
Flarbors Act of l9l2 grantecl thc Port of'Portland the responsibility fbr maintaining a channcl dcpth of'35 f'cet 
irt tllc Portlitncl ilalllor. 

2.2.1.3 Growth after World War I 

WoLlcl War I crcatccla surgc in shipbuilcling, as (ìclman lJ-boats wcrc clcstroying calgo ships lastcr than thcy 
coLrlclbe built, From l9lT through 1919, Portlancl shipyards launchccl22T vcsscls, g6 ol'thcur stcclships. 
Shipyarcl employmcnt clirnbcd to 28,000 by thc encl of'1918, Ship buitding fàcilitics rangccl lrom the 
Northwest Stccl Cornpany at SW Shcriclan Stt'cet, to thc Grant-Smith-Polter yarcl in St. Johns. 

Thc Portlancl Dock Comrnission continucd to expancl, constructing Tcnniual 3 in St. Johns with 540 f'eet ot 
harbot'fì'outagc (latcr t'ctnovccl to makc,,vay f'or the St. Johns llriclgc in l93l) anclTenninal4, along thc north 
cclgcofSt..lohns,complctcdin 1920. Thistcrminal wasthclargcstanclrnostimportantolthcmunicipal 
tet'minals with 3,035 fcet of'harbor l'tontagc with thrcc slips anclfive piers which could accommodate largc 
shipmeuts ancl storage of' grain. Te rminal I inclLrclccl a grain clcvator, warchouscs, aclclitional cove red ancl 

open storagc, and bulk oiltanks. The completion ol'this tcrmin¿rlcncouragccl thc growth olncighboling St. 
Johns, suppor-tccl by iicve lopment ola trollcy linc. 

As ol 1920, Pol'tlancl's population h¿rclincrcascctto 258,288, thc 20'l'largcst city in thc US. Thc City of' 
Portlancl continuecl to bc a tnajor manulactLrring and shipping center. Also in 1920 Portland was the largest 
lr"tmbcr uranufactr¡ring city in ttre worlcl, and seconcl in thc shipping of whcat (which it bccamc thc lcacling 
shipperolby l92l)anclwool. Inaclclition,Portlanclwasthclargestflourmanr-rfàctulingcityonthcPacilic 
Coast, thc largest fìrnriturc rnanufàcturcr r,vcst o['thc Mississippi, ancl thc largest lìvcstock ancl mc¿rt packing 
ccntcr on the Pacific Coast. Thesc inc{ustries contributcd to thc primary exports of lumbcr', wheat, flour, 
agricLrltr.rral produots, wool, livestock, rne¿rts, cannecl fì'uits, vegcterblcs, ancl saluron. 

Ttte t920s also broughta nc\,v mocle o1'tlansportation to thc Portland l-Iarbor. lnl922, the PortlanclDocl< 
Cornrnissiou bouglrt Swan Islancl, using thc islancl to reccivc clrcdge spoils fì'orn thc rivcr and connccting it to 
tltc mainland. With this ncwly crcatccl lanct, the Port ol'PortlancJ built thc city's lilst airport in t928, r,vhich 
opcratcd as the City's airpolt until completion oIa ncw airport ¿rt the currcrlt Columbia Rivcr sitc in 1941, 
Durìng this titnc, thc Portlancl Dock C]ommission also scnt channe l spoils to Guilcls Lakc (sitc of thc Lewis & 
Clark Exposition) which opcnccl this arca fbr Iatcl inclustrial clevclopment. 

2.2.1.4 The End of the Boom and the Depression Years 

Thecuclof thc l920sandthc l930sbroughtagcncralslowclowninactivityanclconstnrctiou,thoughthcCity 
rcmovecl thc aging clocks ancl coustructccl a scawall in 1929. Recluctions in the pricc of luurbcr ancl whcat 
wet'e expcricncecl in thc 1920s and, along with thc marl<et crash, rcclucccl cxports and irnports at many 
tnunicipal polts. The longshoretncn stril<c of 1934 ancl its rippic e lfect threw ove r 50,000 worl<crs out of' 
r,vork, ctcmotrstrating thc multiplicr cf icct ol'inaritirnc inclustries on the Clity. Tlìc Dcpression also brotrght 
Wot'lçs Progrcss Aclministration (WPA) pro.jccts to thc lcgion, inclucling construction o['scvcral majol clirms, 
inclucling Bonncvillc. The t'csultant cheap powet gcncrertccl by thcsc thcilitics woLrlcl hclp cncouragc 
inclustrics leliaut on cor"tsistcntly inexpcnsive cncrgy, such as aluminum smcltcrs. 

2.2.1.5 The lnfluence of World War ll on Portland 

In 1940, thc Poltlancl Dock Clomrnission leasccl S0 aclcs north oITcnnirral I to thc Oregon Shipbtrilding 
Corpot'atiou f'ol a shipyat'clanclSwan Isl¿rncl.',v¿rs couvcrtccl to a shipbuilcling fàcility, whclc 147'l-2 tankcrs 
lverc corlstructcd, crcatiug oppoltLrnitics for other rnetal inclustrics. At its pcak in 1943 and 1944,140,000 
rvorkcrs wcrc part of thc mctropolitau clcfbnsc iuclustries, including 92,000 crnploycc'lby Ì{cnry Kaiscr. Oncc 
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\.var was declarecl, thc War De¡rartmcnt toolc ovcr nruch olthc opclations of'Tcrminal 4 ancl clcsiguatccl it as 

"ThcPortl¿rncl SLrb-Portof llurbarkation." Civilianrnalitinle shippingwasshil'tccltoTerrninals lancl2. 
Evcntually, Tcrminal2 was takcn out olthc public uraritimc porlf'olio when it was leascclto ColLunbia 
ìndustrics to usc iu airplanc parts rnanuläctLrring fì'om 1942 to 1945. 

Thc influx of'jobs also ¿tltractccl a large nr,rmber of wolkcrs who camc to scttte in Portlancl, ancl also in the 
soparatt: city of Vanport, {rlt thc north cclge of Portlancl (currcut location of Poltlancl Intcrnation¿rl Raccr,vay 
ancl Dclta Par[<). I3cfbt'c being flooclecl in 1948, Vanport was Orcgor-r's second largcst city in population, witlr 
tnauy of its t'csiclents involvccl in thc shipbuilciing inclustry. Portlancl's population lcachcd 373,628 in thc 
1950 ccnsus. Portl¿rnc'l's popLrlation woulcl rcmain stagnant fbr the next thrce clccaclcs as thc region's 
population growth shiltccl to thc suburbs ancl unincorpolatccl arcas, with thc l9B0 ccn,sus population of' 
366,383. But, sitnilar to rnany urban arcas in thc country, the metropolitan Portland rcgion clid scc a large 
incrcasc in population gror.ving fì'om 50 I ,000 in t 940 to I89,000 in I 989. 

Mttch of'thc manufàcturing basc rcmaincclin Portlancl, anclthc influx o1'skillcd workcrs hclpeclmany olthc 
cvolving m¿rttufactutcrs that spccializecl in construction matcri¿rls, trallsportation oquipmcnt, rnachinery ancl 
tools. Many of''thcse f-irtns, such as Schnitzct'Stecl, Flystcr, and Precision Castparts are larniliar n¿ìlncs toclay. 

2.2.1.6 Post World War ll and Shifts in Port Activity 

AfIcr thc war, Swau Islancl t'emaiuccl thc only ship rcpair yarcl availablc on thc west coAst, cstablishing a 

mat'ine cotrstruction ancl rcpair inclLrstry associatccl with the ship yarci. Thc rcrnainclcr of'Swan [slancl r,vas 

dcvclopecliutoaniuclLrstt'ialpaLkin 1957. Thetnigrationof clocksanclshippingactivitycontinuccl tomovc 
clowustrcan, ¿rs construction ol'inany clowr-rtor,vn briclgcs slowccl boattraffic on thc Willamctte River, The 
rcmovalof shipping lacilities in thc downtown ¿rrca lccl to thc Portland f)ock Commission's clccision tct 

maintaiu thc clrcclgc channclonly c'lownstt'cam fì'om thc lJroaciway Bridgc. Thc Portlancl Dock Comrnission 
rcnovatccl Tcrmiual4 afler its return 1ì'orn the War Dcpartmcnt, fùncieclthrotrgh a li6.5 rnillion boncl measure 
in 1954, Bctwccn 1945 and 1955, imports incrcasccl fi'onr40,594 tons to 227,139 tons, anclcxports incrcasecl 
fiorn 141,2l9 tons to 854,28I tons.'Ihis cornparcs to I92-5 volumcs c>f 577,21I tons o[iurports ancl580,2I9 
totrso['cxports. BylL)5T,Portlanciwasthclcaclingdlycargoportoi'thePacificCoast. 

2.2.1.7 Changes in Transportation lnfrastructure 

Just as Portlancl's position maclc it a logical crossroads fol tradc ancl lor thc growth of lailroacls in thc I B00s it 
proviclccl au iclcalplacc lor thc intcrscction oImajor north/south ancl cast/r,vcst rozrclways. This growth startcd 
with the clcvclopmcnt of'thc U.S. Highwerys, where Flighway 99 bcc¿rme thc major north/south highway 
bctwccn Vancouver, British ColLrmbia anci Los Angcles, Calif'omia, ancl U.S. Ilighway 30 proviclccl a 

convcuient, low-clevation linkagc bctwcen Astoria on thc coast tluough Portlanci and into the heartlanci ol 
Eastern Otcgon and Washington, ancl ln¿uly lnountain st¿rtcs. Thc lnte rstate ]lighway systern, bcgun in 1956 
parallclccl thcsc routcs with Inte rstatc 5 following tJ,S. 99 ancl lntcrstatc BON (now Intcrstate 84) fbllowing 
U.S. 30 thlough thc Columbia Gorgc. Thcsc highways augmcntcclcxisting raih'oacls to he [p cncourage thc 
incrc¿rsc in containcr shipping that r,v¿rs to col.nc. 

Actclitionally, thc clam builcling on thc Columbia ancl Snal<c Rivers changeci shipping pattclrrs by tacititating 
clcvclopmcut of thc bargc system that cnablccl rive r-bornc tr¿ìnspoft ol'aglicr,rltural ancl woocl proclLrcts, metals, 
ancl othcr cornmoclities fi'otn as f'al cast as Lelvistor.vn, Iclaho to Portland's marinc terminal làcilitics. Growth 
in bargc tralïic has playcc'l a largc rolc in rivcrflront clcvolopmcnt, rnalinc transportation, anclgrowth of 
agriculturaI procltrction in thc Columbia Rivel r,vatcrshccl. 
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2.2.1.8 The 1960s and Port Expansion 
'fttis pcriod hl'ought thc cmclgctrcc of ncw goocls that wcre shipped thror"rgh Portlancl fÌrcilitics ¿rs Portlancl 
bcgatr rocciviug impoltcci cars. This clcvcloprncnt corrcspondcd with thc opcning of'a Portlancl Dock 
Clommission ofÏce in To[<yo,.lapan. Iìy thc micl 1960s, approxirnatcly 1,000 autos pcr monttr wcrc hancllccl 
thlough Portlancl Doclç Comurission tcrrninals, inclucling almost all Vollcswagons clestinccl {br thc Nurthr,vcst. 
A 400-f'oot floating autornobile dock was installccl at Tenninal 4, he lping to makc Portlancl the bLrsiest auto 
import tcrmintts in the Pacific |.lorthwcst. Portland's tavorablc railconncctions, r,vith goocl scrvicc tlrroughout 
thc Northwcst ancl more tratrscontincntal rail scrvicc than any othcr Wcst C]oast po¡t, incrc¿Lsccl thc 
attt'activcncss o['Portland as an auto importcr. 

Seeking iand f'or fìrtLrre public polt fncilitics, as well as arcas to place clreclgc matcrial, 2,000 acres we rc 
purohascclin 1965 ncar the couflucucc of thc Willatnette anclColumbia Rivcrs (an area which woLrlcl 
cvcutually incrc¿'tsc to 3,000 acrcs with subscclueut pr.rrchascs). Mostly ranchlancl ancl othcr lowlancl 
flooclplain, tltis arca r,vithin uniucorporatccl MLrltnomah County bcyoncl thc borclcr of'the St. Johns tlistrict and 
Tct'minal 4 r,vor"rlcl eventually bccornc thc [ìivcrgatc Inclustrial arc¿r. 

2.2.1.9 Port of Portland 

In aclclition to maint¿rining thc Colurnbia ancl Willaurcttc Rivcr navigation channcls, thc Port oI Portlancl hacl 
¿tssttmccl a greater rolc as a dcvcLopurcnt agcncy sincc thc acqLrisition of S,,van Islancl as the City's fìrst 
municipalairport. The Portof Portlanclr,vascrcatedin lBgl,andhaclbeenLul'clatccltothcPortlancll)oclc 
Clommission until in l97l thc Port of Portlancl accluirccl thc asse ts and lLrnctiotr of the Portlancl Doclç 
Clommission. Thc Orcgou lcgislaturc amcnclccl thc Polt's chartcr to "pL{rmotc thc maritmc, shipping, ¿rvi¿rtion, 
cotnlnet'cial ancl industt'ial intelests ol'thc Port." In 1973, the Oregon Lcgislatr.rrc expanclccl the Port of 
Portlancl to scrvc Washington ancl Clackarnas countics, in acldition to Multnomah County. 

2.2,1.10 Development of Rivergate Area 

Dcveloprncnt o['thc Rivcrgatc area bccamc thc lcsponsibility of'the Port olPoltlancl, whictr cxtrranclecl 
tct'minaI opcratious, taking aclvantago of thc large alì-roLnÌts of vacant lancl ancl its icleal loc¿rtion on thc lowcr 
Willamette anclColtunbia Rivcrs which pt'oviclecl better river ¿lcccss lor thc now-lalgel containcr ships. 
Portlancl coutinuccl to be a major cxportel'of wheat, ancl onc of'the hrst maritime cleve lopments approvcd, 
altcr lanclin thc Rivcrgatc arca was fillec[, \,vas a l]cw glaiu tcnninalwith a capacity o140,000 tons hclci in 
eight t40-f'oot conct'ctc silos, allowing thc morc cf'fìcient rnovement of'larger volumes of wheat. At about tlre 
satnc titnc, the Port bcgan working on 'fcrminal 6 tiatLrring thlec container crancs, clilcct raiI se rvice, a 
containcr clistribution ccntct', aud two bcrths on 1,800 f'cet of bcrth spaco. Thc f,rrst port 1Ìrcility with 
Colutnbia lìivcr lì'ontagc, it was locatecl along the Orcgon Slough, next to thc wcstern tip of Hayclcn Island. 

As tnuch of'this arca was unclet'Multnomah County's jLrrisdictiorr ancl not zonccl t'or industrial use, thc Port 
nccclccl to work tìr'st with thc County, ancl l¿iter thc City to rezonc ancl annex thc lancl into thc City oi Portland. 
Tlrc propertics lvcre auuexecl in l9lL) ¿urcl re-zonecl uncicr a lgl6lnaster plan. Thc lancl urass ol'the Rivclgate 
¿rrca allowcci inclLrsion o1'netv matitime actlvitics with dcsignatectsites fbr cornplcrnentary inclustlial activitics 
as well ¿rs enviroutnentaI rnitigation and r,vetlancls prcservation. Thc process ol'clcveloprnent at Rivcrgatc 
cliflèrccl significantly fiom thc prcvious harbor cleveloprncnt process whcre r,vctlancls such as Guilcls Lake ancl 
the area ucar Tcrmiual4 r,vcre incliscriminatcly fillccl. Thc Rivcrgate al'ca was thc fìrst tcrmir-r¿rl alea to be 
c'leve loped uncler Leceutly passed cnvirontncntal guiclelines, preserving and--in-sornc cascs-augrncnting 
Kclly Point Park, Columbia SloLrgh, ancl thc Srnith & Bybcc Wctlands. 

Tct'minals at lìivergate have bcen cxpandccl scvcral tirncs iu thc past 30 years, inclucling cx¡ransions to thc 
clcvator systctn at'lcrminal 5 and cxpansions in contair-rcl fircilitics ancl auto lranciling capacity at Tcrminal 6. 
Rivcrgatc also was laicJ out lor other indlrstrial uses, with many of the sitcs now bcing trsccl by inclustries that 
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cotnplcmcnt thc tcrminal activitics inclLrcling matcrials manufacturing sr"rch as stccl, ancl scve r¿rl warchousc, 
c[ istli brrti on. irncl t lLrck ing corrrparr ics. 

2.2.2 Local Maritime Trends of the Last 20 Years 

Unlikc ntany maturc cities, Portlancl's inclustrial tr¿rsc has shor,vn stcacly glowth ovcr thc past 20 ycals. Sorrc 
olthis growth may bc cluc to thc strong lanclusc policios instigatcclby Mctro ancl thc City to cnsurc the 
pt'cscrvation of inclLrstlial lauds, allowing job growth iu many indlrstrics, particularly clectror-ric 
rnanufàctuling, tlrc constrLrction tradcs, air transportation ¿rnd wholcsalc traclc, 

Portlancl Flarbor has kcpt much of its lanc'l in sclvice lol rivcr inclustlialuses r,vith somc cxceptions, such as 

thc absorption ol'Terminal 1,.just north of'the Fremorrt Briclge and thc area betwcen it ancl thc Stecl Briclgc, 
into thc CcntralCity-nor,v making up thc r,vatclfì'ont alc¿r f'or tfrc ncr,v resiclcntial towers o['the Rivcr DistLict. 
This arc¿r was rozonocllor hor"rsing as part oIthc Ccntral City Plan in 1988, in orclcr to allow Ccntral City 
cxpausiou ancl acceleratc thc housing dcve lopment in thc Central City anclthroughout thc City, which alc 
both rcgional growth rnanagclrìent goals. In the early 1990s Portland adoptecl thc goal ttrat it ,,voLrld captulc at 
loast20pcrccntofthcrcgion'sgrowth. Thccliviclingline atthcStccl l3riclgcbctwccnthcrnixccl usc/highcr' 
clcnsity Ccntral City anclPortlanclllarbor luclustrialclistricts was rcf.rncd in thc 2001 Guilcl's Lakc Plau ancl 

thc most recetrt Northwest District P[¿ur. Other ftrctors rclatcd to.the convcrsion of'Tcrrninal I fbr mixcct uscs 
inclurclc thc fàct that thc arca cliclnot havc suf'f'rcicnt rail acccss lbr mocleln opcrations and was also locatccl 
acljaccnt to Front Avcnnc, which prchibitcd cxpansion. [n gcneral, thc absorption of Terminal I and thc 
clcvclopmcut o['the lìivcrgatc arca highlight thc overalltrend of'port fàcilitics moving farthel clownstrearn on 
thc Willamctte Rivcr. 

SoLrth of Dor,vt-tto'uvt.r, much olthc "Sonth W¿rtcrfì'ont" ¿rLc¿r has bcen lezonccl f'or mixccl usc, ar.ìcl is bcing 
devclopcclwith condominiums ¿rncl¿ur cxpansion ol'mcdical fàcilitics. The arca stillhas Zirlcll lVlarinc (a ship 
bLrilclcr) ancl sornc othcr smallcr inclLrstrial uscs, but is unclcrgoing tlarrsition, as was arrticipatecl in thc Clcntral 
City Plan. Outsiclc olthc Ccutral City, the arca along the cast banlc of thc Wiil¿rrncttc Rivcr, bctr,vccn thc 
Univcrsity olPortianc'lancl thc St. .lohns l3riclgc is largcly vacant, ¿urclsornc of thc propclty has bccn 
purchasccl by thc University ol Porllancl, 

Ì-lo,'vevcr, most of the other lrarbor lands on the Willarncttc Rivcr bctwccn ciowntown and thc conflucnce r,vith 

thc Columbia River havc bccn prcscrvccl tbr inclustrial usc. In thc 1980s thc Clity ol Portland cre atccl 
inclustrial s¿rnctu¿rries to cncouragc inclustlial growth ancl protcct inclustrial clistricts fì'om incornpatiblc Lrscs 

such as housirrg, higtr clensity uscs, ancl high tra['[ìc uscs. 'fhc Willarnctte Grccnway Plan (1987) crcateclthis 
zouc, be ttcr lcnown as the River Industrial Zone. 

Manyofthcolclerhalborinclustlial areasnorthofclowntownhouse river-rclatcdinclustry. In2000,¿ìsurvcy 
o1'businesscs,.vithin Guilcl's Lake ancl Lowcr Albina alcas rcvcalcclthat 65 anc170 pclccnt rcspectivcly of thc 
Liver tì'ontagc is in rivcr-dependent inclustrial usc. Thc areas upland [ì'om thcse riverl'ront plopertics inclucic 
two olPortlancl's lour lail yarcls as well as a cclncentration ol'iudustlial uses that can srLpplcrncnt thc rivcr­
clcpcnclcnt uscs. The city anticipatcs that the tank f¿inns will ¿rlso be lool<ing to cxpand thcir opcrations as 

ner,v biofìrcls arc anticipatccl. Overall, thcre h¿ivc becn liì450 million olcompletcclol fìurclcclcapital 
iuvcstmcnts rnaclc on 30 h¿rrbor arca sites fi'orn 2004 to 2007. Many o'['thcsc sitcs havc rivcr, r'ail ancl roacl 
acccss ancl usc allthrcc for portions of their activitics. Rìver-clcpcr-rclent inclustrial lancl (as clcl'ìncct in the livcr 
plan) along the Portland and Vancouvcr harbors has hacl arl avcr¿rge absorption ratc of'21 ¿rcres betwcen 1960 
and I 997. Morc t'cccntly, oI the 232 acres that we re v¿rc¿urt in I 990 ancl occupicd by 1997 (incltrcling Port 

¡rt'opcrtics), 105 acrcs lvcrc clcvelopccl as m¿rriuc cargo Lrscs,43 acrcs as matinc inclustrial, ancl 20 acrcs ¿rs 

rnal'i nc ill lì'astlrrcttrrc. 

Marine calgo tonnage hanclicd at Portlanclllarbor incrcascclby 253 pcrccnt bctr,vccn 1960 ancl2000, clrivcn 
largclybyglowthinex¡rorts. lJctwccn l9B5ancl2000,Portlanclcapturecl¿urincrc¿tscclsharcof'WcstC]oast 
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lu'ì¿uriuc cargo il-r clry bLrlks, autos, ancl ble¿rkbuIks. Portlancl, Scattlc, atrcl Tacotna hacl clcclining shat'cs of'West 
Coast cont¿rincr calgo betwecn 1985 ancl 2000, as an inclcasiug sharc couccntratccl at thc Los Atrgclcs ancl 

Long [3cach harbols. Ilor,vevcr, sincc 2000, Los Angclcs has bccn cxpcricuciug capacity probterns cattsing 

movcmcnt in thc hal'bor to sLrfl'er'. Portlancl dominatcs cargo volumc fbr thc Colurnbia Rivcr clccpwatcr 

scaports, hanclling 66 perccnt of thc total mariuc cargo tonn¿ìgc in 2000. 

Although trLrck trallic has bccomc tl're clominant moclc [Ìrr clclivcry of'goocls to ¿tncl fì.om Port fäcilitics, 
proximityol'rail lrascontinuccltoinflucrrccmoclalchoicc. Iìail isatnttjot'moclcol[t'aus¡lortationfot'occan­
bounclcargo, hanciling 37 pcrccnt of all tonnage in the rrctro atoa, in 1997. -l'wcnty-onc pct'cettt is hanc'llcclby 

barge, ancl42 percent by trLrck. Iì.ailtonnage incrcascclby LB pcrcent auuualiy in thc clccaclc liom 1993 

tl"Lrough 2003. Both trucl< anclrail torLnagc is cxpcctcctto grow approximately 2.5 pcrccnt anuLtally, whilc 
bargc is cxpectccl to bccomc a srnaller porccntagc of overall tounage with lbrccast anuualgrowth ol0.29 
pcrccnt. 

If the trencls continuc into thc fìrturc, it is anticipatcclthc Portlancl will continLtc to incrcasc its cargo volumc, 
Sincc thesc marinc terminals h¿rvc a fairly largc murltiplicr ofl'cct iujob crcation, cxpansiott of thc polt woulcl 
also cxpancl opportunitics [bt' varior"ts othcr inclustrics. 

2.2.3 Portland Harbor and Other Lower Columbia River Ports 

Othcl ports along the Lowcr Colurnbia also proviclc potential sitcs for nrarine cett'go aucl marinc indLrstrial 

businesses. f-Iowever, clif'l-crences bctlvccn thcsc ports in{'luence a busiucss clccision to locatc at onc port ovcr 
anothcr. This scction contrasts thc ch¿rr¿rcteListics olthc Port of Portlancl to thc othcr Lowcr Coltrtr-rbia ports, 

including ttrc Ports ol Kalama, Longvicr.v, ancl Vancouver. The available lancl at thcso sites ancl thc associatccl 

l'acilities anci fìtnrc plans tor each port arc also cliscusseclto provicle colltcxt lor the rclativc availability ancl 

substitutability of'lancl at clif l'ercnt ports iu thc l-owe r Columbia River. 

Intcrvicws wcrc conducteclr,vith several businesscs within thc Poltlancl Flarbor. The purposc of'these 
intelviews was to cleterminc thc importancc of'marine inclustrial dcvclopments to bttsinesses l1o\,v and in thc 

futurc. [n adclition, thcse intcrvicws \,verc usccl tcl vcrify results lrom previous rcscarch. Busincsscs 
intervicwcd includccl an automotivc import compauy, a rail service plovicicr, liquid bulk company, ctry btrlk 
cornpany, ancl a rcprcscutativc fiorn a raiI cousulting fìrm. 

Intcrvicw topics covcrccl cLtrrcnt opcrations, fiturc plans, isstrcs ol futulc unccrtainty, ancl sitc suitability 
rcquircmcnts. Common thcmes fì'om thesc intcrviews wcrc the importancc olinterrnodal conncctious, 
comrncrcial trcncls, and possible constraints lor f'uturc glowtlr. For cxample? cvcl'y person iutcrvicwccl spolce 

to thc impoltancc o1'railancl thc aclvantages of rnr"rltiplc rail scrvicc proviclers within Portlanclllarbor. Many 
notccl that thc plescncc oltwo rail scrvicc ploviclcrs rcsults iu bcncl'tci¿rl ratcs fbr lrarborbusincsscs. 

2.2,3.1 Portland Harbor Þistinguishing Feature$ and eargo Typcs Handled 

The L,owcr Colun-rbia Rivcr Ports at timcs work coopcrative ly to maintain thc ircalthy tt'anspoffatioll ccollomy 
that scrves thc lcgior-r, bLrt at tirncs also compctc with one anothcr to attract a llcw clicnt or uclv sct'vicc at'ca. 

Thlough publishcd rcscarch ancllrclsonal intcrvicws, thc aclvantetgcs aucl clisacivantagcs olcach of thc ports in 
thc Lowcr Clolumbia arc clescribccl bclow in olclcl to portray the degrcc to which avail¿rblc lancl at ol]c port c¿ul 

substitutc t'ol availablc land at anothcr port in thc rcgioLr. This analysis is intcnclcd to mct'cly idcntily thc 
potential f'or substituting lancl at or.lc polt l'or another, ancl shoulcl not brl interpretccl as an asscsstnent of which 
portsr,voulcibcmostsuitablcfbrcliflèrelrtkinclsof'marincinclustlialcxpansion. Awidcvarietyoffacbrs 
inflLrcnce final clccisions on whcrc to locatc inclustrial activitics, inclucling uucertaiu fìttLtt'c national ancl 

intemational cconornic ch'ivels, availability ol'firnding, plivatc uegoliations, and public pcnrtitling proccsscs. 

Still, an ovcrvicw of thc clif'f'crotlcos calì providc founclational infbrmatioLr fbr planning in thc Portlanclllarbor. 
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In gcncral, Portlancl is clistingtrishecl as lrcing the rnost significarlt transpoltation hub ou thc Lolvcr Coluurbia 
Rivcr. Portlarrcl is locatccl at thc ncxus of'two intelstate fi'cer,vays (lntcrstate-5 ancl Intcrstatc-tl4), thc 
couflttot.tcc oIthc Willamottc auclColurnbia Rivcrs, thc intcrscction of'tho north-soLrth ancleast-wcst Class I 
r¿ril lines, anclalso has an intclnationalairport. I)uc to its proxirnity to Pottlancl, thc Port olVancoLrvcr has 
casy acccss to this transportatiott systctn. Whitc allot'the Lowcr Columbia polts (with thc exccption of St. 
I'lclcns) arc loc¿ttcclon cll'ncar Intcrstatc-5 ancl arc locatcd nca.r the north-south lincs of'both Class I lail lincs, 
thc Ports of Vancouvel ancl Portland arc thus clif f'ercntiatccl in thcir lcvcl of acccss to truck, rail, ancl air' 
transportation. 

As sumtnarizccl in Tablc 2-1, Portlancl is firrthcl clif'flerentiatccl in that it is thc only port on the Lor,ve r 
ClolLunbiaRiverthathanclleslargccluantiticsofalltypcsol'cargo. Inparticularly,Èortlanclisclistinguisheclin 
that contaiue r ttaf'fic on thc Columbia R iver is ce ntcre d at the Port of Portland. T'his is due to the fäct that 
many olthc inbouuclancloutbouucl containcls eithcr originate or arc clcstinecl [t,r locations in thc Portland 
mctlopolitan arca. Thc Ports of'V¿rncouvcr ancl Portlancl arc also thc only ports on thc Lor,ver C]olurnbia Rivcr 
that handlc Iic1uicl bulk (pLimarily petrolcum proclLrcts) ancl automobile cargocs. Location in a metropolitan 
arca is not ouly itnportant f'or attracting thcsc cargo types, but it is also important to attr¿rct marine indLrstrial 
busincsscs. Thcse birsir-rcsscs bcnc['it from thc acccss to a lzugc, highly skiltccl labor lorcc as wcll as 
proximity to [oca[ supplicrs ancl bLrycls. Intcrvicws with Portlancl Harbor businesses attcst to thc lact that thc 
indLrstry clustcts in the l{arbor arc highly intclrclatcclancl contLibute to the ovcrall sLlcccss oIthc arca. 

Portlanclis thus ciiff'ercntiateclliorn othcr Lowcr Columbia Ports bccause it handles largc volumcs of all types 
of czrrgo. Aclditionally, Portland has a largcl popLrlation of skillccl labor ancl a largcr local inclLrstrial basc that 
cau gcucratc clustcr bcne['its ancl adclitional oppoltunity for marinc-relatccl busincsscs, particLrlally marinc 
indtrstrialbttsincsscs. Flowcvcr, thc bcnctìts oIbcing locateclin a major metropolitarl area ale also enjoyed by 
thc Port of Vaucouver. Thc bcne f its <l{'a rnctropolitan location may not bc as important fbr such c¿ìrgocs ¿ts 

grain, clry bulks, anclblcakirullc, as cviclcnt jn thc firct that thcsc calgocs arc hancllccl at nearly all Lower 
Colurnbia ports. Dcpending on thc specilic cargo, its hanclling rcquircmcnts, ancl its localtransportation 
moclos, marinc itrclustrial land in Portland may be highly sLrbstitutablc for marinc inciLrstrial lancls at othcr 
Lowct'Colurnbia ports. For other marinc cargo ancl marinc inclustlial uscs, marinc incltrstLial lancl in thc 
Portlancl mctropolitatr arca (in Vaucouvet or Portland) may not bc as casily sutrstitutccl f'or Iands clscwhcrc in 
thc Lowcr CloIurnbia. 

While locational consiclcrations urake lancls in Poltlanclmorc clesirablc fbr certain marinc-rclatecl uscs, othcr 
ports appcar to bc less lancl constrainccl atrcl lravc lcss contamination. The Port oI Portlancl has thlce sitcs 
availablc: the Suttlc Roacl Sitc at Tcrminal 6 has approximatcly 30 acrcs availablc r,vhich coulcl bc suitablc lor 
cxpausiou of thc automobilc tcrtninal, the T-4 Picr I sitc is approximatcly 35 acres ancl coulcl bc suitablc lor' 
lic¡uicl bulks or local/r'cgional ct'y bulk usc, while thc 6.5 acrcs locatcclat thc upstlcam enclol'Toyota at 
Tcrrninal4couldbeusedtocxpancltheToyotafàcitity. AssummarizcciinTablc2-l,Portlanclhasnolalgc, 
shovel-rcacly sitcs, whilc scver¿r1 othcr ports clo lravc such lancls available. Fultherrnorr:, known 
contamination olin-w¿rter ancl uplancl arcas is limitcd at other ports, while Portlancl Harbor is listccl as a 

strpcr{ìrnd sitc clue to in-watcl contarnination ancl rnany upland arcas surronnding thc harbor have suspcctcd 
contarnin¿ition. This coutarnination callics signiticant costs ir-l tcnns of'ltotcntial firtulc liability as wcll zrs 

clcvclopmcnt costs that rnay dctcr mariuc-rclatecl usc. 
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Table,2¡1 '".rrLrand ând,Cargo e hafácteristics of 'Loúer,eofu;ùb!à'Rivef,Ports 

Port of
Characterislic 

Kalama 
Port of Longview Port of Vancouver Port of St. Helens Port of Portland 

Cargo Handled 

Containers No No Yes (Very Limited) No Yes 

Automobiles No No Yes No Yes 

Breakbulk Yes Yes Yes No Yes 

Grain Yes Yes Yes No Yes 

Dry bulk No Yes Yes Yes Yes 

Liquid bulk No No Yes No Yes 

Lgnd Availability 

'NoTotal shovel ready acreage over 1 00 acres Yes No Yes	 Yes 

Shovel ready contiguous sites over 50 acres 1 0 3	 l 0 

Access to adjacent additional/undeveloped lanr Yes No Yes	 Yes Yes 

Undeveloped sites greater than 100 acres No No 1	 I 1 

Contamination 

Contaminated sites No Limited (on private Limited Limited (1 site has some Yes (Portland 

land not port (groundwater contamination from previous Harbor Super[und 
property) contamination on owner) Site, Upland 

acquired site) Contamination on 

Private lands) 

2.3 ECONOMIO OONTRIBUTION AND VALUE OF MARI¡IE.RELATËD USËS 

As clesclibecl above, cconomic dcvclopment of thc City olPortlancland the regiorl as a whole has allvays bccn 
closely linked with lnarinc-rclatcd iuclustry in Portlancl [-larbor'. The cleglec to which marinc-related uscs 
currcntly contributc to thc rcgional economy (clefinecl as the four-couuty arca of'Clackarnas, Multnomah, 
Washington, anci Clark County) can be analyzcd using trvo rclatccl fbctors: 

t, 	Nurnber and strength of thc tinkages bctrvccn mârinc-rclâtetl c,conornic scctors and othe r cconomic 
sectors in the regionâl economy. Linkages can be baseclon purchasc olinputs fbr thc marinc-rclatcci 
sector (goods ¿ìtlcl scrvices proclLrced by other sectors) and pnrchasc o1''oLrtputs li'om thc rnarinc-rclated 
sectols (goocls ancl services rcqllircd by other soctors), The more rìumcrous tl-rc inclustrics connectecl to 
the tnarine-re latcci uscs, ancl thc strongcr thc linkagcs ancl intcrdcpenclencies, the grcatcr thc cconomic 
iurportancc of'the marine-rclatecl uscs in thc rcgional cconolxy. 

2. .Iob and income irnpact of m¿rrine-relatecl economic activity. Thc rclativc sizc of cmploymcnt ancl 
incotnc in thc marinc-rclatecl economic scctors as wcll as thc sizc of cmployment and ir.rcornc in closely 
relatcd sectors clcpe ncle nt ou tnarine-re latcd uscs inclicatcs thc ovcrall economic irnpoltance o{'rn¿rrinc 
lclatccl uses. 

"lhis section cliscitsscs thc cxisting stuclies and d¿rta that proviclc inlormation on the dcgloc o{'economic 
clepetrclcucy and importancc of'marine-rclatccl uses in Portlancl. AlthoLrgh thcre are llurncrous cxisting studics 
to clraw from, aucl scveral that cstitnate cmploymcnt and incoure in rnarinc-rclatcd inclirstrics, clata gaps 
prcvent fìrll quantifìcation of the totalccotromic contribution in tcrms of'jobs ancl incomc in scctors closcly 
linkccl to tnariue-rclatcd uscs. Givcn thcsc clata gaps, thc intcnt olthe scction is Lo characterizc the linkagcs 
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bctwccn rnarinc-rclatecl uses and othcl cconomic sectors in Portland to givc a sensc olthe potcntial total .iobs 
ancl incornc contribution of'marine*rclatccl activitv in all sectors. 

2.3.1 Overview of Economic Links 

IVIarinc-r'clatccl inclLrstriaI aucl tnarinc cargo Lrscs arc linkccl to a grcat number of'other inclustrial ¿rctivitics 
r,vithin Portlancl and thc rcgiott. Marinc inclustrial Llscs are situatccl on thc livcr in orclcr to utilizc r,vater' 
tt'ansportation ['or impolt ot'cxport of thcil primary or I'rnishcd goocls. Thcsc r.n¿rrinc inclustlics alc liukeclto 
othcr industrics locatecl iu Portlancl ['larbol and clsewherc in thc rcgion, inclLrcling wholcsalc traclc, local ancl 
regional trzrns¡lortation finns, m¿inufacturing lirms, ancl rctail lìnns. Malinc cargo tcrminals hatrcllc ancl 
transport fÌ'e ight that is vital to uullìcroLrs othcr inclLrstries located thloughout Orcgon, Southwcst Washington, 
artd beyontl. Thcsc busiucsses depencl on thc transportation hub at Portlancl FJarbor cither fbr transport ol' 
thcir proclucts to international or lcgional markcts (such as grain, stccl, or rnincrals), or loL thc provision ol' 
inpiLts of thc wicic varicty oifrcight matcrials importccl throLrgh Portlancl [[arbor, whcthcr pctrolcum, 
corlsLlmcr apparcl, aLrtomobilcs, or ra\ry matcrials. 

To iclcntify thesc linlcs, this scction fìrst cliscr,rsscs thc primary malinc-rclatcd scctors oporating in Portland 
I'larbor, inclucling watcr transportatiou, warchousing ancl r,vholcsalc tlaclc, mctals manulàcturing, ancl 
tlausportation cquipmeut l'trms. Thc re latcd, linked irrclustrics that arc associatecl r,vith tl-rese inclLrstries arc 
thcn discussccl. As a starting point, this analysis asscsscs thc cconomic scctors that arc linkccl with walcr 
transportation activitics, ¿ts ¿ur inclicator olr,vhich scctors cicpcncl on r,vatcr-bolnc trnnsportation ploviclccl by 
Poltlancl FIarbor. F'ollowing thc linkages furthcr, wc find that all scctors in the Portlancl lnetlo area aucl 
bcyoncl arc linkcd in somc vvay to scctors that lely on watcr transportation. Thc challengc is to identily those 
ittclttstrics that arc tnost clcpcuclcnt on watcr transportation, ancl gain ¿ì scuso of thorr ectllrornic inrportancc in 
tlrc lcgiou. 'fhis analysis is intcnclccl to vcrify andcxpand ttrc bociy of econornic impact rcsc¿trch on the 
ecotromic importancc of mariuc-rclatecl uscs in the Portlancl Flarbor to help inf'orrn thc cluestiorr of how thc 
¿rtrucxatiou o['Wcst F:layclen Island l'or tnarinc inclustlial uscs coulcl hclp sustain a hcalthy fìtule ccol-rorny for 
thc Cìity. 

Thcrc ¿rtc sotne 1.3 million jobs ncloss ararlge of inclustrics in thc PortlanclMctropolitanrcgion, which arc 
explorccl rnorcfullyiuscctiou3of'thisreport. Thissectionolthcrepoltrcvier.vsthcactiviticso['thePortlanc{ 
Ilarbor, auclthc'I't'zursport by Water inclustry within thc harbor. This overvicw is intcndcd to proviclc thc 
contcxt of thc harbor-rel¿rted activities within thc rcgion and the linkagcs of that activity to thc rest of thc 
rcgicln's ccolìolny. 

2.3.1.1 Primary Sectors & Glusters Dependent on Marine Transportation 

Rmploymeut by inclustry iu Portlancl Flarbor is analyzcclusing geospatial clata proviclcc{ by thc City of 
Portlancl on 993 palccls totaling 5,979 actes. This data is fi'om the City's Working l-larbor analysis conclLrctccl 
in2004; thc wolking harbor gcography is thc samc as thc Portlancl [-larbol geoglaphy. Employmcnt data fì'orn 
thc 2008 Quarterly Census ol'limployrncnt anclWagcs is availatrlc f'or48l parcels (4,334 acrcs), with an 
estimatccl 35,000 jobs. Excltrciing parce ls clcsignatccl as rcsicicnti¿rl uscs, thclc arc 5,953 acrcs in 897 parccls 
in thc Portlancl Ilarbor. Among thesc, I l7 parccls arc clesignzrtccl as livcr-clcpenclcnt, r'ail-clepcnclcnt, or both 
rivct'- atrclr'ail-clcpcnclcut. Thcsc lancls cornprisc just ovcr onc-half of thc total land arca, anclaccount fbr jLrst 
unclel 24 pcrcont o{'ttre area's estirnated 35,000 cmployccs. As cmploymcnt clata wcrc not available fol all 
parccls, thc analysis is limitccl to thoso parccls fbr r,vhich complctc cl¿rta welc availablc. 

Rivcl clepenclcnt uscs arc clclìnccl tnLhe Porllctnd Zoning C'ocle as "¿r use which can bc carricd out only on, in, 
or acljaccnt to a rivcr bccause it rcqLrires acccss to thc liver f'ol waterbome transportation ol recrcation." River 
clcpcnclcut Ltses wcrc classifìccl by thc City, anclwcrc lurthcr cliviclecl{br this stucly into marinc calgo ancl 

tnarittcindustrial uscsbascdonowncrshipandcxistingusco['thcsitc. Ttrcrcarc46parcclsiclentificcl bythc 
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City as river-dependent, which aggregate to a total of 1,787 acres. Of the 46 river-dependent parcels, there 
are 28 with available employment data. Data for these parcels indicate 2,707 employees in river-dependent 
uses, of whom approximately 76 percent (2,067 employees) are employed in marine industrial uses with the 
remaining 24 percent (640 employees) employed in marine cargo uses. Figures 2-I and 2-2 display the 
employment distribution and the job categories for parcels designated as marine cargo. 

As would be expected, jobs on parcels classified as marine cargo are mostly in the wholesale trade and 
transportation and warehousing categories. Employment classification on marine industrial land uses is much 
more diverse. Of the 755 acres of marine industrial land, employment data are available for 542 acres that 
provide employmen| for 2,067 workers across a range of industries. Over half of these employees ( 1,098 
jobs) are classified as working in Manufacturing, another 504 jobs in Transporlation and Warehousing, and 
the remainder classified as a range of service, and construction jobs. 
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Note: Excludes parcels for which no employment data were available. 

Source: Oregon Employment Division, 2008 Quarterly Census of Employment and Wages, C¡ty of Portland GlS, merged by ENTRIX, and tabulated by Bonnie Gee Yosick LLC 

Figure 2-1 Employment Distribution for Parcels Classified as Marine Gargo 
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Note: Excludes parcels for which no employment data were available. 

Source:0regonEmploymentDivision,200SQuarterlyCensusofEmployment.andWages,CityofPortlandGlS,mergedbyENTRlX,andtabulatedbyBonnieGeeYosickLLC 

Figure 2-2 Gategory of Jobs for Parcels Classified as Marine lndustrial 
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Ilor thc [,524 acrcs of'land clcsignatcd as rivcr-dcpendcnt fbrr,vhich crnploymcnt clata arca avail¿rblc, thclc arc 
atr cstimatccl 2,100 cmployccs across åì range olinctustrics. Ovcr onc-thircl arc classil'recl as tlanspoltation 
ccltriirrrrcut rnanu fuctrrlirrg. 

Accorcling to thc employurcnt data lrom thc 2008 Quartcrly Ccnsus of Ernployrncnt ancl Wagcs, over ol'ìc­
thirclolthe cmployrncrìt ol-r thc rail-clcpeuclent parccls is in thc raih'oacl Lolling stock rnanulactuling industly, 
most lil<cly Oregon lron Works. Thc cconomic impact olthcsc l,009.jobs in thc railroacl rolling stock 
manulacturing scctor is cltrantifìccllatcr in this rc¡rort, as is thc cconornic irnpact of thc Transpolt by Watcr 
inclustry, 

Within the context of'thc Portlarrd Mctlopolitan region, these harbor.jobs replescnt ¿r srnall f'r'action oltotal 
crnploymcnt within thc rcgion, br,rt thcy arc intricately linkcd to thc ovcralleconouric activity o.['thc rcgion. 
As has bccn notcd in nurncrous othcr rcpolts, thc rcgion's cconor-r1y is hcavily cicpcnclent on the traclccl 

scctors,ancl all lbrLnsoltr¿ursportationarcintcgral tosustainingthcscecor-rornicscctols. Some of'thc 
connections zrrc cxplorccl bclow. 

2.3.1.1.1 Cluster and Linkage Analysis of Water Transportation lndustry 

Industry clustcls are genclally clcf.rnecl as gcographic concentrations oIintcrcounectccl compaLrics ancl 
institutions in a particular f iclcl. C]luslcr analysis--thc rclentifìcation ol'groups ollirms or inclustry scctols that 
sharc sitnilar supplicrs, skills, rnarkets, ancl wollccrs-has been used as part of'tlre City of'Portlancl cconomic 
clevclopment clforts lor ycars. Thc City has uscci the results of'cluster analysis to bettcr unclcrstancl thc 
LcgionaI cconotrìy, to fbcr.rs its econclmic clcve lopmcnt agencia, ancl to iclentify irrclustly partr]ers. 

Clustcr efTorts typicalty analyz.c various traclcd sectors. Accorcling to a paper on ho.uv to incluclc economic 
imperct infbrrnation into invcstrnent clccisions f'or lransportation projccts by thc Economic Dcvclopmcut 
Rcscarch Group (2008),s 

Tha /rctcled incl¿tslt'ia:;,\'('r'vc'¿1.\' tt ¡trimcrr¡, gcrterulor of w,aulth by procltrcing more thun c'¿tn lte 
cottsumecl loc:ctll¡,, ['{r¡tvever,.fì'otn ct lrons¡trtrtatittn perspective, trctclec{ in¿lu,s'tria,v ctt'c 

intportcrnt l¡ecouse lheir proclucts are lrctctecl ancl hence tle¡tent{ on long-cli.rtqnce 
lrcrn.sprtrlcrlir¡n connectir¡n.; lo cltsloners in ncttir¡nol r¡r internationol marlcet:s. As ct resttll, cut.l, 

major recluclir¡n in acces,v to c:uslomers outsicle the region c'an have seriotts intplic:ation,s'.fòr 
manv tracle¿l inc/uslries'(ancl therefi¡re lhe l.¡roacler econont¡t). Thus, lransportotion's,support 
fòr trctclecl incltLstries noÍ onl¡,enctbles lhr¡se inclustries lr¡ generole wectllh.fòr'Íhe region, bul 
lran,s:¡tortcttion het:ontes ctn itnprtrtctnl clelerntinqnt o./'their./irturc econonlic prospecls. 

Therc are scvcral inclustry clustors that arc most rcliant on marinc torminal ancl harbor activitics. A clustcr 
aLrd linkage analysis oI five plimary inclustrics clepcnde nt on water transportation lvas concluctccl f'or a lour­
county arca, inclucling Multuomah, Washiugton, ancl Clackamas countics in Olcgon, and Clark County in 
Washiugton. Tl-rcsc inciustrics arc hanclling of'automobilcs, transport rnanufhctLrLing (including balgc 
manulacturing companics), hanctling ol stccl slab, petrolcurn, zìncl papcr and cartons. Thc analysis uscs thc 
IMPLAN'q 2007 clatasct. In aclciition to bcing onc o1'thc inost comrnonly usecl tools iu cconornic irnpact 

[Ìxccutivc Surnmary, Prcpalccl f'or lhc Portlancl [Jusincss,,\lli¿ncc ancl Polt olPortlancl, Availablc al 
rvrvu,.plltqlþ9{ljtq(Cplr1..J l-l.Xt9-J_ru1¡:*.tlr¡-clLç¡*l:DJJ*!¡çç$rnrv.rrcllì 

IN4PLAN is a slatic eclLrilibritun input-clutput mociel fìtst clevelopecl in 1979 by tlie U.S. Forest Service in coopelalion 
with the Fecleral L')niergency Managemeut Agency ancl the [J.S. BLn'eau of Lanc{ Management to assist the Folesl 
Selvice in lancl ancl resource planning ancl managcment.'fhe progralll has becn u¡rclatecl ancl irl¡rlovecl oveL 

sLtlrsec¡teut years ancl is nolv one of the rnost commonly-usecl cconornic nrocleling too[s fbr measuring tlre econonlic 
inrpae ts of tlcvclo¡rrrrcrrl ¡rlojccts. 
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analysis; IMPLAN is also frequently used for cluster analysis, by examining the relationships of industries to 
their buyers and suppliers. The structure of the model mimics the monetary transactions for consumption 
within an economy, allowing a detailed examination of the effects of transactions between businesses and 
between businesses and final consumers. 

Findings from the cluster analysis indicate that employees in these water transportation-dependent sectors 
have higher than average employee compensation. All of these sectors are also strongly linked with other 
manufacturers as well as wholesale trade, indicating the importance of trade and movement of goods to these 
industries. Detailed findings from the analysis are provided in Appendix A. 

2.3.1.2 Other Sectors & Clusters Dependent on Multi-Modal Transportation 

In addition to the industries analyzed above, there are other industries not strictly defined as marine dependent 
which benefit from the multi-modal transport available in the harbor. These industries, indirectly supported 
by the marine transpotl, might not locate in the harbor were it not for the combined multi-modal transport. 

The industries with the greatest employment in the Portland Harbor include Manufacturing, Wholesale Trade, 
Transportation and Warehousing, Administrative and Supporl Services, and Construction. The distribution of 
employment provided by the Quarterly Census of Employment and Wages is shown in Figure 2-3 below. 
Industries are shown by 2-digitNAICS code (for example, construction is NAICS sector 23). 
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Note: Excludes parcels for which no employment data were available 

Source: 0regon Employment Division, 2008 Quartefy Census of Employment and Wages, City of Portland GlS, merged by ENTRIX, and tabulated by Bonnie Gee Yosick LLC. 

Figure 2-3 Employment Distribution by Sector in Portland Harbor 

2.3.2 Regional Jobs and lncome lmpacts 

Regional economic impact studies analyze how one or more sectors of an economic system ripple through a 
larger economy due to the interconnectedness of economic activity such as water transportation. Economic 
activity within the sector that is the focus of the study is called a direct effect. The economic 'ripple' that 
occurs when the economic activity within the study sector (i.e., water transportation) increases demand in 
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relatccl econotnic scctors that cither sLrpply inprrts Ltr watcr transpoltation or trtilizc r,vtrter transportation 
outputs is callccì the inclircct el'flect. Auothcr c['f'cct typically reportccl in im¡ract stuclics is thc inclucccl cf fuct 
that occurs whcu thc change iu ecor.lornic activity af'fècts incomcs to woll<cis ancl proprictols, which thcn 
incrcascs thcirhotrschold spencling, thus stirnulating cconomic activity in rctail, rcaI cstate, ancl othcr. 
consunlcf-rclatecl scctors. 

