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1. INTRODUCTION

1.1 BACKGROUND

The Port of Seattle (POS) is conducting a water quality assessment to determine the feasibility of
complying with state water quality standards after construction of the third runway at the Seattle-
Tacoma International Airport (STIA). The POS is evaluating several options to provide a weight of
evidence for compliance after the construction of the third runway, including best management
practices (BMPs) and application of a water-effect ratio (WER) to determine a site-specific water
quality standard for copper. A multiphase approach is being used to develop a WER for copper in
Miller, Walker, and Des Moines Creeks. The first two phases, an initial toxicity screen to determine
if the receiving waters were toxic to daphnids and two range finding bioassays to determine the
approximate magnitude of the WERs, have been completed. The final phase, which has not been
completed, includes the development of a site-specific water-effect ratio, which will be used to
adjust the state water quality criterion (WQC) for copper. This memorandum summarizes the
results from the screening level and range finding studies, with bioassay results _resented in Tables
2, 3, and 4 and Appendices A, B and C.

1.2 LABORATORY AND TEST METHODS

The following section summarizes the testing procedures for bioassays conducted for the Port of
Seattle. All testing was conducted by Parametrix's Environmental Toxicology Laboratory in -
Kirk.land, Washington.

1.2,1 SAMPLE COLLECTION

Samples were collected during qualifying storm events employing clean metals sampling techniques
following quality assurance and quality control elements in the P.O.S. Procedure Manual for
Stormwater Monitoring (POS 1999). Sample collection sites for the screening level and range
finding bioassays are presented in Figure 1.

1.2.2 BIOASSAY METHODS

Acute toxicity bioassays were conducted with Ceriodaphnia dubia and Daphnia magna in general
accordance with standard test protocols (U.S. EPA 1993, W'DOE 1995). A general summary of the
experimental design and conditions used to conduct the toxicity tests appears in Table 1. Ranges are
provided, with respect to test volume, test chamber size, dilution water and test temperature; these
reflect minor variations in test design.

1.2.3 WATER-EFFECT RATIO

The U.S. EPA first published guidelines for developing site-specific water quality criteria (WQC) in
1983 (U.S. EPA 1983), and modified them in 1994 (U.S. EPA 1994). The assumption behind the _.
WER approach is that bioavailability may be reduced by the presence of certain constituents (e.g.,
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Figure 1. ScreeningLevel and Range-FindingBloassay Sample Locations.
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hardness, suspended solids, organic carbon) in the site water. Since the generic water quality
standard (WQS) is based on toxicity studies that were conducted in "clean" laboratory water (i.e.,
water lacking suspended solids and organic carbon which might reduce bioavailability), the generic
standard has the potential to be overprotective for site-specificconditions. The WER approach uses
concurrent toxicity tests to calculate the ratio of the LC50 in site-water and the LC50 in laboratory
water. This ratio provides an empirical determination of the difference in metal bioavailability
attributed to site water and is used to adjust the generic WQS.

The procedure for determining a WER involves using an indicator species to evaluate and quantify
the site-specificbioavailabilityof a chemical. To accomplish this, the chemical of concern is spiked
into both the clean laboratory water and site water at known concentrations. Site water used in
testing is simulation of the water that would exist in the receiving waters (Miller, Walker and Des
Moines Creeks) during storm events using critical flows. A median lethal concentration (LC50) is
then determined for each water, and the two arecompared to generatea WER:

LC50 Site Water
=WER

LC50 Laboratory Wate_

The WER is then appliedto the generic water quality standard to derive a site-specificstandard:

(WER) x (Generic WQS) =Site-specific WQS

For example, if the water qualitystandard for a chemical is 3 }.tg/l..,and a WER of 3 is derivedfor a __
particular site, the resultingsite-specificwaterquality standardwould be 9 lag/L.

1.3 DATA ANALYSIS

Mortality data were used to generate concentration-response curves with the statistical computer
package ToxCalc 5.0.23A fives 1999) and statistically estimate LC50s and the 95% confidence
limits. To account for differences in water hardness, the LC50s were normalized to 50 mg/L as
CaCO3 (USEPA 1985)with the followingequation:

EXP (0.9422 *LN (50)- 1.7) x (LC50) = Normalized LC50
EXP (0.9422* LN (dilution water hardness) - 1.7)
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_ Table 1. Summary of test conditions for the acute Ceriodaphnia dubia and Daphnia magna toxicity tests.

Test Protocol: Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms (Fourth Edition), EPAJ600/4-90/027F, August 1993;
WDOE Publication No. WQ-R-95-80.

Test Material: Copper-spiked site water (Prepared in the laboratory, to simulate conditions in the receiving
water bodies during storm events) ; Copper-spiked synthetic laboratory water

Test Organism/age: Ceriodaphnia dubia and Daphnia magna; <-24hrs old

Source: In-house cultures

Number/Test Chamber: 5

Volume/Test Chamber: 25 mL (screening-level); 100 mL (range-finding)

Test Concentrations: 5 concentrations + control (range-finding)

Replicates: Four (+ 1 replicate for water quality measurement)

Reference Toxicant: Copper (copper sulfate)

Test Duration: 48 hours

Renewal: None

Control: Unspiked natural spring water (screening level); Synthetic laboratory water (range-
- finding); Unspiked site water

Test Chambers: 30 mL polystyrene cups (screening level); 250 mL HDPE beakers (range-finding)

Lighting: Fluorescent bulbs (50-100 foot candles)

Photoperiod: 16 hours light; 8 hours dark

Aeration: None

Feeding: None

Temperature: 20 or 25 ± 1°C

Effect Measured: Mortality

Test Acceptability: Control mortality <10%
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2- BIOASSAY RESULTS

2.1 BACKGROUND TOXICITY SCREEN

The first phase of the study, conducted on 14 January 1999 with Ceriodaphnia dubia using samples
collected from Miller, Walker, and Des Moines Creeks during a storm event. These screening level
bioassays indicated no toxicity, with 100% survival in each sample. The bioassay data are
presented in Table 2 and Appendix A.

Table 2. Summary of Cerlodaphnia dubia screening level bioassays in 100 % site water (January 1999).

Sample Percent Survival NOEC x LOEC 2

Miller Creek Downstream I00 I00 > I00

Miller Creek Upstream 100 100 >100

STIA Out'fall SDS-3 100 I00 >100

City of Sea-Tac Storm Ouffalls 100 100 >100

Walker Creek i00 I00 >I00

Des Moines Creek -West I00 I00 >I00

Des Moines Creek -East I00 I00 >I00

Lake Reba 100 1130 > 100

Mixture: SDS-3 + Miller Downstream 100 I00 >100

Mixture: SDS-3 + Walker Creek 100 100 > I00 --

) NOEC:noobservedeffecteoneen_ratioe. ....
a LOEC:lowestobservedeffecte_e_aa-alica.

