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To: Port of Seattle project files April _O_2000

From: Doug Henderson / Linda Logan 556-2912-001 (61)

Subject: Range-Finding Water-effect ratio results _0_trx_ Z.

This memorandum summarizes results of range-finding toxicity tests conducted as part of
the water-effect ratio (WER) study for copper in streams receiving STIA stormwater.
The purpose of these range-finding WEKs is to determine if the fmaI WElLs would be
robust enough to warrant the expense of conducting definitive studies. Although range-
finding WElLs were conducted in February 1999, these tests were conducted on simulated
receiving water samples that were mixtures of outfall SDS3 stormwater and imtream
receiving water. Mixture ratios of these two samples were prepared in the laboratory by
combining measured volumes of stormwater and upstream receiving water in proportions
estimated to occur in the receivingwater (based on hydrographs generated using HSPF).
In the event thin mixing zones cannot be granted for the creeks, it was agreed that two
additional types of range-finding WERs be conducted, one without any mixing with
stormwater (i.e., receiving water only) and the other one aft= complete mix, below
outfall discharges.

Sampling

Samples Were collected at five pre-deterrnined locations during a qualifying storm event
on the morning of 15 April 2000. This storm event started at Xh on 15 April and ended
at Xla on 15 April 2000. The dry antecedent period preceding this stoma was at least 24
hours. Approximately X inches of rain fell at STIA during this x-hour storm.

Taylor Associates collected flow-weighted composite samples for X hours during the
storm event from each of the five sampling sites (Miller Creek Upstream, Miller Creek
Detention Facility, Northwest Ponds Outlet, Northwest Ponds Inlet, and Des Momes

Creek Weir). ISCO samplers automatically composite samples based on flow.
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QualiW assurance and quality control elements were followed according to the Port's _i:_,_..
Procedu,_eManualfor$tormwat_Monitoring(POS,1999). .,..

The sampl_ weredeliv=edtoPa_amelzix'stoxicologylaboratorywithcomplet_chain-
of-custody forms in sufBcient time to m_'t the applicable ho_dl.g times. The synthetic
'laboratory water was prepared according to U.S. EPA (1993).

Analysis

The procedure for determining a WER involves using an indicator species to evaluate and
quantify the toxicity and bioavaflability of a compound in a particular site water compared
to that in "eleau" laboratory water. To accomplish this, the chemical of concern (in this
case, copper) is spiked into both the clean laboratory water and site water at known.
concentratiom. A median lethal concentration (LCS0) is then d_ined for each water,
and the two are compared to generate a WEK:

LC50 Site Water
=WER

LC50 Laboratory Water

The W'ER is then applied to the generic water quality standard to derive a site-specific
standard:

WER * C__n_ricWQS = Site-specific WQS

For examplel if the water q!,ality standard for a chemical is 3 _tg/L, and a WER of 3 is
derived for a particular site, the resulting site-specific water quality standard would be 9
_g/L.

Nominal copper test cor_entrations were prepared using a 500 mg/L copper stock solution
made from copper sulfate pentahydrate (CuSO4-5H:0) (CAS#7758-99-8). Since these were
preliminary tests, concentrations were not measured; thus the W'ER_ were calculated using
nominal test concentratiom. However, the stock solution was analyzed by Battelle and
verified to be 500.0 mg/L copper.

The toxicity tests were conducted according to Short-term Methods for Estimating the Acute
Toxicity of Effluents and Receiving Waters to Freshwater Organisms and Marine
Organisms. EPA/600/4-90/O27F, August 1993. A summary of test conditions for the D.
magna toxiciW "ram is _ m Table 1.
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Table I. Summary of test conditions for the acute Daphnia magna toxicity tests. •

Job Name: P_ of Seallie Job Numbs. 556-2912-00I (61) .....

Date: 15-I7 A1m] 2000
I I I

Test Prot_l: Methods for M_m-uring the Acute Toxicity of, Effluents and Receiving Wttters to
Freshwater and Marine Org_ (Pom'th Editiom), EPA/600/4-90/027F, August 1993.

Test Material: Capp_-sp__._ site wam's
Cap_-spiked syath_c labora_ry water

Test Org_mi_age,: Daphn/a reagan; <'24 ]3_ old

Sots: J._hot_ cuh_u'e

Number/Test Chamber: 5

Volume/Test Chamber: 20 mL

Nominal Test Site water:. 0, 12.5, 25, 50, I00, 150, and 200 _tg/L copper
Concentrations: Synthetic laboratory watt. 0, 5, 10, 20, 40, and 80/2g/L copper

Replicate: Fore

Tes_ Duration: 48 hom_

_ Control: Unspiked synthetic-laboratory water
Unspik_ s_ wa_

Test Chambers: 30 mL polystyrene cups

Lighting: Fluorescent bulbs (50-100 foot candles)

Photoperiod: 16 hours light; 8 hours

Aeration: None

Feeding: None

Temperature: 25 + I*C

Chemical Dauc Dissolved oxygen, temperature, ant] pH at test initiation and _,e_'y 24 horn's; Specific
condactixrity _ test _on _ 10c_rilaation; hardness, alicaiinity, ammonia, and resi&ml
chlorix_ at _rst inih_on for 100% site wamr sample; hardness and alt-_]in_-yfor
laboratory and sire water

Effect Measured: Mortality

Test AceeptabilitT. Control mortality <-10%
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Resu/ts

Results of the range-finding watt-effect ratio tests are presented in Table 2. Rcforenoe
toxicant _sults were withl. acceptable ranges. All raw data ah**ts and statistical analys_s
are located in the project fil_ at Param_z4.x.