As clcscribed abovc, watcr transportation is an integral componcnt to many industrics locatccl in thc Portlancl 
llarbor'. Thcsc watcr-clcpcnclcnt inclustries arc thcn linkecl to othcr industrics in thc harbor ancl clscwhcrc 
tht'otrghoLtt the mctro regicln. This scctioLr dcscribcs existing cconornic irnpact stuclies as r,vcllas nc\,v analysis 
cotlclttctcd IbL this stuciy that quantilics elcmcnts ol'the economic activity suppoltccl by marine transportation. 
Thcsc studics tvcLe conchrctcd lor a rangc of purposcs, ancl most limit thcir analysis to pafts of singlc 
industrics. Noue of'the analyses attcrnpt to cluantily the ovelall econonic irnpacts of tllc harboroðtiuiti"r. 
Sirnilarly, thc ob.icctivc of'this currcnt assignrnent is to proviclc context f'or thc many inter-rclatecl inclustrics 
fìrnctioning in thc harbor, t'ather thau attcmpt to plovicle an ovcrall analysis of cconornic impact tioln harbor­
relatccl activitics. 

2.3.2.1 Previous Studies 

Thc impacts of'Portlancl [l¿rrbor on thc rcgionalccorìorny lravc bccn stucliccl ¿rt clif'lcrcnt gcographic scalcs 
f'ocLrsiug on dilfèrcrrt inclustry scctols. Prcvious stuclies have lbcuscd on the irnpact ol'Portlancl l-larbor 
industry activity in thc Portlanc'lcconomy tbr a nurnbcr of clilfercnt purposcs inclucling inclr"rstlial lancl uso 
plannittg. Othcr stuclics havc f'ocusccl on watcL transpoltation ancl marinc tcrrninal activity in an attcmpt to 
isolatc thc bcnel'its o['thc hat'bor itsell'. Still othcr stuclios havc aclclrcssccl thc iclca that onc of thc most critical 
cconomic bonefits of'thc hartror lacilitics is that it is part of a linkccl mLrltimodal watcr/rail/truck 
transpottatiou systcm that collcctivcly attracts comrrìorcc. As such, it is ciif'flrcult to isolatc (or creclit) any onc 
elcmcntof'that tt'trusportation system r,vith econornic results bccausc it is thc prescnce of all transpor.tation 
tnodcs that scrvcs to attract economic activity. For this rcason, sornc rcscal'ch has consiclcrecl thc impacts ol 
inclustrics that arc clepcnclcnt upon the transportation systcm. ['rcvious cfïolts to cluanti{y ccouornic impact 
telatccl to Portlancl l-larbol inclLrclc: 

o A 2003 ecouomic impact analysis of'clistribution inclLrstry by Martin Associ¿rtcs 

o A 2003 cconomic impact analysis o['Portlancl Flarbor by E.D. Flovcc & Company; ancl 

o A 2003 cconotnic impact aualysis of Poltlar-rcl l-larbor fì:eight rail by Cambridgc Systcmatics 

o A,20Qi e conotnic irnpact analysis oI Port ol Portlancl Marine Tcrminals by Martin Associatcs 

Approachcs lor this pt'evious research have varicd both in rncthodology anclclata, Data clillcrcnces i¡cluclc 
clif'flclcnccs in sottrcc, gcographic scopr:, anctthc clcgrcc to which inclustrics arc aggrcg¿ttecl. Mcthodological 
clil'fct'cnccs tcnd to lo[low fiom tho purpose olthc str,rcly, thc r.vay intcrclcpcnclencc olhal'bor inclustr.ics is 
hancl[ccl, ancl thc lcvcl ol'cconornic impact cstimatecl (c.g. jobs, gross revenues, clircct aucl inclirect irnpacts, 
etc.). T'hcse studies arc cJiscussccl bclow and thcn sumrnarizccl in Table 2-3. 

2003 Study of the Economic lmpacts of Distribution lndustry 
Onc ecottomic impact stucly was cornpictcd in 2003 by Martin Associates anclcstimates the econornic irnpacts 
of thc clistLibtrtion industt'y on thc Portlancl rcgional ccol'rolny."'Thc rescarch is bascclon 67 intcrvier,vs r,vith 
local business lcadcrs witltin thc Portlancl IIar:bor clistribution industry inclLrcling wholcsale traclc, 
warchottsing, ancltt'ansportation sectors. "I'his inftrrmation is thcn analyzcclin a¡r input-output moclei callccl 
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IMPLAN. This stLrcly clcfìncs thc Portlancl region as thc couLlties of Clackamas, C]l¿rrl<, Multnomah, ancl 
Washingtotr (p.2). Irnpacts cstitnatccl incluclc clircct, inclircct, ancl inducecljobs ancl incourc, as wcllas 
statc/local taxcs (soc Table 2-2). 

Table 2-2 Economic lmpacts of Value Added Distribution 
lndustry on Portland Regional Economy 

Economic lmoact 

Jobs 17,242 

Direct 7,864 

I nduced 4,283 

I ndirecl 5,095 

Personal lncome SBO9,B 1 1 

Dìrect s278,287 

lnduced $363,723 

lndirect s1 ô7,801 

State/Local Taxes $88,600 

State Taxes s60,300 

County/Local Taxes s21 ,000 

Tri-Met Tax s7,300 

Noie: Dollars in Thousands 

lable Source: fulartin Associaies. 2003. 

2003 Bureau of Planning Study of the Economic lmpacts of Portland Harbor 

In 2003, thc Portlancl Bureau of'Planuingrr auclE.D. Flovcc & Cornpanyr2 complcteclthc Portlancl FJarbor 
InclLrstrial Lancls StLrdy. Bascclon thc livc-coLrnty region of Clackamas, Columbia, Multnor-nah, Washingtorr, 
anci Yarnhill Countics (Portlancl Mctropolitan StatisticalArca, or Portlancl MSA), this stucly Lrscs mLrltipliers 
cstitnatccl by thc Bureau o['Economic Analysis through the Rcgional Input-OutpLrt Moclcling Systcm to fincf 
that the harbor is responsible I'or one in cight regional jobs in 2000 accountirrg for almost 100,000 jobs in ttre 
metro area with a payloll ol'53,5 billion. At the water transpofiation lcvcl, employmcrlt grcw I .6 percent 
al-ruttallybetween l9B0and2000. Ovcrthatsarnctirne periocl,thcPortlanclMSAshaleof totalnationalwater 
transportation cmployrncnt incrcasccl fiorn 0.76 percent to l.ll pcrccut, a substanti¿rtshift. Adclitionally, ttre 
rcpoft inclicatcs the water transpot'tation industry ernployce carnings are 43 pcrccnt highcr than the avcrage 
employcc earnings f'oL all scctors iu Mulltnomah County in 2000. At thc transportation inciLrstry levcl, the 
rcport fincls that cvery trallsportation crnployee in the harbor study arca rcsults in 2.4 jobs in thc Portlarrcl 
MSA totaling 15,34 I jobs (c1ire ct, inclircct, ancl inclucccl job irnpacts) i,vith a payro ll o f [1459. t rnillion, 

2003 Study of the Economic lnpacts of Portland Harbor Freight Rail 

A sttrcly by Cìambriclge Systcmatics, titlecl The Freight Rqil oncl the Oregon Ecctnctn4, Stucly reports that of thc 
10.5 rnillion tons (Sl I.2 billion in valuc) that wcrc shippecl to ol fiom thc Port of'Portlancl in2002, fìrlty 6.2 
millionor59pcrccntarriveclot'clcpartcclbyrail.'lhcrnajorityollhcsctons,5.Tniillion,wclcloaclcclontcr 
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occan going vcssels ancl apploxitnatcly -530,000 tons olrail shipmcnts wclc loaclecl [ì'om rnarinc vcsscls onto 
trains. If'asimilarpcrccutol'thcof'l997rnarine tcminaltonÌìagc(5gpcrcentof'[0.Brnilliontonsin t997) 
wcrc assluncd to havc bccn rnoved by rail, this calculation woulcl rcprescrlt 6.35 niillion tons. Whcn matchccl 
with thc st¿rtcwiclc.volumc ol'55,2 rnillion tons of'rail movcd in 1997, this volume suggcsts that roughly ll.5 
pcrcent o['all rail movclncnt in thc statc also rnovccl by rvatcr through Portlancl l-larbor. Thc study also f-ouncl 
thatMultnotnahCouuty,thclocationoIthcPortof Portlancl,ships4l pcrccntolall rail tonnagcinthcstatc 
auclreccivcs 69 pcrccut oIall Lail tonnage, fìrrthcr strcngthcning thc firct that transpoçtaticln connectivity is a 
drivcl of cconomic activity. 

With thc conncctivity bctween lail ancl watcr tlauspoltation iu urind, thc irnpacts lì'orn inclLrstries that arc lail 
clcpcnclcnt arc firrthcr cxarnincd. 'fhc stucly by Cambricigc Systcmatics analyzes thc Commoclity Flow 
clatabasc to iclcntify top commorlitics (ranl<ed by weight) or:iginating ancl tcnninating in thc Poltl¿rnd 
Mcttopolitan rcgiou, locusing attcr-rtion on thc rnovement ol'specif'ic commoclitics, inclucling rnincral bullcs, 
grains, automobilcs, contzrincrs, ancl brcakbull< cargo. 'f hc stucly firrthcr analyzcs USDOT clata on cstimatcd 
rail cxpencliturcs by inclustry group lor ttrc Portlancl iVletro rcgion and thc state as a wholc, noting that thc 
Ittmber, r,vooc1, anclpaper prochrct indLrstry spent !i159 rnillion on rail sclvice in2002. With annualoutput of' 
$2.9 billion, this inclustry srLpportccl 12,000 jobs, In aciclition, thc scconcl lalgcst purchascl olrail sclvicc, thc 
transporl.ation ecptipmont industry, spcnt l1ì106 million on rail scrvicc. This inclustry proclucos $4.9 billion ancl 
supportecl a total ol11,200 jobs in 2002.The wholesalc traric inclustry was f'ound to spcncl Íì49 million on rail 
sclvice and the inclustry's output was lli15.2 billion which supportecl55,600 jobs. The primary uretals inclustry 
also spcnt a largc amount of'[r"rnc1s on rai[, approximately $30 million in2002. This inclustry's output was 
S t.4 billion ancl it supporLccl J ,J\\.jobs. Thc chcmical inclustry was the fil'th largcst purchascr ol'r'ail l'rcight 
anclspcnt approximatcly S t3 rnillion on rail, which supported an inclustry outplrt ol.$777 rnillion and 2,358 
jobs. 

2007 Study of the Econonic lmpacts of Port of Portland Marine Terninals 

A later study also by Martin Associates tbcuscs on thc Port of Portland. 'fitlccl the Local ancl Regioncrl 
Ec:ctnornÌc lmpcrcts o.f lhe Porl of PorÍluncl,r] thc stucly cstimates the rcgior-ral cconomic impacts gcnolatccl by 
ttrc cat'gcl ancl vesscl activity at marir.rc tcrminals in Portland Flarbor. Thc results sllggcst cconomic irnpacts ol' 
uearly 5996 million ancl 6,568 jobs as a clircct rcsult o['the Portlancl Harbor thlough public and privatc 
tcrtnitral activity in 2006. T'hc analysis filrthor cstim¿rtes an avcr¿tge salary cyf 547,760 t'or thc jobs dircctly 
¿rttribLrtable to marinc tcrtninalactivity, ncar'ly Íi996 rnilIion in business rcvcnLle, $1.4 billion in pcrsonal wagc 
ancl salary incomc aucl local consumption cxpcncliturcs, ancl ncarly Sl46 rnillion in statc ancl local tax rcvcnuc. 
Incluc{iqg dircct, inclirect, anclincfucccljobs, the slucly cstimates total cmployment attribntablc to rnaline 
tcrtninalactivityatl9,036jobs. Thisanalysisr.vasbaseclonaslrrveyol2g5cmploycrsr,vithoperationsin 
Portland Flarbor, and publicly-availablc clata li'our the Ccnsus Burcau. The analysis also clisaggregatcs 
etnploymcnt irnpact by geography olr:csidence and by type ol'cornmoclity hancllcd. 

The analysis catcgorizccl the impact into f ivc broacl catcgories: 

o Sulfàcctransportatìon; 

Vlaritinlc scrviccs'" 
e Port of'Portlancl; 

o Banlçing/lnsurancc/Lar,v; ancl 

o Shippcrs/Cìonsignccs. 

ll' 
Nr[,,rtin À,ssociatcs, 2007. thc [.ocal ancl tlcgional licononric Impacts oflhc Porl olPortl¡ncl,2006 
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SLrrfìrce tretnsportation is firrthcr cliviclecl into rail ancl tlr"rck, while thc lnaritirnc scrviccs catcgory is 
clisaggrcgatccl into tcrminals, Intcmational Longshorc ancl Warchousc Union (f LWU), tor,ving, pilots, agcr-rts, 
surveyols/chandlcrs/marititnc scrviccs, 1'olwalclcLs, warchoLrse & containcr rcpair', gclvcrnmcnt, matitirnc 
cqLtiprncnt/cclustructiou, ancl bargc. Thc inlòrnration bclow surnmarizes f'inclings fì'om this rcport by cargo 
typc lrancllccl by marine terminals. Thc -lransport by Watcr indLrstr:y analyzccl corrcspoucls roughly to the 
J'crtninals sr.rbcatcgory within Maritiurc Solviccs in the Martin analysis. Othcr catcgories in thc Martin 
analysis c<lrrcsponcl to othcr inciustly scctots. As notcd in thc Martin rcport, some ,jobs cannot bc accuratcly 
attributccl to a particLrlar commodity or inclustry. 

n 	Containers -- In 2006, 1.5 miliioll short tons oi'containcrizccl calgo, or about 123,000 containers r,vcre 
movcdonvcssclscallingthcPortolPortlaucl,creatiug346clirectjobs. All containcrizcclcargowas 
hancllcclbyPortoIPoltlancl fÌrcilitics,thcmajolityviaTcrminal6.'fhrcchunclrccloncjobswcrccreatccl 
in thc local tnrclcing iuclustry. In aclclition to the tmck impact, other kcy employmcnt catcgorics inclLrcle 
tnembcrs olthc IL,WU (173 fìrll-tirnc cqr.rivalcnt workers) ancl lB0 jobs with rvarehousc anclcontainer 
t'cpair fìrms, Thcrc arc also l l5 jobs r,vith fì'cight fbrw¿irclcrs/custornhousc brokers boolcing ttrc frcight and 
clearing irnports through U.S. cLrstorns. 

Breakbulk -AboLrt 76,000 tous of'bleal<bullc cargo movcclvia the Port of'Portlarrcltcnninals in 2006, 
crcatiug 75 clir:cct jobs, thc mzrjority of'which are r,vith rncmbers olthe ILWIJ. 

o 	Socla Ash -- 2.4 million tons ol socla ash cxports oliginate iu Wyorning, arriving via Lrnit train clilectly to 
thc bLrlk loacling ftrcility. A tot¿rl o['[31 clircct.jobs wcrc gcr]cratcclby this cxport tnovc. Thc majority ol' 
thosc jobs arc hclcl by tLWU and lail crlployccs. 

o 	Graill -- Thc rnajority ol'thc 6.4 million tons of'grain oxpoltcclvia thc Portl¿rnil l-larbol consists of'whcat 
originating in Ot'egot-t, Washington aucl thc Dakotas. Thrcc clevators rnovc this grain, two o1'lvhich arc 
private tcrtninals, whilc thc thilcl ein,ator is locatccl on Port of'Portland propcrty. About 60 pcrcent olthc 
grain is exportccl via the grain clcvatol lcasccl fìrm the Port of Portland. AboLrt 60 pcrccnt of thc 840 
clircct jobs are with thc railroacis uroving the grain. 

. Potash--Thc l.9milliontouso['potasl-rexportccl h'omthcPortof Portlancl f¿rcilitìes,creatingg4clircct 
.iobs, arc primarily with ILWU anclthc r¿rilroacls moving thc potzrsh Íiom Canada. 

o 	Dry Bulk -- Dry bulk colntnoclitics cousist of'ccrncnt, lirncstonc, fbrtilizcr, auclsancl anclgravcl. Ncarly 4 
rnillion tous olclry bulk cargocs move via bargo in thc Portl¿ind l:larbor ancl sr.rpport 943 dircct jobs with 
IocuI trurcl<crs. tcrrnilraI opcratiorrs arrcl bargc opcrutious. 

¡ 	 Liquicl Bull< -- ln 2006, 99,000 tons of'othcr liquid br,rllc cargoes such as fbrtilizcrs ancl f'oocioil movccl 
via tho Portland I-lalbor'. Thesc c¿ìrgocs supportcd 47 clircct jobs, prirnalily r,vith local tcrminal opcrators 
ancl trucking f irrns 

e 	Autos -- 'fhe Port o f Poltlancl is thc lcading ar"rtomobile import port in thc Pacitìc Northr,vcst. In calcndar 
yczrr 2006, thc Portland auto lacilitics handlccl 464,000 import and cxport automobilcs. Tl-rc hanclling of 
automobilcs gcucratcd 796 clircct jobs, ol which 44 pcrccnt arc lvith telminalo¡rerators anclaLrtomotrile 
processiug tàcititics. ¿\bolrt 30 percent ot'thc clircct.jobs arc in thc surfàcc transportatiou scctor, and 
abotrt 57 pcl'cctìt of thc sut'fàcc transportation sector.jobs gcucratcd by thc transport of'autourobiles arc 

' with thc tlLrclting fìt'ms, and thc balancc by lail. T'hc movcment o['automobilcs gcnerates l6l full tirnc 
jobs fbr thc ILWU. 

e 	 Iron ancl Stecl -- The 836,000 tons of'stcclslab irnports ancl 148,000 tons ol'stcclvia the public marinc 
tcttrrittals gcncratccl 727 clírcct.i<tbs. '['hcsc.jobs are plimarily associatccl with thc rcccipt olstab, ancl thtl 
cmployces of thc localstcclrnill impolting thc slab. Thc majority of'this cargo is truckcclto the local mill 
or to clirect iurportcls 

* 	 Petroleum --About 5.8 rnillion tons ol'pctrolcurn ploclucts movccl to ancl lìoul thc privatc tcrrninals 
along thc Clolurnbia Rivcr Systcn'r. Thc 5.8 rnillion tons olpctrolcum gcncratccl562 ctircct jobs, of which 
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60 pclccut is with localtrLrcl< distribution fi'orn thc rivcl terrninals hanclling thc proclLrcts. Othel kcy job 
impacts arc lvith bargc opcrations clistritruting thc pctroleum ploclucts r,rp-rivcr', as wclI as bunkcring 
activity. 

c 	 Forest Proclucts -- The 214,000 tons of'cartons anclpapcr rnovccl in thc Portlanclllalbor by berrgc, 
crcatiug 191 clircct,jobs, thc mz¡olity with thc local importcr ¿rnclclistlibution ['ilms. 

This analysis is thc bcst cstimatc of'thc im¡ract of'cconomic activitics occLrrring within Portlanclllarbor. 
llo'uvevcL, thc analysis is limitccl to calgo and marinc-rclatccl activity, ancl clocs not incluclc thc m¿rrinc-rclatccl 
iuclustrial activity clcscribccl in the ¡rLcvior-rs scction. 

Summary of Previous Studies of Economic lnpact 
Ilven with their ntcthoclological clillercnces, anclclilfbrenccs in scope, fìnclings ft'om thcsc prcvious analyscs 
can inf'orm this cf't'olt, inchtcling: 

" The Portlancl llarbor is linkcct to a rangc ol'iurlustlics, palticulally wholcsalc traclc, transpoltation ancl 
warclrclusing, ancl othor forms of' transport. 

" Tltc rnultiplicrs rcsult irr highcr numbcrs of'jobs zrncl output linkcd to thc river than jLrst c{ircct jobs 

o 	Thc movcmcnto['goods link thc v¿u'ious transport-rclatccl inclustrics (Transport by llail, Transportby 
Watcr', Transport by Air, ancl Transpolt by Truc[<) 

Au ovct'vicw of'thc cliff-crcnt stuclies that lravc becn complctecl inclLrclirrg thc ditl'clcnt gcograptrics, clifl'cl'cnt 
approachcs, ancl cliff'crcnt purposcs, is proviclccl in Table 2-3 bclow. 
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Tabl'9¡2¡3,'.,r,.s,q.rnnra¡y:ôf:sLudiès.afjmpacts,ot,Portland:Flarbor,tndtstqy,snrPôrtland,l¡letro Area 

Portlanci Metro Area lmpacis Poriland Meiro Area (Couniies) 
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Wholesale 

Trade, 

Transportaiion, 
Nladin Assocrales, and Enlire Portland metro 
2003 Warehousing region 7 A^Á 17.242 s809,81 1 lmplan X X X X 

Harbor. lndustrial 
Poriland Bureau of Disiricts dovrnstream of 
Planning,2003 Transporiation ihe Steel Bridge 6,460 15,341 s495,1 00 RIMSII X X X X X 

Harbor. lndustrial 
Ponlanci Bureau of Districis downsiream of 
Planning.2003 All lndustry the Sieel Bridge 34,272 99, /ÕJ $3,510,000 RIIVSII X X X X X 

Ponland l\4etro, Freighl 
Cambridge Rail Dependent 
Sysiemaiìcs, Inc Freight Rall I ndusrries 88,850 $355,000 Rail, 51 1,200.000 toial NiA X X X X X 

Tra¡sportaiion 
Marine 

Ser,lices. 

Banking, 

Government. 
i\4artin Associates, lVlarine 

2407 Consiuction Poftland Harbor 6 568 19,036 $1 ,426,777 Excel X X X X X 

Noie: Dollars in Thousands 
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2.3.2.2 Estimates of lmpact of Marine-Related Uses in Portland Harbor 

As notccl abovc, thc 2007 Martin Associatcs stucly prcscnts thc rnost comprchcnsive cstirnatc of'the impact of­
tnarine-rclatcd cconomic activitics occurrir-rg within Portland I-[arbor. Ilowcvcr, thc analysis unclolcsIimates 
totaI cconotnic irnpacts, as it is lirnitecl to cârgo and marinc-rcl¿rlccl activity anci clocs not inch,rclc thc clircct or 
totalcconomic contribLrtion o['m¿u'inc inclLrstrial activity. The 2003 Burcau olPlanning sttrcly cstiLnzrtcclthe 
ccouomic itnpact of'all inclustry within thc Portland L:larbor, which likcly rcsLrlts in ¿ur ovcrcstirnatc oIthc 
impact of tn¿rrinc-rclatecl uscs, sincc not all harbol alea inclustrics clepcnd on malinc lransportation. The total 
rcgional cconotnic impacts of'm¿rrinc-rclatccl uscs arc thus cstimatccl to range bctwccn thc valucs lrom these 
two studics: total (dircct, inclircct and inclucccl) crnployrnent is estir-n¿rted to range f'rom 19,000 to 100,000 
jobs, while total iucome gencrateclfrorn these jobs is cstimatcd to range fiorn $1.4 billion to 53.5 biltion 
anuually. 

Transport by Water 

Onc criticalcomponcnt of marinc-relatccl activity is thc Trzursport by Watcl incfustry, which cnablcs ¿rncl 

cuhauces thc othcr tcrminal ancl rnarinc-rclatecl indLrstrial activitics. This scction ol thc analysis cxplorcs in 
more cletail the economic impact of'thc Transport by Water inclustry. With only 834 clircct cmployccs, it 
accottnts fbr less than I 3 pet'ccr-rt of thc clircct ernployees attributccl to marinc tcrminal activity in the Martin 
t'c¡rot't. As such, it is irnportant to notc th¿rt thc Transport by Watcl iudustry is but onc sr-nall componcnt of the 
cmploymcnt and cconomic activity in the Poltland Í:larbor. 

Using a2007 clata sct spccifÌc to thc four-county PortlancliVlctro rcgion, an analysis using IMPLAN inciicatcs 
that Transport by Water has 834 clircct cmployccs and zrpproximatcly 5540 million in outprLt (scc Table 2-4). 
This cstimatc is comparablc-though slightly lcss than-the 976 ernployccs cstimatccl in tcrminal 
cnrploymcnt in maritirne serviccs liorn the Marti¡r stucly. 

Table 2-4 Economic lmpact of Transport by Water lndustry, 2007 

0utput $s40,000,000 $247,709,000 $1 16,976,000 $904,685,000 

Employment 830 2,020 1 ,010 3,860 

Entployee Compensation 977 ,7 47 ,000 $89,809,000 $35,1 04,000 $202,660,000 

Average Compensation per Employee $93,200 s44,000 s34,700 s52,500 

Source: lfulPLAN 2007 dataset, analyzed by Bonnie Gee Yosrck, LLC 

The estimatcd 3540 million in clilect econornic output gcrìcratcs an aclclitional ncar'ly $248 rnillion in indirect 
olttpttt ancl ncarly S I l7 rnillion in incluccd outpnt l'or a total estinratecl economic output of ncarly Íì905 million 
fiorn transport by watcr. 

The clirect ctnployment olB34 jobs eurcl5540 rnillion output in tho'flansport by Water industry srLpports ovcr 
2,010 indircct etnployccs itr a range oIrclatcd iuclustries, and anothcr 1,0t0 ernployecs fì'orn induccclspcnding 
fbr a total irnpact of 3,860 jobs. Again, thc Martin analysis cstimatccl 976 in tenninalomploymcnt in 
marititne scrviccs in 2006, but cliclnot clisaggregate thc or.rtput and ¡:crsonal incomc impacts of'those tcrminal 
cmployccs l'rom the total, so a tlircct comparison is not possiblc. 

Finally, of'thc 5540 million iu TraLrsport by Water outpLrt, ncarly $78 urillion is ctrcct cmploycc 
compcusation. Acicling cmployec compensation to employccs in cliLcct ancl indircctly irnpactccl inclLrstries 
rcsttlts in totalctnploymcnt olncarly 3,900 jobs sLrpportcclby the Transpolt by Watcr inclLrstty. As notecl 
cat'licL, averagc compcnszrtion fbr thc water transport inclustry scctor is highcr than the avcragc hrl all 
iuclustrics. 'l'hc rcsulting valucs gcncratccl by this analysis arc dif flclcnt than thosc gcrrcratcclby thc Martin 
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rcport clur:: to dclìnitional and mcthoclologicalclil'fclcnccs in thc analyscs. In particular', rnirch olthc tcrrninal­
re latccl cmployment rcsLrltiug fiom this analysis rÌlay not bc as aclocpratcly captutecl as in thc Maltin stucly. 
This is bccattsc many ol'thc pilots, tclwcrs, forwaLclcrs, ancl othcrs ¿ìrc not catcgorizccl in thc "lransport by 
WatclscctorinthoIMPLANclata. Inthcsccascs,the Martinstuclyshoulclh¿rvccovclcclthcsctypcsof'firnrs, 
whilc thc IìVIPLAN clata r.voulcl not. As such, thc highcr impact valucs fì'om thc lV[altin repofi are potcntially 
consistcnt with thc IMPLAN lesults prcscntecl hcrc. 

2.4 SUMMARY 

ll'his scction has providccl au ovcrvicw of'thc cconomic histoly ancl rcgional cconomic contribution of 
Portland Ilartror ancl marine iuclustrial lancluses. For ovcr 140 ycars, Portlancl has becn a successf'ul port city 
atlcl continttcs today in this rolc cluc to its location at thc ncxus olexcc[lcnt rail inf'rastmctLrLc, inclucling thc 
Olyrnpic oil pipclinc, two iutcrstatc li'ceways, thc ColLrnrbia lliver clccpwzrtcr shipping channe [, ancl thc Uppcr 
Colunibia/Snal<c Rivct's bargc systcm. Maline cargo tclrninais hancllc ancl transport flcight that is vital to 
l-turnorotls othct inclttstrics locatccl throughout Olcgon, Southr,vest Washington, ancl bcyoncl. Calgo movcmcrìt 
through the Portland Ilarbor has grown stcaclily ovcr thc past ccntury, ancl recent trencls inciicatc continuccl 
firtttt'c growth. A wiclc r.vcb of industrics lcly on watelbornc transportation, inclucling wholcsalcrs ¿lncl 

rctailcls who irnport constrtncr pt'clclucts, manulàcturcrs that irnpoLt raw ancl intcrmccliatc goocls, ancl 
manufacturcrs ancl n¿rtulal rosourcc inclustries that cxport proclucts. 

Portlancl Ilarbor scl'vcs ¿rs alì cconotnic cngine l'ol thc rnetlo rcgional oconomy. Thc Portland I-Iarbor is homc 
not only to transportatiou and clistribution activities linl<cd to marir-rc tenninals, but also manufacturing 
facilitics that lcly clu marirtc transpot'tation. Thcsc malinc-relatccl inclustnos arc linlcccl to othcr inclLrst¡es 
locatcd in Portlancl HaLbor anci clsowhcrc in thc metro aroa, inclucling wholcsalc traclc, local ancl rcgional 
transportation fìrms, manu[äctuting lìrms, ancl retail fitms. These businesscs clepencl on the transportation 
hub at Poltlancl [Iarbol either f'or transport of thcir proclucts to intcrnational or lcgional markcts, ol f-or thc 
provision of inptrts olthc widc varicty ol fì'cight m¿rtclials importccl through Portland l{arbor, whcther' 
pctroleurn, corlsumcr ap¡rare[, automobilcs, or raw matclials. 

Thcsc tnaliuc-lclatccl iuclLrstries arc thcn Iinkcd to otht;l inclLrstrics in the halbor and clser,vhclc thloughoLrt thc 
mctt'o region. Past stuclics inclicatc that calgo anc'l manulactLrring activitics clopcnclcnt on watcrbornc 
transpot'tzttiou contriblttc signifìcantly to thc mctro rcgion's cconomy. Thesc stuclics inclicatc that rnalinc­
rclated economic activity gcnclates fiom 20,000 to 100,000 jobs and l'rorn S 1.4 to 3.5 billion annually in 
legional income. 

Although thcre at'e scvcral othcl ports in thc Lowcr ColLunbia Rivcr', inclLrding thc p<lrts o['I(trlama, 
Longview, St. Flelens, ancl Vaucouver, Portlancl is distingtrishccl in the lcvcl of its transpol'tation conncctions 
and its location in a largc metropolitan arca. Thc metro area providcs a largcl population ol'skillccllabor ancl 
a lat'ger local inclustrial basc that can gencratc clustcr bcncf,rts and aclclitional opportunity 1Ìrr rnarinc-rclatccl 
busincsses. As part of the Portl¿tncl metlopolitan area, V¿rncouver also has this aclvantagc ovcr other Lowcr 
Columbia Rivcr pot'ts. Ilowcvcr, Poltlancl is clif'f'crentiatcil lìom Vancouvcl ancl all othcr Lowcr Colunibia 
Ports becattsc it is thc only port that hancllcs largc volumes of all c¿ìrgo typcs (spccifìcally, it is thc only port 
that gcncrally hancllcs containcrs). lVhile sou-ic marinc inclustrial Lrscs could lrc suitable at any l-ower 
Columbia Rivcrport, forccrtain lancl Lrses that rely on all typcs ol'transportation connections ancl a largc 
poptrlation or itrclustt'ial basc, marinc inclustrial laucl in thc Portlancl mctropolitaLr arca (in Vancouvcr or 
Portlanct) may uot be as casily substitutcclfbr lancls clscr,vherc in thc Lowcr Columbia. While locating in 
Portlancl may be tnorc clcsirable I'or sotne marinc-rclated uscs, other ports nppcal to bc less Iancl coustraincd 
(ancl have largcr contiguous, shovcl-rcady sitcs), and may havc lcss contaminatiol-r. 
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Trends and Forecasts for Marine 
Relaüed Uses 

The pttrposc ol'this scctiou is to iclcntify thc [cve I o1'mal'inc inclLrstrialcconornic activity Iilccly to occur within 
Portlancl llarbor. Thc analysis consists of'a 30-ycar (to thc year 2040) forecast of.f ob anclcargo growtlr 
¿tssociatccl r,vith inat'inc industrial clovclopmcnt opportunitics. A levicw olcconomic arrcl clemographic trcnds 
is first proviclccl, Iòlloweclby a cliscussiou of ctnploymcnt ¿rncl lancluse trcnds morc spccilic tcl marine 
indtrstLiaI opportunitics in Portlancl [:[arbor. These sLrbscctions rcly on clata lrom intcrvicws ¿rs wc[[ as 
pLrblishccl clata to providc historical ¿urcl cun'ent contcxt to thc marinc c¿rrgo anci ernploymcnt growth fbrccasts, 
A subfinalsection proviclcs thc marine cargo and job-gr:owth f'orccast. Thc lorccasts are bascd on cliffbrent 
assumptions about the typcs of rnarinc inclustrialclcvc[opmcnt that coulcloccur ovcr thc planning horizon, 
rcsLrlting in a low, mcdiutn, ancl high cstirnatc of job growth. Thc thre c sccnalios rc{lcct unccrtainty rcgarcling 
ovet'a[1 ecouomic growth, busincss location clccisions, magnituclc olcalgo rnovcrl-ìcnt, ancl thc Portlancl 
Flarbor cargo markct sharc. 

3.1 OVERVIEW OF DATA SOURCES AND KEY ASSUMPTIONS 

This scction covers ¿r rcvicw olrclevant tlcncls ancl clata lelatecl to thc cconornic cnvitonment, crnploymcnt in 
general, population growth, ancl othel fäctors that can support thc maline industrial forccasts. The cl¿rta ancl 
rcsearch presentcd in this scction has bccn gathered fì'orn a valiety of sourccs ancl is intendcd to providc a 
broacl unclcrstancling anci intcrpt'ctation of'thc Portlancl cconomy. For this reasoll, data ancl information aLc not 
always comparablc iu tcrms of gcography ancl classification. Iìor cxample, much of thc infbnnation pcrtains 
to thc largcr cconotnic t'cgiou lcnowu as thc Portlancl Mctlopolitan Statistic¿rl Area (PMSA) which includcs 
livc Orcgou countics plus Clalk aucl Shaurania counties in V/ashington State. Yct other iuf'ormation is 
prcscntccl at thc cout-tty lcvcl, r,vith a particular f-ocus on Multnomah County, whilc othel inf'oruration is 
prescutccl lbr thc Oregon pot'tiou o['the PMSA. Anothcr cxamplc is that thc classif ication of dif ftrent types 
oliuclustries varics ft'om rcscarch organizaticln to organization, and/orannuaI data rnay havc been collcctccl at 
cliff'crcnt points in the ycar car"tsing somc cliscrepalÌcy betwccn soul'ces. In all cases an attcmpt has bccn macle 
toiclcntifythe geographicbounclalyof'thcinf'omationprescntccl. Also,anel'forthasbceumadetocalculatc 
whel'cver possiblc avcl'age annual growth ratcs (AGRs). Annual growlh ratcs allor,v f'or trcucl clata to bc 
comparccl in tcrms of thc ratc of glowth or clccline, anci may bc calculatccl f'or ¿innual changes in any kincl ofl 
time-series clata, 

Scveral clcments ol' thc approach to l'olccasting marinc inclustrial cargo ancl cmploymcnt are similar. Thcsc 
¿tfc: 

Both forccasts ¿rrc clcvelopecl undcr the assumptiou that public infì'astl'ucturc is coutinually cicve lopccl 
over thc lolecast horizon to accommoclate increascs within thc scctor. 

o 	Both fbrcc¿tsts wcrc clcvclopccl by consiclcriug thc largcl regional gror,vth within thc scctor, ancl then 
anticipating thc share of thc lalgcr gror,vth that r,voulcl likely occur r,vithin thc Portland Flarbor. 

Both fbrecasts werc clcvclopcci by anothcr organization, zurcl rcvicr,vccl ancl ad.jtrstccl by the ENT'RtX tcam 
Ibr thc purposc of this rcport. 
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llotli proviclc lotv, high, ancl most lil<cly sccuarios to acoolnlìloclatc unccltainty stcmming [i'om a valiety 
of'factors inclLrding ovclall cconornic growth, comrnoclity flows, timing oltlrc cconomic rccovcry, zurcl 

cotnpctition tiorn other rcgional ancl local marinc inclustrial fàcilitrcs. 

3.2 GENERAL EMPTOYMENT AND POPULATION TRENDS 

Thc rcccttt cconotnic clorvrrturn has hacl a substantial cflf'cct on cmploymcnt in Portlancl ancl thc rcgion. 
Orcgon's uncurployrnent stancls at I 1.3 pcrcent Ia as ol'Octobcr, 2009 cornparccl with a ra,tc of 7 .2 in Octobcr' 
ol'2008, ancl 5.2 in2001. For the Portlancl Metropolitan Statistical Area (PMSA), which covers scven 
countics iuclucting Clark ancl Skamania CoLrntics in Washington Statc, scasonally acljLrstccl uncmploymcnt 
was at a ratc of ll.6 in Octobcr of'this ycar, up tì'orn 6.8 at thc samc timc last ycar, ancl 4.9 .:n2007. 

Busincsscs wilL expancl morc slolvly than originally lbrccast ancl it will takc some tirnc f'or employmcnt in the 
arca to rccovct' to 200l leve ls, As ye t it is Lrnclear what cf'fbct this will h¿rvc on population growth in thc arca. 
Fcr,ver pcoplc arc moving throughout thc country becausc lrornc pliccs havc clroppccl and thosc who might 
havc moved uray bc less likely to if'thcrc is a risk ollosing moncy on their homcs. On thc othcr hancl, r,vith 

uucmploymeut ratcs high throughoLrt thc countly, somc pcoplo rnay movo in Lropes ol fiucling ncr,v 

opportunitics, ancl thc gcncral rcclistLibution o['workcrs may rncarl that in migration continucs to thc arca 
unabatcrl. 

In gcnet'al, thc currcut reccssion lras causccl a short-tcrm clcclirrc on local cargo and cmployrncnt, bLrt this 
tlctrclis cxpectccl to bc rcvclseclin 2010, with annualglowth lorccastccl to be posilivc thlough 2040.Thc 
Portlauci tnetro rcgion has grown fÌrstcr in both cmployment anclpopulaticlu than othcr arcas oIthc colrntry, 
ancl this tt'cucl is cxpcctccl to continue in thc immccliatc fìtLrrc, with gror,vth slowrng aftcr 2030. 

o 	 Population Grolvth. Popr.rlation growth in thc Portland rnctro alca has outpaccd state ancl national 
growth, averaging 2.5 pcrccnt annr"rally lrom l9B0 to 2001. Annual growth lrom 2000 to 2060 is 
fbrccastccl to zrvclage 1.2 pclce nt, with glor,vth to 2030 fbrecasted at the highcr ¿urnual ratc of' I .5 pcrccnt. 

o 	 (ìeneral Ernployment Growth. Siucc 1981, Orcgon has cxpcricncccl¿rveragc cmployrnent gror,vth of 2 
percent annr"rally (cornparcd to [.7 pcrcent nationally). Por:tlancl rnctro aLc¿r cmployrnent is cxpectecl to 
ucatlytnirrot'populationgrowthratc. Ernploymcntisforecastccltogro\,vat¿urannu¿rl avcragcratco['1.2 
perccrÌt f'rorn 2000 to 2060, with a higher annual gror,vth r'¿rtc of [.4 pcrce nt cxpcctccl through 2030. 
Mctro f'orcc¿tsts cmployme nt growth of'approximatcly 23,600 jobs in thc Coluurbia Harbor area (which 
incluclcs PortlanclFlalbor but is a lalgcr gcographic arca) tiom 2010 to 2035. 

3.2.1 Employment 

Nou-fàrm cmploytneut in the PMSA includcs signifìcant inch,rstries such as hcalth care ancl social assistancc 
(10.2 pelcent), ri:tailtiacle (10.2 perccnt), ancl manul'acturing (9.9 pcrcent). Thcsc crn¡rloyrnont lcvcls arc 
consistcnt with thc statc ancl national lcvcls as cictailcd in Table 3-1. 'fhc PMSA has slightly grcatcr 
cmployment conceutrations in wholcsalc traclc, anc{ prolcssional ancl tcchnic¿rl selvices than thc nation or thc 
statc. The regiou also has slightly lowclconcentrations olcrnployment in ¿rccomrnoclations ancl fbod serviccs, 
govcrutncnt, aud rctailtraclc than thc statc or nation, Multnornah County, which is hornc to Portland l"larbor 
ancl thc ma-iority of'urarinc inclustrialcnrirloymcnt, has a slightly highcr conccntration of curploymcnt in 
'I'rans¡rot'tation and Warchousing; Fiuancc ancl Insnrancc; Plolcssional, Scientific ancl Tcchnical Scrvices; ancl 
Managcmcnt whcn compalccl to the state ancl n¿rtion. 

l'' 
Or"gou Iinr¡rloyurcnt [)cp¿tltrnrtìt. 2009. l..lncrnployntcnt ltâtcs. ¿rcccssccl ¿t rv-r,r:\1¡1¡litvrnf'Lxrrg 
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Table 3-1 Employment by Non-Farm lndustry, 2006 

Portland MSA Multnomah Oregon US 

Employees Employæs 9/o Employees Employees Yo 

Forestry, fishing, related activitìes, and other N/A 35,770 1 .6o/o 1,014,400 0.6% 

l\4 ining 1,i00- 0,1o/o N/A 3,68 1 0.2o/o 984,900 06% 

Utilities N/A' 1 ,618 0.3% 4,964 0.20/o 576,500 0,3f0 

Construction 89,371 6.70/o 25,534 5.1To 150,561 6.7% 11,641,100 6.1Yn 

Manu factu rlnçt 132,671 9.9% 40,343 6.9% 217.114 9.6% 14,51 2,000 o 10/ 

Wholesale trade 67,334 5.0Y0 26,995 4.6% 89,537 4,0% 6,657,800 

Retail kade 137,704 102% 50,299 8.7% 255,349 11.30/" 1 S,282,000 10.8% 

Transportation and warehousing 37,200- 2.9o/n 25.524 a 40/ a ao/4,4% 68,813 5,887,700 

lnformation 29,740 14,206 2.40/. 42,724 1,9% 3,537,000 2.0% 

c o0/Finance.and insurance 61,041 4,5% 28,333 4.90/o 85,602 8,429,700 4.7% 

Real estate and rental and leasing 59,203 4.4% 23,817 4.1% 89,921 4.0Y0 B, 142,400 4.6Yn 

Professional, scientific, and technical 
services 91.977 6.8% 46,647 8.0% 128,427 5.7% 1 1 ,866,300 6.7o/n 

iVlanagement of companies and 
enterprises 23,682 1.8% 14,753 2.5T0 31 ,849 1.4T0 1,965,200 1 .10/" 

'1Administrative and waste services B1 ,271 6.0% 32,770 5,6% 125,923 5.6% 1 ,1 80,300 63% 

a aotEducational services 37,688 2.BYo 19,904 3.4% 50,770 3,833,000 

Health care ancl social assistance 136,913 10.2fo 63,409 10,9% 242,233 10.8% 1 8,204,900 10.20/o 

Arts, enterlainment, and recreation 31 ,318 15,778 2.7% 51,204 2.3% 3,736,900 a ì0/ 

a ao/Accommodation and food seryices 90,382 42,853 161 ,529 1 2,253,000 6.9% 

0ther services, except public 

administration 73,196 5.4% 31,404 5.4o/n 125,347 5.6% I 0,1 40,700 

Government and government enterprÌses 143,743 10.70/. 71,586 123% 291 ,065 12.9% 24,257,000 13,6% 

Total Non-Farm 1,343,510 98.70/o 580,688 100% 2,252,383 100% 178,102,800 1000/o 

warehousing. For mining, the category includes both mining and logging.
 

Source: BureauofEconomicAnalysis,RegionaleconomicAccountsaccesse(latr,vww.bea.gov/regionalfeis
 

National cmploymcnt cxpe rienccd rapicl gro\,vth over thc l9B0s tbilowccl by reclucecl growth in thc 1990s.r5 
This clecaclc has sccn signrfìcantly lcss crnploynent than thc previous decacfes vvittt thc Scptcrnber I lth 
inclucccl rcccssioll ancl thc currctlt global rccossion. Ernployincnt growth in Orcgon sinco lgBl tlas oLrtpacccl 
has outpacccl Natiorralemploymcnt growth avcr:aging 2.04 percent comparccl\.vith t.72 pclcent natiorìally. 
Thc crnploymcnt gro\,vth trcnd cchocs 1ltc busincss cycle r,vith Orcgon having grcater v&riarlcc cluring the pcalc 
ancltrough phascs than thc national lcvcls. Thc changcs iu cmploymcrlt fbr Orcgon ancl tho r]atiotl on arl 
annual basis arc prcsentcd in Figure 3-1. 

[ìurcau o[ [j.conornic Analysis. I{cgional Iiconornic ¡\ccounts. -I¡Lric C¡\25N 
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Source: Bureau of Economic Analysis, Regional Economic Accounts accessed at www.bea.gov/regional/reis -US -Q¡sgsn 
Figure 3-l Oregon and US Employment Growth, 1981 to 2007 

The recent preliminary Urban Growth Reportr6 for Portland reports that employment growth within the 
PMSA is expected to increase substantially by 2030. Forecasts of employment growth predict as much as 

1.87 percent annual growth in Portland area employment through 2030. Employment growth is forecasted in 
a range to account for uncertainty in variety of factors that influence employment including population 
growth, regional macro-economic issues, and national economic growth. The lower bound employment 
growth is predicted at 0.84 percent over the same time period. The range of forecast values is based on a 90 
percent probability that employment growth will lie within the range of forecasted values presented in Table 
3-2, and shown graphically in Figure 3-2. 

Table 3-2 Portland Forecasted Employment Growth (PMSA) 

Year Low Medium Hish 

2000 973,000 973,000 973,000 

2030 1,252,200 1,476,100 '1,700,000 

(average annual increase fron 2000¡ (0.8%) (1.40/ù (1.e%) 

2060 1,648,400 2,024,200 2,400,000 
(average annual increase fron 2000¡ (0.e%) (1.2'/,) (1.5%) 

Source: tu1ETR0, Preliminary 2009, 2030 employment urban growth report, p.27 

lo 
VíETRO. 2009. Prelitninar.y Urban Grotvth Report 2009 - 2030 Entployntent. May 
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Figure 3-2 Portland Forecasted Employment Growth 

The following table shows the range of employment growth rate by key industry for the Porlland region. The 
annualized percentage growth rate range is within the 90 percent confidence interval for each sector. Total 
non-farm employment growth is forecasted to range from 0.7 percent to 1.8 percent annually for the next 40 
years. As indicated in the table, most growth is expected to occur in the trade, transportation, and service 
industries. 

Table 3-3 Annualized Wage and Salary Employment Gro.wth Forecast in Portland Region 2008 - 2040 

lndustry Sector (NAICS) High Growth Rate Low Growth Rate 

Nonfarm total employmenl 1.80% 0.70% 

Manufacturing, total 0.60% 1 .10o/o 

Durable Goods, total 0.60% 1.20o/o 

Wood Products 0.20% 1.80% 

Primary Metals -0.80% -3.70o/o 

Fabricated Metals -0j0% -0.90% 

Machinery -0.50% 1.00o/o 

Electronics 1.00% -0.90% 

ïransportation Equipmenl 0.70o/. 1.50% 

Nondurable Goods, total 0.40% -0.80% 

Nonmanufacturing, total 2.00% -0.90% 

Construction 2.00% -2.50o/o 

Wholesale Trade 1.500/ 1.2jo/r 

Retail Trade 1.00% 0.20o/o 

ïransport., Warehousing, Utilities 1.70% 1.40% 

lnformation Services 2.20o/o 0.50% 
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lndustry Seclor (NAICS) High Growth Rate Low Growth Rate 

Financial Activities 1.80% 1.20% 

Business Services 2.40% 0.60% 

Education & Health Services 2.70o/" 2.2Oo/. 

Leisure & Flospitality 1.60% 1,30% 

0ther & Personal Services 2.40% 1 .10o/o 

Government, civilran total 1.10o/n 0.80% 

Federal 0.00% -0.20o/o 

State & Local 1.00% 

Source: fulETRO. 2009, Urban Growth Report, append,x I2: Population and Ëmployn'ent Forecast 

3.2.2 Population 

Thc PMSA has historic¿rlly expericncecl grc¿ìter popLrlation growth than thc statc or natioÍì avcraging ar-r 

annLlal ratc of 2,5 pcrccnt sincc 1980 cornparecl r,vith l 5 pclcent l'or Olegon ancl 1 .2 pclccnt lbl tllc rìaliorì 
(sce Table 3-4). 

Table 3-4 Population G¡owfh, 1980 to.2007 

Geographic Population (1,000s) Averaqe 

Location 1 980 1 S85 1SS0 1995 2000 2005 2006 2007 AGR 

US 227,225 237,924 249,623 266,278 282,172 295,56 1 298,3ô3 301,290 4 aot 

0regon 2,641 2,673 2,860 3,1 B4 3,431 3.622 3,ô81 3,736 I EOl 

Portland MSA I ,347 1,391 1,536 1,749 r ,936 2,087 2,126 2,166 

Source: BureauofEconomicAnalysis,RegionalEconomicAccounts,accessedonlineatwwi.bea.gov/regional/reis/ 

Population growth in thc PMSA is expected to outpace f'orecastecl grolvtlÌ in Olegon ancl thc US. Annual 
populationgrowtlìisfbrccastcdarouucl0.9pcrccntlorthcUS, l.l6pclcentfbrOrcgon,anclbctr,vccn l.28ancl 
1,7 f'or the Portlancl metro region, depcnding on thc soLrrce olthc forecast. Table 3-5 displays clif lèrcnt 
annual population growth rates basecl on varyiug gcographic arcas ancl forccast solllces. 

Table 3'5 ' , Fopulálion Growth'Foreçasts,.2000'tq'2030 

Geoqraphy Growth Rate IAPRì Source 

2000 to 2030 

US 0.85% Census 

US 0,95% Global lnsight 

Oregon 1j4% Global lnsight 

0regon 1.16% US Census 

0regon 1,18% OR OEA 

Porllanci lVletro, 3 Counties 1.28o/" OR OEA 

Portland lVletro, 7 Counties 1.40% Global lnsighl 

Portland Metro, 7 Counties Meho 

Portlantl Metro, 7 Counties 1.70% fuletro 

Source: fuleko, fularch 2009 draft, '20 and 50 year Regronal population and eflploynrent range forecasts 
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The recent Urban Growth Report for Portland repofts that population growth within the seven county PMSA 
is expected to increase substantially by 2030. Population growth is forecasted in a range to account for 
uncertainty in variety of factors that influence population growth, including regional macroeconomics, 
availability of housing, and national economic growth. The lower bound population growth rate is predicted 
at 1.4 per year to 2030, with growth slowing to 1.1 percent per year to 2060. There is a 90 percent probability 
that population growth will lie within the range of forecasted values presented in Table 3-6. Figure 3-3 
shows the projected population estimates graphically. 

