
:_:i"1 S_]mm_ryTest Water of Ceriodaphnia dubia waterHardness(ttW,/L)effect ratioCa LCS0results:0_JL) LCS0N°rmalizedl_Gv't ,_(V_,tL)f _nLj_0L WER _"/.__CJ" Om
Cu-Spflc_dIVBIIt_Cr_ 44 70.711 7,9.762 16.016 h.OF_II_,.

,_1 Sit, War_ _ n_ 5.

'i',:t . Cal-Spik_ Walker Crte,k 50 33.2.59 33.2.39 6.678

':'t Site Wamr

'ii Cu-Spikt:d D,._ Moin_ _k 60 88.087 74.184 14.896, Site Wate:"
7!

,, Cu-Spiked Laboratory Watt:r 96 . 9208 4.980 n/a

i_ Rcfm'enceToxicantCLCSO)= _ 102 ppbCuSO4
°_

,'_ WER = _ wat_ effect ratio
:_' nia = not ap-plicabl_

i _ I.,CS0adj_tad toa hardnessL,of 50 mg./L
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iI R_ults

._ Results of the range-finding water-effect ratio tests are presented in Table 2. Controlresponses and reference toxicantresults were within acceptable ranges for all ten tests. All
raw data sheets and statistical analyses are located in the project files at Parametrix.

Table 2. Summary of Ceriodaphnia dubia range-finding water-effect ratio for POS:

Hardness Cu LCf0 (poJL) Normalized 1
Test Water (rag/L) LCf0 (ug/L) _rER

-Cu-SpikedMill:rCreek 44 70.71] 79.762 16.016
Site Water

Cu-Spiked Walker _k 50 33.259 33.259 6.678

Site Water
'I

,J Cu-SpikedDesMoinesCre_ 60 88.087 74.184 14.896
Site Water

Cu-Spiked Laboratory.Wa*,er 96 9108 4.980 n]z

R.efcr_nce Toxicant (LCfO) = Acceptable

WER= Calculatedwar=effemratio
n/a = not _plicable
t LCf0 ad.i_stedto ahar_ of 50 mg/L

' In summary,_ven the results of the preliminary screening-level bioassays (Parametri::,
1999), and the WERs estimated based on nominal concen_ratiom (6.7 - 16.0), we
recommend pursuing a definitive WER and application ofa site-speciSc water quality
standard for copper.

REFERENCES

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

1999.

U.S. EPA. 1993. Methods for measuring the acute toxicity ofeffluents and receiving
l waters to freshwater and marine organisms. EPA/600/4-90/027F, August 1993. U.S.
i,! Environmental Protection Agency, Cincinnati, Ohio.
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DRAFT MEMORANDUM

To: Port of Seattleproject files April 20, 1999

From: Doug Henderson / Linda Logan 55-2912-01 (61)

Subject: Range,finding water-effect ratio results

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 range-finding tests are part two of pre!irnirmry tests being conducted prior to a
definitive WER study (see attached flow chart). The tests are conducted using a range of

• copper concentrations spiked into lab water;, as cost savings, no eo_afirmatoryanalytical
chemistry is performed. Previous screening-level bioassays conducted on receiving
water samples indicated that the streams were not toxic to Ceriodaphnia dubia; these

, results are summarized in Parametrix (1999)• This memorandum presents the results of
water-effect ratio tests conducted on waters simulating the estimated edge of future
mixing zones following the construction of the third runway.

, Sampling

Samples werecollected at four pre-determined locations during a qualifying storm event
'_ on the morning of 23 February 1999. This storm event started at 1600 on 21 February
I

• and ended at 2200 on 24 February 1999. The dry antecedent period preceding this storm
was at least 24 hours. Approximately 1.87 inches of rain fell at STIA during _is 78-hour

•, storm. Rai_all intensity was still increasing throughout the three hour period the grab

_ samples were collected. Information pertaining to the date, time, location and sampler at

each location is recorded in field data logbooks located in project files at Pazametrix.
_J Parametrix staff collected tw0-1iter grab samples at 15-minute intervals over a three-hour
._ period from three of the four sampling sites (Miller Creek, Walker Creek, and Des

Moines Creek). Sampling staff approached sampling locations carefully to avoid stirring
up sediment Port of Seattle staffeollected water at the fourth location (SDS3), with an
ISCO sampler. Grab samples were proportionately eomposited into a 10-liter eubitainer
based on flow estimates. Flow estimates were calculated by entering stage measurements
from each location into the Manning or empirical stage-discharge equations. ISCO
samplers automatically composite samples based on flow. Water levels (stage
measurements) were recorded at each location for each 15-minute interval. Temperature

•_ and pH measurements were recorded at least once dm'ing the three-hour event at eachq
•: location.