)O_t4 5{_i) Cu-Spik_dNorthwes_Pondsl_ct60 _O i 143.6 _ 120.93 _b 28.4338790G'V" SiteWa_r

:0_-_ Cu-SpikedNorthwestPonds., _ _ _ C_G 17.83784
_*) D_0 Outl_SiteWatm (. u_q_ _(_C _) 90 /_'_ 132 ' 75.87

7_._ _C_3_'Cu'SpikedMillerereek 92 /¢'_ 168.8 _ 95.03 _5 22.3432])DeteationFacilitySiteWater

k)_ Cu-Spik_MillerCr_kupstreamS_Wamr46 _'._ 111.6 _,_) 120.72 6_ 28.38372"
!

_ _ mC-Cu-SpikedDesMome,s Creek. d,m, _tq--

_.\,'_ WeirSiteWatert _w(\ _ 65 _'S 136.6 5' 6 106.68 _j_525.08299
Cu-Spik_IkboratoryWater 90 _. 0 7.4 425 n/a

ReferenceToxicant('LC50)= Aec_table

WER= Calculatedwatereffectratio
n/a=notapplicabl_ "--
] LCS0adjustedtoa hardnessof50mg/L

In summary, given the results of WER_ estimated based on nominal eoneentratiom (17.8

- 28.4), we recommend pursuing a definitive WER and applieafion of a site-specific
water quality standard for copper.

REFERENCES

Param_trix, Inc. 1999. Water-effect ratio screening study at Seattle-Tacoma International
Airport: Toxicity evaluation of site water. PropareA for the Port of Seattle, February
1999.

U.S. EPA. 1993. Methods for measm_g the acute toxieky of effluents and receiving
wate_ to fi'eshwater and marine organisms. EPA/600/4-90/O27F, August 1993. U.S.
EnviromnentalProtection Agency, Cineimm_Ohio.

POS. 1999. Proe_iure Manual for Stormwater Monitoring. Port of Se,aZfle,April 1999.
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DRAFT MEMORANDUM

To: Seou Tobiason April 24, 2000

From: Doug Henderson / Linch Logan

Subject: Sampling and Analysis for Range-Finding wEP, z in the Absence of a Mixing

2

This memorandum provides a summary of our7 March 2000 meeting regarding the
sampling locations and testing requirements for conducting a second round of range-
finding water-effect ratios (WERs). The purpose of these range-finding WEKs is to
determine if the final WEP_ would be robust enough to warrant the expense of
conducting definitive studies. Althou_h range-finding WEP_ were conducted in
February 1999, these tests were conducted on simulated receiving water samples that
were mixtures of ouffall SDS3 stormwater and instream receiving water. Mixture ratios
of these two samples were prepared in the laboratory by combining measured volumes of
stormwater and upstream receiving water in proportions estimated to occur in the
receiving water (based on hydrographs generated using HSPF). In the event thin mixing
zones cannot be granted for the creeks, it was agreed that two additional types of range-
finding WERs be conducted, one without any mixing with stormwater (i.e., receiving
water only) and the other one after complete mix, below ouffall discharges. The rationale
for choosing these two types of WEKs is described below.

Background

The U.S. EPA has developed guidelines for determining and using WERe. However, the
Interim Guidance on Determination and Use of Water-Effect Ratios for Metals (the
Guidelines, U.S. EPA. 1994) were developed for continuous discharges. Therefore,
applying the Guidelines to stormwater discharges will require some interpretation. The
Guidelines describe three approaches that may be used relative to sampling and discharge
locations in the s_cams. These three approaches are summarized below:

1. Upstream water:. U.S. EPA describes this as the least useful method as it does not
Take into account the presence of the effluent (orm this case, stormwater).

Furthermore, the Guidelines emphasize that a WEK should be determined using the
water to which the site-specific criterion is to apply. However, given the complex.ivy
of the STIA discharges--and that third runway discharges do not yet occur--this
option should be cvalumod. If it can be dcmo_tcd that upstream water is
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appropriately conservative and representative of receiving waters (i.e., the magnitude :_:......
of the -WERwith ups_cam water would not be sit,nificanfly higher than it would be --
downstream after receiving stormwater discharges) and still provides a robust WEK,
then this may be the method of choice for the definitive WER study.

2. Actual dow_reaIn wat_ U.S. EPA states that the most useful samples of actual

downstream receiving waters are probably those taken just downstream of the point at
which complete mixing occurs or at the most distant point that is within the site to

whichthesite-specificcriterionistoapply.However,theuseofactualdownstream
receiving water samples to quantitatively define the WER for a givma discharge is
problematic, as the concentration of discharge in the water can only be approximate
rather than measured, as is done with the simulated downstream receiving water..
Therefore, U.S. EPA oaly recommends this approach for the "'sample-specific WER
approach". The sample-specific approach requires a WER to 5edeveloped

concurrent with every metkl sample collected for eomplianee, ha this approach, a
quotient would be calculated by dividing the concentration of metal in the sample by
the product of the national criterion times the WER obtained for that sample:

Measured Metal Concentration in Stormwater

.(wQc× WER)

A quotient less than one indicates compliance; greater than one indicates a violation.

This approach has several advantages, including:

• Spatial and temporal variation among WElLs with/n a body of water is not a
problem,

• it eliminates problems concerning the unknown relationship between toxicity and
complex receiving water analytical chemistry, and

• it automaticatly accounts for synergism, antagonism, and additivity between
toxicants (U.S. EPA. 1994).

The main drawback of this approach is that it may lead to additional, rigorous and

q_%½ costly ins_eam and ouffall sampling in future NPDES pemfit strategies. The benefit
r_- of this approach is that actual instream biological effects would be quantified
L_-- frequently and conclusively, in contrast to the application of single numeric water

quality criteria. Basel upon previous work, it is likely that results would be
favorable.