Table 3-6 Portland Forecasted Population Growth (PMSA) 

Year Low Medium High 

2000 1,927 ,BB1 1,927,BB1 1,927 ,BB1 

2030 2,903,300 3,051,400 3,1 99,500 
(average annual increase fron 200Q (1.4"/') (15%) (1 .7"/") 

2060 3,609,300 3,992,700 4,376,1 00 
(average annual increase fron 20001 (1 .1'/") (1.2"/") (1.40/"1 
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Figure 3-3 Portland Forecasted Employment Growth 

Another source for population forecasts is the Oregon Office of Economic Analysis, which prepared forecasts 
in2004. These forecasts to the year 2040 suggested an annual growth of 1.25 percent for the combined three 
counties of Washington, Multnomah, and Clackamas, with much faster growth rates expected toward the 
beginning of the forecast period. The period of analysis was between 2000 and 2040. For the three county 
area, the forecasts suggest that between 2000 and 2040,the population would grow by over 900,000 people in 
total, with nearly 57 percent expected to result from net in-migration versus natural population growth. This 
represents over 500,000 people expected to move to the three counties by 2040. The remainder of the growth 
results from natural growth -the number of expected births in a given year exceeds the number of expected 
deaths in that year. 
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3.3 MARINE-RELATED TRENDS 
'fhis scction covers the rclcvant clata ancl trcnds r.vithin thc marinc indLrstrial sector that will influcnce thc 
zrnticipatccl [Lturc mariuc-rclatcclactivity within Portlancll-larbor. Factors influcncing growth in urarinc­
rclatccl uses incluclc trcncls in clclmcstic ancl intclnational watcrbomc tLaclc, capital intcnsivencss vcrsus Iabor 
intcusiveuess of'tnarinc businesscs, ancl overall gror,vth latc of'the rcgional, nationa[, ancl intcrnational 
cconomics. frcncls of''rn¿rrinc-relatc employrncnt, regional traclc capacity, ancl lancl Lrsc arc clisctrssecl in 
prcparation lor thc ncxt soction, which ¡rrcsents lorccasts of employrnent ancl rnariuc cargo traclc. 

I{egarcling mat'iuc irrclLrstrial trcucls, mauy ol the privatc marine-inclustri¿rl fìnns in Portlancl Flarbor havc 
r:cccutly maclc sitc im¡rrovctnents ttrat imply thcircontinuccl invcstmcnt iu thc arca. Thcsc lirms includc 
Aclvaucccl Amcrican Diving, Ash Grovc C'cmcnt, anci Rinkcr (a concrcte batch plant). US Bargc has rnaclc 
impt'ovctncnts to thcir Portlancl Shi¡ryaLcl site ancl both schnitzcr Stecl ancl(iunclcrson havc rnacle dock 
improvcmcnts. Ovcrall, therc havc bccn 5450 million ol complctccl or tirnclccl capital invcstmcnts made on 30 
harbor arca sitcs tiom 2004 to 2007 . Flo'uvcve r', in the long-tcrm, as iclcntifìcd in ttrc 2003 Portlancl Flalbor 
InctLrstrial Lancls Stucly, mcclium-[argcr fìnns auticipate rninimal clcmancl fbr more inclustrial lancl lor 
expansiotr. Aclditionally, busincsscs notc that Supclliurcl uncertainty and competitivc rnulti-rnotlal transport 
arc kcy cletclminants of business ir-rvcstmcnt. 

lVhilc urarinc cargo volutncs havc grown, across thc Unitccl States maritirnc cmployment in marinc cargo 
hanclling has clcclinccl ovcr thc pzrst scvcralclccaclcs cluc to incrcasing capital-intcnsivcncss olmarine tcrminal 
opct'atious. 'fhus, thc rclationship betwecn employrnent ancl lanclncccls is changing clue to tcchrrological 
aclvauccs. 

3.3.1 

¡\s cliscussccl in Scction 2, urarine-relatcd activity in Porllancl llarbor occurs in a varicty olinclustrialscctors. 
Tl"rc tnaiu scctors incluclc clistribution (transportation ancl walehousing), wholcsalc tracle, ancl mctaLs ancl 

cclttipmcnt manufäcturing. Past cn-rployrnent growth fì'orn [976 to 2000 in thcse sectors is prescntecl in Table 
3-7. All of thc prcclotnitrant scctot's in Portland llarbor grc\.v more slor,vly duling this peLiod than thc avcrago 
ratc of' privatc cmploymeut growth ol 3.2 pcrccnt. Flowcvcr, zr[1 grcw at a hcalthy annual ratc oI be twccn 1 .2 
to 2.3 pclccnt, with thc fastcst gror,ving scctors bcing wholcsalc tradc (2.3 pcrccnt growth) ancl trtLcl<ing ancl 
r,varchousing (2.0 petccnt grolvth). Watcr trausportation also grew at ¿l fàst late, with t.7 perccnt growth. 

Tablg,S¡7, ,, , Setecle{;$ector,Emplo)rrnenliGrowth l,976-.2000 ín,Po.rtland,MsA (ofegqn.Pórtion} 

Sector 1 976 't980 1985 1990 1995 2000 Annual Growth Rate 1976 to 2000 

Private Sector Employment 353,416 440,145 440,581 555,117 643,902 747,378 a ao/ 

Water Transportation 1,492 1 ,696 1,194 1,224 '1,513 1.7f0 

Wholesale Trade 54,846 67,265 65,926 78,527 89,850 94,051 n col 

Trucking and Warehousing 9,536 1 0,560 1 1 ,529 14,463 17,242 1 5,389 2.00/" 

Manufactu ring BB,70O 1 08,320 g5,584 
1 07,006 f 1 5,870 128,275 1 .50/o 

Transportation Equiprnenl 9,1 04 9,209 6,974 9,980 10,260 12,126 4 aol 

Primary Metal lndustries 4,BB 1 6,908 6,057 7,716 6,466 7,453 1 .80/" 
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3.3.1.1 TransportationandWarehousingEmployment 

One olthc maitl scctors clcpcuctcnt on tnarinc transportation is thc Tlansportation and Warchousing (T&W) 
sector. T'his scctor cmploys 37,800 ornployecs r,vithin thc PSA ancl5-5,800 r,vithin Orcgon.rT This fìgLrrc 
corrcsponclsto4.l pclccntofthcworlcfblccinthcPMS¡\arcaancl3.9perccntofthctotalOrcgonworkflorcc. 
Iimployccs within thc PMSA lraus¡rortatiou aucl w¿rrchousing inclustry cttrn.\42,260 annually cornpareclwitlr 
$46,570 across all inclr-rstrics (scc'[':rble 3-8). Irnploymcnt in thc transpoltation and walchousing inclustry 
withirr Portlancl lras glolvtr lÌom 30,600 omployccs in 1992 to 37,800 eurployccs in 2008, a growth of'24 
pcrccnt. Orcgoncmploymcntinthcsamcscctol'grew32pclcentfiomthc l992 lcvcl t>l-42,200 to55,800in 
2008. Withinthisscctor,thcsubscctolol'WatcrTransportationleprescntsjLrstone totr,voperccntofthctotal 
sector jobs. Itt thcsc scctors, as for most cm¡lloyment sectoLs, the PMSA rcprcscnts thc rlajolity of.jobs. For 
all inclustrics, thc PMSA accounts foL 64 pcrccnt of statewiclc jobs. In transportation anclwarchousing, thc 
PMSA rept'cscnts 68 perccnt ol'all jobs, aucl [or water tlansportation, thc PMSA reprcscnts [ì,5 pclccnt. 

Table 3-8 Employment in the Water Transportation lndustry; 2008 

Water Transportation Transportation and Warehousing All lndustries 

0reqon 

Employment 092 55,783 1,445,462 

Average Salary $63,64B s39,53 1 s4 r,700 

Portland MSA 

Employment 589 37,812 930,387 

Average Salary s64,380 $42,258 $46,570 

Sot¡rce: U,S. Census Bureau, Local Employment Dynamics, accessed online at http;//lehd.did.census.gov/led/datatools/qwi-online,html 

Note: No water transportation employment information ìs reported for the WA portion of Portland IV1SA 

Though total cmploymcnt in thc watcr transportation inclustry is limitcc{, cmploycc salarics are significant[y 
highcr thau thc avcragc inclustry salary. In 2008, hc avcragc annual salary lor watcr transportation cmployccs 
in Portiand is llì64,380 ancl $63,648 in thc statc. 

Flistoric employtncnt growth iu thc transpolt¿ttion anclware housing industry scctor is show in Figure 3-4 
bclor,v fbr thc pcriocl bctwccn 1992 anct2008. Thc clottccl rccl andblLre liilcs both show lransportation and 
warehor.tsitrg sector employment change, whilc thc solicl lincs lcprcscnt allscctol ern¡rloymcrit growth. It is 
noticcablc that tt'anspot'tation ancl warchousiug tcncls to f:ollow a similar pattcrn of growth as all scctors, 
although tt'ansportation ancl warehousing sa'vv llìorc scvcr<: clcolincs in cmployment in 1997 anclin thc pôrio<l 
bctr,vceu 200l ancl2004, than clicl the allscctols cornbined. Allsectors sar,v dcclincs in employment in 2001 
ancl2002. 

't LJ.S. CcnsLts [:]ulcau, l,ocal L')nrployrlont Dynarnics, Avcragc fctt'2007 Q4 through 200[J Q]. acccssccl onIinc at 

Itlt¡1 1ç lu L. cl i {,çc rriurgçf lçd,!_qt¡1eç].yç[¡:pnltqsJú]rl. 
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Figure 34 Employment Growth in the Transportation and Warehousing lndustry, 1992 to 2008 

The Transpoftation, Warehousing, and Utilities (TW&U) industries are expected to grow substantially over 
the next five years both nationally and statewide. Annualized TW&U growth is expected to average 2.9 
percent between 2010 and 2015 in Oregon and3.7 percent nationally. This forecasted growth comes after a 
period of average declining employment since 2000. Tabte 3-9 presents these figures below. 

Table 3-9 Employment in the Transportation, Warehousing, and Utilities tndustries, in 1000s 

1990 1 995 2000 2005 2010 2015 

US 

Total Nonfarm 109,489.8 1 17,30ô.6 131 ,793.ô 133,699.2 131 ,441.9 142,911.9 

Annualized Nonfarm Growth 1.4% a Eol 0.3% -0.3% I .7o/o 

Transportation, Warehousing, and Utilities 4,216.3 4,505.1 5,013.1 4,917.7 4,810.8 5,709.1 

Annualized TW&U Growth 1.40/o 2.30/ -0.4% .0.4% 3.70/o 

Oreqon 

Total Nonfarm 1 ,255.6 1,428.1 1 ,617.9 1,654.4 1,624.8 1,805.4 

Annualized Nonfarm Growth 2.7Yn 2.7f0 0.5% -0.4% 2.2o/o 

Transportation, Warehousing, and Utilities 46.9 54.ô 57.6 57.2 53.8 61.5 

Annualized TW&U Growth -0.1o/n3.3% 1.1Y0 1.2% 2.90/o 
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The TW&U industry is expected to outpace general growth in nonfarm employment both statewide and 
nationally. Forecasted total nonfarm employment is expected to grow annually by only L7 percent nationally 
and 2.2 percent statewide. 

Employment growth within the transportation and warehousing industry was consistent across the nation, 
state and Multnomah County between 2002 and 2007 (see Table 3-10). Data from before the 2001 is not 
comparable to the 2001 Io 2007 data since transportation and utilities employment was not recorded. 

Table 3-10 Transportation and Warehousing Employment Growth, 2001 lo 2007 

2001-2002 2002-2003 2003-2004 2004-2005 2005-2006 2006-2007 

Multnomah -2.60/o -2.44/o 13% 1.4% 3.6% 4.}Yo 

Oregon -1 ,00/o 3.3% 3.4% 2.40/.0.4% I aot 

US -2.4% -0.9% 2.10/o 3.6% 2.6Y0 2.40/o 

This short-term pattem is reinforced by the long-term growth rates forecasted by METRO and presented 
above in Table 3-3. Figure 3-5 below presents high and low forecasted growth rates for selected sectors in 
Portland. As indicated in the table, employment growth is forecasted in trade, transportation, and 
warehousing industries, while employment is expected to decline in manufacturing industries across the metro 
area. In particular, the transportation, warehousing, and utilities sectors are forecasted to grow by 1.4 to 1.7 
percent annually and wholesale trade is expected to grow by I.2 to 1.5 percent annually over the next thirty 
years. 
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Source: METRO,2009, Urban Growth Report, appendix'12: Population and Employment Forecast 
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Statistics fiom the [J.S. Army C]orps of Enginccls indicatc that watcrbomc cargo volumc hanctlcd at ports in 
thc Lowe r Columbia Rivct' h¿rs grown at a cotnpoLulcl annual grolvth ratc of'2.9 pcrccnt fiom I 962 to 2007 .tg 

Marinc cargo movcmcnt on thc Columbia Rivcr is dominatccl by the Port ol Poltl¿rncl. In Portlancl l'larbor, 
lrotwccn 1960 and 2000 marinc ctrrgo tonnagc shippcclthrough Portlarrcl l-larbor increascclby 253 pcLcent,re 
To accotnmoclatc this growth in marine c¿rrgo, fì'orn t974 to 2010 therc have becn 1,297 acres of lancJ' 

dcvclopccl f'ot'rnarine telminal uscs in thc l-ower Colurnbia Rivcr, or 36 acrcs annually.2(' Of tt]is acrcage, 55 
pet'cetrt, <'¡r7lL) acrcs, ltavc becn clevclopccl clut'ing this tirnclrarnc in Portlancl [Ial'bor'. 

As cliscussed in Section l, Portlancl lrzts zt cornpetitivc aclvantagc in rail c'listribution oImarinc [i'cight that has 
allowccl thc rcgiou to grow as a gatclvay lor irnports f'or thc U.S. cor-rsumcr markct, suc[r as autornobilcs, as 

wcll as cxports, such as rnincrals and f'ecc1 procl"rcts, Growth in marine cargo thus dcpcncls not only on 
cconomic conclitions in thc local mzrrket, but also on broacicr lcgional, national, ancl intcrnational (particularly 
Pacilic Rirn) cconomic conciitions. 

Iutcrnatiou¿rl traclc growth tcncls to bc arr amplifìecl responsc to cconorlic growth: whcn ccor-ulmic glowth 
slows trade growth tcncls to clccclot'¿ttc cvcn lnorc, r,vhilc when ec<lnomic growth accclcratcs, traclc growth 
accclcrates cvcn fàstct'.2' Thc curlcnt cconouric rcccssion has substantially stowcci intcrnational tracle, but it is 
expectcdthattraclcwill starttorecoverin20l0r,vithstronglong-tcrmgror,vth. AsapcrccntofworldGDP, 
itnports havc bccn incrcasing to about 35 perccnt in 2008 anclarc cxpcctccl to risc as lrigh as 40 percent by 
2040 (compared to 20 pcrccnt in the peLiocl 1980 to 1995).2' This growth in traclc willrcsult in incrcasccl 
urarinc cargo transport. 

3.3.2.1 Trade Capacity 

The overall tradc capacity for Portland/Vancouvcr arca was lccently analyzecl in a collaborativc fàshion. 
trctr,veeu MIlTRO, Orcgon Dcpartment olTranspoltation, Portlancl l)cvclopmcnt Cornmission, Port of' 
Portlancl ancl Port o['Vaucor.rver.'] This rt:port compriscs analyscs by scvcral dif f-crent consultants ancl authors 
in orclcr to cletet'mine thc iurpact ol'incrcasccl intelnationalancl clomcstic tradc on the regional supply (and 
ciemand Íor) trade suppol't inf'rastructurc inclucling inclustriaI lancl. Thc rcport I'inds that Portlancl/Vancouver 
has a growtlt opportLurity as rapidly growing Asian cconomies clrivc incrcasecl tracle dcmancl, but thc arc¿ì may 
fhcc capacity strains in terms olinciustrial lancl supply, and the ability of highway anclrail systcm to handlc 
aclclitional volutncs. A courpoucnto{'thc stucly, clcvclopcclby Globallnsight, Inc. iclcntificd legionnl 
population growth, wor[<fòrcc migration, tradc with rapiclly glowing Asian statcs, as {àctors that witl 
favorab[y impact thc Portlancl/Vancouvcr tradc l'uture . 

Tlrc study lorccasts a ctoubling of'ticight volumcs uoy 2035 fbr the region, though thcse opportunitics clcpcncl 
ou ct.tsuriug adequatc infrastructurc, inclucling prcscrving thc ColLrmbia-Snakc Rivcl balgc systcrn. crcating 
short line rail to allcviatc congestion and to carry local c¿irloacl business, enhancing thc roaclway systcm, ancl 
prcscrviug land f'or logistics opcrations. [rnploving the highway uetr'vorlc capacity ancl prescrving lancl lclr 
transportation/logistics in<lustry wcrc idcntifìcc1 as actions tliat coLrld be takcn by the rcgionaL planncls to 
avoicl losing tracle to ncw cmcrging port gatcways such as Prince [ìupert in British C]olLrmbia, ancl Punt¿r 

Dcvclopmcnt Clonrnlission ¿rnct Polt ol Poltlanrl. 

lL,i,l.'' 2) 
rbid.
 

Vartcouvct Intoln¿ttion¿rl ancl Dor¡csLic '[ ratlc (lapacity Annlysìs.
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Colonct in tlaja CaliÍbmia werc iclcntil'icd as challcngcs in thc rcgion. -lhc stucly also notcs th¿it whilc nrarinc 
inclustrial lancl is a scarcc cornmodity in thc lcgion clue to particular location ancl size lccluircincnts, aclclitional 
lancl may ncecl to bc clcvclopccl f'ol marinc tcrminals to calrturc tlacle growth o¡rportunitics. 

3.3.2.2 Energy and Transportation Costs and Freight Transport Mode 

As cncrgy costs t'ise, shi¡rpcrs aud supply-chain rnanagcrs arc incrcasingly trying to [<ccp fìcigtrt on thc most 
cllcrgy cf'ficicnt lòrms of transportation - r'ail ancl sca transport - longer. As a rcsult, onc stratcgy bcing 
cousiciet'ccl is to movc rnorc fi:e ight to smallcr rcgior-ral distribution ccnters such as Portland, accorcliug to a 
rccent stLrdy by Clttshman and Wal<cl'iclclcornplcted íoL NAIOP, a nationzrl comrnclci¿rl rcal estatc 
association.z" This papcr suggests that by using srnallcr, albcit more costly clistribution contcrs such as 

Portlancl, the aclclitional costs of'stnaller truchs (known as [.TL - lcss than loacl) that dcliver to indiviclual 
lacilitics can be tccluccct. Thc articlc also statcs that a rnovc to lowcl cost rnoclcs of transport lvoulcl bcnclìt 
thc lat'gest pot1s ancl thc inlancl hubs with thc bcst rail acccss. Southcrn Clalifornia aucl Scattlc/T¿rcoura coulcl 
st:c all itrcrcase in loacls that are heaclecl f'orthe tracfitional inland hubs of Chicago, Atl¿urta, and Dallas via rail, 
A more sca-oricntecl approach woulcl bring morc goocls through the canals - Panarna ancl Sucz - straight to 
thc major East Coast ports olNcr,v Yor[</Ncw Jcrscy, Hampton Roads, anc{ Savannah. Rcccnt investmcnts in 
intcrmoclal hubs ancl rail routes coulcl givc sor¡c advantage to Kansas City ancl Clolumbus, Ohio. 

3.3.3 Portland Harbor" Land Need Trends 

Dlawing on economic aualysis couplecl with 80 in-clcpth interviews lvith harbor arca industry lcaclcrs and tr,vo 
f'ocus gtottps, thc Portlancl Ëlarbor lnclustrial Lands Study idcntitìes thirtcen inclustrics that possess a 

compctitive advantagc in PortlanclFlarbor. Thc study cletcrmines thatthc harbor is in transition shilting 
tolvarcls wholesale-clistribution ancl transpot'tation activities ancl away fiom manufàcturing. Thc expansion of 
f'orcign tradc continucs to bc a primary clriver of lancl clcvcloprncnt fbr marinc cargo uses. Thc str"rcly 
iclcntiflrcs that lirnitecl lanclavailability rnay constrain futuro growth opportr-utitics, particularty ltrr laLge 
iuclustrial or malinc cargo Ltscs. 

Thc stucly rcports that t 0,460 jobs are f orccastcd to bc aciclcd to thc Portlancl FÌalbor arca bctwe cn 2000 and 
2020. Usingajobclcnsityol'cightjobsperacrc,thccurrentharborarcacmploymentclcnsity,thcstucly 
clctcrmines a uccc{ for 1,310 acrcs olncw bLrilclings to accormnociate the aclclitional 10,460 crnployccs by 
2020. Busincsscs intervicwcclsuggeslcclthcy would t'cconligLu'c layoLrts or aclclan aclclitionalshifi to 
¿iccotnmoclatc cmploycc gror,vth ancl vcry fbw indicatccl plans to expand. I'Iistorically, 20 acrcs pcr ycar have 
becn devclopccl in tl-rc IIalbor arca to accommocl¿rte rnaritimc activitics. C.]ontinLring this trcncl to 2020 (l'rour 
2000) rcsults iu a dcmand of'400 acrcs oIriverlÌont inclr,rstlial plopcrty. 

Bttsiness iuterviews conductccl by thc Portland Dcvelopmcnt Commission (PDC) in 2006r5 of inclustry lcadcrs 
in Portlaud Flarbor suggest that inclustries are reinvcsting in the harbor clistricts through builcling, cquipment, 
rail, ancl dock irnprovcments. Thcsc intervicws irnply inclustry lcadcrs clcmancl warchouse ancl truclc 
distlibution spacc, olosc-in industrial servicc sp¿rco, ancl rail ¿ìccess. Limitccl lancl supply is scen as a limiting 
factor fbr growth. Availablc sitcs arc vicwecl as rccluiring large invcstrncnt rclatccl to cnvironmcntal liability 
or otltcr Ltnccrtainty r,vhich many busincsses are not lvilling to acccpt. Iutcrvicr,vs iclcntificd rail congcstion 
ancl road congestion as {ìrcas rcqtriling capital invcstmcnt to rcducc costs to busincsscs. lncrcascc[ r'ail 
capacity is the most prcssing neccl iclentitìocj 

Poltl¿rltl [)cvclo¡rtncnt ConttrissioLt, 200(r, Worl<ing I'lalbor'RciuvcsLn.rcnt stratcgy []usincss Intcrviov [lcsults, 
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Thc Portlancl Economic OpportLrnitics Analysis (lloA) Summaly Rcport,26 complctccl in 2009 also aualyzcs 
ernploymcnt and clcvclopmcnt trcncls. Thc study alca fbr thc rcport is Portlancl propcr, but nine sub-aleas 
within thc Portlancl city bounclary arc crcatcd basccl on gcographic location ancl inch.rstry or cotnrncroial lbcus 
f'or fbrccasting fitturc trcucls. Thc stLrcly uscs six locus grcups with 5B paLticipants wcle uscci to providc input 
on lancldcmand topics inclucling eurclging tlcncls aud busi¡rcss loc¿rtion neecls. This stLrciy ic'lcntifics 
Colutnbia I'Iarbor as a geogtaphic sub-arca, which inclr.rclcs Portlancl I-larbor', thc Colurnbia waterflont 
inctustlial zonc to 82"'1, ancl sornc of East Flayclcn [slanc[. Thc Columbi¿r ]Iarbor sub-area is prirnariLy gcärccl 
towarcls tnauulàctLrring ancl clistribution r,vith sixtccn pcrccrìt ol'all.jobs lvithin Portlancl accour-rting f'or 64,000 
jobs: the most of'auy sub-arca. 

Thc stLrcly iclcntifrcs thc vac¿rnt land supply f-olpotcntizrlclevcloprncnt. MLrch of thc lancl iu thc Clolumbia 
Flarbor rcgion tras constraints (such as environmontal cclntarnination) limiting potcntial growth clecrcasing thc 
total lancl ir-rcludccl in thc vacaut lancl supply. For examplc, only 476 ¿ìcres ofrvacant, paltially vacaut, or rc­
clcvelclpable lancl arc availablc in Columbia l-larbol with no natural rcsourcc zoning or othcr constraints o['¿r 
total 1,9[0 acrcs of vacant lancl in thc Ll¿rrbor. Inclucling non-cmploymcnt rclatccl lancl dcmanclof an 
cstitnatecl 640 acres for tnarinc tertninals (390 acr:es), rail infì'¿rstmcture (200 acres), and airport cxpansion (50 
acrcs), thc stLrcly concludes thcrc is a shortagc olinclustrial lancl lrclm 100 acres to 800 acrcs. Ilthcsc rcgional 
tretnsportation lancl ncecls are not incluclccl, thc stucly cstimatcs that thcrc is sLil'ficicnt av¿rilablc vacant actcagc 
in the low ancl rniclsccnarios with a sholtage of 170 acrcs in thc high sccnario. The data Irom thc EO¿\ on 
availablc lauds ncccls is utilizccl in Section 5 of this stLrcly to asscss the availability anclsuitability of'vacant 
watcrlì'ont lancis in Portlanci I'larbor spccilìcally lor rnalinc-rclated uscs. 

3.4 MARINE-RELATED FORECASTS FOR PORTLAND HARBOR 

This scction prcscnts 30-ycar forccasts lor m¿rrine cargo ancl marinc inclustriaI cmploymcnt in Portland 
Flarbor'. 

3.4.1 Marine Cargo_þrcçqsts 

Thrcc cargo lorec¿rsts complctccl fbr thc rcgion 'vverc assessccl: one f,ol thc Puget Souncland ColLrmbia River 
systcm complctecl in 2009 For the Washington Public Ports Association, ancl two for Portlanci I'larbor 
complctcd ìn 2009 (by thc Ore gon De partrncnt oI Transportation) and in 20 l0 (tbL thc Port of' Portlanci by 
BST Associatcs). 01'thcsc, the fbt'ecast contplctccl by IIST Associ¿rtcs f'or Poltlancl Flalbor'"vas utilizctl as it 
is thc most rccent, thc most couscrvativc, ancl utilized soLrncl methoclology. This lblccast estimatcs gror,vth in 
eaclr cargo type in Portlancl Harbor throLrgh 2040, r,vith cstimatcd gror,vth ratcs lrom 200'l to 2035 varying 
liorn 0.2 pcrccnt [or brcakbulk to 3.7 perce nt lor autornobilcs. A rccent tradc capacity analysis f'or the 
Portland/Vancouvcr arca inclicatcs that this forccastccl gt'owth is lcasible given thc infì'astructurc in thc rcgion, 
sincc it is lcss th¿ur the clor"rbling of l'rcight vohuncs that thc str"rcly suggestccl was possible (thoLrgh 
challcnging) lor thc rcgiou. 

Thc fbrcc¿tsts prcscnteclbelor,v rcprcscnt thc cxpcctcc{ flow olcargo through Portlanclllalbol assuming that 
thcrc is aclcc¡.tate tnarinc inciLrstlial land av¿rilablc ancl acleqLratc transportatiiln inflrastnrcttrrc, inclLrcling ir-r 

tnal'itle termitrals, rail ancl road inlrastructurc, ancl the barge systcrn. The f'orccasts arc f or six plirnaly cargo 
typcs: clry bulk, liquicl bulk, grain, brcakbLrlk, containcrs, ancl automobilcs. Bull< cargoes arc commoditics that 
arc tl'ansportccl Lrnpackagecl in largc quantitics, ancl can bc in clry ol liquicl flolrn. Grain is a clry bulk 
cornmodity that is largc enoLrgh to rncrit its own firrecast. Brcalcbulk arc cornrnoclitics that must bc loaclccl 
inclivicltraliy, ancl arc ol'tcn palletizcd ot'in bales. IJullç anclbrealcbLrlk oatgot:s arc mcasurccl in rnctlic tons 
(MT). Clontaiuer cargoes arc proclucts that arc trans¡rortccì in tnrck-sizc intcrmoclal cclntaincrs, I<nown as 
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twcnty lbot ccluivalcnts (T'llLJ). Autunobilcs alc typically f'Lrlly asscrnblccl vchiclcs that can roll on ancl roll 
ol'1'RO/RO of vcsscls; glowtlt in auto cargocs is mcasurecl in ur-rits with cach vchiclc cqual to onc uuit. 

It is itnpoltaltt to notc that thc cargo mix ancl moclc ol'shipmcnt of dil'fcrcnt cargo typcs is fairly clynamic ancl 
responds cluickly to markct fàctot's. While past {brccasts havc plcclictcd ovcrall growth lcvcls in cargo, thc 
citrgo colntÌloclitics with thc most growth havc tì'cqr.rcntly bcon clif f'crent than anticipatccl. ¡\n examplc o1'this 
is thc laLgcly unanticipatr:cl movcmcnt fì'orn trrcal<bLrlk to containcrizcclcargo th¿rt lect to cleclincs in brcakbulk 
cargo bLrt rcsultccl in clt'atnalic growth iu thc nclv cargo typc o['containcls. In adclition to tcchnological 
chauge, zrs growth iu cargo rcflccts ovcrall cconomic activity, thc cargo mix r,vill changc bascd on which 
economic sectors clccline zrncl grow aucl thc subscqucntchangc in thc rcgion's mix ol imports ancl exports. 
Thus, thcre is more cctlainty rcgarcling ovcrall cargo volume than the spccifrc fluturc cargo nix that will be 
hallcllecl in Portlancl Flarbor. 

Also, as notccl in tlte 2006 traclc capacity analysis, glowth in tLacle in Portland is likcly to altcmative bctwecn 
pcriocls olslow to moclcratc growth anclperiod of rapici cxpansion. This is cluc to Portland's lcLativcly small 
tnarkct sizc, which makcs it tnorc strongly dopenclcnt on cxtcrnal lorccs in national ancl intcrnational markcts. 

3.4.1.1 Previous Cargo Forecasts 

ln 2009, a mariuc c¿ìrgo was complctccl fbr thc Washington Public Ports Association that prqectccl cargo 
growth in Ptrgct SoLrncl and thc Columbia River'.27 Although complcted al'ter thc 2008 cconornic downtuln, 
thc rcsults were cleve lopcd prior to lnore rcccnt assessments that suggest a globa[ slowclown of'tracle. These 
results wcrc dcvelopccl fbr both thc Pugct SoLrnd lcgion, ancl lbl the Lowcr Columbia region bloken into thc 
Washington portion ancl thc Olegon portion. Table 3- I I shows thc results lor all arcas. Af'tcr each re gion, 
there is a columu showing thc avct'agc annualgrowth rate of-that cargo from thc ycar in thc prccccling row. 
For cxatnple, bctlvccn 2002 ancl2007,thc Pugct Souncl rogion incrcasecl cargo vcllumes by an averagc ol3.B 
perccnt per year; bctwectr 2007 and 2010, the f'olccast sLrggcsts that the samc rcgion r,vill incrcasc on avcrago 
by 0.7 percent annually. Tltc forocast lor all regions shows a signihcant slowclor,vn in annual growth bctwecn 
2001 and 2010 cluc to clo the globalcconomic clccLinc, but similar'ly all lcgions alc lolccast to sce increases in 
tlrc ['ollowing ycals. 

T-qbler3;fJ. .,.9-úmmaÙ -Forecâs.ts fot,Puget Sgur-rd and.C.q!ùm,biâ,River.System in 1;000 metr¡ctôns 

Year Puget Sound 
Annual Growth 

Rate 

Columbia River -

WA 
Annual Growth 

Rate 
Columbia River -

OR 
Annual Growth 

Rate 

2002 66,639 12,481 18,051 

2007 80,396 3.8% 16,209 5.4% 20,765 2.8% 

2010 92,2OB 0.7% 17,759 20,837 0.t% 

2015 90,720 19.070 /.4% 22,460 

2020 99,859 /.9% 19,885 0.8% 24,099 

2025 1 1 0,958 2.1% 20,7 45 0.9% 25,895 /.4% 

2030 120,202 t.6% 21,406 0.6% 27,665 /.3% 

2007-2030 /,8% 1.3% 

March, 

Washington Pu[rlic Ports ¡\ssoci¡Lio¡r. iVlarch 2], 
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Anothcr I'orccast is cun'cntly unclcr clevclopment f'or thc Oregcln l)cpaltment of Transpoltatiou ['or malinc 
cargo to thc ycat'2040. Prclirninary rcsults are sho'wn below by type of'cargo (scc Table 3-12). Anur.ral 
growtlrratosarcshorvnfblcachcomrnoclitytypcintwoways.'fhcl'irstshor,vsthc20l0_ 2040annual 
increascs expcctcd, ancl the scconcl row sh<lws the gror.vth rate beginning with 2007, which was a t'ccent higtr. 
Thc pulpose of'thc scconcl row of growth rates is to show that net incrcascs atc still zrntici¡ratccl, bLrt are 
smaller whcn calculatccl to incluclc thc slowclown, Avcragc ¿rnnual growth ratcs providc a clLrick way to 
compare incre¿rscs across botlr rcgions ancl comrnoclitics, and also ¡rroviclc a scnsc olwhat is cxpccteil into thc 
f'lrtr-rle. 

Table 3.12 ,,'Oregon Departmènt of T¡ansportation Forecasf fór'lPortland Harber: Cargoto 2035 

Year Breakbulk Dry bulk Liquid bulk Grain Total Bulk and Containers Autos 
Grain 

2002 772.966 4,032,277 6,353,987 3,899,745 1 5,058,975 255,745 394,776 

2007 1 ,1 25,955 5,402,217 6,448,519 5,992,325 18,969,01 ô 260,128 449,307 

2010 740,58ô 5,257,522 6,874,514 7 ,328,792 20,201,414 235,630 538,496 

2020 935,919 6,239,386 7,104,274 7,696,568 21,976,147 306,539 755,427 

2030 1 ,1 05,032 7,'1ô0,800 7 ,131 ,710 8,226,960 23,624,501 412,046 1 ,058,000 

2035 1,205,762 7,7'10,395 /,145,86s 8,505,71 2 24,567,733 487,093 1 ,252,086 

201 0-35 1.5% 0.6% 0,8% 2,9% 3.4% 

2007-3s 0.2% /.3% 0.4% 0.9% 2.3% J./ 70 

Source. Oregon Deparlnenl of TranspoilaÍlon in confunclion wilh PBttVold and IHS Global, OcÍober 2009. 

3.4.1.2 Marine Cargo Forecast Utilized in this Study 

Thc tnaritre cargo l'orccast prcscntccl below was clcvclopccl by IìST Associates lor tftis stucly. T'his calgo 
lorccast is thc potential cargo volumc that coLLlclflow through Portlancl Ilalbor, assurning that thcrc is 
acleqttatc tcrminal capacity. The BST Associ¿rtes fbrccast is thc lorccast Lrtilizccl in this strLcly tbr thc 
f'ollowing rcasoÍìs; 

I . Most Rece nt Forecast. The BST florecast r,vas fina lizccl in Aplil, 20 t 0 ancl is thc rnost re ccnt rnarine 
cargo forccast l'or Portlancl Il¿rrbor. This f'orccast consiclcrccl thc short and long-tcrm cconomic cflfccts of 
tlrc cconornic rcccssion that startccl in f)eccmbcr,200J . 

2. Gcographic Area. Thc IIST I'orecast f'ocuses on the Portland Flarbor gcography, r.vhich is thc rclcvant" 
¿rrca loL this sturly. 

3. Conserv¿rtive. Comparecl to thc ODOT fbrccast, thc BST forecast is gencrally rrìorc conscrvativc iu 
cstirnating cargo growth in Portlanclllarbor. Thc BST lorcc¿rst consiclcls the short and loug-tcrrn 
ecotrotnic effccts olthc cconomic rccession that startccl in Decernber,2007. 

4. Sourld Vlethoclology. BST Associates has bccn conclucting rnarine cargo lolccasts sincc l99l lor a 

variety of'putrlic agcucies in thc Pacific Northwest. IIST cargo [brccasts have bccn acccptecl by rcgional 
agcncics siucc at least 2002 when BST prcparcd thc 2002 MIITRO Cornmodity Flow Forccast lbr 
N/lEjTRO, Oregon Dcparturcnt olT'ransportation, Port olVancoLrver, Rcgional Transportation Council, 
ancl Port of Portlancl. 

Thc fot'ccasts arc basccl on a bilatclal tlactc rnoclcI clcvclopccl by Gtobal Insight. Thc lolccast is by typc of 
commodity, ancl thc clata providccl by Global Insight has bccn acljustccl by BST' Associatcs according to thc 
tnost ttp to clatc infortnation availablc. Thc Íbrcc¿rsts clo trot, hor,vcvcr, covor tìc\,v rlalkct opportunities which 
may wcll havc thc tnosl profbttncl in[]ucncc on f'uturc trat'le. lnsteacl, thcsc cstirnates arc basccl prirnarily on 
thc histolic growth trcucls in cach cargo typc in thc Pacitic Northwcst, thc Poltlancl llarbor markct share, as 
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well as rcgiotral, nationa[, and domestic rìacroecolrornic variablcs and traclc pattelns. Fol cach type ol 
comtnoclity, a t'orccast has bccn clcveloped fbr the Pacif-ic Northwcst rcgior-r, ancl then markct sharc cstimates 
wcre clcvclopccl lor thc Portlancl Llalbor. For rnorc infbrmation, thc BST Associatcs rcport contains thc 
complctc f'olccast lationalc f'or cach commodity. 

Growth in czrt'go is typically b¿rscd ou tonnagc. For clry btrllcs, glain, licluicl bLrlk, ancl brcakbLrlk, tracle gror,vtlr 
is mcasurecl in mctric tons (lVtT). C]ont¿tincrs arc mcasurcclby twcnty-fbot ccprivalcnt units (TEU), which is 
thc stanclarcl containcr climonsi<ln. Finatly, automobilc czu'go is mcasurccl by units, with cach vchiclc 
rcprcscnting onc unit. 

Table 3-13 shows the tnost likely cargo l'olccasts, r,vith ¿r low anclhigh fìlrecast shown in Tablc 3-14 and 
Table 3-15 respcctivcly. In aclciition to thc tbrecastcclgrowth olc.risting ctrrgo typcs shown in Tables 3-13 
through 3-15, BST Associatcs t-totcs that ncw mat'kct opportr,urities of'ncw cargo typcs may clevelop, 
particularly l'or dry bull<s anclcontainels. Thesc opportunitics rnay lrc in thc magnitudc o[3 rnillion MT of' 
clLy bulk, ancl 150,000 'lEU o1'containcrs. 

Clonsistcnt with plevioLrs lbrecasts olmarinc cargo in Portlancl Llarbor, thc BST Associatcs 1'orccast inclicatcs 
that cargo tonnagc will incrcasc in ncarly all calgo categories over thc ncxt 30 ycars. Ovcr thc f'orccast 
pcriocl, etutos, contai.ncrs ancl dry lrull< cargos arc cxpectecl to cxpand l¿rstcr than tlrc othcr types ot'cargocs. In 
particular, automobilcs arc cxpectcd to cxpancl most rapidly, with compouncl annual growth f'rom 2008 to 
2040 expected to avcrage fì'orn 2.6 to 3.8 percent, with a most Iiiccly averâge annu¿rlgrowth ratc oi'3.3 
pcrccnt. Portlauclcontinucstotrcthcnurnbertr,vointhe wcstcoastforimportsol'automobilcs,ancl thc 
lorccast lorcontinuccl imports is lavorablc iu the wakc of US automobilc proclLrction clcclincs. 

Coutaiue rs arc cxpccted to gfow at thc sccond [¿rstcst rate f'rorn 2008 to 2040, expectecl to rangc betwcen 1 .4 
to 2.9 perccnt, with a tnost likely average annual growth rate ol2.4 percuÌt annually. Contaiucls arc expectccl 
to continuc to have an aclvantage t-or proclucts that also cxpericnce compctitivc bargc ratcs on the Colurnbia-
Snake rivcr system, coutainct markct share expansion is limitccl in thc tìrture becausc although the Columbra 
t'ivcr channcl has rcccntly bcen clccpencd to 43-f'cct, mole ancl more containel ships will requirc 44-f'eet to 46­
f'cct clellths in thc [ìtturc. Ilowcvcr, srnallcr containor vcsscls, or vcsscls that arc uot firlly loaclccl, can still 
uavigate thc 30-[bot channolancl thcrc are opportunitics f-or containcr growth. As eviclcncc olthis, since thc 
BST f'orccast was linalizccl, thc Port ot'Portland rcccntly hnalizccl tr21-year leasc ol'containcr ancl breakbullc 
f¿cilities at Tcrurinal 6, to a new containcr tcrminal opcrator that specializcs in srnall to micl-sizc terminals in 
nichc tnat'kets. This ucw lcasc agrcclncnt is cxpecteci to incrcasc container growth at Portlancl I'Iarbor. 

Dry bulk cargocs in thc most likely lorccast arc also expectccl to continuc to incrcasc by 0.8 pcrccnt to 1.0 
perccnt aunually, in part c'lue to stt'onger Asian cun'cncies clernancling cxports of'soda ash, potash, minetals 
ores, cltcmicals, ¿rncl fertilizels. This glowth is cxpcctccl in thc national/intomational clry bullc markcts, which 
in Portlancl Ilarbor arc currcntly clotniuatecl by mincral'exports, as wcll as the local/rcgional ch:y bulk markets, 
which inclr.rde constructìon matcrials as r,ve il as aglicultural fbrtilizers. 
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ïable 3:13 , Most Likely.Marlne,Ca¡go Foreeast for Porttand Hàrborr to 204û 

Year Breakbulk Dry bulk Dry bulk Liquid bulk Grain (1,000 Containers Autos 
(1,000 MT) National/lnternational 

(1,000 MT) 

Local/Regional 
(1,000 Mn 

(1,000 MT) MÏ) [rEU) (Units) 

Past 

2004 892,'1 15 3,91 5,790 1 ,7 1 9,395 6,353,987 6,305,047 274,609 358,682 

2006 1,057,375 3,426,618 1,856,34s 6,143,51 B 5,045,963 214,484 463,557 

2008 977,232 4,671 ,735 1,788,ô1 1 6,378,481 5,676,287 245,4s9 407,803 

Forecast 

2010 440,476 2,373,000 1 ,315,000 5,948,000 5,1 29,000 1 95,000 248,000 

2020 1 ,006,000 4,602,000 2,1 64,000 ô,946,000 6,030,000 280,000 562,000 

2030 1,091 ,000 5,317,000 2,33'1,000 /,558,000 6,306,000 394,000 844,000 

2035 5,673,000 

1 ,135,000 2,401,000 7,565,000 6,391 ,000 467,000 983,000 

2040 1,181 ,000 6,054,000 2,471,000 7,57'l ,000 6,477,000 520,000 1 ,1 45,000 

2010-2035 3,9% 24% t.0% 0.9% c E0/ 

2008-2040 0,6% 0.8% 0.5% 0,4% 2,4% 

Source; BST ¡\ssociates. 2010. West l-layden lsland fularine Cargo Forecasts ancl Capacity Assessment., Final Report. Prepared for Port of Portland. 

Tabte.,3.1f 4 -, Low,rMâfíne'Car$o.Forécást fór Portland, Èlàrhór'toì2040 in 1,000 MT 

Year Breakbulk Dry bulk Dry bulk Liquid bulk Grain (1,000 Containers Autos 
(1,000 MI Natlonal/lnternational 

(1,000 MT) 

Local/Regional 
(1,000 MT) 

(1,000 MT) MÐ crEU) (Units) 

Past 

2004 892,115 3,91 5,790 1,719,39s 6,353,987 6,305,047 274,609 358,682 

2006 1,057,375 3,426,6 1B 1,856,345 6,143,518 5,045,963 214,484 463,557 

2008 977,232 4,671 ,739 1,788,61 1 6,378,481 5,676,287 245,459 407,803 

Forecast 

2010 41 1,199 2,152,000 1,220,000 5,557,000 5,046,000 1 57,000 209,000 

2020 855,000 3,750,000 1,854,000 6,521,000 5,276,000 220,000 468,000 

2030 933,000 4,1 97,000 1 ,985,000 6,998,000 5,498,000 299,000 693,000 

2035 971 ,000 4,418,000 2,037,000 6,955,000 5,572,000 347,000 801,000 

2040 r ,010,000 4,650,000 2,089,000 0,9'12,000 5,647,000 379,000 925,000 

20 1 0-2035 s.50% 2.90% 2.10% 0.90% 0.40% 3.20% 5.50% 

2008-2040 0,10% 0.00% 0.50% 0 20% 0.00% /.40% 2.60% 

Source: BSI Associates. 2010. West Hayden lsland fularine Cargo Forecasts and Capacity Assessnrent., Final Report, Prepared for Port 0f Portland 
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Table 3¡15 ', Hígh Marrine Cargo Forecást for Psrtland,Harboito 2040 

Year Breakbulk Dry bulk Dry bulk Liquid bulk Grain (1,000 Containers Autos 
(1,000 MÐ National/lnternational 

(1,000 Mï) 
Local/Regional 

(1,000 MI 
(1,000 MT) MÏ) crEU) (Units) 

Past 

2004 892,1 15 3,9'15,790 1 ,719,395 6,353,987 6,305,04 7 27 4,609 358,682 

2006 1 ,057,375 3,426,618 1,856,345 6, r43,518 5,045,963 214,484 463,557 

2008 s77,232 4,671,739 r,788,61 1 6,378,481 5,676,287 245,459 407,803 

Forecast 

201 0 455,256 2,690,000 1,378,000 6,208,000 5,389,000 221,000 287,000 

2020 r ,107,000 5,2I 2,000 2,474,000 7,225,000 ô,595,000 32 r,000 656,000 

2030 '1 ,197,000 5,976,000 2,678,000 7,932,000 ô,872,000 458,000 995,000 

2035 1 ,245,000 6,343,000 2,765,000 7,971,000 6,965,000 547,000 1 , 165,000 

2040 1 ,295,000 6,733,000 2,852,000 8,0'1 1,000 7,059,000 614,000 1 ,364,000 

20 1 0,2035 4./0% 3.50% /.00% t.00% 3 70% 5.80% 

2008"2040 0,90% 1.10% t.50% 0.70% 0.70% 2.90% 3.80% 

Source: BST Associates, 2010. \ /est Hayden lsland Marine Cargo Forecasts and Capacity Assessment, Final Report. Prepared for Port of Portland 

As notccl above, the 2010 rnost likcly marine cargo fblccast prcpar:cc1by BST Associatcs anclpresented in 
'Iablc 3-13 abovc is conservativc compareclto the 2009 ODOT (plcsentccl irr Table 3-12). Table 3-16 be lorv 
cornparcs the two f-orccasts in tcrms of'anuual averagc growth bctwecn 200J ttncl2035. As inclicatcclin thc 
tablc, thc IIST Associates fbrecast projccts lower annual cargo glowth ratcs ['or all cargo types in Portland 
llarboL cxccpt lic¡riclbulk ancl contalncrs. 

Table:3-ill6,:i,..eòmparisòn'of Gargo Forêcasts forYears,2067 -,2035;,AVérãge Annua[.'Compound Growth Rate 

Cargo Type BST Associates for Port of Portland ODOT 

Breakbulk 0,03% 0.200/" 

Dry Bulk 0.51% 1.300/o 

Liquid Bulk 0,90% 0,40% 

Grain 0.23% 1.30% 

Containers 2.11% 0.90% 

Autos 2.84o/o 3.70Y0 

3.4.2 Marine Employment Forecast 

This scction dralvs from gcncräl cmploymcnt fbrccasts concluctccl for thc rnclro legion, as wcll ¿rs fot thc sub 
at'ca of' the metro rcgion (Colr.rmbia I'Ialbol sLrb area) that inclr"rcles thc Poltlancl I larbor. In particular, the 
analysis c1t'aws fì'otn thc Economic Opportunitics Analysis (EOA) that clcvclopcclcrnploymcnt [brccasts lor 
thc City by sub area to thc ycar 2035 {'or thc purposc o['unclcrstancling cmployrncnt land dcmanclancl supply. 
Thesc sttb area cmployment f'orecasts at'e, in tum, basccl or1 tl-ìe total employmcnt fòrecast by 2035 concluctcd 
by METRO i'or thc scve n cor.u:tty Portland lVle tropolitan Statistical Arca. For the transportation, w¿ìre house 
ar"rclLrtilitics sector, total ernploymcnt is cxpectcd to grow to 5J,700,61,350, anci 65,0l0.jobs respectivcly lor 
the low, mcclittm, ancl high lorecast sccnarios. Clitywiclc czrptulc of thc.jobs in this catcgory also varies in thc 
cstitnirlìon, assuming that 57, 63, and 68 pcrccnt rcspcctivcly in this scctor arc loc¿rtccl in thc City. This 
rcprcscnts a rccltLction in thc culrcttt city captLrrc of thcse jobs, r,vhich is closcr to 74 pcrccnt. 
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LJsing thcse cstimates, thc tiOA job lbr:ecast fòr thc city langcs f'rorn a low of'32,889, to a high o{'44,206, 
with the rniclpoint bcing 38,650 jobs ['orecast by 2035 fbl thc City. Thc forccast was clcvclopcclusing zu-r 

ovcralI growth rate of 1.7 pcrccut annually, icicntitÌcclas thc rnccliurn sccnaLio lolccast fiom lVIETIìO at thc 
tirne. 'lhcsc uutnbers arc cousistcnt with other currcnt cstimatcs ol'transportation and warchousing 
cnrploymentiniV[LrltnornahCounty,whichvvas25,524 in2007.23 Atttrc I.7pclccntgrowthr'¿rtc,thcrncclium 
fbt'ccastol38,6-50isattainccl in2035iljobsinthisscctorwerc25,359in20l0. Whilcallofthc 
trausportettion auclwarchousing scctor jobs arc not marinc inclustria[-jobs, thcsc jobs arc liukcclto thc 
intennoclal tt'anspottation systern which clcpcnds in palt upon thc rn¿uinc tr:anspclrtation. 

Auothcr sourcc of inf'onnation about marine inclustrialjobs in the Portlancl Ilarbol is thc WoL[<ing Flarbor clat:r 
clevclopccl by thc City. Thcsc clata account lor thc typcs of cconomic activity in the baseclon r,vhcthcr thc firm 
locatcd in thc lrarbor is deperrdcnt on naLine trausportation, depcnclcnt on rail fàcilitics or clepcnclcnt upon 
both. This provicies yet anotherway to consiclcr thc crnployrncnt relatcclto mariLrc transportertion. Olthc 212 
lirurs locatecl in thc harbor,47 lirms with just unclcr 2,000 crn¡rloyccs arc clcpenclcnt on both thc rivcr ancl lail 
transportation while auothcr 23 fìrms with 660 crnployecs are clcpcnclcnt on thc rivcr but not ncccssarily the 
rail. Tlris totals to 70 f-rnns clcpcndcnt on urarinc transportation, rvith approxirn:rtely2,625 omployccs. Thcre 
arc also 142 firms that cmploy ovcr 5,800 peoplc that alc ctcpenclcnt on thc lail transportation [àcilitics. 
Table 3-17 bclow shows this {Ìrm and cmploymcnt infbrmation. 

Table 3-17 ,River and Rail Dependent:Firrns and Employment in the Portland Harbor 

Type of lndustrial Facility Number of Firms Number of Employeæ 

Both River and Rail Depenclent 47 1,969 

River Dependent Only 23 656 

Rail Dependent Only 142 5,817 

Boih River and Rail Dependent 47 1,969 

Total 212 8,442 

Source: Data provided by the Bureau of Planning and SLrstainability 

It is cxpectcd that this employment inf'ormation is incomplctc as many Iilurs havc opcrations in thc halbor: 
arca brtt mzry havc m¿iin ofltcc locations clsewhcrc that rcsults in lLnclercounting ol'harbor alca cmploymcnt. 
Þ-orcxamplc,ascliscusseclinScction l,theMartinandAssoci¿rtes200Tstuclyof'thceconomicirnpactof 
Portlanclllarbor urarine tcrminals cstirnatccl that thcre arc 6,570 jobs in Portlancll-larbor clircctly clcpcnclcnt on 
pLrblic ancl privatc matiue tcrmiuals, This rcsults in an cstimatc of rivel clcpcnclent jobs ncarly thrcc timcs 
highcr than thc Working Harbor clata. This cstimatc even unclercounts the total river-clcpenclent cmploynrent 
as mat'iuc inclustrial lacilities r,vith dclcks arc not classif iccl¿rs urarine terminals in the Vfartin anclAssociates 
ana lys is. 