_ POS Range-finding memorandum Dra._
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Quality assurance and quality control elements addressed during sample collection
included:

i_ • bottles labeled with the •location and interval designation

(j * bottles rinsed three times with ambient water
:_ * samples collected in new (or washed by the laboratory) HDPE bottles

• bottles inverted before being placed in water for rinses and grabs
•..i . • interval samples placed in a cooler with ice to maintain the samples at 4°C
,,.., ,- exact time of each sample collection recorded in field logs.

.; The samples were delivered to Paramewix's toxicolog'y laboratory with completed chain-

?! of-custody forms in sufficient time to meet the applicable holding times. Flow-weighted
,) compositing of the samples was completed in the laboratory. Three site waters for

toxicity testing were generated in the following manner:
'i

.:? 1. SDS3 stormwater was mixed with Miller Creek water,

5i 2. SDS3 stormwater was mixed Walker Creek water, and<'_ 3. Des Moines Creek was sampled below the outlet of the Northwest Ponds.

The Miller Creek and Walker Creek site waters were mixed with SDS3 stormwater in• ratios anticipated for the new ouffalls following construction of the third runway. The
Des Moines Creek site water was not mixed with an3,outfall as it currently receives

....... _ SDS3 effluent upstream of the sampling point The s3natheticlaboratory water was
i " prepar_ according toU.S. EPA (1993)..

-i

4

!,, Analysis

.:; The procedure for detwmining a WER involves using an indicator species to evaluate and
; quantify the toxicity and bioavailability of a compound in a particular site water compared
_ to that in "clean" laboratory water. To accomplish this, the chemical of concern (in this_f

_,_ case, copper) is spiked into both the clean laboratory water and site water at lmown
•_ concentrations. A median lethal concentration (LC50) is then det_.ained for each water,
',,• andthe two are compared to generate a WER:

LC50 Site Water = WE'R.

LC50 Laboratory Water
The WER is then applied to the generic water quality standard to derive a site-specific

'; standard:
'J

; WER * Generic WQS = Site-specific WQS

i For example, ff the water quality standard for a chemical is 3 rtg/L, and a WE_ of 3 ist

"i derived for a particular site, the resulting site-spedfic water quality standard would be 9

Q
,?

- _;_j POSRange-findingmemorandum Draft
:; 08/i8799
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1

i1 Nominal copper test concentrations were prepared using a 50 mg/L copper stock solution
.._ made from copper sulfate pentabydrate (CuSO4-5H20) (CAS#7758-99-8). Since these were -

i.it preliminary tests, concentmtiom were not measured; thus the WERs were calculated using
., nominal test concentratiorm_ ,

The toxicity tests were conducted according to Short-terra Methods for Estimating the Acute
Toxicio: of Effluents and Receiving Waters to Freshwater Organisms and Marine
Organisms. EPM600/4-90/O27F, August 1993. A summary of test conditions for the C.
dubia toxicity tests ispresented in Table 1.

f
r

i

I

Z

.°

• .._. ..
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,' Table 1. Summary of test conditions for the acute Ceriodaphnia dubia toxicity tests.
_; L

/" JobNamc: PortofSeattle JobNumbe_.55-2912-01(61)

Dam: 23-25February1999
i l

T Test Protocol: Methods for Measuring the Acute Toxic_y of Ej_uents and Reee/v/ng Watersto

/ ! Freshwater and Marine Organisms (Fourth Edmon), EPAJ60014-901027F,August 1993.

.: _ Test Material: Cop_-_ site wafz_s
" Copper-spx3_dsynthetic laboratory wat__r•, )

4

,_ Test Organisms/age: Ceriodaphnia dubia; <94 hrs old
...

Source: I_housc culture

_;.]- Number/TestChamber: 5
,t

Volume/Test Chamber:. 20 mL

"'"_ Nominal Test Site water: 0, 1.56, 3.13, 6.25, 12.5, 25, 50, 100, 150, and 200 ttg/L copper

!

Concentrations: Synthetic laboratory wamr: 0, 1.25, 2.5, 5, 10, 20, and 40 gg/L coppar

' iiI Replicates: Twoil

:_ ... Reference Toxicant: Copper sulfate - _.: .: . "2' .

