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1. INTRODUCTION

Thisreportsummarizesthepmcedm_ andresultsofbiologicaltesungconductedonsitewaterfrom
Seaule-TacomaInternationalAirport(STIA)forthePortofSeattle(PC)S).Thepurposeofthesetestsis

toprovidescreening-leveltoxicityinfm-mationm anticipationoffro'realteststhatwillbeusedtosetsite-
specificwaterqualitystandardsviaawamreffectratio.Sitewaterconsistedofreceivingwater,ouffall
discharge,andamixtm_ofthetwo.

AllbiologicaltestingwasconductedbyPammetrix'sEn_tal ToxicologyLaboratoryinKirkland,
Washington.AnalyticalchemistrywasprovidedbyAquaticResearchIncorporatedinSeattle,
Washington.

2. SAMPLE SOURCE AND HANDUNG

SampleswerecollectedaccordingtotheStormWaterQualitySamplingandAnalysisPlan(SAP)
datedDecember11,1998.Highlightsoftheseprocedures,aswellasminordeviationsfromthisplan,
aredescribedbelow.Pertinentclientandsampling/testinformationissummarizedinTableI.

Table 1. Screening-level study: summary information.

Ciiemname PertofScstt_

Parametrtx job zmmher 55-2912-01 (61)

Date of sampling January14, 1999

To_dcltTtesting r_luirmnm_ls Acu_ m:nzning-_'vel C_eri_ _abia bioassays

_m_e location Semlle-Tscoma Inm.maionMAkport

Nsme of receiving water Miller Cr_.k Upstrmmmof l.a_
Mlaer Cnmk I)ewmmmm (@ 81 Ave. S.)
I.akeItehaOmfalltoMillerCreek
WalkerCreek@SR509
Emt Bram:h Des Mokms Creek @ fc_
West Broach Dw Motaa _ near fork

STIA_ SDS-3(OO5)
CityofSm-TscStormOutfltnmNWPonds

Samplescolk___by RanSinmmm,JustinKophs

Samples were collected at eight locations (Table I) during a stormevent (as defined in the POS
Procedure Manual for Stornnvmer Momtoring) on the morning of 14 January 1999. The antecedent
dryperiodpreceding this stormwas 86 hours. Precipitationstarted at 1600 on 13 January and ended
at 1600 on 14 January 1999; samples were takenfrom appmxirnamly0700 to 1000 on 14 January.
Approximately 1.18 inches of rain fell at STIA during this 24-hour storm. Rainfall intensity
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increased from the beginning of the event throughthe thr_-hour period in which the grabsamples
werecollected.

Parametrixstaff collected two-liter grab samples at 15-minute intervalsover a three-hourpenod from
seven of the eight sampling sites. Field staff approachedsampling locations ca_fully from
downstreamto avoid stirringup sediment andcompromising sample integrity. Water level (stage)
was measured in the culvert immediately fol]owing each grab sample. Temperatureand pH
measurementswererecordedatleastonceduringthethree-houreventateachlocation.Fielddata
(i.e., date and time) were recordedin field data logbooks currently located in project files m
Paramemx.

POS staff collected samples at the eighth location (SDS-3), with an ISCO sampler programmed to
take flow-weighted composite samples.

Samples were placed on ice immediately aftercollection, and delivered to the Paramemx laboratory.
shortlyaftercollection of the last grabsample at each location. Within 4 hours of receipt by the
laboratory,all grabsamples were flow-we/ght-.composited into a 10-1itercubitainer based on flow
estimates. Flow at each location was estirn,,t,-dby entering stage measurements into the Manning or
empirica]stageMischerge equations.

Sample waterfrom SDS-3 was mixed with sample water from Miller Creek Downstream and Walker
Creeksites to representthe proposed ratio of ThirdRunway stormwater to receiving water. SDS-3
stormwater,which almost exclusively drainsrunways, taxiways, and infields, is assumed to be
representativeof futurestormwaterfrom the Third Runway. The proportionsof these mixes were
estimated to be I partSDS-3 to 5 partsMiller Creek Downstream, and 4 parts SDS-3 to I pan Walker
Creek based on hydrographsgeneratedusing HSPF.

Subsamples for analytical chemistry were decanted from the ten composited samples into clean
bottles provided by Aquatic Research(samples volumes for dissolved analyses were filtered through
a 0.45 _tmfilter), immediately after¢ompositing and mixing. The subsamples were delivered to
AquaticResearchwith completed chain-of-custody forms on 15 January at 1300, approximately 30
hoursaftercollection.

Two liters of each sample were used by Parametrixfor the 48-hour acute screening-level bioaasays.

Quality assuranceand qualitycontrol elements addressed duringsample collection included:

• bottles labeled with the location and intervaldesignation,
• bottles rinsed three times with ambient water,

• samples collected in new (orcleaned by the analytical lab) HDPE bottles,
• bottles inverted before being placed in water for rinses and grabs (to minimize collection

of surface water),

• interval samples placedin a cooler with ice to maintainthe samples at 4°C.
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3. SCi_G-LEVEL BIOASSAYS

Two limrs of each sample were used by Paramemx for the 48-hour acute screemng-level bioassay.
Test conditionsare summarizedin Table 2.

Table 2. Summary of test conditions for the acute scr_nin_]evel Ceriod_hnia dubia bioassay.