As illLrstratccl in'table 3-17, uot all Portlancl l]larbor businesses zrlc dircctly dcpeuclcnt on thc rivel anclwatcr' 
transportatiou. Howcver, as cliscussecl in Section l, busincsscs in the harborarca ¿ìrc highly intclclcpendcnt 
auclit is challcnging to isolatc the economic activity ancl jobs that arc clepenclent upon ttre marine 
transpot'tation uctr,vot'k. Bascd on thc intorclcpcr-rclcncc ol'all Portlancl Flarbor: cmployment as wcll as thc 
Itnccrtainty associatccl '',vith the uutnber of'maliuc inclustriir[.jobs that arc in fàct clepcndeut on watcr 
fransportation, this analysis bascs thc pro.jcction oImarinc iuclLrstrialernployment growth ou thc 8,440 rivcr 
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and/ol'rail clcpcnclcnt jotrs prcscntccl in Table 3-17, Growth ratcs in rnarinc inclLrstrial cmployrnent will bc 
b¿tsccl ou the ovcrall cconomic ancl population growth ol'thc rcgion and thc nation. glowth latc in intcrnational 
tLactc, ancl thc local growth ratc in marinc-rclatccl industrics such as hcavy m¿rnulàctuling aucl r,valchousing 
ancl ciistlibLrtion. As notecl prcviotrsly in this scctiou, crnployment growth rates in manufàcturing inclustries 
arc cxpcctecl to bc slow or ncgativc, whilc gror,vth ratcs in transportation, lvarchotrsing, ancl clistribution arc 
cxpcctccl to oLrtpacc grolvth in othcr iudr"rstrics. This anzrlysis projccts tlrat malinc inclustrial cmplclymcnt 
growtlr ratcs will bc at a low ratc of'0.7 pclccnt ¡lcr ycar, ¿i mcdium grclwth ratc ol 1.2 pcrccnt pcr ycar, ancl a 

high growth tatc ol'1.7 perccnt pcrycal'. "l'hesc glowth rates are basccton the f'ollowing clata ¡roints: 

¡ 	 Forecastccl rnctro cmploymcnt gror,vth rate o10.7 tcr LB pcrccnt throLrgh 2040, 

o 	 Folccastccl rnctlo cmployment growth ratc o{' [.4 to I .7 pcrccnt growth in transportatiori anci warchousing 
lhrough 2040, 

c 	 Pro.icctcclpopulation growth ratc in thc mctro arca oI t.4 to 1.7 perccnt throLrgh 2030, ancl 

o 	 FoLccastccl combincd tonnagc growth ratc of-0.6 pclccnt fbr clry bulks, licluicl bulks, grairr; ancl highcr 
tonnagc grolvth rates of 2.4 pclcent lor containcrs ancl 3.3 pelcurt for automobiles. 

AssLrming a low glowth t'atc of'0.7 pcrccnt per ycar', a nrccliurn growth ratc o1'1.2 pclccLrt pcr ycar, ancl a high 
growth rate o1' 1.7 pe rcent pcr year', thc lirtLrrc tnarine industrial cmployrncnt can bc cxpcctcd to incrcase to 
jLLst ovcr l2,3lQjobs by 2040 Lrnclcl tlrc most lil<cly sccnario, 10,550 uuclcr thc slow gror,vth sccnario, ancl 

t4,480.jobs t-or thc high growth sccnario (scc Table 3-lfl). 

Table 3-18 Maríne lndustrial Ëmployment Forecast for the Portland Harbor 

Year 
Low 

(0.7 % Growth Rate) 
Most Likely 

(1.2 % Growth Rate) 

High 
(1.7 % Growth Rate) 

2008 
8,440 8,440 8,440 

2020 
9,1 B0 I,740 10,330 

2030 
9,840 r0,980 12,230 

2040 
10,550 12,370 14,480 

3.5 SUMMARY 

Priot'to thc currcnt rcccssion, cconomic anct population glor,vth in the Portlancl rnctlo lcgion outpzrccd growth 
elscwhcrc in the nation. Economic activity is expcctecl to bcgin te cove ling in 20 I 0, with ornployme nt ¿rnc1 

population glowth cxpcctccl to average 1.4 pcrccnt and 1.5 pcrccrlt, rcspectivcly, through 2030. A plimary 
soLrrco of''past cconornic growth in Portlancl has bccn marinc-rclatcd econorl-ric activity, including rnarinc 
industriai ancl marinc cal'go Llscs. Thcsc uscs arc pro.jcctcd to continue to grow over thc ncxt 30-ycars, with 
pat'ticulal growth tbrcc¿rstccl in thc marinc cargo ancl r'clatcd trausportatiou, vvarchoLrsiug, utility, ancl 
r,vholcsalc traclc scctols. 

Thc lorccasts fbr cargo anc'l cmploymcnt havc low, most likely, and high cstimatcs, ancl yct still excluclc thc 
signilicant unccrtainty rcprcscntccl by fìrture markets clcvclopmcnt. Nclv rnalkets arc ¡lcrhaps the urost 
luuccltain alca since a ncw markct can clcvclop rapiclly as a lcsult clf global cconomic [òr'ccs, ucw 
technologics, ancl policy dcvelopmcnts. Intcrviews with planners, inclustry rcprcscntativcs, and comrnoclity 
fbrccastcrs, inclicates that ncw rnarkcts are thc most cliflcult to prcctict làctors ibr both cargo anrl malinc 
inclustrial growth, ancl thc most irnportant. 
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Crowth in marinc cargo ovcr thc 3O-ycar planning lrorizon to 2040 is cxpcctecl to vary by calgo typc, but is 
prqcctccl to gro\.v ou a tnost lil<cly averagc annual ratc olbctwcen 0.2 pcrccnt f'ol brcakbLrll( to 3.3 pcrccnt lor 
automobilos. Togcthcr, the marinc cargo typcs mcasurecl in tonnage (clry bulks, graiu, liquricl bullcs, ¿rncl 

brcakbLrlk) at'c cxpcctcclto grow at a lì1ost lihcly avcragc annualratc of 0.6 perccnt (avcrage ¿ìnnualgrowth 
ratc wcightccl by curlent tonuage), r,vhile containers arc cxpcctecl to incrcasc at an annual rate of'2.4 pcrccnt 
t'or containcrs, ancl automobiles at ¿r r¿rtc of 3.3 pcrccnt annuaily. 

Growth iu marinc-inclustrial cmployment is expectcd to roughly rnilror cconornic glowth trcncls in thc rcgiou, 
¿ìs solnc clctncnts are cxpcctccl to grow lcss slor,vly (manulàcturing), whilc othcrs arc cxpcctccl to grow more 
rapic[ly (trattsportation and r,varchousing). Growth rates in malinc inclLrstrial curployment are projectcci to vary 
fìom bctwccn 0.7 pct'ccnt to I.7 porcont, r,vith total cmployrnent cstimatccl to incrcase by 2, 100 jobs to 6,000 
jobs. 

As iclcntifiecl in the 2006 traclc capacity stucly, availability olmarine inclustrial lancland actequate fì:eight 
hanclling ancltransportation systern infrastrLrcture arc critical to thc gtlwth of rnarine-r'olatcclcmpLoymcnt. 
Dcvcloptneut of'aclclitioual lancis and lacilitics will lil<cly bc ncccssary to mcct thc prqcctcd glowth in thesc 
soctors, llso, lauclavailability lor marinc inclustrialclcvcloprnent on Wcst Fìayclen [sland may bc ablc to play 
a criticallolc iu provicling thc infì"astrLrcturc ancllancls neccssaly to tal<c aclvantagc olgrowth in thcsc 
inclustrics. Thcsc issucs willbe aclclressccl iu subscclucnt scctions of this stucly. 
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Manine-Related Site Suitability 
Thc purposc olthis section is to plovicle an unctelst¿rncling of sitc suitability ancl constraints fbl marinc-relatccl 
uses, inclucling both marinc cargo and marinc inciustrialLrscs. Sitc suitability ìs asscssecl fìrr six marinc cargir 
typcs: autotnobiles, liclLricl bulk, grain dry bulk, othcr chy burlk, cotrtaincrs, ancl brcakbulh. Site sLritability is 

¿rlso asscssed fbr two marinc incltrstrial typcs: vcsse I rciated scrviccs ancl rnarine-clcpe ndent meurufàcturing.2e 
Rcciuit'ctncnts fbr a given marinc-rclatccl Llse vary clcpcncling on site ancl usc-spccifrc ncccls. Tlris section is 
intcnclecl to proviclc a gcueral scnse ol'thc sitc sizc, watcr acccss, ¿rncl intermodal inf'rastructulc rcc¡uircmcnts 
I'or cach of thcsc marinc-r'clatccl uscs. Whcrc availablc, inlormation on trencls in thcsc rcquircments is 
prcscntcd. A bricldiscussion is also ploviclod on sitc constraints tor marinc-rclatcci use lelatcd to natural 
rcsolrrccs anci env ironmcntal contamination. 

Thc inl'onnation prescntcclin this scction willbc uscclto assess thc suitability ol'vacant,lvatclfì'ont lands in 
Portlanclto mcet thc rccluilcments fbr marine-r'clatccl irscs (Section 5), anclto asscss thc suitability of Wcst 
llayclcn Islancl (WHI) ancl other lancls in thc Lor,vcr ColLnnbia t{ivcr (Section 6). 

4.1 OVERVIEW OF DATA SOURCES AND KEY ASSUMPTIONS 

Sources clrawn fì'om incluclc intcrviews with ports in the Lower Colurnbia Rivcr, master planning clocumcnts 
fbl the Port of Portland, intervicws with rivcr-depenclent businesses, intcryicws with marinc transpoltation 
planniug consultants, ancl characteristics of rnarine-rclatccl sitcs in Portlancl and othcr ports. 

Forthis analysis, inlbrmation ft'om a varicty ol'ports rcgarcliirg tetminal ch¿rractclistics was rcvier,vecl to 
provide gcncralizcd informatiot-t ot-t sitc rcquilcmcnts comtnon to all naline lcl¿rtccl Llscs, as wcll as 

infbrmatior-r ou how sitc charactelistics änclrequireurcnts clilIcr basccl on clilfcrcnt cargo uscs and localrnarkct 
couclitions. Port-providcclclocumcnts, inclucling thc rail analysis ancl couceptuaI sitc clcsign I'or WIÌl 
condLtctecl by FIDR plovidc inl'ot'matiou on iulrastructurc recluit'emcnts ancl a rcfbrcucc point lor potential 
futltt'e dcvclopmcnt consiclcr¿itions fbr WFII. Thc lccommcnclations frour IIDR lverc analyzecl ancl f'ouncl to 
bc consistcnt with terminal size ancl infrastructurc characteristics at othcr poLts, anci so vvcrc prcscntccl as one 
option l'or clcvelopmcnt on WHI. 

Apart fr'orn t'evier,v oithc ['IDR conceptual plaus, thc currcnt analysis cloes uot incluclc idcntitication of''ü/Hl 
devclopmcnt options or an analysis ol'thc traclcoff.s associatccl with cliflcrcnt facility sizcs. Rathcr, thc analysis 
prcscntccl in this section is a catalog olthe rangc of'sites suitablc l'or rnarine-rclatcd uscs likcly to expanclor 
locate in the stucly arca. The purposc oIthc analysis is to providc ¿ur unclerstancling ol'thc typcs of sitcs 
nceclecl to rncct potcntial marinc-rclatccl growth. Rccognizing thc clesire lor infìlnnation regarding sitc clcsign 
tr¿rcleofß, availablc infot'matiou on opcrational anclcost tradcoffs ¿rssociatccl with infiastmcturc clcsign and 
f ootprint sizc is provicle cl. Inlbl'mation ol' this natnÍe , holvcver, is vcry lirnitccl as tlrcse traclcoffi arc spe cilic 
to a particular cargo ancl tcnant rathcr than widely applicablc across usos. 

Fufthct'morc, thc analysis asslrlncs that charactcristics of existing tcrminals ancl operating practiccs alc a goocl 
preclictol of f Lrturc sitc rcquire tncnts. It can be dif'ficult to predict innovations ancl/or cmcrging markcts in 
cotntnoclity f'orccasts. It is not part of thc scopc of'this analysis to predict thc viability of potcntial 

thosc fìrnrs lhat rcc¡Lrirc r¡¡rinc fìrcilitics f'or thc trans¡rort of lalv antl fìnishccl prorlLrct. 
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tcchnological innov¿ttions, cithcr hcrc or atrroacl. 'f lrc Polt of'Portla¡rcl is in cornpctition with othcr Wcst 
Coast ports ['or tnarkct sh¿rrc. Innov¿rtions in liuropc and Asia inclicatc wh¿rt is opcrationally possible in thosc 
onviroumctrts to inclcasc cf fìcicncy, but it clocs not inclicatc what is cconomically or opelational[y f'casiblc f'or 
Clolurnbia Rivct'ports. 'I'hc Port oI Portlanclopcratcs in a very diflircnt markot, with clif'fèrcnt labor, land, ancl 
infì'astructure coustraints than thclse Ibr liuropcan aucl Asian ports. 

It is important, howevcr, to rccognizc that poLt operating practiccs ancl tcchnology aro evolving ancl arc 
improving lancl Ltsc cf'fìcicncies at ports worlclwicle. Thcsc practiccs incluc{c cxpansion of opclating hours, 
stnoothing of pcak seasonal volLrmes, incrcasing capital ancl labor, ancl using ol'f'-sitc tlansfèr'ancl stolagc 
yarcls.:]0 Such cf fbrts can iucrease throughput, but also incrcasc opclating costs, r.vl"rich can lcaclshipperi to 
lincl ¿tltcrnative loc¿rtions. 

4.2 GENERAL SITE SUITABILITY 

Iu gcncral, marinc cargo sitc lcqtrircmcnts cliflf-cr from marinc inclustrial sitc rccluircrncnts cluc to thc nccd fbr 
clccpcr vcsscI clralts ancl largcr sitcs. Flowcvcr, the fbllowing gcncral sitc charactcristics arc requirccl I'or both 
marinc cargo aucl marinc industrial uscs: 

Sites must be zoned appropriately. ln Poltland, appropriatc zoning is hcavy inclLrstrial (lLl) or genclal 
inclustriat (lG). 

Sites neecl to be rel:rtively flat lvith co htigu ous acreage, prct-or ab ly in conso I iclatccl rcctangu lar sha¡rc, 
with livcrfì'ont lcngtl-r of'at least 400 fcct ancl clepth li'orn the watcrlront o['at lcast 400 f't;et.rr 

Sitcs neecl to have sufficicnt clrafi dcpth rvithin 150 feet of shorc For a site to be suitablc fbr marinc 
cargo, it typicatly neccls to be ablc to accommoclate vcsscls with ciraft clcpths ol40 f ect or more, with 
urinitnuu dLalt depth of 35 fcct. "'t' The prcclorninant trenclis towarcls bigger vesscls, with 
corrcsponclingly clccpcr loaclccl vessel cirafts ancl longcrbcrth loquireurcuts. This cornparcs to rn¿irinc 
inclustri¿rl uscs that t'cly on bzirgc tlansportation that rccluirc a 20 to 30-l'oot dLalt clcpth. 

Marine cargo antl marinc inclustrial sites both require easy access to w¿rtcr as wcll as to rail alld 
truck trirnsportation routes. Birsinesscs intcrvicwcd fbr this analysis spoke repeatcclly ol'thc 
inrportanco oIintermoclal transportation f'or thcirorganization (scc Section 2). Nearly allrnarino-rclatcci 
ttses tnust be locatccl ou a tntck route that providcs easy access to an intcrstatc highr,vay nctr.vorl<, such as 
Intcrstatc 5 aucl Iutcrstatc 84. Aclditionally, r-nany marine-rclatccl uscs ncecl access to an airport. All sitcs 
in Poltlancl Flarborhavc this acccss with thc ncarby prcsencc olPortlancl Intcrnational Ailpor:t. Marinc 
cargo làcilitics tsnd to lravc a grcatcr nccd lor intclrnoclal transportation thau that ol'rnarinc inclustrial 
businesscs bcc¿rusc thcsc facilitics hancllc grcatcr vollrmes o{'procluct. Thcrcforc, rnarine cargo facilities 
tcnd to rcquirc lanci that can sustain a largc cluantity olrail, olten conf-rgurccl ¿rs a raiI yarci ol a loop to 
contain unit trains (in whiclr a[[ cars iu thc train carry thc samc cargo). A rail yarcl, or railroad yarcl, is a 
cotnplcx series olt'ailroacl tracks lor storing, sortìng, or loacling/Lrnloacling, r'ailroacl cars and/or 
locotnotivcs. R¿rih'oacl yärcls have inüny trachs in parallcl lor kccping rolling stoch storccl ofÏthc 
mainlinc, so that they clo notobstruct thc flor,v o.['tl'affìc. A sitc with rnultiple lailploviclels is prcf'errccl, 
sincc corntrrctition betr.vcen rail companics hclps to assure lor,vcr fì'cight priccs.3a 

l0 

Vancorrvcr lntclnational and Dorncstic'l ratlc Cìapacity Analysis.
.| 

[:i.l). I-lovcc&(onrpanyandC)ilyofPoltl¡nrl.['ictrtuary2003, PortlandflalbolInrlustrial L,andsSturty. 

I:.D. & l tovcc ancl (lity ol Porllanrl. IrctrrLLaly 2003. Portlancl flirrbor Industri¡l Lancls StLrdy.
.ll 

[]S-l- ¡\ssociatcs, 2008, W¿rtctfiont [-ands Anitlysis. Prcparctl fìrr thc Ciity ol'-laconra,
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o 	Acreâge requirements f'or marino c¿ìrgo sitos also tcncl to bc largcr thaLl lòr Lnarinc inclustrial clr-rc to thc 
lalgc rail fàcilities lequilccl lor many cargo Íacilitics aucl associated warchousing ancl clistribLrtion 
làcilitics. 

c 	 Constrnints to troth marine cargo ancl marine industrial devclopment include cnvironmcntal 
cont¿rmin¿rtion ¿rnd requirements to protect natural resources. For cxamplc, it is prcf'erablc to lravo 
less ttran 30 perccnt of'a sitc bc covcreclby wetlancls ancl lcss than l0 perccnt ol'a sito within the flooc1 

plain.r5 Uplanci ancl in-lvatcr cnvironmcntal contamination is also a lirnitation in that it is costly ancl 

of tcn caruies high Lisk o['fìrtulc liability. 

o 	Security. Many inclustrial sites, inclucling marinc cargo ancl marinc inclustrial facilitics. rccluirc scparation 
with f-cnccs or othcr barricrs fiom pLrblic arc¿rs flol both sccurity olmatcrials ¿rncl also l'ol public sat'ety, 

Furthcrmore, sccurity lncasurcs rcquirc-d by the Sccurity ancl Accountability f'or cvery Port Act of'2006 
rnay slightly incrcasc thc lootplint rccluilecl f'or marinc tcrminals sitcs. For exaurplc, ranclom searchcs of 
cont¿rincrs lry thc Cclast Gualci may slow the movcrncnt of cargo tlrrough polts. In thc fìrturc, the 

Containcl Security Initiativc may zrlso slow thc movcrncdt o1'cargo fì'orn a f'oreign port. 

Following a cliscussion of'trencls in railroad operations ancl vesscl size, this section plovicles ¿r brief'ovcrvicr,v 
of each typc olrnariuc rclatecl r"rsc, togothcl with a cliscussion ol'thc gcncral charactcristics ol'lanc1 usc and 
inl'r'¿rstmctrLre rec¡rircmcnts, inclucling clralt clcpth, belth lcngth, ancl rail access. Existing tàcilitics in Portlancl 
anclothcr l,ower Colurnbia and wcst coast ports at'c clescribed to provicle a sellse of'cxisting fàcility 
pararnotcrs. 

4.2.1 Trends 

Several rail inl'rastrLrcturc and vessel trcncls are af'['ccting marine inclustnaI sectots. In gencral, changcs in 
Class I railroacl opcrations tow¿rrcls longcr, unit trains ancl incrcasing sizes ol'marine vessels rcsult in grcatcr 
infì'astmcture ancl sitc sizc rcquilcrncnts f'or nrarine-relatecl uscs, bLrt particularly lor marinc cargo Llses. 

4.2.1.1 Rail Requirements 

Thc cornbined acccss to rail, rnerrinc, anc'l roacl transportzition is critical fòr'many busincsscs iocatccl in 
Portlancl Flarbor. Poltlancl lras a compctitivc aclvantagc ovcr mauy other wcst coast ports as it is scrvccl by 
two Class I raih'o¿rcls, Union Pacif-rc ancl BNSF (BulLington Northcrn Sante Fc) Railways, that both havc wcst 
coast aucl cast-wcst continental rail lincs. Portlancl is also scrvccl by scvcral short Iinc railroacls, r.vhich scrve 
local customcrs ancl also clistribute frcight to and fi'om thc Ciass I railroads. The cast-wcst rail lincs that sclvo 
Portlancl cross the Clascaclc Rangc through the ClolLrmbia Golge at river elevation, compared to thc rnorc 
cx¡rcnsivc lailload loutcs fì'om thc Pugct SoLrnd that cross the Cascacle Rangc thloLrgh Stevens Pass and 
Stampodc Pass. 

Forrr rnain linc rail routcs convcrgc in Portlancl: t) BNSF north to Scattlc ancl V¿rncouvcr, British Columbia, 
2) BNSF cast to Chicago via Kansas City, 3) Union Pacifìc south to Oaklanci ancl Los Angelcs, then acloss 
thc SoLrthwest to Ncr,v Orlcans, ancl4) Union PacilÌc cast to Chicago via Salt Lat<c Cìity and Dcnvcr. Access 
to this lail inh'astructulc is a kcy rccluircmcnt l'or many marinc inclLrstrial ancl marit-rc c¿rrgo uscs, but thc typc 
of'acccss and associated site rcquircmcnts varics by Lrsc as will be dcscribccl bclor.v. Llowcvcr, scveral trcncls 
af'f-ecting ncar'ly all malinc-r'e latecl Lrscs arc noteworthy. 

First, the railroacls arc using longcl trains. BNSF has rccluirccl that all of thcir intcnnoclaltrains will bc 8.000 
f-cct in lcngth, which allows thcrn to incrcasc the amount of frcight that cau bc hancllcclon thc m¿rinlincs 

't li.l). Ilovcc ct ('on¡rarry ¿ncl (lity ot'Portl¡ntl. fìcbluary 200.1. Portlancl llalbor IncLLrstri¿rl 1..¡utLs Sttrdy 
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without lraving to inct'ease thc uumbcr of'trains.''(' Usc ol'thesc longcr trains rcquircs aclciitional rail yarcl 
capacity to assctnblc ancl holcl thc longcr traius and longcr siclings to pcrmit tlains to mcct ancl pnss. 

Sccoucl, cluc to iucreascd clcmancl on Cllass I railroacls and resulting congcstiou, the raih'o¿rcls arc changing 
their trusincss mocle I to bccomc morc wholesalc carricrs ancl focusing on long-hauI trains with intcrmodal 
containcrs ot'uuit tLains with bLr[[c cornmoclitics such as glain.37 Thcsc types of'cargoes arc typically lraulccl 
long ilistattccs with f'cw stops, pLrtting thc lcast pl'osslrrc on thc rail nctworks, thcrcby rninimizing costs and 
congestiort. l{aih'oads havc focusccl on maiuline 'hoolç ancl haul' sclvicc; this rcquircs short linc raih'oacls ancl 
truckct's to consoliclate shipments in larger tcrminals as thc lailroacis havc stalted clcclining rcqucsts to scrvice 
smallcr carload tlaf'f ic (2, 5, or l0 cars).''8 For shippcls that ale locatcd on a mainlinc that do not asscmblc 
unit traius, thc railroacts arc rcciuit'ing that thc fircilìty havc sicling tracks olf of the rnainlinc lor loadiug ancl 
urtloacling ancl that all ttains must e nter ancl lcave the siclings at le lativcly high spcecls. 

Unit trains arc typically 8,000 to 10,000 f'ect long, ancltypically rcquirc storage track otTof'thc main rail linc 
ncar thc tcrurinal whcrc tl'ains can bc 'chamberecl' untiI neeclccl at thc tcrminal. A[so neeclccl at thc terminal 
arc loop tracks or long working traclcs for loaciing ancl unloacling. As toclay's r¡nit trairrs arc typically I lO-cars 
of 62 fcet, workittg tracl<s pltrs track through thc loacling/unloaclirrg arca rcqLrircs apploximatcly 3 acrcs of' 
lanct without any at-graclc crossir-rgs. lJasoclon cicsign specif ications fì'om BNSF anclUPIIR, thc closign o1'an 
itlciustrial loop traclc f-or loading and uuloacling wouicl requirc a f'ootprint of zrpploxirnately I milc long ancl 
ovcr ollc-quartcr ol'¿r milc wiclc,]e Shortcr tracks rcc¡uire cloubling or tripling over into multiplc tracks, which 
rrrtclcsilably brcllcs thc rrnit train. 

Thcsc shifts towarcls longcr trains ancl 'hook ancl haul' scrvicc oIunit trains h¿rvc consccprcnccs fbr thc 
suitability of'sitcs 1'or both marinc cargo ancl marinc inclustrial uscs. Marinc cargo uscs such as clry bulk, 
contaiuer, atrd auto should havc access to on-sitc or acljaccnt Lail {àcilitics f'or loacling unit trains; this rccluircs 
ruorc acreage than olclcr facilitics. iVlarinc inclustrial uscs will also rccluiro rnore servicos 1'rorn short linc 
railroacls and also rail capacity to asscmblc thcir carloacls. 

4.2.1.2 Vessel Size 

For ncarly all cargo tylrcs, vcsscls ¿rrc bccorning largcr, with clccpcr clra['l ancl longer bcrth rcqtrircmcnts. 
Table 4-1 summat'izcs fbrccasted vcsscl lcngths and associatccl loadcd c1rafts lbl cxisting and f'orccastcd 
fìtturc vcsscls. This is particLrlarly truc f'or cont¿rincr vcsscls, ¿rs summarizccl in Table 4- 1 . Container vcsscls 
currcntly opcrating arc classifìcclas Panatnax ancl Post-ParÌarxÍìx. Thc clrafl clopth ol'43 fcet in thc L.owcr 
Columbia [ìivcr chanucl can accommoclate Post-Pananrax vcsscls up to 6,000 twcnty fòot equivalcnts (TEU), 
with a lcngth of 1,001 fbct. Vcsscls lor automobilcs, dry buik, ancl liqLriclbulk calgocs arc also cxpcctccl to 
iuct'casc. Some ofthclalgcstvcsscls,ilfìltyloaclccf,lrave dccpcrclr¿rftsth¿rnaccorrrloclatcclbythe43-f'oot 
Columbia River navigation channc[. 'I'hus, thc largcst vcssels in the commct'cial l1ects r,vill cithe r rìot carry 
cargocs thlor"rgh Portlanil, or will not bc lully loaclccl. 

V¿urcouvcr lntcrnational and Dorrcstic Iradc Cl.r¡racity Analysis. 
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f¿þlþ d-{,.,1::: Ex¡sting,ând'Foreéãsted,30.Yeár FuluréVè5sel'Lêngthsjand Loaded Drafis:(Feet} 

Vessel Overall Length (feet) Vessel Loaded Draft (feet) 

Cargo Type Exìsting Future (30-year forecast) Existing Futu re 

10 ÃContainer s65 1 ,200 50.0 

Auto 640 7ô0 37 1 

Dry Bulk 738 805 42.0 44.9 

ô'ì ÃLiquid Bulk 804 42.58 47.5 

Table source: HDR Engineering, 2009, West Hayden lSloand fularine Terminal Site and Operation Requirements 

This incrcasing vcsscl sizc has implications tbr sitc suitability as larger vcsscls roqnirc longcr bcrth lcngtl,s. 
For example, cxisting alrto vcssels rcqiliro a bcrth lcngth of approximatcly 400 f'cct (assLrrning local 
availability of'Lrargcs [òr usc as floating clock platlbLrns), lvhilc thc f'olccastcd firturc auto f]cet r,villrcquire a 

bcrth of'up to 480 to 500 lèet in lcngth.aO Actclitionally, largcr vcsselsizcs inclicatc a grcatcr spil<c in calgcl 
volumcs hancllcd with cach incoming or or,rtgoing vcsscl. This, in turn, inclcascs tcnlrinal capacity 
rccluircmcnts, ¿ts trorc inlrastructule ancl space is rcquilccl to hancllc lalgcr volutncs olcargo at a givcn time. 

4.3 MARINE CARGO SITE SUITABILITY 

Marine cargo Llscs are asst:ssccl l'or six cargo typcs (similar to Section 3): autornobilcs, Iiquicl bLrlk, gr:ain clry 

bull<, othct cfi'y bLrlk, containcrs, and breakbulk, Thc text below cicscribcs spccifìc charactcristics of'cach oI 
thesc marinc cargo lÌrcility typcs. Sitc rcqr.rircments cliffbr aÍnorìgst cargo types cluc to thc clif'fcr'çnces in 
vcsscl size usecl fbr cach cargo typc, which al'fccts berth length and ct'att clcpth rcquircmcuts. A vcsscl's 
ovcralIlcngth (LOA) largcly clctcrmincs thc bcrth length rcquircmcnt, r,vhich iu turn clctcrmiues tltc shorelinc 
lcngth olacrcagc recluirecl at a sitc. Aclclitionally, raiI inlrastmcture ancl associatcclacrcagc rcqLrircrncnts 
ciif fbr by cargo typc. Following the nalrative discr.rssion olcach cargo typc, a summary scction proviclcs a 

tablc of'gcncral sitc requilcments by cargo type (sec Section 4.6). 

Rangcs ale proviclecl lol sitc suitability charactcristics. Evcn for onc calgo typc, sitc suitability clcponcls on a 

wicie lange o[fàctors, based on the spccifrc cargo being hancllecl, the operational charactcristics of the 
tctrninal, labor marlçet conciitions auci agrccmcnts, ancl spccitic sitc ancl local markct consiclcrations. Au 
cxaurination ofjLrst onr: usc, such as containcr cargo terminals, will lcveal vely cliffclcnt sitc sizcs ¿rucl 

configurations at ciifi-crent pofts ¿urcl even at the samc port. 

As notecl abovc, trencls in marinc c¿ugo tl'ansportation that rnay af'f'cct thc suitability of sitcs inchrclc largcr 
vcsscls that havc dcepcr clrafTs ancl longer unit trains that rcquile largcr r:ail yarcls. A recent rcport cornpletecl 
lor the Port ol'Portlanclrecornmencls that luture tcrminal sitcs havc a rail capacity to holcl a minimum of an 
8,-500- fbot train, and have working traclc lcngths in thc 2,500 to 3,500 f'oot rangc,tr 

It is also important to notc that malinc tcrminals typically rcquirc acreagc not only for spccific uraiiuc 
tcrminal operations fòr each cargo typc as clescribccl below, but also ['or access loacls, rail lincs, rnaintctlancc 
arcas, ¿rctr-ninistrative builclings, and tcrminalstoragc space. Fol cxamplc, thc Port olPoltlancl's Terrnirral 6 

has522 acres. Of this acreage, thcrc is acontainertcrminal oi'200 aclcs, of:which t7 acres is prcscntly used 
for breakbull< opcrations ancl two aLrtomobile terminals totaling 22'7 acres. Thc rcrnaining ¿ìcrcagc is uscd lor 
rail, roacl, and gcnernl tenninal opcrations, or is prcscntly usccl foL non-marinc cargo (SLrttlc Roacl site). Thc 

40 ftDI{ tìnginccring ancl Port ot Portllncl. Octotrcr 2009 lVcst I Iayclon Islanrl Nlarinc IclnrirraI Sitc ancl Opcration [ìct¡rrilcrrcnts. 
'" LlDtì Iinginccling anrl Po¡ t of Portl¿urcL. Octobcr' 2009 Wcst l-laydcn lslantl Marino'l crnrinal Silc ancl Opcrrtion llct¡rilcrncnts. 
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clata on total acrezrgc lòr allterminal opct'ations was not available lor many malinc tcrmiuals, thcre lòr'e 
acrcagcs listccl in the sections below oftcu t'cprescnt thc sizc of'corc tcmrinal opcrations, as notccl in thc tcxt. 

Finally, thc bcrth lcngths listccl bclow typically rcprescnt thc clockfÌrcc lcngth only ancl clo not incluclc bcrthing 
ancltnoot'iug clolphins that extcncl the lcngth of'thc bcrth or provicle a urooring point. Thcsc clolphins can 
cxtcnclthc clocklacc by 300 f-cct (150 fèct on both cncls o1'the clock). 

4.3.1 Automobile 

Automobilcs arc classi{iec1 as roll on-roll ol'['(RO/RO) cargo sincc thcy alc clriven.on anclolf'ol'transpor'l 
ships. Wcst cottst ports scrvo as gatc\,v¿ìys flor Asi¿rn automakcrs importing vchicles into the Unitccl Statcs. 
Portlancl is thc largest volutne aLrto import port along the wcst coast, with Toyota, FIyLrnclai, ancl Floncla LLsing 
Port ol'Portlancl fàcilitics (Tcnninals 4 ancl Tcnninal 6).'12 

Thc Port of'Portlancl is ¿r desirable location fbr automobilc importcrs duc to lower rail lates anclthc fì'csh 
water cnviroumcnt, r,vtrich rcsults in lcss salt clarnagc to thc automobiles than in scawatcr ports. In zrclclition, 
Portlancl is thc gateway to thc wcst for rail, anclrnost autornobilcs irnported thror"rgh the Port of Portlanclarc 
transportccl ovcrlancl via rail.ai Nelvcr automotive lail ramps arc clouble cnclcd ¿urc1 cau ¿rccornrnoclatc tr,vo 
blocl<s ol five to scvcn cars. A rail clcsign fbr a potcntial alrtornotivc tcrminal for the Port ol Portlancl 
rccomtncnclccl l2loacllincsofapproximatcly lB0f'eetinlength,andrequiringl'rvcacles. fìcgarclingcù'af't 
rcquiremctrts, alttomotivc transport vcssc[s that make calls to thc Port oIPortlancl typically rcquirc at 
minitnum a clraf't depth of'32tect (e.g. Toyota) zrncllirture vesscls may rccluirc 37 f'cct,aa 

Autorncrbile facilities at Port o f Portlancl rangc in sizc fìom 7 5 to 120 acrcs. The Toyota f acility has two 
be t'ths, onc that is 4l 0 fèct ancl another that is 950 f'e et. Othcr west coast ports with alrtomobilc imports, such 
as Long lìeach, Vancouver, atrcl Tacoma, have similarly sizecl automobilc lhcilities. 'fhe Port of'Long tìeach 
Toyota fàcility is l6B acres in size and inclucles ll0 acrcs olopcn stor¿ìgc arca, ltì acrcs of railfaciLities, four 
acrcsof'warchousing/proccssing, l-5acrcsoltruckstaging,and20aclesofiemployccparking.'fi'thcclepthof 
this facility's clockiug area is 3B i'cct and thc lrcrth length is 1,300 f'eet.'r6 The SLLbaru fhcility at thc Port ol' 
Vattcottvcr covcl's 90 acrcs and has a 1,040-toot bclth.aT Thc Marshall Ave nuc Auto Facility at thc Port ol 
'facotna is approxin-rately 165 acrcs in sizc ¿rncl can hancllc 25,000 vchiclcs trt any givcn timc.''t Thc acreage 
inclucles builclings covcring 148,000 square ftct (3.4 acres), as well as 72 clcclicated lailcar spots.u!) 

Atrtomobile manulàctut'ers clil[br in how they opcrate their port fäcilities, r,vhicl, af'fccts vehiclc movcment, 
ttnmbcr ancltype oIcmployccs (anclassociatec{ parlcing recluircments), buitding location and typc, anclovcrall 
sitc sizc rcquiretncnts. For exaurple, in Portlancl Llarbor somc ¿rutomobilc manufäcturcls such as Toyota ancl 
IIoncla aim to transport the il vchiclcs lrom the harbor shortly aftcr arrival by vcsscl, whilc othcrs such as 
Flytrnclai storc thcir vehiclcs ¿rt Port lacilities for longcr periocls.i0 Sitc rcquire ments also clifflcr as Toyota 
adds acccssorics aftcr tnanufacturing at thcir site, while Iloncla cloes not. Most automobile manufircturers alsir 

42 
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clesire space to h¿rvc ¿t lacility to do lepails and touchups to thc irnportccl autotnobiles, ancl also rcqttirc et 

fireling station to provicte gasolinc fbr newly art'ivccl cars.5' 

Oporational clif fcrcnccs betwccn manu[àcturcrs lcsult in cliffcrcnt land rccluircnìents fÌll a givcn atttomobile 
throughpLrt, but at a rninimLrrn, a largc parccl o['approxinrately 100 acrcs is rccluired for an atttotnobilc cargo 

tcrminal. Automotivc tcrminal clcsign rcc1uircrncnts courplctccl rcccntly f'or thc Port of'Portlancl tccommcucl a 

tcrminal of-75 to 125 aclcs.5r This clcsign incluclcs a marshalling aroa to managc cargo flor,v, -5 acrcs ol 
loacling ancl unloading area, a multirnoclal rail yarcl, and a processing ccutcr fÌrr o['[ìccs, vchiclc rcpztit's aucl 

clcaning, cmploycc parking, and a tnrck gate arca. Total aclcagc t'cquiretnctrt is 140 act'cs f'oL tltc tct'minal 

arc¿r ancl 30 acrcs f or the intermoclal rail yarcl. 

4.3.2 Container 

Thc containcrization of'shipmcnts bcgan in I960 atrclallor,vs l'or grcatcr casc iu transfbrting goocls bctwccn 
shi¡rs, clocks, trucks ancl rail. Containcrs arc stanclardized lectangular boxcs uscd in thc transpot't oIcargo, 
with a r,viclth of'eight l'cet, a height of'eithcr 8.5 f,cet or 9.-5 f-cct, ancla lengtlt of'10 lict to 40 [cct. Goocls 

transported by container are variecl, inclucling such proclucts as tcnnis shocs ancl tilcs. Thc throughput 
capacity of'a container tcrminal is mcasurecl in tr,venty fbot cquivalcnts (TEUs) ancl is cqual to onc 20 fcct x 

8.5 f'eet x B f'ect coutaincr. Containcrs are movecl to and fiorn ships with crancs, ancl are movccl in thc stot'agc 

yard with a variety ol'staclciug cquipment. 

Marinc vesscls lor containcr cargo alc currently in thc 965 to 985 f'cet rangc aucl havc a loacled draft 
reqrrilemcnt of 39.6 to 42.'l [cct. Vcsscl sizc is cxpected to contiuuc to grow, partly cluc to thc planttccl 

construction of'two scts ol locks at the Panama CanaI to accominocl¿rte largcr contaittcr cargo ships. Ftttttrc 

PanamaxandPost-Panamaxvcssciswillbcinthc [,100to I,200fcctlangewithadlallt'cquircmcnto[ 
approximatety46 to 50 fcct.5r Post-Panamax vosscls are super'-sizccl shìps capablc of carrying tht'ee titncs 

more cargo than ships nolv trausiting the canal. 

As thc size ol'containcr vessels arc iucrcasiirg, malÌy polts arc taking the ucccssat'y stcps to accotntnoclatc thc 

largcr vcsscls. F or cxamplc, the Polt o I Oakland is clre clging to achicve a clraft of 50 fce t aucl re cleveloping thc 

founc'lationsof'thcirwhar['tosustainthcwcightof incrcasccl loads.ThcPortof Princclìupertisanticipating 
expansion ol'their containcr facilitics by B0 acres, anci plans to adclonc berth that is 1,443 feet in length in 

r,v¿rtclthatis59tbctclccp. Intotal,thisr,villbringthctotal¿ìcroage o['thiscontainet'fìrcilityto 139acros.t't 

This containcr tcrminal is rclatively srnallcr than many othcr tcrtninals as all coutainct's at this fÌrcility go 

directly onto rail; therc is no tntcking or intennoclal tàcility. 

Wcst co¿rst containcr tcrminals range in sizc l'rom approximatcly 50 to 400 acres. Thc Port of Portlancl has a 

containcr tcrminal at Telminal6 that is 232 gross acres, including 20 acrcs of-rail yarclancl7 acres for roacl 

acccss. Approximatcly 193 of the Terminal6 acrcs are fòr container terminaloperations. Thc on-clock 
intennodal rail yard has annualcapacity f'or 1,t00 trains. Thc Port of'Tacoma has six container tcrmittals. 

Eactrhasaclr¿rftclcpthof5l ttctanclalIbLrtotrchastrvobcrths,r'vithcachbcrthhavingalcngthof l,100to 
1,3001'cct.55 'Ihe APM cont¿rinel tcnninal at thc Pclrt olTacorn¿r has 135 acrcs, but trtilizes au intcrtnoclal rail 
yarcl ttrat is an aclclitional 32 acrcs. 

5t 

52 

5i 

i4 
Ibid. 
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The Port of Loug [Jcacl-t has scvcn containcr tcrminals ranging in sizc tiom 70 acLcs to 385 acrcs, with rail 
infì'astt'r,rcture occupying a largc ploporticln o['tcrrninal acreagc.56 Of thc cont¿rincr terminals in Long Bcach, 
all but two have rail ousitc or arc locatccl ncar rail yarcls, ancl thcsc two tcrminals alc currcntly cxpauding to 
have rail.57 The tcrminal that is 70 acres in sizc does not have rail, so containcrs arc movccl to thcir 
clcstinatiott via truck, which is thc applopriatc mocle fòL thc procfr"rcts hancilcd at this tcrminal.5s llach of'thc 
coutaincr tcrminals at Loug lJc¿rctr alscl has a trirck qucLre ¿irea that recluiles aclclitional spacc ¿ìt thc tclminal. 
Aclclitionally, custottts olficcrs inspect thc containcrs two to thrcc timcs cach clay, ancl rccluirc an inspcction 
¿rrca of' 100 sc¡rarc f-cct. Total berth lengths l'or thcsc container tcrminals arc botwccn I,800 ancl 6,3J9 leet 
ancl thc ctosign clcpths f'or ttrc berths arc betr,vccn 36 ancl 55 f'ect.5!' 

In thc past, ittcreascs iu container tcrtninal thtoughput volumcs wcrc typically accornplished by cxpanc{ing 
wharfs and iucrcasing the atnour-rt of- Iancl within thc containcl yarcl. As port lancl lras bccomc increasingly 
scarce, otltcr me thods of incrcasing throughput havc bcen cnployccl basccl on cconomic consiclerations rclatccl 
to local labor agrccureuts/prtlcticcs, scarcity of land, rnix of interrnclclal rail vcrsus local trLrck/balge transport, 
anc{ capitalcosts,60 Thesc rncthocls incluclc the rccluction olcontaineldwcll iimc, thc usc ol'offl-clock' 
lÌrcilities, ancl by incrcasing cont¿rinel stolagc cle nsity.6r As the gror.rncl spacc density increases, the labor costs 
of staclcing opcratious also climbs, malcing thcso opcrations uncornpctitive oncc clcnsity cxcccc{s 200 to 300 
TEU pcr acrc.n' 'l-hc technology at thc Port of Los Angclcs aucl Long Bcach containcr tcrrninals lccluirc morc 
labor anclan iucrease in unprocluctivc lifts. Thcre [ole, highcr grcrunclspacc proclurctivity is molc suitable in 
ports whcle labor is lclertively incxpcusive and lancl costs arc high. 

Another mcthocl to rcclncc waterl'ront lancl rccluirements is to movc containcrs to an oLlsitc stclragc yard, 
althoughthiscrcatesanaclclitional costoltranspoltingcontaincrstothcof'lsitcyarcl. Forcxamplc,thcPortof 
Flong Kong and thc Port ol'Long llcach are using a lcmotc container yarcl to improve capacity."r At thc Port 
of Flong Koug, imported containcrs arc imtncdiately loadecl onto a train anclrnoveclto a sorting yarcl ol'f olthe 
tcnniual site . Export containcrs arc clirectly clclivcrecl to t[-rc terminal by tnrck or rai[. This rcciuccs the 
amouut olcontaincr storagc space rcc¡"rilccl within thc containcr tcrminal, bLrt clclcs incrcasc tl-rc hanclling time 
to transport the contaiuers.64 Fìowevcr, r,vhilc such opelations are compctitivc in thc Long Bcach ancl Hong 
Kotrg markcts, ports in thc Lower ColLunbia Rivcr IÌrcc vcry clilfercnt markct f¿ctors inclucling cliflcrcnt lcvels 
of land constraints, labor conclitions, ancl cargo proclucts. 

A rcccutly cornpletcd Pot't ol'Portlancl roport suggests a firtLrrc containcr terminal r,vith a 14O-acrc Iòotprint."5 
This lootpLint iucluclcs the acreagc rccprirecl lor a ioop traclc to accommociate a unit tlain. Portlancl's 
cornpctitivc aclvantage f'or containcr tra['[ìc is its excellcut rail servicc. Intcrmoclal infiastrLrctule that cnables 
assctnblagc and storage of unit trains heips to compcnsatc fir thr: aclclitional timc requircd l'or travcling up the 
Clolumbia Rivcr lrom the ocean. Thc acrcagc rccluirecl lbr a containcr cargo tcrminal ancl associ¿rtccl lanc1 uscs 
v¿rrics basccl on coutìguration ancl thror.rghput, but whcn cvaluating acrcagc lccluilcmcnts fbr containcr 

i(¡ 

rvilh lrN fl{lX Strrllì 
i1 
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lircilitatcs at wcst coast ¡rorts, at a minirnLrm, 100 acrcs arc lcclLrit'ccl fbt'a cont¿riner cargo terminal ancl 

associatecl infì'astt ucturc. 

4.3.3 Breakbulk 

Brcakbulk cargo is shippccl in units sLrch as bags, balcs, barrcls, boxes, cartons, clrttms, artcl pallcts. In thc 
past, blcal<bulk ploclucts shippccl [ìorn thc Pacif ic Northwcst incluclcd fbrcst aucl agricultural proclucts. 

llowcvcr, incrcasingly these procltrcts have bccn contait-rclizecl. Mauy cargoes can be ship¡lccl as either 

brcahbulk or containcr cargo, with thc plcdominant mocle bcing cletcrmined by pricing ancl sl-ripping 

f,recluency. Now, thc plimary blcakbulk cargo hancllecl at thc Port o1'Poltiancl is inbouncl stccl ttsr:cl by arca 

rnanufacturers and thc Class I r'ailrclads. 

Port of Portl¿rnclbleal<trLrll< làcilities incluclo Tcrmina[2 ancl pot'tions of'Tcrminal6 used f'or breakbulk stccl 
czrrgo.t"j Tclminal 2 covcrs 49 acres, o['which 28 acrcs are clcclicatccl to breakbLrlk opcn storagc. Thc 

rcrnaining acrcagc is usecl fbr a covcrccl warchortsc, crancs, a tutck lauc, and othct'scrviccs. 

'fhcrcarcnine brcalcbLrlktenninalsatthe PoltoILongBcachthatrange insizcfìorn 15to22 acrcs. Thc 
Cloopcr/T. Smith (CTS) bLcakbulk Terminal(Picr F) has 2l acrcs, olwhich 4.1 acrcs arc covct'cclstoretgc ancl 

thcrcstisopenyarcl. Atthisfacility,almostl00pcrccnto['theirprocluctisshippeclbytn-rckasrailislcss 
sLritablc lor the goocls they hancllc. In thc past they Lrtiiizecl rail f'or tirnbcr/lumbcr', but they rarely hanclle this 

type oIprocluct nor,v. Thc tnrck qucuc systcm f'or brcalcbullc is very diff'ercnt fi'om contaitrcr ancl t'cqttircs 

much lcss spacc.('7 The bclth lcngths fbr thcse brcal<bulk tcrminals arc betrvccu 600 ancl 1,985 f'cct ancl havc 
a ch'a[I clcpth of bctwccn 32 f'cct ant143 l'cct (with thc rna¡ority bcing 36 [èe t clcep).r'8 

Tlrc Port olVancor,rver has two cxisting sitcs cledicatcclto blcal<bulk. Therc is a 4O-acrc site aucl a7}-acre 
site, with clocks t,250 f'eet ar-rcl 1,750 tcct in length, respectively, ancla drafi ctepttr ol'40 [-eet.6e Thc Port of' 
Vancouvcr also has a planncctbrcalcbulk tàcility at Terminal 5 that wor,rld be 2lB acrcs. 

As inclicatccl above, sitc sizc lor breal<bulk varies substantially clcpcncling on thc carg() anclr.vhethet'it will bc 

tlansportccl by rail or by truck, as wclL as othcr operating cousicierations. lìcgarcling rail inf'Lastrttctttrc, to 

incrcasc opcrational cfficicncy, a brcakbulk tcnninal woulcl havc a loop track and on-clock track 
conncctivity.t" In gcneral, sitcs t'or breakbuik cargo rcquirc a minimum of 20 acrcs if rail is not rcquircd, to 
Lrp to 70 to t00 aclcs f'or cargocs rcquiling rail acccss. No dcsigns fbr a bleal<bLrlk tcrtninal havc reccutly 
been completccl lbl thc Pott of'Portland. 

4.3.4 Dry Bulk 

DLy bulks inclLrclc grain, potash, bcntonitc clay, coppcr , zinc, socla ash, aucl a varicty of mìncrals, Typically 
clry bulks are scparated into grain catgo ancl other clry bulk goocls, a conveution which is lollowccl in this 
analysis. Other clry brLlk goocls can bc furthel separateclbascd on point o{'origin anclclcstiuation irlti'r 

local/rcgionaI dry bulks and national/iutct'natiotral ciry bulks. 

Polts ân(l Malinc, Inc. ancl Port ol Portlanrl. .lanLrary 2003. iVfatino ]'clrilin¿tl iVf astcr Pl¡n.
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4.3.4.1 Local/Regional Dry Bulk 

T'hc localircgionalclry blrlks arc typically smallcr volumc clry bulks that arc importccl/cxpolteclin sLrpport of' 
iuclustry loc¿rtecl in thc itnmcdiatc rcgion of thc tcrminal. Exzrmples herc incluclc cemcnt, salt, gypsurn, 
aggrcgates, ctc. Thcsc tcrminals arc usually a mix oL'r'ail ancl truck ancl clo not ncccl to support train activity 
on-sitc. Thcy thcle fbrc tcncl to havc smallcl fbotprints. 

T'hc Port o1'Loug Bcach has sevcn terminals that spccializc in local/r'cgional clry bulks. Fivc out of thcsc 
sevcn tcrmiuals al'e less than ten acres in size anclclo not havc rail facilities. Thc largcst of'thc seven is a 23­
acrc tcrminal that hanclles pctroleum colcc, coal, potash, borax, socla ash, ancl a varicty olother rninerals. This 
fàcilityhasrailcapacityf'ortwol00-carnnittrains. The rnajorityolthese tclminalshavcbcrthsinthc550to 
650t'cetrziuge; hor,vcvcr,tlvool'thctcrminalshavctotal belthlcngttrsol 1,100fcctancl 1,900ftct.7¡ Among 
otheLf¿rcilitics, local/regionalclry bulks arc hancllccl atthc2J-acrc Sin-rplot fircility in Portl¿rnd llarbor. 
Constrlrctiou matcrials arc hancllccl at othcr local/rcgional cfiy bulk tcrminals in Portlancl Ëlarbor. Thc Polt of 
Vancouver, USA has a livc-acrc dry bulk terminal that lras a bcrth 800 I'eet in lcngth ancla clepth of'40 fèct. 