Test Duration: 48 hours

il Control: Unspiked synthetic laboratory walex
Unspiked site wat_

Test Chambers: 30 mL polyprotvlenc beakers
.l

q Lighting: Fluorescent 1:_bs(50-100 foot candles)

"/!i

.:_ Photoperiod: ] 6 hours light: $horn's dark _ .

,_ . Aeration: None

Feeding: None . _;-: "

:, ._{;, _ .',

_i- ::" " Temperamr_ 20± loC

Chemical Data: Dissolved oxygen, temperam_, and pH at test iniliation and every 24hours;specific

i condu_ at test inilgatkm andlerminalion;hardness,-alkalinity,allmaonia, andresidual

..: chloziae at test initiation for 100%she wat_ rumple; _- _e.ss and _ty for
, _boratory and sitewater

:!l E_ Mwered: Mortality

",_ Test Acceptability: Control mortality <10%

,!i
d

:l

:/! .

" _ .... ;i" POS Range-finding memorandum . . ) . Draft
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i1
Results " "

Remits of the range-finding water-effect ratio tests are pres_nteA in Table 2. Control ..
responses and referc'nce toxicant results were within acceptable ranges for all tea tests. All

_i raw data sheets and statistical analyses are located in the project files at Parametrix.

Table 2. Summary of Ceriodaph.ia dubia range-finding water-effect ratio for POS:

Hardn¢_ CuLC50 0tg/L) Normalized_
:! Test Water (rag/L) LCS0 (V_g/L) WER
"-t

Cu-SpikezlMiller_ 44 70.711 79.762 16.016
Sit_ Wattr

Cu-Spikt)d Wa]kcr _ 50 33/59 339--59 6.678
Sil_ Water

Cu-Spiktd De, Moincs Crctk 60 88.087 74.184 14.896
SiteWater

CwSpik_dLaboratoryWatt, .96 9!08 4.980 n/a

Refm_ncz Toxicant(LCS0)= Aew.tptab|e . •

W'ER = Cal_l_._t warm- e/i'_t ra_o

n/a = not _licabk : ':)
. .-.-

I LCS0adjust_dtoahazdnc_ofS0mgfL . .--:

i Insummary, given the results of the prelimlnmy screening-level bioassays (ParametzLx,
] 1999), and the WER.$ estimated based on nominal concen_ations (6.7 - 16.0), we

recommend pursuing a definitive WER and application of a site-specific water quality

i standard for copper .....

; :.-
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1999. .. _

• U.S. EPA. 1993. Methods for measu_g the acute toxicity of effluea_ts and receiving

!_ ...... wat_ to fa_awater mad matin, organisms. EPA/600/4-90/027F, August 1993. U.S .....

. ..i_,.;__. d_t_.:,: .... " "
-._ ........ . E_vironmtmtal Protection Ag'mcy, Cincirm_, Ohio .... _-:..,. _,_,:', " • .... "::"

1
POSRange-finding memorandum : Draft

..... ......_...................._:'-'"_':-_............_'_%_.',,,_',_,..:)_,,,_. ,-_..:..,..._:.:_;_.. . _".......... ....._"_"'"'_':;_--":-..,......../. 08/18/99.... • "_.,o.:..2.,_:.....

.", :_,,_,__:>......._E_,_'_E__,:.''__;''_,_._:_,'_'-._:_'_,-._;_.`4,._._",I,_'._,_,,-_,_:.....,,_.: ......_< ._ ._ -,",.,:_,.'.":.-,:,._._.,_,_..._,::"--=2:_,,.._; . . . -._ [4_..._" •..... :_, _._'_ • _-#_ _- _ ..... . ,..-._ .,....... .,. - _. .,.,.,,._ _,_:._..... . . , . ,_ ,._ ,:-. ._, -_.