Without a mixing zone or an upstream location that is representative of the water
body to which the site-specific water quality criterion is to apply, this may be the only
option for the Port. Mixing zones, which must be established by an administrative
order or other regulatory means, do not y_t exist for POS stormwater discharges.
Because STIA is located relatively high in the Des Moines Creek watershed, a source
of representative upstream receiving water is not r_ti_y available. However, it does
appear that suitable upstream waters exist in Miller Creek. :

AR 024972



3. Simulated downstream receiving water: U.S. EPA recommends this method because
the stormwater discharge and the upstream water samples arc mixed at a measured
ratio. In other words, the simulated downstream receiving water is prepared in the
laboratory by combining measured volumes of stonnwaler and _ceiving water in
proportions estimated to occur in the receiving water. This is important, as the
magnitudeoftheWER willoftendependon theconcentrationofthedischarge.This
istheapproachthatwas usedintheFebruary1999range-findingtests.However,this
approachrequiresaphysicalmixingzoneormodelingtodeterminetheratioof
dischargeandupstreamwater.Giventhatamixingzonemay notbe grantedforthe
creeksinquestion,thismethodmay notbe feasible.

V_ER Study Using Upstream and Downstream Water

Sampling Locations

Given that the February 1999 WERe were conducted using the third option described
above, it was agreed to compare the results of testing using options 1 and 2. Therefore,
for Miller Creek, the upstream sample will be collected above the outer of Lake Reba,
but downstream of State Route 518 ("Miller Creek Upstream"). The actual downstream
water will be collected at the Miller Creek Detention Facility 0VICDF) which is

downstream of the Lake Reba outlet, and just upstream of Lora Lake ("Miller Creek
- Complete Mix,). Samples were collected fi:omthese same locations for the 1999

preliminary WER studies.

For Des Moines Creek, the upstream sample will be collected at the inlet to the
Northwest Ponds ("Des Moines Creek Upstream"), which is actually just below where
this drainage exits from a culvert. This location is the only available known source of
streamflow in the West Branch oft.he creek above STLA ouffalls. Open channel flow in
this reach is limited to just a few hundred feet before entering the NWP. Due to this
limited development of actual "stream" character in this reach, samples may not well
representaquaticconditions.Actualdownstreamwaterwillbe collectedattwo locations
to evaluate the influence of the east branch of the Des Moines Creek which contains

stormwater runoff from STIA (primarily SDE4, SDS 1). One actual downstream sample
will be collected below the outer of the Northwest Ponds (NWP), but above the outer

from SDS4 ("Des Momes Creek Complete Mix West"). This location engenders mixing
of runoff from ouffall SDS3 within NW'P. Ouffall SDS3 drains the majority (74%) of the
existing STLA aLrfield and 48% of the entire STI.A SDS. The other actual downstream
sample will be collected below the confluence of the east branch of the Des Moines
Creek at the upper most Des Moines Creek Weir ("Des Moines Creek Complete Mix").

It should be noted that except for the NW'P inlet sampling station, the three other instream
sampling locations are existing King County flow gaging stations. Importantly, other
non-STLA sources of stormwater exist in both upstream catchments, including several
miles of state highways 509, 518 and local city streets and other urban areas.
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Sampling Methods
J

To maximize information, samples will be collected concurrently with the quarterly "
NPDES monitoring requirements during a qualifying rain event as described in the Port's
Procedure M_ual for Stormwater Monitoring (POS, 1999a). A qualifying rain event
requires at least 24 hours of antec_xicnt conditions with less than 0.1 inches of rain. All
samples will be flow-weighted composites, consistent with the Port's NPDES sampling
protocols. These samples will represent the discharge that occurs approximately between
the first 0.2 and 0.6 inches of rainfall. A minimum of two hters of sample will'be
collected for each site: approximately one liter for the analytical chemistry, and one liter
(minimum) for the range-finding WERs. Field personnel will spht samples for ddivery
to each of the two laboratories involved. Fieldwork and sample handling will be in
accordance with EPA 1664 "clean techniques" adapted for stormwater monitoring as
described in POS, 1999b.

Analysis

Stormwater and receiving water samples will be analyzed for total and dissolved copper,

i_. For Supporting information about sample characteristics, samples will
also be analyzed for hardness, total suspended solids, total organic carbon and dissolved
organic carbon. These parameters will be measured by Aquatic Research Incorporated.
The above parameters will be measured within the parameter-specific holding time _-
requirements.

Keceiving water samples will be used in determining the range-finding WEt_. The
WERs will be calculated based upon acme bioassays conducted at Parametrix's
Environmental Toxicology Laboratory in K.irldand- Samples will be delivered to the
Paramewix's Laboratory in the one-gallon glass jars used m the field_ Parametrix will
transfer the samples into collapsible LDPE cubitainevs, sign the chain-of-custody forms,
and return the glass jars to the Port. The range-finding WER bioassays will be initiated
within 36 hours to meet sample holding time requirements for toxicity tests.