As inclicatcctby the sizc ol'thcsc fÌrcilitics, loial/rcgional clr:y bullc marine tcrminals can bc cluitc smerllrelativc 
to othcr inariue tcrtnitrals, with lootprints that vary fiom lcss than l0 actcs tcl30 acres in size. Thcir srnallcr 
sizc is clttc in part to thc [àct that thcy cio not clepcncl ers lreavily on rail inlrastnrcture as national/intcrnational 
clry bull< tclminals. 

4.3.4.2 National/lnternationalDryBulk 

The national/intet'national tcrminals scrve cargos that arc railecl in f'roln other parts of thc US or Canada in 
uttit traius. Thcsc tcrminals t'ecluilc largcr footplints to support torminal lail infrastrLrcturc. 
National/intcrnation¿rl ciry bulks cxportcd through thc Port of'Portlancl include potash urincd in Saskatchcwan 
(Tcrtninal 5) ancl sod¿r ash minecl in Wyorning ('T'errninal 4).7r Thc potash telminal at Tcrrninal 5 is 120 acres, 
ancl lras rail capacity f'or 220 tanlc cars on loop lracks. Thc socla ash tcrminal is 25 acrcs, btrt this acrcago 
footprint docs not incluclc much ol thc rail ¿rnd roacl acrcage uscd to support tcrminal opcratiorrs. 
National/internationalclry bLrlks typicalty anìve by barge and train at thc Port ol'Portlancl, anclarc thcn 
trarlsf-crrcd to clry bulk vcssc[, or frcightcrs. Frcightcrs ilrc curucntly 738 fcct LOA ancl rccluirc clralts of 42 
fbct. By2040,itiszrnticipatcclthatclrybullcvcssclswillinclcase toB05f-ectLOAanclhavcaclratt 
rcquircmcnt of- 4-5 liet.7:r 

¿\t thc Port of'Vancouvcr, rlry lrulks such as coppr:r corrccntratc ancl lrcntonitc clay are oxportecl thlough 
Tcrmittal 2. Approximatcly 34 acrcs o[ this telminal arc ctcclicatccl to clry bulk opcrations, but this acrcage 
docs not iucluclc rail infrastntcturc. The tcrminal inclucles a loop track capablc o1'hanclling 104-cal unit trains, 
bulk shccis with approxirnately 160,000 squarc f'eet of'spacc, ancla lcccntty adc'lect 72,000 sqltare I'oot stolagc 
fàcility lor coppcr cotrcentratc.t'Thc Port of'Prince Rupert lras a st¿rtc-of'-the-art 136-acrc chy bulk lacility ttrat 
handles coa[. This fÌrcility is consic{clcd a worlcl lcaclcr as it has sulficicnt rail infiastmcturc to eftìcicntty 
trans['cr coal lrctl.vccn rnarinc vcsscls ¿utcl unit trains.75 

A sttrdy rcccntly condLtctecl ['or thc Port of'Poltland anticipatcs that a ['r.rturc national/intclnational ch'y bulk 
fhcility in Portland woulclrequirc betwccn 125 ancl 155 acrcs, inclucling rail inlrastructurc with an ovcrall 

calgo [ìorccast Tochnical lìc¡rolt. 
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tlack lcngth of'7,000 to 10,000 f'ect.76'lhc termir-ral rail loop woulclbc multr-traclced to proviclc aclccluatc track 

lcngth clcpcncling on thc opcration. 

4.3.5 Grain 

The ClolLrmbia Rivcr is thc thilcl largcst glain cxporting region in thc worlclanclPortlanclllarbor is thc numtrcr 

onc e xpoltcl o f whcat along the Coluurb ia llivcr,77 Thc rnajority o f grain cxportccl fìorn thc Port o f Portlarrcl 

is whc¿rt with barley, lvith incrcasing ermounts of f'eccl grains (corn atrcl soybeans) fì'orn the uricl-r.vcstcrn 

Unitccl Statcs also being exportecl. Grain is expoltcd by thrcc grain tcrminals in thc Portlancl l-:larbor incluc[ing 

Colurnbia Grain at Tcrmin¿rl 5 ancl Cargill Louis Dreyftrs (CLD) Pacific Grains at lrving, ancl the LDC Bcrtlt 
or"O" Doclc.?8 The CLD glain tcrrninal bcrth is32'7 fr,et in length anclthe Columbia Gr¿rin telmiual is 928 

f'oct in lcugtlr.T" 

Approximatcly 40 pcrccnt of'grain deliveLccl to Portland ¿rrlivcs by bargc, r,vith thc rctnaiudcr clelivcrcci by 
rail.8o (ilain is rnoved by rail on unit tlains, r,vhich arc trains that compriscclolc¿rrs r,vith thc samc cargo. Bltll< 

grain rail loacling anclunioacling icleally rccluircs a loop train that can hancllc a 110-car train iu six to eigtrt 
hor"rrs. 

A ncw 1O8-acro grain tcrminal is bcurg constructccl at the Port of Longvicw. A uniquc le¿rtttre ol the te nninal 
is the zrbility ol'thc facility to trold f-our t10-Lrnit trains siurultancor.rsly.s' SimilaL to thc existing Kalarnzr 

Export Company terminal in Kalama, the ncr,v Longvicw tet'minal will bc ablc to handlc both whcat/trarlcy 
ancl fcecl grains (com and soybcans). Fceclgrains arc shippecl in uuit traius fì'om the Mich,vcst. Thc rclativcly 
ncw grain terminalat the Port ol'Prince Rupcrt is 100 acrcs ancl has a draft clcpth of'48 [eet. Thc olclcr grain 
tcrminal at the Port of'Vaucouvcr USA is 45 acres. This tcrtninalhas a berth [cngth o1715 lect ancl a cirall 
clcpth of 40 f'ect.82 

As prcviously clcscribcd, cxisting clry bull< vcsscls arc typically 738 f-cet auclhave a draft of 42 f'cct. It is 

anticipatecl that clry bulk vcsscls will incrcasc to 805 fèct in lcngth ancl havo a ch'aft of 45 lcct.83 In adclition to 

thc neccl to accommoclatc largcr vesscls, ncw glain tet'urinals such ¿rs the te I'urinal at thc Port of'Longvicw are 

bcing constnrctccl to handlc unit trains, This capacity is ncccssal'y to cnsuro that a fìrcility can clÏciently load 
ancl unload trains acoorcling to thc Class I railroacls 'hook aucl haul'proccclurcs, and also custtLc the tnost cost 

cf'['cctivc rail ratcs. A grain termin¿rl r,vith loop trac[<s sulficient to havc capacity fòr Lrnit trains is cxpcctccl to 

rcclui.r'c a fbotprint of 100 acrcs or tnotc. 

4.3.6 Bulk
 

Watertrornc licluicl cargo is transportcd via a tanker or a tan[< ship. Typically tankcrs can'y hyclrocat'bous,
 

chcmicals, watcr, ancl agricultural proclucts. A liqLrict bulk vesscl or taul<cr is approximatcly 804 lcct in lcngth 
ancl draws 43 lect of'clraft whcn loaclecl. It is anticipatec'l that ovcr the next 30 years, liqLrid bulk vessels r,viil 

7lJ 
PorL ol Portl¡Lntl. January 2003, ùlrriuc'['clminal ì\lastcl Pltn, l)rcparc<l by Potts an<l iV[¡r'inc, lnc, 

8l 
Sicuttlt TTrr¿.i, .loinl Vcrìtur'ù lo Builcl Longi,icrv Crain-Icnninal, Wcbsitc 

lll 
Pot L of VancoLtvcr, t)ry bulk. Wcbsitc (ltttpi/./\\,r\'\Lp-gl1l r n r. Ln a Li n c -!çUli¡tl.ú[ y - l_!) acc cssctl J a nua ry 2. 2 0 I 0.tr_Lr 

lìj 
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iucreasc in sizc to 93-5 to 1,000 f'cct in lcngth anclwill h¿rvc a loaclcclclra['t of'48 fbct.8'r ln marry rcspccts, a 

liquictbulk tcrurinal is conf-rgurcd anclopcrateclsimilarly to that o['a ch'y bLrlk telurina[,3s 

LiqLrict btrlk facilitics tcncl to bc sma[ler than othcr cargo f'acilities. Port o1'Portlancl's "fcrurinal4 has a liclLricl 
bulk fàcitity that is six acrcs in sizc ancl hancllcs liquid fbrtilizer. Kinclcr Mor:gau's [,innton and Willbriclgc 
Clovc liquiclbulk opcratiolls arc, rcspcctively, locateclon L7 ancl ¿\-acrc sitcs.t6 Tllc vast majority o1'thc 
liquicl tcnnirtals in thc PortlanclI':[¿rrbor arc pctrolcum tcrminals that ¿rrc locatecl aloug thc wcstcLu ban[< ol'thc 
Willarnettc lìivcr in thc Linton or Willbliclgc Covc aLca, bccausc this arca is acljaccnt to thc Olympic Pipclinc, 
r.vl-rich trernsports pctrole um. 

The PoLt of'Long lleach has scvct-t liquicl bLrlk tct'minals with six of thcsc bcing lcss than I I acres in size ancl 
tlrc largcstbcing 1B acrcs. Thc range of bcrth lcngth at thcsc tcrminals rangcs bctwccn 700 fcct ancl 1,980 
t'ect with clcpths bctwecu 36 fcet and 52 f'cct.87 The Port ol'VancoLrvcr, USA liquid br.rlk tenniual, opcratccl by 
NLrStar is l4 acrcs ancl has a bclth of 400 f'cct in lcngth ancl a bclth depth of'40 tèct. 

f)ttc to thc potcntial onvironurcutal contamin¿rtior-r ¿rssociatcclwith an oil spil[, tcnnin¿rls that hancllc pctrolcum 
rccluirc a physical sepat'zttiou of'thcir opcrzrtions hom thc public. Icleally, opcratols of thcsc fàcilitics would 
dcsirc thcir f'acilitics to bc rcmotcly locatccl ancl isolatcd fì'orl public spaccs. Flowcver', licluiclbulk facititics, 
inclucling thosc lranclling pctrolcurn procluct, arc oftcr-r locatecl in arcas that have only l'cnccs scparating thc 
fÌtcilitics lrom public stroots ot rcclcation paths. As oil proclucts ¿rrc not typically cxplosivc, thc prirlary 
pLrbIic safèty rish is cnvironmental contarnination.ss 

A stLrcly reccntly couductec{ 1'or thc Port of Portlanclanticipatcs that a f'uturc, largc liquicl bultr tacility in 
Portlancl could rccluire bctwccn 125 ancl 155 acrcs, inclLrding lail inflrastrLlcturc, tnrck loacling, procluct 
blcnding, ancl tan[< storagc arc¿rs. t" This sizc oltcnninal coulclaccommoclatc rcf,rning ancl pipelinc opcrations 
I'vithin a railstoragc loacling loop. T'cnninal layout trncl size, however, lvoulcl vary substantially bascd on tlre 
bttsincss opcrations and thc typc of'ploduct hancllccl. Operatior-rs similar to existing tàcititics in Portlancl 
Halbor woulclutilizc much lcss acrcago, within thc rangc of l0 to 50 acrcs. 

4,4 MARINË INDUSTRIAL SITE SUITABILIry 

City of Portland stucly cvaluatccl thc busincsses that are locatcclalong the Willamctte Rivcranclrely
^2004ou watcr acccss. In aclclition to marine cargo lacilitics, thcsc rivcr-clcpendcnt busincsscs inchLclc rnalinc ancl 
vcsscI relatcd sctviccs ancl malinc-clcpcnclcnt mannfacturcs.e0 

Mat'iuc or vcsscl-relatecl scrviccs inclucle barging, cargo handling scrvices, ancl naval/coast guard serviccs. 
Marirtc-clepcudent manufacturcs arc those finiis that require marinc fàcilitics for the transport ot'raw ancl 
fìnishccl pt'ocluct. Thc charactcristics ancl gcncral sitc rccluircmcnts of'thesc rnarinc incltrstrial busincsscs arc 
cliscussccl in grcatcr clctail bclow. 

tÌ5 
tbid, 

lì6 
gç-c'fnr) acccsscrl 

.lurrrurry I l. l0 I 0. 

hl.!Lr.]t-L!r-u,p!,llolfu¡.urg-c-l.c-.l-qigl-Ußlll:Lsltlstr\ivhtrrulSl.-!Rr ,Or.'crviçy.¡4!.. 

e0 
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4.4.1 Marine and Vessel-Related Services and Operations 

Barging is thc proccss of'pLrlling or pushing a flat bottorn floating platfbrm r,vitl"r thc assistancc of a tug boat. 

Much of the bargc traf'fic;rlong the Lower Coltrmbia Rivcl rs srrp¡llying grain li'om castcnt Washiugtotr aucl 

Orcgon tc¡ tcrminals in thc Port olPortlancl, Port of'Vancouvcr, Port olKalarna, aucl thc Port of Longvicw. 
Apptoximatcly40pcrceÍìtof'thcgrainthatthcsctcrmiualslccciveistransportcclviabarge. B:tt'gccompauics 
requile acccss to wate r in orclcr to proviclc this scrvicc to glain e lcvatot's and to othcr ootnlr:ttries, For 
exarnple, Tidewatcl opcratcs fàcilitie s in the Polt of Vancouvcr USA ancl Foss Maritimc opcrates a l0-act'c 
sitc in Poltlancl. The berth lcngth at both olthesc tàciiities is 700 tbct.er 

Courmcrci¿rlbargc traflic on the Colurnbia Rivcr upstrcam olPortland incluclcs tugs ancl bar:gcs forthe 
rnovcmcnt o['commoclities.ez Typical commodities rnoved clor,vnstrcarn inclLrclc agriculture proctucts and the 

upst[cam movcmcnt olgoocls incluclcs pctrolcum, fèrtilizcr, ancl chcmicals. Thcrc are threc to lottr tons of 
cargo lnovccl clownstrcam fbr cvcry ton movcd ttpstrczrm. 

Bargcs on thc Clolumbia-Snakc River system typicatly Lrse one tLrg fbr rnultiplc bargcs. Thcsc bargcs are 

bascclupon thc sizc of thc locks on thc Clolurnbia-Snake Rivcr systcm, ancl arc typically 42 fect wiclc (with 
cloublewicles 84 i'ect in wiclth), Irrcliviclualbalgo lcngths vary bctr,vccn 150l'eet ancl300 lect. Þ-Lrlly loaclccl 

barges on thc ColLunbia Rivcr typically draw 13.5 f'eet ol'w¿rter.er AdclitionaltLrg activity fìrr thc Port ol 
Porilancl involvcs ship assist. In Portlancl, the business that opcrates these tLrgs is Foss Maritime.!''r 

Othcr vcsscl-rclatcd scrviccs includc shipyarcls that rcpail and build ships, Typical sitc charactcristics of' 
shipyards incluclo clocking fäcilitics, ch'y clocks, tloating dly clocks and ousite storagc f'ol boats whilc thcy arc 

cleancd ancl lcpailccl. Poltlancl shipyarcl is opcratcclby Cascade Gcneral ancl is ouc o1'thc worlcl's lat'gest sltip 
rcpairfìrcilitics. Itislocatcclona60-acrcsitcinthcswanlslanclarc¿iof'PortlanclLlarbor. [thastwochy 
clocks, onc 661 fect long by l12 lcet wiclc and the other is 598 fcet long by.9B fcct rvicle.es Thc berth lcngths 
availablc at the Cascaclc Gcncralyarclare betwccn 780 fcct and 3,900 fcct.!'r' The Port of'seattic has tho Toclcl 

Pacifrc Shipyarclancl it occupics a 46-acrc site and has rnLrltiplc berths ranging fìom 590 f'cet through 1,400 

[èct.e7 

Finally, marinc inclLrstlially uscs incluclc fìrcilitics to prcscrvc maLir-rc salcty. In Portlancl, thc Coast Guarcl 

malinc saf'e[y site is locateclon an cight-acre site in thc Swan [sland arca, ancl has two bcrths, onc is 175 fict 
anclthe otheris330f'ect.'r8 Othcrfèclcralgovcrnmcntprcsenccoccupyingrivcrfì'ontagcistltato['thcArmy 
Corp of Enginccrs drcclging basc, which is locatcci at thc Port of PortlanclTcnninal2. 

4.4.2 Marine-Deoendent Manufacturinq 

Thele are ¿r number o['rnanulacturing firms that rcquirc clccp water access to pcrfot'm [rttsincss opelations. 
Some exampics of'this arc barge manu[àcturing, rccyclcrs, ancl stccl plocl"rct manulacturiug. Fot'exatnplc, 
Orcgon StcclMills previously usecl its docking tàcilities to trnload tnateria[, but t'ccently begau using 

9l 
,\rrr.ry Cìolp oll:inginccls.'['otal Watorbolnc (ìonrmcrcc, CjolLrnibia I{ivcr t]asin, OI{, WA, ancl ID, Wcbsitc 
([llpúrtyq¡ru.rLxrçc-¿¡ltU-u]r¡rþlLU-¡rtlUl-tlby¡lilL¿ruall¿lutl.tÜ) acccssccl Januaty I 2. 20 I 0. 

e3 
rbid. 

1)'t 
Washington [.]usincss iVf agazinc. ìVlcrnbcl Profilc - fOSS ivlAtìIl'lr [ì: Pulling "flrcil Wcight at Sca. Wcbsttc 

96 
r\rrny C)orp of [:ìnginccrs, -fotal Watcr'[rolnc Conrnrcrcc, C]oluml¡ia Rivr:r tl¡sin, OR, W.\, ¿utl ID. Wcbsito
 
(httpl:rrrv_u:¡-ur-Lu¡cc.3r-L1¡y.¡rillUlcrlruuVUllllyçlÀlt21qltl¿¡xl.ptlÐacccssccl Jauuary I2,20 10.
 

9lJ 
r\rnry C)orp of [:Ìnginccrs.'futal lVirlcrbornc (]orr¡uc¡co, Clcllurnbia [ìivcr'8asin, Ot{, WA,, ¿rncl ID. Wcbsitc
 
([t-(p.,t1nS:tr-,i_ryr,qs4_c_c_.a¡¡¡y-n¡i[rulc/lnnwrrclfiÞ_ylli¡.üt¡-q.r!iUt|Xl,t)acccssccl .lanuary 12.20 10.
 

ENTRIX, INC. 4-13 

http:llp�rtyq�ru.rLxr�c-��ltU-u]r�r�lLU-�rtlUl-tlby�lilL�ruall�lutl.t�
http:rvicle.es
http:ol'w�rter.er
http:o['commoclities.ez


Wesr Hevoer'¡ lsl-at'¡o FINaL 
Ëcoruorvrc Fouruonloru Stuoy Jur-v 2010 

Tcrminal 6 for r:ccciving. Schnitzcr Stcel clisasscmbles machincry and other metal fablication to scncl to Asia 
ou bat'gcs fbl lccycling into ncw rnctalcornponents.ee Sclmitzcr Stcel is approxirnatcly 150 acres in sizc ancl 
has thrcc bcrths with lcngths [rctwccn 600 ancl700 fcct, wlrilc Olcgon Stccl Mills is 170 acrcs in sizc ancl has 
994 l'cct of'bcrth spacc.""' The Schnitzel stcel sitcs in thc Port of'C)aklancl ancl in thc Port of'Tacoma a¡c 30 
and 20 acrcs, rcspcctively.r0r Thc Port ol'Oaklancl facilitics lrave thrcc berths sizcclat 500 fbct,700 lèct, anc{ 
87-5 fcct.r02 

Marinc barges arc typically largcr than thosc that tlavel within thc Colurnbia-Snake River systcm ancl are br.rilt 
to clealwith rough sc¿rs. A typicaltnariuc balge can bc 300 l'eet or largcr.r"t Portlancl [.lalbor is thc homc of 
multiplc marinc bargc manLtthctut'es including Guuderson and Zidctl. Thcsc firms usc decp watcr acccss to 
slrip finishcclbargcs to clicnts. Zidcll M¿uinc Clorporation bLrilds marinc bargcs up to 90 lcct wiclc ancl up to 
900 f-ect loug.r0a Thc Zidcllshipyald is locatccl near thc Ross Islancl Briclgc, fìrrthcl upstrcarn than thc Stccl 
Briclgc. Gunclcrson is locatccl on approxirnatcly 70 acrcs near'fe rminal 2. 

4.5 SITE CONSTRAINTS 

Two signif'rcant coustraints to tnarinc-rclatccl clevclopmcnt in Portland Flarbor f'requcntly citccl ir-r rccent 
stuclies arc thc sensitivc uaturaI rcsourccs ancl thc cnvironmcntal contamination that arc fì'cqLrcntly in 
riverfì'ont arcas. This scctiou provicles an ovcrvicw of'thc constraints to marinc-rclatcd clevclopmcnt r,vhcn 
tlrcsc lcatures arc prcscnt. 

4.5.1 Environmental Contamination Constraints 

This soction clescribes how uplanclcontamination ancl sLrperf unclcontamination alfbcts thc suitability of sitcs 
fbr malinc inclLrstlial clcvclopmcnt. 

4.5.1.1 Brownfields 

A brownficlcl ìs a sitc whct'c cnvitonrncutal contamination or thc possibitity of: contamination is prcvcnting 
that propcrty's reclevclopment.It'5 Thc Orcgon Dcpartment of'Environrncntal QLrality tracks uplancl 
contamination, both fiom potcntially lcaking nnclclgrouncl storagc tanks ancl tì'om othcr sourccs. Scvcral 
stuclics on Portlatrcl Harbor havc incluclcci intcrvicws of'local inclustrial lancl uscrs about blownliclcl 
clcve loptneut. r(x' Thesc studies havc fbr,rnd that inclustry rcprcscntatives vicw thc costs ancl thc |ong tcnn 
liability o1'thesc sitcs as a rnajor constraint. Most of'the industry rcplcscntativcs \,vcrc intcrestecl in 
brownficlcl clcvelopt-ncnt, but wcrc conccrncclabout iiability and fìnancing oIbrownficlcl sitc pulchasc. Many 
peoplc iutcrvicwccl statoci that brownliclc'l deve loprncnt requircs applopliate linancial incentives ancl lir-nitcd 
liability, 

99 Van [)or Voo. l..cc, Auqr]s( l /, 2007. [,ortluntl 'f¡ ihtute.I-.t¡r¡bor'(ilo*,tll Strlls. 
r00 Almy Corp of [jnuinccrs,'folal Watclbor'¡ro C]ornnrclcc. (ioltrnrLrirr [tlvcl lllsin, Ot(, W,\, anrl tD. Wobsito 

(J¡,t!¡r.:l¡qr¡'rv,¡wr,-U.,:ÀqÈ,¿¡¡y¡.¡.1utttlq]tUf.t:iXlfl-byü,ttlrrortlrurclptll¡acccssccl .lanuar.y 12,20 10. 
l0r 

¡sscssccl .lanuary I 2, 20 I 0, 

2010. 
l0.l 
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Tho plirnary constlailrt associatccl with ¡:urchasc or lease of'a brownfÌclcl sitc is thc clcau up cost arucl potential 

liability fbL past contamination. Table 4-2 below illustratcs a lcccnt casc stucly compariug thc costs ol 
clcvcloping a brownliclclsitc to that of'clcvcloping a grccnfìelclsitc. Thc stucly comparccl lrigh tech 

manufàctuling, industrial parks, warehouse clistribution ancl gcncraI tnanufàctut'ing busincss dcvclopment ott 

both brownfrclcls anclgleenfrclds within thc PortÌand arca. In cvery situation ttrc costs of'reclevcloping a 

bror,vnfìclcl lor a nq,v busincss vcnturc excccclccl thc cclsts of clcvcloping ¿ì ncw grecnliclcl sitc. 

Tàble,4"2,.' , :;Case study,of Brownfield :Ðevèlopment'vêrses.Grèenfield Development 

High Tech Manufacturer lndustrial Park Warehouse Distribution General Manufacturing
 
Characteristics and
 

Costs
 
City of Portland City of Tualatin City of Portland Clackamas County 

Brownfield Greenfield Brownfield Greenfield Brownfield Greenfield Brownfield Greenfield 

Acreage 37.S5 53,20 45.50 44,50 37,95 25,91 37.75 37.95 

Buildino size 630000 630000 400,000 400,000 450,000 450,000 

High tech 250,000 250,000 

Office 60,000 60,000 

Cu bical 40,000 40,000 

200 cars & 201 cars & 

Parking 725 spots 725 spols 1 ,1 30 spots 1 ,1 30 spots 275 trailers 275 hailers 1 ,1 00 spots 1 ,1 00 spots 

Development Costs 

0n site s 127,080,000 s 1 26,000,000 s27,703,800 $30,060,000 $ 1 3,722,300 $13,008,000 s25,029,000 s25,200,000 

SDC's $1,383,000 $1,782,663 s1,846,243 s'1.713,209 s71 5,907 $730,069 s 1 ,21 2,343 $868,675 

-s249,062 -s25,368 SO -S75, B5B SO -s249,062 $0SDC Credits $0 

Off-Site $24,000 s1.452,500 $558,000 $s,739,1 67 $735,000 $290,500 $24,000 $1 ,347,000 

Remediatìon Costs s1 1,100,000 SO 2190000 $0 s 1,270,000 $0 s 1 1 ,100,000 $0 

0ther Renrediation $16,927,44 l $0 $6,558,863 $0 s6,551,776 s0 $11,880,451 $0 

Total Costs $1 56,265,379 $1 29,235,1 ô3 $38,831,538 s37,51 2,376 $22,919,125 $1 4,028,569 s4B,996,732 $27,415,675 

i\ilackenzie Group. 

4.5.1.2 Superfund 

Vacant lands in Portlancl Llarbor al'c not only potential brownlields r,vith upland contaminatiorÌ, bLrt thcy also 
lie acljaccnt to thc Portlancl Llarbor Supertìurcl sitc. Starting in 2000, a six rnile soctiotì of thc lvillatnctte 
Rivcr, the actual watcr bocly, was addecl to the Superftrncl sitc Iist. A SLrpcrfirnd site is an uncontrollccl or 
abanclonecl placc lvhcrc lrazardous wastc is locatecl, possibly aflccting local ccosystcr.ns or pcoplc.r0t 
Currcntly, thc lor,ver l0 rniles of tl.ìc Willamctte Rivel fì'orn the Clolurnbia Slough to thc Fremont Bt'iclge are 

within thc Portlancl Flarbor SLrpcrfuncl arca. 

4.5.2 Natural Resource Constraints 

Lancls borclcring thc Willarncttc ancl Colurnbia Rivers that may be approplitttc lor marinc inclustrial uscs oltcn 
contain significant naturaI rcsourccs. Many of thcse natulal r<;sourccs aro rcgultrtccl by f'cclcral, statc, rcgional 
ancl local agcrrcies ancl those legLrlzrtions can constrain clcvcloprncnt oppoltunitics. In particular, sitc clcsign to 

It)7 llPr\. Su¡rctfìrntl. lvcl)sitc (trttp:/^vrvlv,c¡ra.govlsrLpcrfìrrrcl/sitcsl) acccssccl.lanuary 6,2010 
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avoicl impacts ou natltral Lesources can inct'c¿rsc thc cost of'clcvclopmcnt or the ¿rr-noilnt of'lancl rcclr.ritccl, 
Lil<cr,visc, rnitigation ['or irnpacts to natural rcsources rnay also incrcasc thc cost of clcvclopmcnt ancl lancl 
rccluircmcuts, Dcve loputcnt on sitcs locatccl along thc Clolumbia Rivcr will havc to obtain mrLltiplc pcrmits 
uuclcr various local, statc, rcgional and f'cclcral legulations; holvcvcr, sor-nc sites, cluc to thc typc ancl 
cltaractcristics ilf'the natural rcsoluces, rnay be morc coustrainecl than othcls. 

Ovcr thc past 20 ycars, thc City of Portland has iclentificd specific signifìcant natural rcsources within thc city 
lirnits anclappliccl overlay zoncs that rcquirc clcvclopmcnt to general[y avoictanclmininrizc irn¡racts to uatural 
rcsollrces atrcl to rnitigate uuavoiclable itnpacts. Thcle are thrcc types of environmental ovcrlay zones in thc 
Portlancl: protection (p-zonc), conscrvation (c-zone), anclrivel cnvironmcntal (c-zonc). Thcsc recluirc 
protcctiou ol"sotne rcsourccs ancl fìrnction vahrcs th¿rt havc becn iclcntifìccl by the Cìity as provicling bcne fits 
to thc pLrblicr';.r{)n 1¡. p-zone provicles the trighest lcvcl of protcction, anclclevclopmcnt will onty bcìpprovccl 
in this zone ltrr a llarro\,v set olcircuurstances (e.g,, acccss). Wittlin thc c-zonc, clcvclopment is allowcd but 
must avoid ancl minimizc itnpacts to natural rosollrccs to the maxirnum cxtent practicablc ancl mitigatc 
trnavoiclablc impacts. Rcgulations a¡rply rrot only to clcvclopmcnt, but also to lanclclivisions ancl propcrty line 
acljustmcnts, Lcmoval olnativc vegetation, planting olnon-native vcgctation, cnhzrnccment of'rcsources, ol' 
changing of topography through gracling, cxcavating or fìlling. 

In the Rivcr PlaniNorth Rcach, a ncw river environmcntalovcrlay (c-zonc) is proposccl. Thc c,zonc applics in 
high ancl mccliutn rankccl riparian rcsource arcas. Thc c-zonc is sirnilar to the c-zonc, in that it lcqurircs 
avoicling, mìnimizing, ancl mitigating irnpacts, but thc e-zonc contains s¡rccit'ic cxcmptious altcl standarcls lor 
marinc iuciLrstt'iaI clcvclopmcnl. IlcgLrlations that woulclapply to cvery ploposal incluclc a 50-fbot sctback lbr 
all uou river-rclatecl/dcpencletrt clevclopmcnt, cnhancement rcquircrncnts, balancecl cut ancl filt, erosion 
corttrol, ancl storm water rnanagemoltt. l('!' 

Otl-rcr lcgulations that apply to developmcnt along anclr,vithin thc rivcrs inclucle: Feclcral Emergeucy 
Mauagcmcnt Agency (F-EMA), Enclangercd Spccics Act (ESA), Rivcls ancl Ilarbors Act, ancl thc Orcgon 
Rcmoval-Fill Law ancl Clean Watcl Act (CIWA). [Jnclcr FEMA, dcvclopmcnt must occur ou clcvatior-rs above 
the 1O0-ycar flooclplain. For clevations bclow this lcvcl, fill is rcclLrirccl, which must be ofÏsct by cquivalcnt 
cut clsewhere . This ct-tt ancl fìll t'cclLrircrncnt thus incrcases costs oIdcvcloprncnt r,vithin thc 10O-ycar 
fìooclpiain. Unclcr thc l'cclcral ESA, fbdcral agcucics rnLrst cusurc that thcir actions, inclucling ziny actions thr:y 
authorizc,clonotjcoparclizclistcclspccicsoraclversclyaft'ectthcilcriticalhabitat. If'thcplojcctdcsignancl 
irnplemctttzttion plan arc clcemccl acleclLralc, applicants woulcl ncccl pcrrnits from statc ancl f-ccfcraI agcncies that 
tnay inclr,rc'lc couclitions to avoicl, minirnizc, ol mitigatc cxpcctcclimpacts ol'the ploposccl ploject. 

Scction l0ofthcRivcrsancl FÌarborsActol'lSggalsorcgulatcsallactiviticsinolovcrnavigable watcrsol 
thc Unitccl States, which extcncls to thc 'orclinary high water mark' or the high ticlc [inc. All activitics must bc 
permittecl that may af ['ect the course, location, conclition, or capacity of navigable watels. Thc Oregon 
Removal-Fill Law aucl Scction 404 ol'thc lècleral CWA protect watcrways anclwetlands in the State ol 
Orcgon by regulating thc dischargc ol'c|'cclgcclancl f-rll matcrial into i,vaters of the Unitcclstatcs, inclLrc'lipg 
r.vetlancls. Finally, thc CWA scts stanclards lor point sourccs ol'watcr pollution. 

4.6 SUMMARY OF SITE SUITABITITY AND CONSTRAINTS 

Nz[arinc-relatccl uses share similar sitc rcquircl-ncllts, inclLrcling l) zoning (inclustria[), 2) fltrt anclcontiguoLrs 
laucls with shot'cliue access of 400 f'cet or morc, ancl 3) proxirnity to multimoclal inl'rastructure (water', truck, 
and rail). Dif'f'e reuces arisc in acreagc aucl watcr dcpth rcqLrirernents, r,vith malino cÍìrgo uses typically 

h tl¡r://rvrvrv. polt I anclon I i no,corl/btls/i ntlox.c filr'/c-41 093. 
109 

ln.Lt'stti,tl I)cvclopnrcnt an<l NaturaI Ilcsoulccs lrìtcql¿tiorì lask GroLr¡t, iltarch 20, 200IJ, ùrlcctins l/ I 0. 
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rcquiriug morc acrcago ¿uìcl clct:pcl'watcr. Spccifìcally, rnaLinc cargo facilities ¿rrc usually sizecl at 50 acrcs or 
morc (r,vith thc exccption of'local/rcgional dry bulk ancl liqLricl Íacilitics that can bc as surall as fìve acrcs) ancl 
reqttilc a minitnum drafi clcpth oi3-5 f'ect. Marinc inclustlial uscs vary considcrably in thcir sitc sizc 
rcclttit'cmcnts, but arc typically at lcast fìve acres in sizc ancl can bc as largc as scvcr'¿rl hLrnclrcct acrcs. A clraft 
dcpth ol20 to 30 f'cet is rcqLrirecl lol most marinc industl'ialuses. 

Rcgarding sitc limitations, rnarinc cargo rruc{ marine inclLrstrial uscs alike facc consttaints rclatccl to sensitivc 
uatttral rcsouroes ancl brownficlcl contamination. Thc prcscnco of cither can lirnit sitc usagc ol incrcasc sitc 
actc¿rgc lccluilcrncnts tbr mitigation, and inclcasc sitc dcvcloprncnt costs, 

'['nble 4-3 summarizcs thc sitc chat'acteristics of each mar"inc-rclatccl use described abovc. Tablc 4-3 is not an 
cxhaustivc analysis of'spocifìc busincsscs that tall into marine calgo anclmarinc industrialclassifrcations. 
Rathcr, thc iutcndeclpLrrposc of Table 4-3 is to summarize gencral characteristics ancl potential rcquirerncnts 
olmariuc cargo aud urarine irtclustrial sites, basecl rrpon rcpresel-rtative businesscs in Portlancl I-lalbor as wcll 
as in othel wcst const ports. 

In geucral, thc tablc inclicatcs that cargo l'acilitics lcquirc sitcs that arc typically 50 acrcs or [argcr, with thc 
cxception of local/rcgronal clry bulk and liquicl bulk f acilitics that rnay bc rnuch smalle r. It is important to 
note that lvhilc tnauy cxisting grain lacilities arc rclativcly small, inciustry tlcncls show that ncwer fÌrcilitios are 
[argcr t<l accommocl¿rtc largcr vcsscls ancl longcr unit trains (to cnsurc competitivc railroacl rates). Mzuty of 
thc acrcagc sizes iudicatcci in Table 4-3 inclicatc thc core telminal operation lootprint, which excludcs thc rail 
infì'astructurc ancl ancillary structurcs ancl operatiolls. Furthcrrnorc, thc sitc sizos in Table 4-3 do not inclLrcle 
ally acrcago recluirccl fìrr onsitc rnitigation or cnvironmcntal ¡rrotection. TotaI acrcagc, inclLrcling rail 
inlrastrLtctttt'e and sLrpport opcrations, fbL t.rcw rnaLinc cargo fìrcilities hanclling containers, aLrtomobilcs, 
national/intcrn¿rtional clry bulks, anclgrain are typically [00 aclcs or more. 

All cargo lacilitics recluirc rninimum cû'aft clepths o[35 fcct, with a dcepcr clralt morc suitablc lor many cargo 
typcs. Bcrth lcngths olmost cargo fàcilitics arc at least 550 fcct, with many largcr than 1,000 fcet. As notecl 
abovc, thesc lengths clo not includc clolphins, which cxtencl thc shorclinc lcngth fbr rnooling vcsse ls, This 
cmphasizcs thc neccl fbr sitcs r,vith at lcast 400 f'cct oIshorclinc lcngth. 

Malinc inclustlialsitcs vary signifìcantly in thcir requircments, both in tcrms olacreage, berth lcngth, ancl 
chanuel ciepth. llowcvcrwith thc cxccption of'somc vesscl-r'elatecl scrvices, most marinc industriaI sitcs 
rccluirc ¿rt least a 20-loot c1r'aft and a livc acrc site . Ncarly all marinc indtrstrial uses require a sitc with at least 
400 liet olriverfì'ont to accommoclate a bcrth, aud ncarly all rcc¡"rirc acccss to raiI ancl trucl< roLltcs. 
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Taþlê4;3::rr:'.Sr¡mrnaru,iif:Sitê Çharacteristics for. Mar¡ne.-Re¡ated Land:Uses 

Acreage Approximation Water Frontage Approximation 

Siie Tvpe Porlland Harbor Other West Coast Harbors Portland Harbo¡ West Coast Ports 

Cargo 

Aulomob¡le 75-124 95-168 414', - 1,000 1,040'- 1,300' 

Container 1ô1 Total of 2,850' (3 berths) 1 ,1 00' - 6,380', 

Breakbulk 15- 75 2005'(2 berths) 600' - 1,750 

71q'Grain 40- 100 40- 100 327'-928 

Dry bulk 
25 - 120 Jr+ - tJo 740',- 900+' 550', - 1 900 

National/f niernaiional 

Dry Bufk 5 -27 N/A 550', - 1 900', 

LocallRegional 

u ÀFLìquid bulk 10-20 700' 700' - 1,980' 

lnduskial 

Vessel Related Services 5. 60 175',-3900', 150-- 1,400' 

lVarine iependenl 
10 - 170 acres 994', - 1,800', 500' - 875

manufaciuring 

Berth Depth Requirement within 
ro'i50' of Shorel 

35' or oreater 

40' or greater 

35' or greater 

40' or greater 

40' or greater 

40' or oreater 

35' or greater 

20' or greater 

20' or oreater 

Fr¡¡al 
Mnv 2010 

Rail lnfrastruciure
 
Requirements
 

RaÌl Ramp & Nearsite Rail Yard 

(5+ acres) 

nlermodel Yard (0nsite or
 

Nearby Rail Yard)
 

& l,,4ain[ne Access
 

Nearby Rail Yarcì
 

& fulainline Access
 

Spur/loop & Nearby Rail Yarcj &
 

Mainline Access
 

Spur'/loop & Nearby Rail Yard &
 

Mainline Access
 

Spur
 

Spur
 

Spurl None
 

Spur
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lnventory of Portland Harbor Sites 
for Marine-Related Uses 

FolLor,ving a bricf overvicw of currcnt lancl usc in Portl¿rncl llalbclr, this scction providcs an inventory cll 
vacatìt, waterlront lancls in thc inclustrialdistricts in Portland. Tht: lancls inventorieclf'or this stucly are 
locatecl along thc Willarnettc Rivct'clownstreatn o['the Fre mont Iìriclge and castward along thc ColLrmbia 
River to lnterstate 5. The pLlrpose of thc scction is to provicle an unctcrstanding of'the availablc supply of 
inclustlial watcrfront lancl in Portland llarbor, anclthc characteristics of the lancl supply relative to the sitc 
sLritability t'equirements l'or marine-related uscs outlinccl in Section 4. Thc section concludcs with a 

comparison of'site charactcristics reqLrirccl f-or matine-r'elated uscs vcrsLls the characteristics of'the 
av¿rilable waterfì'out laucls in Portlancl. Thc fÌrcus is an invcntory of lancls in Portland [{arbor; Section 6 
inchtclcs an ovcrview asscssmcnt of thc availability olinclustlial lancis suitablc l'or rlalinc-r'clatccl uscs in 
othcr ports on thc Lower Columbia Rivcr. 

5.1 OVERVIEW OF DATA SOURCES AND KEY ASSUMPTIONS 

Thc prirnary c1¿rta soulces t'clL this scction arc thc GIS ancl sitc invcntoly clata fì'our the Economic 
OpportrLnitics Analysis completcclin 2009 for thc City ol'Portlanclthat iclcntifies the vacant lancl 
iuvcntory in thc City ancl ttre lcvclolavailability of thcsc lar-rc1s basccl on sito constraints. Aclclitionalc{ata 
sources incluclc GIS clata on dcsignatcd truck routcs fì'om the City of Portlancl Frcìght Mastcr Plan ancl 
GIS clata on Willarncttc Rivcr clepths f-rom thc Lowcr Willaurcttc Group. A key assumption in thc 
analysis is that firturc sitc tcquiremcnts will be sirnilar to cxisting site rcquiremcnts. 

5.2 CURRËNT PORTLAND HARBOR LAND USE 
'llre industrial clistricts in PortlanclFlarbor clo'uvnstrcam of'ttre Stecl tìriclge cover 5,1)32 acrcs oI lancl in tax 
lots.rrr Thislancl eLrcompassesrivcr-clcpcnclentr.narine industliaI ancl marine cargoactiviticsancl 
fhcilities, as wcll as rail-cicpcndcnt uscs that arc not clircctly clepcndcnt on watcr acccss but that utilizc thc 
intennoclal transportation facilitics availablc ìn the l larbor ¿ìrca. Land use in Portlancl IIalbor was 
categorizecl as rivcr-clcpcnclcnt and/or lail-clependcnt by thc City of Portlanci for thc Working I'lalbor 
Rcinvesttnent Stlategy. Data fì'orn thc City inciicatcs that approximately one-thirclof all cmploycrs (33 
percent) ancljobs (3t pcrcent) in the Portlancl Flarbor¿rre river-depenclent, with approximatcly [,790 acrcs 
in rivcr-clcpurdcnt uses in 2004.1t1 

5.3 INVENTORY OF AVAILABLE LANDS FOR MARINE.RELATED USES 

In 2009, thc Economic Opportunity Analysis (EOA) cornpletccl lbr thc Cìity ol Portlancl invcnbriccl the 
industrial ancl cornmercial lancls availablc for cieveloprncnt thloughoLrt the Cìity.rrr This analysis classifies 

ol Poltl¡nrl [:]Lr¡ cau ol Plarrning atrcl Sustainability. 
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lancis bascclon theit'lcvelof vacancy as wcllas thc constraints on thesc sitcs clue to thc City olPortland's 
cuviroutncutzrl ovcrlay zoning and/or potcntial contamination. Vacancy is clcf inecl baseclon thc 
proportion of thc sitc that is vacant. Sitcs over 90 pcrccnt vacant are classiliccl as vacant, whilc sitcs that 
arc lcss than 90 pcrccnt vacant are classificcl as partially vacant. Allvacant or paltially vacant parccls 
largcr than 0.5 acrcs are includccl in thc analysis. 

Thc EOA stttcly estimatecl thc v¿ìoant inclustrial aucl comrnoLcial lancl supply in thc City o['Portlancl at 
approximatcly 3,000 acres, olwhich 1,910 acrcs arc locatecl in thc Colurnbia l-Iarborarca (r.vhich is a 
gcogr:aphy broaclct'than the Portland f-larbor alea, ancl inclucles lands along thc Willamcttc River 
downstrcam ol thc Frcmont iìridgc ¿rncl castwarcl along thc Colurnbia Rivcr to 82"'r stlcet). Thc EOA ctata 
classifìcs inclustrial, cmployrnent, zrncl cornmcrciaI lancls into fivc ticrs dcpcncling on thc pLoportion 
v¿cant, ettvirontnctttal protcctiorr constraints basccl on City ol Portlancl environmental zoning, ancl 
potcntialcontamination. Of'thc 1,9[0acresof'availablclandintheColLrmbiaFlarbolarea,nearlyhalf(46 
percettt, c>r BJ'l acrcs) wcre classilied as potcutialbrownficlcls basccton clata fìorn thc Olcgon Dcpartment 
ol Envit'onmental Quality (DEQ). As inclicatecl in Table 5-1,21 pe rce nt of availablc lancl (396 aclcs) is 
ovcr 90 pcrceut vac¿ìnt ancl has no cnvironrnentai zoning constlaints, while anothcr 4 percent (80 acres) is 
partially vacant lancl th¿rt has uo cuvit'onurental zoning constraints. 'Ihc rcmaining 29 pclccnt of vacant 
lancls (391 acrcs that ¿rrc ovcr 90 pclcent vacant, plus 167 acrcs that are partially vacant) have sornc 
cnvi ltrnrncntal zoning constla ints. 

Table 5:1, i, EÕAClassification of Available, Vacant Lands in the Golumbiá Harbor Area 

Parcel Classificatlon Acreage Proportion of Available Acreage 

Over 90% Vacant, No Environmental Zoning Constraints 396 21% 

Over 90% Vacant, Environmental Zoning Constraints 391 2|fo 

Partially Vacant, No Environmental Zoning Constraints BO 4Yo 

Partially Vacant, Environmental Zoning Constraints 167 9fo 

Vacant, Potential Brownfield 877 46% 

ïotal 1 ,910 100% 

Soutcc: fi,D. Flovcc art<l Cìourpany, Lt.(l, 2009, ljconouric Oppoltunitics Analysis -l'ask 2/3 Supply irntl Dorr¿ucl 

1'he EOA clat¿rsct ìncluclcs all lancls classificd as vac¿rnt (inoluding vacaut ancl partialiy vacant) by the City 
of-Portlancl as of'Jatruat'y,2009. As marine-rclatccl uscs requile watcrfr'ont access, a small subsct ol'the 
Coltrrnbia Flarbor lancls auerlyzcd in the EOA were iclcntifìcd ancl assesscd fòr'this stucly. In this analysis 
ollands available lbr tnarinc-t'e latcci uscs, the f'ocus is inclLrstrial lands borclering thc Willarncttc or 
Columbia llivcrs in thc Portland l-larbor. Of'all vacant inclustrial lancis iclentifiecl in thc EOA, only 35 
sites in thc ClolLrmbia Flarbor gcography are adjaccnt to thc watcrfront in thc Portlancl ['[arbor.rr'r 

Ofthcsc35watcrlrontsitcs.33arcevaluateclinthisanalysis. Twolargerpalccls,thc4l-acrc 
iVlcCclrrlick ¿rucl Baxtcr sitc anclthc 28-acrc'frianglc Park site, ,,vhich arc acl.jaccnt sitcs locatccl to thc 
trorthr,vcst olthe Uuivcrsity of Portland (Sitcs 13 ancl l5 on Vlap 5-1, both incJicatecl with hatch rnarks), 
arc ttot anticipatccl to bc ¿rv¿rilable lor inclustlial clcvclopment duc to zoning ancl cxpected usc fbr 
cxpausioubyUnivcrsityof'Poltlancl.'r5 ThcTrianglcParksite isownecibythcUnivcrsityo['Poltlancf, 

lccrcational purposcs. 
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and is intenclecl 1-or usc as athlctic f iolcls ¿urcl a w¿rtcrl'ront tlail basecl ou scttlements betwcen I]PA, 
lJniversity olPortland, anclthc prcvious o\,vncr, Trianglc Park LLC.rrô 'I'hc McComiclc anc{ fJaxtcr sitc is 

also intcnclccl for rocrcation¿il uses basccl on thc City olPortlancl's Site Usc Assessmcnt Rcport concluctcd 
in200l,anclthcUnivcrsityofPortlandhasstrolvnintcrcstinaccluiringthissitcaswc[[.rr7 Thcse 
propcrtics ¿ìrc rcmovcd [ì'orn consicleration (and higtrlighted in black in thc Table 5-2 bclow), lcaving 33 
vacant, watcrfì'ont sitcs, Allolthcsc 33 sitcs arc zonoci flol inclustrial usc. 

Table'5.2,"', Summâry of Vacant; Waterfront Sites in Pqrtland Harbof 

River Depth Acreage Not Zoned Potential 
Waterfront 150 feet from Access to E/C/Porwithin Brownfield 

Site lD Acreage Lenoth Geet) Shore (Feet) Olympic Pipeline Floodplain Site 

1 Becker Land Llc 2.0 1 600 15 No 1.8 No 

2 Union Pacific Railroacl Co 1.1 505 30 No 11 No 

3 Ash Grove Cement Co ¿.o 2500 30 NO 2,8 No 

4 Sause Bros lnc 12 110 '15 No 1.2 No 

5 Portland City 0f Õ.J 600 5 NO /.3 Yes 

6 Zidell Emery N Tr & 1.5 1 800 15 Yes 1.5 No 

7 ïanker Basin Llc 12 340 Yes 0.7 No 

B Atc Leasing Co Llc 1.1 335 20 No 1,0 Yes 

I Port Of Portlancl 2B '1005 20 No 2.3 No 

10 Gatx Terminals Corp LB 410 aÊ Yes 17 No 

11 Genstar Roofing Co lnc 0.9 580 20 Yes 0.9 No 

12 Atofina Chemicals lnc 59.4 3050 20 Yes 9.3 Yes 

14 Siltronic Corp 375 1 4s0	 30 Yes 27.2 Yes 

'120516 Northwest Natural Gas Co 13.5	 35 Yes 7.0 Yes 

aÈt7 Transloader lnternational 620 Yes 1.7 Yes 

1B Langley St Johns Llc 7.2 550 20 No 2.9 Yes 

aÂ19 Port 0f Portland 6,5 590 No	 2.9 No 

ÂÃ20 Linnton Plyvood Assn 22.6 I 850 25 Yes Yes 

21 Babcock Land Company Llc 1.3 560 10 Yes 1.2 No 

22 R K Storage & 1.1 540 5 Yes 11 Yes 

Owens Corning Roofing & 12,2 1 030 20 Yes 6,8 Yes 

24 Lacamas Laboratories lnc 0,4 340 15 No 0,4 No 

.E Portland General Electric Co 1.4 75 10 Yes 11 No 

26 l\4onison 0il Co 11 420 15 No 11 No 

27 Schnitzer lnvest Corp 8,3 1 400 30 No 12.4 Yes 

Rhodia lnc 13.2 1 750 20 No 12 1 Yes 

2S Time Oil Co 43,4 560 30 NO 35,7 Yes 

30 Portland General Electric Co 11 4 1140 5 Yes 10.0 Yes 

31 Port Of Portland 19.1 980 20 No 7.8 No 

t' 
I.ìPr\. Su¡rcrtìrn<1, Wctrsitc (lrttp://rvrvrv.cpa.gor,/su¡rc¡fìrncl/sitcs/) acccssccl .lanLrary 6, 20 1 0.
 

[Jur..uu ol['hntring. (ìity olPoitl,rncl.200 1, iVlcC]ornricl< ¿rncl [Jaxtcr Sitc [{cusc ¡\sscssrncnt: Iinal Rcl.ltlt
 
" 

"t 
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Site lD Ownership Acreage 
Walerfront 

Lenoth lFeet) 

River Depth 
150 feet from 
Shore (Feet) 

Access to 
Olympic Pipeline 

Acreage Not Zoned 
E/C/Porwithin 

Floodplain 

Potential 
Brownfield 

Site 

32 Port 0f Portland 4,8 940 20 No 4.8 No 

Graphic Packaging aÈ 213t 20 No tÃ Yes 

34 lnland Holdings lnc 1.3 865 20 No 1a No 

.E Pnvate J.J '160 10 Yes 2,5 Yes 

routes, ând pipelines), waterfront characteristics (channel depth and shorêline length), natural resource conskaints, and contaminationl 

'Ihc suitability o{'thc 33 availablc sites lor rnarine-related usc is asscsscci bclow using the spatial datasct 
clcvclopecl f'or thc EOA as wc[[ as sì.lpplctncntal inf'ormation on trtursportation in{r'astructurc, channcl 
clepth, ancl watcrlront acccss. Sitc clraracteristics rclatccl to size, owncrshi¡r, r,vatcrfì'ont acccss, proximity 
to iulì'astructure, etìviroumeutaI zonirrg consf'aints, and [rrownf iclcl clevelopmcnt collsttaints arc 
sulnrnarizccl bclow. 