_ u___,_- __ (__3" .. _.'"
AR 024930

_,_. _,._ka_,@ _.. _ - ,



,)

:i
.i

,.::_....:_'_Z":,_':-.,.,._;.,::::,_-:T:::_",':::__,:,.-;- _ ;.,--:..-.:.-,-_:._.__.::. ..........._.,.... . ..... ._.....:,........•....... ., _.-:;._,:,. _.-, , -,. ,.,...,., :.: 5/ ':. :" , ,"'::_ AR 024931 ,::,;:

&



PirtLmetr_x Tox_cotogy LaDoratory

/-!
":_ I _TER F{._ TE_;T DATA I

:_ Test Number: 2182 ( ) Chronic (x) Acute ;8 hours, Test Date: _-Feb-99

i Source: MA002_51 Test Material: CULW (/Lg/L)
• ,(

: i Cont. DaiLy Survival Prop Total Hax

Conc Rep Mo. Sex S_:srt 1 Z 3 & 5 6 End ALive Young Young

•_ 0.'00 O I F " 5 & . R0

.,, 0.00 0 2 F 5 5 1.00
! 1.25 0 1 F 5 5 1.00

' _::" 1.2S o 2 F S S 1.00
, 2.50 D 1 F S S 1.00

Z.SO O 2 F 5 5 i.00

i 5.00 o 1 F S 5 1.00-
5.00 D 2 F 5 S 1.00

{ 10.00 o I F S Z .40
;:" 10.00 D 2 F S 1 .20

"I 20.00 0 1 F S 0 0.00
• '_ 20.00 D 2 F 5 0 0. O0

::_ 40.00 0 1 F $ 0 0.00

_ _0.00 0 2 F S 0 0.00

r_

,.,i PP,EPAP,EDBY _ d,L,_ 3-l"--_-(_'{}

_j e-_ t/ ,,,CH_'_r,EDBY "_ '_

.;',_

r

!

"Li

:!
i

-!

r_

,!I

4i
".'__:a-_._-;_,,.,, ,..'-.r:,. ;'?:,:.,_ '_:,::"_ ..:,_' :, ' : • .r.'- ,t..,;_,.. ,_" ..".-"..'" -..' " , .. . " --.
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Paratne1:rix Toxicology Laboratory

i

I I

Test Iluet_er: 2182 ( ] Chronic [x) Acute /*8 hours

,i-_- Test Date: 23-Feb-90
:l
!; Source: WA002_651 Test Haterfa_: CULt4 (gg/L)

Cont. Daily Survival Prop Tots( Hax

Conc Rep Mo. Sex Start 1 2 3 /* S 6 End ALive Young Young

0.00 D 1 F 5 4 _ .B0

0.00 o 2 F 5 5 1.00

: 1.25 D 1 F 5 5 1.00

:; 1.25 O 2 F S S 1.O0
Z.50 O 1 F 5 S 1.00

• 2.50 O 2 F 5 5 1.00

5.00 O 1 F 5 $ 1.00

: 5.00 D 2 F 5 5 1.00

_. 10.00 O 1 F 5 2 ._,0

i 10o00 O 2 F 5 I .20
i 20.00 0 I F 5 0 0.00

20.00 O 2 F 5 0 0 . O0

• _ /*O.O0 O 1 F 5 0 0.00

/*0. O0 O Z F 5 0 O. O0

'_i

""it

4

!i
I
I

J

•%

7

J
-i
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,!

'_j Test Date: 2/23/99 Test Number: 2182

IS Sample Date: 2/23/99 Test _aterial: Copper Lab Water ;g/t,

Species: Cerioclaphnia dubia Source: WA002_651
.'! Test Type: Acute - 48 hours Port of Seattle

,i, t A,Y t
, End Point Oay TraHr_sfo_ti_ C_nc #Reps Ream StOev Z $urv

_ Proportion Alive "-_ Arc s;ne sqrt ./ adj.
X 0.000 O 2 1.9 .168
X 1.250 O 2 1.35 O.OOO

• X 2.500 D 2 1.35 O.OOO

, X 5.000 O 2 1.35 O.OOO
X 10.000 O 2 .57 .156

20.000 D 2 ._ 0.0DO
40.000 O 2 .23 0.000

; Proportion Alive 2 NO tran._formation
; 0.000 O :_ .90 .141
: 1.250 O 2 1.00 0.000
t 2.500 0 2 1.00 0.0DO

; 5.0(30 D 2 1.00 0.000

! 10.000 O 2 .30 .1/.1
20.000 O 2 0.00 0.000!

!_ 40.000D 2 0.00 0.000
X = indicates concentrations used in calculations

- HYPOTHESIS TEST -

• End Point Day Transfor_tiorVAnalysis NOEC LOEC TU MSE MSD

'; Proportion ALive _ Arc szr_ sqrt w/ a_'j.

