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EXECUTIVE SUMMARY

This Annual Store,mater MonitoringReport has been prepared pursuant to Special

ConditionS2.E of the National PollutantDischarge EliminationSystem (NPDES) permit

for the Port of Seattle's (Port)Seattle-Tacoma InternationalAirport(STIA). Special

ConditionS2.E of the permit states: "On or before October 11of each year, the

Permittee shall submita report to the Department summarizing the resultsof the

stormwatermonitoringconducted pursuant to Special ConditionS2.B or S3.E of this

permit duringthe precedingtwelve (12) month period from July 1 throughJune 30. The

report shall present the analytical data, the Port's conclusionsas to what is being

learned from the data, and any new initiativesto be undertaken as part of the

Stormwater PollutionPreventionPlan (SWPPP) for Airport Operationsrequired in

Special Condition$12." Special Condition2SB also requiresinclusionof specificstorm

events and hydraulicinformation.

The requiredhydraulicand hydrologicdata are includedin Appendix A. Analytical

resultsare tabulated and summarized for each ouffall in Appendix B. Field quality

controldata are presentedin Appendix C.

The Port's stormwaterdata are comparedto other generally accepted reference

comparetors. Box plotsare used to present the samplingdata. Box plotsprovided in

numerousfigures illustratethe central tendency, spread, and skew of the data.

In summary, STIA stormwaterquality is better than regionallycomparable runoffquality.

Resultscontinue to demonstratethat stormwaterqualityat the airfield ouffallsunder

typical conditionsis consistentlybetter than regionalcommercialand industrialareas.

Resultsalso show that there are differences in stormwaterquality between landside

and airfieldsubbasins. However, the data tend to indicatethat runoff from non-Port

public roadways unfavorablybiases STIA stormwater,especially in the landside ouffall

1 A request for submittal extensionuntil November 30, 1998 was granted to the Port by Washington
State Department of Ecology (Ecology).
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samples. Nonetheless, overallSTIA resultsare generally lower than resultsfor

roadways and commercialareas.

Monitoringin the past year indicatesimprovements in stormwaterquality after best

management practices (BMPs) were implemented, especially those BMPs that rerouted

drainage from the stormdrain system to the IWS. BMPs implemented over the past

year and performance data are discussedinSection 4.

Evaluation of the stormwater dischargesat STIA is an ongoing process. A key factor in

attaining improvedwater qualityis implementationof BMPs. BMPs are evaluated as

part of the SWPPP and are part of the NPDES permit requirement. Based on the data

and conclusionspresentedin this report,as well as other knowledgeregarding STIA

activities,the following potentialnew initiativeshave been identified.

1. Evaluate monitoringrequirementsinthe permit and request modificationsas

appropriate, based on the effectivenessof BMPs or other changes at STIA.

2. Continue to investigatepossible sourcesof fecal coliforms in SDE4 discharges.

3. Explorereroutingof drainage from several minorSDS3 drain inletsbeneath the

overhangs of the C Concoursethat couldbe responsiblefor isolated elevated

BODsconcentrationsin SDS3.

4. Continue to monitorglycolsin SDS1 dischargesto verify the effectiveness of

two capital BMPs designedto reduce and eliminate glycolsand other pollutants

by rerouting drainage to the IWS or sealing minor inlets.

5. Require contractors to implement sourcecontroland BMP related to

construction activities.

6. Continue to evaluate tenant activities.

7. Revise and update the SWPPP on a regularbasis.
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1.0 INTRODUCTION

This Annual StormwaterMonitoringReporthas been prepared pursuantto Special

ConditionS2.E of the National PollutantDischarge EliminationSystem (NPDES) permit

for the Port of Seattle's (Port) Sea-Tac InternationalAirport (STIA). Special Condition

S2.E of the permitstates: "On or before October 11of each year, the Permittee shall

submita report to the Department summarizingthe resultsof the stormwatermonitoring

conducted pursuantto Special ConditionS2.B or S3.E of this permit duringthe

precedingtwelve (12) month period fromJuly 1 throughJune 30. The report shall

presentthe analytical data, the Port's conclusionsas to what is being learned from the

data, and any new initiativesto be undertaken as part of the Stormwater Pollution

PreventionPlan for Airport Operations required in Special Condition$12."

Additionally,the permit requires in Special ConditionS2B that: '_l"hepermittee shall

includethe followingdata for each stormevent in the Annual StormwaterMonitoring

Summary Report...: date, duration,the numberof dry hoursprecedingthe storm event,

total rainfall duringthe stormevent (inches), maximumflow rate duringthe rain event

(gallonsper minute), and the total flow from the rain event (gallons). The Permittee

shallalso includea monthlysummary of daily rainfall...".

This report summarizes and discussesthe requireddata, the conclusions,and potential

new initiativesto be undertaken. Some of these initiativeshave also been identified in

the STIA Stormwater PollutionPreventionPlan (SWPPP).

This report consistsof the followingsections:

• Chapter 2 presentsthe methods used to complywith reportingrequirements

includingbackgroundinformationon the samplingrequirementsand subbasin

descriptions

1A requestforsubmittalextensionuntilNovember30, 1998wasgrantedto the Portby
WashingtonStateDepartmentof Ecology(Ecology).
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• Chapter 3 presents the samplingresults includinga discussionof the data

• Chapter 4 presentsa summary BMP performance

• Chapter 5 providesconclusionsbased on the data

• Chapter 6 includes a discussionof potentialnew initiativesat STIA

• Chapter 7 containsdocumentscited and used in the preparationof this report.
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2.0 METHODS

2.1 GENERAL

The followingdescribesthe methodsused to gathe'rinformationrequired inthis report.

The STIA stormwatermonitoringprogram has been in place since 1993 pursuantto the

NPDES permit. The permitwas renewed in early 1998 and replaced with permit

numberWA-002465-1, issuedFebruary20, 1998, and effective March 1, 1998. The

Port conducted the required monitoringactivitiesaccordingto the specificguidelines

and criteria of the Procedure Manual for Stormwater Monitoring(Port 1998a).

The new permit effective 1 March 1998 changed the samplingfrequencies and

parameters. Table 1 outlinesthe changes to the samplingprogram.

2.2 DESCRIPTION AND CATEGORIES OF SUBBASINS

Subbasin names are coded according to location: EY = engineeringyard, TY = taxi

yard, SDS1 - stormdrain South number 1, SDW3 = storm drain West number3, etc.

The NPDES permit refersto ouffalls by number;,however, this reportrefers to

subbasinsand their outfallsby location(see Table 2). The Port identifiesall manholes

accordingto an alphanumericscheme, some of which are referredto inthis report.

Figure 1 showsthe individualstormwaterdrainage subbasinsand the STIA stormwater

management boundaries. STIA stormwatersubbasinshave been classifiedinto the

general categories listedin Table 2. These categoriesgroup subbasinstogether that

have similarland use and other characteristics. These categoriesinclude"landside,"

=airfield,"and othernon-specific,low-activityareas. Airfieldsubbasins SDS3, SDS4,

SDN3, and SDN4 drain the AircraftMovement Area (AMA), which includesthe airport

runways, taxiways, and open space. Airfield subbasinsrepresent approximately65
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percent of the total STIA stormdrainage area. Drainage area calculationsare included

at the end of the hydraulicand hydrologicestimates includedinAppendix A.

In previous reports, the SDS1 subbasinwas included in the "terminal"category.

However, several stormwater diversionprojectswere undertaken near the terminal as a

best management practice(BMP). SDS1 now drains mostlyrooftops,minor ramp

areas, and the currentlyexpanding drainagefrom South 188th Street.= Therefore, it

falls into neither category.

The remaining subbasins(SDE4, SDN1, EY, and "l'Y)are associated.withthe activities

on the "landside"of the airport,primarilypublicroads, parking, and passenger vehicle

areas. Although 11 percent of the total imperviousarea of SDE4 drains portionsof

Taxiways A and B, the =landside"designationis appropriate because roads, parking,

and other vehicle areas make up more than 50 percent of the total imperviousarea.

Ouffall SDN2 now dischargesto the IndustrialWaste System (IWS) via two pump

stationsconstructed as BMPs in 1997.

2.3 SAMPLING LOCATIONS

The Port monitorsstormwaterdischargesat 14 locations,one for each subbasinwithin

the boundary of the permit. Figure 1 shows the location of the ouffalls and monitoring
locations.

Four monitoringlocations(subbasins SDE4, SDN1, EY, and "I'Y)are upstream from the

final discharge point. Runoff contributionsfrom other, non-STIA sources enter these

storm drains and therefore necessitate monitoringat the first location,often a manhole,

upstream of the majorityof offsite inputs. Table 3 liststhese offsite influences.

Eliminatingall offsite runoff is not possiblefor samplingstations in SDE4, SDS1, SDS2,
and SDS3.

2DrainagefromrecentS. 188thStreetimprovements,outsidethe Port'sjurisdiction,is
increasingtheSDS1 drainagearea.
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2.4 STORM SAMPLING PROCEDURES AND ANALYTES

The Port'sProcedure Manual for StormwaterMonitoring(Port 1998a) describes the

criteriafor samplingstormevents, and describesall relevant sampling,programming,

and handlingnecessary to complywith requirementsof the permit. Table 4 lists

requiredsampling frequencies, pollutantanalytes, methods, and detection limits.
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3.0 SAMPLING RESULTS

3.1 GENERAL

• Data are discussedseparatelyfor resultsfrom grab samples,compositesamples, and

deicingevent (glycol)samples because of the differences in samplingprotocols(i.e.,

grab samplesversus compositesamples) and because some rainfallevents sampled

did not meet the "storm"standards. Followingthese discussionsis a summary of data

relatingto BMP performance.

The required hydraulicand hydrologicdata are includedin AppendixA. Analytical

resultswere validated accordingto the representativenessstandardsdescribedin the

Port's Procedure Manual for Stormwater Monitoring(Port 1998a). Analytical resultsare

tabulated and summarized for each ouffall in Appendix B. Field qualitycontroldata are

presentedin Appendix C. It shouldbe noted that data previouslysubmittedto Ecology

.... in the monthlydischargemonitoringreports (DMRs) represent samplescollected from

stdctiythose stormsand samplingroutinesthat fully met the standardsof the

Procedure Manual. This reportsummarizesall data collectedat storm drain ouffalls.