2.2 RANGE-FINDING STUDIES

To determine the approximate magnitude of the WERs, two range-finding WER studies were
conducted using copper spiked simulated stormwater (Round I) and receiving water (Round I_.
Unlike a definitive WER study, exposure concentrations were not analytically verified, and the
resulting LC50s were based on hardness normalized, nominal total copper concentrations.

Results of the Round I study, conducted with Ceriodaphnia dubia, indicated that WERs for Miller,
Walker and Des Moines Creeks were approximately 16, 7 and 15, respectively. The results of these
tests are presented in Table 3 and Appendix B. The Round//study, conducted with Daphnia
magna, used mixtures of Miller Creek and Walker Creek with SDS3 stormwater in ratios
anticipated for the new outfalls following construction of the third runway. The results of Round II
testing are presented in Table 4 and Appendix C, with WERs ranging from 18 to 28.
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_ Table 3. Summary of Round I Ceriodaphnia dubia range-finding water-effect ratio bioassays with simulated
downstream water (SDS3 + Receiving Stream); February 1999.

i, r

Cu LC50 Normalized*

Cu-Spiked Test Water Hardness (mg/L) (lag/L) LC50 (lag/L) WER

Miller Creek + SDS3 44 70.711 79.762 16

Walker Creek + SDS3 50 33.259 33.259 7

Des Moines Creek + SDS3 60 88.087 74.184 15

Laboratory Water 96 9.208 4.980 N/A

Reference Toxicant (LC50) = Acceptable

N/A=notapplicable
' LCS0adjustedtoa hardnessof 50mg/L(asCaCO_)

t

Table 4. Summary of Round II Daphnia magna range-finding water-effect ratio bioassays with upstream and
complete mix water; April 2000.

Cu-Spiked Total Rec. Dissolved Hardness Cu LCS0 Normalized z
Test Water s Cu (pg/L) Cu (lag/L) (mg/L) Cug/L) LC50 (lag/L) WER

_ N'PIN / DMU 10 8 60 143.6 120.93 28 'A _)_"r._01 _A

NPOUT / DMD 4.3 3.3 90 132 75.87 18 [,q_ I_

MCDF / MCD 4.4 4.7 92 168.8 95.03 22 CCv-__I_7

MCUP /MCU 5.6 4.0 46 111.6 120.72 28 _X_:1 k_
I J ._

DMWEIR 5.8 5.6 65 136.6 106.68 25 C¢7_t_U_-_ _/

Laboratory Water 5.0 N/A 90 7.4 4.25 N/A

Reference Toxicant (LC50) = Acceptable ,

N/A = not applicable
t Test wat_ identification: P.O,S. samplecode / _ samplecode

NPlN / DMU = Northwest Ponds Inlet / Des Moines Upstream
NPOUT / DMD ffiNorthwest Ponds Outlet / Des Moines Downstream
MCDF / MCD ffiMiller Creek Detention Facility / Miller Creek Downstream

MCUP / MCU = Miller Creek Up / Miller Creek Upstrcam
DMWEIR=DesMoinesWeir

= I.,C50 adjusted to a ha.n:lness of 50 mg/L (as CaCO_)
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APPENDIX A
t

SCREENING LEVEL BIOASSAY RESULTS

WITH Ceriodaphnia dubia
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STATIC ACUTE Cerlodaphnla dubla TOXICITY TEST
I i
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Shading represenzs areasfor which datacollectionis not required.

_NT= NotTaken

co_= __
V_
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STATIC ACUTE Ceriodaphnia dubia TOXICITY TEST

' Sample _. =T'_ , i TestInidmtionTime

"rempc'c_myo _ my1 _ D,,yz _O

l Humber of J Dissolved Oxygen $peclflc J
O_snisma pFI ] " (m_/L) Conductivity t_) !

con°. Re_,. 0 I :4 t ,*8 0 t 2,_ I 48 I 0 I ,.4 i ,_S i 0 I ,sZ I

Control

I
I A I I i

D

i

I A I I- I B I I
.I c
I D

Shading reprgsents areas for which dam collection is not _quirecl.

= Not Taken

Commcntl
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Shading representJ areas for which data collection is not required. _ r,/'_
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APPENDIX B
t

RANGE-FINDING BIOASSAY RESULTS (ROUND I)
WITH Ceriodaphnia dubia

v
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STATIC ACUTE CerlodaphMa dubla TOXICITY TEST

Client Portof Seattle Sample Collection Date 222/99

Sample Cu in Des Moines Creek Site Water Test InRitationTime //:,7 _C"_

Test Dates 2/23/99 through 225/99 Source/Age of Organisn_ In House/ <24 hours

Temp (*C) Day 0 _ Day l _/'_ Day2 ._(_)

Number of Dissolved Oxygen Specific I
I

(m_L) Conductivir

Cone. Rep. 0
Control A

B

1.5625 _g/L A
B

3.125/ag/L A

B
......................._........i_.,'..'_i_

6.25_tg/L A

B

12.5_g/L A

B

25 gg/L A
B

50_g/L A

B

_oo_,_r/t, A
B

_.":_:'::_:_,";:.?::':_:;"i_:_:_i _:_":_':_

150_g/L A

B

_ _i!iii___!_i___I!".._I"_i¢_:_...i_._gi
200_ A

B

Initials

Date

Shading represents areas forwhich data collection is not required.
NT - Not Taken

Comn'lents
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STATIC ACUTE C_rlodaphrdadukia TOXICITY TEST

CHeat Portof_a_e Sample Coll_on Da_ 2/22/99

Te_ Da_s 2/23/99 thr0u_h2/25/99 Source/Age of Organbn_ In House / <24 hours "_

Ten_p?c)D,y0 _ D,yl _D D,y2 "2.0

Number of Dissolved Oxygen

Cone. Rep.
C.on_-'ol A

B
..,.:.:.:..__._._.._...::...::._

1.5625_g/L A

B

_.12s_gt. A
B

6.25 p,g/L A

B

12.$_tg/L A

B

. Initials

Dam

NT = Not Taken

Comments
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STATIC ACUTE CeJqodaphn/adab/a TOXICITY TEST

Client Portof Seattle SampleCollection Date 2D2Y99

Sample Cu in MillerCreek Site Water Test lnititationTime I/_. ,_;_

Test Dates 2/23/99 through2/25/99 Source/Age of Organisrns In House / <24 hours

Temp (°C) Day 0 ._-_ Day I jO-6 Day 2

Numberof Dissolved Oxygen Specific

Cone. t_. , 0 0

tonal s I 5" o _.'

)

Initials

Dat_

NT - Not Taken
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STATICACUTECerlod_hnta dubia TOXICITYTEST

Client Portof Seattle SampleCollectionDate n/a

_O
Test_ 2/23/99_u'ou_h2./25/99 Sourc_ASeofOrzani.sms InHouse/<24hours --

Tmnp(°C) Day0 _._ Day[ _ 0 Day2 _._

Numberof Dissolv_Oxysen Specific

Cone.