Dunnett + t-test .008

)

- PROPORTIONPOINT ESTIMATE -

' End Point Day Itethod P Cone 957. Cl TU

Proport i on ALi ve --_ $peer_mn-Karber
..;t EC 50 9.208 7.53 - 11.26 10.86

• p

!! .

i
z. . .

. "." -
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2/26/99--10:12 am TOXIS ANALYSIS SUMMARY

L
/i Lab Species Test Date Test Material Permit Protocol Test Number

WA_TL CD 2/23/99 CULW (_g/L) WA0024651 EPAA 91 2182

I- Statistics Parameters

PROPORTION

End Point: IPA Proportion Alive
Anaiysis: EPA Flowchart (Chronic and Acute) 1 control

Transform: Arc sine square root w/ Bartlett adj.

Tail: One--tailed, decreasing
Constant: --.01 Variance: .0i

Root: --1.00 Alpha Normality: .01
NOEC: .05

EC/LC Method: F (P,S,G,L,N) Superdunnet: 4000

1 GROWTH

l End Point: GR Reproduction

Analysis: No Analysis
_ Transform:

Tail:
Constant: .01 Variance: .01

Root: Alpha Normality: .01
NOEC: .05

Calculate IC? N (Y,N) IC reiamples: 120
4

I - Errors/Warnings I

* Type N_mber

EC 912 Chi--square test for heterogeniety significant - proceding

! to Spearman Karber Analysis

1 EC/LC 0 Analysis completed with no errors

PROP 44 Not enough replication for Steel test

, '._.'-,,-, ............ _-._' _*:'.,:-, ,':'-.' _:.'".-_ .........._:_ :_ . ........ _." • .... Mn 024935 , p



Spearman-Karber Analysis for EC/LC 50 .

i_! Parametrix Toxicology Laboratory

Species : Ceriodaphnia dubia

Test Number: 2182

Test Material: Copper Lab Water (_g Test Date: 2/23/99
! Endpoint: Prop

:, Number
•_ Conc Exposed Mortalities

0.00 i0 l
_', 1.25 i0 0

2.50 i0 0

5.00 i0 0
l0.00 i0 7

20.00 i0 i0

40.00 10 i0

Spear_an--Karber EC/LC 50 estimate: 9.208
95% lower confidence: 7.532

95% upper confidence: 11.257

Untrimmed Spearman-Karber

!

4
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:_ 2/26/99 TOXIS ANALYSIS SUMMARY

i Lab Species Date Test Material Permit Protocol Test NumberWAPTL CD 2/23/99 CULW (_g/L) WA0024651 EPAA 91 2182 1

-!

, PA Flowchart (Chronic and Acute) 1 control

2.:1

:_' Transformation Conc Mean SD N

Arc sine sqrt w/ adj.
! X 0.OOD 1.23 .168 2

-":1 X 1.25D 1.35 0.000 2

-i X 2.50D I. 35 0. 000 2
X 5.00D 1.35 0.000 2

_ X l0.00D .57 .156 2

I 20.00D .23 0. 000 2

40.00D .23 0. 000 2

No transformation
0.00D .90 .141 2

1.25D 1.00 0.000 ,:_,2
• 2.50D 1.00 0.000 - _:':_'2

.,j 5.00D i. 00 0. 000 _ 2
..-_(_, 10.00D .30 .141 ,_ 2

2o.ooD o.oo o.ooo 2
::"_i 40. OOD o. oo o. 000 2
',%,

"j..{

./! Error occurred during statistics:
"-i

., Not enough replication for Steel test ....._--- ,

._-

f_

_I
i

.'.,!

.'!i . "
•ti

'¢'_I
, l

.f,_ . .,_ , . • , ,. / , . _
,_, • . . • . .: . . ,

-' ' < _ ..... _ .... _'" ' _, ,4 '_'_. :: -_--' " . " " _• ' " _,_" _: • • _" "_"_" _'_:---_' .......... _- i_)_F'v'_'"
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'::,:]