3.1.1 Method of Data Presentation and Comparisons

This report compares the Port'sstormwaterdata to other generallyaccepted reference

comparatorslisted inTable 5. In general, the reference comparatorwas selected as

the more conservativeof two City of Bellevuestudies because they were

comprehensive,localstudies, and had similarsamplingprotocols.

Appendix A summarizesdaily rainfallon a monthlybasis graphicallyand in tabular

form. In addition, the storm event information,includingtotal rainfall, maximum flow

rate, and total flow is includedinAppendix A. In the past 13 monthsending June 1998,
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rainfall meeting "storm"standardsa occurredon 29 occasions. One month, July 1997....

had no rainfall that qualified as a storm. The Port sampled 18 (62 percent) of these

"storms,"plus three other rainfallevents ("non-storms') that did not meet the 0.20-inch

minimumrainfall. To meet permit samplingrequirements,it was necessary to sample a

high proportion of all "storms." Despite incomplete, and therefore non-representative

composite samples that resulted inthese cases, the grab samples can stillprovide

useful information.

"Non-storm"grab sampleswere collected on the same basis as grab samplestaken

from true =storms';usuallywithin minutesof the onset of runoff. Therefore, given the

consistentsamplingprotocol,all grab sample resultscan be aggregated regardless of
total rainfall.

Box plots(Figures 2 through23) are used to present the samplingdata. Box plots

illustratethe central tendency, spread, and skew of the data. The bold line within a box

represents the median value, while the bottomand top of a box show the 25th and 75th

percentiles, respectively. In otherwords, 50 percent of the time the data fall within ---_

values highlightedby the box. SPSS softwarewas used to generate the box plots -

(SPSS 1993).

The size of the box showsthe variability,and the "whiskers"show the largest values

that are not considered statistical outiiers. When summarizingdata to compare typical

values, outliersusually represent unusualconditions,atypical of what one couldexpect

on a day-to-day basis. SPSS reportstwo types of outiiers:those more than 1.5 box-

lengths from the 75th percentile as =o",and those more than 3.0 boxlengthsas "*" each

captionedwith the date of occurrence (SPSS 1993). General box plotsshowing

difference between runoff quality for each of the three subbasin activitytypes (airfield,

terminal, and landside) may have smaller scales than the box plots showingthe data of

each ouffall. The general box plotsshow the overall difference between the subbasin

3
A"storm"eventis definedashavingtotalrainfallofat least0.20inch,separatedbymorethan12
hoursofdryweatherfrompastorsubsequentevents,andprecededbya periodof48hourswith
nomorethan0.10inchrainfallfromdiscreteevents.
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categories while the ouffall box plots have increased scales as appropriate to show

outlyingvalues.

Although outliersand anomalies exist in the data, the followingdiscussionof the data

focuses on the median values of the samplingresults and the observed trends.

3.2 GRAB SAMPLE RESULTS

The followingdiscussionincludesresultsfrom all grab samples collected in the past

year. The entire data set for grab sample resultscomprises224 samples from "storms",

plus 8 resultsfrom samplesof other rainfall events that did not reach the minimum

rainfall standard of 0.20 inches.

3.2.1 Fats, Oils, and Grease (FOG) and Total Petroleum Hydrocarbon (TPH)

The renewed NPDES permit changed several analytical parameters. The TPH method

was changed from an infraredabsorbance (IR) method (WTPH 418.1) to a gas-

chromatographic(GC) method (NWTPH-Dx.) Because the new TPH method became

effective 9 months into the currentreportingcycle, data from both methodsare

presentedin this section.

The resultsfrom the currentyear presentedin Figures 2 and 3 continue to demonstrate

that concentrations of petroleum-typepollutantsin STIA stormwater are consistently

less than in stormwaterfrom other urban areas. The following bulleted items present a

discussionof these results.

• STIA stormwateroverall continuesto have less petroleum-type pollutantsthan

typical urban runoff. Duringthe past year, more than 95 percent of STIA results

were less than the Bellevue 1996 median of 3.7 miligramsper liter (mg/I), and

only a single sample exceeded thisvalue. The overall STIA median was
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0.5 mg/I for TPH (IR), and 0.7 mg/I for TPH (GC). Overall, TPH was not

detected above 1 mg/I in the majorityof samples [65 percent of a total of

54 samples analyzed for TPH(IR)].

• Airfield stormwater(SDS3, SDS4, SDN3, and SDN4) contains far less FOG and

TPH concentrations than runoff from the lanclsidesubbasins (SDE4, SDN1, and

TY.) TPH was not detected in 73 (92 percent) of the 79 airfieldouffall samples

collected in the past four years.

• Most of the TPH detected in landside runoff is likelyattributableto cars and

trucks. Figure 4 showsthat motor oil representsthe majorityof the TPH at

these ouffalls (SDE4, SDN1, and TY.)

• The IWS effectivelyisolatesaviation-related fuel spillsand drips from the storm

drains. Detectable TPH concentrationsare infrequent and low in stormwater

from SDS subbasins, which are contiguouswith aircraft service (IWS) areas.

• In the box plots, "SDNI" refers to samples collected at manhole SDN1-27.

"SDNlup" refers to samples collected from manhole SDN 1-22, upstream of

offsite runoff from 9.9 acres of publicroads.4 Moving the SDN1 sampling

stationto a point above the influences of offsite runoff (non-Port, public

roadway) decreased FOG and TPH concentrationresults in SDN1 ouffall data

and removed a high bias impartedto previoussamples. This is shown

graphicallyin Figure 5.

• FOG and TPH concentrations detected in SDS1 samples seem to be

decreasing. Figure 6 shows a decrease in the ranges and median of FOG and

TPH concentrationsfor samples collected after completionof two BMPs

(discussedin Section 4) that rerouted stormwater inaircraft services area.

4 WithEcology'sconcurrence,inOctober1996thePortchangedthesamplinglocationfor
SDN1frommanholeSDN1-27tomanholeSDN1-22,upgradientfrompublicroadrunoff.
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3.2.2 Fecal Coliforms

Overall, the median value for fecal coliformsin 187 samples to date was 30 per 100 ml,

with 75 percent of the resultsless than 230 per 100 ml. These results indicatethat

STIA stormwatercontainsfewer fecal coliformsthan typical urban stormwater. More

than 75 of the airfieldsubbasinsamples showed fecal coliformsless than the

comparativevalue of 201 per 100 ml.

Small animalsand birdsinhabitmany of the respectivedrainage areas and are

believed to be the sources of these infrequentfindings. Urban stormwateroften

contains fecal coliformsinelevated numbers,and sanitarysewage is not always

implicated.

In past reports,the Port showed that fecal coliformswere found principallyin the

landside subbasinSDE4. Currentresults for 5 of 10 SDE4 samples showed elevated

resultsgreater than or equal to 500 per 100 ml. However, four samples showed fecal

..... coliformsless than thiscomparator. The 10th sample is not representative due to

holdingtime being exceeded by 9+ hours. The Portis conductinga sourcetracing

study intendedto identify potentialsourcesof contamination. Preliminary results,

includedin Section 4.6, do not indicate sanitary sewage as a sourcein stormor

basefiows. Uncontaminatedbasefiow samplesindicatethat there is no continuous

sourceof fecal coliformbacteria. Investigationsare ongoing and resultswillbe

presented in subsequentAnnual Stormwater Monitoring Reports.

3.3 COMPOSITE SAMPLE RESULTS

Results from compositesamples are segregated from grab sampleswhich represent

only instantaneousvalues. Compositesample results, especiallythose from samples

that comprisethe entire hydrograph,represent an average value over a longertime

period.
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3.3.1 Suspended Solids and Turbidity

STIA ouffalls continue to discharge typicallyless total suspended solids(TSS) and

turbiditythan urban areas. In the 4 year samplinghistoryat STIA, more than

85 percent of the 230 TSS samples and 191 turbiditysamples were below the

comparativevalues of 50 mg/I, and 29 NTUs, respectively.As shownin Figures 8 and 9

results for the past year continueto be consistentlylow. Because of this consistency

with past findings,only currentyear data are shown inthe boxplots.

The airfieldoutfalls continue to produce less TSS and turbiditythan the landside

subbasins(SDE4, SDN1 and TY). Resultsfrom all but two of 36 samples from the

principalairfield subbasins (SDS3, SDN3, and SDN4) were less than one-half the

regionalcomparativemedian values. Because these airfieldoutfalls represent about

61 percent of the total SDS area, the majority of STIA runoff is much lower in

suspended material than runoff from comparable regionalurban areas. Vehicle

roadways and parking lotspredominatein the landside subbasinsand are surmised to

be a principalsource of suspendedmaterial. -

3.3.2 Biochemical Oxygen Demand (BODs)

At STIA, principalsources of BODs have been aircraft deicing glycolsand ground

(runway, taxiway, and roadway) deicingchemicals. Results for the past year continue

to indicate overall lowlevels of BODsin STIA stormwater. The median of 5.4 mg/I from

39 samples collected in the past year was below the 6.6 mg/I regionalurban

comparator (Bura 1984, see Table 5). Airfieldouffalls (SDS3, SDS4, SDN3, and

SDN4) continuedto be generally lower in BOD5concentrationsthan landside ouffalls

SDE4 and SDNI. These observationsare visible in overall data collected inthe past 4

years (see Figures 10 and 11). These figures show that data from the past year are

lower than previousresults, notablyfor SDS1.
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Principalsources of BODsconcentrations in the past were associated primarilywith

major winterweather episodes and the accompanyingdeicingevents. Acetate-based

ground surface deicers were the primarysourcesof BODs,with isolatedindicationsof

aircraftdeicingglycols. All knowndirect sourcesof glycolshave been eliminatedfrom

the stormdrains.

In the past year, only two limitedperiodsof winterweather (January3, 1998 and

January 9-13, 1998) occurredwhere the Port appliedchemicals to ground surfaces

(primarily runways and taxiways.) Compared to past years, snowfalland chemical

usage, includingaircraftglycols,was far less (Port 1998b, Port 1997c.) During the

January 12, 1998 event, BODsresultsranged from non-detectableto 213 mg/I at the

five ouffalls sampled. Because glycolconcentrationswere eithervery low or not

detected in these samples, the elevated BODsconcentrationswere attributableto the

acetate-based runway (ground)deicing chemicals.