Combo[ A

B

1.25g_/L A
B

2.5 _tg/L A
B

s p_/L A
B

• I0 _tF/L A

20_.

40_..

Date

=NotTaken

Comments
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APPENDIX C

RANGE-FINDING BIOASSAY RESULTS (ROUND H)
WITH Daphnia magna
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PAR._fETRIX, INC.
Environmental Toxicology Laboratory

STATIC ACUTE Daphnia magna TOXICITY TEST

Client Portof Seattle Sample Collection Date 4/14/00

Sample Cu in Lab Water Test Initiation Time /_ t

TestDates 4115/2000- 4/17/2000 Source(AgeofOrganisms In housecultures/ <24 hours

Dilution Water EPA s_ntheticfreshwater

Temp (°C_ Day 0 _ f Day I _ V Day2 _"

Numberof Dissolved Oxygen Specific

Cone. 0 24 0

Control A

I
5#g/L A

B

c f"
D

• 20 _g/L _

I
Initials

DateI

Shading representsareasfor which datacollection is notrequired.

Comments __.'
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AD.Acute Daphid Test ID: 2861

Species:DM-Daphnia magna Protocol:EPAA 91-EPA Acute
Sample ID: WA0024651-Port of Seattle SampleType: SRW2-1ndustdalstormwater

Date: 04/15/2000 14:15 End Date: 04/17/2000 LabID: WAPTL-ParametrtxTox Lab

ID Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1 D-Control 5 5: 4
2 2 D-Control 5 5 5

3 3 D-Control 5 5i 3
4 4 D-Controll 5 5 5
5 1 5.0001 5 5; 4

6 2 5.000: 5 5: 4
7 3 5.000 5 5; 3
8 4 5.000 5 51 3

9 1 10.000 5 3 0
10 2 10.000 5 4 0

11 3 10.000 5 5 2
12 4 10.000 5 2 2
13 1 20.000 5 1 0

14 2 20.000 5 3 0
15 3 20.000 5 0 0

16 4 20.000 5 0 0

17 1 40.000 5 0 01
18 2 40.000 51 0 0

19 3 40.000 5; 0 0

20 4 40.000 51 0 0
21 1 80.000 5; 0 0
22 2 80.000 5 0 0

23 3 80.000 5 0 0
24 4 80.000 5 0 0

Comments:Port of Seattle - Cu in Lab Water

....,.... , fc:p v.-.:.:.,_t d.L.q 9-6 0

- _/..zI ' . .. _ Wt,
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AD-AcuteDaphid Test ID: 2861

Species: DM-Daphnia magna Protocol:EPAA 91-EPA Acute
Sample ID: WA0024651-Port of Seattle SampleType:SRW2-1ndustdalstormwater

Date: 04/15/2000 14:15 End Date: 04/17/2000 Lab ID:WAPTL.ParametdxTox Lab •-

ID Pep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1 D-Control 5 5 4
2 2 D-Control 5 5 5

3 3 D-Control 5 5 3
4 4 D-Control 5 5 5

5 1 5.000 5 5 4
6 2 5.000 5 5 4

7 3 5.000 5 5 3
8 4 5.000 51 5 3
9 1 10.000 5 3 0

10 2 10.000 51 4 0

11 3 10.000 51 5 2
12 4 10.000 5 2 2
13 1 20.000 5 1 0

14 2 20.000 5 3 0

15 3 20.000 5 0 0
16 4 20.000 5 0 0

17 1 40.000 5 0 0
18 2 40.000 5 0 0

19 3 40.000 5 0 0
20 4 40.000 5 0 0

21 1 80.000 5 0 0 _
22 2 80.000 5 0 0 _, ,_
23 3 80.000 5 0 0

24 4 80.000 5 01 0
Comments:Port of Seattle - Cu in Lab Water
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Acute Daphld-48 Hr Survival

Start Date: 04/15/2000 14:15 Test ID: 2861 Sample ID: WA0024651-Port of Seattle
End Date: 04117/2000 Lab ID: WAPTL-ParametrixTox Lab SampleType: SRW2-1ndustdalstormwater
Sample Date: 0411412000 Protocol: EPAA91-EPA Acute Test Species: DM-Daphniamagna
Comments: Portof Seattle - Cu inLab Water

Conc-uglL 1 2 3 4
D.Control 0.8000 1.0000 0.6000 1.0000

5 0.8000 0.8000 0.6000 0.6000
10 0.0000 0.0000 0.4000 0.4000
20 0.0000 0.0000 0.0000 0.0000
40 0.0000 0.0000 0.0000 0.0000
80 0.0000 0.0000 0.0000 .0.0000

Transform: Arcsln Square Root 1-Tailed Number Total

Conc-ug/L Mean N.Mean Mean Mln Max CV% N t-Stat Critical MSD Resp Number
D-Control 0.8500 1.0000 1.1709 0.8861 1.3453 18.840 4 3 20

5 0.7000 0.8235 0.9966 0.8861 1.1071 12.807 4 1.161 2.180 0.3273 6 20
"10 0.2000 0.2353 0.4551 .0.2255 0.6847 58.254 4 4.768 2.180 0.3273 16 20
20 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 20 20
40 0.0000 0,0000 0.2255 0.2255 0.2255 0.000 4 20 20
80 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 20 20

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk'sTest indicatesnormaldistribution(p > 0.01) 0.88728 0.805 -0.1968 -1.6982
Bartlett'sTest indicatesequalvariances (p = 0.52) 1.29929 9.21035

; -- Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett'sTest 5 10 7.07107 0.29035 0.3422 0.55735 0.04508 0.00262 2, 9

Maximum Likelihood-Probit

Parameter Value SE 95% Fiduclal Limita Control Chi-Sq Critical P.value Mu Sigma Itar

Slope 5.93176 1.81345 2.37741 9.48612 0.15 0.13572 7.81472 0.99 0.86892 0.16858 5
Intercept -0.1542 1.70483 -3.4957 3.18724
TSCR 0.15469 0.07987 -0.0019 0.31123 • 1.0 _/e _ ¢
Point Probita uglL 96% Fiduclal Umita //EC01 2.674 2.99733 0.55368 4.72012 0.9

EC05 3.355 3.90502 1.05825 5.63791 0.8 /

EC10 3.718 4.49645 1.48967 6.2191 /EC15 3.964 4.9453 1.87202 6.65964 0.7

/,EC20 4.158 5.33378 2.24052 7.04519 • 0.6
m

EC25 4.326 5.69129 2.60919 7.40717 _"
EC40 4.747 6.70207 3.78501 8.50415 o 0.5

-- EC50 5.000 7.39467 4.67005 9.36801 _= 0.4
EC60 5.253 8.15886 5.66233 10.5014
EC75 5.674 9.60787 7.37291 13.432 0.3
ECS0 5.842 10.2519 8.01687 15.1249 0.2
EC85 6.036 11.0572 8.73009 17.5857
Ecg0 6.282 12.161 9.58322 21.558 0.1
EC95 6.645 14.0028 10.8068 29.6849 0.0 ..........................
EC99 7.326 18.2433 13.1615 55.6A.A.A. 0.1 1 10 100

Dose ug/L
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Acute Daphid-48 Hr Survival
Start Date: 04115/2000 14:15 Test ID: 2861 Sample ID: WA0024651-Port of Seattle
End Date: 04/17/2000 Lab ID: WAPTL.ParametflxTox Lab Sample Type: SRW2.1ndustdalstormwater
Sample Date: 04/14/2000 Protocol:EPAA 91-EPA Acute Test Species: DM-Daphnia magna _
Comments: Port of Seattle - Cu inLab Water

Dose-Response Plot '_-

1

0.9

0.8

0.7

0.6 .tail,0.05 level
......................................,

P ,fsignificance= 0.5t_

0.4
,q,

0.3

0.2

0 v _

_ _ o o o _

d

/,
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PARAMETRIX, INC.

