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1 EXECUTIVE SUMMARY

ThisAnnual StormwaterMonitoringReporthas beenpreparedpursuantto the NPDES l>errnitfor

the Portof Seattle'sSeattle-TacomaInternationalAirport(STIA). The Porttook a totalof 96 grab

and66 compositestormwatersamplos inthe pastyear, bringingthe 5-year totalsto over300

samples. A totalof 23 stormswere sampled, abouttwo thirdsofthe total number occurringthat

metmonitoringcriteria. The Port compliedwithall samplingand reportingrequirements.

Insummary,STIA stormwaterquality,especiallyairfield runoffcontinuesto have pollutant

concentrations_owerthancomparable regionalstudies. Resultscontinueto demonstrate that

typicalconstituentconcentrationsinairfieldouffalldischargesare muchlowerthan fromthe

tandsidesubbasinoutfelis. Thisdifferenceis most likelydueto the runoff from highvehicularuse

areas,includingpublicroadwaysin the landsidesubbesins. Nonetheless,overallSTIA results

are generallylowerthan resultsfromother studiesforroadwaysand commercialareas.

Wholeeffluenttoxicity(WET) testingwas performedat four outfalis. Toxic conditionswere not

foundin the stormwaterdiscPtargessampled at outfalisSDE4, SDS3, and SDN4. These results

met performancestandardsforWET accordingto Ecologyguidelines. Resultsfrom out/allSDN1

indicatedconditionsthat warrantedfurther investigation.Testingrevealed that uncoated,

galvanizedmetalrooftopsare the mostlikelysourceof toxicity. This problemwill be rectifiedand

follow-onmonitoringwillverifythe effectiveness. The Port submittedthe required WET testing

reportsto Ecology.The final summaryreportwill be submittedby midNovember 1999.

Severaldrainagesystemimprovementsincludedaddinga berm to preventtrack-outof the rental

carwashwaterfromenteringSDE4 andcoveringthree draininlets_ solidlidsto eliminatea

smallarea of rampdrainageto SDS3 near the C-Concourse. Investigationsalso ledto the

idenffficationof drainageconnectionsthat may requireimprovements,includinga loadingdock

draininSDN1 anda cloggedIWS draininletthat may overflowto the SDS3 storm drainage
system.

Basedonsamplingresultsthe followingsuggestionsare recommended.

1. PetitionEcologyto eliminatesamplingat outfalisSDS1 (003) and SDN2 (007) as allowedfor

in permitcondition$2.B.4. The Port has satisfiedthe minimumnumberof samplingevents at

these twoouffatlswhere the data verifythe achievementsof previousBMPs.

2. Continueto investigatepossiblesourcesof fecal coliforrnsin SDE4 discharges.

3. Investigatepotentialsourcesof etormwatercontaminationin subbesinSDSI.
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4. Modifythe SWPPP to addressappropriateresolutionof the followingitems:

• an IWS draininlet drainagebacks upat structureIWS-563 nearC-Concoursegate C8.

Overflowfromthisinletappears to drainto the next IWSslotdrain,butmay escape to the

nearbyandcontiguousSDS3 subbasin,end .

• a loadingdockdrainthat connectsto the SDN1 system.

2
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2 INTRODUCTION

The STIA stormwatermonitoringprogramhas been inplacesince 1993pursuantto the National

PollutantDischargeEliminationSystem(NPDES)Dermit.The firstpermitw_asrenewedand

reissuedon February20, 1998, becomingeffectiveMarch 1, 1998(permit numperWA-002465-

1.) Inearly 1999, a majorpermitmodificationissuedby Ecologyreducedsamplingfrequency

based upona permit appealsettlement(WDOE 1999.)

The Portconductsthe requiredmonitoringactivitiesaccordingto the specificguidelinesand

criteriaof the ProcedureManualfor StonnwaterMonitoring(POS, 1999a). This report

summarizesanddiscussesresultsfromthefif_ yearof samplingconductedin the pastyear (July

1998throughJune 1999), tim conclusions,and potentialnew initiativesto be undertaken.

Resultssummarizedinthis report includedatealreadysubmittedto Ecologyin Discharge

MonitoringReports(DMRs) plus additionalresultsfromother samples unrelatedto DMR

reporting. The Porthas previouslysubmittedfourAnnualReports(POS 1995, 1996, 1997a,

1998c.)

This reportsatisfiesSpecial ConditionS2.E of the NationalPollutantDischargeElimination

System(NPDES)permitfor the Portof Seattle's(Port)Ses-Tac internationalAirport(STIA).

SpecialConditionS2.E of the permitstetes: "On orbeforeOctober1 of each year, the Permittes

shallsubmita report to the Departmentsummarizingthe resultsof _ stormwatermonitoring

conductedpursuantto Special ConditionS2.B orS3.E of this permit duringthe precedingtwelve

(12) month periodfrom July1 throughJune 30. The reportshel! presentthe analyticaldate, the

Port'sconclusionsas to what is beinglearned from thedate, antiany new initiativesto be

undertakenas part of the StormwaterPollutionPreventionPlanforAi_ort Operationsrequiredin

SpecialCondition$12."

Additionally,the permit requiresinSpecialConditionS2B that: "The permitteeshallincludethe

followingdata for eachstormeventin the AnnualStormwaterMonitoringSummary Report...:

date,duration,the numberof dryhoursprecedingthe stormevent,totalrainfallduringthe storm

event (inches),maximumflow rate duringthe rain event(gallonsper minute),andthe total flow

fromthe reinevent (gallons). The permitteeshallalsoincludes monthlysummaryof daily

rainfall..." This informationappearsin AppendixA.
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3 BACKGROUND

3.1 Sea-Tic International Airport

Seattle-TacomaInternationalAirport(STIA) lies aboutmid way betweenthe citiesof Seattle and

Tacoma,Washington.The airportwas built inthe 1940sand expandedthroughoutthe years to

becomethe 18"_busiestairportinthe U.S. The areas surroundingthe airporturbanizedas the

airportgrewand incorpo_das the citiesof Seatac, Des M0inas, and Burlen.

STIAstormdrainagedischargesthrough14 indMdualouttalk;,four that drainto MillerCreek,

eightthat drainto Des MoinesCreek, andtwo that drain to a Cityof Seatac system. These

outfallsdraina toteiof 963 acreswhichcontainabout44% impervioussurfaces. Another 370

acres,mostlythe impervioussurfacesof terminalgate and ramp areas, drainto the Industrial

WasteSystem(IWS) and the IndustrialWaste TreatmentPlant(lWTP.) IWTP samplingresults

are not includeclinthisreport.

3.2 STIA Storm Drainage Subbasins

STIAstormdrainagesubbesinnamesam coded accordingto location,forexample, "aDS1"

means_;tormdrain southnumber1. The NPDES permitrefers to outtalk;by number;,however,

thisreportrefersto subbasinsand their outfalk;by locationnames (seeTable 2). The Port

identiflasallmanholesaccordingto an alphanumericscheme,someof which are referredto in

thisreport. For convenienceand consistency,many-oflheea locationswillbe renamed and

renumberadnextyear. Drainagearea estimatesare included inAppendixA. Figure 1 showsthe

individualstormwat_ drainagesubbasinsand the STIA stormwamrmanagement boundaries.

STIAatormwatersubbasinsfall intothe generalcategorieslistedin Table 2. These categories

groupsubbasinstogetherthat have similarlanduse and othercharacteristics. These categories

indude"landside,"alrfield,"and othernon-specific,low-actiVityareas. A previous'raport showed

samplingresultsweredifferentforeach of these c_,g0ries (POS, 1997.)

• AirfieldsubbesinsSDS3, SDS4, SDN3, and SDN4 drain626 acres (45% impervious)ofthe

Ain:mflMovementAnm (AMA),which indudas the airportrunways,taxiways,and otheropen

spaceofthe "airfield."These fourairfieldsubbasinsrepresentapproximately65 percentofthe

totalSTIA stormdraltmgearea. Previouslyan airfieldoutfall,SDN2 nowdischargesto the

IndustrialWasteSystem(IWS) via two pumpstationsconstnJctedas BMPs In 1997.

5
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Foursubbasins(SDE4, SDN1, EY, andTY) compose the 165 acres(60% impervious)of

"landside"areas of the airport, primarilypublicroads,parking,and passengervehicleareas.

Although11 percentof the total imperviousarea of SDE4 drainsportionsof.TaxiwaysA and B,

the "landside"designationis appropriatebecause roads, parking,andother vehicleareas on the

landsideof the airport make upmore than 50 percent of the total imperviousarea.