It is importantto note that the entire drainage area of outfall SDN2 was re-routed to the

_ IWS in 1997 as a resultof two BMPs, discussedin Section4 of this report. These

BMPs in SDN2 (two pump stations)eliminated drainage from areas that had been

previoussources of BOD5 resultingfrom aircraft and grounddeicing materials. As a

direct result of these BMPs, the vast majorityof the runoff from SDN2 for the past year

was pumped to the IWS. No dischargesto the SDS were recorded duringthe

11-13 January snow event.

3.3.3 Ammonia

The current permit deleted ammonia from the listof requiredsample analytes. The

principal sourceof ammonia in past stormwater sampleswas the urea appliedas a

runway deicer. The Port completelydiscontinuedthe use of urea bythe end of 1996.

In the past year, ammonia concentrationsin 20 samplesfrom seven STIA ouffalls

continuedto be well below any acute toxicitystandard (see Figure 12). Because of the
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consistencywith past findings,only current year data are shown on Figure 12. More

than 75 percent of all data were below the regionalcomparator of 0.17 mg/I. In

addition,ammonia was not detected in 35 percent of the samples. The maximumvalue

detected was 0.24 mg/I at SDE4 on 16 December 1997. The current data show that

ammonia concentrationhas decreased to backgroundlevelsairport-wide.

3.3.4 Surfactants

The current permit deleted surfactants from the list of requiredsample analytes.

Results from samples collected in the firsteight monthsof the past year are included in

Appendix B.

In the past year, 99 percent of the 20 sample resultswere less than 1 mg/I, and more

than 70 percent were less than 0.2 mg/I. The maximumsurfactant detected was

0.95 mg/l. Surfactant concentrationscontinueto be below levelsof concern. This

information is consistentwith past reports. Because of the consistencywith past

findings,only current year data are shownin Figure 13....

3.3.5 Metals

This report presents total recoverable metals data for stormwaterdischargesfrom STIA

ouffalls as required inthe NPDES permit.The discussionbelow focuses on copper,

lead, and zinc; The remainingmetals resultsare summarized in tabular form in

Appendix B.

Washington State Water QualityStandards (WAC 173-201A) apply to the receiving

waters, not to the dischargesfrom a particularouffall. Stormwater dischargesare

diluted in receivingwaters. Therefore, it is inappropriateto compare ouffall sample

resultsdirectlywith Ecologyor the U.S. Environmental ProtectionAgency (EPA)
standards.

November1998 3-8 976079.23

AR 033404



The Washington water qualitystandardsfor copper, lead, and zinc are based on the

dissolvedfraction of the metal. The dissolvedfraction is generally used to determine

potential toxicity, an approximationof what is actually available (i.e., the bioavailable

fraction for uptake byaquatic organisms).

3.3.5.1 General Results. General resultsare discussedbelow; more detailed

discussionfollowsunder the bullets of the three predominantmetals: copper, lead, and

zinc. In addition, a summaryof other metal data is providedas a final bullet.

Althoughcopper concentrationsdetected in STIA ouffalls exceed associatedwith

typical urban sources,the concentrationsare less than those associatedwith

Interstate5 runoff.

Airfieldouffalls continue to contain less lead and zinc concentrationsthan typical urban

sources. In the four-year permit samplinghistory,over 95 percent of the resultsfor

lead and zinc in airfieldoutfallswere below the median for comparable regional data for

commercialareas. In addition,the entire data set for lead and zinc in 73 samples from

airfieldouffallswas less than the mean concentrationsfor highwayrunoffs. This is

significantgiventhat the commercial/industrialcomparatorscited (see Table 5) are

conservativeand reflect instream sample concentrationsafter ouffall dischargesmixed

with receivingwaters.

It shouldalso be noted that lead and zinc concentrationsdetected in STIA airfield

ouffallswere far lower in lead and zinc than the landside ouffalls. This is likelydue to

the amount of passenger vehicleusage in the landsideareas, muchof which is beyond

the Port'sjurisdiction. Finally, in the past four years, 98 percent of all lead resultsfrom

the airfield outfallswere less than the acute standard.

5 The 1980-81 highway study median value for lead is 0.47 mg/I (Chui, Homer and Mar,
1982.) Since this study, the sources of lead in stormwater discharges nationwide have decreased
considerablydue to the phase-out of leaded gasoline.
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• Copper. Copper concentrationsin STIA stormwatercontinue to be lowest in

dischargesfrom two of the airfieldouffalls, SDN3 and SDS4. Copper

concentrationshave declined significantlyin SDS1 runoffsince the reroutingof

the stormdrainage to the IWS in June 1997. As shown in Figures 14 and 15,

the landside ouffalls SDE4 and SDN1 display higher copper as well as do the

airfieldouffalls SDS3 and SDN4. However,"these figures also show that the

majorityof STIA copper data were lowerthan in runoff from Interstate 5 (see

Table 5). In addition,copper in urban runoff commonlyexceeds the receiving

water standards as demonstratedby several regional studies. Copper

concentrations detected in landside ouffallsamples is likelyrelated to the heavy

vehicle activitywithinSDE4 and SDN1.

Unlike the other airfieldouffalls, subbasinSDS3 has elevated copper

concentrations.

• Lead. Lead concentrations continue to be lowest in the airfieldsubbasins as

shown in Figures 16 and 17. Overall, more than 75 percent of STIA lead data

was lower than comparable regionaldata, shownby the upper reference line in ....

Figure 16. In addition,more than 80 percent of the lead concentrationsin STIA

samples were well below the acute toxicity standard of 0.016 mg/I for total lead.

This standard is calculated at 28 mg/I total hardness, a conservativevalue that

represents the 10th percentilerecorded for the SRES (Port 1997b.)

Landsidesubbasins SDE4 and SDN1 tended to contain higher concentrations

of lead than other outfalls (see Figure 18). The Port believes that vehicle

activity in these subbasins is a potentialsourceof lead. Much of thisnon-

industrialvehicle activity takes place on publicroadways that drain to the Port's

ouffalls and monitoringlocations.

• Zinc. At all ouffalls, zinc concentrations observed at STIA duringthe past four

years of monitoringwere considerablylower than the comparativevalue for

highways (0.638 rag/I), and current data continuewith these patterns as shown

in Figure 19.
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Zinc concentrationscontinue to be lowest inthe airfieldsubbasinsas indicated

bythe reference line in Figure 18. The majodty(97 percent) of zinc data for the

four airfield ouffallswas lowerthan the median (0.161 mg/I) from the City of

Bellevue's 1996 study. Total zinc concentrationsfor landside outfalls SDE4 and

SDN1 were higher than those of the airfield ouffalls(see Figure 18). The

landside subbasinsexperience considerable vehicle trafficwhere tire wear is a

likelysource of zinc (EPA 1993). Roads and parkingareas constitutemore than

50 percent of the impervioussurfacesdrainingto SDE4 and SDN1.

In October 1996, the Port changed the samplinglocationfor SDN1 from

manhole SDN1-27 to manhole SDN1-22, upgradientfrom public road runoff.

The changing of SDN1 samplingstationresultedin generally lower zinc
i

concentrations(see Figure 18). This difference indicatesthat runoff from

Highway SR518 elevated zinc concentrationsin samples collectedat the

downgradientlocation. This apparent difference in SDN1 data suggeststhat

_ data collected prior to alteringthe location shouldbe considered to contain a

highbias.

In terms of potentialtoxicity,STIA monitoringresultsindicate that over

63 percent of the data from the four airfield ouffallswas less than the toxic

standardfor total zinc calculatedto be 0.04 mg/I usinga highly conservative

hardnessvalue. In contract,the Bellevue 1996 studyshowed 61 percent of the

178 zinc samples taken exceeded the EPA standard. Given that all

comparativeregionalzinc data in Table 5 are median values, most regionaldata

wouldalso exceed the standard.

All zinc resultsfor landside ouffallsSDE4 and SDN1 exceeded this standard.

Again, comparing STIA ouffallresultsdirectlyto any water qualitystandard for

surface water is extremelyconservative since no account is made for mixingor

the mitigatingeffects of the receivingwater. The Port considersthat roadway

runoff is responsible for the elevated zinc values in the landside outfalls.
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Finally, zinc concentrationshave decreased considerablyfor ouffallSDS1

dischargesinthe period since the Port rerouted 1.8 acres of aircraftservice

area to the IWS.

• Other Metals. Table 6 shows a summaryof results for other metals analyzed in

recently collectedsamples. These data are from samples collected between

June 1997 and March 1998. Analysisrequirementsfor these metalswere

deleted in the new NPDES permit. The vast majorityof results for these other

metalswere non-detectable. Althoughnickelwas detected, the 95thpercentile

of 0.017 mg/I was nearly 30 times less than the acute toxic standard for total

recoverable nickel.

3.3.6 Deicing Event Samples

3.3.6.1 Background. The Port's Annual Glycol Reports (Port 1996, 1997c, 1998b)

detail the history of glycolapplicationairport-wide. These reports summarize data ---

reported bythe airlinesfor the volumes of bothethylene and propyleneglycolapplied _-_

and number of aircraft treated each day. The Federal Aviation Administration(FAA)

authorizes only ethylene and propyleneglycolsfor aircraft deicing and anti-icing. Port

tenants perform all glycolapplicationat STIA (applied by airlinesor their ground service

providers). However, to ensure publicsafety, aircraft pilotsmake the ultimatedecision

on whether to apply glycolsor not.

As of June 1997, all ramp areas where aircraft are routinelydeiced drain to the IWS.

Priorto this date, drainage from several aircraft service areas of limitedextent flowed to

the SDS. As a result,the Port completed necessary SWPPP actions by implementing

seven BMPs that rerouted this drainageto the IWS from the four affected SDS

subbasins(SDE4, SDS1, SDS3, and SDN2.)
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The glycoldata discussedbelow encompassmostlycompositesamples collected

during periodsof aircraft deicing, representingaverage values duringa stormevent

discharge.