• Environmental Toxicology Laboratory

- STATIC ACUTE Daphnia magna TOXICITY TEST

v,lent Portof Seattle Sample Collection Date 4/14/00

Sample Cu in Northwest PondsInlet Water Test Initiation Time It/f,d

TestDates 4/15/2000-4/17/2000 Source/AgeofOrganisms Inhousecultures/<24 hours

Dilution Water Northwest Ponds Inlet Water

Numberof Dissolved Oxygen iSpeciiic !

Conc. 24 j 48 24 48 I 0

Control _'. 'L

J
12.5_s/L

25 _g/L

;hading representsareasforwhich datacollection is not required.

NT = NotTaken J¢ r/_¢ _'_•Reviewedby:_2" i /
I
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AD-Acute Daphid Test ID:2862 I

ISpecies: DM-Daphnla magna EPAA 91-EPA Acute IPmtocoh

Sample ID: WA0024651-Port of Seattle SampleType: SRW2-1ndustrlalstormwater

Date: 04/15/2000 14:30 End Date: 04/17/2000 Lab ID:WAPTL-ParametrixTox Lab _

ID Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1 D-Controll 5 5 5
2 2 D-Control 5 5 4

3 3 D-Controi 5 5 4
4 4 D-Control 5 5 5

5 1 12.500 5 5 5

8 2 12.500 51 5 5
7 3 12.500 5 5 4

8 4 12.500 5 5 4
9 1 25.000 5 5 31
10 2 25.000 5 5 5

11 3 25.000 5 4 2

12 4 25.000 5 5 2
i

13 1 50.000 5 5 2
14 2 50.000 5 5 3
15 3 50.000i 5 5 5

16 4 50.000 5 5 5

17 1 100.000 5= 5 5
18 2 100.000 5! 5 4
19 3 100.000 5 5 3

20 4 100.000 5 4 3
21 1 200.000 5 5; 0

22 2 200.000 5 5 0
23 3 200.000 5 5 1 --
24 4 200.000 5 4 0

Comments: POS - Cu in NW Ponds InletWater
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AD-Acute Daphid Test ID: 2862
Species: DM-Daphnia magna Protocol:EPAA91-EPA Acute

Sample ID: WA0024651-Port of Seattle SampleType: SRW2-1ndustrtalstormwater
Date: 04/15/2000 14:30 End Date: 04/17/2000 Lab ID: WAPTL-ParametrixTox Lab

ID Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1 D-Control 5 5 5
2 2 D-Control 5 5 4

3 3 D-Control 5 5 4

4 4 D-Control 5 5 5
5 1 12.500 5 5 5

i

6 2 12.500 5 5 5

7 3 12.5001 5 5 4
8 4 12.500 5 5 4

9 1 25.000 5 5 3
10 2 25.000 5 5 5
11 3 25.000 5 4 2

12 4 25.000 5 5i 2

13 1 50.000 5 51 2
14 2 50.000 5 5 3
15 3 50.000 5 5 5

16 4 50.000 5 5 5
17 1 100.000 5 5 5

18 2 100.000 5 5 4
19 3 100.000 5 5 3

20 4 100.0001 5 4 3
21 1 200.000 5 5 0
22 2 200.000 5 5 0

23 3 200.000 5 5 1
24 4 200.000 5: 4 0

Comments:POS - Cu in NW PondsInlet Water
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Page 1 ToxCalc 5.0 Reviewed byf _"



Acute Daphid-48 Hr Survival

Start Date: 04115/2000 14:30 Test ID: 2862 Sample ID: WA0024651-Portof Seattle
End Date: 04/17/2000 Lab ID: WAPTL-ParametrlxTox Lab Sample Type: SRW2-1ndustdalstormwater
Sample Date: 04/1412000 Protocol: EPAA91-EPA Acute Test Species: DM-Daphnlamagna
Comments: POS - Cu in NW Ponds InletWater , _

Conc-ug/L 1 2 3 4
D-Control 1.0000 0.8000 0..8000 1.0000

12.5 1.0000 1.0000 0.8000 0.8000
25 0.6000 1.0000 0.4000 0.4000
50 0,4000 0.6000 1.0000 1.0000

100 1.0000 0.8000 0.6000 0.6000
200 0.0000 0.0000 0.2000 0.0000

Transform: Arcsin Square Root l-Tailed Number Total

Conc-ug/L Mean N-Mean Mean Min Max CV% N t-Stat CdUcai MSD Resp Number
D-Control 0.9000 1.0000 1.2262 1.1071 1.3453 11.212 4 2 20

12.5 0.9000 1.0000 1.2262 1.1071 1.3453 11_.12 4 0.000 2.410 0.3863 2 20
25 0.6000 0.6667 0.9002 0.6847 1.3453 34.607 4 2.034 2.410 0.3863 8 20
50 0.7500 0.8333 1.0653 0,6847 1.3453 31.308 4 1.004 2.410 0.3863 5 20

100 0.7500 0.8333 1.0561 0.8861 1.3453 20.748 4 1.061 2.410 0.3863 .5 20
*200 0.0500 0.0556 0.2850 0.2255 0.4636 41.771 4 5.872 2.410 0.3863 19 20

Auxiliary Tests Statistic Cdtlcal Skew Kurt
Shapiro-Wllk'sTest Indicatesnormaldistribution(p > 0.01) 0.95795 0.884 0.41562 -0.3207

Bartlett'sTest indicatesequal variances (p = 0.40) 5.17099 15.0863
Hypothesis Test (1-tall, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett'sTest 100 200 141.421 0.331-47 0.37417 0.49698 0.05138 1.3E-04 5. 18 f--_

\

Maximum LJkelihood-Probit

Parameter Value SE 95% Fiduclal Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 10,6117 4.76948 1.26356 19.9599 0.1 5.88238 7.81472 0.12 2.15722 0.09424 9
Intercept -17.892 10.7861 -39.033 3.24892
TSCR 0.2125 0.04574 0.12286 0.30214 1.0