The range-finding tests will consist of concurrent acute toxicity tests using Ceriodaphnia
dubia or Daphnia magna with copper-spiked receiving water sample and copper-spiked
laboratory water. Copper will be spiked into the test solutions from a 500 mg]L copper
(as cupric sulfate, CAS #7758-99-8) stock solution. Unlike a definitive WER study,
exposure concentrations will not be analytically verified. The resulting LC50s will be
based on concentrations calculated from the known copper additions only. Although this
approach falls short of the requirements associated with proposing a site-specific criterion
to the state and federal agencies, it does provide an inexpensive estimate of the
magnitude of the WER thai could be obtained from a definitive study.
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P_ferenees

POS 1999a- ProcexiureManual for Stormwat_r Monitoring. Port of Se,attle,April 1999

POS 1999b. Adapting Clean SamplingTochniques for POS NPDES Stormwat_r and
other Stormwat_rMomtoringProject Neexis. Scott Tobiason, Port of Seattle, June 1999.
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AQUATIC RESEARCH INCORPORATED _ _" ! _"

S9'_7 AURORA AVENUE NORTH, SF._'r'fI_ WA 98108

PHONE.:{'206) B.52-2715 FAX: {206) 632-24_.7

CASE FIIJE NUMBER: PO"_}OS-29A PAGE I

m

REPORT DATE: ,._1_

FINAL B.EPOKT. LABORATORY ANALYSIS OF 8ELF.,C'I"EDP_ Off wA*r_P.
|SAMPI2_ FROM PORT OF Wr.ATTLE l

CASE NARRATfVE

lSlx wat_ s_nples were received by the labcraWry m condition. No d_culue_ were e_countered m the _ s_naly_ c_ these

eood

sample_. Sample dam follows while QA/_E da_ is _mta_ed on subsequent pages;

DATA

"ms Ttrms_rrv TOC DOC

SAMPLE ID .,_/]) _ru} /m_/]) Im_/l)
NPI_O4140o 17 6.0 12.6 12.1

_r'otrro41aoo 12 2.5 7.63 7.84
D_,V_RO_;400 36 6.5 7.55 7.22

_ta_o_} 400 63 14 12.5 10.9
_DP04;40¢ 21 6.4 14.1 12.1

Mcu_,,_}4oov ]02 15 I0.6 I0.2
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AQUATIC RESEARCH INCORPORATED

LA_SORATORY_ CONS_TING SERVlCY._
Sg2T AURORA AVENEE NORTJK. I_ATTI_. WA _IOS

PHONE: ['2.06) _2-2716 FAX: (206] _-2417

, i

casE Fn.E _ _S0OS-_B PA_E I
REPORT DATE: 08/11 I00

J

S_: v_U= _-_ie_ _ re_v_l by the la_'a'_'y m good c_,_non. _'='_. l_ for _1 r_..ovm-_lc me_ls analysts _ _
w EPA proccdm'es. No _es were encountered tu the preparaUc_ or =,_yms of th_s sampl_ _,_y,. 1¢ da_ follows while QA/QC dam _s

Unne_ on the subsequent page.

DA_'A

.... I ' TOTAL iq_CEPV_]_IJ_,E blEI"A£.S. DISSOLVE_ M_'TA_,
CO_ LEAD _ COPPF._ bEAD ZINC HARDI_

5._4:PI._ LD., _mg/t_ .m_, l_ Img/_ tmgn) ring/i) tmgn) , !mg_::C_/l_
_o_,oo o.o_op <o.oo2o o.o_ 0.09.80. <o.oo2o o.o_e ,. e_.?

_,_ou'n_ _4oo' 0.0043 <0.0020 <0.005. 0.0033 <0.0020 <0.005 96.0
z:_wBmo_;4oo 0,0058 <0.002,0 0.0 ]4 0,0056 <0.0020 0.005 72.?

MauPo4_*,oo 0.0056 <0.00:_,0 0.020 O..0040 <0.0020 0.007 64.1
MP-.D_O_400 0.0044 <0.,0020 0.011 0.0047 .<O.0020 <0.005 95.2

MCUPO,_;,mOD 0.0050 <0.0020 0.021 0.o044. <0.0020 0.010 64.i
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AQUATIC RESEARCH INCORPORA'r_D

LABORA'rORY& 0ONSD_'HNGSI_WICF-.8
S927 AURORA A_ NOEI'I'L BlCA_ WA 9SI08

I=_ON_ [206) e_-_7].5 FAX= {206] _-2417

C.ASE F'K,E NUMBER: POS005-29A PAG.E 2

REPORT DATE: 05/1.1/oo
_: o4/14,/oo DATE R.F-,C_IVED: 04/1_/0o

R.EPOI_. I.,ABOII_TORY _YSlS OF 6EL,I_"T_ PARAME'rE_ ON WA'I"ER
FROM PORT OF _TTI,E

_I_ DA'rZ ." -

p_'r_ _ TUKBIDFFY _

NO_ml_ NA NA NA

l_'t-lOD E;PAI_.2 EPA 180.I EPA 160.2 _PA 180.1
D,_'r_ANAL.Y'Z_D 04118100 04115100 04120100 04120100

PR_C'n_L 9_.vdcn'rA'nONu_Tr 0.50 0.10 0.250 0.250
Dm_CTZON_ 0.50 0.10 0.100 0.100

DU_

omoINA_ 36 6.4 <0.250 ¢0.250
DU_ac._.'rt: 35 6.5 <0.250 <0.250

m,D 2.82% 1.55% NC NC

sPn_

OmGINAI. <0.250 <0.2.50
3.86 3.81

s_m¢ At)D_:) 3._0 3.60
%RECOVlU_ NA NA 107.22% 105.8,3_

_:)UND }0 8.2 2.01 2.01

TXUt_ }0 , 8.0 2.00 2.00
,_ Rlccov'E_m' 102.00% ! 02.50% !00.25% }00.25%

<o.so I _ f" _.=,o . I .=o._o

Swv_ Lazc_

Lal:m_torv ]_o'¢olm" .._a
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AQUATIC RESEARCH INCORPORATED