Test Dams 15-17 January 1999

Test Protocol Wadm_ Su_ _ of Ecology, WAC C_p_ 173-205. 1993; W/X)F
Publication No. WQ-R-9_, and M,_ods for M_.mring the Acute Tox_:_ of
F_ and R_'eh_ng Wmem m F_er and Marine Orgamsms (USEPA
1993).

Test Mamriai Compome samples of sire wmcr _ at Seaule-Tacoma lnummional Airport

Test Or_. nlcm_Age C_z_m/a _b/a (wa_ flea); < 24 hours at initiation

Sourve of Organisms In-home cttlnm_

Acclimation Per_ None

N-robe#rat Chamber 5

Volume_est Chamber 2.5mL

T.st Coumnu-mtom 0 and 100%sire warn.

Four

Rd_nce Toxicant Copp_ u copper sulfate

Test Duration 48 ho_

Comx_l/Dilufion Media Nay.rod_ watt. Gold Creek Trout Farm.Woodinville. Washington (80-100

_ Dm_ d Control/ 12 Jmmm_1999
Dilution Water

Pretrutm_ of Dilution Water None

Test _ 30 nil. polypmpyhm¢cups

Lisbt_ Fluomscem bulbs(.50-100 foot candles)

PhoW_ 16hours fight; 8 hours dark

Aeration None

F,_I/_ None

Nc_

Temperam_ 20* I'C

ClmmicmlData Dissolved oxyge_ unnpm_turc,and pH at test initiation and eve_ 24 hours:
conduaivi_at test initiation and mm_imm_; _ alkalinity,salinity,
ammonia, and residual cbJonne at test ini_Uion for 100% site wamr

Effect Mmmu-_ Mortality

TrotA_Uit7 Comm]morudity_]0%

rtport_l Pert_t tin,viral in 100% s_ waun-

Low_st ohm=red effect _ (LOE_
No _ efk=t mncemmion (NOEL")
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4.RESULTS

Rex:oralsofbiologiczlandchemicaldatacollectedduringrasingand_e star/st/ca]analysesusedfor

reportingareincludedinAppendixA ofthisreport.WaterqualityparametersarereportedinAppendix
B. HydrographsforMillerand WalkerCreeksweregeneratedusingHSPF and areincludedin
AppendixC ofthisreport

BioassayresultsaresummarizedinTable3 below.Overall,therewas 100% survivalin I00% site
waterforalltentests,NOECs of100% sitewaterandLOECs of>100% sitewater.Controlresponses
and referu-ncetoxicant resultswere within acceptable ranges for all ten tests.

Table 3. Summary of bioassay results.

Percent Survival

Snmple 10@% Site Water NOEC LOEC

Miller Creek Downstream 100 100 <100
MillerCreekUpstream I00 I00 <I00
STIA Outfall SDS-3 100 100 <100
CityofSea-TacStormOutfalls I00 I00 <I00
Walker Creek I00 I00 <I00
Des Moines Creek-West 100 100 <100
Des Moines Creek -East 100 100 <100
Lake Reba 100 I00 <100
Mixture: SDS-3 + Miller Downstream 100 100 <100
Mixture: SDS-3 + Walker Creek 100 100 <100

3. REFERENCES

U.S. EPA. 1993. Methods for measuring the acme toxicity of effluents and receiving waters to
freshwater and marine organisms. EPA/60014-901027F, August 1993. U.S. Environmental
ProtectionAgency,Cincinnati,Ohio.

WDOE. 1997. Laboratoryguidance and whole effluent toxicity test review criteria. Washington State
Depamnentof Ecology, PublicationNo. WQ-R-95-80. Revised March 1997.
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APPENDIX A

ACUTE SCREENING-LEVEL Cer/odaphn/a dub/a BIOASSAY DATA
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Initial chemical and physical determinations ill 100% site water.

|

Para_t+r M_m_._d SDS-3 STO WC MC DMC-W

Temperature (*C) 8 4 4 4 4

Salinity (ppt) 0 0 0 0 0

Dissolved oxygen (rag/L) 11.0 11.0 11.6 11.8 8.5

pH 6.8 8.1 7.8 7.7 7.5

Conductivity 0tS) 52 58 130 128 155

Total hardness (mg/L as CaCO3) 20 28 50 56 60

Total IIl_Rlinity (ll_g/LaS CAtCO3) 22 32 48 48 86

Total residual chlorine (rag/L) 0.04 0.02 0.02 0.05 0.06

_mn_nlm (Im_/L) 1 <1 <I <1 <1 <l

La Mope colorimetric test kit, Detection Limit 1mg/L

SDS-3 + SDS-3 +

Parameter M*_mred DMC-E LR MCB MC WC

Tmnl_rature ('C) 4 4 4 4 4 e

Salinity (ppt) 0 0 0 0 0

Dissolved oxygen (rag/L) 11.7 10.0 11.1 9.2 9.1

pH 7.7 7.4 7.6 6.9 6.9

Conductivity (itS) 49 245 80 123 71

Total hardness (mg/L as CaCO3) 38 112 32 44 26

Total alkalinity (mg/L as C.aCO3) 22 112 38 68 30

Total residual chlorine (rag/L) 0.02 0.03 0.03 0.07 0.05

Ammonia (mg/L)1 <1 <1 <1 <1 <1

La Motte colonmetrictest kit, Detect/on Limit 1 mg/L
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/_RENDIX C

MILLER CI_:: ANDPROPOSED
RUNWAYOUTFALL

HYDROGRA.PIIS,2-YEARSTORM
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