Point Probl_ ug/L 95% Flduclal Umits f0.9
EC01 2.574 88.6949 0.30845 127.403 /
EC05 3.355 100.511 1.0603 138.812 0.8

/

EC10 3.718 108.755 2.0446 145.537
EC15 3.964 114.696 3.18124 150.403 0.7

EC20 4.158 119.648 4.51697 154.505 • 0.6
EC25 4.326 124.067 6.09755 158.226 _=
EC40 4.747 135.939 12.9302 168.743 o 0.5

5.000143.62120 7 178274 o, /
EC60 5.253 151.737 31.4131 185.401 / •
EC75 5.674 166.256 63.181 208.466 0.3 //
ECS0 5.542 172.396 81.3097 223.935 0.2 /EC85 6.036 179.84 105.178 252.51 •
EC90 6.282 189.664 133.834 319.086 0.1

EC95 6.645 205.22 163.273 528.79 0.0 .._............ __,=. - . ...............
EC99 7.326 237.926 193.908 1667.6 o.1 1 10 100 lO0O 10000

Dose ug/L

f_
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Acute Daphid-48 Hr Survival
Start Date: 041151200014:30 Test ID: 2862 Sample ID: WA0024651-Port of Seattle
End Date: 04/17/2000 Lab ID: WAPTL-ParametrixTox Lab SampleType: SRW2-1ndustdalstormwater
Sample Date: 04/14/2000 Protocol:EPAA91-EPA Acute Test Species: DM-Daphnla magna

- Comments: POS - Cu in NW PondsInlet Water
|

Dose-Response Plot

1

0.9

0.8
d

-- 0,7
tl
> 0.6 1 tail, 0.05 level

_ ....................................... )f significance
¢_ 0.5

_" 0.4
,q,

0.3

0.2

0.1
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. AKAM_TREL INC.

Environmental Toxicology Laboratory

STATIC ACUTE D_phnia r_gna TOXICITY TEST

lient Portof Seattle SampleCollection Date 4114100

ample Cuin Des Moine_ CreekWeir Water Test InitiationTime I f $ o

Test Dates 4115/'2000- 4/17/2000 Source/Age of Organisms In house cultures/ <24 hours

DilutionWater Des Moin_ CheekWeir Water

Numberof I Dissolved Oxygen Specific
i Conductiviv

Cone. 0 48 0

Con=ol _T-

I D
12.5 I_g/L

200Bg/L A _"

D

Date

QC

Shading representsareasfor which datacollection is not required.

_o_o,. _-O_,7 l,,,.,._ ..Z.i:? • ' '
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AD-Acute Daphid Test ID: 2864

Species: DM-Daphnia magna Protocol:EPAA 91-EPA Acute

ample ID: WA0024651-Port of Seattle Sample Type:SRW2-1ndustrialstormwater
Date: 04115/2000 15:30 End Date: 04/17/2000 LabID: WAPTL-ParametrlxTox Lab

ID Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
i i=

1 1 D-Control 5 5 5
2 2 D-Control 5 5 5

3 3 D-Control 5 5 5
4 4 D-Control 5 5 5

5 1 12.500 5 5: 5
6 2 12.500 5 5 5
7 3 12.500 5 5 5
l

8 4 12.500 5 5 5
9 1 25.000 5 5 5

10 2 25.000 5 5 5

11 3 25.000 5 5 5
12 4 25.000 5 5 5

13 1 50.000 5 5 5
i

14 2 50.000 5 5 5: '

15 3 50.000 5 5 51
16 4 50.000 5 5 5
17 1 100.000 5 5 5

i

18 2 100.000 5 5 5
q =l

19 3 100.000! 5 5 5
• i

20 4 100.000 5 5 4
21 1 200.000 5 4 0

22 2 200.000 5 5 0
23 3 200.000 5i 2 0

24 4 200.000 5i 4 0
Comments:POS - Cu in Des MoinesCreek Weir Water
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AD-Acute Daphid Test ID: 2864
Species:DM-Daphnia magna Protocol:EPAA 91-EPA Acute

3ample ID: WA0024651-Port of Seattle SampleType: SRW2.1ndustdalstormwater
Date: 04/15/2000 15:30 End Date: 04/17/2000 Lab ID: WAPTL-ParametdxTox Lab

ID Rap Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
i

1 1 D-Control 5 5 5

2 2 D-Control 5 5 5
3 3 D-Control! 5 5 5

|ll

4 4 D-Control 5 5 5
5 1 12.500 5 5 5

ii

6 2 12.500 5 5 5
7 3 12.500 5 5 5
8 4 12.500 5 5 5
9 1 25.000 5i 5 5

10 2 25.000 51 5 5

11 3 25.000 5 5 5

12 4 25.000 5 51 5
13 1 50.000 5 51 5
14 2 50.000 5 5 51 '

i

15 3 50.000 5 5 51
15 4 50000 5 5 51

i •

17 1 100.000 5 5 5
18 2 100.000 5 5 5
19 3 100.000 5 5 5

20 4 100.000 5 5 4

21 1 200.000 5 4 0
22 2 200.000l 5 5 0
23 3 200.000 5 2 0
24 4 200.000 51 4 0

Comments:POS - Cu in Des MoinesCreek Weir Water

AR 026721 __
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Acute Daphid-48 Hr Survival
Start Date: 041151200015:30 Test ID: 2864 Sample ID: WA0024651-Port of Seattle
End Date: 04117/2000 Lab ID: WAPTL.ParametrixTox Lab SampleType: SRW2.1ndustdalstormwater
-_ample Date: 04/1412000 Protocol: EPAA91-EPA Acute Test Species: DM-Daphnia magna

mments: POS - Cu in Des Molnes CreekWeir Water
Conc-ug/L I 2 3 4

D-Control 1.0000 1.0000 1.0000 1.0000
12.5 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 0.8000
200 0.0000 0.0000 0.0000 0.0000

Transform: Arcain Square Root Rank 1-Tailed Number Total
Conc-ug/L Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

D-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20
12.5 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20

25 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
50 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20

100 0.9500 0.9500 1.2857 1.1071 ,1.3453 9.261 4 16.00 10.00 1 20
200 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 20 20

Auxiliary Tests StatlsUc Critical Skew Kurt
Shapiro-W11k'sTest indicatesnon-normaldistribution(p <= 0,01) 0.5089 0.868 -2.7962 11.6732
Equalityofvadance cannot be confirmed

• _ oothesls Test (1.tail, 0.05) NOEC LOEC ChV TU
el's Many-One RankTest 100 200 141,421

Trimmed Spearman-Karber
Trim Level ECS0 95% CL

0.0% 136.60 127.68 146.15
5.0% 138.87 133.76 144.16

10.0% 138.87 133.76 144.16 1.0 pr
20.0% 138.87 133.76 144.16 0.9

Auto-0.0% 136.60 127.68 148.15
0.8

0.7

= 0.6
m
c
o 0.5
Q.
m

I_ 0.4

0.3 y

0.2

0.1

0.0 ......... : •_ ................
10 100 1000

Dose ug/L
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Acute Daphld-48 Hr Survival
Start Date: 041151200015:30 Test ID: 2864 Sample ID: WA0024651-Portof Seattle
EndDate: 04/17/2000 LabID: WAPTL-Parame_x Tox Lab SampleType: SRW2-1ndustrialsto_er
SampleDate: 04/14/2000 Protocol:EPAA91-EPA Acute Test Species: DM-Daphnia magna

Comments: POS - Cu in Des MoinesCreekWeir Wateroee-ReaponseD Plot _i___-

1 _ • •

0.9

0.8

0,7

¢l
.__0.6 "-
P
¢n 0.5

"_"0.4

0.3

0.2 ,

0.1

0

, .