5,3.1 Site Size 

Ilaseclou thc EOA clata, there arc 33 sitcs of'vacant, water[ì'ont lanclin Poltlancl l-larbor.rrs As inclicatecl 
in lVlap 5-[, thcre ale a f'ew v¿rcant watcrlront sitcs that are located closc to each othcr that coLrlcl 
potentiallybeaggrcgatcclintolargcrsites.rru SeveralwcrcicicntifìcclthatcoLrlclbcaggrcgatccltocxisting 
s itcs, the se iuclucle two sites (Sites 1 B ancl l9) that coLlld bc aggre gate d to thc Port of Portland's Tcrminal 
4. One of'thcse sites (Sitc l9) is alLcacly ownecl by thc Port, whilc the othcr site is cLrrrently owned by 
I-anglcy St. .lohns LLC (Sitc lB) and could potcntially also bc aggrcgatecl to Terminal4.r20 Togcthcr, 
thcse two sitcs rcprcsent l4 act'cs olvacaut propcrty. Two other sites with aggrogation potcntial for the 
Port olPortlanclinclLrclc the Tirno Oilsitc (Site 29) ancla propcrty owncd by Schnitzcr Investment 
Corporation (Site 27), which togcthcr rcprescnt nearly 52 acrcs. I"Icnce lorth in this analysis, thcsc sitcs 
remain aggt'cgatccl into two sitcs ol l4 ancl 52 acrcs (r'ather than 4 inclividual sitcs) such that the analysis 
consiclcrs 3l sitcs. 

Onc other sitc with aggrcgation potcntial is thc L,innton Plywood sitc (Sitc 20), r,vhich may potentially be 
acqtrircd by Arco/BP and aggrcgatccl r,vith its ad.jaccnt, cxisting tcnlinal opcration locatccl to thc south. 
As this site woulci bc aggrcgatcd to a clcvelopecl sitc, rathcr than aggrcgatcc{ with anotheL vacant sitc, it 
w¿rs not aggrcgatecl ['or thc pLlrposcs of this analysis. 

On thc 3l vacant waterfront sitcs in Portland [:[arbor, thcrc arc a total of'300 acrcs. Thc avcragc sitc sizc 
is approxirnately l0 ¿rcrcs. Llowever, 65 pcrcent oi'all sitcs are less than 5 acrcs in size, less than the 
minimum typìcally requirccl lor mariuc-r'clatcd uscs. Ten sitcs (3 [ pcrccnt) are lalgcr than 10 aclcs, ancl 
thrcc sitcs (nine pet'cent) alc largcr than 30 acrcs. No sites ¿rrc largcr than 60 acrcs, which is lcss than thc 
sizc suitablc t'or nrost rlrali nc cíu'go Ltscs as clcscribccl in Scction 4. 

Figure 5-l prcscnts thc sizc clistribution ol'thc 3 [ sites o1 vacant, watcrfiont inclustrial lancls in Portlancl 
Ilarbor. 'fable 5-3 presents surnmaly statistics for c¿rch sizc catcgoly. Mâp 5-l ploviclcs ¿ru ovcrvicw ol 
thc location ancl sizc olthcsc sitcs. 

[ì¡rm.l--] sitcs. 

'19 Ku,,ntr, Stci,c, City olPortlanrl Plannor. M¡r'ch ll. 2010. Pclsonal conìnrunication rvith t.iN'l'tìlX, fnc, 

't" 
-[h"ir",t, (ìrcg, Port of'l)ortlantl. iVtay 13,2010. Pcrsonal corumLrnicatiorr rvith LiNT't{tX st¡lf. 
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Figure 5-1 Slze Distrlbution of Vacant, Waterfront Sites in Portland Harbor 

Table 5-3 Vacant, Waterfront Parcels in Portland Harbor 

Acreage Classification Number of Parcels Proportion of Parcels Total Acreage Average Size (Acres) 

< 5 acres 20 65% 35.9 1.8 

5 to 10 acres 1 3o/o 8.3 8.3 

1 0 to 20 acres 6 19Yo 83.1 13.9 

120 to 30 acres 22.6 22.6 

130 to 40 acres 3Yo 37.5 37.5 

50 to 60 acres 2 60/o 111 1 55.6 

Total JI 100% 298.5 9.6 

Source: Economic Opportunities Analysis Data prepared by Real Urban Geographics, ENTRIX analysis. Ownersh¡p 

Ownership is also a factor for some marine-related users, and indicates whether a site would be available 
for sale or lease. During interviews, several Portland Harbor businesses stated that it is often more 
desirable to own a site, rather than lease from the port or another entity. The inventory of lands in 
Porlland Harbor indicates that most vacant areas are owned by the private sector. A few smaller parcels 
are owned by the Port, the City (Bureau of Environmental Services), Utilities (Portland General Electric), 
or Railroads. 

5.3.2 Waterfront Characteristics 

The length of the waterfront and the depth of the adjacent channel are important characteristics for 
marine-related development. As identified in Section 4, waterfront of 400 feet is required for most 
marine-related uses, while water draft depth of at least 35 feet is required for most marine cargo uses 
while a draft depth of at least 20 feel is required for most barge uses. 

The federal navigation channel on the Columbia River extends I 1.6 miles into the Willamette River to the 
Broadway Bridge in Portland. The Willamette River is routinely dredged, but the last channel deepening 
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r,vas iu l997. I-listorically, tlrc Army Corps o['Enginccls has clrcclged 500,000 to 700,000 culric yarcls ol' 
scclimcnt f'rom thc lowcr Willamettc t-tttvigation channcl every thrcc kr fìvc ycars, Othcr than an intclirn 
ciroclging action to aclclrcss onc sitc (t'ost Of'fìcc Bar), thc Army Corps has suspcuclcclctreclging opcrettions 
pcncling thc outtcomc of'thc Portl¿urcl [Ìalbor Superfirnd clcanup. "l'he lack olmaintcnancc ch'eclging ovcr 
thc last l3 ycals lras rcsuhcd in shoaling of'thc channcl, with mauy arc¿ìs of'thc chanucl lcss than 40 ['ect 
cleep.''' Basc<lclnthcrtncct'taiutyassociatcdwithclrcclgingolthclowcrWillarncttcRivcr,thisanalysis 
prcscnts thc cttrrcnt clLaft clcpth near vacant, watcrf'r'ont arcas. It is irnportant to notc howcvcr, that the 
channel clepth at thcsc sites coulcl be clccpcncd in thc f'r,rturc, thcrcby inclcasing sitc suitabitity {iom a 
channcl dcpth pclspcctivc. 

T¿rble 5-4 stLmmarizcs channcl clcpth ancl waterlront lcngth lor thc 3 I vacant watcrfi'ont sitcs. As 
inclicatccl in the tatrle, six sitcs havc river fì'ontagc of lcss ttran 400 f'eet anclare srnaller than 5 aclcs in 
size, rettclering them unsuitablc fòr most rnarinc industlial uscs. An aclclitional scvcn sites clo not þavc 
accrlss to channclclcpth of 20 f-cet within t50 fuct of shore, but future clrcclging coulcl lerncdy this 
strortfall. Cttrrently, only two vacarrt sites have clecp clraft clepth of 35 tcot suitablc lor rnarinc tcrminal 
Ltse (one sitc is 2.3 act'cs in sizc whilo thc ottrcr is 13.5 acrcs). lVlap 5-2 presents the 11 sitcs inclicatecl in 
the sh¿rc'leclarca olthe tablc that are largct'ttran fìvc ¿rcrcs ancl havc watcr lÌ'ontagc greatcr than 400 fcct. 
O{'thesc I I sitcs, niuc sitcs curt'cntly havc channelclcpth of'20 tbct or morc suitablc lol bargc ¿ìcccss. 

Táb¡ê,5;4',, 'River Accgss at,Vacãn!;iWalérfró¡l'Arqgs{Çhanh-ql Depth Meaqured,aiif sofeet from Shore} 

Acreage. Classif ication 
Deep Draft Depth 

(Channel Depth > 35 feet 
River Length > 400 feet) 

Barge Depth 
(Channel Depth > 20 feet 
River Length > 400 feet) 

Depth Constraint 
(Channel Depth < 20 feet, 

Shoreline > 400 feet) 

Shoreline Constraint 
(Shoreline < 400 feet)) 

< 5 acres 1 5 6 

5 to 10 acres 1 

10 to 20 acres 1 4 1 

20 to 30 acres 1 

30 to 40 acres 1 

50 to 60 acres 2 

Total 2 16 7 6 

Source: Economic Opportunities Anâlysis Data prepared by Real Urban Geographics, Lower Willamette Group GIS data, ENTRIX analysis 

LLS. Atnty Cotps olfìnginccls, Willar¡tcttc l{ivct Drcclgcd lVlalcrial lVlanascmcnt Plan Plo.icct, o¡lino rt 

Pltrn. onlinc al: lìttp:rw\v\\,.portofþortlan(l.conriPtj ùlal DIVIiVtP I'lontc.rspx. 
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SECTION 5 
l¡lveruroRv oF PoRTLANÐ HARBoR Srres roR MnRlrur-RTIATED UsES 

5,3.3 

As notecl in Section 4, proximity to intermclclaI tlanspoltntion inl'rastnlcturo is irnportant lor ncarly ¿rll marinc­
le latccl uses. All 3 I sites in thc; lrarbor arcer proviclc goocl acccss to multi-mocial tlans¡roltation fäcilitics. As 
noted thloughoLrt thìs analysis, access to intcn-noclal transportation is a primary rcasol.r that many businesscs 
locate in thc harbor arca. All of thc sitcs iclcntificd as watcrfiont, vacant lancls arc locatccl rlgar a truck routc 
ancla rail linc acccss point. In gencral, sitcs on thc east side oIthc Willamcttc lìivcr at'c bettcr scrvcclby rail, 
as they arc closcr to ttrc m¿rinlinc Class I rail ro¿rcls running south-north ancl east-west fì'orn Portlar-rcl. 

Ncarby acccss to freight truck routcs is irnportant lor both marinc cargo and marine inclustrial làcilities. Iligh 
tlr.rck volumes ancl tractor-trailer activity chalacterize industrial-scrving f'reight movcrnent, so cll'rcient acccss 

to rcgional/intcrstate fi'eight movcrncnt con'idors is recluired. T'he Frcight Mastcl Plan dcvclopccl by thc City 
olPortlanclOt'fìcc of"frans¡rortation has classificcl a hierarchy oll=rvc typcs of-truck routcs in Portlancl. As 
dcfined in thc Freight Mastel Plan, thcsc arc: 

. 	 Regional Truckrvay. Routcs lor intcrrcgional ancl intcrst¿rtc movcment of tre ight. Servcs both inclustlial 
ancl commcrcial lancl uscs vi¿r access ramps. 

o 	 Priority Truck Street. Principal routc f or truck rnobility in Fle ight Districts, ancl bctwccn Frcight 
Districts, anclRcgional Truckr,vays. Ploviclcs tnrck acccss ancl circulation to inclustrial ancl ernployment 
lruld uscs. 

. 	 Major Truch street. Plincipal route lor trLrck n'robility betwcen commcrcial ccnters auci corriclors. 
Pt'oviclcs truck access and circulation to regional m¿rin strects. 

o 	Truck Access Street. Routc lor distribution ol truck trips in ncighborhoocls. Proviclcs tnrck acccss and 
circul¿rtion for dclivcry of goocls ancl sclviccs to commercial ancl rr:siclential Lrses. 

o 	 [,oca[ Truck Street. Routcs lor local truck access anci circulation to rcsiclcnts ancl busincsscs outsidc ol 
the fi'eight clistricts. 

As illustratecl in Vtap 5-1, ali 3 I sitcs in Poltlancl l-lalbol havc acccss to a pliority truck strcct that lcacls to 
Interstate-5, which is a regional truckway. This access as well as thc proximity to Interstatt:-S varics by site: 
Sitcs on thc cast siclc of'thc !Villamcttc Rivcr have bcttcr acccss to Interstatc-5, ancl thus arc prcfbrrccl ['or 
those uses that rcly hcavily on truclc transpoltation. Furthcnnorc, s()rìlc sitcs alc corìstrainccl by thc local lcvcl 
of congestion ancl casc of site ingrcss anclcglcss. For cxample thc Siltronic sitc (Sitc l4) has accoss issuos, 

both r,vith limitecl roacl capacity as it is at the encl of a cleacl encl roacl ancl upon cxiting the site all tlafJic must 
flow back to Kittriclge through the tank Iàrms to rcach l-lighway 30. This sitc oIcmployec access constraint 
currently aft'ects alI r,vestsicle waterfront locatiorrs, although options havc bccn consiclcrccl to constnrct an 

ovcrcrossing to increase access to these sitcs. 

In aclclition to roaclancl rail conncctions, liqLricl bulk fncilitics that handle pctrolcr.rm typically reqLrire access to 
the Olympic Pi¡lclinc r,vhich crosses thc Multnornah Channelanclthen mr.ls southwalclalong thc wcstern shorc 
of the WilLamcttc Rivcr in tho Northwcst inctustrial clistrict. Fil'tccn ol'thc 3l vacant areas arc locateclhcrc, 
anc'l as such are cxpectecl to havc acccss to this pipe linc. As inclicatecl in Table 5-5, sizc ol thcsc vacant ¿ìreas 

locatccl neal thc pipclinc rangcs fì'orn 59 acres to.just ovcr one acre, r,vith most sites sizecl lcss than livc acres, 
As inclicated in thc shaclccl arca of thc tablc, six sitcs ploximatc to thc Olyn-rpic pipclinc arc Iarger than l0 
acrcsandhavcshorcline ol'atleast400 Icct. Oneof'thescsitcs,withsitcsizcof t3.5acrcs,clrrentlyhasa 
cL:al't clepth of'35 ftet that may bc able to accon-ìl-r'ìoclate liqLriclbulk cargo vcsscls. 
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Table 5-5, Vqcant, WaterJrónt Areas with'Pipeline and Appropriate Shoreline Access 

Acreaqe Classification Number of Sites Number of Sites with Shoreline > 400 feet 

< 5 acres I 6 

'10 to 20 acres 3 .1 

20 to 30 acres 11 

30 to 40 acres 11 

50 to 60 acres 11 

Total 15 12 

Source: Econornic opportunities Analysis Data prepared by Real Urban Geographics, Lor,ver Willamette Group GIS data, ENTRIX analysis. 

5,3.4 Natural Resource Constraints 

As notccl in Section 4, thct'e art: ntlmcrolrs typcs o['rcquircrnents fòr proposecl clcvcloprncnt in alcas with 
signifìcant naturalresourccs ancl/or arc locatccl in thc floociplain, which can aff-oct the costs anclreqLrirecl 
acreage f-ol clcvclopment. AlralogoLts with thc EOA sturcly, this analysis Lrtilizes thc cnvironrne ntal ove rlay 
zoniug by the City of'Portland cornbinocl with mapping of thc 10O-ycar flooclplain as an inclicator olthe leve l 

oluatttralresoutcc constt'aint on clevclopmcnt (although it is recognizccl th¿rt thcsc arc not the only rcgulations 
that tnay constrain thc usc olthcse sitcs). It is important to notc that thc City of'Portland's cnvironmental 
ovct'lay zoncs clo not prohibit clcvclopurcnt on thesc lancls, bLrt r¿rlher can aficct thc cost ol'clcve loprnent. 'fhc 
lcvol of natural rt;sourcc constraint is onc f¿rctor arnong many that uray a[ì'cct whcrc inclustrial clcvelopmont 
may occì"tr. Evcry site on thc rivcr llas somc lbnn olconstraint, ancl atl sites have to unclcrgo rnLrltiplc pcrmits 
Itndcr various local, state atrd fcclcral regulations to place clcvelopmcnt on, or near thc river. Thercf-ore, no 
available sitcs are t'cmovecl fì'om consiclcration duc to natural resource constlaints. 

All vacaut, waterfì'ont sitcs are afTectcd by at least onc natural rcsourcc constraint. [n {àct, olthc 300 acLcs of' 
vacant, watcrlì'ont lands, ovct'half'(t70 act'cs) arc af'fectccl by some lcvcI of'natural rcsourcc coustlaint. 
Sixtccn sitcs are constraiuccl on 90 percent or rroro of'the sitc, while another five sitcs are constrainecl ou 75 
pcrcent or more of the site . Table 5-6 inclicatcs that thcre arc only four sitcs that arc constrainccl on less than 
50 perccnt of thcir arca. 

Tâ b ler 5¡6,.,r S ¡tê 'Areà,Affêcted by, ñ atuia [: ReSo r¡ rce' C on stra ints 

Acreage Classif ication 90% Constrained 
75% to 90% 

Constrained 
500/olo75% 
Constreined 

25%lo 500/o 

Constrained 
Less than 25% 

Constrained 

< 5 acres 15 3 2 

5 to 10 acres 

1 0 to 20 acres 1 1 2 2 

20 to 30 acres 1 

30 to 40 acres 1 

50 to 60 acres 1 1 

Iotal f6 5 6 2 2 

Source: Economic 0pportunities Analysis Data prepared by Real Urban Geographics, ENTRIX analysis 

As notccl in Section 4 thc Willame ttc Rivcl in Portlanct [farbor has bccn iclcntifìccl by thc Environrnental 
Protcctiou Agcncy (llPA) as a Superl'uncl sitc. Accorcliirg lo thc EPA, "uloto than a cct.ìtltry of historical 
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inclustrialusc has rcsultcclin Willamcttc llivcr sccliments being coutarninatcclwith many lrazarclous 
substauccs, such as lrcavy mctals, polychlorinatcd biphcnyls (PCI]s), polynuclcar ¿rrornatic hyclrocalbons 
(PAII), clioxin/fìu'ans, zittd pcsticiclcs".rt2 This clcsignation afÏocts allwatcrlìont zrcrcagc tiom Colurnbia 
Slough to thc Frcmont Bricigc, ancl prcscr-rts a ciif'f'rcLrlt challengc to the trans[cr aucl lcasc of allr.vatcrfì'ont 
propt:fly in thc harbor uutil a fin¿rl cleauup plan ancl allocation ol liability is clctcrminccl. As cliscussecl in thc 
Portlancl [-lalbor Inclustlial Lancls Strrcly, rnany fìrms arc rcluctant to invest in liverliout ancl rclatccl sitcs until 
Supcrluncl liability is rcsolvcd. 

Thc All Appropriatc Inquirics (AAI) r'ulc establishes standarcls lbr cnvironrncntal duc cliligencc that r,vill 
cucouragr: tnot'c urban rcdcvcloprncnt by protccting purchascrs of'sites fiom liabitity fol past contarninatirrn. 
I'lowcver, the major uuresolvcd issuc with this rLrlc is ttrat thc EPA clocs not rcvicr,v the clue cliligencc 
pclfonnccl by thc prospcctivc buycr. Thc Flarbor Rcclcveloprncnt Initiative (FlaLboL RcDI) is wolking to 
cnsurc that busincsscs can purchasc sitcs within Portlancl FJarbor ancl reclucc the purchaser's liability to thc 
Strpcrfund sitc. Ilarbor RcDI is a mLrlti-agcncy projoct that is aimcd at clcvcloping proccsses ancl tools lÌrr 
rcstot'ing at lcast onc or rnorc corltaminatcc'l sites along thc Willamette lìivcr to productive inclustrial usc r,vith 
at lcast onc sitc unclcl clcve lopmcnt by 20 I 3 . 

r23 

Curt'cntly, thc Ilarbor RcDl tealn is worl<ing with a compalìy in thc acqirisition oIa vacant Portlancl Flalbor 
sitc ¿tncl cclucating this busincss in thc cluc diligcncc proccss to meet thc AAI rulo. Givcr-r that this lrusincss 
tnccts this AAI rule, it should scparatc thc busincss's liability fì'om iu-rivcr conl.amination within thc watcr' 
bocly (EPA aLrthority) lrom liabilily [òr uplancl contamination (State authority).rra It is hoped that this 
purchase will occul in thc ncxt ninc months ancl scrvc as au cxarnp[e that thc risk can bc rnitigatcd lor 
waterti'ot"tt sites along Portlancl Flarbor.r25 Howcvcr, untilsuperflLrnd liability is rcsolvcci, in-watcr' 
cont¿lmination r,vill rcmain a lirritation to recleveloprnent in Portlancl Flarbor. 

5.3.6 BrownfieldContaminationandRedevelopmentPotential 

In aclclition to thc Supelfìurcl site, there is uplancl contamination in thc harbor alea that is assesscd by thc 
Orcgon Dcpaltmcnt ol Environrncntal Quality (DEQ) Thc DEQ classilics ¿r sitc as a brownüclcl if cxpansion 
on thc plopcrty is complicatccl by actr"ral orpcrceived cnvironmcntalcontamination. 'Ihis analysis classifics a 
sitc to bc a potential brownf tclcl sitc:if it is listccl on thc Environmental Cleanup Sitc lnf'ormation (ECSI) 
databasc, thc Leaking Unclerglound Storagc Tank (LUST) databzrse, or is listecl as a Portlancl Potcutial 
Cont¿rminarccl Unit (PCU). 

A sitc is listcd in the [CSI clatabase if'there is a lcnown ol suspectccl contamination lrom a lrazarclous rnaterial. 
A1l sitcs in the ESCI datab¿rsc liavc clocumcntecl, suspcctecl, or lcmccJiatccl lrazarclous substance contaminatiou 
in thc grounclwater, surfacc w¿lter, soil, ancl/or sodimcnt. The DEQ aclcls sites to thc ECSI whcn DEQ 
becomes aware of contaminatiou or potcntial contamination li'om hazarclous substanccs such as solvcnts, 
tnetals, PCBs, orpctroleurn hyclrocarbons.'tt' LUST is a listing of sites r,vith reporteci leleases of petrolcrnn 
procittcts fiom regulatccl unclcrglouncl storage tanks, unrcgulated uncierground storage tanks, and hotnc heating 
oil tanlçs. 

l2l 
l,lnvironnr",rtal Prolcction Àgcncy. tìcgion l0 Clcanup: Portlan<l lrlarbor Wcbsitc. ¡\cccsscrl ¿t 

-eçl tli[4l4Uuþ1¡rc{i¡¡p) a cc csscrl .l a n tLa ry 5, 2 0 1 0. 

l2i 
Ibi(1. 

t2ô 

rvww.(loq.s t¿ìtc. or. us/lq/csc i/csc i, htnt, 
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The DEQ databases do not provide information on the degree of potential upland contamination, but rather 
the presence of a site in the database indicates that there is potential for contamination to exist at the site. As 
presented in Figure 5-2 and Map 5-3, 15 of the 31 vacant properties, representing over 250 of the 300 
available acres in Portland Harbor, are potential brownfields. For the 16 sites and 50 acres without suspected 
upland contamination, only one site is larger than 5 acres (Site 31), and it is owned by the Port of Portland. 
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Source: Economic Opportunities Analysis Data prepared by Real Urban Geographics, ENTRIX analys¡s. 

Figure 5-2 Sites and Acreage of Gontamination on Vacant Portland Harbor Sites 

While there are very few vacant lands available in the Portland Harbor, particularly of any great size relative 
to need, liability issues surrounding the acquisition of brownfield sites limits redevelopment. Sites that are 
least constrained and are the easiest to develop, are typically developed first. However, as noted in the EOA, 
more constrained sites may be developed as they become the only options available. The EOA forecasts that 
in the entire Columbia Harbor geography (which includes many upland vacant sites that are not located on 
Portland Harbor), approximately 20 to 45 percent of sites with suspected brownfield contamination will be 
available for development by 2035. Assuming this same proportion of land is available for development in 
Portland Harbor, up to approximately 115 acres of the 270 acres in brownfield sites may be available for 
development. 
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5.3.7 

5.4 

SEcTIoN 5 
INVENToRy or PoRrl¡ruo H¡Raon S¡res poR MnRl¡le-ReIATED UsES 

As has bcen clcsclibcd iu many prior c'lclcumcnts (Portland l-Iarbor lndustrial Lancls StLrcly, T'r'aclc Capacity 
Analysis, Economic OpportLrnity Analysis), rnarine inclustrial lancl is in sholt supply in the rcgion. In 
particular, largc sitcs of 50 acles or moro arc l'arc. Table 5-7 surnmalizcs the characteristics of'vac¿rnt 
watcrlront sitcs r,vith watct'[ront lcngth o1400 fbct ol rnorc. As inclicatccl in thc tablc, thcrc arc only clcvcn 
sites that h¿rvc this accoss, ancl only f oul such sites that arc lalger than 20 aclcs. All fiul ol'thcsc larger sites 
are icle ntifìcd as having uot ouly potcntial SLrpcrlìrncl liability, but also Lrp lancl contarnination. Atl o f' ttre sitcs 
also havc natural l'csolrrcc coustraints. Thc only two sitcs ol50 acrcs ol larger arc the aggrcgatccl 
Sclrnitzcr/Tirnc Oil site (Sitc 27 and Site 29) alld thc Atol'rna Chcmicals sitc lSite l2). Thc Schnitzcr/Time 
Oil sitc is 5l .7 ¿rcrcs, with natural resolu'ce constraints on 74 pcrccnt of'thc propelty. Thc Ato[Ìna Che micals 
sitc is 59.3 acres, with 9.5 acres coustrainccl by cnvironmental overlay zoning and I'looclplzrin lcstrictions. 
Both sites arc listccl in thc ECSI cl¿rtabase ancl are also a Portlancl PCU. 

There is only one vacaut sitc larger than 5 act'cs that is not listed as a potcntial bror,vnfie lc1 cluc to upland 
coutamination (Sitc 3l). Tltis site is owt-rcd by the Port of Portlancland is l9.l zicres, and has conscrvation 
ovcrlays ancl lloocl¡rlain cclnstraints on 7.8 acrcs. 

Table 5-7 Summary of Available Sites Potentially Suitable for Marine.Related Uses 

Number of Vacant Sites 
Number of Vacant Sites Shoreline > 400 feet 

Site Size Shoreline > 400 feet Not a Susoected Brownfield 

5 to 10 acres 
1 

I 0 to 20 acres 
6 1 

20 to 30 acres 
1 

30 to 40 acres 
1 

50 to 60 acres 
2 

Total 11 1 

Of thc 1l sitcs potcntially sLritablc flor marine-rclatccluscs, therc arc ninc sites r,vith access to channcldcpths 
of 20 I'cct ol'morc. Onc olthcsc sitcs has acccss to channclclcpth of 35 feet or rrot'o within 150 fbet oIshole. 
This sitc is 13.5 aclcs anclis ownccl by Northwest Natural Gas (Sitc t6, Map 5-1). Over hal['of the site is 
af'lecteclby fìooclplain anclcnvilonmcntalzoning ovcrlay restlictions, and thc sitc is also listcclas a PCU. 

POTENTIAL ABSORPTIOh¡ OF LAND BY NON-INDUSTruAL USÊS 

Thc Statc olOrcgon passecl lcgislation in thc carly 1970s as part of thc statcwidc lancl usc planning progral.n 
that ct'eatccl urban gror,vth bounclalics to try ¿rncl recl,rcc urban s¡rrawl,'tt In thc l9B0s thc City o1'Portlancl 
crcatccl incltrstrial sauctuat'ics to cncout'agc industlial gror,vth ancl protcct inclustrial clìstliots fì'our incornpatible 
ltscs sttch as housing, high clcnsity uses, erncl high traffìc uses. Thc Willamcttc (irccnway Plan (19[Ì7) cleatccl 
this zonc, bcttcr known as thc fìivor Industrial Zonc. 

This zone lirnits the use o1'rivcrfÌ'out lands to livcr-clcpendcnt ancl rivcr-rclated inclustly within Portlancl 
llarbot'. Thc Willamcttc Grccnway Plan stipulatcs th¿rt no builcling, stftrctlrrc, parl<ing lots, or f,ills arc to bc 
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locatccl within thc setback unlcss it can bc provcrl to bc ncccssary to thc firnctioning of'a river-clcpcnctcnt or 
rivcr-rclatccl usc.'t* Uses that are not livcr clepcnclcnt or r:clatcd urust obtain a Crcenr,vay Goal Excrnption. 

IuclLrstrial sanctunry zoning clocs not allor,v housing and limits stanclalone rctail, scrvicc, anci officc uscs to 
3,000 sciuarc 1èct pcr sitc or up to 25,000 squarc ['cct pcr site with a conditional usc pcrmit fbr those 
busincsscs scrviug inclustlial neccls.r:'{) p,,. to this zoning, it is expectcclthat thcre willbe timitcci absorption 
of lancl by non-itrclustrial uscs in thc Portl¿rncl Ilarbor. Exccptions may incluclc c¿rscs wheLc lrrownt-ie ld or 
SupcrhrnclliabiLity may prccluclc indLrstrial clcvelopmcnt, ol rvhcrc other signifì'cant sitc coustraints fÌrr 
industriaI clevclopurcnt apply (such as tlansportatiorl acccss fbr thc Trianglc Parlc ancl McCormick ancl Baxter 
sites as cliscussecl above). 

5.5 SUMMARY OF IAND AVAILABILITY FOR MARINE USES 

Section4identifìcclthcclcsircclorrccluircclsitcchalactcristicslorcachtypcolmarincindustrialusc. As 
uotccliu that section, most rnarinc cargo r.rscs rcquire channcIclcpth ol35 ltct ot more ancl sites that are 60 to 
over [00 acrcs in sizc. There atc no sites that mect thesc requircrnents currently v¿ìcaut in Poltland Flarbor. 
Assuming that firtr"rre clrcdging cnablcs dcop clraft acocss to all sites, thcre arc still no sitcs that arc lalge 
cnougll to accotnmodatc a ne'uv, modcrn rnariuc cargo lacility. The possiblc exccptions arc licluiilbulk ancl 
local/tegional clry bulk lacilitics that riray require a smallcr sitc. 

Marine incltrstrial uses ancl thcil site size rccpriremcnts arc quite variecl. l'lowevcr, it is cxpcctccl that rnost 
marinc industrial uses clesirc sitcs of ¿rt lc¿rst fivc acrcs, clratì o[20 fcet within 150 fcct oIsholc, ancl a 

shot'cliuelcngthol¿ttlcast400Í'cet. Asinclicatccl inSection4,howcvcr,manyrnariucinclustrialuscsrccluirc 
largc sitcs of ovcl 100 acrcs. Ttrere alc I I sitcs in Portlancl l-larbor that are f'ivc acrcs or moro r.vith sholclinc 
lcngth of 400 flcct, olr,vhich ninc lravc clcpth o[20 f'cct or moro within t50 fcct olshorc. All btLt onc of thcsc 
sites ale constraineclas sllspectc(lbrownfickls. 'Iablc 5-8 summarizes the nurnbcr of'available sites that may 
bc potentially suitablc t-or each typc of maline-rclatcd usc. 

Watcrl'ront vac¿rnt lancl suitab[c for marinc cargo anci marinc industriaI usc is limitcd by sitc size ancl 
confìguration, natulaI rcsorlrcc constlaiuts, and contamination. Thcrc arc 3l sitcs with 300 acres of'vacant, 
watcrl'rout inclustli¿rl lancls, ol'which 20 sites are smallcr than fivo acrcs in sizc. No vacant sites arc largcr 
than 60 acrcs in sizc, which prcclucics clcvclopmcnt of many marinc cargo Llsos ancl somc m¿rrinc inclustrial 
uses. Therc arc, howcver, I I sitcs largcr than fivc ¿rcrcs that with channcl dccpening coulcl bccclmc 
applopriate f-ol local/regional mall<ct dry bLrlk oL liqLricl bulk caLgo or fbr rnarine inciustrial uscs. Al[ but onc 
of thcse sites is a suspccteclLrror,vnficlcl, howovcr, r.r,l:rich constrains its suitability. Suitability olthesc sitcs f'or 
cach usc willclcpcncl on usc-spccific sitc rcquircmcnts as wcllas the tolerance olthe uscr lbr the potcntially 
large liability associatccl r,vith the Superfund site and upland brownf iclcl contamination. 

''* ll.,r.n,, of Planning. Novcrnlrc¡ 1987, Witl¡ntcttc Cjlccnrvay Pl¿rn. 
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Table S'8 i Av.ailabie;'Potentially Suitable $ítes by Maríne-Rèlated,Use 

Marine-Related Use 

Cargo 

Automobile 

Container 

Breakbul k 

Dry Bulk (Nationat/lnternational) 

Liquid Bulk 

Dry Bulk (Regional/Local) 

lndushial 

Vessel Related Services 

fulanufacturing 

Number of Available,
 
Potentially Suitable
 

Sites
 

0 

0 

0 

0 

0,6 

1 -11 

1-11 

0-11 

Notes 

No vacant sites large enough to accommodate new automobile terminal and associated infrastructure, 

No vacant sites large enough to accommodate new container terminal and associated infrastructure 

No vacant sites large enough to accommodate new breakbulk terminal and associated ìnfrastructure. 

No vacant sites are large enough to accommodate a new grain or international dry bulk commodity terminal 
and associated infrastructure, 

There are six sites that are larger than ten acres that are locaied in the Northwest industrial district 
proximate to the Olympic pipeline, All ol these sites have suspected upland contamination, Only one of 
these sites (it is 1 3.5 acres in size and is owned by Northwest Natural Gas) currently has a draft of 35 leet. 

There are 1 1 sites in Portland Harbor that are larger than five acres and have shoreline access of 400 feet. 
Only one of these sites does not have suspected upland contamination, and is owned by the Port of 
Portland. Only one other sìte (it is 13.5 acres in size and is owned by Northwest Natural Gas) currently 
has a draft ol 35 feet. 

There are eleven vacant sites larger than five acres in size with adequate riverfront access, of which nine 
siteshavedraft depthof20feeto¡more,0nlyonesitedoesnot havepotential uplandcontamination,and 
is owned by the Port of Portland, 

There are eleven vacant sites larger than five acres in size, and only two sites larger than 50 acres in size, 
0f thesesites,ninesiteshavedraftclepthof20feetormore, Therearenovacantriverfiontslteslarger 
than 60 acres in size. All sites larger than '15 acres are affected by upland contamination. 
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SIi CTION 

Land Absorption and Needs Forecast
 

This scction concluclcs thc cconornic fbr,rncl¿rtion stucly, ancl proviclcs ¿r. torccast of'lanclabsorption dcrnanclby 
marine-re latccl use s in Portlancl l-larbol toge thcl with a cliscLrssion ol thc potcntial rolc ol WFII. It clraws lrom 
alI prcceding cconomic sections to evaluate the demancl fbr ac{ditional lands 1'ol maline tLses, ar]d thc potential 
role of WFII to mcct this clcmanc{. Section 2 cle scribecl the lristory ancl economic role of thc Portlancl Flalbor 
arca ancl provides thc contcxt ancl trcncls of lancl usc ancl absorption by both marir-rc cargo ancl marinc 
indLrstrial fàcilitics. Scction 3 prcsenteclanclcliscusseclthc spcciflic c¿ìrgo f'orccasts anclassociatccl 
employment that rnay bc cxpccteclthrough the end of thc planning periocl in 2040; thcsc {brccasts proviclc tho 
basis lor thc lancl absorption f-orccast prescnted in this section. Fulthcrmorc, tho information proviclccl in 
Sections 4 ¿rncl 5 regalciing thc site lec¡riremcnts for marine-retatcd l¿rncl tLscs ancl thc availablc lancl supply in 
Portland Harbor ptovidc thc inlbt'tnation ncccssary to ctetenninc whclc ancl lrow growth may be 
¿rccommodatccl. 

The fìLst two sltbscctions fòrccast thc lancl ncccl fol marinc-rclatecl uscs in Portlanci llzrrbor', inclucling rn¿rrinc 
cargo ancl marine inclustrial uscs. The fòrecast f'or marine cargo lancls is basccl on ar1 ¿ìssessment of'currcnt 
capacity cotnpared to l-orccast cargo volume. Thc fbrccast for marinc industrial lancls is bascd on past lancl 
absorption trencls of'marinc inclustrial lanclcombinccl wrth an cxisting fòrecast of lanclabsorption in thc 
Portlautl Flarbor arca. 'ürc fìnalsubscctions fbcus on thc availability oIcxisting lancls in Portl¿rncl llarbol to 
meet clcmancl comparccl to thc sLritability of'WHI lancl anci iands available at othcr ¡rorts. 

This scction f'ocuses on the inclustlial lancls cxpcctccl to be requircd to meet the forecastecl growth, ancl cloes 
uot adclrcss tltc potcntial tladcofl's ¿rssociatccl with thcso lancl uscs. A cliscussion ol'thcsc tr¿rcleol'l's is ploviclcd 
in thc Intcglatccl Summaly of'' thc llnvilonmental and Economic Founclation StLrclics. 

6.1 OVERVIEW OF DATA SOURCES ANÐ KEY ASSUMPTIONS 

Kcy clata soLrrccs f'ol the rnarine cargo lanclabsorption f'orccast incluclc thc20l0IIST Associatcs cargo 
fbrecasts ancl capacity ¿rsscssments f'ol Portland Flarbor, as well as interviews with thc Port of Pottlancl 
regarcling tcrminal capacity aucl fìrturc acljustmcnts to tet'minal opcrations to rncct cargo growth. Data sources 
fol the rl¿irinc inclLrstrial lancl absorptior-r fblecast inclucle the 2009 Economic Opportunities Analysis (EOA) 
complctcd lor thc City of Poltlancl, anclthe Portland l-larbor lnclustrial Lancls Stlrcly (PIIILS) complctcd t'or: 

the City ol Portlancl in 2003. 

An itnporlatrt assutnption carriccl ovct' fì'orn Sections 4 and 5 is that firtLrlc marinc-rclatecl clcvclopment in 
Portlancl r'vill bc similal in sizc ancl site rccluire mcnts to ncw rnalinc-re lateci clcvclopmcrìts at othcr r,vest coast 
aucl l-owcr Columbia ports. Auothcl assumption is that thc ploportion ol land usc that is malinc inciustrial will 
t'cmain 1àirly constant into the fìltule . 

6.2 FORECAST OF LAND NEED TOR MARINE CARGO 

M¿irinc cargo lancl needs are clircctly rclatcd to fùtLrrc cargo volumcs. Tnble 6-l sumrnalizcs thc cargo 
voltttncs that coulcl bc cxpcctcci to flow through Portlancl Flarbor f¿cilitics by 2040, with thc koy assumption 
that therc is aclcc¡uatc ancl cf fìcient marinc tclminal capacity. fhcsc cargo fbrccasts arc clrawn h'on-r thc 
fòrccast cornplcteclin l)eccmbe r2001) by BST'Associatcs fbl thc Port of Portlancl, zrs prescntccl in Section 3. 
For cxistiug cargo categories, tltrcc cstimates providc (low, most likely, ancthigh) a rangÇ ol¡rossiblc cargcr 
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volttmc. Thcsc cstimates ltavc bccn sup¡rlcmcntcd by IìST Associatcs to inclicatc thc ¡rotcntial volumc ol 
cttt'goittcoutaincrsancl clrybulkil'ncwrnalkctopportunitiesarisc'f'olncwcornrnotlitics.''t" Forcontaincrs, 
thcsc llcw tnarkets arc cxpcctccl to bc ticcl to incrcasccl intclLnoclal traflic lbr rcgional narkcts, with containcr.s 
hancllccl in Portlaucltranspoltcclto a broaclcl market of'thc Unitccl States via rail. For clry bulk, thcsc ncr,v 
tnarkcts woLtlcl most likcly bc coal, iron orc, ancl lilce [rull< uratclials that ¿rrc not currcntly hancllccl in Poltlancf 
I'larbor. 

ïable 6-l Forecast Çargo Volumesrfor Portland Harbor 

Existing Cargo Products New Cargo Products 

Cargo Units Low Most Likely Hish Potential Opportunity 

Automobiles Units 925,000 1,145,000 1 ,364,000 

Containers ÏEU 379,000 520,000 614,000 130,000 

B rea kbulk MÏ 1 ,01 0,000 1 ,1 81 ,000 1,295,000 

Grain t\¡T 5,647,000 6,477,000 7,059,000 

Dry Bulk MT 6,739,000 8,525,000 9,585,000 3,000,000 

Nalional / 
lnlernalional MT 4,650,000 6,054,000 6,733,000 3,000,000 

Local/Regional tvtT 2,089,000 2,471,000 2,852,000 

Lìquid Bulk 1,000 ivtT 6,912,000 /,571,000 8,011,000 

SoLrrce: BST Associates, 2010 

6.2.1 Forecast Cargo Volume vs. Existing Capacity 

Tcltniuals ancl lacilitics hanclling marinc cargo in PortlanclFJarborarc loc¿rtcclon both Port of Portlancl lancl 
atrd privatcly ownccl lancls. Thc Port of Portlancl operatos lour marinc cargo tcnninals ('Ierminals2,4,5, ancl 
ó). These tcrmiuals handle all prirnary cat'go categorics. Tcrrniuals on privatc lancls plirnalily hanctlc liquid 
bLrlh, local/rcgional clry bulk, anclgriliu cargocs. Data on capacity at lhcsc cxisting lacititics is sLu¡nariz,ccl i¡
'table 6-2. 'Ihe capacity cstimatcd in Tablc 2 talccs into account that thc annual sustainablc plactical capacity 
at tcrtninal facilities is typically 75 to 85 pcrccnt ola tclminal's maximum capacity. 'Ihis is clLrc to 
ad.justments nccessary to accornrnoclatc pcak [1ows and scasonal variations in cargo tlows, as lvcll as 
rccognizitlg that cLrrc to saf-cty ancl cconomic consiclclations, tcrminals c¿rnnot opcratc at rnaximum capacity at 
all times. This practical capacity is utilizecl to cslimatc land necds basecl on projcctccl cargo growth. 

As liclLrid bulk lacilities arc of'ten opcratecl on plivate lanc{s and clata is diffìcult to obtain, the cargo volumc 
vcrstls capacity for this cargo lypc is not etnalyzccl ir-r thc salnc firanncr f'or this cargo. Aclclitionally, thc annual 
growth fbrecast f'or liquicl bulk, 0.5 pcrceut, is lor.vcr than othcr cargocs, so adclitional capacity may not be 
ticcclccl fbr that cargo typc. 

'tu u"T¡\ssociatcs.20 l0,Wcstl'layrlcnlslarrcl [.,orvctC'olurnbi¿rPorr('aplcity¡\sscssnrcnl 
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SECTION 6 
Ln¡lo AesoRpÏoN AND NEeos FoRecasr 

Table 6-2 ' Acrea$e and Annual Caigo Capacity of Existing Terminafsrin Portíand Harbor 

Cargo Capacity in Portland Harbor Marine Terminal Acreage in Poilland Harbor 

Autorrobiles 675,000 Units 314 

Containers /00,000 TEU 193 

Breakbtrlk 2,100,000 MT 41 

Grain /,100,000 MT 42 (Public terminals only) 

'188+Dry Bulk 10,700,000 t\,17 

Natlonal / lnlernational 8,200,000 tu17 161 

lit
Local/Reglonal 2,500,000 [,17 27+ 

Liquid Eulk N/A N/A 

Source; BST Associates, 2009 and 2010, Port of Portland Marine Iernlinal fulaster Plan, Personal communication with the Port ol Portland and BST Associates. 

Abbreviations: TEU is twenty-foot equivalent units, fulT is metric tons. 

Clornpariug the cargo forecasts in Table 6-l with thc cstirnatccl sustainablc practical capacitics in Portlancl 
Flarbor cioes not reprcscnt tltc complcte pictllre of'the ability of'existing läcilities in Portlancl Harbor to meet 
inct'eascclclcmancl. Fit'st, thc capacity cstimatcs in Table 6-2 rcprcscnt thc likcly lrìaximlun practical capacity 
ollàcilities anclterminals in Portlanclllat'bor, but do not lcl'lcct the opcrating constraints at thcse f'acilities that 
may rcndcr thcm uucompctitivc in thc fiturc. As cliscussccl in Scction 4, trcncls in thc marine cargo inclLrstly 
arc fbr largcr, molc cffìcicnt fircilitics than those that cxist in Portlanclllarbor. This is particularly thc casc for' 
thc grain ancl ciry bLrllc iàcilities that may beconre outdated. Seconcl, thc capacitics in'['able 6-2 replcscnt the 
capacity of'handling ttre same type of'cargo being currently hancllccl, whcn in reality firtr"rre growth may occur 
in ciif lercnt commoditics that may rccluirc cliflelent fàcilitics ancl scpalate terminals. 

'fhc capacity f'or each typc o1'cargo category (Table 6-2) comparccl to thc cargo f'orccastcd (Tablc 6-l) is 
discr"rsscd below. 

6.2.1.1 Grain 

Thc Polt ol'Portlancl estimates thc capacity of'glain tcnninals in Poltlancl FJarbor at 7.1 rnillion mctlic tons 
pcr ycar (MTPY). Thc two privatc grain cargo fÌrcilities in Portlancl l:larbor arc oiclcr f'acilitics that ale smallcr 
ancl lcss e l'f'tcient, ancl may not be able to continuc cornpctitive ly opcrating ìnto the firture . 

r.ì2 Thcsc fàcilities 
have a maxitnutn practical capacity ol'approximatcly 3.0 million MTPY. [['thcsc lacilities ccase operation, 
thcn the potential grain cargo through Portlar-rcl Flalbor may exceecl capacity o1'grain fàcilities by 2020. 

Thc nclv Longvicw grain tcrminal, which will havc an estimatcd an annual practical capacity of tÌ rnillion lVtll 
wheu complete , is larger ancl morc cost compe titive than cxisting Portlancl Flarbol' terminals. The Longvier,v 
tctn-iinal is locatecl on over 100 acros ancl can ¿rccomrnoclatc fbur unit-trains, allowing ['ol'lor,ver shippìng rates 
fìttn thc raihoacls ancl morc cost compctitivc ovetall operations. Thc ncr,v Longvicw grain tcrrnin¿rl has a 

sirnilar sizc, throughpLrt capacity, aucl rail capability as the Kalarna Expolt Company clcvator in Kalarna, 
prcviously thc ncr'vcst export clcvator on the Clolurnbia River. 
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6.2.1.2 Dry Bulk 

Dry bLrlk cargo cau bc clif'f'crcntiatccl into two cl¿rsscs b¿rsccl ou whcthcr thc cargo originatcs ¿rncl terrniuatcs in 
a local/rcgional market or in a national/international market. L.ocal/regional markct dLy birlks inclucli: ccrncnt, 
gypstlul, aggrcgates, stccl scrap, ancl l-crtilizct's. Thc national/intcrnational marl<ct clry bLrlhs inclucle mincrais, 
orcs, aucl lilcc proclLrcts that ot'iginato clr tcnninatc iu thc l{ocky Mountair.rs, Miclwcst, or Canacla. Thcse 
national/iutcrnational cargocs typicalty rnove by unit train to/fiorn the Port whilc local/regional c¿ìrgocs 
typically urovc by trucl<. 

Natior-ral/irttcrnationalchy bult< cargo is hancllecl at Port olPortlanct'l'crminals 4 anc15. Socla ash is cxportecl 
through Kinclcr-Morgan's thcilìty at Tcrminal 4, whilc potash is cxportccl tlrrough the Canpotcx tacrlity at 
Tct'tninal5. Thcrc are stnatlcr, privatc tcrrninals also operating iu Portland l-larbor handling thc local/rcgional 
proclucts such as aggrcgatcs anclothcr tnaterials uscclby the construction inclustry anclagricLrltr¡r'al l'crtiIizcrs. 
Onc privatc terminal, ownccl ancl opcratcclby Schnitzcr Stccl, cxports shrcdclccl mctal scrap in bulk fbrm. 

Totalannualpractical capacityiscstimatcclatl0.TrnillionMTPY. Thcrcisanestimatcclcapacityol'8,2 
million MTPY at tcrmiuals hanclling thc potash ancl socla ash national/intcmational cargo, ancl an ostirnatccl 
2.-5 million MTPY practical maxiurum capacity at terminals hanclling local/rcgional cargo.r3r This comparcs 
to ¿i lbrcc¿tstccl volumc ot- 4.J to 9.7 million MTPY of n¿rtion¿rl/intcmationaL cargo lry 2040 ancl a volumc of' 
2.1 to 2.9 million IVITPY o['local/rcgional oargo. As noted abovc, thcsc calgocs arc hancllecl by scllaratc types 
oltenninals anct thcrclorc shoulcl brl cvalLratccl scparatcly. 

For the national/intcrnational cargocs, volume is lorecasteclto cxccecl ca¡racity only in the high fbrcc¿rst 
scenario in wlrich Portlancl attracts a new cargo type . Ìn this sceuario, clemancl could exccccl capacity as early 
as 2030. Potential ncw clry [ruL[< rnarkcts incluclc cozrl, iron orc, or likc rnatcrials that mzry erclcl¿rnothcr 3.0 
millionmetrictonsinclrybutkvohtmcthror-rghPortlanclilterrninalspace isavail¿rble.'loattlactthesencw 
marltets, it is cxpcctecl that adclitional land woulcl bc lcqnilecl f or a ncw tcrminal. For the localircgional 
cargocs, volutnc is sirnilarly lòrecastccl to cxcceclcapacity (by approxirnatcly 0.5 rnillion MTPY) only in the 
lrigh forccast sccualitl. 

6.2.1.3 Automobile 

Thct'c are tlucc automobile tcrminals at thc Port ol Poltiancl, with a combinecl annual throughput capacity of 
675,000 Lrnits. "['hcre is a 100-acre Toyota lacility at Tcrmina[4, which has a capacity of 250,000 units. 
Tcrminal6 has two separate auto tcrminals lol Iloncla ancl Ilyunclai. I-lonc1¿r has a 60-acrc facility with ¿r 

capacity of 190,000 units, r,vhilc llyunclaihas a 120-acrc lacility wittr annu¿rl capacity ol'235,000 units. 
Capacity at thesc tet'minals is largcly clepenclcrrt on thc storagc capacity at thc terrninal as wcllas the [cngth of 
tirnc that vchiclcs stay at the tcrminal. Thus, suitable intennocial conncctions th¿rt allows e f'licicnt translèr ol' 
vclticles lrom the terminal is a key làctor af fbcting capacity. 

Acttt¿tl throughput in 2008 at Port ol Portlancl automobilc termin¿rls is cstimatccl at approxiLnatcly 408,000 
ttuits, clor,vu f'rout a pcak o['464,000 Lrnits in 2007.r:ì'r Even Lrndcr thc lor,v f'orecast sccnario, potcntial total 
volume of auto imports to thc Portof Portlancl is cxpectccl to cxcceclexisting capacity by 2030. l-lor.vevcr, it is 
impclrtant to uotc that auto cargo volutne rnay incrc¿rse not jLrst through incrcascd imports by'loyota, l'loncla, 
aud l'lyLtnclai, bLrt also througlt othcr Asian autourakcrs stalting import opclations in Portlancl. As multiplc 
alttotnalçers clo not typically operate at thc samc terminal, ner,v l'acilitie s f'or othcr automakcrs may tre lcqLriled 
bcfbrc cargo voltrmes rcach 675,000 units. 

ivf ï PY, 
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Thc clate that auto cargo volumes may exceecl torminal capacity lar:ge ly clcpcncls on lvhen ancl whcthcr 
Portlancl attracts a ncw autol-nakcr. Attt'¿rcting a new automakcr to Portland r,vor.rlcl lcsult in a largc, suclclen 
itrcrcasc iu auto imports rathct'than a glaclual annual incrcasc. To accomrnoclatc a new aLrto account in 
Portland Flarbor, aclclitional lanclwoLrlcl likcly be rcquirccl lol a ncw tcnninal. 