LABORATOET & CONBKILTING SERVICEB

S9=7 AURORA AI;IZNDENORTH, BEA_, WA 9S105

I_IORZ= _J)6} _.-2715 FAY_ {206) 6132-2417

CASE FILE NUMBER.:' POSOOS-29B PAGE 2

REPORT DATE: 05111100

B_M_L]C]Eh. 04114/00 ]]_"IE _IV'E_. 04/15100

AL RE_PORT, LABORATOIRT ANALYSIS OF m_z-__CrEDP_ OR"WATER

$ FROM PORT OF BEATTLE

_/_C DATA -TOTAL & DIB_:L_VED METALS

Oc PAR_4ErER COPPER _ ZINC COPPER _ ZINC

CA5NUMBER 7440-50-8 7439-9_o I 7440-66-6 7440-50-8 7439-9_- l 7446_66-6 NA
METHOD EPA 220.2 EPA 239-2 EPA 200.7 EPA 220.2 EPA 239.2 EPA 200.7 EPA 130.2

_.r_ ,_uu,,t,zm_ 05/091OO O5/o91oo 05109100 05109100 05109100 05109100 O4/18100
]=_ _uwmTrrA'no_a_ 0.0020 0.0020 0.005 0.0020 0.0020 0.005 ">.00 ,

ozrF,c_oN uam 0.o010 0.0010 0.005 0.0010 0.0010 0.005 ,1:oo

DUPIAC,ATE

, , ,. ,. ,

omo_N,,u. 0.0442 ,c0.0020 0.016 0.0047 <0.0020 0.009 63.7
DUPUC_TE 0.0427 <0.002,0 0,017 0.0053 _ .0020 0.007 63.7

RRD _.45% NC 6.06% 1_.0.0% NC 25.00% 0.00%

SPIKE,SA.MY',..E

omo_ 0.0442 <0,0020 0.016 0.0047 <13.0020 0,009 63.7
SRUKEDSAMPLE 0.055 1 0.0118 1-01 0.0149 0.0106 1.04 83.6
s_u_ AnOED 0.0125 0.0125 1.00 0.0125 0.0IP.S l.oo 20.0

,_ _¢co'u'm_ .... ,87.20% 94.4._ 99.40% ,B1.60_ 84.80% , , 103.20% .99.67%

9c c'm_:=
Im_/l)

0.0264 0.02,59 1.02 0.0264 0.0259 1.03 40.7
TRUE 0.0250 0.0250 1.00 0.0250 0.0250 1,00 40.0

w RECOVERY 105.60% l0'_.60% 101.70% 101.20% 96.00% 102.80% 101.63%

RR,KPm.,_ , <o.0010 <0,.0o10 <0.005 <0.00I0 <0.0010 <0.005 <_..00
BL,M_ _ %_ 98.3% 101.0_ 103.0% 98.3% 101.0% .h_ NA
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AQUATIC RESEARCH INCORPORATED

LA3BOEATORY & CONST_TXNG SERVICES

s_7 aUROR._,,AvJ_1,mJ_,NOR'Z'_.LsCa,_ WA _I_

CASE 1_ .N[.,_3E]_ PO,._OA PAGE l
REPORT DA'IT,: o_ i I _1o0

r_M3PL_, o4ilSlOO DA'I'E RE,C_IVED: o41_81oo

REPORT, LABORATORY ANA_YSlS OF SELECTED P_ oN WATER
FROM PORT OF BF.ATTLE

CAS_ NARRATrVE

IOne wau_- _--m_e was retired by the labormory tu 8ood c_m_tUc_. No dlffl_.dnes_ _no_umered rathe prepamtmn _- analyms of thin sample.

_ml_e data iollows while _AIQC _=m m conmme_ on subsequent pa_s.

EUIRD"I,EDATA

l ITu_mr_ TOC DOC

SAlv_W.._]D . tmg/_J r_rr'vj tm_!l} (o:_/l)

/

AR 024981



AgUAT]C RESEARCH INCORPORATED

LABORATO_Y & CONSULTING SERVICES

Sg27 AURORA AVENUE NORTL SF._TT_, WA 9810S
" I"_ON_: (20_ 682-_.715 FAY,.: (206) 6S2_2417

Cas__n_ NUMSS_ eOsoos-80z - e_ i
REPORT DATE: . 051111OO

SAMPLED:. Ot/XSlOO I_TE _ Ot/XS/OO
]REPOI_I', LABOR&TOI_T AWALTBI8 OF SEL]F,c'rL_ PARAML'_]i_S ON WATER

CASE RARRATIVE

Fot_r water samples w_e received by the laborato_ in good concUtton. Samples fo_ total re_vve_ble metaYs analyl_s were _lgested

acco_:llx_ to EPA procedm'es. No dlfl_u.XU_ were encountered *n the preparation or analysts at"this sample. S,Ta_,Ie dam foX]towswhile

_A./_C Ctata is contained on the subsequent page.

SAMPLE DATA
i

_ _ t COPPER LEAD ZINC i H_3)_

ID Imgtn tm_ tml_/l_ _mt_n) tmgn) *m_t_ _.m_m_tn
_x,,_oo-B I <o.oo2o J .-.o.OOzo I .-_.oo,_ ,:o.oo2o J ,_.oozo I .-o.oo_ e.s_
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AQUATIC RESEARCH INCORPORATED

L&BORATO][_Y & CONSULTING 5]_ICRS
3927 A,UROP.,.A.&'V]_IURNOK'rI.L EF..,A'rI'I.,_..WA 981(}8

PIIOW_.:_ms) e._-2T15 PAX: r'2o6) qS8_,-_,417

CAS]_ _ NI.IM]8_R: ' POSOOS-30A PAGE 2
]RE]PORT ]DAT]_,: o5II110o

8AMPLEr. o4/lS/oo DATE RECEIVE_. 04/18/00

REPORT. L&BORATORY A_m_,YSXSOF _ PAP.AMET_ O_ WA'I"n_
FROM PORT OF SF-.ATTI_

QA/_:: DATA

__ NA NA NA NA
IMI_'q'HOD EP.A160.2 ]_.A]80.1 _A )(_0.2 E;PAISID.I

I_TEANAbYT..]_ 04/18100 04/!8t00 , 04/20/00 04/2,0100
PRAC'nCAL@u_rrrrAT10__ 0.50 0.10 0.250 0.250