/
\
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',_d_AMETR/X, INC.

Environmental Toxicology Laboratory

-_ STATIC ACUTE Daphnla magna TOXICITY TEST

_11ent Portof Seattle Sample Collection Date 4/14/00

;ample Cu in Miller Creek UpstreamWater Test InitiationTime t y"_o

Test Dates 4/15/2000 - 4/17/2000 Source/Age of Organisms In house cultures / <24 hours

Dilution Water Miller CreekUpstream Water

Cs"Temp (°C) Day 0 2 ") Day I ? 6"" Day 2

Or_isms pH (m_/L) l Con C_V _ (_S)
Conc. Rep. 0 24 I 48 j 0 i 24 J 48 0 24 [ 48 48 ""

Control A I

B

C

Initials [

Date

NTShadingrepresents areas forwhich data collection is notrequired.=Not Taken Reviewed by://_-7 v _///_'_/O_.J

Len13
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AD-Acute Daphid Test ID: 2866 L1

Specles: DM-Daphnla magna Protocol: EPAA 91-EPA Acute
Sample ID: WA0024651-Port of Seattle Sample Type: SRW2-1ndustflalstormwater

Date: 04/15/2000 15:00 End Date: 04/17/2000 Lab ID: WAPTL-ParametdxTox Lab

ID Rep Group Start 24 Hr 48 Hr 72 Hr 98 Hr Notes
1 1 D-Control 5 5 4
2 2 D-Control 5i 5 5
3 3 D-Control 5 5 5

4 4 D-control 5 5 5
5 1 12.500 5 5 5

6 2 12.500 5 51 5
7 3 12.500 5 5 5

8 4 12.500 5 5 5
9 1 25.000 5 5 5

10 2 25.000 5 5 5
11 3 25.000 5 5 5

12 4 25.000 5 5 5

13 1 50.000 5 5 5
14 2 50.000 5 5 5
15 3 50.000 5 5 5

16 4 50.000 5 5 5
17 1 100.000 5 5 3
18 2 100.000 5 5 3

19 3 100.000 5 5 4
20 4 100.000 5 5 3

21 1 200.000 5 0 0
t

22 2 200.000 5 4 0 i
23 3 200.000 5 5 01 j_

I24 4 200.000 5 5 0

Comments:POS - Cu in Miller CreekUpstreamWater
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AD-Acute Daphid Test ID: 2866
Species: DM-Daphnla magna Protocol:EPAA 91-EPA Acute

SampleID: WA0024651-Port of Seattle SampleType:SRW2.1ndustdalstormwater
Date: 04115/2000 15:00 End Date: 04/17/2000 Lab ID:WAPTL-ParametflxTox Lab

ID Rep: Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1 D-Control 5 5 4
2 2 D-Control' 5 5 5

3 3 D-Control, 5 5 5,
4 4 D-Control_ 5 5 5

5 1. 12.500 5 5 5i
6 2 12.500! 5 5 51

I

7 3 12.500 5 5 5

8 4 12.500 5 5 5
9 1 25.000 5 5 5
10 2 25.000 5 5 5

11 3 25.000 5 5 5
12 4. 25.000 5 5 5
13 1 50.000 5 5 5
14 2 50.000 5 5 5

15 3 50.000 5i 5 5
16 4 50.000 51 5 5

17 1 " 100.000 5 5 3
18 2 100.000 5 5 3

19 3 100.000 5 5 4
20 4 100.000 5 51 3

21 1 200.000 5 ,01 0
22 2 200.000 5 4 0
23 3 200.000 5 5 0!

24 4 200.000 5 5 0i

Comments:POS - Cu in MillerCreek UpstreamWater
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Acute Daphid-48 Hr Survival
Start Date: 041151200015:00 Test ID: 2866 Sample ID: WA0024551-Port of Seattle --
EndDate: 04/17/2000 Lab ID: WAPTL-Pammetrix Tox Lab SampleType: SRW2-Lndustrialstormwater
Sample Date: 04/14/2000 Protocol: EPAA 91-EPA Acute Test Species: DM-Daphnlamagna
Comments: POS - Cu in MillerCreek UpstreamWater F_"

Conc.ug/L I 2 3 4 _._
D-Control 0.8000 1.0000 1.0000 1.0000

12.5 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000

100 0.6000 0.6000 0.8000 0.6000
200 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/L Mean N-Mean Mean Mln Max CV% N Sum Critical Rasp Number

D-Control 0.9500 1.0000 1.2857 1.1071 1.3453 9.261 4 1 20
12.5 1.0000 1.0526 1.3453 1.3453 1.3453 0.000 4 20.00 10.00 0 20

25 1.0000 1.0526 1.3453 1.3453 1.3453 0.000 4 20.00 10.00 0 20
50 1.0000 _1.0526 1.3453 1.3453 1.3453 0.000 4 20.00 10.00 0 20

100 0.6500 0.6842 0.9413 0.8861 1.1071 11.742 4 10,50 10.00 7 20
200 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 20 20

Auxiliary Tests Statistic CdUcal Skew Kurt
Shapiro-Wilk'$Test Indicatesnon-normaldistribution(p <= 0.01) 0.81017 0.868 -0.22 4.10888
Equalityof variance cannotbe confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU _,
Steel'sMany-One Rank Test 100 200 141.421

Trimmed Spearman-Karber
Trim Level EC50 95% CL

0.0% 111.59 96.33 129.27
5.0% 112.81 95.68 133.00

10,0% 114.00 94,32 137,79 1.0

20.0% 116.22 88.21 153.11 o.9

Auto-0.0% 111.59 96.33 129.27 0.8

0.7

0.6

• 0.5

o 0.4
a.
w
• 0.3n,

0.2

0.1

0.0
i.e...#

-0.1

-0.2 ........................
10 100 1000

Dose ug/L
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Acute Daphid-48 Hr Survival
Start Date: 041151200015:00 Test ID: 2866 Sample ID: WA0024651-Port of Seattle " -
EndDate: 0411712000 Lab ID: WAPTL-ParametrixTox Lab SampleType: SRW2-1ndustrlalstormwater
Sample Date: 0411412000 Protocol:EPAA 91-EPA Acute Test Species: DM-Daphnlamagna