3.3.6.2 Results. Overall, the 1997-1998 deicingseason was muchless severe than in

the past two seasons. In contrastto the past, only a few inches of snow fell, which

melted rapidly, duringthe single snow event of 12 January 1998. Littleor no snow was

plowed from aircraft service areas. As a result,about 30 percent fewer aircraftwere

deicedthan in previousyears, using from65 to 81 percent less glycolthan inthe

previous12 month periods(Port 1998b.)

Comparing currentyear data to past years shows considerablylowerglycol

concentrationsin STIA discharges(see Figure 20 throughFigure 22). The 1998 data

show muchlower glycolconcentrationsdue to: (1) less deicing activityas a resultof

recent warmer and drier weather patterns,and (2) multipleBMPs institutedto remove

aircraftservice areas from the stormdrainage system.

Inthe past year, glycolswere analyzed in30 stormwatersamplesfrom seven ouffalls.

The majorityof sampleswere collected at the monthlysamplinglocations(SDE4,

SDS3, and SDN4.) Total glycolconcentrationsranged from non-detectable to a

maximumof 32 mg/I. The majorityof these results (83 percent)were below the

detectionlimits. Glycolswere not detected duringnine of the 11 "routine"aircraft

deicing events sampled, witha maximumconcentrationof 32 mg/I detected in the

8 March 1998 sample from SDS3.
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4.0 PERFORMANCE OF BEST MANAGEMENT PRACTICES

4.1 GENERAL

The followingsectionsdescribe how recent stormwatermonitoringdata supportthe positive

performance of many best management practices(BMPs) implementedinthe past two years.

ConclusionsregardingBMP performance are presented below. Listsof completedoverall

BMPs and completedcapital BMPs are includedinAppendix D, Table D1 and Table D2,

respectively. These tables are also includedin the SWPPP.

4,2 SDN2 BMPs

Recent flow data show that the two pump stationsin the former SDN2 area are effective. The

entire drainage area of SDN2 was effectivelyreroutedto the IWS by late 1997, Two BMPs are

likelyresponsiblefor thischange:

1. The NorthCargo Pump Station,completedand online in July 1997, removing

39.8 acres of taxiways, hardstands,and Cargo area 2.

2. The NorthSnowmelt Pump Station, completed and online in late 1997, removing

drainagefrom the remaining6.6 acres of SDN2, a small fraction of which is used to

store snow plowed from nearby areas.

The Porthas elected to operate these two pump stationscontinuously,well beyond the sole

need to remove sources of glycolsand BOD5from SDN2. These BMPS were originally

intendedto operate only in winterweather duringcargo aircraftdeicing,and when snow was

plowed and melting inthe storage area. Because of continuousoperation, the majorityof

runoff is prevented from dischargingat SDN2.

Continuousflow monitoringdata at these pump stationsand the SDN2 outfall show that only a

singlebypass occurredbetween 1 March and 30 June 1998. This was the only occasionthat
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stormwaterdischarged from SDN2. The bypass occurredwhen rainfallexceeded the design

rate of about 0.22 inches/hour.The bypass was less than an hour in duration, representingthe

peak of the hydrograph. Because no aircraft-deicingoccurred inthe $DN2 subbasin during or

immediatelybefore this bypass, sampling was not requiredper permit condition$2.4.

4.3 SDS1 BMPs

In the past two years, the Port rerouted drainagefrom stormdrainsto the IWS from two aircraft

service areas totaling 35 acres in SDSI. The objective was not only to reduce glycols,but also

to remove other potentialpollutantsthat may be present in drainage from aircraft service

areas. The effects of reducingglycolsare discussedin Section. 3.3.6.

The first area rerouted drainedabout 1.8 acres of ramp near gate B12. Previous stormwater

samples collected at the SDS1 ouffallcontainedglycols at elevated concentrations during cold

weather. As a result, the Port rerouted drainage from inletsSDS1-98 and SDS1-99 to the IWS

via a structuralreroute from manhole SDSI-100 to manhole IWS-190B.

The second area rerouted, about 16.8 acres, drained mostlyramp areas near the A and B

concourses. This area previouslydrainedto SDS1 only when higher peak flows surcharged

manhole structureIWS-510 (designated SDSI-110 prior to the reroute). Monitoringdata in the

IWS510 outlet to SDS1 showed the resultingbypasses to SDS1 were of relativelyshort

durationdirectly tied to periodsof intense rainfall. The data showed that these bypasses

occurred when rainfallexceeded about 0.2 inches/hour. Otherwise, all drainage from this

second area normallydischargesto the IWS.

Because of the unpredictabilityof these high-flowbypasses from IWS-510 to SDS1, there

were few opportunities to collect samples explicitlyfor purposesof comparing data for

conditionsbefore and after this BMP was implemented. As a result only three of 20 storms

monitoredin the past 4-year period took place duringthese bypasses. Therefore, insufficient

data is available to evaluate the effect this latter BMP had upon SDS1 discharges.
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In recent samples, glycolswere not detected in four of five samplescollected at SDS1.

Importantly,glycolswere not detected in samples fromthe January 12 snow event where

six aircraftwere deiced inthe area previouslydrainingto SDS1. A minoramount of propylene

glycol (6.1 mg/I)was detected in the 8 March 1998 sample. The Port is investigatingremoving

the remainingramp area of approximately1 acre.

Figure D1 (in Appendix D) illustratesthat prior to the drainage rerouting,glycols in SDS1

dischargeswere associatedwith deicing events involvinga singleaircraft. Sampling after the

BMPs were implemented(Figure D1) shows that no glycolswere detected for the two deicing

eventswhere more than 10 aircraftwere deiced in the vicinity of the formerSDS1 drainage

area. Comparison of these two figures to past informationshowsthe improvement.

Comparingdata from the five storm samplescollected subsequentto the firstBMP discussed

above, with the resultsof the 15 samplescollected prior to this BMP shows a decrease in other

pollutants,especially metals (see Table 7 and the BoxPlot in Figure D3, Appendix D).

Future samples from ongoing monitoringat SDS1 shouldhelp to determine the presence and

degree of reductionin these parameters. Nextyear's data set should allowmore statistical

analysisfor significancetestingof these differences.

4.4 SDE4 BMP$

Between 1994 and 1997, the Port completed four BMPs inthe SDE4 subbasin, rerouting

drainage to the IWS from a total of over 17 acres. In order of completion, these BMPs include

reroutes from SDE4 to the IWS for the following:

1. A flush gutter near gates D6-D9, removingapproximately5.3 acres of aircraft
service area.

2. A flush gutter near Air Cargo 4, removingapproximately4.4 acres of aircraftservice
area.
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3. A new pump station for flush gutter drainage near the North Satellite, removing6.6

acres of ramp located intermediate between gates N11-N16 and the taxiways.

4. The North snowmelt pump station, removing0.75 acres of snow storage area.

Because of these multiplechanges on differentdates, it is difficultto splitthe SDE4 data into

"before"and =after"conditions. The net effect of these BMPs was about a 10 percent

reduction in the total SDE4 subbasinarea, and about a 13 percent reduction in impervious

surface area. Removingthese areas from SDE4 eliminatedthe remaining knownaircraft

service areas from the SDS. Similarto SDS1, the recentweather pattern has not yielded

conditionssufficientto discern effects attributableto the many BMPs implemented in past

years. However in the past year, glycolswere detected in only one of a total of 8 samples

collected. Glycol concentrationsin thissample, collected duringthe only winter weather period

in the past year, were very low (11.1 mg/I.) Though aircraft and runway deicingoccurred

duringthis event, it is not comparable to thoseof past years.

4.5 TAXI YARD BMPs

Data support favorable effects of various BMPs implementedat the Taxi Yard 0"Y). These

BMPs includethe use of oil-absorbentmedia inthe catch basin insert "socks" ("Streamguard"

units), and increasedvigilanceby the STITA Taxi Association,which leases this site.

Recent data continue to show low indicatorsof petroleum productsin discharges. The median

concentrationfor FOG in recent samples continuesto remain below the comparative value of

3.7 mg/I. The TPH results from the first two samples collected pursuant to the current permit

show very low values of just over I ppm. Data for TSS continueto be less than one half the

BURP median of 50 mg/I.

The Port also builta car wash facility in the TY. The facility drains to the sanitary sewer and

effectivelyseparates vehiclewashing from the stormdrain system.
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4.6 SUBBASIN SDE4: POLLUTANT SOURCE TRACING \

As stated in the report(Section 3.2.2), fecal coliformsoccasionallyexceed levelstypicalof

stormwater. The Port began a source tracingeffort earty in 1998 to identifythe potential

sources. Initialstormsamplesdid not indicatedistinctsources,and do not indicategross

contaminationfrom sanitary sewage. Two baseflow samples,one each collected duringthe

wet and dry season, were not contaminated, and had very lowto non-detectable results.

Table 7 summarizes the data for these initialsamples. Manhole SDE4-47 is the NPDES

sampling"outfall"locationfor SDE4. Other locationslistedin the table are upgradientof this

location.

Accordingto the literature, surfactants,fluoride, ammoniaand potassiumare suitable

indicatorsof potentialcontamination. Resultscan be compared to ranges indicatingvarious

sourcesof contamination. Ratios of ammoniato potassiumof 0.9 and greater can be used to

indicatethe presenceof sanitary wastewater (Lalor, Pitt, and Field, 1993.) Except for one

occasion,resultsin Table 8 show these ratiosat far less than 0.9. Fluoride concentrations

indicatethe presence of domesticwater in baseflow samples,yet other parameters show that

these baseflows are not contaminatedwith fecal coliforms,ammonia, or surfactants.

The sourcetracing effort is currentlyfocusing more detail on the SDE4 drainage system by

samplingup to 12 different progressivelyupgradientlocations sequentially. These sampling

locationsisolate drainagesub-areas.

4.7 RUNWAY SKID MARK MATERIAL REMOVAL

To maintain properbrakingfrictionfor aircraft,the Port periodicallyremoves accumulated

material from skidmarks depositedby landing aircraft. About biannually,thismaterial is

pressurewashed from the runways,collected, and disposedas solidwaste. About 7 cubic

yards (5 m3)of solidsare removed annually. The waste was analyzed usingtoxicity

characteristicleaching procedure(TCLP) for metals to ensure that it is properlydisposedin

accordance with applicableregulations.
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Table 9 shows the resultsfrom recent compositesamples of thisparticulate waste material,

and estimates total annual mass removedfor copper and zinc. Because lead was not

detected, no estimates are provided. In terms of total mass, these estimates show that this

process removes about 68 pounds (31 kg) of zinc, and 12 pounds (5.5 kg)of copper annually.