Para_trix Toxicology La_ratory

";_ I "_ATER FLEA TEST DATA I

"::i Test Number: 2183 ( ) Chronic (x) Acute _ hours

.;_I TestOete: _-Feb-_

=oozsl T=st..teri.l
1

" .:l Cont. Daily'Survival Prop Total. Max

: Ccmc Rep No. Sex Start I 2 3 _ S 6 End Alive Young Young

• ! 0.00 D 1 F 5 5 1.00

• ! 0.oo0 2 F s 5 1.oo
i I.$6 0 I F 5 5 1.00

•: 1.56 0 2 F 5 5 1.00

3.13 0 1 F 5 5 1.00

3.13 0 2 F 5 5 1.00

: 6.25 0 1 F 5 5 1.00 •

_ ' 6.25 D 2 F 5 5 1.00

• ' 12.50 0 1 F 5 5 1.00

.; , 12.50 0 2 F 5 5 1.00

:; 25.00 0 1 F 5 5 1.00
""_ 25.00 D 2 F $ 5 1.00

._;_ 50.00o _ F 5 5 1.00

;_ 50.00 0 Z F S 5 1.00

";::' 100.00- 0 1 F 5 0 0.00

100.00 0 Z F 5 0 0.00

150.00 D 1 F 5 0 0.00

150.00 0 2 F S 0 0.00

-".'"!1" ZOO.00 0 1 F 5 0 0.00

. i 200.000 Z e 5 0 0.00
(i "

'i

I

• 99i

/i

1

! '

'¢

i
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' _ pat-ame:rix ToxicoLogy LaDoracory

'_ t UATERFLEA TEST 0ATA

,.-_j

•"v_ Test N_n: 2183 ( ) Chronic ('x)Acute 48 hours
.1
_ Test Date: _-Feb-99

Source: UA002_51 : Test MaCer_aL: _dS_ (#g/L)

Cont. Oaily Su_ivat Prop Total. Hax
"J Conc Eel:) No. Sex 5tar'C 1 2 3 /.. 5 6 End Alive Young Young

O.DDO 1 F 5 5 1.0D

0.00D 2 F 5 5 1.00
1.56O 1 F 5 5 1.00

; .I .56 0 Z F 5 5 1.00

'i 3.13D I F 5 5 1.00
3.13 D 2 F 5 5 1.00
6.25D 1 F 5 5 1.00

i 6.25 o 2 F 5 5 1.00
12.5D D 1 F 5 5 1.0D
12.50 O 2 F 5 5 1.00
25.00 0 1 F 5 5 1.00
25.00 D 2 F 5 5 1.00
50. ODO 1 F 5 5 1. O0

50.0D D 2 F 5 5 1.0D" ID0.00O I F 5 0 O.OD

•,T,7 100.0D O 2 F 5 D 0.00
.L_.L_
-:_ 15D.00 D 1 F 5 0 O.OD

150.D0 O 2 F 5 0 O.OD
2DO.O0O 1 F 5 0 O.OD
ZOD.O0 O 2 F 5 0 O.O0

.?

i
r

"'I

'i

J

r'

;J

/,'i
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!_ [ ea_a-et_xTox_coto__aboracory t
Test Data: 2123/99 Test Number: 2183

_i SampLeData: 2173199 Test Material: Copper Site _acer /Lg/L

Species: CerHodaphnia dubia Source: WAOO2t*651
• Test Type: Acute - 48 hours Por_ of Seattle

:"/J I ' SUMMARY 1
•-< End Point Day Transfomation Conc #Reps Mean S_ev _ Surv
. )

I

Proportion ALive --'_ Arc s_rm sqrt w/ adj.
r ''_ X 0 " 000 O Z 1. 35 0 . O00

,/_ X 1.563 0 2 1".35 0.000
• _ x 3.125 0 2 1.35 0.000

I x 6.250 D 2 1.35 0.000
x 12.500 0 2 1.35 0.000
x 25.000 D 2 1.35 0.000
x 50.000 0 2 1.35 0.000

100.000 0 2 .Z3 0.000
:_i;_ 1sO.ODDo 2 .73 o.ooo200.000 0 2 .23 0.000

•' ProportionAlive 2 No trar_formstion
' 0.000 D 2 1.00 0.000

: :,b 1.563 0 2 I.00 0.000
•_' 3.125 o 2 1. DO o. ooo
t 6.Z50 o 2 _.oo 0.000

12.500 O " 2 .1.00 0.000

25.000 0 2 • 1.00 O.000
, 50.000 0 2 1.00 0.000

" 100.0000 2 0.00 0.000

150.0000 2 0.00 0.000
200.000 D 2 0.00 0.000

X = indicates concentrations used in calculations

1 -HYPOTHES[S TEST - I
End Pofnt Day- Transfo_nationlArmtysis NOEC LOEC TU MSE MSD

p 1
'._ •

I_roportlon ALive "-_ Arc slne sqr_ w/ adj.
-.,,!i Dunnett �t-test

:' [ t;'_.; - PROPORTIONPOINTESTIMATE -

,il i . End POint Day Method P Conc 95_.C! : TU

"_'i_"i #roportlon ALive --_ Graphical Interl:_lation
EC 50 70.711 1.41

_:_

: / ,I

I

.2 ;