In previousreports, the SDS1 subbesinwas includedinthe *terminal"category. However,

severalstormwatar BMPsware unOertakanin1996-97 near the terminal,removing1.5 acres of

rampareas fromSDS1. Other BMPsdisconnectedyet moreramparea ttlat occasionallydrained

to SDS1 when certainstnJcluresware surchargedduring intenserainfall.As a result,SDS1 now

drainsmostlyrooftops,plus a minorarea of ramp. Therefore, the *terminal"categoryis no longer

appropriatefor SDS1. Inaddition,recentlyexpanded drainagefrom Sou_ 188th Streetwas

addedto SDS1 in 1998-99, increasingthe totaloffalte (non-Port)area to 5.1 acres, nearly 50% of

the totalSDS1 area.1 Fourother outfalis(SDS2, SDW3, B, andD) drain 110 acres, mostlyopen

spaces (11% impervious)in the southwestportionof STIA.

3.3 Sampling locations

The Portmonitorsetormwatardischargesat 14 locations,onefor each subbasinwithinthe

boundaryof the permiL Figure1 showsthe Iocatior_of the ouffalisand monitoringlocations.

Fourmonitoringlocations(aubbesinsSDE4, SDN1, EY, andTY) are upstreamfromthe final

dischargepoinL Runoffcontributions,fromother,non_'L'lA sourcesenterthese stormdrainsand

thereforenece_,____itatemonitoringat thefirst location,oftena manhole,uplm'eamof the majorityof

offalleinputs. Table 3 liststhese off, ire influences. Eliminatingall offsilerunoffis notpossiblefor
samplingstationsin SDE4, SDS1, aDS2, end SDS3.

To removeunfavorablebleses fromhighwaySP,518 runoff,the semplingiccation forSDN1 was

movedupstreamto itscurrentlocationin 1997. Therefore,outfallSDN1 has two datasets, one

for the pedodpriorto January1.997that includesresultsinfluencedby SR518 runoff,and the

otherfor "SDNlup" for the ensuingperiod.

1 In 1998-99 the CRyof SeaTac addeddrainagearea to SDS1 throughthe wideningof about800

linearfeet of S. J881h=Street, addingcurb,gutter,piping anda numberof stormdrain inlets. This

secUonof roa0waypmvioualydrainedshse_ off the shoulderto grassedditches. Prior to

these improvements,only one inletdraineda much smallerportionof this publicroadwayoutside
the Port'sjurisdk:dJon.

#
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3.4 Storm sampling procedures and analytes

The Port'sProcedureManualfor StormwaterMonitoring(Port1999) describesthe criteriafor

samplingstormevents,and describesall relevantsampling,programming,andhandling

necessaryto complywithrequirementsof tim permit. Table 4 lists requiredsampling

frequencies,pollutantanalytes,methods,and detectionlimits.Onlyresultsfromstormsand

samplesthatmeet.repraeentabvenesscdtahaare reportedinDMR.s. Resultsfromsamplesnot

meetingthesecdtaria, or those taken for oltterpurposesare also includedin this report. Using

automaticsamplers,_ Portgenerallytakes a grabthena flow-weightedcompositesample

during rainstormsof 0.20 inchesorgreater.

Table I Outfall Nomenclature
u

Outfali Number in Port

Permit Nomenclature Category

002 SDE4 Isndside

003 SD$1 none

004 SDS2 none

005 SDS3 air_ld

006 SDN1 lendside

007 SDN2 Drainsto IWS

008 SDN3 airfield

009 SDS4 airfield

010 SDW3 none

011 SDN4 airfield

012 EY landside

013 TY iandside

014 B none

015 D none

7
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Table 20ffsite Influences in STIA Monitoring LocaUons(a)

Total C)ff/ite Area

Ouffall Area (ac) Percent

(mannokD) (ac) C)ffsite Comment

SDE4 149 0.6 <1% Offsitearea of SR99'I

(SDE4-47)

SDS1 10.7 5.1 47% Ofrmitearea of S. 188_ St. incJudes

(outfaJl) area added by City inFall 1998

SDS2 13.2 2.9+ 21% Offsite 161tiAve S., S. 1881ttSt, and

(outfall) possiblenon-Portcommercial area.

$DS3 462 3 <1% Approximateoflsitearea of S. 188th

(outfaU) St. •

SDN1 24+ 9.9+ >40% FormerSDN1 locationincludespublic

(manhole roadrunoff. Additional49 acresenters

SDN1-27) belowthis point.

SDN1up 13.8 0 0% Air cargo road is about 1/2 of SDN1.

(SDN1-22)

(a) Allarea estimatesare as of 27 October 1998and subjectto change.

8
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Table 3 Analytes, Methods and Detection Limits

-- Subbasins

Analyte Method*=J Detection SOE4, EY SDS1, ==u=_,

limit (MDL). sos=, 3"Y, SDN2 s_-__m_'
SDNI, SDS4,SDW3,B,

mg/I SDN4 SDN2

pH 150.1 0.10 X X X

FOG (Oil.ancl
413.1 1.0 n/a n/a n/a n/a

Grease)

'TPH (IR) 418.1mocP) 1.0 n/| IVa IVa n/a

TPH (GC) NWTPH-Dx 0.15 X X X X

Fecal collforms 9221 E 2 X X

(MPN)

TSS (total 1602 0.50 X X X X

suspendedsolids)

Turbidity 180.1 0.10 X X X

B6De 405.1 4.0 X X

Total Ammonia 350.2S 0.010 _a _1= _a Na

Total Glycol@_ GC FID 4 X X X

Total Recoverable

copper, _ad, zinc_ 200 Varies X

Surfactants 425.1 0.10 X" X

(a) Method mfem to EPA-600/4-79-020, March 1979. Fecal coliform method refers to 1Bth

edYdonof Standard Methods for the Examination of Water and Wastewater (APHA,

1_), or==_vi=_.
(b) Washington State Department of Ecologymethod WTPH-418.1 Modified.

(c) Analyzedby Gel; Chromatograph, Flame IonizationDetector.

(d) Lead by atomic absorption(AA) furnace, copper and z=tc by ICP.

9
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4 SAMPLING RESULTS

4.1 General

Data are discussedseparatelyfor resultsfrom grabsamples, compositesamples,anOaeic_ng

event(glycol)samplesbecauseof the differencesin samplingprotocols(i.e., g_b samples

versuscompositesamples)andbecausesomeraim_allevents sampleddid notmeet the *storm"

cdtena.

The requiredhydraulicandhydrologicdata are includedinAppendixA. Sampleswere validated

accordingtothe representativenesscriteriadescribedin the Port'sProcedureManualfor

StormwaterMonitoring(Port 1998a). Analyticalresultsare tabulatedand summarizedfor each

ouffallinAppendixB. Data previouslysubmittedto,Ecologyinthe monthly dischargemonitonng

reports(DMRs)representsamplescollecte¢lfmcns_ctly those stormsand samplingroutinesthat

fullymet the criteriaofthe ProcedureManual. This reportsummarizesall datacollected at storm
drainoutfalls.

4.2. Method of Data Presentation and Comparisons

This reportcomparesthe Port'sstormwaterdabi;:toothers' stormwaterdata listedas reference

comparatorsinTable 5. In general,lhe referancecornparatorused was selectedas the more

conservative(1995)of twoCityof Bellevuestudiesbe_:ausethey were comprehensive,local

studies,andhad similarsamplingprotocols.However,the samples in the 1995 Bellevuestudy

were takena{,instreamstationsand thereforereflectreceiving_¢ater.conditions,asOpposedto

outfalldischarges.Nonetheless,contz'estingSTIAout_# disch=u'gestothis in=_-eam¢omparator

shouldresultinmoreconservativeconclusions.The PortlandNPDES data for copperbetter

representscommercialandindustrialouffalldischargesbeforemixingwith receivingwaters.

These cornparatorsandoutfallsamplingresultsappear on boxplotsthat illustratethe central

tendency,spread,andskewof the Port'sdata. The boldlinewithina boxrepresentsthe median

value,whilethe bottomand top of a bo_showthe2.5th and 75th percentiles,respectively. In

other words,the inte_quartilerange(central50 percent)of the data fall withinvalues highlighted

by the box. SPSS softwarewas usedto generatethe boxplots(SPSS 1999).

When summarizingdatato comparetypicalvalues, outliersusuallyrepresentunusualconditions,

atypicalofwhatonecouldexpectunderusualcircumstances. In a box plot, the "whiskers"show

the largestvaluesthat are notconsideredouUiers.SPSS boxplotsshowtwo types of outliers:

13
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those more than 1.5 box-lengths from the 75th percentile plotted with the symbol "o", and those

more than 3.0 boxlengths with a star symDol ( ". )

Table 4 Storrnwater Quality Comparators(a) "

Study

Pollutant Units WA State Standard q')
Runoff _¢)

1981

pH std units 6.5- 8.5

TPH mg/I 6.5 no standard

Fecal mpn per 100

coliforms 100 ml

BODs mg/I 20 no standard

TS$ mg/l 106 119 no standard

Turb mg/I based on background

glycols mg/l not analyzed in any of these studies no standard

Pb--_-_"_gll 1,_ 1 lzo t =10 lUll_ll1_ ._-s 36 16_
4.0'_

• hardness =28 mg/l

(a) ComparativeValues in bold. Blankspace means no data available, reported,or applicable.

(b) Bellevue,1995 data am forinsUeam samples horn the "SturtevantCreek, downstnmm"site.