Considering only the leachable fractions, much less is removed. Nonetheless, thispractice

amounts to a BMP for metalsabatement, taking place primarilyin SDS3 and to a lesser extent

in SDN3 and SDS4.

4.8 OTHER BMPs

Other operational and source controlBMPs are used at STIA including:employee, contractor,

and tenant training in stormwater pollutionprevention, implementationof a Spill Prevention,

Controland Countermeasure Plan, implementationof Integrated Pest Management BMPs,

pavement sweeping and periodicrunway rubber removal, inspectionsfor illicitconnectionsand

designationof the stormwater management team. The effects of these activities are difficultto

quantifybut are likelyto have an impact on stormwaterpollutionprevention.
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5.0 CONCLUSIONS

Overall, STIA stormwaterqualityis better than regionallycomparable data. Results

continue to demonstratethat stormwaterqualityat the airfieldouffalls under typical

conditionsis consistentlybetter than regionalcommercialand industrialareas. Results

also show that there are differences in stormwaterquality between landside and airfield

subbasins. However, the data tend to indicatethat runoff from non-Portpublic

roadways unfavorablybiases STIA stormwater,especially in the landside ouffall

samples. Nonetheless, overallSTIA resultsare generally lower than resultsfor

roadways and commercialareas.

Monitoringin the past year indicates improvementsin stormwaterquality after BMPs

were implementedespecially as those BMPs that rerouted drainage from the SDS to

the IWS. BMPs implementedover the past year and performance data were discussed

in Chapter 4.
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6.0 PROPOSED NEW INITIATIVES

Evaluation of the stormwater discharges at STIA is an ongoing process. A key factor in

attaining improvedwater quality is implementationof BMPs. BMPs are evaluated as

part of the SWPPP and are part of the NPDES permit requirement. Based on the data

and conclusionspresented in thisreport,as well as other knowledgeregardingSTIA

activities,the followingpotentialnew initiativeshave been identified.

1. Evaluate monitoringrequirementsin the permitand request modificationsas

appropriate,based on the effectiveness of BMPs or other changes at STIA.

2. Continue to investigatepossiblesourcesof fecal coliformsin SDE4 discharges.

3. Explore reroutingof drainage from several minorSDS3 drain inletsbeneath the

overhangs of the C Concoursethat could be responsiblefor isolatedelevated

BOD5concentrationsin SDS3.

4. Continue to monitorglycols in SDS1 dischargesto verify the effectiveness of

two capital BMPs designed to reduceand eliminate glycolsand other pollutants

by reroutingdrainage to the IWS or sealing minor inlets.

5. Require contractor to implementsourcecontrolsand BMP relatedto

constructionactivities.

6. Continue to evaluate tenant activities.

7. Continue to revise and update the SWPPP on a regular basis.
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TABLE 1 SUMMARY OF SAMPLING CHANGES UNDER NEW PERMIT

Change Ouffalls Affected

Increase samplingfrequencyfrom quarterly SDE4 (002), SDS3 (005), SDN1 (006),
to monthly SDN4 (011)

Decrease samplingfrequencyfrom E¥ (012), TY (013)
quarterlyto semi-annually

Decrease samplingfrequencyfrom SDS1 (003), SDS4 (009), SDN3 (008)
quarterlyto annually

Delete parameters: NH3,surfactants,FOG all

Change TPH methodfrom WTPH 418.1 to all
NWTPH-Dx

Bypass samplingrequired(for N. Cargo SDN2 (007)
and N. Snowmelt IWS PumpStations)
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TABLE 2 OUTFALL NOMENCLATURE CROSS REFERENCE

Ouffall Number in Port

Permit Nomenclature Category
002 SDE4 landside

003 SDS1 none

004 SDS2 none

005 SDS3 airfield

006 SDN1 lanclside

007 SDN2 Drainsto IWS

008 SDN3 airfield
009 SDS4 airfield

010 SDW3 none

011 SDN4 airfield

012 EY landside

013 TY landside

014 B none ,

015 D none
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TABLE 30FFSlTE INFLUENCES IN STIA MONITORING LOCATIONS _=_

Total Offsite
Ouffall Area Area Percent

(manhole) (ac) (ac) Offsite Comment
SDE4 149 0.6 <1% Offsitearea of SR99.

(SDE4-47)
SDS1 10.7 5.1 47% Offsitearea of S. 188th St.

(ouffall) includesarea added by City in Fall
1997

SDS2 13.2 2.9+ 21% Offsite 16th Ave S., S. 188th St,
(ouffall) and possiblenon-Portcommercial

area.
SDS3 462 3 <1% Approximateoffsitearea of

(ouffall) S. 188th St.
SDN1 24+ 9.9+ >40% Former SDN1 locationincludes

(manhole publicroad runoff. Additional -.
SDN1-27) 49 acres enters below this point.
SDNlup 13.8 0 0% Aircargo road is about 1/2 of

(SDN1-22) SDN1.

Note:

(a) All area estimates are as of 27 October 1998 and subjectto change.
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TABLE 4 POLLUTANT ANALYTES, METHODS AND DETECTION LIMITS

Subbasins

Analyte Method (a) Detection SDE4. EY SDSI. SDS1.
limit (MDL) SDS3. "l'Y, SDN2 SDS2.SDN3.SDNI, SDS4.SDW3,B.D

mgll SDN4 SDN2
pH 150.1 0.10 X X X

FOG (Oil and
Grease) 413.1 1.0 nla nla n/a nla
TPH (IR) 418.1 rood_=J

1.0 nla nla n/a nla
TPH (GC) NWTPH-Dx

0.15 X X X X
Fecal coliforms 9221 E 2 X X
TSS (total
suspendedsolids) 160.2 0.50 X X X X
Turbidity 180.1 0.10 X X X
BOD5 405.1 4.0 X X
Total Ammonia 350.2S 0.010 nla nla n/a nla
Total Glycols_cj GC FID 4 X X X
Total Recoverable
copper, lead, zinc(_) 200 varies X

Surfactants 425.1 0.10 X" X

(a) Methodrefers to EPA-60014-79-020, March 1979. Fecal coliformmethod refers to 18th edition
of Standard Methods for the Examination of Water and Wastewater, or as revised.

(b) Washington State Departmentof EcologymethodWTPH-418.1 Modified.
(c) Analyzed by Gas Chromatograph, Flame IonizationDetector.
(d) Lead by atomic absorption(hA) furnace, copperand zinc by ICP.

November1998 976079.23

AR 033424



TABLE5 STORMWATERQUALITYCOMPARATORS(=)

Stud' r

Pollutant Units NURP, BURP, Metro, Bellevue, Highway WA State Standard(c),
1983 1984 1982 1996(hI Runoff

_H stdunits 5.2 - 7.4 7.2 - 7.8 6.5 - 8.5

FOG m_/I 2.5 7.8 3.7 30(0_ no criteria
TPH m_l/I 3.7 no criteria
Fecal mpn per 1000to 980 201 50
coliforrns 100 ml 21000

BODs mg/I 9 6.6 no criteria
TSS mg/I 100 50 82.3 106(°) no criteria

Turb mcj/I 19 29.4 based on background
NH3°) mg/I 0.17 0.58 6.8 - 32.6_=)

glycols mg/I not ana/yzed in an)/of these studies no criteria
Surf m_l/I <MDL no criteria
Cd (TR)(")H_I/I 0.7 1 0.93 (")
Cr (TR) (") H_l/I 7 6.9 612 (")
Cu (TR)(")ip_l/I 34 20 10.4 43(°) 5.3(")
Pb ('I"R)(") p_l/I 144 170 210 26.3 466 (.) 16(")
Zn (TR) (") p_l/I 160 120 110 161.4 638 (°) 40(")
AS (TR)(") p_/I 13 360 (")

Ni (TR) (") !pg/I 11 7.3 483(")
log- metals

statisticreported: median mean0), mean normal mean criteria(h)at
median median hardness = 28 mg/I

Notes:

(a) ComparativeValuesin bold.Blankspacemeansnodata available,reported,orapplicable.
(b) Bellevue,1996datafor"SturtevantCreek,downstream"site.
(c) StandardsareforclassAA receivingwaters,seeWAC173-201A.
(d) HighwayrunoffinEngland(seeBoothandHomer,1995).
(el Highwayrunofffroman 15locationinSeattlewith57,000ADT, 43to 54 stormsamplesin

1980-81 (Chui,Mar, andHomer,1982).
(f) Ammoniavaluesandstandardsexpressedastotalammonia,notasammonia-nitrogen.
(g) AmmoniastandardsforpH6.5 to 8.0 andtemperatures5" to 20"C.
(h) Totalrecoverablemetals. WA Stateacutestandardsexpressedastotalrecoverable,calculated

at28 mg/IhardnessusingEcology's"TSDCALC6.XLW=spreadsheet.The hardnessvalueisthe
10thpercentileforthe receivingwaters(source:StormwaterReceivingEnvironmentMonitoring
Report,Port, 1997b). Hardnesscanvarybetweenseason.