-- Comments: POS - Cu in Miller Creek UpstreamWater
Dose-Response Plot

I _

0.9_ "-'''/

0.8

0.7

__ 0.6 ""

_ 0.5
e.
_ 0.4

0.3

0.2

0.1

0 , ,

_5
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?._AMETRIX, INC.
Environmental Toxicology Laboratory

STATIC ACUTE Daphnia magna TOXICITY TEST

21lent Portof Seattie Sample Collection Date 4/14/00 ___:

_ample Cu in Miller Creek Detention Facility Water TestInitiationTime I @

Test Dates 4/15/2000 - 4/l 7/2000 Source/Age of Organisms In house cultures/ <24 hours

Dilution Water Miller CreekDetention Facility Water

Temp (°C) Day 0 _ : Day I '2"_ Day 2 _"

Numberof Dissolved Oxygen Specific

Conc. 0 I(m_/L) Conductivir _24 I 48 I 0

Control

12.5_g/L

[

Shadingrepresents arcasforwhich datacollection is not required.

NT - Not Taken Reviewed by: /: fQ../_ /

Comments
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AD-Acute Daphld Test ID: 2865

]Species: DM-Daphnia magna Protocol:EPAA 91-EPA Acute

Sample ID:WA0024651-Port of Seattle SampleType: SRW2-1ndustrialstormwater
Date: 04/15/2000 15:15 End Date: 04/17/2000 Lab ID:WAPTL-ParametdxTox Lab

ID Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1 D-Control 5 5= 5
2 2 D-Control 5 5l 5

3 3 D-Control 5 5 5_
4 4 D-Control 5 5 5

5 1 12.500 5 5 4
6 2 12.500 5 5 5

7 3 12.500 5 5 5

8 4 12.500 5 5 5
9 1 25.000 5 5 5

10 2 25.000 5 5 5
11 3 25.000 5 5 4

12 4 25.000 5, 5 4
13 1 50.000 51 5 5
14 2 50.000 5 5 5

15 3 50.000 5 5 5

16 4 50.000 5 51 5
17 1 100.000 5 51 5i
18 2 100.000 5 5 51
19 3 100.000 5 5 5

20 4 100.000 5 5 5
21 1 200.000 5 5 1

22 2 200.000 5 4 2
23 3 200.000 5 5 2
24 4 200.000 5 3 2

3omments: POS - Cu in MillerCreek DetentionFacilityWater

AFt 026730
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AD-Acute Daphid Test ID: 2865 --
Species: DM-Daphnia magna Protocol:EPAA 91-EPA Acute

Sample ID: WA0024651-Port of Seattle SampleType: SRW2-1ndustdalstormwater
Date: 04/15/2000 15:15 End Date: 04/17/2000 Lab ID: WAPTL-ParametrixTox Lab

ID Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1 D-Control 5 5 5

2 2 D-Control 5 5 5
3 3 D-Control 5 5 5

4 4 D-Control 5 5 5
5 1 12.500 5 5 4

6 2 12.500 5 5 5
7 3 12.500 5 5 5

8 4 12.500 5] 5 5
9 1 25.000 5 5; 5

10 2 25.000 5 5 5
11 3 25.000 5 5 4
12 4 25.000 5 5 4

13 1 50.000 5 5 5

14 2 50.000 5 5 5
15 3 50.000 5 5 5

16 4 50.000 51 5 5
17 1 100.000 5 5 5i

18 2 100.000 5 5 5
19 3 100.000 5 5 5

20 4 100.000 5 5 5
21 1 200.000 5 5 1
22 2 200.000; 5 4 2 "

23 3 200.000 5 5 2
24 4 200.000 5 3 2

Comments:POS - Cu in Miller CreekDetentionFacilityWater

• r_ .
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Acute Daphld-48 Hr Survival

Start Date: 04/15/2000 15:15 Test ID: 2865 SampleID: WA0024651-Port of Seattle
End Date: 04/17/2000 Lab ID: WAPTL-ParametrtxTox Lab Sample Type: SRW2-1ndustdalstormwater
Sample Date: 04/14/2000 Protocol: EPAA91-EPA Acute Test Species: DM-Daphniamagna

- Comments: POS - Cu in MillerCreek DetentionFacilityWater
Conc-ug/L 1 2 3 4

D-Control 1.0000 1.0000 1.0000 1.0000
12.5 0.8000 1.0000 1.0000 1.0000

25 1.0000 1.0000 0.8000 0.8000
50 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 1.0000
200 0.2000 0.4000 0.4000 0.4000

Transform: Arcsin Square Root Rank l-Tailed Number Total
Conc-ug/L Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

D-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20
12.5 0.9500 0.9500 1.2857 1.1071 1.3453 9.261 4 16.00 10.00 1 20

25 0.9000 0.9000 1.2262 1.1071 1.3453 11.212 4 14.00 10.00 2 20
50 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20

100 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
*200 0.3500 0.3500 0.6295 0.4636 0.6847 17.561 4 10.00 10.00 13 20

Auxiliary Tests Statistic ;Critical Skew Kurt

Shapiro-Wilk'sTest indicatesnon-normaldistribution(p <= 0.01) 0.83783 0.884 -0.952 0.83974
Equalityof vadanca cannotbe confirmed
Hypothesis Test (1-tail, 0,05) NOEC LOEC ChV TU

--"eei's Many-One RankTest 100 200 141.421

Maximum Likelihood.Probit

Parameter Value SE 95% Fiduclal Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 1.71858 1.15876 -1.9691 5.40626 0 17.4984 7.81472 5.6E-04 2.42024 0.58188 5
Intercept 0.84061 2.28474 -6.4305 8.11168
TSCR 1.0
Point Probit= uglL 95% Fiduclal Lirnits
EC01 2.674 11.6574 0.9
EC05 3.355 29.0499 0.8
EC10 3.718 47.2652
EC15 3.964 65.6401 0.7
EC20 4.158 85.2169 • 0.6
EC25 4.326 106.605 mC
EC40 4.747 187.425 o 0.5

ECS0 5.000 263.175 I_ 0.4
EC60 5.253 369.539
EC75 5.674 649.701 O.3

EC80 5.842 812.761 0.2
EC85 6.036 1055.16
EC90 6.282 1465.37 0.1

EC95 6.645 2384.21 0.0 .................................
EC99 7.326 5941.4 lo 100 lo00 1o00o

Significantheterogeneitydetected(p = 5.58E-04) Dose ug/L
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Acute Daphid-48 Hr Survival
Start Date: 04/15/2000 15:15 Test ID: 2865 Sample ID: WA0024651-Port of Seattle --
End Date: 04/17/2000 Lab ID: WAPTL-ParametrixTox Lab SampleType: SRW2-1ndustdaletormwater
Sample Date: 04/14/2000 Protocol: EPAA91-EPA Acute Test Species: DM-Daphnla magna
Comments: POS - Cu in MillerCreek DetentionFacilityWater '

Dose-Response Plot
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TRIMMED SPEARMAN-KARBER METHOD. MONTANA STATE UNIV

_OR REFERENCE, CITE:

_ILTON, M.A., R.C. RUSS0, AND R.V. THURSTON, 1977.
_RIMMED SPEARMAN-KARBERMETHOD FOR ESTIMATING MEDIAN

LETHAL CONCENTRATIONS IN TOXICITY BIOASSAYS.