(c) Highwayrunofffrornan 15iocaboninSeattle with57,000 ADT, 43 to 54 stormsamples in 1980-81

(Chui, Mar, and Homer, 1982).

(d) City of Portland1993 NPDES Part2 MunicipalApplicabon,data from IWVYeon Blvd.

(e) Standardsarefor classA waters, see WAC 173-201A.

(f) Total recoverablemetals. WA State acute standardsexpressedas total recoverable,calculatedat

28 mg/thardness usingEcology's"TSDCALC6.XLW" spreadsheet. The hardness value is the10th

percentilefor the s'csams sampledinthe StomwcaterReceivingEnvironmentStudy (POS, 1997c.)

(g) For Turb, Cu: Pb, and Zn, BUR,= 1984 data was mean of grab samples, therefore Bellevue,1995

data am.more represa=_ta_vecomparatombecause ttmy repmsem medianof compositesamples.

14
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4.3 Storm events sampled

The 1998-99 samplingseason beganin July 1998 duringthe "El Nino"dryweather patternand

progressedintothe verywet "La Nina" patternfromOctober1998-March1999. Duringthis

unusuallywet period,about40 inchesof rainfell at STIA, whichis a typicaliota annua/amount,

andwas 12 inchesmore than typical injust this 6 month wet season. Rainfallin November1998

set a new monthlyrecordat 11.6 inches,breakinga previousrecordbyalmostan inch.

in the past 12 monthsendingJune 1999, rainfallmeeting"storm"critariazoccurred on33

occasions.The Portsampled23 (twothirds)of these "storms"whererainfallrangedfrom 0.2 to

over3 inchesprecededby upto 33 daysof dryweather. InAugust,September,and December

1998, onlyoneevent met criteriaexistingat the timez. One month,July1998, hadno rainfallthat

qualifiedas a storm. Extrasampleswere taken in October1998to makeupfor thosetaken,but

whichfailedto meet samplecriteriaduringthe single"storm"samplingopportunityinSeptember

1998 (POS 1998a.) AppendixA summarizesdailyrainfallona monthlybasisgraphicallyandin

tabularform.

In thepast year, there were fourstorm eventsgenereUyassociatedwithhigher_an typical

sampleresultsexperiencedat severalouffalls. Twoof theseward.dueto late summer

thunderstormsonAugust 16and September24, 1998 where intenserainfallof greaterthan 0.25

inchesperhourfell afterprotracteddryperiodsof up to more than a month. Thesefactors

resultedin the unusualconditionof a lengthyaccumulationperiodcombinedwithhighscour

potentialfrom the intenserainfall. Twoothar stormson November3 and December24, 1998 had

similarcharacteristics.The productof maximumrainfallintensityandlengthof the antecedent

dryperiod,termedthe ",_=adfactor',was much higher for ttmsefourevents than for the 25 other

eventssampled (See AppendixA.) These facts are importantto takeintoaccountwhen

examiningthe sampleresultsin the followingsections.

The changein the criterionfor the durationof the antecedentdry periodprovided,as intended,

twoto three moresamplingopportunitiesper month_. Yet becausetotalrainfallfroma particular

eventcan be highlyunpredictable,six potentialsamplingeventsfailed to fruitto the0.20-inch

=A'storm"eventisdefinedashavingtotalrainfallofat least0.20inch,separatedbymorethan12hoursof

dryweattterfrompastorsubsequentevents,andprecededbya periodof24 hourswithnomorethan0.10
inchrainfallfromdiscreteevents.

A minorpermitmodificationbecameeffectivein 1999 allowingthe Portto reducethe criteriafor

the durationof the antecedentdry periodfrom48 hours to 24 hours. Thischangewas intended

to allowmore stormeventsfor samplingthan the .priordefinition.

15
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minimumrainfal6and henceresultedinfalse starts,or=non-storm"samples. Despite_e

incompleteand thereforenon-representativecompositesamplesthat resulted (whichwere

usuallydiscarOed),the grabsampleswere stillconsiaereclrepresentativeand comparable4 to

those taken from "storms."The ProcedumManual was revisedin 1998 to allowfor this

comparability(POS, 1998b). Data from allsuchgrabsampleswere includedon DMRs beginning

in January1999.

4.4 Grab Sample Results

The followingdiscussionincludesresultsfrom96 grab samplescollectedin the pastyear. The

entirefive-yeardata setforgrabsample resultscomprises322 samples from "storms',plus26

samplesfromother rainfallevents (n0n-storms)that did notreachthe minimumrainfallcriterionof

0.20 inches.

4.4.1 Total PetToleum Hyclrocarbons('TPH)

The resultsfrom the currentyear bresented-in,Figures2 and 3 ¢ontinueto demonstrate that

concentrationsofpetroleum-typepollutantsinSTIA Stormwaterare consistentlyless than in

stormwaterfTomother urbanareas.The followingbulleted-itemspresenta discussionof _ese

results.

The "I'PHmethodwas changedfroman infraredabsorbance(IR) method (WTPH 418.1) to a gas-

chromatographic(GC) method(NW'I'PH-Dx.)in 1998. Onlyresultsfrom the new method are

discussedbelow. The previousAnnualReport(POS, 1998¢) demonstz'atedthat data from the old

and new methods werecomparable however.

• STIA stormwateroverallcontinuesto have lesspetroleum-typepollutantsthantyp=_l uroan

runoff. Duringthe pastyear,more than 90 percentof the 93 STIA resultswere less than the

Bellevue, 1995 median (instTesmsarnplss) of 3.7 milligramsper liter(rag/l). The overallSTIA

TPH median is'0:4mg/I,andwas 0.27 mg/I for the past year. On the whole, TPH was not

detectedabove0.15 mg/I in44 (36%) ofa totalof 121 samplestaken since March 1998.

4These"non-storm"grabsampleswerecollectedonthesamebasisas grabsamplestakenfTomtnue

"storms'.Therefore,giventheconsistentsamplingprotocol,allgrabsampleresultscanbeaggregated
regardlessoftotalrainfall.

16
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• Airfield stormwater (SDS3, SDS4, SDN3. and SDN4) contains far less TPH concentrations

than runoff from the landsiclesubbasins (SDE4, SDN1, and TY.) TPH was not detected in 31

(67 percent)of the 46 airfield outfall samples analyzed by the new method in the past two

years. The maximum TPH value of these 46 airfield ouffall samples was 0.5 mg/l. Current

results are similar. See Figure 2.

• Most of the TPH detected in landsiclerunoff is likely attributable to cars and ti'ucks. Figure 2

shows that motor oil represents the majority of the TPH at these outfalis (SDE4, SDN1, and

TY.)

• The IWS effectively isolates aviation-related fuel spills and drips from the storm drains. TPH

concentrations are generally low in stormwater from subbasin SDE4 and are generally not

detectable in SDS3 samples. More than 85% of the24 samples from SDE4 had TPH less
i

than the 3.7 mg/I comparative value for urban areas. These 2 subbasins are contiguous with

aircraft service (IWS) areas.

TPH-Dx in STIA St0rTnwater

Current Data July 1998-June 1999
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Figure 2 TPH for current year
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4.4.2 Fecal Coliforms

Overall,the medianvalueforfecal coliformsin268 samples to date is 50 per 100 ml, with two

thirdsof the resultslessthan 200 per 100 ml. Relativeto the comparativevalues (Table 4), these

overallresultsindicatethat STIA stormwatercontainsfewerfecal coliforms't_antypicalurban

stormwater.Morethan 79 percentof the airfieldsubbasinsamplesshowedfecal coliformsless

than the comparativevalue of 201 per 100 ml (Bellevue,1995.) See Figure 3.

There are numeroussourcesof fecal coliforms:birdsandall mammals. Smallanlmalsand birds

inhabitmany of the respectivedrainage areas and are believedto be the sourcesof these

infrequentfindings. Urbanstormwateroften containsfecal coliformsin elevated numbers,and

sanitarysewage isnot alwaysimplicated.

In pastreports,the Portshowedthat fecal coliformswere found principallyin the lanclside

subbasinSDE4. Currentresultsfor six of 16 SDE4 samples showed elevated resuitsgreater

than500 per 100 ml. However,anothersix of the 16samples showedfecal ¢oliforrnslessthan

240 per 100 mL Nonetheless,the Port is continuingto conducta source tracingstudyintendedto

iclentifypotentialsourcesof contamination. Preliminaryresults,inctudedinSection4.6, do not

indicatesanitarysewage as a sourcein storm or basaflows.Uncontaminated baseflow samples

indicatethat there is no continuoussource of fecal coliformbacteria. Investigationsare ongoing

andresultswillbe presentedinsubsecluentAnnual Stormwater'MonitoringReports.