(i) ForTurb,Cr, Cu,Pb, andZn, BURP1984datawasmeanof grabsamples,thereforeBellevue,
1996dataare bettercomparatorsbecausetheyrepresentmedian.
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TABLE6 OTHERMETALS(TOTALRECOVERABLE,MG/I)

I I 8b A8 I 8e t Cd Cr I H_ ! Ni S, I A_ I TI
1998 Data sat ¢oun, 17 17 17 18 17 17) 171 171 17 17

median O_OO:P 0002 o_OOl 0000: o ooR o 00o11 o oo7! o oo:_) o_ooo_ OOOl

_tl_ o_oo_ o oo_; o ooi o_ooo_ 0.006 o_ooo:_I o.o17 o oo4J o.ooo_ o o01

75t1_ 0_002 0.002 0_001 0000: 0_00_ 0_0001 0.012 0.00._1 0.000== 0.001

25th 0.00_ 0_00_ 0_001 0_0003 0_005 0_0001 0_003 0_0021 0.000=_ 0_001

#non-detected 17 13 16 14 16 14 6 14 17 16
%non-detecte_ 100% 76% 94% 78% 94% 82% 35% 82% 100_ 94%

acute (@ 28 ppm 9 0.36 0.13 O.O00-q 0.612 0.002 0.483 0.02 0.000 _. 1.4

Acute criteriaderived from Ecology'sworksheet "TSDCALC6.xIs".
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TABLE 7

DECREASES IN POLLUTANTS IN SDS1 STORMWATER AFTER BMPS

Ouffall SDS1 (003) TSS BOD5 Cu Pb Zn

Pre-BMP mean 22.4 26.8 0.062 0.020 0.178

Pre-BMP median 17.0 16.5 0.042 0.013 0.188

samplesize 15 16 15 15 15

CV, % 4% 4% 60% 108% 38%

Post-BMP mean 11.2 5.0 0.023 0.010 0.102

Post-BMP median 9.0 5.5 0.022 0.005 0.082

sample size 4 4 5 5 5

CVT% 10% 12% 45% 98% 29%
% change in mean -50% -81% -62% -50% .43%

% change in median -47% -67% -48% -62% -56%
Changes assume independencebetween concentrationsfrom concurrentstorm events.
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TABLE 8

SDE4 SOURCE TRACING RESULTS

feoel=, feeels, NH3/K +
#n00ml #/10Gml K+, Hard, BODS. i Cond, surf,

Dam event Iooeton |MF) (MPN) Fl-,mgA NH3, mg/I mg/I mg/I mg/I i /_ , mgA

5-Janlrain SDE 4*47 4201 0.2.2 0,042 1.(_ ! 0.041 26.51 <121 56p n/a

5-Janlrain SDE4.43 80 0.06 0.(_4 0.8291 0.151 34.2 <121 57r n/a

5-Janlrain SDE3-91 9490 0.O9 0.223 1.54 0.14 t 36.6! <_SJ 104i n/a

5-Janirain SDE4-31 1480 0.14 0.019 0.25 0.06 14.1 t <12i 331 nla

5-Jantrain SOE_93 540 0.12 0,027 0,848 0.03 21.8 f <12 i 4Oi n/a

9-Jan base|ow I ; ISDE4-47 <_ 0.7! 0.027 1.1 0.02 49.11 4i 104i 0,053
9-Jan basetow ISDE4-43 noaow noe_ noAow noto_ no/tow noao_ no/towi noaow_ no/t_;:

9-Janbaselow !SDE3-91 no/tow noAo_ no/tow nol¢,_ no/to_ noA¢_ no/towl notlo_ no/tc--'.:9-Jan buelow SDE4-31 <_ 1.C 0.005 0.819 0.01t 34., _! <0.025
9-Janbase|ow SDE3-93 4 0.4 O.(X)6 2.3 O.001 71.6 4tl 1621 0,049

15-Jul rain SDE4-47 >1000 i

14-Au_ buelow 8DE4_47 7_ 1.07 0.021: 1.O1 0.02 31.5 <1_.0 0.036

16-Aug norm SDE4-47 1220 50G 0.188 1.58 0.1' 35.4 101 0.203
18-Sap rain SDE4-47 1080G 5_

24-Sap latoml SDE4-47 :>1000 0.325 0.853 1.48 0.84 37.4 111 0.477

3-Ocl s_rrn SDE4-47 >186000 >1000 I I
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TABLE 9

METALS IN AIRCRAFT TIRE SKID MARK MATERIAL

REMOVED FROM STIA RUNWAYS

Metal
cu pl_ Zn

sample
_esults TCLP1 (mgll) 0.042 0.025 6.25

TCLP2 (rag/I) n/a 0.05 n/a
avg TCLP (mg/I) 0.042 0.0375 6.25
total (mg/kg) 1294 93 41 739n
_nmnl_den.qitv(nlcc_ 0 847

mass
estimates kg/m3 ('I'CLP) 0.0007 0.0006 0.11

kg/m3 (total) 1.1 O.1 6.3
Ib/yd3 (total) 1.9 0.' 10.6
relative fractionleached o o_% 0 RO_ 1 69%
approx volume removed**, m3
approx mass removed (TCLP), kg 0.004 0.003 0.53
nnnrnx mn¢_ mmnvL=¢l(tntnl_ kn .__ 0.4(3 31

"lead notdetected in bothTCLP analyses.
1. Sampled by Scott Tobiason8114198,analyzed by Aquatic Research, Inc
2. Sampled by Sarah Olson 9110198,analyzed by Philip Environmental
** estimate of total solidsvolume removed and
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N- $ $ $ ; $ $ _ $ ; ;_
EY SDNlup SDN3 SDS1 SDS4

SDE4 SDN2 SDN4 SDS3 TY

Ouffall

24 results(7"P,6)<MDL(1.0 rng/I)replacedv,ith _alue= 1/2 MDL

compareto Belle_Je1996medianat 3.7 mg/I

FIGURE 2 FOG FOR CURRENT YEAR
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TPH (IR)in STIA Stormwater

June 1997-June 1998

5"0t
4.0 -_.oev_97

__.._.o, _ ___ _ ----!

0.0'
I-- -1.0

SDE4 SDNlup S_ SDN3 SDN4 SDS1 SDS3 SDS4 TY

Ouffall

23 results (43%) <MDL ( 0.25 rag/I) replaoed with value = 1/2 MDL

compare to referenceline at 3.7 mg/I (median Bellevue, 1996) i

FIGURE 3 TPH (IR) COMPARED IN BOX PLOT FOR CURRENT YEAR
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Components of TPH in STIA Stormwater

June 1997 - June 1998

('1"PH-Dxis sumof motoroil anddiesel)
4'

3_ -rT

2' _ol/m _ I'FPH-Dx, mg/I1' T_
=_--_u=R== ..T-.C_OS'_g'_ []TPH-motor oil, mg/I

0 I _ __

-1, ITPH-diesel, mg/I
N- 1 ; 1 7 _ 7 8 8 8 5 5 5 1 ; 1 6 6 6 2 2 2

EY SDE4 SDNlup SDN4 SDS1 SDS3 TY

Ouffall

diesel not detected in 16 (53%) of samples (MDL=0.025)

motor oil not detected in 8 (27%) of samples (MDL = 0.05)

FIGURE 4 TPH-DX COMPARED IN BOX PLOT FOR CURRENT YEAR
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Differences in SDN1 data
above and belowpublic road influences

20,

_15,

._ 10,

o, , iFOG, rn_

8 . BU'rPH OR),n'_/l
N= 11 11 6 6

SDNI SDNIup

Ouffall

100%of FOG <MDLat SDNlup

SDNI _(trerm FOG= 21 rag4on8/7/95notshown

FIGURE 5 IMPROVEMENTS IN SDN1 DATA ABOVE PUBLIC ROADS
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Changes in SDS1 Discharges
BMPs reflected in 1998 data

12'

8 !

8"4,
2,"E

_- o: FOG,rr_J
8 -2 . . mmTPH (IR), mg/I

N= 4 4 5 5 5 5 3 3

1995 1996 1997 1998

year reported

FIGURE 6 CHANGES IN SDS1 AFTER BMPS

k
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Fecal coliforms in STIA Stormwater
June 1997-June 1998

_ 20oo,

_- 1000,

500 ....... :-_

= _ _o ...... ,e_/_, ......... _f4_ •"" "_'..._z_.........
-_ o,
_ -500 ......

N= 10 11 1 3 8 5 9 4
SDE4 SDNlup SDN2 SDN3 SDN4 SDSl SDS3 SDS4

Outfall

11 results (21%) <MDL replaced with value = 1/2 MDL

compare to reference line at 201 per 100 ml (geomean Bellevue, 1996)

FIGURE 7 FECAL COLIFORMS
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TSS in STIA Stormwater

June 1997-June 1998
10o

80

• Do mo aem ueo no o ma,, mae oo o amo amm Do • ol

4O

) •
_ o2° _, __ .........i _ ""

-20

EY SDE4 SDN1 SDN3 SDN4 SDSI SDS3 SDS4 TY

OuffaJl

compareto 50mg/IBURPmedian(referenceline)

outliers:SDE4=253,$DN1=104,SDS4=104

FIGURE 8 TSS FOR CURRENT YEAR
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Turbidity in STIA Stormwater

June 1997-June 1998
100,

80,
"mD3/0119_ 006/10/98

'°' li
_,o, _.. == _.._.........-_,,................:_,.,.,_,:_._..._..__._ ,, _._........_" 20.

0'

I.-- -20

SDE4 SON1 SDN3 SDN4 SDS1 SDS3 SDS4

Outfall
compare to 29.4 BURP median(referenceline)

FIGURE 9 TURBIDITY FOR CURRENT YEAR
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BOD5 in STIA Stormwater
All Data June 1994-June 1998

50,

40,
-Iit_M¢I.g_Wll
O11/23/96

1:_-10
N • 4 3 22 25 10 21 2S 11 20 7 25 22 8

B SDE4 SDNlup SDN3 SDS1 SDS3 SDW3
D SDN1 SDN2 SDN4 SDS2 SDS4

Outfall

32 results (16%) <MDL (4.0 rag/I) replaced with _elue = 1/2 MDL

STIA median of 6.4 similar to 6.6 mg/I BURP median (reference line)

FIGURE 10 BOD5 FOR PERMIT HISTORY 1

1 Because of the scale shown, 8 outlying values from data taken in previous years are not visible. Six of

these occurred during major winter-weather deicing periods, and were related to ground deicing
chemicals as explained in past Annual Stormwater Reports. One other outlier on 9/13/94 in
SDNlwas probably due to an inappropriate connection, since corrected, which was discussed in
the 1997 Annual Stormwater Report.
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BOD5 in STIA Stormwater

June 1997-June 1998

,o!
40 "_'Qs,'_;_

3O

20 _ ....

u_" lo

80
rn -10

SDE4 SDNlup SDN3 SDN4 SDS1 SDS3 SDS4

Ouffall
7 results (18%) <MDL (4.0 rag/I) replaced with value = 112 MDL

compare to 6.6 mg/I BURP median (refmrence line)

FIGURE 11 BOD5FOR CURRENT PERIOD
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Ammonia in STIA Stormwater

June 1997-June 1998

°
"_ 0.0' , I , , I

-,"° -.2
N= _ _ _ _ _ ]

SDE4 SDN1 SDN3 SDN4 SDS1 SDS3 SDS4

Outfall

7 results (35%) <MDL (0.01rag/I) replaced _th _alue = 1/2 MDL

FIGURE 12 AMMONIA FOR CURRENT YEAR
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Surfactants in STIA Storrnwater

June 1997-June 1998
1.20,

1.00,

.80 _

.60, .m. _..