D_ON LDdrr 0.50 0.10 O.100 0.100

DIJPLICATE

]D Is_TCltl le,_tlmslsmo4s m,tlm_Imm.4s IB,INO*IUm04

omamAL 36 0.35 <0.250 <0._0
D_C,,.TE 35 0.35 <0.250 <0._

RP_ 2.82% 0.00% NC NC

spllcESAMPLE

SJO/LZS_ lID m.um*imm.a Im-sm_is0o_

OmOnVAL <0.250 <0.250
:_.8fl :_.8]

ADDF.D 3.60 3.60
_ NA NA ]07.22% 105.83%

@C Cxdnzo_

mrJJ
Fou_ ]0 0.80 2.01 E.O1
TRUE l 0 0.80 2.00 2.00

_ ]02.00% }00.00% ]00.25% ]0o.2_%

Ste,_a _
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AQUATIC RESEARCH INCORPORATED

L_RATORY &CONSULTINGSERVICES
Sg27 AURORA AVEffU_ NOlCrff, _ATTL_, WA 96105
PHONE: {206)6S2-_715 FAX= {206)6S_-_417

LGASE FILE Rua_uuE=¢c POS0OS-SOB

PAGE 2

REPORT D&TE: 05/11/00

04118100 ]X_TE _ 0411SI00

I_¢PORT, LABORATORY ANALYSIS OF _._ PA]_TJ_ICS ON WATER
FROM POICT OF SF=&T13_

_IgC DATA -TOTAL &DISBOLVJ_D ]b_'TALS

Qc p_,_u,,IErE_ co_¢ LEAD ZINC COPPER LEAD • ZINC _u_nee¢_

_miR/l) {m_ll_ i_/l} . (xng/'l} (n:_/l} (m_/'l} ,_.¢._o-06,,I)
c_s NU)_3ER 7440-50-5 7439-92-i 7440-66-5 7440-50-8 7439-g2-I ?440-66-6 _
METHOD EPA 220.2 EPA 238.2 EPA 200.7 EPA 220.2 EPA 239.2 EPA 200.7 EPA 130.2

_A'rt; *_L,U,',_ED 05/09/00 05/09100 05/09100 05109/00 05109100 05109100 04-/18/00
p=u_-'nc_,;,tmm'n'^'no_u_'r 0.0020 0.0020 0.005 0.0020 0.0020 . "0.005 2;00

_0_ _r_rr 0.0010 0.00 l0 0.005 0.00 I0 0.00 lO 0.005 l.oo

DUPIACAT_

omGIN_. 0.0442 ¢0.0020 0.016 0.0047 ¢0.0020 0.001_ 17.5
DUP_C,A.'r'E 0.0'427 <0.0020 0.017 0.0053 <0.0020 0.007 17.8

RRD 3.45% NC 6.06% 1_.00% NC 25.00% i.10%

SPIKE5A)aPLE

SJ_JPLE ID _C_ =a_ _113e _ _ _

ormolu. 0.0442 <0.0020 0.016 0.0047 <0.0020 0.009 17.6
SPIKEDS_=LE 0.0551 0.0118 1.01 0.0149 0.0106 1.O4 37.7
sP_EADDED 0.0125 0.0125 1.00 0.01_5 0.0125 1.00 20.0
%RECOVERY 57.20% 94.40% 99.40% 81.60% 84.B0% 103.20% 100.65%

_?.CHEC_

0.0264 0.0259 1.02 0.0264 0.0259 i.03 40.7
, T_U_ 0.0250 0.0250 1.00 0.0250 0.0250 1.DO 40.0

v. REC.OVER_ 105.60% 103.60% 101.70% 101.20% 96.00% 102.80% 101.63%

_mao_ <0.00}0 I <0.0010 <0.005 <G'.O010 <0.0010 <0.005 <2.00
SRU_,_R_COVERY 98.3% I lO 1.0% 103.0% 98.3% ] 01.0% N_ NA

Submtned By:
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...... _ AQUATIC RESEARCH INCORPORATED

LABOItETOET _ CONSULTING SF.,E'VICES

S927 RL'RORA AVENUE WORTH. _TTLE. WA _I08

PHONE,."[208)6._2-=T15 FAX: [206)6S_,-2417

CASE FILE _Pu POBOOS-28A PAGE I

REPORT IIETE: 05111100

O4/IS.14100, DAT_ R_CZIV-E_h 0411410@

REPORT, LABO_TORT _ram OF _ P_i_s oN WATER
FROM _ OF _TTLE

CaS_ RARR_TtVE

e._muup ah_- _u-acncm bu_ prior to _ml s_nple ¢xm_U'anon. No di_cu_ w_e _-c_ame_d m the/_pm'ancm _ analys_ .f these ssmpl_.

Sample _m foHow_ while QAIQC dala m c_o_Xne_ on subsequent pa_es.

DATA

_" NWT_-DX
pl-l r_. _u._ DIF_EL MOTOR O_

5DE4_ X_0 GRAB 6.69 130 <0._5 0.29

_n_,,o413oo ORA2 7.69 8 <0.0_ .¢0.l0
sDr,_xsoo aR_,_ 7.39 38 0.17 0.35
SDNI_41_¢_ GRAB 5.94 ¢ 2 0.10 0.I_

I GLYCOLS
Try5 TUR_ BOIl5 ET_ PROI_/LENE TOTAL

ID ,mgn_ ' th,rtr_ tmgn_ ,mCn_ _mgt_ ..!.mgn_ .