Fecal Coliforms in STIA Stormwater

Current Data July lggS--June lggg
20oo
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Figure 3 Fecal Coliforms for Current year
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4.5 Composite Sample Results

In the pastyear, the Porttooka totalof 66 flow-weightedcompositesamples,Dnngingtt_efive

year total to 317. The discussionof these compositesampleresultsare segregatedfrom grad

samplesbecausethe latterrepresentonlyinstantaneousvalues. Compositesample results,

especiallythosefromsamplesthat comprisethe entirehydrograph,representan averagevalue

overa longertime period.

4.5.1 Suspended Solidsand Turbidity .

STIA outfallscontinueto dischargetypicallylesstotalsuspendedsolids('1"S$)andturbiditythan

urbanareas. In the 5 year samplinghistoryat STIA_,more than 80 percentof the 293 TSS

samplesand250 turbiditysampleswere belowthe comparativevalues of 50 mgJ1,and 29 NTUs,

respectively.As shownin Figure4 and Figure5 the majorityof resultsfop_e pastyear continue

to be consistentlylow.

The fourairfieldoutfalls(SDS3, SDS4, SDN3, and SDN4) continueto producelessTSS and

tumiditythan thetwo principallandsidesubbasins(SDE4 and SDN1). In the past 5 years,95

percentofthe 97TSS resultsfrom the airfieldoutfaliswere less than one-halfthe regional

comparativemedianvalues, Because these airfieldouffalisrepresentabout61 percentof the

totalSDS area,the data show that the majorityof STIA runoffis much lowerinsuspended

materialthan runofffromcomparableregionalurbanareas.

inthe past.year,there were 4 stormeventsgenerallyassociatedwithhigherthantypicalTSS and

turbiclityexperiancedat severaloutfalls,_Theseresultsare ;consideredOutliersbecausethey were

newmaxima and_t_picalbased on theabundence of_ata forffle_pa_iar outfalls.Samples

from thesestormswere associatedwiththe unusualconditionofa isngthydry periodpriorto the

event combinedwithhigh scourpotentialof intenserainfall. As a result,samplesfromthese

stormsthat coincidedwithcertainconstructionactivityshowedhigherTSS and turbidityinlate

summerandfallof 1998. See Figure6. A numberof constructionBMPsbecame effectiveafter

these firststormsof the wet season. In the latefallas workceased and sitesstabilized,TSS and

turbidityrapidlyretumed to typicalvalues at outfalls$DS3, SDN4, andSDN1. See Figure6

whichillustratestypicalresultsfortPmsethree outfalls. OutlyingT$S and turbidityresultsfor

SDE4 and SDN1 for the December 24, 1998 stormwere associatedwithsandappliedto

sThis iS thecasewhem9rgsu_consk:lemdoutlet8or_rnu=lusualslormconditionsumVJmmed_ _ a_
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roadways during a snow event. Trimming _ese outliers reduces the maximurn,95 _ and 75 =

percentile values, Dut has little effect on median values e. Appendix B lists these thmmed

statistics.

TSS in STIA Stormwater

current yeari(July 1998-June 1999)

• 140
_m

120

t00 _nm

8O

8O

I¢ 40

E 2O

2
Ns 2 2 2 12 11 I 1 10 1 2 _3 2 2 I

B EY SDNlu_ SDN3 , SDS1 • SDS3 SDW3
D SDE4 SDN2 SDN4 SDS2 SDS4 TY

Outf_l

Refenmce_neat 50mo/I isBURP1984med_

(not_ out_rs ¢,¢,;,_.ronsc_e st_wn)

Figure 4 TSS for Current Year

Turbidity in STIA Stormwater
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Figure 5 Turbidity for Current Year
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Figure 6 TSS and Turbidity peak and return for SDS3

4.5.2 Biochemical OxyclenDemand (BOD_)

Resultsfor _e past year continueto indicateoveralllowlevels of BODsin STIA stormwater. In

55 samplesanalyzedinthe pastyear, the medianBODswas 5.5 mg_, and 60 percentwere

belowthe 6.6 mg/I regionalurbancomparator(BURP, 1984, see Table 4). Excluding7 samples

wherethe BODswas attributableto runwaydeicingevents,the 95 percentof the 48 sample

resultsin the last year werelessthan18 mg/loSee Figure7. Trimmingthese outiiersrecluces

• e maximum,95_ and 75_ percentilevalues,buthas littleeffecton medianvalues. A_pendixB

liststhese trimmedstatistics.

Principalsourcesof elevatedBODsconcentrationsinthe pastwere associatedprimarilywith

majorwinterweather episo0asand the accompanyingdeicingevents. Acetate-basedground

surfacedeicerswere'the primarysourcesofBODs,with.isolatedindicationsof aircraftdeicing

glycols. Allknowndirectsourcesof glycolsI_avebeen eliminatedfrom the stormdrains.

In the pastyear, twolimitedperiodsof winterweather(December24-25, 1998 and February8,

1999)occurredwherethe Portappliedchemicalsto groundsurfaces(primarilyrunwaysand
taxiways.) Stormsfollowingbotheventswere sampledat variousoutfalls. Comparedto past

years,snowfallandchemicalusage,includingaircraftglycols,was less (POS 1998c, POS

1997b.) Duringthe Decemberevent,BODsresultsrangedfrom 116 to 450 mg/lat the five
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outfalls sampled. Because glyco_concentrations were generally low (15 to 44 mg/I) in these

samples, the elevated BODs concenb'ationswere atldbutable to the acatate-based runway

(ground) deicing chernmals. There were no discharges from outfall SDN2 during these events'.

L .. ,q,

BoD5   :STIAStormwater

- =m,ntyear,=.a(Julysune
:.50

2O "T-

O
I_ -10

N= 1 1 12 10 I 11 1 1 13 2

B SDE4 SDN3 SDSl $DS3

D SDNlul: SDN4 SDS2 SDS4

Oulfall

19results(40%)<MDL. (notalloutliersappearat scaleshown)

Referencelineat 6.6 mg/lis BURP1984median

Figure7 BOD5 for Current Year

4.5.3 Metals

All data reported below are for total recoverable metals. It is important to note that Washington

State Water Quality Standards (WAC 173-201A) apply to the receiving waters, not to the

discharges from a particular outfall. Stormwater discharges are mixed in receiving waters.

Therefore, It is inappropriate to compare ouffall sample results directly with Ecology or other

receiving water standards without accounting for mixing.

The Washington water quality stanaards for copper, lead, and zinc are based on the dissolved

fraction of the metal. The dissolved fraction is generally used to determine potential toxicity, an

Z'l'he entire drainage area of outfall SDN2 was re-routed to the IWS in 1997 as a result of two
BMPs.
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approximationof whatis actuallyavailable(i.e., the bioavailablefractionforuptakeby aquatic

organisms).Limitedresultsfordissolvedmetalsanalyzed insourcet_'acingstudiesappear in

AppendixF.

GeneralResults.

Samplesfromairfieldouffaliscontinueto containless lead and zinc concentrationsthan tyocal

urbansources. Inthe five-year permitsamplinghistory,over 97 percent of the resultsfor lea_

and zinc inairfieldoutfaliswere belowthe median forcomparable regionaldata for cornmerc_t

areas. Thisis importantgiventhat the commemiai/induslzialcomDaratorscited(see Table4) are

the mostconservativeand, these reflectinstream sample concentrationsafteroutfalldischarges

mixedwithreceivingwaters. Currentresults continuethese patterns,See Figure9 and Figure

10.
t

Muchofthe airfieldoutfali.leadandzinc data are belowwater qualitystandards. Nearlyall lead

resultsin the pestfive yearsare belowthe standardcalculatedat the very lowhardnesslistedin

Table 4. Infact, leadwas notdetectedin42% of thetotal of these 104 samples. Airfieldzinc

was similarin that morethanhaftthe resultsare lessthan the stanaan:l.And when the total zinc

standardiscalculatedas 0.071 mg/I at 56 mg/!hardness8, more than 70% of the STIA airfield

resultsare tess.

It shouldalsobe notedthat leadand zincconcentrationsmeasured inairfieldoutfallsamples

were far lowerin leadandzinc than the iandsideoutfallsamples. The overall median leadand

zincvaluesfor landsideoutfallsSDE4 and SDN1 were nearly5 times or morethose fromthe

airfieldsamples.See Figure9 and Figure 10. Thisdifferenceis likelydue to the amountof

passengervehicleusagein the landsideareas, muchof which is beyondthe Port'sjurisdiction.

The landsidasubbasinsexperienceconsiderablevehicleti'afficwhere tirewear is a likelysource

of zinc(EPA 1993). Roads and parkihg.areascon_tute morethan 50 percentof the impervious

surfacesdrainingto SDE4 and SDN1.

Overall, in225 samplesin the past five yearsthe mediancopper valuewas 0.027 mg/L Airfield

and landsideoutfalldata in this case are similar,withmediansrangingfrom 0.023 to 0.038 mg/l.