ENVIRON. SCI. TECHNOL. 11(7): 714-719;

CORRECTION 12(4):417 (1978).

DATE: 4/15/00 TEST NUMBER: POS DURATION: 48 HOURS
CHEMICAL: CU SPECIES: DM

RAW DATA:

CONCENTRATION(UG/L) 12.50 25.00 50.00 I00.00 200.00
NUMBER EXPOSED: 20 20 20 20 20

MORTALITIES: i 2 0 0 13 ,

SPEARMAN-KARBERTRIM: 35.00%

SPEARMAN-KARBER ESTIMATES: LCSO: 168.78

95% LOWER CONFIDENCE: 140.44

95% UPPER CONFIDENCE: 202.83

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING.

ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION.
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eARAMETRIX,INC.
Environmental Toxicology Laboratory

STATIC ACUTE Daphnla magna TOXICITY TEST

.'licnt Portof Seattle Sample Collection Date 4/14/00

,;ample Cu in NorthwestPonds Outlet Water Test InitiationTime IVqf

Test Dates 4/15/2000 - 4/17/2000 Source/Age of Organisms In house cultures / <24 hours

Dilution Water Northwest Ponds OutletWater

Tcmp ('C) Day0 _'_ Day! Z_" Day2 "']-'_

Number of I Dissolved Oxygen !Specific
Organisms pH (m_,7/L) Conductivity(_S) ._

Cone. R_p. 0 241 48 0 [ 24 [ 48 0 i 24 l 48 0 i 48

Control

I
Initials

Date _2_"

Qc

Shading represents areas forwhich datacollection is not required.

Reviewed by:

Comments "
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AD-AcuteDaphid Test ID:2863

Species:DM-Daphnia magna ProtocohEPAA91-EPA Acute
Sample ID:WA0024651-Port of Seattle Sample Type: SRW2-1ndustdalstormwater

Date: 04/15/2000 14:45 End Date:04/17/2000 Lab ID: WAPTL-ParametrixTox Lab

ID Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1 D-Control 5 5 5

2 2 D-Control 5 5 5

3 3 D-Control 5 5 5
4 4 D-control 5 5 5
5 1 12,500 5 5 5
6 2 12.500 5; 5 5

7 3 12.500 51 5 5

8 4 12.500 5[ 5 5
9 1 25.000 5 5 5

10 2 25,000 5 5i 5

11 3 25.000 5 5l 5
12 4 25.000 5 5 5=
13 1 50.000 5 5 5i

14 2 50.000 5 5 5i

15 3 50.000 5 5 5i
16 4 50.000 5 5 5
17 1 100.000 5 5 5

18 2 100.000 5 5 5
19 3 100.000 5 5 3

20 4 100.000 5 5 5
21 1 200.000 5 5 0

22 2 200,000 5 5 0
23 3 200.000i 5 5 0
24 4 200.0001 5 5 0

Comments:POS - Cu In NW PondsOutletWater

.i

'.i..-:,!._3'i"Y ......., .........
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AD-Acute Daphid Test ID: 2863 7 .
Species: DM-Daphnia magna Protocol:EPAA 91-EPA Acute 1Sample ID: WA0024651-Port of Seattle SampleType:SRW2-1ndustdalstormwater

Date: 04/15/2000 14:45 End Date: 04/17/2000 Lab ID:WAPTL-ParametrixTox Lab /__

ID Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1 D.Control 5 5 5

2 2 D-Control 5 5 5
3 3 D-Control 5 5 5

4 4 D-Control 5 5 5
5 1 12.500i 5 5 5
6 2 12.500i 5 5 5

7 3 12.500 51 5 5
8 4 12.500 51 5B 5

9 1 25.0O0 5 5 5

10 2 ' 25.000 5 5 5
11 3 25.000 5 5 5

12 4 25.000 5 5 5
13 1 50.000 5 5 5
14 2 50.000 5 5 5 '
15 3 50.000 5 5 5

16 4 50.000 5 5i 5
17 1 100.000 5 5 51

18 2 100.000 5 5 5

19 3 100.000 5 5 3
20 4 100.000 5 5 5

21 1 200.000 5 5 0
22 2 200.000 5 5 0
23 3 200.000 5 5 0

24 4 200.000 5 5 0
Comments:POS - Cu in NW PondsOutletWater
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Acute Daphid-48 Hr Survival

Start Date: 04115/2000 14:45 Test ID: 2863 Sample ID: WA0024651-Portof Seattle
End Date: 04117/2000 LabID: WAPTL-ParametdxTox Lab Sample Type: SRW2-1ndustrialstormwater
Sample Date: 04/14/2000 Protocol:EPAA 91-EPA Acute Test Species: DM-Daphnia magna
_'omments: POS oCu in NW PondsOutletWater

Conc-ug/L 1 2 3 4
D-Control 1.0000 1.0000 1.0000 1.0000

12.5 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000
50 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 0.6000 1.0000
200 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Totai ""
Conc-uglL Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number

D-Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 0 20
12.5 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20

25 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20
50 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 4 18.00 10.00 0 20

100 0.9000 0.9000 1.2305 0.8861 1.3453, 18.860 4 16.00 10.00 2 20
200 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 4 20 20

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wllk'sTest indicatesnon-normaldistribution(p <= 0.01) 0.5089 0.868 -2.7962 11.6732
Equalityof vadance cannotbe confirmed

_Hypothesis Test (1-tall, 0.05) NOEC LOEC ChV TU
.el'sMany-One Rank Test 100 200 141.421

Trimmed Spearman.Karber
Trim Level EC50 95% CL

0.0% 131.95 120.23 144.81
5.0%134.92 120.13 151.53

10.0% 136.08 128.49 144.12 1.0
20.0% 136.08 128.49 144.12

Auto-0.0% 131.95 120.23 144.81 0.9
0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

10 100 1000

Dose ug/L
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Acute Daphid-48 Hr Survival
Start Date: 04/15/2000 14:45 Test ID: 2863 Sample ID: WA0024651-Port of Seaffie
End Date: 04/17/2000 Lab ID: WAPTL-ParametdxTox Lab SampleType: SRW2-1ndustrlalstormwater
Sample Date: 04/14/2000 Protocol:EPAA 91-EPA Acute Test Species: DM-Daphnla magna
Comments: POS - Cu in NW Ponds OutletWater

Dose-Response Plot
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