_O41_00 CO_ 59 2.2 8.88 ', <2.00 <2.00 ][ <2.00

s_e._414o0 co_ 15 7.2 18.1 <2_00 <2.00 <'2.00
SD_404 X_0 CO_':_ 4.7 4.5 5.62 <2.00 <2.00 <2.00
_DNI041_,0 COMP 46 15 6.54 <2.00 <2.oo <2.00

TOC Doe

SA/aPL_ XD tm_ ,q_) txng_
5D_4.04Z_m0_o_ 7.11 6._7
SDS_O_I_00COX_ 1_.0 8.88

SDN404X_0 _Oldl* 5.3_ 4.90
SD_C_ISO0 CO_ 6.35 5.93
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AQUATIC RESEARCH I_CORPORATED

LABO]_ATOEY & OO_TING BEK'VI_

8927 AURORA AVJZN_ NO]K"Z_K,BKAT'Z_, WA 96108

l_Ol_; [206) 652-:1715 FA,_ (206) 6S2-2417 _+

_ _ lq'UJb_B_R: POB005-28B PAGE 1

o411_14too ]BUL"I'Z_ 04114100

R]_PO]K'I', I,ABOI_I.TO]RT ANALYBIS OF B]ZLF,CTJ_ p_RS ON WA'I'J_

FROM POlar OF SiZATILE

CA_ NARRATIVE

Four water samples were recmved by the laboratory m good condlnon. Samples+for total recovera_e metals _nn_y_s wc_e d_ested
acccexJIDg to EPA procedures. No difficul/les were encountered tn the prepamflcm or analysis of this sample. Ssm_e da/_ follows w]_Lle

_/OC dam is contained on the subsequent page.

6AMPI_ DATA

+ I XOrAL_COVE_ METALS Dm.SOLVED_S
COPe_ LEAD ZINC _ LEAD _NC HARDI_I_SS

._.v.,,oc+sooco_ o.ot'_e <o.oo_ o. is+ o.o,sa ¢o.oo2o o.los i e.8
SD_3041400_ 0.0244 <0.0020 0.029 ., 0.02,12 <0.0020 0.016 39.7
sm_o_; soo corm 0.0442 <0.0020 0.016 0.0417 <0.0020 0.009 45,.9
SDNIO_laO0COke, "' 0.0347 <0.0020 0.410 0.0258 <0.0,020 0.356 /17.6_"_. _C;-,,-) '
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"- _ AgUATIC RESEARCH INCORPORATED

_l_P_'J_z" & CONrOL'X1NGS_'ICZS
s927 AURORAAVER'JENO_ Sr.ATTLE,WA9610S

PTIOR_ _D6J 63_:_715 FAX_ 1206) 632_2417

_ FILE NUMBEFu .... POSOO_-_A PAG]_ 2 '

DATE: 05/11/00
O4/lS.14/O0 D_T]_ ]R_X_VE_. 04/14100

REPORT, L&BOP.ATORY ANALTSlS OF IIELECTE_ PARAMETERS ON wA'rE1%

FROM PORT OF I_,ATTLE

QC P_ pI_ _ccu_ DIESEL MOTOR OIL

l#1 ] 00ml) ImlZll) fml_/l)
c_ _MBER N_ NA 1_ NA

METHOD EPA 150.1 SM 18 g221E N_urPH-DX NWTpHoDX

DATE ANALYZED 04114100 04114100 04118100 04118100

_D DErEC'nON MMrr 0. I0 2 0.05 0.10

RRAc'nc,AL QUANrn'ArJON UMrr 0.]0 2 0.05 0.]0

DUPI.IC,ATE

ORl_ll,/AL < 2 0.]0 0.13

DURJCAr_ < 2 0.05 0.lfi

NA NC NC NC

SPIKE t,_t_LE

8AMPt.,E ID

ORIG/N_L

SPffJE:DSA_.E

ADDED

%_ NA NA NA NA

QC C/-_CK

mg/l
_ot,_ '0.50 1

0.50 1.00

,_ RS,COV'_z_ _ MA 300.00% 102.00%

_ ' I • _ I .-.o.o_ I <o.ib
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AQUATIC RESEARCH INCORPORATED

I_BGR_TOI_ & CONST_L_[NG SE31L_ICI_
SW_7 AURORA AVENUE NO_I_L _TTLE. WA _I0S

+ PHOH3t,:(206) 8R2-27"15 FAX: 1206) 6B2-24_17

le.__ram:_ ,,o,m,o_._.A PA_ s
IREPO]_T DATE: o_/11/0o
_E]L&.T]__. 04/18.14100 ]DdLTE ]P-_AV,F.;I_. 04,/14100

¢AL REPoI_r. LA3_O_ ARAL,TSIS OF SELECTED PARAM_I_J_ OR WATER
_S,AMI'_JCSFROM POle'/"OF B_,ET'/'LE

• I GLYCOLS
m

P_ _ TURBIDrrY BOD5 _ PRovn,im_
I

tmgn_ im"cu), tmffn) tmj_n) tmBn)
ca.sN'JMB_.R _ /CA NA 207-2l -1 57-55-0

METHOD EPA 160.2 EPA 180. l EPA 405. l AR SOP AR SOP
DAT_YTX, D 04118100 04115100 04114100 05103100 05103100

_RAC_C_ _ua_TrA_oN _ 0.50 0.I0 4.00 2.00 2-00

DErEC_ON uoarr 0.50 O:lo 2.00 2.00 _.oo

DUPLICATE

ID gme4o4t_o c_D _10¢LNOC_UW al_stee, t_J_, octal.