See Figure8. This similarityis likelyrelatedto the considerablevehicleactivitywithinSDE4 and

SDNI. Nonetheless,S'rlA data are generallytessthan, butcomparableto the 0.039 mg/Imedian

aIn twostormsin1999, hardnessvalues in sevenMillerand Des MoinesCreek ins_'eam

compositesamplesrangedfrom41 to 74 mg/I witha medianof 56 mg/I.
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for copper from the City of Portland's sampling results (City of Portland, 1993.) This comparison

is more representative of outfa]l discharges than the Bellevue, 1995 median of 0.01 rag/! for

instream stormwater samples.

As indicated for TSS and turbidity, there were several outliers for primarily copper and zJnc results

obtained in the past year. Again, the causes are atCibutable to unusual storm events that

coincided with certain construction projects in subbasins SDS3 and SDN1. The outlying metals

results were correlated to outlying TSS and/or turbidity results and were new maxima.

Subsequent samples showed a rapid return totypical ranges as discussed under section 4.5.1.

Trimming these outJiers reduces the maximum; 95="and 75= pemenffie values, but has little effect

on median values. Appendix B lists these thmmedstatLstics.

A prior data enW error for a copper value for an SDS3 sample was discovered and corrected in

the fall of 1998 (POS 1998e.) "l'l_ecorrect value of 0.0388 mg/I for the November 23, 1996

sample was erroneously entered as 0.388 rag/I, an order of magnitude higher. The error did not

effect DMRs because the data was transcribed correctly during DMRpreparation. The error

occurred only during data enb'y into the Port's database. In the past two annual reports, only the

75= and 95= percentile statistics reported are affected, but not1be medians. Boxpiots are

affected only slightly. Table 5 below shows the pertinent changes required to.correct the error.

Total Copper in STIA Stormwater

current year data (July1998-June1999)
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Figure 8 Total Recoverable Copper for Current Year
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Total Lead in STIA Stormwater

currentyear clara(July 1998-June 1999)
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Figure 9 Total RecoverableLead for Current Year

TotalZinc in STIA Stormwater

current year data (July 1998-June 1999)
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Figure 10 Total Recoverable Zinc for Current Year
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Table 5 Corrections to Total Recoverable Copper Data Summaries in Past Reports"

1997 Annual Report 1998 Annual Report
,.

"All Data" Change From Change To Change From Change To

95="percentile No Change No change 0.115 0.102

75_ percentile 0.042 0.041 '_! _l!! 0.045 0.042

"SDS3" Change_From Change To _Change'From Change To

95_ percentile 0.170 0;093 0.109 0.086

75_ percentile 0.053 0.046 0.068 0.054

"All Airfield" ,Change From Change To Change From Change To

95"_percentile rVa n/a 0.101 0.089 j

75_ percentile n/a n/e No change No change

*allvalues inmg/I

Copperand zincin SDN1samplescontinueto showlower values attributableto removing the

biasimpartedbySR 518 runoffthat was inextricablycombined insamples"om the previous

location9. Therefore,the currentstationprovidesresultsmore representativeof STIA discharges,

andpriordata mustbe consideredto containa highbias. Data for the two stationshave been

segregatedand discussedseparatelyin this reportand the past two Annual Reports(POS 1998c,

1997a.)

4.6 Deicing Event Samples

4.6.1 Backqround/ L

The permitmquiressamplingandanalysisfor glycolsduring.'deicingevents" The Port conducts

thissamplingaccordingtothe ProcedureManual(POS, 1999a.) The glycoldata discussedbelow

encompassmostlycompositesamplescollectedduringperiods of aircraftdeicing,representing
avamgevaluesduringa stormevent discharge.

=InOctober1996, the Portchanged the samplinglocationforSDN1 frommanholeSDN1-27 to

manholeSDN1-22, upgradientfrom publicroad runoff."Past annualreportscompare data from
bothlocations.
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As of June1997, allrampareas where aircraftare routinelydeiced drainto _e IWS. Priorto this

date,drainagefromseveral aircraftserviceareas of limitedextentflowed to _e SDS. As a resul:.

the Port completednecessarySton'nwaterPollutionPreventionPlan(SWPPP, POS 1998f)

actionsbyimplementingseven BMPs thatreroutedthisdrainageto the IW$ from the four

affectedSDS subbasins(SDE4, SDS1, SDS3, and $DN2.)

The Port'sAnnualGlycolReports(Port 1996, 1997c, 1998b)detail the historyof glycol

applicationaimort-wide.These reportssummarizedata reportedby t_e airlinesforthe volumes

of bothethyleneandpropylenegty_,olappliedandnumberof aircrafttreatedeach day. The

FederalAviationAdminisCation(FAA) au_cxizes onlyethyleneand propyleneglycolsfor aircraft

deicingandanti-icing.Porttenantsperformallglycolapplicationat STIA (appliedby airlinesor

their groundserviceproviders). However,to ensurepublicsafety,aircraftpilotsmake the

ultimatedecisionon whetherto apply glycolsor not.

4.6.2 Results

Inthe pastyear,glycolswere analyzedin a total of 54 samplesfromeightoutfalis. The majority

of sampleswerecollectedat the regularsamplinglocations($DE4, SDS3, and SDN4.) Total

glycolconcentrationsrangedfromnon-detactabieto a maximum-of158 mg/l. The majorityof

these results(72percent)were below the detectionlimits. The_totalnumber of aircraft deicedin

the dryperiodbeforesamplingevents rangedfrom 2 to 373,with a median of 15. Data appearin

Figure11andare summarizedintabularforminAppendixC. '=

Inthe pastyear, two limitedperiodsof winterweatheroccurred:December 24-25, 1998 and

February8, 1999. Duringthe Decemberevent, the minorsnowfallof 2 to 3 inchesdidnotrequire

plowingbecauseit meltedrapidlywith the ensuingrainfall. Duringthe February event,no

snowfallaccumulated,yet the melted precipitationfroze on groundsurfaceduringclearnight

skies. Thesewerethe onlyperiods,wherethe Portappliedchemicalsto groundsurfaces

(primarilyrunwaysandtaxiwa.ys.) Stormsfollowingboth events were sampledat variousoutfalls,
Inadditionto thisNPDES sampling,bothof these events were alsomonitoredfor the Dissolved

OxygenStudy(PO$, 1999b.) Becauseof the limitedsnowfall,the snowstorage areas were not
used.

Compared to pastyears,snowfalland chemicalusage;includingaircraft glycols,was less(POS

1998d,POS 1997¢b) Duringthe December event,glycolresultsrangedfrom 15 to 113 mg/Iat

the five'outfaltssampled(SDE4, SD$3, SDN1, SDN3, and SDN4.) Because glycol

concentrationsweregenerallylow in these samples,the elevatedBODs concentrationswere
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attributableto the acetate=basedrunway (ground)deicingchemicals.There were no discharges

from ouffallSDN2 duringeitherof these events1°.

Resultsforsamplesfrom SDS3 and SDS1 may warrantfurtherinvestigationto determineif direct

glycolsources can be furtherstemmed. An FiNSdrain smJcture(IWS-563) at a slot 0rain

terminusnear ConcourseC, gate C8 seams to be caDableof overflowingto the SDS3 Orainage

area, yet mostof any overflowwouldprobablyrun to the next IWSslotdrainin the senes, The

causeof the overflowshouldbe-investigatedto determineifa repair isappropriate. Several

SDS3 drain inletsunderthe C- Concourse overhangwere coveredwithsolidlidsin early 1999,

therefore these poesiblesourceareas were eliminated. Becauseof severaldrainagere-mute

BMPs inSDS1 ,_thereshouldbe littleor no glycoldetectedinSDS1 samples. However, the

sourceofthe March 12, 1999 glycolresultof 49 mg/i.shouldbe investigated.

Total Glycols
CurrentData(July1998-June1999)
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3_ru,_ C/2'X,)<_IDL(2m_)

(notIdoutieeliqmearatIcaleat:own)

Figure 11 Glycol results for Current Year

The Pot:."_ascompletedsamplingof at least fourdeicingevents at outfallsSDS1 (003) and SDN2

(007) since the permitbecame effectiveon March 1, 1998. Ac___J__rdingto permit condition$2.B.4,

footnote(a), the Port is eligibleto petitionEcologyforeliminationof further monitoringat these

two outfalis. Samplingresultsdemonstrateeffectivea0atementof glycolattributableto several

10The entiredrainage area of outfallSDN2 was re-routedto the IWS in 1997 as a resultof two
BMPs.
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BMPsimplementedin the pestfewyearsin these two subDasins-In the 5 deicing event samples

takenat SDS1, glycolswere notdetectedin 3 samples,end minoramounts(7 and 49 rag/I)were

detectedintwo samples. These sampleswere takenfromrunoffprecededby citypenoasdunng

whichup to 154aircraftwere deiced, in the past,aslittleas a singleaircraf_deicingcouldresult

in muchhigherglycolsin$DS1 runoff. Glycolswere'not cletectedinfoursamplesofthe limitedw

durationdischargesto SDN2 caused by storms thatexceeded operatingdesignsfor the two IWS

pumpstationsbuiltas BMPs in 1997, Therefore, the data indicatethat the BMPs have been

effectiveand the intentof thismonitoringrequirementis satisfied.