_" 0.00' _

_ -.20

SDE4 SDN1 SDN3 SDN4 SDS1 SDS3 SDS4

Ouffall

1 result (5%) <MDL (0.025 rag/I) replacedwithvalue = 112MDL

FIGURE 13 SURFACTANTS FOR CURRENT YEAR
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Copper in STIA Stormwater

All data June 1994-June 1998
.15' -r_0_0_/96

(3O7/26/95
.10'

_. .05, ===ooo,oo=oo

(._ 0.00'

P- -.05
N. ; _ _ _'3 fo _ 1"8 1_ _o ;_ _'9

B SDE4 SDNlup SDN3 SDS1 SDS4
D SDN1 SDN2 SDN4 SDS3

Outfall

compare to 0.04 mg/I mean for Highway 15(reference line)

compare to 0.01 mg/I medan for Bellevue, 1996 (lower reference line)

FIGURE 14 TOTAL COPPER FOR PERMIT HISTORY
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Copper in STIA Stormwater
June 1997-June 1998

,15,

.10, OD4t2W_
im

®_ gllmummnl mmmmanlmsmml

_ 0.00,

I-- -.05,

SDE4 SDN1 SDN3 SDN4 SDS1 SOS3 SDS4

Ouffall

compareto 0.04 mg/ImeanforHighway15(referenceline)

SDE4 outlierof0.208 mg/Ion10/28/97notshown

FIGURE 15 TOTAL COPPER FOR CURRENT YEAR
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Lead in STIA Stormwater

All Data June 1994 -- June 1998
.05,

"1("10104/

,04 ' z..wll.l/w, _ ,;';",'.,T

.O3, m m

............. ............ ...... .02 , -"

"_ .01 ,I

n," 0.00 : I [ ±s_'s:_lge I ,, 1
I-- -.01

N = 4 3 22 13 10 16 18 11 20 25 19

B SDE4 SDNlup SON3 SDS1 SDS4
D SDN1 SDN2 SON4 $DS3

O utfa II

10 results (16%),= MDL (0,001 rag/I) replaced with value = 1/2 MDL

compare to 0.026 mg/I BURP median (reference line)

FIGURE 16 TOTAL LEAD FOR PERMIT HISTORYTM

1
With Ecology's concurrence,in October 1996 the Port movedthe sampling locationfor SON1 from manholeSDN1-27 to manhole

SDN1-22, upgrsdientfrom publicroad runoff. The previousdowngradientlocationwas more convenient for sampling access,
yet incorporatedrunoff fromthese non.Port areas. This report and the 1997 Annual Stormwster Report show considerably
less FOG, TPH, and Zinc in samples taken atthe locationupgradiantof this non-Portproperty.

2 Because of the scale shown, 3 outlier=at SDE4 =irenot visible:theyare 0.104 mg/I on 2/3/96, 0.098 mg/I on 4/16196,and 0.076 mg/I on
1116197.A singleoutlierat SDS1 is also not visible,0.088 on 4/15/96.
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Lead in STIA Stormwater

June 1997-June 1998
.05

.04 a

_ ,ioom_Bomlelolowlulwwoowmo_moololomluomuomuwll

"_" .01

_ [1.00
I--" -.01

N: _ _ _ _ _ _
SDE4 SDN1 SDN3 $DN4 SD$1 SDS3 SDS4

Ouffall

5 results(13%)< MDL(0.001rag/I)replacedwithvalue= 1/2 MDL

compareto 0.026 mg/IBURPmedian(referenceline)

FIGURE 17 TOTAL LEAD FOR CURRENT YEAR
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Zinc in STIAStormwater

All DataJune 1994-June1998
._'

.50,

.20, oii e,.q,...e,,j i,, e_,,., o. a,,mmoJ eii

n- o.oo,_ _i___-- __
F--- -.10

N • 4 3 22 13 10 16 18 11 20 25 19

B SDE4 SDNlup SDN3 SDS1 SDS4
D SDN1 SDN2 SDN4 SDS3

Ouffall

compareto 0.16 rng/IBURPmedian(referenceline) Highwayrefoffscale

MDL= 0.005

FIGURE 18 TOTAL ZINC FOR PERMIT HISTORY
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Zinc in STIA Stormwater

June 1997-June 1998
.60

.50, --'1-'-

.40a

IN INlm

•2°'...._ M.._....................,_._u.....................
i_ .10, ...................m m mammmm _
n,' 0.oo.
I-'- -.10

N= "_ "_ 3 _ 5 8

SDE4 SDN'I SDN3 SCN4 SDS1 SDS3 SDS4

Outfall

_to 0.16 mg/IBMI_ median(referenceline) I-ighwayrefotfscale
MDL= 0.005

FIGURE19 TOTALZINC FORCURRENTYEAR
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Current Glycol Data
June 1997-June1998

40,

30, {x_3/oe,/g8

20,

-8 10 ' "/Jrc_/I?j'g_

0I
m

•9° -lo
N= i _ _ _ _ _ _.

SDE4 SDN1 SDN3 SDN4 SDS1 SDS3 SDS4

outfall
glycols not detected in 87% (26) of all (30) samples

FIGURE 20 TOTAL GLYCOLS FOR CURRENT YEAR
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Overall Glycol Data
June 1994-June1998

3°0t _
250

_200 _;,,r.._
on"150 -_lt2o_e

100 OO2/o3196._01r30_gs
50,

SDE4 SDN1 SDN2 SDN3 SDN4 SDS1 SDS3 SDS4 SDW3

ouffall

glycols notdetectedin75%(145)ofall (194)samples

3 outliemin 1996(SDS1,SDN2)not_isib_eat scaleshown

FIGURE 21 TOTAL GLYCOLS FOR PERMIT HISTORY
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Overall Glycol Data
June 1994-June 1998

300, _m/3o_
"k_./lf_$6

250,
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on- 150' .1 lr_ot_s

"_ 100

_ 50'

N- ,B "_ ,B _o
1995 1996 1997 1998

year reported
glycols notdetected in 75% (145)ofall (194)samples

3 outliers in 1996not _isibteat scaleshown

FIGURE 22 TOTAL GLYCOLS BY REPORTING YEAR
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APPENDIX A

HYDRAULIC AND HYDROLOGIC ESTIMATIONS

This appendix presents hydraulic information requiredby the STIA NPDES

permit. Paragraph 2 of Section C of NPDES permit specialcondition$3 states

"The Permittee shallsubmitthe followingdata for the stormevent used: date,

duration, the numberof dry hoursprecedingthe storm event, total rainfall during

the storm event (inches), maximumflow rate (gallonsper minute),and the total

flow from the rain event (gallons)." Table A1 presents a summary of monitored

storm events. Tables A2 and A3 present estimates of runoffvolumes and peak

discharge rates. Daily runoff values are presented inTable A4 and illustratedin

the attached bar graphs shownas Figure A1.

Peak dischargespresentedin Table A3 are estimatedby the "rationalmethod" for

each stormevent sampled in the precedingyear. The peak rate of each storm

depends upon the time-of-concentration,or T=, for the particularsubbasin and

the rainfall distributionof the particularstorm. The WATERWORKS model was

used to develop the Tc values presented in Table A5. A peak discharge, Qp, is

then estimatedby the rationalmethod usingthe followingequation:

Qp (gpm) = Cx I x A x 43560 ftZ/acx 7.48 .qal/ft3

12 in/ftx 60 min/hr

where:

C = runoffcoefficient= (0.90(Ai) + 0.25(Ap))/A
where :

A= = the imperviousarea in acres, and

Ap= the pervious area in acres

I = peak intensityin inches/hour

A = subbasinarea inacres

The Port's rain gauge recordsrainfall at 5-minute intervals, thereby resolving

rainfall rates, or "intensities"for periodsas short as 5-minutes. The rainfall record

for the storm of interest is examined to determine the peak intensityfor the time
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span that matches the time-of-concentration. The rain gauge allowsthe user to

aggregate rainfallfor multiplesof the 5-minute recordingintervalthat best

approaches the timesof concentrationdesired. This basin-specificintensitywas

then translatedto an hourly peak intensityusingthe followingequation:

I = i x 60/To

where:

i = maximum rainfalldepth (inches)of a time equal to the time of

concentration

T== the time of concentration,displayedin Table A5.

For example, the T= for SDE-4 is 21 minutes; therefore, the rainfall record for the

stormof interestis examined to find the one period of 20 minutes that has the

greatest rainfalldepth.