6.2.1,4 Container 

Tltc Tcrminal6 container lÌrcility at thc Polt ol'Portlanclhas an cstimatcclannualcapacity o{'700,000 TEtJs. 
Portland currcntly is not ¿r lalgc intermodal gatcr,vay f or containcr imports railccl to othcr parts of'thc country, 
but rathcr scl'vcs as ¿r cont¿rir.rer port tbr tlic regional arca. Even uncler thc high fblccast sccuaLio, containcr 
volume f'or this mat'ket area is estimatccl to lcach 614,000 TEUs by 2040. Flor,vcvcr, ilPoltlancl attr¿ìcts 
intennoclal contaiuer tra[f ic clcstinecl [bt' morc distant rnalhcts, an aciclitional 130,000 TIìUs may bc cxpectcd 
6y 2040.r:r5 In this scenario, containcr vohrmcs by 2040 coulclcxceedthe capacity olTcrminal 6 clLle to 
constraints at thc bcrth. If'contair-rcl calgo incrcases to the lcvcl lorccast in thc high sccnario, thcn it is likcly 
that containor opcrations at Tcrtninal6 r,vould cxpand into Bcfth 603, which is cLrucntly serving brcal<bLrlk. 
IlrcakbtLlk wouid the u cithcr bc consoliclatccl at Tcrtninal 2, or would be hancllccl in areas curlcntly sorving 
¿ruto cargo at Tclminal 6. This woulcl cithcr rccluce thc capacity of blcaktrLrlk to thc l . I rnillion MTPY 
hancllcdatTcrtniual 2,orrecluccttre capzrcityoIautotenninals. WiththeuscoÍ'Uerth603,the maximum 
capacity fbl cor-rtaincrs at'ferminal 6 lvoLrlcl increasc to at lcast I rnillion TEUs. 

6.2.1,5 Breakbulk 

Ilrcakbuli< cargocs arc primarily hanc{lecl at Pott of Portlancl's Terminal 2 (capacity I . I rnillion MTPY) ancl 
Terrninal 6 Tct'rninal 6 (capacity L0 million). Maximum practical capacity at thcsc tcnninals is cstimated at 
2.1 rnillion MTPY. Thc 2040 lorccast lcrl bleakbulk volumes in Portlancll-lalbor r¿ìngcs fì'om 1.0 to 1.3 
million MTPY; thus potcntial cargo volumc is not expcctecl to cxccecl sustainable practical throughput 
capacity by 2040. Ilowcvcr, as notcclnbove, in thc high containcr cargo growth f'orccast, clemancl lbl ncw 
containet'capacity coulclbc rnet by convertit-rg Berth 603 trom breal<btrllç to containcr usc ancf re locating 
blealtbulk opcrations eithet'to Termirral2 or to an arca in Terrninal 6 prescntly Lrsed by ar"rto calgo.¡'ì6 ln this 
casc, sp¿ìce fbr brcakbulk woulclnecd to bc iclcntifiecl, likely at Tcrrlinal6, potentially rcclLrcing acrcagc 
cttrt'cntly Lrscd in auto terurin¿rls. IIthis option wt;rc not availablc, tllcn a ncw blcakbLrlk fìrcility coulcl 
potentially bc ncccssaly. 

6.2.1,6 Liquid Bulk 

I-iquicl bull< fÌrcilities in Pottlancll-larbor handle liqLrici chcrnicals such as lertilizcr:, but prirnalily consist olthc 
pctroletttn bulk tcrminals couccntratccl on the west side o['the Wlllamcttc River in tl-re Linnton ancl Willbric{ge 
areas, This arca has acccss to the Olyrnpic Pipclinc as wcll as rnarinc, rail, ancl tnrck tlansportation, which ¿rre 

alI irnportautmodesoftransportingpetroleumproclr.rctstoOrcgon. The throughputcapacityol'thcscf'acilities 
to hancllc pctrolcum products is not knor,vn. I-lor,vcvct', inclustry intcrviews inclicatc that most fàcilities are 
làirlybuiltout,r,vithrelativclysmallamoru.rtsoflanclavailablctbrcxpansion. Scvcralopclationshavc 
invcsted in infì'¿rstructurc to iucrcase site e l'fìciency, inctucling coustructing pipelincs betwcen di['lclcnt 
cotnptrnies opet'atiug in close proximity. Some opcrations arc lcloking to cxpauci ou thcir cxisting propcrties. 
In thc past, BP/ARCIO has sought to purchaso ancl cxpancl their operatior.ìs on the acljacent Linnton Plywoocl 
site, but clue to thc cost o[r'emediation and potcntial Supelfìurc1 liability, has not purchasccl thc sitc. ThoLrgtr 
lirnitecl, thc potcntial f'or l'acilitics to expanclon thcircxisting acreagc combincclwith thc rclativcly lor.v 
l'orccastcd licluiclcalgo volumc growth o[0,5 pcrcent annually thror-rgh 2040 inclicatcs that thcrc is lirnitccl 

I -ì.5 []S'I Associatcs. 20 1 0. !Vcst l-laytlcn lslancl [.,oivcl C]olunrbia Port Ca¡racity ¡\sscssnlcnt. 
I lt, 

Daly, Jiru. Por'l of Poltlau<l. .lanLraly 20,2010. Jrcrsonal corlnrunicatiorr rvith []alLrar'¡ Wysc, IiN'I f{lX, tnc 
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aclditional lancl uccclecl to mcet projectccl liquid bult< cargo growth. Bascclon thc intcrcst sholvr.r by BP Arco 
to purchasc thc 23-acrc Linnton Plyr,vooclsitc, thc lanclclemand f'ol petlolcrLrn iicluicl bulk fàcilitics in thc 
cncrgy clustcr aroa of Linnton is cstirnatccl at approxirnatcly 25 acLcs. 

6.2.1.7 Summary of Capacity vs. Forecasted Cargo Volume 

fìom¡rttrison ol f'orccaslecl cargo volurncs fol Portland l:lartror by 2040 comparccl to capacity at cxisting 
Portl¿rnci rnarine terrninal fhcilitics inclicates that aclditional lands will bc rcquireci ['or Portlancl to letain ancl 
attract its fìll potential calgo markct shalc, While there is still capacity f'or growth in most cargo arcas, by 
2040 cargo voLumes of,cach typc may rcach thc limits ol'cxisting facilities'practical capacity. Autornobile 
cargo tct'minals are thc rnost constrained, with rnaxirnr:m practical capacity potentially be ing reachecl as early 
zrs2020unclelthehighf-orccastsccnario. C)thercargotypcsparticLrlarlylirnitcdarcgrainanclcirybLrlk 
t¿rcilitics. Glain is lirnitecl by thc age zLncl srnall size (and potential lack oi'competitivcncss) o1'existing 
lacilitics, whilc growth in new clry bulk markcts woulcl bc lirnitcd by lack oltcrminal capacity to 
accomtnoclate a ncw opcrator. FinaUy, gror,vth iu container cargo f'ol a broade r rcgional rnarlcet using 
intelmoclaI transport may bc lìrnitcclby cxisting tcrminaI capacity. 

Table 6-3 sumrnalizes cxisting capacity vcrsus florccastccl calgo volumc. New marlçct opportunitics proviclccl 
in Table 6-1 arc incorporatecl into thc high cargo volumc f'orccast, ancl onc-halloIthc f'olccast ner,v rnarket 
opportunities are incorporatccl into tho "most likcly" fbrccast. Thc highlighteclarcas ol'the tablc inclicatc 
cargo volumcs that cxcccclpractical capacity clf existing Portland calgo terminals. 

ïable,6-3,,:,-, Filrecast,CargoìVólume,verSus Annua!¡GaigoCéÞaeit¡¡,6¡ E-t ting Terminalí in Portland Harbof 

Caroo Forecast bv 2040 

Cargo [Jnits 
Practical Maximum 

Caoacltv 
Low Most Likely Hish Potential Capacity Shortfall 

Automobiles Units 675,000 925;000 1'145,000 1,364,000 250,000 - 700,000 

Containers ÏEU /00,000 379,000 585,000 744,00t 0 -50,000 

Brea kbulk MT 2,1 00,000 '1 ,010,000 1 ,181 ,000 1,295,000 0 

Grain IVlT 4, t00,000-7,100,000 5;647,000 6,477,000 7,059,000 0 - 3,000,000 

Dry Bulk 0 - 1,500,000 
N ational/in tern a tio nal tll7 8,200,000 4,650,000 6,054,000 9,733,000 

Dry Bulk 0 - 500,000 
Local / Regional IVT 2,500,000 2,089,000 2,471 ,000 2,852,000 

Source: BST Associates, 2009 and 2010, Port of Portland lvlarine lermirlal ivlaster Plan, Personal comrnunication r¡/ìth thc Port of Portland an(l BST Associates. 

Abbreviations: TEU is tlventy-foot equivalent units, l\4T is metric tons, 

'lttc acrcage of'lancl potcntia[[y nccclcd to accornrnoclate anclattract thc cargo growih oppoltunities shaclccl in 
grcy in Tablc 6-3 is cxplorecl in thc next scction. 

6.2.2 Marine Caroo Forecasted Land Need 

Facility clevclopment lor rn¿rrinc c¿ìrgo Llscs rccluircs long-rangc planning ancl flcxibility to mcct changing 
marl<ct conclitions, including clcveloirmcnt olncw nralkcts ancl changc in cargo volurncs. To mcct glowing 
clcmand, ports throughout thc Unitecl States have typically increasccl thloughput capacity by builcling ncvv 
termina[s rcquiring ncw [anc1 f-or dcvclopmcnt. Ports arouncf the lvorlcl havc also rvolkccl to incrcasc 
cfficicncy ancl inclcasc thloughput at cxisting lacilities by changing opcrating stanctarcls ancl implemcnting 
such practiccs as ofï'-sitc stolagc ¿rncl morc e l'l'icicnt cargo rì'ìal]age rxeut systcrns. While leducing acrcagc 
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reqttitctncnts iu marine aLc¿rs, thcsc plactices can substantially inclcasc opolating costs ancl rcclircc 
compctitivcncss o [' ¿r Port. 

-lo rctain ancl attract m¿u'iuc cargo tcn¿ìnts ancl customcrs, thc Polt of-Portlancl mlrst not only of'lcr fircilitics 
that mcct long-tet'm opcrational rcqLriremcnts, but it mLrst ofi'cr cornpctitivc ancl cconomically-cfiicie nt 
lzrcilitics. Aclclitionally, to attract ncw tcnants, the Port mr.rst bc atrlc to clcrnonstr¿rtc that it has available 
fÌrciliticsancl lancl. Iìeccutly,scvcralpotentialclicnts(suchasthcopcratolofthencwgraintcrminal in 
Longvier,v) lravc tumccl to cotnpctiug pofis cluc to tl-rc lack of largc, availablc sitcs iu Portlancl [[arbor. 'Io 
attract tl"rcsc clicnts, thc Port Iil<cly ncecls to lrave land availablc I'or clcve lopmcut - potentially bcf'orc thc 
spccific clicnt is l<nown. l)uc to pcrmitting proccsses, lancl clesignatcd f'or rlarinc industri¿rl uses has a |ong 
lcacl tirnc to brir-rg it into proclLrctivc r.rse. This rnakcs it cliffìcult to respond to marlçcts anclpotcntialclients in 
a tìrncly ancl flexiblc malìncr iI lancls arc not availablc. 

Thtts, in aclclition to thc marinc cargo f'orecast, therc arc scvclal importaut f'actols to considcr whcn f'orecasting 
lancl neccls fbr marinc cargo Lrscs. First, as suggcstccl abovc, there is a t'cccibac[< loop in dcvcloping ncw 
iancis lor m¿rriuc cargo Lrscs, as bLriicling a tcrminal can itsclf gcncratc aclditionaI clemancl tiom new markcts 
atrcl ncw clients. Seconcl, laucl nceci f'or marine tcrrninal uscs is not a graclual absolption as with most 
inclLrstri¿rl lancl uscs, but rather a suclclen largc absorption. A llcw rnarinc tcrminal ancl associatcd fàcilities 
(incltrcling lail) shoulcl bc constluctocl accorcling to prqcctccl long-tcrm ncocls ¿urclnot just to satisfy short-tcrm 
nccds. Third, l1c\,v cargo hanclling fàcilitics arc somctinìcs constructcd as stratcgic, long-tcrm invcstmcnts by 
plivatc busincsscs bcf'ol'e clcmaud exceeds capacity. [Jasecl on these factors, potcntial land absolption by 
mat'ine cargo LISes was not fÌrrccast lor cach ycar or clccaclc, but rathcr lorccast lor the cluration of thc entirc 
plannìng pcriod to 2040. 

A 1ow, rnost likcly, ancl high acrcage ncecl Íor rnariuc cargo Llscs by 2040 is lbrecastcct. This {brccast is basccl 
on thc marittc tcrmiual ancl associatccl infrastructure acrcagc that r,voulcl bc nccdecl fbr Portlancl to capture its 
potentialcargo markct sharc as prcscntcd in Table 6-1. (Section 6.4 below cvaluatcs the availability of lands 
in Portland Flarbor ancl othcr ports in the Lowcr Columbia to rncct this potcntial ncecl.) 

As incticatcci in T¿rb[e 3, uncler thc low cargo f'orccast, autornobilcs ¿rre thc only cargo l'or which calgo volurnc 
cxccecls capacily. h-r this lor,v fc¡recast, potentialauto cargo 6y 2040 cxccccls capacity by 250,000 units. 
[Ìxisting auto itnport facilitics at the Port of Portlancl and other polts havc ar] average capacity ol' 
approxirnatcty 2,000 vchiclcs pcr yc¿ìr pcr gross acrc."'t Thcse l'rgnrcs inclicatc that, at a rninimum, 
approximately 150 acres (incluciing railyalcl) woulcl bre rcquirecl to proviclc acleclirate terminal capacity to meet 
ttte f-ot'ccast shortagc o['250,000 units by 2040. This woulcl bc thc totalpotcntial shortage of'terminal acrcage 
runder thc low cargo lbrecast. 

Using thc samc me thoclology lol the most li[<cly ancl high cargo lbrcczLst sccnarios, rcspcctivcly, lancl 
rcqttiremcnts fbr autourobilc tcrminals by 2040 woulcl be 260 anci 370 ¿rcrcs. [lolvevcr, it is unlike ly that 
aLrtomobilc imports will gtow at thc samc ratc l'or cach auto manufacturcr. Thcrc is a need to allow lol some 
alttotnakcrs to gt'olv làster than othets, and thercf-orc al[ow 1br the f'act that some automal<crs may ncccl to 
cx¡rand prior to others lcaching capacity. Thclcfbrc, thc total acreage to accon]moclate f'orecastccl auto calgo 
gror,vth is sLightly inct'casecl f'or thc most likcly and high sccnalios to 300 ancl 400 acres, rcspectively. 

Uudcr thc most likcly cargo f'orccast sccnario, additional lancl woulcl likcly be rcc¡rirccl l'ol autornobitcs (300 
acrcs as clcsct'ibccl abovc) ancl grzrin. Iu thc rnost likcly scr:nario lbr grain cargo, it is cxpccted that thc grain 
tcrminals on privatc lancls in Portlanclllarbor woLrlclceasc opcrations cluring thc planning pcliocl cluc to thcir' 
agc aud thc fact that thcy arc vory rail constlainccl. Thc glain facility at'lcrminal 5 will urost likely rcrnain 
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cornpctitivc as it is a rclative ly rnoclcrn e lcvator scrvccl by a rnajol o[{'-terminal railyarcl at South Rivclgatc, 
cnatrling it to be compctitivc clcspitc a rclativcly surall tcnninaI l'ootprint. Rctircmcnt ol'the tr,vo plivatc grain 
fÌrcilitics worLlclrcsult in a shortage of 2 to 3 ¡nillion MTPY clf grain oargo cal)acity comparccl to fbrccastccl 
cle tnand, 

Thc most likcly sccnario r,vonlclbc that a rlcw, largcl grain tcrurinalwoulci replacc thc two oldcr, privatc 
terminals th¿it arc raiI coustrainccl. Thcsc clcvators hanclle whcat ancl barlcy but do not handle fleccl grains 
(corn and soybcans). Ncw grain tàcilitics arc typically 100 or lnorc acrcs ir-r sizc anclproviclc sLrfTìcicnt lancl 
f'or f our unit trains, sinlilar to thc ncvv fzrcitity in Longvicw. A ncw fàcility of this sizc, tl-rough ncccss¿ìry to 
proviclc thc sLrfficicnt e f'fìciency, r,voulcl likely pr:ovicle nlore capacity than initially rccluirccl. Flor.vcver, othcr 
private grain tertniuals clsewhct'c in thc Northwest may facc similar agc constraints (not ¿rccountccl fbr in the 
graiu cargo tbrccast f'or Portlancl I-larbor), r'csulting in aclditional grain bcing hancllcd thlourgh Portlancl i1'¿r 

ner,v lacility vverc constnLctccl. Crain tcrminals can stilI bc pLofitable rvhcn not o¡rclating at fìrll capacity. 

Unclcr thc most lihcly sccnario, it is zrlso anticipatccl that aclclitional lancl would bc clcmandccl for licluicl bulk 
tàcilitics. As notcci ¿tbovc, thc intorcst shown by BP Arco to purchasc thc 23-acrc L.innton Plywoocl sitc 
illclicatcs a laucl clemancl lor petroleum liquici bulk fäcilitics in the cnel'gy cluster arca ol'Linnton. Thclcf'orc, 
liquicl bul[< lancl dcmaucl is estimatcd at approxirnatcly 25 ¿rcles in the most likcly ancl high scenarios. 

Finally, uncicr thc lrigh dcrnancl folccnst, cargo volumc is lorccast to cxccccl captrcity for cars, coutaincrs, 
graiu, and cfiy bLrllc. As cstimated abovc, approximate ty 400 acres is Lequirecl to providc capacity f'or f'orecast 
¿tutomobilc c¿rrgo, Ìf Portlanclattracts ncw coutaincr tral'tìc lor a broac{er gcogtaphic area, then aclditional 
capacity coulcl Lre rcc¡.rirccl at l'erminal 6 to handlc this aclclitional volurnc. As notccl above , this adclitional 
capacity woulcl likcly hrc hancllcd by convcrting Bcrth 603 to cont¿rincr usc ancl rc-locating thc brcakbullc 
cargo to anothcrarea atTerminal6. One possible option woulcl lrc to lechlce acrcagc at onc olthc Tcnninal6 
auto tcrmiuals. Fut'tltct'morc, the ncw lcasc olTcrurinal 6 prcvents thc Port of Portland fiorn cleveloping a 

ncw containcr tcrmin¿rl fbr thc ncxt l5 years. 

Crain is fòrccast to risc to 7 rnillion IVITPY in the high lorccast. A new grain facility oIapploximately t00 
¿tcl'cs, as cicscribccl [n thc most likely folccast, woulcl proviclc sullicient capacity l'or this volumc olgrain. 

While the volumc olclry lrLrlk cargo in thc most likcly fbrccast could bc handlcd by existing tcrminals, unclcr 
thc Lrigh f'orccast a rìe!v, largc terrninal wolrld bc rcc¡rilccl to accommodate a ncw market opportunity in the 
national/international market. Nc',v cky trulk tcnninals rvith capacity ol'5 to 8 rnillion MTPY woulcl likely 
rccluire bctwccn I 10 ancl 175 acrcs (125 acrcs usccl in T¿rble 6-4 bclow), inclucling thc associatcclrail 
infi¿rstrr,rctLrt'e.']* Adclitioua[[y, in thc high lorccast sccnario, growth is lorccastccl lo cxccccl capacity. 
Depcncling on thc procluct composition of'thc cal'go iucl'casc, onù or two aclditional small clry bulk lacilitics 
r,voulcl likcly ncccl to be clcvclopccl to meet this growtir. Acleagc requirements wourld likcly bc onc or two 
parcels totaling approximately 30 acres of lancl. 

Total fclrccastecl lancl necds for marinc cargo uscs arc summarizccl in Table 6-4. Thc forecastcd lancl ncccl 
tlrrouglr 2040 |i'tr the Polt ol' Portland to rctain ancl ¿rttlact potential clicnts ranges fì'orn approximatciy I 50 
acrcs (low tbrccast) to ap¡rt'oximatcly 665 acles (high forecast), with a most likcly land ncccl ol'approximatcly 
400 acrcs. ThoLrgh f ot'ccast by cargo typc, this analysis inclicatcs a gcne ral shortagc of' marinc tclminal lancl 
in Portlancl l-larbor to mce t cârgo growth opportunitie s across the spe ctrLrrn o l' r,vaterborne ploducts. 'f hc 
fbt'ccast should be iuterpre tcd as a general inclication ol lancl neecl across malinc cargo typcs. 
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Table 64 ,Fo¡:eòastìCargo- Volume versus Annuàl Cárgo Cqpacity of Existing Terminals in Portland Harbor 

Terminal Land Need Forecast by 2M0 (Acres) 

Cargo Low Most Likely Hish 

Autonlobiles 150 300 400 

Containers 

Breakbulk 

Grarn 100 100 

Dry Bulk National/lntenrational 125 

Dry Bulk Local/Regional 30 

Lrquid BLrlk 25 25 

Total '150 425 680 

This ftrrecastcd lancl ucccl is relatively colÌscrvativc r,vhcn cornparccl with historicaI mafiltc cargo lancl 
absorption in Portlancl l'larboL. As notccl in Scction 3, thcrc lravc becn 719 acLcs of land absorbcclin Portlancl 
I'larbor fiom 1974 to 2010 f'or tnarinc tcrminals, or 20 acrcs annually. Assuming this sarnc ratc ollancl 
absorption ovcr the next 30 ycars, there r,voulclbe 600 acrcs of laltclabsorbcd fbl marinc cargo uscs by 2040. 

6.3 FORECAST OF LAND NEED FOR MARINE INDUSTRIAL 

Lancl demanct is f'olccast for tnal'iuc inclustrial Lrscs in this scction. This f'orccast is bascci on the plopoltion ol' 
inclustria[ lands in the Portlancl Harbor that are river-dependent (marinc-rctatccl) as wcll as thc employmcnt 
lancl neecls f'orecast in the 2009 Ecouomic Opportunities Analysis (EOA) fbr the Colurnbia Harbor geography. 

For.tt' lactors that iullucncc r,vhich m¿ìrirìc incltrstrial uscs will locatc in thc harbor arca are: multirnoclal 
distribution iufi-astructurc, industry clustcrs, hcavy iuclustrial charactcr, ancl ccntral urban location.rr') [Jetlvccrl 
t960 ancl 1997, an ¿ìvcragc o15.6 acrcs annually of marinc inclLrstrial devclopmcnt occr.rrrccl, or I pclcent 
anuttalgrowttt.r'r" As iclcntifiecl in thc Purtlancl lIarbor lnclustrial Lancls Stucly, Portl¿rnclis strongly 
competitivc fbr l3 inclustrialscctors, of which fburarc alrcady locatcclin Poltlancl Harbor. Thc fiturc latc of 
growth in marinc inclustlial lancls will clcpencl on the growth of spccifìc incltrstrics as weil as thc availability of 
suitablc watcrfì'ont lancl. Thc ratc of absolption ol'lancls will also clcpcnd ou r,vhich industrics arc attr¿rctecl to 
Portland Flarbor, as site size varics radically ¿ìmongst inclustly groups. 

6.3.1 Marine lndustrial Lands and Employment in Portland Harbor 

As notecl in scctiou 2, the cousultant team rece ived geospatial d¿rta ancl ernployment clata within thc Portlancl 
I-larbor. Figures 6-1 ancl 6-2 summarizc thc employment ancl acreagc in live r-clcpcnclcnt uscs ¿rnc1/or rail­
clcpcnclcnt uscs anclothcr r-rscs. Table 6-5 ciisplays thc propoltion of rii,cr-clepcnclcnt acrcagc (hcnccfìrrth, 
river c'lcpeuclcnt uscs incluclcs r,rscs dcpcnc{cnt only on Livcr ancl uscs dcpcndcnt on both river anrJ rail) and 
cmploymcnt that is in marinc indLrstrial ancl malilrc cât'go uscs. 

''tt' I tri..t. 
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Acreage 

MarineCargo 
23o/o 

Marinelndustrial 
Non-Rircr- 12o/o 

Dependent 
65% 

Note: Excludes parcels for which no employment data were available 

Source Oregon Employment D¡vision, 2008 Quarterly Census of Employment and Wages, City of Portland GlS, merged by Enhix, and tabulated by Bonnie Gee Yosick LLC. 

Figure 6-1 Acreage for Portland Harbor Lands by Margo Cargo, Marine tndustrial, and Other 

Employment 

MarineCargo 

Marinelndustrial 

Non-Riler-
Dependent 

92% 

Note: Excludes parcels for which no employment data were available. 

Source: 0regon Employment D¡v¡s¡on, 2008 QuartefyCensus of Employment and Wages, City of Portland GlS, merged by Entr¡x, and tabulated by Bonnie Gee Yosick LLC 

Figure 6-2 Employment for Portland Harbor Lands by Rlver and Rall Dop'endency 
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As uotccl earlicr, jobs on parccls classificcl as lVlalinc Telminal are mostly classificcl :rs [r'e ight, with a small 
proportion classifìed as hcavy manufacturing. Thc job clcnsity of'thesc jobs is very low, avcrtrging lcss than 
onc.job pcr acrc, as shown in Table 6-5. 

Table 6-5 Job Density MarÍne Terminal Uses 

Acres Jobs Job Density 

Freighi 978 598 061 

Heavy Mfg 6 ^n /.00 

ïotal 984 640 0.65 

Note: Excludes parcels for vrh'ctr no employment data were available
 

Source: Oregon Employment Division, 2008 Quarterly Census of Ernployment and Wages, Cíty of Portland GlS, merged by Entrix, and tabulated by Bonnie Gee Yosick LLC.
 

Classificationofcm¡:loyulcntonlandclassifìcclasmarineinclustrialisrnuchmorccliversc. OlthcT5lacrcs 
of'marinc industrial laucl, cm¡rloymcnt data arc availablc f-or 538 acrcs that providt: ernployme nt lot'2,06J 
workers across a rangc olindustrics. Ovcrhalf ol'thcse cmployccs (1,t05 jobs) arc classificclas worlcing in 
hcavy tnanufactLtring, anothct'644 jobs as flreight, ancl thc rcnlaindcr classilicd as hcavy transportation, 
scrvices, aud construction jobs. In gcneral, parccls ctosiguatecl as marinc-inclustrial alc lcss ernploymcnt­
clcusc (avcrtrgc ol'3.84 jobs per actc) as pzrlcels not clcsignatecl as rivcr'-cicpcncient (avclage oi I 1.50 jobs pcr 
acre). Though not r:csponsilrlc tbr large numbcrs of'cmployccs, thc most job-intcnsivc olthe rnarinc­
iudustrialcatcgot'ics iucludcctServiccs (at an averagcjob clensity ol2l.50 jobs pcr acrc) trnclLlcavy 
Transportation (at arì average^job clcnsity o{'20.60 jobs pcr acrc). 

Táb-lé: 616, r' Job De¡sity,Marine lndustrial' Uqes 

Acres Jobs Job Density 

Construction 11 67 6.0s 

Freight 325 644 1 ,98 

Heavy Gov'UPublic 1B 4 0.22 

Heavy Mfg 91 1,105 11.39 

Heavy Transportation 5 103 20.ô0 

Heavy Utilities 41 42 1.02 

N0Empsites 5 t1 2.20 

Services 4 86 21 .50 

Vacant 33 7 0.21 

EaoTotal 2,067 3.84 

Note: Excludes parcers for urhich no employrìlent (lata were available 

Source:0regonEmploymentDivrsion,200SQuarlerlyCensusofEmploymentandWages,CityofPortlandGlS,mergedbyENTRfX,andtabulatedbyBonnieGeeYosickLLC. 

ENTR|X, lNC. 6-1 1 

http:o{'20.60


Wesr Hnvoeru lsla¡¡o 
Eco¡lovrc Fou¡roaloru Sruov 

Tablè'6:7 :':' Jòb Ðe¡sit¡¡ No¡-Marine lrrdustrial Usés 

Construction 

Freig ht 

General i\,lfg 

Gov'UPublic 

Greater 95 

Heavy Gov'UPublic 

Heavy l\4[o 

Heavy Transportation 

Heavy Utilities 

Heavy Wholesale 

Heavy mfg 

[//T 2.3 

l\4T 4 Plus 

N0Empsites 

Repair, Rental, Laundry & Janitorial S 

Retail 

Services 

Transportation 

Utilities 

Vacant 

Wholesale 

Total 

Note: Excludes parcels [or which no employment data were availabie 

Acres Jobs 

aa 1,232 

728 3,532 

199 3,847 

39 198 

2 1a 

42 1 ,491 

451 4,358 

52 110 

10 1a 

117 1,380 

5 1 

202 3,018 

196 5,802 

101 1,01 1 

40 146 

14 rB6 

22 419 

137 1 710 

o 
61 

174 160 

236 

2,BOB 32,290 

Frrunl 
Mnv 2010 

Jobs per Acre
 

JI.JJ
 

4.85 

19,33 

s,0B 

36.00 

35.50 

9,66 

2.12 

7,30 

11,79 

0.20 

14.54 

29.60 

10.0'1 

3.ô5 

13.29 

19,05 

12,48 

/.CrJ 

0.92 

14.76 

11.50 

Source: OregonËmploymentDivision,2008QuarterlyCensusof EmploymentandWages,CityotPortlandGls,mergedbyENTRlX,andtabulateci byBonnreGeeYosickLLC. 

6.3.2 Forecasted Land Need 

Thc City ol Por:tland Economic Opporturities Analysis (EOA) f'orecasts an aclditional 16,360 jotrs in thc 
Columbia Flarbol arca by ycar 2035, r,vith an associatecl requircmcnt o1880 acres. This cstimate is basecl on 
statrdards of'squat'e fèct oIspacc l]cr cmployr:c (ranging l'rom 350 squarc lcct lor of'ficc r-rscs to L)26 sqLrare 
fèet lor gcncral inchrstrialancl 1,263 sqLrare feet fbr warchousing uses) arìd a 0.30 Floor-Area Raclio (FAll). 

Accorcling to thc invcntory, the Columbia Flarbor currently contains 1,9[0 acres of'vacant lancl. Using GIS 
dat¿r tì'om thc EOA ancl thc City's Wolking l-larbor analysis, it is cstin-ratccl that the Portlancl Flalbor contains 
856 acres of vacant lattcl, or approximately 45 pcrccnt o1'ailvacant lanclwithin the Columbia Flarbor arca. 

This analysis appliecl two methocls to cstimate lancl forecast lol marinc inclustrial usc: 

1. Apportioning EOA lbrcc¿tstccl land nccd in Columbia [Iarbor by assuming that clcvclopmcnt occLrrs 
evcnly tht'oughout thc Colr"rmbia Harbol with 4-5 pcrccnt occurring in Portlancl Flarbor, and 

2. Apportioning EOA f'orccastccl laucl ncecl in Columbia F{albol by zrssuming that 75 pcrcont of'clcvclopmcnt 
occurs in Portlancl Harbor, ancl 
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3. Appot'tioning EOA.yob f'orecast in Columbia l-larbor to marinc inclLrstrialemploymcnt baseclon cLrrrcnt 
proportion of'employurcnt in liver-clepcnclent usc, anclthcn converting to lanclabsorption basccl on job 
clcnsity currcntly observecl in Portlancl l-larbor marine inclLLstlial uscs, 

Fol both mothocls, intcnsifrcation of dcvcloptncnt is likciy asjobs ancllancluscs bccomc l]lorc watcr­
clepcnclent in thc Portlancl [-[arbor'. 

'fhc f irst way olestirnating lanclclcveloprncnt assumcs vacant lancl across thc ColLrmbia Harbor geoglaphy is 

cvculy clcvclopccl. Basccl on this assumption, approximatcly 400 acrcs (45 pcrcont ol8B0 acrcs) in Portlancl 
Ilarbol arc expcctcclto bc clevclopcclby 2035 f'or both nrarine inclLrstlialand othcr non-rivcr clcpenclcnt uses 
(acreage for rnarine tcnninals is not incluclcd in thc 880 acres EOA forcc¿rstccl lancl ncecl). As marinc 
inclustrialaccounts [oL l6 pcrccnt of thc all lancl uses, it is estirnatccl that approximatcly 60 acrcs (16 pcrcent 
o['the 400 acrcs t-orccast to be cleve lopccl in the Portlancl Flarbor) may bc absorbccl by marinc inclLrstrial Lrscs 

by 2035; this rcprescuts a lor,v cstimate of'mat'ine inclustrial lanclabsorption in Portland Ilarbor by 2035. 

With thc urbauization ancl intcnsifìcation of lancl uses in thc Portlanci ll¿rrbor', as wcll as thc grcater lancl use 
per employee in Portlanclllarbor inclustrics, thc Portlancl[larbor may lilccly absorb a greatcr ploportion oIthc 
Ibrecast land clcvelopmcnt in thc largcr Colurnbia Flarbor area. A high cstirnatc ol lancl absorptiou by marinc 
iuclustlialuscs ¿ìssulncs that 7-5 ¡rcrcent of all lanclabsorption in thc Columbia Ilarbor gcography occurs ir.r 

Portlancl Flarbor', or 660 acres. Assuming again that [6 pcrccnt of this is lol marine inclustrial uses, provicles a 

trighcr fbrccastccl lancl absorption olapproxirnatcly 100 acres t'ol marine inclustrial Lrses by 2035. This 
cstitnatc rcprescnts a 0.3 pcrccnt to 0.5 perccnt annual increase in inclusttial lancl use through 2035. This is 
still likcly a couscrvative estirnate, as attracting just one lerrge manulacturing finn to thc area coulclabsorb this 
amount of land. For exanplc, the Portlancl De vclopmcnt Cornmission is currcntly working to ¿rttlact 
tnauufàcturing businesses associatecl with the r,viucl turbine inclLrstry ttrat woulcl likcly r:cquile r,vaterfì'ont 

¿lcccss. 

A thircltnethod relics uot on the lancl forccast lrom the Economic Opportunities Analysis, bLrt <ln thc jobs 
fbrccast ol l6,350 new jobs by 2035 in thc Columbia llarbor. Holding thc ploportion olm¿rrinc inclustrial 
jobs constaut in thc Portlancl llarbor'(aboLrt 6 perccnt of'.jobs cstimatcd as marinc inclustlial) yiclcls about 980 
tural'it.tc inclLrstrial.jobs by year 2035.r4r J'hc currcntly obscrvcclavcrage.job clcnsity o13.84 marinc inclLrstrial 
jobspcracrcsuggcsts250aorcsollanclinColumbiaflarbornccclccltoaccornmoclatcthcscjobs. Givcnthat 
the bLrlk of'lancl in C]olumbia Flarbot appropriatc lor rnarine inciustrial clevclopment is loc¿rtccl within Portlancl 
Hat'bor, no apportiontnent of'Colurnbia Flarbor cleveloprnent to ttrc Portland Ilarbor is r-rcccssary. 

Those nicthodologics suggest a rangc of lancl ncccis ranging lì'orn 60 to 250 acrcs lor marine industrial 
activitiesby2035. Thiscort'cspondsto¿ìnavcrage annr.raI lanclclcmancl ol2.4to l0acrcs. Assumingtlre 
satnc aunlral growth rate thror.rgh 2040, thcn land nccds alc cxpcctccl to rangc [ìom 70 to 300 acres. Thc 
Portland Flarbor Inclustrial Lancls Study notcs that avclagc aunLral lanclabsorption tìom 1960 to 1997 was -5.6 

acres. I['this ratc werc projectecl l'orlverrcl, it lvoulcl sr-rggest lancl ncecl of'approximately t70 acres by 2040, 
r,vhich falls r,vithin the lange of'pro.jectccl lancl neecls bascd on llOA forecasts. 

-ì.fòrccastcrl in Scction 

ENTR|X, lNC. 6.13 

http:tural'it.tc


Wesr Hnvoe¡r lsun¡ro 
Ecor.¡olvllc Fou N DATtoN Sruoy 

FINAL 

Mnv 2010 

îablè 6:B Fóiecast.Land Neédr,for Porlland Harbof, Devêlopmgqt,:{Acies} 

Annual Demand 

ïmeframe 
Low 

(land based) 

2.4 

Medium 
(land based) 

4 

High 

üobs based) 

10 

Total Demand by 2035 60 100 250 

Totaì Demand by 2040 70 120 300 

Source: Oregon Employment Divis¡ort, 2008, Quarterly Census of Employment ancl Wages, E, D, Hovee & Cornpany, ENTRIX, and Bonnie Gee Yosick LLC 

Note: Land projection is through 2035 as this is the time period analyzed in the Economic Opportunities Analysis. 

6.4 LAND NEEDS COMPARED TO AVAILABLE LANDS INVENTORY 

Thc cliscussion bclor,v comparcs lancl nccds fbr marinc cargo arlcl malino inclustrial clcvclo¡rmcnt in thc 
Portlancl Flarbor'Íorecastccl abovc to thc inventory olsuitablc sites completeclin Section 5. 

6.4.1 Marine Cargo 

Mariue cargo land ncecl is f-orecast to range fì'om t 50 acrcs to 680 acre s, plirnalily in parcels largcl than I 00 
acrcs. ht thc higlt lorccast sccn¿rrio, up to 30 acres o1'lancl rnay be lecluircd to ¿rccommoclatc growth in 
loca[/r'egional dry bulk cargo, sr.rch as aggregates or agricultural chemicals. Depencling on the typc ol'cargo 
pt'ocluct, this lcvcl growth may bc accommoclatccl in one largcr or two smallcr patccls. It is lihcly that thc lancl 
rccluirctncnt lor this calgo typc could bc met by vacant lands available in the Portlancl [-[arbor, zis long as 

busit-tcss opportuuities aro willing to dcve lop suspectccl brown[iclci sitcs with potential Supcrhurcl liabilities. 
As dcscribccl in Section 5, the vactrnt lands in thc harbor arca incluclc parccls of 30 acres irr size, though rnany 
olthcm zrrc potential brownfield sitcs ¿rncl may bc subjcct to liability associatecl with the Supcrfuncl site. 
Aclclilionally, thc most like ly anclhigh fblccast sccnarios irrclicatc demancl of approximately 25 acres f'ol liclLrid 
br.rlk expansion in thc l,iunton arca oIthc Portland Flarbor. This clcrnand is also subject to constraints rclatcd 
to contamination. 

Thc rcmaining lancl neccl f-or marine cargo (150 acrcs in thc [or,v scenario,400 acrcs in thc most likcly 
scenario, and 625 in the high sccnario), is for parcels larger than 100 acres to accomrnoclate rail acccss and 
cnsrlre cornpctitrvcncss. As cliscr,rsscd in Scction 5, thcre al'e rÌo parcels of'this sizc availablc in Portlancl 
['[arbor. To accotnmodatc these ncw rnarine tclminals givcn thc cr-rrrently availablc land strp¡r[y, it is expcctccl 
that thc Polt of Portlancl woulcl nccci to clcve lop land on W[I[. 

6.4.2 Marine IndustriAl 

Marinc inclustrial lanclncccl tht'ough 203,5 is [orccast to rangc flom 70 to 300 acrcs. As cliscr-rssctl in Scction 
21, parccls for tlarine iuclustrial dcvclopmcut vary in sizc iì'om 5 acrcs to morc thau 100 acres and rec¡Lrire 

bat'ge acccss. 'lherc at'c I I parccls (263 acres) ot'vacant lancls in Poltlancll:larbol that arc largcr than livc 
acrcs ancl adcquatc shorelinc longth. Howcver, only ouc of thc 1l potcntial sitcs (19 acrcs) clocs not havc 
potcntial r"tplancl coutamination, thc prcscncc of'which carrics signilicant costs ancl ris[<s as cliscussccl in 
Scction 4. As notccl itr Section 4, the EOA lorecasts that up to 45 pcrccnt olblownficlclsitcs witl bc availablc 
fbl clcvclopmcnt by 2035. This indicates that in aclclition to thc l9-acrc sitc that is not contaminatccl, thclc may 
bcupto ll0acresof'bt'or,vn['ielclsitesthatmaybcavailablc, loratotal of l30acrcs.Thus,r.vhiiePortlancl 
Flat'bor has availablc browLrliclcl sites l'or lcclcvclopmcnt tlrat wilI accomrnoclate smallcr-sizcd urarinc 
inclLrstlial Lrscs, it lacks sitcs lor largc livcr-clcpcncleut manufäcturcrs or othcl oppoltunitics lcqLriliug 
uncontaminatecl sites ou thc river. This rnay make it clif'fìcult to attract ncw busincssos to the region ulrlcss 
aclclitional lancls are availablc on WFIL 
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6.4.3 Summary of Unmet Land Needs 

Forccastcd clcmancl lol marinc-r'clatccl lancl uses (bclth rnarinc cargo ancl marinc inclustrial) rangcs lrorn 220 
acres in the lor,v fbrccast to 980 acrcs in thc higLr f'orccast. Olthis acreagc, up to 130 acrcs may be 
accommodatcclon smallcr parccls in thc hat'bor area (potcntially 55 acrcs olrcgioual/localclry bulk tol'rninal 
anclliquicl bulk tcnnin¿tlanclup to 75 acres of'rnarine inclustrial). Forcc¿rstecl acrcagc clcmand that can not 
likcly bc satisfìecl iu thc hat'bol arca falìges fì'om l50 aclcs in thc lor,v sccnario to 850 ¿rcrcs in thc high 
sccnat'io. 

6.5 AVAILABILITY AND SUITABILITY OF LOWER COLUMBIA SITES 

Marinc cargo ancl rn¿rriuc inclustliaI uscs th¿rt clcsirc to locatc in thc Portlancl mctro al'ea may also consiclcr 
sitcs at othcr locatious ziloug the Columbia River (see Sectiort2,2,3). While thc l'orccast of'lancl nccds is 
specifìc to Portlancl l-lalbol and docs not includc all Lor,vcr Colurnbia Rivcr f'orccastccl land need, this scction 
dcscribcs the suitability of WF:II comparccl to other potcntial Lowcr Columbia m¿u'ine inclustrial sitcs. 

6.5.1 WHt 

WIII consists olmorc than 800 acrcs olrclatively unclcvclopccllancl on thc wcstorn portion ol'I-layclcn Islancl. 
Flayclen Island is locatecl in the Coluurbia Rivcr just cast of the conf]Lrcncc with thc Willarnette River. Thc 
main, deepr.vater channelolthc Colr.rtnbia Rivel is on thc north sicle of'Flaydcn Islancl,lvhilc the North 
Portlanclllarbor is locatccl on thc south siclc. Thc Portof Portland acquircd thc lanci in 1993 fol thc ptrrposc 
ol'm¿rriucinclustrialclevolopmcnt. Thclandwasclcsignateclin lgg5asRegionallySignificantlnclustrialArea 
as wcll as a Regionally Signifìcant Natural Are¿r. 

WFII has the lancl sizc, clcepr,vater acccss, ancl proximity to rail ancl intcrstatc inlrastnrcturc ncccss¿rry fol a 
marinc tet'minal location. lntcrstatc 5 bisccts l"layclcn [slancl, as clocs thc Rr"rrlington Northern Santc Fc 
(BNSF)mairtlinc. Asdirectacccsstol-5isclif'licultlrornWIII,i['marinetelminalclovelopmcnt\,vr:rctotakc 
placc on thc islancl it is cxpcctecl that a briclgc for vchicular access wor¡lcl be constmctecl counccting WLtl with 
Marine Dlive in Portland. It is also cxpcctccl that railaccoss r'voulclbe clevelopccl by integrating with thc 
existing IINSF rail briclgc on thc e¿ìstcnÌ lirnits of'thc WFII. Wlll is idcntilìeclas legionally signif icant 
ualural aLca antl provicles a lat'ge exparìse o1 rclatively undcvclopccl natural area within thc Columbia Rivcr 
riparian corriclor. Consecluently, thc primary constraint to WFII clevelopmcnt is cxpcctccl to be impact to 
natural rcsoLlrces, which is cvaluatccl in ttrc companion stucly to this cconomic lounclation stucly. 

A rcccnt study coucluctccl lor the Port of'Portlanclprovides sorllc gcncral cicsign guiclclincs f'or potcntial 
m¿rrit-tc tcnnittalclcvclopmcnt o1'WLII.r'r2 Ttris prcliminary stucly analyzecl terminals flor automobiles (75 to 
I 40 acres), dry bulh ( 1 I 0 to I 75 acre s), liquid bLrlk (125 to I 55 acle s), ancl container cargo (95 to 140 acrcs). 
Cot-tccptual clesigns, inch"tclc raiI inf'rastrLrcture, wcre gcneratccl for thesc tcnninals. Berths t-or cach tetminal 
type werc clescribccl, aucl vary lrom floating platlonns to split-levcl lixed belths to a traveling loacler systt:m. 
AIL bcrths woulcl bc locatcclon thc north siclc of thc island. 

lf the arca is devclopecl, rail inli'astlucturc reqLrilccl f'ol'cl'fÌcicnt ancl cornpctitivc tcnninals woulcl valy by 
terminal type , bLrt woulcl inclucle working tr:ack lcngths (2,500 to 3,500 fict), storagc tracks, and a railcar 
storagc alca. RcgiouaI tnarlcct aclvantage can bc achicvccl with rail infrastructure inclucling 8,500 to 10,000­
fbot tracks. An iutcrmoclal railyalcl o[ 30 acrcs is inclLrclccl in thc clesign couccpts . Loop tracks o18,500 lcct 
f'ot dry bulk lacilitics at'e also incluclcd in thc clesign conccpts lòr the clry br,rlk, liquicl bLrlk, ancl glain 

,,\cccssc<l aL hl!¿l'r¡;1y,',1_.ptLtl¡ndQ!]!t_c_,!g[rlþËjjrùt¡.çfu?a.'l]9"t]il&çj !j[E. 
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terminals. Additional landsicle fircilitics that would bc rccluilccl on WI{l inclucle a gatc com¡rlcx (control point 
f'ol cargo cntcring or lcaving thc tcrrninal by roacl). 

Two gcncral clcsign conccpts lvcrc clcvelopccl, ouc with a long track travcrsing cast-wcst along thc islancl 
parallcl to thc shorclinc, ancl onc with thc tlaclçs apploximatcly extencling only as tar wcst as thc por.ver linc 
corriclor (sce Aclclcnclurn I to thc Tcchnical lcport). Litniting thc rail footpr:int to thc cast siclc thc BPA por,vcr 
liuc cot'riclor iucrcascs thc amount ol'titnc lor trains to outùr or oxit thc mainlinc tracks by approximatcly 25 
pcrccnt ctuc to increasecl cunraturc in thc tlack conf-rguration. Othcr opcralional constraints woulcl result f'rom 
this configut'atiou, inclucling incrcascd labor ftrr train hanclling ancl maucuvcring, cnablc only one loop tlack 
o1'thc clesirccl t0,000 fleet Ier-rgth, erncl require increasecl cooldination bctwccn tcrminals. 

6.5.2 Available Land at Other Lower Columbia Ports 

Thet'e arc lour othcr porls locatcci on thc Lolvcr Colurnbia Rivcr: St. Ilelcns in Olcgon, ancl Vancor.rvcr, 
Longvicw, anci Kal¿rma iu Washington. Each o I thesc ports has lancl availablc for marinc te rminal cxpansion 
as surnmarizecl in Tablc 6-9. Thc suitability o['thcsc sitcs fbr rn¿rrinc terminal purposcs clepe ncls on thc 
associated inf't'¿rstructnle, tlrc sizc of'thc sitcs, natural rcsource constraints, and thc intcnclccl lancl r.rsc lor thc 
s ites. 

Table6¡9 .,.,:táids Ava¡làble:for Marine'rTerminal Develoþrnént:at OtherColunrbiã River Pòrts 

Available Lands Available for Marine Terminals 

Port Port Lands Private Lands 

Vancouver 568-618 718 

Longview 600 600 

Kalama B0 - 100 

St, Helens 200 - 450 

This analysis fbcuscs ou laucls in thc Ports of Longvicr.v ancl Vancouvcr ¿rs lancls availablc at Kalama ancl St. 
Ëlclcus are unli[<cly tobe usccl t-or marine tcrmin¿rl clcvclopment. In I(alarna, thcrc arc B0 to 100 acrcs vacant, 
but the Port is sccl<ing Llsels gcrlctally associatccl with manLrfactr"u'ing or processing. Thc St. Flcle ns polt has 
200 act'es available f'or clcvcloprneut, but ttris acrcagc is in an cncÍgy palk at Port Wcstwarcltl,at is contlollccl 
by Portland Gcncr¿rlElcctric. As such, it is not consiclcreci sLritablc lor marinc tcrminal clcvcloprncnt. 

At thc Port of Vancouvei thcrc are 718 acres availablc, of-which 2lB arc in thc plannccl'fcrminal5, ancl350 
to 400 arc iu the plaunecl Colurnbia Gateway. Thc planned Tcrmina[ 5 is locatccl.just to thc r.vcst oFthc Polt 
olVancouver facilitics anc{ is cxpectccl to servrl btrlk ancl breakbulk cargoes on 140 acres. The Port is 
expccting that much oIthis làcility will bc uscclto handlc incrcaseclvolumes olwinclturbinc cargo. To servc 
this tcrminalwith railacccss, a unit tlain tracl< is cxpecfcd to bc complctc in 20l0, r,vhich is a portion olthe 
Wcst Vancouvcl Rai[ Acccss Plan that is intcnclcd to bc complctccl in 2017. 

Anothet' plopclty or.vnccl by thc Pot't o[ Vancolrvcr, thc Columbia (ìatcr,vay property, is a l, I 06-acrc propcrty, 
of which 350 to 400 acrcs may inclLrdc rnaline tcrminals. A 2005 conccpt dcsign ['or this propefty incluclcs 
two auto facilitics oi I l6 ancl85 acrcsl respoctivcly, as wcll as a clry bullc or grain i'acility on I l0 ¿icrcs.ra'' 

Thc Port is cxpcctiug to nse thc Cloiumbia Gatcrvay sitc by 2018. 

[[È/tlr-\ty¡¡lyotv¡J.cc!$l¡utl]uLùc\Y!dsì1]r.ur-sr¿u.Lcrl-îkç:Lùl4l,rùlllsuqhivl,"l\i.ll*lltrrlll 
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Thc Polt olLongvicw is dcvcloping ¿ì ncw grain fàcility oll lnorc than I00 acres that is e,rpectecl to have a 

capacity of-8 million MTPY. 'fhc only available palccls f'or adc{itional rnarine terminal clevcloprncnt arc 
privatcly or,vued. Thc Chinook Vcuturcs propcrty has 416 acles ancl a clock, and may bc usccl tbrccmont 
procluctiou ot' other Lrscs. [t is not knowr] if this site woulcl pote ntially bc availablc lbr rnalinc terminal 
clevcloptncnt. Anothcl availablc, private propefty, Ilarlow Poiut is a private, glcenficld property in Longview 
that is 3 [ I acrcs ancl has rail connections to BNSF. This property has bccn availablc fbr s¿rle fbr the Last 

several ycars, aucl it is not known wh¿rt constraints may apply to thc sitc, 

6.5.3 	Summary and Comparison of Site Availability and Suitability 

There arc available lancls and sevclal plannecl làcilitics to accornmodate f orccasteci glowth in Colurnbia Rivcr 
cargo, including those at WFI[. Lanclon WFII would bc able to accor-rìl-r'roclatc two marine cargo tcnninals, 
aud woulcl likcly enablc thc Port of Portlanclto capture its potcntialcargo growth oppoltunitics prcscntccl in 
Section 3. WFll proviclcs thc clccpwatcr acccss, parccl sizc, proxirnity to rail and truck inflrastruclur'c, ancl 
conligut'ation t'cquired lor tnocicln, eff-rcicnt marinc terrninal fàcilities. WHÌ is also vcly suitablc lor marine 
inclLrstrial ttscs as it separatcs inclustrial usc frorn rcsiclcntial arcas and rcchrccs thc lilcelihoocl ol' 
incornpatibilitics or cucroacltment by non-inclustrial uscs sr-rch as rcsiclcnti¿rl areas. 