4.7 Other Results

The followingresultswere obtainedfromsamplestakenfor purposesother than to satisfypermit

conditionS2B.

4.7.1 WET samples

As requiredby permitcondition$10, The P.ortcompletedtwo roundsof whole effluenttoxicity

(WET)testingat the fourprincipaloutfalis inthe past year. Two outfaliswere sampledon

additionaloccasionsto corroborateresultsfrom the firsttwotests. The Portsubmittedthe

requiredWET testingreportsto Ecologywithin 60 days of eachsamplingdate. Thefinal

summaryreportsummarbdngallresults willbe submittedbymid hlovemberi999.

WET testingbioassaysusedthe two requiredaquatictest species:Daphnia pulex (a daphnidor

watarflea),andPirnephales promelas (fatheadminnow.) Results didnot indicate toxicconditions

inthe stormwatsrdischargessampledat outfallsSDE4, SDS3, andSDN4. Furthermorethese

resultsexceededthe performancestandardsfor WET accordingto Ecologyguidelines". In

contnmt,resultsfrom outfallSDN1 exhibitedtoxicitythat appearsto be attTibutableto metals

leachingfromuncoatedgalvanizedmetal rooftops.The Port is currentlyverifyingthe sourceof

toxicitysothat thisproblemcan be rectifiedin a timely manner.

• Table6 summarizesWET tes_g resultsand AppendixD listsall accompanyingdata. Analyses

for supplementalparametersindicatedthat these sampleswere representativeof typical

conditionsbaseduponpastsamplinghistory. The averagepercentrankvalue for each

parametershowsthese resultswere withinthe rangesof historicaldata for each out/all.

"Performance standardsfor acuteWET tests:the average survival in 100% effluentmustbe at

least80%, and nosinglesamplemusthave less than 65% survival(WAC 173-205)
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Table 6 WET Testing Summary
i i

WET, % survival

Outfall Sample avg rank* daphnid I fathead Comment

date

SDE4 11119/98 71% 90 100

(002)10/99 58% 1001 96 1
39%J

3/24199 43% 95 98
f

7/2/99 50% 100! 7C 2

SDS3 11113/98 79% 90 98

(005 1113199 58% 801 95

SDN1 1_/13/98i 67% 80_

(006) 1/13/99 61% _ 78

3/24,99 52% ___----5/11199 56% I_ nottasted 4

7/2/99 59% nottast_J_ 2,3
SDN4: 11113/98 65% 75 . 100

(oo7 1113199 41% 1ooi lOO* Average k'is averageofpercent ranksfor each supplementalparameteranalyzedrelativeto

the data historyfor the particularoutf'all.

comments:

1. SDE4 Jan 20, 1999 sample: lab erroronfatheacitest"was 48-hr instead of 96-hr

2. July2, 1999 samples:controlfailed at 72_5%survival(performancestandardis >90%)

3. July2, 1999SDN1 sample:insufficient# of organismsto startaabhnidtest.

4. May _11,1999 SDN1 crumpletakenfor sourcetracing-(wasa non-storm)only,not to explicitly
satisfypermitcondition$10

shadedresultsindicateexceedanceof singlevalueand/oraveragestandardfor survival

The Port conductedadditionaJrounds of WET testingforSDN1 to verifyresultsfrom the first two

tests. Upstream sub-areadrainage was alsotestedto determinewhere and under what

conditionsthe problemsoccurred. Becauseatormwaterfrom SDN1 exhibitshistoricallyhigher

zincthan otherouffalis(seaFigure 10), this metalwas suspectedas a potentialsourceof toxicity.

After removingmetalsin these samples withtwodifferentchelatingagentstest organismshad

much highersurvival. Based on the methodsof Hockettand Mount(1996), this pattern of toxicity
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reductJonfollowingchela'donconfirmed_ai zinc wasmaee_ the mostlikelysource of toxicity_:.

Additionalsamples indicatedthat zinconginatedfromuncoated,galvanized meta_rooftopson two

cargobuildingrooftops(a totalof 2.2 acres,25% of the SDN1 subbasinimperviousarea). Other

parametersanalyzed,suchas surfactantsand ammoniawarenotcorrelate.ciwithsurvival. A final

roundof source_acing willbe conductedthisfall to verifythesefindings. The Port is currently

investigatinghowto remedy this sourceofzinc,

4.7.2 Non-representative composites

As discussedinSection4.3, some compositesamplesfailed to meet representativenesscriteria

for the stormevent itself,or for.theresultantsamplingroutine. In addition,severalsamples were

taken forotherpurposes,suchas sourcetracing,where the compliancesamplingcriteriaare not

necessary. Becausethe Port strivesfor representativeresultsfor reportingand comparabilityto

pastNPDES reportingdata, these 9 compositesampleresultsare segregatedand reported in

AppendixE.

4.7.3 Fie(d Quality Control Samples

The PortroutinelycoltectsduplicateandequipmentblanksamplesduringNPDES sampling

eventsaccordingto the ProcedureManual. AppendixE summarizes these resultswhich

continueto generally indicateeffectivesamplingtechniques.

4.7.4 Metals Durinq Ground Deicin,qEvent Runoff

A requestedby Ecology,the Portanalyzedmetalsinsamplestaken duringthe two ground

deicingeventsin the past year. Cancilla(1998)suggestedthat glycolsusedfor aircraftdeicing

can mobilizemetalsresultingin higherconcentrationsthanmightbe expectedduringnon-deicing

eventrunoff. Airlinestypicallyapplythe mostaircr_ deicingglycolduringthese ground

deicing/antHcingevents. Glycolsare notusedforgroundsurfacedeicing. Ecologyalsohad a

concernbaseduponwhat turnedoutto be an erroneouscoppervalue incorrectlyreportedfrom

the November1996 deicingevent andconcurrentNPDESstormsample(see Section4.5.3.)

12These testsuse EDTA (ethylenediaminetetraacaticacid) and sodiumthiosulphate(STS) as

chelatingagents. EDTA andSTS removeheavymetalsfromsolutionby bindingthem through

the chelationreaction. Comparingbioassayresultsbeforeand after addingthese agents

indicatesif andtowhat degreemetals influencetoxicity.Accordingto the method,strongtoxicty

removalby EDTA coupledwithweakremovalby STS indicateszinc as a likelysource.
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Duringbotheventsmonitoredthis past winterthe Port analyzedmetals inflc-:---;'sighted

compositesamplestaken atfour outfallsand incompositeand discretesamplestaken at select

insCeamsamplingstations. These samplesware taken concurrently_ those for the Dissolved

Oxygen(DO) Study(POS, 1999b), where instream DO wasmonitoredconti.nuoustyin situ to
determineif andto whatextent grounddeicingchemicalsaffectthe sl_'eams. The tables below

outlinethe samplesand locationswhere they were taken. Becausethe December 1998 event

also coincidedwiththe onlystormqualifyingfor monthlysamplingfor NPDES permitcompliance

(POS, 1999a), otheroutfalls(SDE4 and SDN1) were alsosampledin additionto those targeted

specificallyfor thisstudy. Bothstormeventssampled met compliancesamplingand reporting

criteria=(POS,1999a). Allflow-weightedcomposite samplestaken by automatic sampler alsomet

these criteria. Therefore,data from the two deicingeventssampledare comparable to other

NPDESsamples in the Port'sextensivestormwater database.

Overall,metal concentrationsin outfallsamples ware withinrangestypicallymeasured during

non-deicingeventssampledduringthe past 4 or moreyears. Table 7 summarizesmetals dats

foroutfallsamplesandcompares the data to the overallNPDES samplinghistoryfor each outfall.

Onlyonevaluefortotalrecoverablelead in the February1999 SDN3 sample exceeded the

historicalmaximumfor this outfali. The resultof 0.010 rag/!for this sample is less than one third

of thewater qualitystandardfortotal recoverablelead of 0.032 mg/I at 56 mg/I total hardness.

Table8 summarizestotalrecoverablemetalsdata for instTeamsamplesand compares resultsto

waterqualitystandardscalculatedat average hardnessvaluesmeasured duringthis study. In

this table, "MC" standsfor MillerCreek, and=NWF_ standsfor NorlhwestPondsstations inDes

MoinesCreek. Metal concentrationswere below standards at all locationssampled downs,'earn

of Portoutfalis. In.twocases,concentrationswere lowerdownstreamthan up, indicatingSTIA

runoffwas cleanerthen upstreamsamples.