N

. ;__ .,_........:.-_,;_*.-,,,.:_.,_ :,-.:;,.:_/.,_ _-. ,... . ...... . , .........
"'.................... " '....... /_n'n 024941



2/26/99--10:14 am TOXIS ANALYSIS SUMMARYI

it

I tater Flea

Lab Species Test Date Test Material Permit Protocol Test Number

t ,WAPTL CD 2/23/99 CUSW (#g/L) WA0024651 EPAA 91 2183

Statistics Parameters 1

PROPORTION

End Point: !PA Proportion Alive
Analysis: EPA Flowchart (Chronic and Acute) 1 control

Transform: Arc sine square root w/ Bartlett adj
Tail: One--tailed, decreasing

_' Constant: -.01 Variance: .01

Root: --I.00 Alpha Normality: .01
i NOEC: .05

i
.e EC/LC Method: F (P,S,G,L,N) Superdunne£: 4000

. GROWTH

End Point: GR Reproduction

Analysis: No Analysis
- Transform:

Tail:

Constant: .01 Variance: .01

Root: Alpha Normality: .01
NOEC: .05

Calculate IC? N (Y,N) !_ resamples: 120

' 1 " Errors/Warnings

' Type Number.t

EC/LC 0 Analysis completed with no errors

i

] PROP 40 Novariation in the data

. __.-,._,:_: ._,'.,,;".',_,_......; ".','_.,.,:' ,-,.._m024942



Graphical Interpolation Analysis For EC/LC

• Parametrix Toxicology Laboratory

!!l Species : Ceriodaphnia dubia • Test Number: 2183Test Material" Copper Site Water (_g/L) Test Date: 2/23/99Endpoint _ Prop

,_ Pooled Proportion
.'I

_ Concentration Mean Mean Response

.'-'i O. 0000 O. 0000 0. 0000
i. 5625 0. 0000 0. 0000 0. 0000

.," 3. 1250 0. 0000 0. 0000 O. 0000
6. 2500 0. 0000 0. 0000 0. 0000

_ 12. 5000 0. 0000 0,0000 0. 0000

ii 25. 0000 0. 0000 0. 0000 0. 0000
'_: 50. 0000 0. 0000 0. 0000 0. 0000
•_ i00. 0000 i. 0000 I. 0000 I. 0000

,'i 150.0000 1 0000 1.0000 1.0000

• _ 200.0000 1.0000 i. 0000, 1. 0000

Note: Quantal data were input.

Note: Proportion response computed by applying Abbott's formula to the
•pooled means.

!ii Estimated
_] P Value Concentration

"I

_ I00 70.7107 -_

J

O .. O O

._ P
r 0.89 • "

-'_ O

P

"i °
"_ r 0.67

i . .

i °n 0.44

%_ r

e
'_; s 0.22

P

._ o
._ n
" s 0.00 ...... o ....... o ...... o ..... ... o ...... o

e I f I I

_ 0 .194 0.705 1. 215 i. 726 2 .237

"] Log (i0) concentration

. /"

............................: ....".........'~°'_'--......_ .................' ......'_':'_':_:_"_'-_' AR 024943



•"j

2/26/99 TOXIS ANALYSIS SUMMA/%Y

ICeriodaphnia Proportion Alive Day L•-2 :•I
E

p

I

Lab Species Date Test Material Permit Protocol Test Number

; WAPTL CD 2/23/99 CUSW (_g/L) WA0024651 EPAA 91 2183

i , ,,

[ IEPA Flowchart (Chronic and Acute) i control
#
.i

• i
T_

i

Transformation Conc Mean SD N

Arc sine sqrt w/ adj.