om_]_,d. 59 15 6.54
DtWIJCATE f12 Ifi 6.76 •

R_D 4.96% 6.45% 3.31%

Ea_KE_IUa_'_E

omc}n_. < 2,.00 < 2.00
SR_ED _ 27+4 33.6
DRUCAT_ S_ 28-2 33.5

RID 2.88% 0.30%
_DDED 25.0 25.0

RECOVEm' _A NA _ ]l1.20% ]34.._o_,,

FOUhD . 10 8.2 4.59 24.7 I 24.1

TRU_ l0 8.0 4.62 25.0 1 25.0_.,,_v_,= _o_oc_ 1o'_o_ _.._,_ m_._,+ _._o._
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A_UATIC RESEARCH INCORPORATED

LABORATORY k CONSULTING SEEVICES

sgz7 AUROaA AVERUE NOl_4. SEATTtL WA _Io,_

PHo_ {2o6) ss_2715 FAXz [2O6) 6S_-_4_7

CASE FILE NUMBEI_ ' POSO0_28A PAGE 4

RT DATE: 05/111oo

REPOKTo LABORATORY ANALT_$ OF SELECTE_ PARAMETERB ON WATER
FROM PORT OF SEATTLE

_l'_C DATA

QCP_ TOC DOC

,=_,I_ fm'u)
_rOMBER NA NA

METHOD EPA 160.2 EPA 180.1

_ A_U.YZED 04120100 04120100

DE'tEe'nON ,u_,r'/" 0.100 0.100

I:_JPI,lC,ATE

, = , ,

OmOINAL <0.25 <0.25
DU_UCAr_ <o._ <0,25

NC NC

s_ SAMPLE

oR_,u. <0.25 <0.25
S_U_ED_ 3.86 _.81
s_ ADDED 3.60 3.60

RECOVERY } 07.22_ ., !05.83%

/_ou_ 2.01 2.-01

Tmm 2.00 9..00
RF_.COV'ERy 100_9.5% 100.2_%

,,:0._5o{ --o.250
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AQUATIC RESEARCH INCORPORATED

LABORATORY & CON$_JLTn_ SERVICES
sQ2_ Am..o_,AV_ XO_TE, S_TT_, Wa _0S

_o_- moe_es2-27_s _ r_ moe_es_._t7 ._

CASE FILE NUMBER: POS00_.28B . PAGE 2 '
DATE: 05/11/00

SAMI_]SD:. 04/lS,14/00 DATE _ 04114,100

REPORT, LABORATORY ANALYSIS OF _-_ZD PARAMETERS ON WATER

S FROM POIEr OF SF,J.TTLE

_%/_C DATA .TOTAL & DISSOI,VE_ METALS

Qc pASAMErER COPPER LF.,AD ZINC COPPER _ ZINC I_RDh_S_

Im_ll} !mlgll,) , , Im_Z/ll Iml_/1) Imp./1) Im_/1) ,ml_.C.,coen}
CJ_sNUW_ER 7440-50-B 7439-92- l 7440-66-6 7440-50-8 7439-g2- I 7440-66-6 NA

_/LTHOD F.._A 220.2 EPA 23_.2 EPA 200.7 EPA 220.2 EPA 23_.2 EPA 200.7 EPA 130.2

D_'rE A_LaL'C_ 05109100 05109100 05109100 05109100 05109100 05109100 04118100
P_-ncx_ DuawnraT_m_u_ 0.0020 0.0020 0,005 0.0020 0.0020 0.005 2.00

DETEC_O_ ;.Dart o.0010 0.0010 0.005 0.00 I0 0.0010 0.005 i.oo

DUPLICATE

, , , , ,

om_u_ 0.04.42 <0.0020 0.016 0.0047 <0.0020 0.009 17.6

DU_QCATE 0.0427 ,CO.0020 0.017 0.0053 <0.0020 0.007 I7.8

RPD .... 3.45% NC 6.0e% 12,00% ... NC 25.00% ,, , i.10%

SPIKE F,AJ_M.E

,,

omc.ueu, 0.04,42 <0.0020 0.016 0.004-7 <0.0020 0.009 17.6

SR_fl_D _ 0.0551 0.011B 1.01 0.0149 0.0106 1.04 37.7

S_ ADDED 0.0125 0.0125 1-00 0.0125 0.0125 i.00 20.0

I_ RECOVERY 87.20% 94,40% _g.40% 81 .e0% 84.80% 103.20% 100.65%

tm_,'i)

0.02_4 0.0259 1.02 0.0264 0.0259 [ • 1.03 40.7

TRU_ 0.0250 0.0250 1.00 0.0250 0.0250 [ 1.00 40.0RECOVEKI" 105.80% 103._)% l 01.70%,, l01.20% 96.00% 102.80% 101.63%

_.a_K <0.0010 .cO.O010 <0.005 ¢0.0010 <0.0010 [ ,cO .005 <2.00

_,_ s_nc_ _ m_oov_R_ 95.3% lol.o% 103.o_ 96.3% lo,z..oW [ .N_ ' I_

. wol-c__.-.__-_ {mtw¢'t_Dcrow._ MaW_:m_,_1.u{mWma1_Wlt1_m¢"i{w__ lajdZZ

AR 024991



AR 024992


	EXH0671024967
	EXH0671024968
	EXH0671024969
	EXH0671024970
	EXH0671024971
	EXH0671024972
	EXH0671024973
	EXH0671024974
	EXH0671024975
	EXH0671024976
	EXH0671024977
	EXH0671024978
	EXH0671024979
	EXH0671024980
	EXH0671024981
	EXH0671024982
	EXH0671024983
	EXH0671024984
	EXH0671024985
	EXH0671024986
	EXH0671024987
	EXH0671024988
	EXH0671024989
	EXH0671024990
	EXH0671024991
	EXH0671024992