Becausevirtuallyall metalsdata were withinranges recordedfor non-deicingevents, the Port

believesthat the metalsmeasuredduringgrounddeicingeventsmonitoredthis year are not

atypical.Therefore,the theory that highermetals occurduringthese events was not manifested

duringthe two events monitored.
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Table 70utfall Metals Samples During Ground Deicing Events
i=

total recoverable metals, mg/J

ouffall i event Cu _ rank,% Pb ; rank,% i Zn rank,% hard, mg/I

SDS3 _ Dec,98 0.047i 65% 0.002_ 29% 0.1:_4 91%

SDS3 calc*i Dec-98 O.044i 61% 0.004 i 62% 0.093i 82% 51.3

SDS3 ] Feb-9_ 0.049 i 66%_I 0% 0.074! 76=/o 53.6

SDS4 ! Dec-98 onlydiscretesamplestakerVanatyzed,resultscalculatedDelow

SDS,4catc"i Dec-98 0.016 5% 0.0011 26% 0.063 95% 58.1

sDs4 ! _e_99 00o6! o_,,__ 26_ 0036 77_ 942
6DN3 ! Dec-98 0.0171 68% __ 28% 0.089! 72%

SDN3caic'! Dec-98 0.012! 45% 0.002! 61% 0.056i 52% 57.2

sDN3 _ Feb-990.020! 64_i 0.010i m= ooeoi 54_ 33_
'SDN4 i Dec-98 0.023/ 11%1_'_.'_1 32% 0.075i 95%

SDN4 caJc*t Dec-98 0.018;: 0°_ _..._,:_'-'_-_,_,_.=-..__.-_32_ 0.0341 75% 34.2
SDN4 Feb-99 0.036i 48% ___)_ 32% 0.026i 61% 55.8J-_;__. ;_::'-"__ _i_I

SDE4 , Dec-98 0.005t 4% 0.006! 11% 0.15':1i 43%
..... i 0.003i 0% 0.0041 14% 0.1221 12%SDN1 i Dec-98 _

"flow-weightedaverageofmu_plediscretegrabsamples,othersareautoma'dcflow-weightedcomposites.

Table 8 Instream Metals Samples During Ground Deicing Events

iin=,t_uam! total recoverable metals, mg/I

location event Cu ) Pb ! Zn hard, mg/I

NWPin I Feb-g$ 0.003_ 0.035 58.7
NWPout I Feb-99 0.007_ 0.057 58.3

MC up ! Feb-99 0.003 _" 0.070 41.4
MC down I Feb-g9 0.003 0.062 64.3

_e" I 0-01_1 0.03=! 0.071 5s.7

NWP in De¢-98 0.002} 0.002} 0.059 40.9

NWPout De¢-98 0.0051 0.001i 0.032 74.E

MC up JDec-98 0.008 0.017! 0.147 46._,

MCdown I Dec-98 samplingerror

iAcute° 0.010! 0.037! 0.070 54.1
Shadedresultsare<MDL,valueshownis1/2 MDL

*totalmetalsstandardscalculated(usingEcology'sTSDCALC6.xis)ataverageofhardnessvaluesforeach
event
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4.7.5 Source TracinqStudies

Because certain sampling results have indicatedthe possibilityof contamination,the Port has

conductedsource tracingstudies aimed at |dentif_ng and characterizingpotentialsources.

Throughpast efforts,the Porthas alreadydiscoveredand eliminatedseveralother sourcesof

stormwatercontaminationinsubbesinsSDE4, SDN1, and SDS4 discussedin previousAnnual

Reports13

As discussedinthe WET testingsectionabove, duringthe pastyear, the Port investigatedand

foundthe likelysourceof toxicityexhibitedin SDN1 samples. These resultsfrom SDN1 are

includedinAppendixD, andwill be elaboratedfurtherin the finalWET characterizationreport

expected to be submittedto Ecologythis fall. Other sourceUacinginvestJg_onsare

summarizedbelow.

SDE4 Sourr,e Tracing

The Portbeganstudyingfecal coliforms in SDE4 dischargesin 1998 andcontinuesto investigate

caUSesof sporadicelevatedresults, Approximately60% of _ 31 NPDES grabsamplesto (:late

were less than 600 per 100 ml, yet24% were greaterthan 1600. Though, it is notunusualfor

stormwaterto containsuch elevated numbers. The BURP (1984) studyfounda fecal coliform

median of 980 per 100 ml in326 .storrnwatersamples. Fecalco,formswere oftenseveral

thousandor more in the 200 stormwatersamples taken at insl_'eamand outfalllocationsduring

the comprehensiveBellevue(1995) study,.whichconcludedthat the highconcenVationswere

probablydueto animalwastes. PreliminarySTIA findingssummarizedbelowdo notimplicate

sanitarysewage or other domesticwastewateras a cause.

No obviousinappropriatedrainageconnectionswere found.afterreviewingsiteplansand

inspectingfieldcondi'donsinAugust1998. Sanitarysewer linesrunparallelto SDE4 drain lines

inseveralareas, but in mostcasesare at lowergrades. The field reviewidentifieda minor

sourceof wash water fromthe rentalcar wash attributabletotrack-outby vehicles. This source

was correctedby an asphaltberm addedby POS maintenance.

The Port conductedtwo detailedsampling rou'dnesin November1998, collectinggrab samplesat

up to 11 branchesof the SDE4 drainagesystem upstreamfromthe NPDESmonitoringlocation

t=See POS 1997, i998. Inappropriateconnec_onsto the stormdrainswere foundand eliminated

insubbasinsSDE4, SDN1, and SDS4.

34

AR 042907



(SDE4-47.) ThesesamplesindicatedeleVatedfecalcoliformsstemmingfromseveral locations.

Nonetheless,resultsforother parametersanalyzeddidnot indicatedomesticwastewater

contamination.The consistencyof these findings,is limitedby the tworainfalleventssampled,

the firstofwhich ceasedbefore allsamplescouldbe collected.

Sampleswereanahjzed_r fecal coliformsbytwo methodsthat.yieldthe numberof coloniesper

100 milliliters:!) tl'ieroUtineNPDES testingmethoCrofmultipleb3befermentationprocess

(9221E) that:yields:themostprobablenumberor,MPN=.metric;and:2.)the memt_ranefilter (MF)

method (9221D): The lattermethod was.used,becausett-_a;higher endpointwithoutsample

dilution.FieldQC blanksvedfi_ ste_lesamP!illg¢On/:litionswera achievedusingthe specially

developed.dev|ceusedto Co]lect.sernpi'_mm0telyin the deep pip_. :Sampleresultsare

summarizedinAppendixF. "
. P

According to Lalor, Pitt and Field (1993), surfactants,fluoride,potassium,ammoniaanci

conductivitycanbe highlyeffectiveindicatorstodetermineif andto what degreea varietyof

domesticwestewaters,includingsanitarysewagemay contaminatestormwater. When the ratio

of ammoniato potassiumexceeds0.9, the presenceof sanitarysewage orseptage is indicated.

inthe two November1998 upstreamsourcetracingsequences,this ratiorangedfrom 0.01 to

0.46. OngoingNPDES grab samples takenfrom manholeSDE4-47 sincethese two events show

ratiosrangingfrom 0.04 to 0.79. Figure12showsthatthe elevatedfecalcoliformresultsare not

correlatedwith these ammoniato potassiumratios. Surfactants,fluorideandammoniawere

generallylow,neardetectionlimitsinnearlyallsamples. Therefore,these resultsdo notappear

to implicate_e presenceof sanitarysewage. Furthermore,giventhe sporadicnatureof the

eleVatedresultsand thefact that severalbaseflowsamplesshowednocontamination,a direct

crossconnectionis unlikely. Nonetheless,the Port isproceedingwithotherdiagnostictools

(similarto Trial, 1993 and KingCounty, 1995)to determinethe sourceof the elevatedfecal

coliforms.
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SDE4 fecal coliforms vs NH3/K+ ratio
(storm & basaflow grab samples)
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Figure12 SDE4SourceTracing

Observations in SDS1 discharges

Several SDS1 grab samples and observations in 1999 indicated potential contamination. Foam

was observed below the ouffall during initial runoff from storms sampled on March 12 and June

20. Surfactants and phosphates ware analyzed and may indicate contaminants in these

samples. Table 9 below summarizes sampling results. Potential sources and areas to

investigate include several small area drain inlets under the South Satellite overhang.

Table9 SDSI"Samples(mg/l)

ISDS1 031299 48.7 cluarWrlydeice grab

12-Mar-99 123 1°'°12 r392 I sample

ISDS1 062099#1 20-Jun-99 6.7 >1600 1.56 0,470 <4.0 0.145 0.075 outfaliF°am°bservedbel°w
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Inappropriate connection in SDN1

Duringthe sourcetracingstudyconductedrelativeto the WET testingresult.s,the Port also found

an inappropriateconnectioninthe $DN1 subbasin. A slotdrain that (:rainsseveral loadingclocks

in the Avidbuildingnumber2 connectsto manhole SDNl-19 via a 6_PVC pipe. Instead, this

drainshouldbe connectedto the nearbyNVS drainsystem. The Portwillinvestigatere-routing

thisdrainage.

4.8 Accomplishments

In the past year, monitoringactivitiesledto several noteworthy"accomplishments,some of which

have beendiscussedabove. In additionto completingthe requiredroutinesamplingwork, these

a_ons were:

1. Identificationof a drainageconnectionfrom a loadingdockdrainto t_e SDN1 stormdrainage

system.

2. Identificationofa dogged IWS drain inletthat may overflowto the SDS3 stormdrainage

system.