As additionalinformation,Table A6 provideschanges in boundaries or percent of

_ impervioussurfaces.
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TABLEA4

1997-98RAINFALLAT SEA-TACAIRPORT

IDay Jun-97 Jul-97 Aug-97 $ep-97 Oct-97 Nov-97 Dec-97 Jan-g8 Feb-98 Mar-98 Apr-98 May-98 Jun-98Rainfall in inches

1 0.01 0.01 0 0.03 0.59 0 0 0.58 0.08 0.59 0! 0.01 t 0.01
2 0.01 0 0 0 0.2 0 0 0.01 0.1 0.17 0t 0.01[ 0

3 0.28 0 0 0 0.59 0,16 0 0.11 0.05 0.05 0.03! 0.01 i 0
4 0 O' 0 0 0.49 0 0 0.31 0.1 0 O! 01 0.0i
5 0 0.13 0 0 0 0.15 0 0.95 0.03 0 Oj O! 0
6 0 0.02 0 0 0.2 0.22 0.01 0.37 0.01 0 0.01 0! 0
7 0 0.21 0 0 0.11 0.7 0,14 0.3 0.01 0 0.1 0 0

0.5 0.01 0.18 0.19 0 0.01 0.018 0 I 0 0 0.69 0 0.01
9 0 0.621 0 0 0.02 0 0.08 0 0 0.7 0.03 0.04 0.23

10 0 0.32 0 0.01 0.07 0 0,06 0 0.17 0.15 0.09 0.01 0.08
11 0.06 0.01 0 0,01 0 0 0 0.01 0,33 0 0,14 0.01I 0

12 0 0 i 0 0.01 0 0 0 0.22 0.5 0.01 0.02 0.01 0
13 0 0 0 0.3 0.02 0 0 0.16 0.18 0.01 0.01 0.02 0,01
14 0 0 0 0.04 0.1 0 0.01 0.8 0.1 0 0 0.23 0.01
15 0 0 0 0,48 0 0 0.87 0.05 0.03 0.06 0 0.01 0
16 0.02 0 0 0.81 0.01 0.49 1.17 0.52 0.03 0.04 0 0 0
17 0.36 0 0 0.74 0.21 0,11 0.03 0.18 0.13 0.01 0 0.01 0
18 0 0 0 0.03 0 0.01 0 0,39 0.31 0 0.01 0.01 0
19 0.02 0 0 0 0 0.88 0.02 0.02 0.1 0 0.01 0,01 0
20 0.18 0 0.07 0 0 0.01 0.18 0.07 0.18 0 0 0.01 0
21 0.09 0 0 0 0 0.01 0 0.31 0.13 0.19 0.01 0.01 0
22 0.01 0 0 0 0.02 0.21 0.08 0.19 0.03 0.79 0 0 0.01
23 0.02 0 0.08 0 0.01 0.46 0.02 0.88 0 0.43 0.8 0.01 0.07
24 0 0 0.12 0 0 0.11 0 0.27 0.01 0.25 0.08 0.65 0.45
25 0 0 0.07 0.37 0 0.01 0 0.19 0.16 0.16 0 0.14 0,01
26 0 0 0.411 0.44 0.08 0 0.04 0.01 0.01 0.01 0 0.37 0.01
27 0 0 0.25 0.01 0_ 0.01 0.03 0.01 0.05 0.01 0 0.52 0.01
28 0.45 0 0.03 0.01 0.9l 0.18 0.01 0.04 0.661 0 0 0 0
29 0 0 0 0 1.2 0,35 0 0.23 0 0 0.01 0
30 0.01 0 0 0.16 0 0.03 0 0.01 0.06 0 0.01 0
31 0 0 0 0.1 0 0.12 0

dailymax 0.45 0.5 0.41 0.81 1.2 0.7 1.17 0.95 0.66 0.79 0.5 0.65 0.45
total 1.49 1.22 1.03 3.45 5.51 3.87; 2.56 7.20 3.67 4.0 1.04 2.13 0.92

% av_l* 99% 161% 90% 184% 171% 66% 43% 134% 92% 113% 45% 125% 61%
/td 1.49 2.71 3.74 7.19 12.7 16.57: 19.13 26.33 30 34 35.04 37.17 newyear

%ave* 99% 120% 110% 136% 149% 116% 94% 102% 101% 102% 99% 100% newyear
ave* 1.5 0.76 1.14 1.88 3.23 5,83 5.97 5.38 3.99 3.54 2.33 1.7 1.5
avg cure* 1.5 2.26 3.4 5.28 8.51 14.341 20.31 25.69 29.68 33.22 35.55 37.25 newyear
# "storms" 4 0 1 2 2 5 2 4 1 3 1 2 2
# sampled 3 0 1 0 1 3 1 2 0 2 1 2 2

monthmax* 3.821 2.39 4.591 5.951 8.95 10.71 11.85 12.92 9.111 8.4 6.53 4.76 3.82
month rain* 0.131 T J 0.01J T J 0.31 0.74 1.37 0,58 0.351 0.57J 0.33 0.12 0.13

*Source: NationalWea_er Service(http://161,55.224.l/smithlclimatelsearch.html)
29 possible"storm"events
18 Sampled events (in bold Intable)
3 non-'storms" sampled (grabs only)
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TABLE A4

1997-98 RAINFALL AT SEA-TAC AIRPORT

Jun-97

Jul-97

1.2

1

0.8
0.6
0.4
0.2

0

Aug-97

1.2
1.0
0.8
0.6
0.4
0.2
0.0
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TABLEA4

1997-98 RAINFALL AT SEA-TAC AIRPORT

Sep-97

1.2
1.0
0.8
0.6
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0.0
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TABLE A4

1997-98 RAINFALL AT SEA-TAC AIRPORT

Dec-97

Jan-98

......... ." : "....................... _ ............_.......... _:........................ :"_"',:"="i_i"""::"_i_i'"l°:_.........
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TABLE A4

1997-98 RAINFALL AT SEA-TAC AIRPORT

Mar-98

Note:New NPDES permitineffect3/1/98: requiresmonthlysamplesat 4 ouffalls

0.8_ . _ _.___ :;: -:.'._:: $;_""_:::$;;.+:..'._:_

0.4 _ _ "_ _.'_.":_:_::t_':._._::_

0.0 _ _ _ _ _ _ _ [ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Apt-98

Note:New NPDES permitineffect3/1/98: requiresmonthlysamplesat4 ouffalls.
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- 0.8 _ non.s_rmgrabs:E4,N1 ....... i ; |l0.6 _............................................................. _................................,......
.... i ... " -: ;,_

o.o_.,.--.,---,.---,-, , ,--,...._ im?_, _::!

May-98

Note: NewNPDES permitin effect311/98:requiresmonthlysamplesat 4 ouffalls.

1.2 N4,EY
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0.2
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TABLE A4

1997-98 RAINFALL AT SEA-TAC AIRPORT

Jun-98

Note: New NPDES permit in effect3/1/98: requires monthly samples at 4 outfalls.

1.2
1.0 , ....

0.8 _ _1
!

0.6
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0.2
0.0
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TABLE A5

SUMMARY OF SUBBASIN HYDROLOGIC CHARACTERISTICS

Subbasin Outfall Ap A_ Total Area C Tc

Number (acres) (acres) (ac) (min)

SDE-4 002 52 97 149 0.77 21

SDS-1 003 0 6 6 .90 TBD

SDS-2 004 5 0 5 .25 60

SDS-3 005 222 202 424 0.56 78

SDN-1 006 0 14 14 .90 10

SDN-2 007 7 29 36 .77 50

SDN-3 008 43 17 60 .43 55

SDS-4 009 32 25 57 0.54 50

SDW-3 010 14 10 24 .52 38

SDN-4 011 20 6 26 0.40 TBD

Eng Yard 012 0 1.5 1.5 .90 5

Taxi Yard 013 0 2 2 .90 5

Subbasin B 014 40 0 40 0.25 TBD

Subbasin D 015 35 2 37 0.29 TBD
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Appendix A
Figures
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Appendix B
Summarized Analytical Data for

All Monitored Storm Events
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Appendix C
Field Quality Control Data
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APPENDIX C

FIELD QUALITY CONTROL DATA

Table C1 presentsdata for field quality controlsamples. These data demonstrate the

adequacy and level of confidenceof the Port'ssamplingprotocolsand results.

Because the majorityof field blankdata were near or below analyte detectionlimits, the

resultsconfirmthat littleor no contaminationoccurredin the automatic sampling

process. Furthermore,duplicatesamplescollected bythe automatic samplersusually

displayed littlerelative percent difference (RPD) between a particular sample and its

duplicate sample. The majorityof duplicate analytes had an RPD of less than 20

percent. Only a limitednumber of cases exhibitedmore than the 20 percent RPD

criterioncommonlyused to discern significantdifferences. Such differenceswould

accountfor the variabilityof the compositionof the dischargeand the precisionof the

samplingtechnique.
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- APPENDIX D Page 1 of 2

TABLE D2

SUMMARY OF COMPLETED BMPs

STORM
DRAIN DATE COST

TYPE BMP SYSTEM COMPLETED (if,.d,y
available I

Source Terminate glycoluse for All 12/95 --
Control (SC) ground deicing

SC Store Chemicals in IWS 12/95 --
Area

Treatment Connect snow storage areas SDE4 By 11/1/97
to IWS (008), --

SDN2

(007)
Treatment Connect Port Maintenance SDE4 8196

Shop Yard to IWS (002)
Treatment Connect Loading Dock SDE4 10/95 $25K

Dumpster slotdrain to (002)
sanitary

- Treatment Connect North Cargo Area SDN2 6/97 $188K
(Area 114) to IWS via lift (007)
station

Treatment Connect Cargo Area 4 (Area SDE4 8/96 $13K
100) to IWS (002)

Treatment Connect North Satellite SDE4 10/95 $300K

(Area 106/107) to IWS (002)
SC Seal SDS inlet near Gate C8 SDS3 12/95 $10K

(005)
SC Seal SDS inlet near Gate B5 SDS3 12/95 $10K

(005)
Treatment Connect SDS area between SDS1 5/97 $149K

the South Satellite and the (003)
B Concourse to the IWS

Treatment Connect SDS area between SDS1 8/96 $88K
the South Satellite and the (003)
NW Hangar to the IWS

Treatment Connect Area 112/311 SDE4 11/95 --

(D Concourse) to IWS (002)
Treatment Connect Area 314 SDS3 11/95 --

(C Concourse) to IWS (005)
SC Relocate Hazardous 7/95 $4K

Materials sheds
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APPENDIX D Page 2 of 2

TABLE D2

SUMMARY OF COMPLETED BMPs

STORM
DRAIN DATE COST

TYPE BMP SYSTEM COMPLETED (_""Y
lVlillble)

Treatment Connect Taxi Yard Wash TY 7/95 $30K

Pad to sanitary sewer (013)
SC Evaluate alternative All 12/95 -

chemicals for anti-icingand
deicing

SC Store anti-icing chemicals in All 12/95 --
IWS areas

Treatment Connect airfield SDW3 7/95 -
maintenance sediment (010)
storageyardtoIWS

Treatment Connect Federal Express SDN1 7197 Tenant
loading dock area to IWS (006) Project

AR 033505
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FIGURE D1 GLYCOLS IN SDSl DISCHARGES PRIOR TO BMPS
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SDSl post-BMP
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FIGURE D2 GLYCOLSIN SDS1 DISCHARGESAFTER BMPS
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Changes in SDS1 Discharges
BMPs reflected in 1998 data
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