If-WHI is tlot developed, it appcars that thc cxisting ancl planncci tcrmin¿rls at ports locatecl on thc Washington 
siclc of thc Lor,vcr ColLrmbi¿r Rivcr may bc able to mect thc lorccastccl cargo c{cmancl lor thc Lor,ver ColLrmbia 
(scc Table 6-10). Unclcr this sccu¿rrio, howevcr, it is expcctcd that Portland wor.rld losc malket sharc in 
marine cargo anclassociatecl jobs anclincomc. Adclitionatly, if WIII is notclcvclopecl, it is c,rpcctcclthat lewer 
lancls will bc available fbr marinc industrial uses in Portland Flarbor', r'esulting in lcss job growth in rivcr­
clepenclcnt manLlfàcturing ancl other scctors clcpcnclcnt on marir-rc calgo activitics. 

f¿þls;fi ;{ g¡:;'1ra040,6argo¡Forecast for lhe. Lower€ó¡umb'¡a.River 

Polland Harbor Forecast 2&0 Lower Columbia River, WA Tolal Lower Columbia River 

Units Low Most Likely Hish 2030b 2040c Most Likely 2M0 

Automobiles U nits 925,000 1,145,000 1 ,364,000 1 1 8,000 1 23,000 1,268,000 

Containers TEU 379,000 520,000 614,000 520,000 

Breakbulk r\17 1 ,01 0,000 1 , 181 ,000 1,295,000 294,000 295,000 '1,476,000 

Grain uT 5,647,000 6,477,000 /,059,000 5,928,000 5,94ô,000 12,423,000 

Dry Bulk MT 6,547,000 8,524,000 1 ,018,000 4,355,000 4,377,000 12,901 ,000 

Liquid Bulk 1,000 tvT 6,912,000 7,571,000 8,01 1,000 1,282,000 1 ,297,000 8,868,000 

a/ 8ST ancl Global Insight 2009 WHi Marìne Cargo Trencis and Forecasts 

b/ BST and Global fnsight 2009 illarine Cargo Forecast for Washington Public Ports Association 

c/ Assunring growth rate from 2030 to 2040 is the same as from 2025 to 2030 

6.6 	 SUMMARY AND IMPLICATIONS OF MARINE-RELATED DEVELOPMENT AT 
WHI 

Proviclccl thct'c is aclcclttate terminal inlrastructure and land, m¿rrine cargo volurne is projcctccl to grolv ovcr, the 
ucxt 30 ycars itt Portlaud, as is mariuc industrial lancl lrsc. I-lo'uvevcr, projcctcd growth will not bc rcalizccl iI' 
suitable lands arc not available. In particLrlar, lack ol'availablc, largc clcvclopable sitcs suitablc lor marinc 
industt'ial clcvclopmeut constrains growth opportunities for marine cargo ol largc rnarinc inclustlial 
tuauttlttctttrct's. As notccl in NzlFiTI{O's 2009 uLban gror,vth rcport, thc rcgion rnust cicciclc hor.v it r.vilt 
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accotntuodatc [brecastccl population and employmcnt growth ancl what invcstrncnts wc are r,villing and ablc 
tnake in tt'anspot'tation corriclors ancl ernploymcnt arcas to su¡rpolt long-tcrrn cmploymcnt gror,vth.r'r'r 

Irorccastccl dcmaucl lor mariur:-r'clatccl lancl uscs (both rnalinc cargo ancl urarine inclustri:rl) rangcs from220 
acrcs iu the low f'orccast to 980 acrcs in thc high f'orccast. Ot'this acrc¿ìgc, up to 130 acrcs may bc 
accotntnoclatecl on smaller parcels in thc harbor arca (potcntialty 55 acrcs olrcgional/localclry bulk tcrminal 
ancl liqLricl bulk tcrrnin¿rl ancl up to 75 acrcs o1'rnarinc inclustlial). 'fhis figLrrc is based on thc availablc lancls in 
thc harbor arca anclthc ploportion of'trrownfìe lcl sitcs that may bc availablc fbr clcvcloprlcnt, as cliscr.rssccl in 
Scction 6.4.2. 

WIUisthconlyparceIsuitableinPortlancl HarborlolnclvusesthatrcqtLirc 100acrcsortnorc, Dcvclopment 
ol'WHI tbt'marinc tclminal usc woulc{ likcly allor,v Portlanclto czrpturc potential cargo opportunitics lorocast 
in Section 3, anclassociated jobs ancl itrcome. Forccastcd acreagc clcmancl that can not likcly bc satisfiecl in 
thc hat'bol arca rangcs ['rom 150 acrcs in thc low sccnario to 850 acrcs in thc trigtr sccnario. Dcvclopmcnt on 
WIII lor urarinc cargo pluposcs lnay also lcacl to morc availablc lancls in Portlancl ll¿rrtrol fbr othcr inclustrial 
ttscs, ilsomc cxisting cargo opcrations such as glain ale consolic'latccl at largcr marinc tcrrninals. As' 
discusscd in Section 2, gt'owth in these marinc-rclatcd industrics is a majol engine lol thc local economy, ancl 

htLs implications across a varicty of scctors. 

In summary, to tucct all projcctccl cargo growth, particularly autornobilc, ancl proviclc largc parccls fbr m¿rrino 
inclustrialgrowth, Portland is cxpectccl to need to develop WIì1. (This ¿rssLlrnes that thcrc is not significant 
rcdcvcloptncnt ancl/or consolicl¿rtion of land uscs in Portlancl f-lalbor andalso ¿ìssumes similar fLtLrrc sitc 
t'ecluircmcnts for marinc cargo). If'WFII is not dcvclopccl, it appcars that thc oxisting ancl plannccltcrmirrals at 
ports locatecl on the Washington siclc o['thc Lowel Colurnbia Rivcr m:ry bc able to meet thc lix'ccastccl cargo 
detnancl f'ol the Lowcr Columbia. UncJct'this scenario, howcvor, it is cxpcctccl that Portlancl woulcl 
opportLrnitics to expanclmarinc-rclatccl cconomic activity anclr,vould lorlcit the associatecljobs ancl incomc. 
Actclitionally, iIWLII is not clevclopccl, it is expected that fcr,vcr lanc'ls willbe available lor maline inclustrial 
tuscs iu Portlancl Flarbor', potcntialLy resulting in lcss job growth in marinc-relatccl manufäcturing anclother 
scctofs cle penclcnt on rnarinc cargo activitics. 

l'''' lvlett'cr.2009.20antl 50yealRegionaI populationancl cm¡rloyurcntrarìgelbrecasts.accessecl onlineat: 
Itt tp:lliþ¡i¡Lv.qlgCeturp]Ia.CeJ1filçs/appenclix I 2 t'o¡ç1c_1¡¡!.p!1. 
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Cllustcr analysis-the iclontifìcatiou oIgrollps of firms oL inclustry scctors that sharc sirnilar sLrppliers, 
skills, markcts, aud worl<cls-has bcen usecl as part ol the City of'Portlancl economic dcvcloprncnt cfl'rlrts 
lor years. Thc City has usecl thc rcsults olclustcr analysis lo bctter r¡nclclstancl thc rcgional econorny, t<r 

locus its cconomic clevclopincnt agcncla, ancl to iclentiff industry partncrs. 

lndustry clusters arc gcnerally clelined as gcographic couçentlations of intctconncctccl companies aucl 
institutions in a particLrl¿rr f ielcl. Thcy rnay incluclc: 

n Suppliers of spccializccl inputs, machinery, ancl selviccs; 

o Distribution channcls ancl custclmcrs; 

o lvlanufircturcrs o{'cornplcmentary products; 

c Companics relatcci by skills, tcchnologies or comrnon inputs; ancl 

o Rclatccl institutions such as rcscarch organizations, Lulivcrsities, training entities, others. 

Clustct'e f lorts typically analyze various traclcclscctors. Accorcling to a papor on lrow to include cconomic 
impact infbnnation into iuvestme nt clecisions t'or transportation projccts by thc E,conomic l)cve lopmcnt 
Rescarch Group (2008), r45 

The tr¿tc/ect industries sert)e as cr ¡tritnctr-v generator o.f'wealth by ¡trctc{ucing tnore lhqn cctn 

he con.sumecl loc'ctll.v, f[ow,ever,.fì'orn u lruns¡torlalion perspective, lrac/ecl inchts'lries ¿tre 

irnportunl bec'aus'e their ¡troc/ttct.s'ctre lrttc/ed cuttl hence c{epenc{ on long-c{i.;tctnce 
lrctnspctrtotion conneclic¡ns to cLtstomers in nalionctl t¡r interncttional ntarkets. As u result, 
crnv majrtr recluc'lit¡n in at:cess lr¡ cuslr.¡mcrs r ttf:;it{e lhe regiott can have set'ir¡u:; 
ittt¡tliccttions.fbr muny ltttclet{ inclt.nlrie.v (ancl lhere/itre the hroøcler econonv). Thu,ç, 

lrctn,sportoÍiotx',t,\Ltp!)ot'l .fòr truclecl inclusfries not only ensblc.s lho,se inc/Lt,ylt'ìas Írs 

genertrle wealth fbr the region, bLtl Írans¡tortcttion l¡ec'(¡mes crn itnporlcrnt clelerminttnt ctf' 

t lt c ir fù tu re ec'o nc¡ nt ic ¡t ros pec t,s. 

[.ixcctttìvc Surrmaly- Pro¡ralctl fòr thc Poltlancl IJusinoss Àlliancc ancl [)olt olPoltlancl. ¡\vail¿blo at
 

uu: u..tx¡¡ t-!ûullliLrxLsqu:..-IiilLç-- L&u¡,:*!!!¡lio-rJp lt l¡1e c $¡¡¡L.¡¿dt.
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As tlaritimc scrviccs are not au cxport in ancl ol'tlrcmsclves, thc intcnt of this cxercisc is to cxplorc ancl 
cluantily thosc industrics rrost rcliant on urarinc tcrminaI ancl hartrol activities. T'hc analysis uscs thc 
IMPLANT'16 2007 clatasct anclclcfincs thc rcgion ¿rs thc fbur'-c{runty arca, inclucling Multnolnah, 
Washington, and Clack¿unas cor.rutics in Orcgon, ancl Cllark C]ounty in Washington. In ¿rclclition to bcing 
ouc of the most comtnonly usecltools in econornic impact analysis; lMPt,AN is also fi'equcntly usccl for 
clustct' analysis, by cxamining thc rclationships of inclustlics to thcir buycrs ancl suppliels. Thc structLtrc 
r¡lthc rnoclcl mimics thc monctary tt'ansactions fbl consumption within ¿ìn oconomy, allor,ving a clctailccl 
cxarnination ol thc et'l'ects of'tlansactions bctwccn busincsscs ancl bctwccn busincsscs ancl f'inal 
corlsutners, 

Thc top 30 incltrstrial purchascrs olwatcr transpoltation scrviccs arc showr.r in tabular f'oru'r in Appenctix 
A r,vith thc IIVIPLAN inclustry codc ancl the pcrccnt rcplcscntccl of all inclustry-bascd intermccliatc 
corntnoclity dcmancl (scc'Iable r\-1). Thesc rcsults show that thc tr,vo largest inclLrstrial "cLrstomers" of 
watcr tt'ansportation scrviccs arc the scicntifìc rosc¿rrch and clcveiopmerrt scrvices inciustry ancl flotrr mill 
ancl malt manufacturing iuclustry, togethcr accounting fbr ovcr half olthc ìntcrmccliate inclustrial-lrasccl 
watcr transportatiorr scrviccs demand. This re f-lccts the iact that grain procluccd in the region relics 
hcavily on \,v¿ìtor transpot'tatiou to rcach thcir global customcrs. Again, a pLirnaly challengc of'this clata is 
thc fact that it is Lirnitccl to thc intcnlccüate clcmancl gcncratccl by othcr inciLrstrial uscrs within thc lour'­
couttty regiou. In as tnuch as the majot'ity of'clcmancl is final clcmancl lrorn consumcls ancl lorcigu and 
clornestic tracle, the conclusions clelivccf fiorn this clata arc lirnitccl. 

A rcvcrso typc olanalysis clemonstratcs thc scctors upon whioh watcr tl'al]sportation clcpcncls. 'l'hcsc 

supplicls of intermccliatc inputs to the watcr transportation scctor arc [inkcclin that some portion olthcir 
busincss clepcncls upon thc water transportatior-r scctor. For example, watcr tlansportation dcpcncls on 
f'ìrcl, ancl othcr supplics that arc purchasccl r,vhcn ships clock on thc harbor. Tl-ro top 30 supplicrs (by gross 
valuc ol'goocls ancl/or services proviclccl) to the r,vatcr transportation inclustry are also shown in tabular 
l'orrn itr Appcnclix B along with the IN4PLAN industry coclc and thc pcrcent the industry replesents olall 
intcrmccliate itrpLrts to thc rvater transportation inclustry (scc Table A-2). Many ol'thc industrics 
rept'csentccl in thc list of supplicrs arc not wclI rcpleseutccl regionally. Conseclucntly, much of thc 
eçouotnicbcnefitol'thoscpurchases'leaks'outsiclcthcrcgion. Tocorrectf'orthisphenomcnon,another 
rcvicr,v covers lcgional inputs cstimatccl h'oin Rcgional Purchase Cocl'frcients, yiclclir,g a list morc 
re lcvant to thc rcgion (Table A-3). Thc largcst sr-rpplier to inclr.rstrics provicling watcr transportation is 
Sconic ancl Sightscciug Tt'ernspoltation anci SLrpport Activitics lor Trans¡rortatior-r, fullowccl by Rcal E,statc 
Scrvices, the US PostaI Servicc, ancl Couriers ancl Mcssengers. 

Cluster analysis conccpts wcrc appliccl to thc fòllowing inclustrics in Portlancl Flarbor that are clcpcnclent 
ou watcr trausportation: 

o 	Flandling of Auton-robiles; 

¡ 	 Trausport Manufacturing, inclLrding lrargc urauufacturing companios in thc harbor, sr"rch as Gunclersor-r 
ancl US Balgc; 

o Ff anclling oI Stccl Slab; 

c Pctroleurn; ancl 

"'t' Ilzll'L¡\N is a static ecluilibrium in¡rLrt-out¡rut moclel frrst clevelopecl in 1979 by the U.S. Forest Service in 
coclpet'ation r,vith the lrecletal litnergency Vlanagement Agency ancl the U.S. Bureau ol Lancl Managernent l.o 

assist tlic Folest Servico in lancl ancl LescluLce planning ancl rnanagcrnent. J'lie prograrÌ1 has been Lrpclatecl ancl 
implovecl ovet'sitbseclLtent years ancl is now one ol the most comrnonly-usecl econcluric rnodeling toclls fòr 
tneasuring thc cconomic impacts of cler,,clopnrcnl prtrjce ts. 
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. Papcl'ancl Cartons. 

An analysis olthc bLryers ancl sup¡rlicrs to thesc scctors shows how thcy arc linkcd to thc rost oIthc 
Portland ccolìomy. 

Handling of Automobiles: Accorcling to thc Martin rcport, thc hanclling ol'aul.os accountcd for T96 
cmployccs in 2006. In IMPLAN, thcsc activitics rnight bc capturccl as motor vchiclc parts manu{àctLrring 
r,vhich accounted fbl ncarly 2,000 ernployoes and neally lì623 rnillion in cconornic oLrtpLrt. At ncaliy 
.$61,000, its avcragc cmploycc cornpcusatiou is about cight pcrccnt highcr than thc al[-industry avcragc ol­
about $56,500. Thc top 30 inciustriaL purchascls of'motor patts manufäcturing scrviccs are shown in 
Appendix A along with thc IMPLAN inclustry cocle aucl the pcrcent represcntecl of'all industry-basccl 
interurcdiate cornmodity dcmancl (sce Table A-4). Thc largost inclustrial "customcrs" olrnotor vchicle 
parts manr.rfàcturing scrviccs are the t'elatecl inclustrics of truc[< manufàcturing and automotivc repail ancl 

maintenancc. Thc largcst su¡rplier to motor vchiclc parts manufircturing inclustrics is wholcsalc tradc, 
r:cflecting the importatrce of tlaclc ¿rnclthc tnovcrncnt of'goocls to this inclustry (scc Tablo A-5). 

Transport M¿rnulhcturing: Barge mauul¿tcturcrs in thc harbor inclucic (iunclcrson ancl US Bargc. 
ClassilicclasNAICScoclc3323l2,thisinciustryisinclr.rclcclinIMPLANir-rclustrygroLrp lS6,clcscribeclas 
"Plate Work anclFabricatcd StructuralPlocluct iVlanulàcturing" which has 1,926 employccs ancl ncally 
$572 in cconomic outpnt. Earnings pcr workcr avcragc ncarly $61,000, about thc salnc as obscrvccl in 
hanclling ol autos. The top purchasers of' Platc Work ancl F¿rbrioate cl Stluctur'¿rl Procluct Manufircturing arc 
tr,vo clif'f'crcnt scctols of Nonresiclcntial Construction (conrmercial / hoalth c¿ìrc strlrclLlrcs ancl othcr 
nonresicicntial structures), 1'ollolvcd by Transport by Watcr. Like l-landling ol'Autos, a top supplicr is 

Wholesale Tr¿rcle, followeclby Iron anci Stcel Mills. 

FlancllingofStecl: Onckcyclcrncntol'thcrnarinctcrmin¿rlactrviticsisthchancilingo['stccl suchas 
SchnitzeranclOlegon Steel. Accolcling to the Martin report, thc hanclling oIstcelslabs accountcd f'or 676 
ctnployees in 2006, anclthc hanclling of stoclbrcal<bullc anothcr 51. In IMPLAN, thcse activitics might bc 
capturccl as mctal fbuucü'ies which ¿rccolrntecl fbr ovor 3,300 ernployccs and ovcr 5860 rnillior-r in 
ccouomic output, At neariy .$85,000, its avcragc curploycc compcnsation is highcr ttran thc all-industry 
¿ìveragc of aboLrt S56,500, as was observcd in transpolt by watcr'¿rnd hancllir-rg oIautos. T[re lalgest 
inclustrial "cnstomeLS" olmctal f'ouncl'ics manufàcturing scrvices arc gcnerally clLrrablc goocl 
manuthcturcrs, inclucling rnotor vehicle palts mauufàcturing, pump cquipmcnt manulactr"rring, and 
eqtripment hanclling manufàctut'ing (Tablc r\-6). Thcy might incltrcle cmploycrs in thc harbor ¿rrca such 
¿rs Tutrc Forgings of Amcrica, Sulzor Pumps, NW CoppcL Works, Flalmcr Stecl, ancl (iunclcrson. 'lhc 
largcst supplicr to rnct¿rl fbLrnclrios manufàcturing incltrstrics is wl"rolcs¿rlc tr¿rclc (Table A-7). 

Hanclling of Pctroleum: Clhcvron, Conoco Phillips. KinclcrMorgan, NuStar Enctgy, Northen-r 
Rcsourccs, ancl Westcrn States Pctroleurn all opcrate làcilities in Portland Flarbor. Accorcliug to thc 
Martin rt:port, thc hanciling of petroleum ¿rccorLntcd for 562 crnployecs in 2006. In IMPLAN, thcsc 
activitics might be capturecl as petroleum clistribLrtion (r,vhich inclucles retaiI gas stations) which accountecl 
fbr nearly 4,500 employees and oveL 5540 rlillion in economic output. At lcss than 520,000, its average 
cur¡rloyce compensation is.lust about 65 pcrccilt lowcr than thc all-inclustry avclagc olabout S56,500. 
Llowcvcr, thc inclusion oIrctail gasolinc st¿rtions in thc category is likcly to pullclown thc Avcrage, 
clespite a strong probability that cotnpens¿rtion i'ol crnployees at thc privatc tcrrninals hanclling thc rcceipt 
olpetrolcr.rm proclLrct is highcr. Thc largcst industria[ "customers" of pctlolcum clistribLrtiou sclviccs arc 
the construction scctots (Table A-tl). This phenornenon is cluc, in lalgc palt, to thc inclusion of rctail gas 
stations in this scctor. The largest supplicr to petr:oleum clistribution rnanuf'acturing inclustrics is rcal 
cstate cstablishrncnts, though thcse alc pLobably lcase/rcnt zigrccmcnts f-oL thc lctail gasolinc stations 
inclLrclccl in this scctor (Table A-9). 
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nup. 
opcrations in thc harbor, Accortling to thc Martin report, the hanctling of papcr accoLrntcd f'or 70 
cmployecs in 2006, ancl thc hanclling of'cartons anothcr 9g. tn IMPLAN, thcsc activitics might bc 
capturcclas tltc papcrboarcl containcr iuclLrstly r.vhich accor-rntecl lÌrr ovcr l,lB0 cmployccs anclovcr'Íì405 
rnillion iu economic output. At ncarly Íì71,500, its averagc ernployce cornpcnsation is 26 pcrccnt trighcr 
than thc all-industry avcrage olabout $56,500, as w¿rs obscrvccl in transport by watcr, tranclling o1'autos, 
aud the hanclling of'stccl. The lalgcst inclustrial "cLLStomcrs" olpaperboalcl manulactr,rling serviccs arc 
other mauufàcturcrs, inclucling a rangc of foocl and l'oocl product rnanuf'acturing, such as fìuit ancl 
vcgctablc ptocessing tnauufacturing, brcwcrics, cookic/craclccr/pasta ancl snack rnanLrl'ircturing, ancl somc 
clurablcs, such as cutlct'y/utcnsils/pot/pan manufactuling (Tablc É\- l0). Thc lalgcst sLrpplicr to paperboard 
manttfacturing inclustries is thc wholcsalc tradc sector, zrgerin highlighting thc importancc of tracle ancl 
movemcnt o1'goocls to this inciustty (Table A-l L). Othcr suppliers might includc companics lilce Wcstern 
Machinc Worl<s on North Burgarcl Way, which rnanufl¿rctures products lor thc pulp ancl papcr inclustry 
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Table A;1 lndustr¡aIeUyers qf Water Transportaf.ion:S-êrv¡Ees,R!n lqed: by,Vá!ue 

lndustry
 
Rank Code Description
 

1 376 Sclentific research and development services 

2 43 Flour milling and malt manufacturing 

3 170 lron ancJ steel mills and fenoalloy manufactu 

4 37 Construct new residential permanent site sing 

5 427 US Postal Service 

6 243 Semiconducior and related device manufacturrng 

7 332 Transport by air 

-
B 430 Not unique comnrod (S&LG passenger transit)
 

I JJ3 Transport by truck
 

10 Jtl Construct oiher new nonresidential structures
 

11 39 Maint & repair construct of nonresident struc
 

12 3BB Services to buildìngs and clwellings 

13 179 Ferrous metal foundries
 

14 3'1 Ëlectric power generation- transmission- and
 

15 319 Wholesale trade businesses
 

1ô 63 Cookie- cracker- and pasta manufacturing
 

17 34 Construct new nonresidential commercial and h
 

1B 66 Coffee and tea manufacturing
 

19 3B Construct other new residential structures
 

20 105 Paper mills
 

21 54 Fruit and vegetable canning- pickling- and dr
 

an 161 Ready-mix concrete manufacturing
 

23 413 Food services and drinking places
 

24 381 Management of companies and enterprises
 

25 6 Greenhouse- nursery- and floriculture product
 

¿o 432 Other state and local government enterprises
 

27 174 Altrminum product manufacturing from purchased
 

2B 10 All other crop farming
 

2S 173 Secondary smelting and alloying of aluminum
 

30 65 Snack food manufacturing
 

Sodrce: ll\4PLAN 2007 d¿ìtaset, analyzed by Bonnie Ce-" Yosick. LLC 

Percent of all 
lntermediate Commodity 

Demand 

28.46% 

aa nÀi/ 

a Eoo/ 

2.64% 

2.62% 

2.29f0 

2.19Y0 

1,770k 

1.68% 

1.6210 

1.43% 

I CaOlt.J¿ /o 

I aÈo/ 

0,96% 

0,95% 

0,92% 

0.870/o 

0.86% 

0.80% 

0.704/o 

0.ôB% 

0.63% 

0.62% 

0.56% 

0,56% 

0.56% 

0,54% 

0,53% 

0,49% 

0.48% 
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ïabte A-2 r':: r.!VO-RIiêt9, tg t[e,Wate-iTrqngþortat!ón''tnquqtrJ]Bqnk.E{Þt:icioss,Vafue of,GoodslServlqes 

Gross 
Rank 

Commodity Code Description 

1 JJÕ Scenic and sightseeing transportation and sup 

2 186 Plate work and fabricated structural product 

-
3 433 Not an industry (Used and seconclhand goods) 

4 360 Real estate establishments 

5 290 Ship building and repairing 

t) 427 US Postal Service 

7 357 lnsurance carriers 

B 339 Couriers and messengers 

I 356 Securities- commodity contracts- investments­

10 390 Waste management and remediation services 

11 197 Coating- engraving- heat treating and allied 

12 383 Travel arrangement and reservation services 

13 377 Advertising and related services 

14 381 Management of companies and enterprises 

15 335 ïransport by truck 

16 340 Warehousing and storage 

17 JO¿ Employment services 

,18 
óc All other textile product mills 

19 31 Eleclric power generation- transmission- and 

20 351 Telecommun ications 

21 374 Management- scientific- and technical consult 

an 319 Wholesale trade businesses 

384 Office administrative services 

24 367 Legal services 

25 389 Other support services 

26 368 Accounting- tax preparation- bookkeeping- and 

27 33 Water' sewage and other treatment and deliver 

zö JJZ Transport by air 

29 aa Natural gas distribution 

30 3BB Services to buildings and dwellings 

Source: lfulPLAN 2007 dataset, analyzed by Bonnie Gee Yosick, LLC 

Percent of Gross lnputs 

'15,30% 

11.71o/o 

10.780/o 

10.16% 

6,24% 

5,94% 

5,38% 

s.22% 

3,76% 

3,10% 

2,19o/o 

a 4aol a, t¿ lo 

2,07% 

1.99% 

1.28% 

0 93% 

0,93% 

0.90% 

0.77Yo 

0.700/o 

0.68% 

0,55% 

0.49f0 

0.40% 

0,40% 

0.38% 

0.370/" 

0.36% 
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Tabte.,A:3- r r, Su ppliers, tò:!he Wa!êr T!:q nspqrtatlon I nd ustry, 
.: rr ':.," , r:' R"-n o O¡¡Vafue'of Goodsl$erviqes:Q,uþplied,Regiônâlfy 

Regional Gross 
Commodity Code Description Percent of Regional lnputs Rank Rank 

1 1 338 Scenic and sightseeing transportation and sup 21 ,B5o/o 

2 4 360 Real estate establishments 14,49o/o 

3 6 427 US Postal Service B,BO% 

4 B 339 Couriers and messengers 7.45% 

5 7 357 lnsurance carriers 6.940/0 

6 10 390 Waste management and ¡emediation services 4.770/o 

ô7 356 Securities' commoclity contracts- investments- 4.65% 

o 13 377 Advertising and related services 3.11% 

o 14 381 lVlanagement of companies and enterprises 

10 12 Travel arrangement and reselation services 3.04% 

11 '15 335 . ïransport by truck 2.61% 

12 16 340 Warehousing and storage 2.10% 

13 19 31 . Electric power generation. transmission- and 1.67% 

14 17 382 Employment services 1 .43o/o 

15 )) 319 Wholesale trade businesses 1.43% 

16 11 197 Coating- engraving- heat treating and allied 1.09% 

* 17 3 433 Not an indLrstry (Used and secondhand goods) 0.91% 

1B 24 Jll / Legal services 0,90% 

19 21 374 Management- scientific- and technical consult 0,85% 

20 20 35'1 Telecommu nícations 0.83% 

21 27 33 Water- sewage ancl other treatment and deliver 0.B2o/o 

)t 25 389 0ther support services 0.7 5o/o 

aa29 Natural gas distribution 0,73% 

24 ¿o 368 Accounting- tax preparation- bookkeeping- and 0,64% 

coo25 30 Services to buildings and dwellings 0.55% 

26 2 186 Plate work and fabricated structural product 0,53% 

27 28 ïransport by air 0,36% 

28 34 369 Architectural- engineering- and related servi 0.260/0 

aa29 375 Environmental and other technical consulting 0,26% 

30 386 Business support services 0.250/" 

Source: lfulPLAN 2007 dataset, analyzecl by Bonnie Gee Yosick, LLC 

ENTRtX, tNC. A-7 

http:investments-4.65


WEsr HnvoEr.r lsln¡¡o Fr¡¡nl
 
Eco¡¡on¡ tc Fout'¡onlo¡¡ STUDY Mav 2010
 

ïable,A-4.,:, ,:lndustrial,Buyers of:Motor Parts,Mqnufdclu¡ingìSqrv¡cêsr Rànkèd,bV Value 

Rank lndustry Description Percent of all lntermediate 

1 278 Heavy duty truck manufacturing 43,37Y0 

2 414 Automotive repair and maintenance- except car 10,18% 

3 l\4otor vehicle parts manufacturing 6.14% 

4 319 Wholesale trade businesses 4.21% 

5 335 ïransport by truck 3.57% 

6 254 All other transporlation equipment manufactur 2.36% 

-
7 430 Not unique commod (S&LG passenger transit) 1 89% 

B 
a1 Construct new ¡esidential permanent site sing 1.56% 

o 34 Construct new nonresidential commercial and h I FaO/ 

10 JJt) Transit and ground passenger transportation 1.4BYo 

11 280 Truck trailer manufacturing 1,46% 

12 427 US Postal Service 1 ,190/o 

13 3B Consiruct other new residential structures 1.16T0 

14 Jb Construct other new nonresidential structures O,BB% 

15 320 Retail Stores - Motor vehicle and parts 0,71% 

16 390 Waste management and remediation services 0,58% 

17 413 Food services ancl drìnking places 

,18 
243 Semiconductor and reìated device manufacturin 0,55% 

19 324 Retail Stores - Food and beverage 0,55% 

20 381 Management of companies and enterprises 0.53% 

21 20 Extraction of oil and natural gas 0,51% 

22 329 Retail Stores - General merchandise 0,51% 

23 39 lVlaint & repair construct of nonresident struc 0.49To 

24 coo Services to buildings and dwellings 0.49% 

25 205 Construction machinery manufacturing 0.48% 

26 228 Material handling equipment manufacfu ring 0.470/o 

27 JO¿ Automotive equipment rental and leasing 0.470/o 

ôo 415 Car washes 0.460/o 

29 282 ïravel trailer and camper manufacturing 0.430/o 

30 327 Retail Stores - Clothing and clothing accesso 0.33% 

Source: IIVIPLAN 2007 dataset, analyzed by Eonnie Gee Yosick, LLC 

A-B ENTR|X, tNC. 



Appe¡¡orx A 
IMPLAN lr.rousrRv Dnrn TneLrs 

Tabfe,'A"{ .1'.S,upp[ie!9,,toIhe:Mgto¡Vehicle-.Pàrts, Mq¡uS.Eturing Industry,:,:',rr:.,::: ,ì i:Ranke-q.b-y,Va¡ùe,,óf Goo-ds{Sêrvieês-:Supþlied,RegioiàI1y,,,,,,' 

Regional 
Rank 

Gross 
Rank 

Commodity Code Description 
Percent of Reglonal 

lnpuls 

1 3 319 Wholesale trade businesses 20,43% 

2 4 ao I fulanagement of companies and enterprises 14.170/o 

3 1 283 Motor vehicle parts manufacturing 10,03% 

4 12 
-lransport 

by truck 4.37% 

5 10 145 Other plastics product manufacturing 3,44% 

6 20 31 Electric power generatjon- transmission- and 2,640/o 

7 zô 147 Urethane and other foam product (except polys 2,11% 

B 195 lvlachíne shops 2,07% 

ô 2 170 lron and steel mills and ferroalloy manufactu 2.05% 

10 23 243 Semiconductor and relaied device manufacturin 2.00% 

11 11 0ther electronic component manulacturing 1.98% 

12 24 370 Scientific research and development services 1,98% 

13 26 JStl Securities' commodity contracts- investments­ 1 .4\o/o 

14 3B 39 Maint & repair construct of nonresident struc 1,41% 

15 I 196 ïurned product and screw- nul and bolt manuf 1.110k 

16 51 Natural gas distribution 0.99% 

17 42 377 Advertising and relaieci services 0,95% 

1B 43 380 All other miscellaneous professional. scienti 0.93% 

'19 41 360 Real estate establishments 0,93% 

20 31 246 Printed circuit assembly (electronic assembly 0,90% 

21 14 197 Coating- engraving. heat treating and allied 0,82% 

22 50 3BB Services to buildings and dwellings 0.79% 

4B 1aa Transport by rail 0.78o/o 

24 57 320 Retail Stores - Motor vehícle and parts 0.75% 

25 56 366 Lessors of nonlinancial intangible assets 0,64% 

26 66 413 Food services and drinking places 0,s9% 

)7 6 180 Nonferrous metal foundries 0.58% 

28 64 340 Warehousing and storage 0.57o/o 

90 67 414 Automotive repair and majntenance. except car 0,56% 

30 69 362 Automotjve equipment rental and leasing 0.53% 

Source: li\4PLAN 2007 daraset, analyzecl by Bonnie Gee Yosick, LLC 

ENTR|X, tNC. A-9 



Wesr Hnvoeru lsln¡¡o FIrunI 
Eco¡lorvr rc Fou ¡¡onro¡r Sruov Mnv 2010 

ïâblê,4:6, :;',,,',Industi¡af.Bnyê-isrolMétql.Foundriei::MqriufActuring.Servl&s;rRanke-d,by:Value 

Rank 
lndustry 

Code 
Description 

Percent of all lntermediate 
Commodity Demand 

aoa lVotor vehicle parts manufacturing 14.42% 

2 226 Prrmp and pumping equipment manufacturing 9.55% 

3 228 Material handling e(luipment manufacturing 6.84% 

4 207 Other industrial nrachinery manufacturing 5,470/o 

5 .).).) Transport by rail f, aao/ 

6 209 Semíconductor machinery manufacturing 3.49% 

7 170 lron and steel mills and ferroalloy manufactu 3.46Y0 

B 216 Air conditioning- refrigeratron- and warm air 3,260/0 

I lgB Valve and fìttings other than plumbing manufa 3 

10 202 0ther fabricated metal manufacturing 2.920/" 

t1 205 Construction machinery manufacturing 2.730/" 

12 195 lVlachine shops 2 71% 

ItIJ 306 Surgical appliance and supplies manufacturing 2.220/o 

14 186 Plate work and fabricated structLrral product a 1a0/ 

t5 201 Fabricated pipe and pipe fitting manufacturi.r 2.00Y0 

16 184 Cutlery- utensil- pot- and pan manufacturing i,69% 

17 laa Turbine and turbine generator set units manuf 1.67% 

1B 225 0ther engine equipment manufacturing 1,65% 

19 Fluid power process machinery manufacturino '1 ,60% 

20 187 0rnamental and architectural metal products m 1 FEO/ 

21 273 Wiring devìce manufacturing 1.280/" 

22 294 All other transportation equipment manufactur 1.240/" 

23 229 Power-ciriven handtool manufacturing 1 1So/. 

24 179 Fenous metal foundries 1.09% 

25 227 Air and gas compressor manufacturìng 1.03o/" 

26 185 Handtool manufacturing 1.01o/" 

27 230 0ther general purpose machinery manufacturing 1.00% 

28 292 Motorcycle- bicycle- and parts manufacturing 0.98% 

2S 253 Eleckicity and signal testing instruments ma 0.91% 

30 215 Heating equipment (except warm air furnaces) O,BB% 

Solrrce. lfulPLAN 2007 dataset, analyzed by Eonnie Gee Yosick, LLC 

A-10 ENTR|X, lNC. 



Apperuolx A 
IMPLAN l¡¡ousrRv Dnr¡ TnaLEs 

Tâbfe'4.7,:;r .,l$u'pp!iqrC to'thà:Mêtát fo-un¿ríés,MànufactúÍing.tnaú.stry, 
..l:r,::1¡.¡:', 1'.,,1' Rânked,by,Vâlùe of,:GóodÊlsérViCêS Supplied-Règiôna!ly 

Regional 
Rank 

Gross 
Rank 

Commodity Code Description Percent of Regional 
lnputs 

1 2 319 Wholesale trade businesses 18.00% 

2 5 31 Electric power generation- transmission- and 12.68% 

3 6 381 Management of companies ancl enterprises 10.0'1% 

-4 4 434 Not an industry (Scrap) 4.93% 

5 7 32 Natural gas distribution 4.72Yo 

6 11 39 Maint & repair construct of nonresident struc a oao/ 

7 13 aaÊ Transport by truck 2.93% 

B 356 Securities- commodity contracts- investments-

I 1 170 lron and steel mills and ferroalloy manufactLt 2.40o/o 

10 12 333 Transport by rail 

11 14 3BB Services to buildings and dwellings 2.06% 

12 15 380 All other miscellaneous professional- scienti 2.05% 

13 10 246 Printed circu jt assembly (electronic assembly 1.55% 

14 1B 370 Specialized design services 1.63% 

15 414 Automotive repair and maintenance- except car 1.520k 

16 21 369 Architectural- engineering- and related servi 

17 o 195 Machine shops 1 33% 

1B 24 417 Commercial and industrial machinery ancl equip 1.25% 

19 25 367 Legal services 1.240/o 

20 26 386 Business support services 1.16% 

21 27 377 Advertising and related services 1.09% 

22 28 243 Semiconductor and relateci device manufactrlrin 0.99% 

aa 29 390 Waste management and remediation services 0.99% 

24 30 382 . Employment services 0.940k 

37 413 Food servjces ancl clrinking places 0.93% 

26 35 340 Warehousing and storage 0,89% 

27 20 354 lVlonetary authorities and depository credit in 0.83% 

28 3B 389 0ther support seruices 0.72o/o 

29 39 368 Accounting- tax preparation- bookkeeping- and 0.72Y0 

30 31 351 Telecom mu n ication s 0.ô5% 

Source: lfulPLAN 2007 dataset, analyzecl by Bonnie Gee Yosick, LLC 

ENTRIX, INC, A-11 



WEsr HnynEru lslnruo FINAL
 
EcoNovrc Fou¡ronlo¡r Sruoy MAY 2010
 

Tâblé'Â"8 lndustrialBu¡¡ers o(,Petroleurn,Distdbutióñ:Sérv¡èe-s;¡Ra¡kéd:by,Va¡uE 

Rank 
lndusky 

Code 
Description 

Percent of all lntermediate 
Commodity Demand 

1 37 Construct new resiiiential permanent site sing 41 .77o/o 

2 3B Construct other new residential structures 13.55% 

3 39 Maint & repair construct of nonresident struc 5.760/0 

4 361 lmputed rental activity for owner-occupied dw 4.57Y0 

5 36 Construct other new nonresidential structures 3,94% 

6 40 iVaint & repair construct of residential struc 2,92% 

7 414 Autonlotive repair and maintenance- except car 2.58% 
o o 34 Construct new nonresidential commercial and h 2.42% 

I 413 Food services and drinking places 2,16% 

10 319 Wholesale trade businesses 1.89% 

11 aaÈ Transport by truck 1.86% 

12 326 Retail Stores - Gasoline stations 1.80% 

13 397 Private hospitals 1.04% 

14 294 All other transportation equipment manufactur 0,98% 

15 283 lVotor vehicle parts manufacturing 0.89% 

16 394 0lfices of physicìans- dentists- and other he 0.7 4to 

17 419 Personal care services 0,69% 

1B 295 Wood kitchen cabinet and countertop manufactu 0 39% 

19 20 Extraction of oil and natural gas 0.37Y0 

20 396 l\4edical and diagnostic labs and outpatient an 0.35% 

21 253 Electricity and signal lesting instruments ma 0 34% 

22 3BB Services to buildings and dwellings 0.320/0 

aa 70 Soft drink and ice manufacturing 0.30% 

24 362 Automotive equipÌnent rental and leasing 0.30% 
aÈ 205 Construction machinery manufacturing 0.28% 

26 355 Nondepository credit intermediation and relat 0,2Bfo 

27 423 Religious organizations 0,25% 

28 280 ïruck trailer manufacturing 0,24% 

29 418 Personal and household goods repair and maint 0.23% 

30 '138 Soap and cleaning compound manufacturing 0.21% 

Source: ll\4PLAN 2007 dataset. ânalyzed by Bonnie Gee Yosick. LLC 

A-12 ENTR|X, lNC. 



AppEt'lotx A 
IMPLAN INDUSTRY Dtrn TnsLes 

Tàble,Arg.::: .S.uÞplieisrto'the:Pelroleum:distÍib¡tiqn.Manufqéturing tndustry, 
'r.' ..,::ì-. , r:': :'rRankêd:rby.]VátùéìóficoódslSe¡vlces:,SupÈlièdtRegiqnál¡y 

Regional 
Rank 

Gross 
Rank 

Commodity Code Description 
Percent of Regional 

lnputs 

1 1 360 Real estate establishments 19.91% 

2 2 377 Advertising and related servrces 11,88% 

3 3 31 Electric power generation- transmission- and 5.96% 

4 5 319 Wholesale trade businesses 5.38% 

5 7 340 Warehousing and storage 4,21"/o 

6 4 357 lnsurance caniers 3.46% 

7 o 381 Management of companies and enterprises 

B 11 335 ïransport by truck 3.11% 

I I 427 US Postal Service 2.SB% 

10 6 354 l\4onetâry authorities and depository credit in 2.18o/o 

11 1B 'ìo lVlaint & repair construct of nonresident struc 1,97% 

12 12 386 Business support services 1,BB% 

13 10 351 Telecom m u nication s 1.86% 

14 13 1',ìO Couriers and messengers 1,72% 

15 aa 413 Food services and drinking places 1.52% 

16 17 3BB Services to buildings and dwellings 1.490/0 

17 19 382 Employment services 1 ,450/o 

1B 14 355 Nondepository credit intermediation and relat 1.45% 

19 20 368 Accounting- tax preparation- bookkeeping- and 1.43% 

20 21 389 Other sLrpporl services 1.34o/o 

21 22 380 All other miscellaneous professional- scienti 1.29Y0 

22 15 374 lVlanagemenl scientific- and technical consult 1.27% 

26 367 Legal services 1 06% 

24 ¿J 366 Lessors of nonfinancial intangible assets 1.02o/o 

25 28 373 Other computer related services- including l'a 0,96% 

¿õ ?cl 149 Other plastics product manufacturing 0,87% 

27 35 414 Autonrotive repair and maintenance- except car 0,83% 

28 32 338 Scenic and sightseeing transportation and sLrp 0.75o/o 

29 34 417 Commercial and industrial machinery and equip 0.74% 

30 30 ó¿o Retail Stores - Gasoline stations 0,74% 

Source: lfulPLAN 2007 dataset. analyzed by Bonnie Gee Yosick, LLC. 

ENTR|X, tNC. A-13 



WEsr Hnvoeru lsmrup Frrunl
 
Eco¡¡ovlrc Fouruoaroru Sruov MAY 2010
 

Table, A:10 :"lnduslrial,Buyèts of PaÞerbo,ard,Mânu.fqCtu¡in$ Sê-úiceg;,Ranked,byr,Value 

Rank 
lndustry 

Code 
Description 

Percenl of all lntermediate 
Commodity Demand 

1 54 Fruit and vegetable cannlng- pickling- and dr 6.71% 

2 319 Wholesale trade businesses 4.38% 

3 184 Cutlery- utensil- pot- and pan manufacturing 4.340/a 

4 70 Soft drink and ice manufacturing 4.12% 

5 413 Food sen¡ices and drìnking places 3.39% 

6 71 Breweries 3.21% 

7 63 Cookie- cracker- and pasta manufacturìng 3.07Y0 

o o 55 Fluid r¡ilk and butter manufacturing 3.02T0 

I 278 Heavy duty truck manuiacturing 2,92o/o 

10 105 Paper mills a o10/ 

11 149 Other plastics product manufacturing 

12 69 All other food manufacturing 2.47% 

13 ô5 Snack food manufacturing 2,39o/o 

14 fìb Coffee and iea manufacturing 

15 111 Sanitary paper product manufacturing 2,25% 

'16 o¿ Bread and bakery product manufacturing 1.76% 

17 158 Glass container rnanufacturing I aao/ 

1B 51 Confectìonery manufacturing from purchased ch 4 aaol 

19 246 Printed circuit assembly (electronic assembly 1.11o/o 

20 5B lce cream and frozen dessert manufacturing 1.03% 

21 138 Soap and cleaning compound manufacturing 0.g4o/o 

22 248 Electromedical and electrotherapeutic apparat 0 89% 

23 295 Wood kitchen cabinet and countertop manufactu O.BB% 

24 243 Semiconductor and related device manufacturin 0,85% 

25 113 Printing 0.82% 

lõ 36 Construct other new nonresidential structures 0.79Y0 

27 179 Ferrous metal foundries 0.78% 

zo 110 Stationery product manufacturing 0.74% 

2S 170 lron and steel mills and ferroalloy manufactu 0,73% 

30 107 Paperboard container manufacturing 0.68% 

Source: lfulPLAN 2007 dataset, analyzed by Bonnie Gee Yosick, LLC 

4,14 ENTR|X, lNC. 



APPENDIX A 
IMPLAN INDUSTRY Dnre TneLes 

Ta_þle, A:11... Qupplie¡s.,.to,!hg. Pâp-erbo¡r:d,Ma¡ùfacturing.tn{ustr¡¡;:..¡ 
,ir.r:.:::,ì,::,.,,r,,$¡a¡!!edlb¡¡ Valûè,ofiÇog{sIServicê!,.SqpplieO,Rétgiqnãlly 

Regional 
Rank 

Gross 
Rank 

Commodity Code 

1 3 319 

2 4 381 

3 5 335 

4 6 JJJ 

5 7 31 

6 B 360 

7 15 39 

B o 140 

o 1B 

10 13 243 

11 20 3ô9 

12 nÈ 413 

13 19 377 

14 21 3BB 

15 24 149 

to 12 246 

17 27 362 

1B 16 35'1 

19 11 137 

20 33 414 

21 30 368 

22 a4JI 367 

3B 340 

24 34 417 

25 36 366 

26 411 

27 23 195 

28 40 365 

2S 42 376 

30 354 

Source: ll\,1PLAN 2007 dataset, analyzed by Bonnie Gee Yosick, LLC 

Description 

Wholesale trade businesses
 

l\4anagement of companies and enterprises
 

ïransport by truck
 

, Transport by rail 

Eleciric power generation- transmission- and 

Real estate establishments 

lVlaint & repair construct ol nonresident struc 

Printing ink rìanufacturing 

Natural gas distributron 

Semiconductor and related device manufacturin 

Architectural- engineering- and related servi 

Food servjces and drinking places 

Advertising and related services 

Services to builcirngs and riwellings 

0ther plastics product manufacluring 

Printed circtrit assembly (electronic assembly 

Automotive equipment rental and leasing 

Telecom mu n ica tion s 

Adhesive manufacturing 

Automotive repair and maintenance- except car 

Accounting- tax preparation. bookkeeping- and 

Legal services 

Warehousing and storage 

Conrmercial and induslrial machinery and equip 

Lessors of nonfinancial intangible assets 

Hotels and motels- including casino hotels 

lllachine shops 

Commercial and industrial machinery and equip 

Scìentific research and development services 

Monetary authoritíes and depository credit in 

Percent of Regional 
lnputs 

33,87% 

1 0,1 0% 

B.1 5./ 

4.280/" 

4.27o/o 

2.25% 

2.12% 

1,970/o 

1,77Y0 

1.53% 

I EaO/ 

1.47% 

1.36% 

1,26% 

1 26% 

1 .160/, 

1.09% 

0.90% 

0 86% 

0.84% 

0.74% 

0.74% 

0,73% 

0.66% 

0.59% 

0,59% 

0.52o/o 

0.480/. 

ENTRIX, INC. A,15 



Wesr HaYorru lslnruo Frrunl 
EcoNorvllc Fout¡oalrot¡ Sruov M¡v 2010 

Table A'f 2' Output Multipliérsrfor Selected lndust¡ies;,2007 

Descriptlon 

34 Construct new nonresidential commercial ancl h 

35 Construct ner,v nonresidential manufacturing st 

43 Flour milling ancl malt manufacturing 

65 Snack lood manufacturing 

71 Breweries 

73 Distilleries 

93 Footwear manufacturing 

107 Paperboardcontainermanufacturing 

115 Pekoleumrefineries 

127 Plastics material and resin manufacturing 

150 Tire manufacturing 

179 Ferrous metal foundnes 

180 Nonferrous metal loundries 

283 Motor vehicle parts manufacturing 

290 Ship building and repairing 

291 Boat building 

292 Motorcycle- bicycle- and parts manufacturing 

319 Wholesale trade businesses 

329 Retail Stores - General merchandise 

331 Retail Nonstores - Direct and electronic sale 

332 Transport by air 

333 Transport by rail 

334 Transport by water 

335 Transport by truck 

336 Transit and ground passenger transportation 

337 Transport by pipeline 

338 Scenic and sighlseeing transportation and sup 

339 Couriers and messengers 

340 Warehousing and storage 

360 Real estate establishments 

367 Legal services 

380 All other miscellaneous professional- scientr 

381 Nlanagement ol companies and enterprises 

3BB Services to buildings and dwellings 

394 Offices of physicians- dentists- and other he 

411 Hotels and motels- including casino hotels 

413 Food services and drinking places 

414 Automotive repair and maintenance- except car 

Source: li\'IPLAN 2007 dataset for the fouÊcolrnty Portland l\ilETRO region 

1 .34781 B 

1.247283 

1 ,631547 

1 .448068 

1 .466957 

1.282784 

1,404488 

1.327725 

1 ,092528 

1 .398903 

1 .31 B 137 

1,343446 

1.270487 

1 .385245 

1 .320907 

1,339129 

1 ,348357 

1 ,313395 

'1 ,279351 

1.204307 

1 .381 406 

1.425962 

1.458720 

1.372363 

1.367757 

1 .200305 

1.241495 

1.141520 

1.274571 

1 .1 6551 4 

1.267554 

1 ,187127 

1.406640 

1.286740 

1.279680 

1,366223 

1 ,373507 

1.325171 

Type I Type SAM Multiplier 

1 .695824 

1.572419 

1.812872 

1 ,605882 

1 ,61601 0 

L398359 

1.ô78583 

1,549690 

1,151862 

1.541699 

1 .489358 

1 ,640516 

1,5648S1 

1,593363 

1,6345'19 

1 ,662660 

1,532602 

1.635329 

1.629770 

1.407589 

1.610460 

1.679158 

1 .675343 

1.702793 

1.662726 

1 .593843 

1 ,667490 

1.551702 

1 ,6861 70 

1 ,298856 

1.6ô4331 

1320582 

1 .784543 

1 .6'10395 

1.725709 

1 .666700 

1 .668029 

1.654244 

A-16 ËNTR|X, tNC. 