3. Additionof a bermto preventthe limitedwater tracked-outof the rental carwashfrom

enteringthe SDE4stormclrainagesystem.

4. Identificationof thelikelysourceof toxicityexhibited in$DN1 WET tests.

5. Completionof the WET testingcharacterizationrequirements.

6. Coveringof threeSDS3 drain inletswithsolidlids,eliminatinga limitedarea of ramp drainage
nearthe C- Concourse.

4,9 Ouffall Inspections

AppendixG summarizesthe visualobservationsmacleat outfalisduringthe pastyear. The

numberof instancesexceedsinspectionrequirementsof the StormwaterPollutionPrevention

Plan(SWPPP, PO$1998f.) The annualdry-weatherinspectionwas conducteddunngAugust

1998, Visual observationsand samplestaken did not indicateproblemsassociatedwith

beseflowsorotherdry-weatherflow.
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5 CONCLUSIONS

Stormsampleresultsfromthe pastyear continueto supportthe conclusionsreachedinprevious

reportsthat STIA stormwatercomparesfavorablyto othercomparableregi(_naldata, even with

instreamstorrnwaterdata. Constituentsand concentrationsof concern&tSTIA nave been

generallyassociatedwithspecificactivitiesorlocations,and usuallynotroutinerunoff. The Port

has alleviatedmany concernsby implementingvariousBMPsand data generallyindicatethat

these BMPshave been effective. Still,the Portcontinuesto investigateother issuesto resolve

problemsindicatedby the data.

In additionto completingall requiredroutinestormwatersampling,the Portaccomplishedthe

followingactionsin the pastyear.

1. Discoveredan inappropriatedrainageconnectionfrom,a loadingdockdrainto the SDN1

stormdrainagesystem.

2. Identifieda cloggedIWS drain inletthat may overflowto the SDS3 stormdrainage system.

3. Addeda berm to preventthe limitedwatertracked-outofthe rentalcarwash fromenteringthe

SDE4 storm drainagesystem.

4. Identifiedthe likelysourceof toxicityexhibitedinSDN1 WET tests.

5. Completedthe WET testingcharacterizationrequirements.

6. Eliminateda limitedarea of ramp drainage to SDS3 near the C,-Concourseby coveringthree

drain inletswith solidlids.

Beloware suggestionsforfurtherwork indicatedbythe pestyear'smonitoringefforts:

1. petitionEcologyto eliminatesamplingat outfalisSDS1 (003) and SDN2 (007) as allowedfor

inpermit condition$2.B.4. The Port has satisfiedthe minimumnumberof samplingeventsat

these two outfalis. The data showthat BMPshave beeneffective,

2. continue to investigatepossiblesourcesof fecalcoliformsinSDE4 discharges,

3. investigatethe IWS drain inletdrainagebackupat sti'uctureIWS-563 near C-Concoursegate

C8. Overflowfromthisinletappears to drain tothe nextIWS slotdrain, butmayescapeto

the nearbyand contiguousSDS3 subbasin,

4. investigatepotentialsourcesof stormwatercontaminationinsubbasinSDS1, and

5. investigatealternativesfor connectionof a loadingdockdrainthat connectsto the SDN1

system.
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APPENDIX A STORM EVENT HYDROLOGIC AND HYDRAULIC DATA
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lggs-gg l_il'_lllItSea-Tac Airport

1998;99 Daily Rainfall
_t_av Jul-96 Auo-g8 SeD-g6 Oct-g6 Nov-96 Dec-g6 Jan-g9 FED-99 Mar-g9 Aor-9£ May.go j_n._c

1 0 0 ' 0 0,06 0.06 0.69 0 0.4"1 C.3Z 0 0.05 C
2 0.02 0 0 0.01 0.05 0.2 0 0.27 0.15 _.1_ C.Z
3 0.09 0 0 0.35 0.16 0 0 0,27 O.Z 012 0,16
4; 0.06: 0': 0 0 1.51 0.01 0. 0.04 '0.09 0.05 C C.Of
51 0 0! 0; 0: 0.08 _ 0.1; 0i 0,12 0 0.01 0
6i 0 Oi O; 0 O! O' 0.12_ 0.48 0 0 _." C
7t 0 01 :0! 0: OI 0.341 0.011 0.52. 0, 0.1 0.19 0.08
8. 0; 0; 0 _ , 0.54_ 0.02 0.02 i 0] 0.26! .0.27 0.04 0 0.0"1
9 O! O; Ot 0,1! -0;051 Ol 0.14; 0.01 0 0 0.09

10 0,02i 0: O! 0.09t 0,03 =_=F,'_=._ 0.16! 0.01_ 0 0.08 0 0
11: 0.04 0 Oi O; 0.22; 0.91 0 0 0 0_9 0
12 0' 0! 0, 0.71 0.68: 0.96_ 0.01i 0 0.67: 0.02 0.2 0
13 0 0 0 0.28 0.31 1.02 0.26 0.26 0.56 0 0.04 0

14_05. i 0 0 0.41 0.45 0 0.92 0 0.21 0 0 0
15 0.11 0.14 0: 0 0.2.21 0.02 0.25. 0.03 0.06: 0 0 0
16 0 0.20 0 0 0.08_ 0 0.16 0.3 0 0 0.06
17 0 0 0.02i 0.14 0 I_j_lJ_., 0.61' 0.07 0.02 0 0.65 0

18 0 0 f_f_ 0 0 0 0.65 0.54 0.02 0 0.04 0.02
19 0 0 0 0' 0.5 0 0.45 0.09 0 0.2"1 0 0

20, 0 Oi O, 0 t 1;3i 0i 0;18J 0.021 0 0.18 0 0.19
21 0 01 01 0i 0.78t Oi 0_9! 0.03' 0.1 0 0 0.06
22 0; 0! 0' 0' 0:15! OI 0,44i 0.44; 0.15 0 0 0.05
23! 0_ 0.011 0! 0 0.22: 0! 0;18! 0.61 0 0 0 1.27
24! 0; 0 0.10; 0.-03i 0,49!- 0.43 0: 0,74: 0.27 0 0.11 0.02

25! 0t 0! 0.46! 0.01 _ 1.06i Oi 0.011 0.08 0.18 0 0

26 i 0_ 0 I, 0I O; 0.58 0.071 0.02! m : 0.02, 0:01 0 0
271 0: 0! 01 0;55i 0,04 1.531 0.38i 0,85i 0.04_ 0.27 0 0
28 0 0 O 0 0.05, 0.11: 0.78! 0.47 0.26 0 0 0.04
29! 0 0; 0i 0; 0.35i 0.97 0.16_ 0.17 0 0 0.02
30 0.01 0 0: 0 0.25 0 0.2 0. 0.09 0 0.01
31 0 0 0.19 0.18 0.37 0

aaily max 1 0.11 0.2 0.46 0.7 2.96 1.53 0.921 0.85 0.67i 0.27i 0.65t 1.27
tc;tal I 0.4 0.35 0.72 3.48 11.61 8.89 6.84 6.85 3.66l 1.46 f :_1'10 1.65

% av_° ' 27% t 46% 83% 185% 359%; 152% 115% 127% 92% i 42% I 90% 109%
t_ 0.4 0.751 1.47 4.95, 16.56i 25.45 32.29 39.14 42.8 44.28 46.38 48.23

%av_l" 27% 33%! 43% 94% 195% 177% 159% 152% 144%1 133% 130% 129%
av._" 1.5 0.76 1.14 :1.88 3.23 5.83 5.97 5.38 3.99 3.54! 2.33 t 1.7
avg cure* 1.5 2.26 .3.4 5-28 8.51 14.34 20.31• 25.69 29.68 33.?-.2' 35.55! 37.25
# "storms" 0 1- : 1 4 4 1 6 6 4 2 2 1

# sampled 0 -i 1 2 3 1 4 4 4 0 1 1

monthmax" I 3.821 2.39l 4.591 5.951 8.951 10.711 11.85_ 12.92_ 9.1:11 8.41 6.531 4.76
0.131T t 0:01]T I 0.3110:7411.37t0.55t 0.3510571 033l 0.121

*Source:NtfdonalWeattter Service (httD'JI161i55.224.1/smlttt/climate/seamh.hltnl)
32 possible"storm"events
22 Sampled event= in bold intable, Totals are for 24-hr period and not necessarily an entire "event"

Nov98 total isnew mon_ly max record (previous10.71)
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1998-99 Rainfallat Sea-Tac AirDort
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1998-99 Rainfall at Sea-Tat Airpor_
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1998-99 Rainfall at Sea-Tac Airpor.
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1998-99 Rainfall at Sea-Tat Airport
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APPENDIX B TABULAR NPDES SAMPLE DATA SUMMARIES
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APPENDIX D WHOLE EFFLUENT TOXICITY SAMPLE DATA SUMMARIES
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APPENDIX E OTHERsAMPLE DATA
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APPENDIX F SOURCE TRACING SAMPLE DATA SUMMARIES
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