,_ X O.00D 1,35 0.000 2
._ X 1.56D 1.35 0.000 2

X 3. 13D 1,35 0.000 2

_ii x 6 25D 135 0000 2

ii X 12.50D 1.35 0.000 2

X 25.00D 1.35 0.0OO 2

X 50.OOD 1.35 0.000 2
100.00D .23 0.000 2 _

150.00D .23 0.000 . ii_2 '_"T
200 O0D 23 0.000 -;_:_2"

-_ No transformation < °_'_
_ o.ooD 1.oo o.ooo .,%2 "
!_ 1.56D 1 O0 0.000 r_2 =_

3.13D 1.00 0.000 ....<2 _
6.2sD 1.oo o.ooo 2

!{ z2.SOD 1.oo o.ooo":,...:k2
":_ 25 .00D 1.00 0. 000 _ 2
>_ 50.00D i.O0 0.000 ¢7i2
_' i00.00D 0.00 0. 000 2

] 150 .00D 0.00 O. 000 2
"_ 200.00D 0. O0 0. 000 2

'i!il Error occurred during statistics: _

I" No variation in the data <_2_..""_:'_=_'_<___..._,._:_,.._:.:

• I

<"-i...... 7"-

_4

;I

!] -'-

• . ,..;; ¢!, •

•- W.,.- .._iA--:-_+_ -_ - ._..'._i,.,_' _ +°: "7£_ < _ _' . -" _:;_,_?_ "L;<e.D.<_-_.t.',_>7_ ,4< _:{_, ...... _._-_-._ '" ........ _,: ........ _c_ <'_: .... ..,.<.. =,' i, ' •

i .
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+_'_"_ Per_rix Toxicology LaOoratory

:)1 "Test Number: Z184 ( ) CJlronic (x) Acute t_8 hours

S:, Test Date: 23-Feb-99

._j • Source: WA002_651 Test Haterial: CLJSWOLg/I.)

-j

,_ Cont. Oeily Survival Prop Total Max

i Conc Rep Mo. Sex Star_ 1 2 3 4 5 6 End Alive Young Young

i

:; 0_00 D 1 F 5 5 1.00

'" 0.00 0 2 F 5 5 1.00

_,, 1.56 0 1 F 5 5 1.00

.I.,56 0 2 F 5 5 1.00

3.13 0 1 F 5 5 1.00

3.13 0 Z F 5 5 1.00

6.250. I F 5 _, .80

,.. 6.25 0 2 F 5 5 1.00

, 17..50 D 1 F 5 5 1.00

12.50 0 Z F 5 5 1.00

25.00 0 I F 5 3 ,60

25,00 D Z F 5 5 1.00
.'_ SO.O0 0 1 F S 1 .20

50.00 0 Z F 5 Z ._.0

•'_ 100.00 0 1 F 5 0 0.00

!_ 100.00 0 Z F 5 0 0.00

i_ 150.00 0 1 F 5 0 0.00

150.00 0 2 F 5 0 0.00200.00 0 1 F 5 0 0.00

•_ 200.010 D " Z F 5 0 0.00
'I

.!
.'.

!,

: , PREPAREDBY _ _,_ N _/_
*!

e's /'' CHJ,_DBY _-U ' '' L-

..

P,;

:i

,,!

_B

-.'t'.'_eJ_.u'_,_¢#:",_,,.__@c ,_'_-._'_.,'.._,j_._',}',...__? _"".'_.T ,',r."-:-"_._'-._-- _,_;.... _*_:.:_'."'_--'r:._,'.,::.;,..--':_',-r.--._,_..................
.... ,,*,;2_,:',,._-_.,,_:......_:._,,,a;_.-,._,_._'._,_. ,:...._¢,_.. .,-_ .,..'.'.'..._',_.,_....:," " . • • . _ .... . ., __ '" "_._....... .,_,,,:..p.,._:,:_:_,_..........._',a_._'.s,..,..........- ,
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,! Parametrix Toxicology Laboratory

• I I WATER FLEA TEST DATA i

'_i'!" Test Number:ZIB4 ( ) Chronic (x) Acute48 hours

.._ Test Date: ?.3-Feb-_x)
Source: WA002{,651 Test Material: CUS_ (_g/L)

! Cont. Daily Survival Prop Total Max
Corm Re/_ No. Sex S_art 1 2 3 4 5 6 Er_d Alive Young Youngj

0.O0 D 1 F 5 5 1.00

: G.00 D 2 F 5 5 1.00
; 1.56 D 1 F 5 5 1.00

" 1.56 O Z F S 5 1.00
3.13 0 1 F 5 5 1.00
3.13 O 2 _ F 5 5 1.00
6.25 D 1 F 5 4 .B0
6.25 D 2 F 5 5 1.00

i 12.50 0 1 F 5 5 1.00
, 12.50 o 2 F 5 5 1.00
" _.00 0 I F 5 3 .60
i
I _.00 O Z F 5 S 1.00

_.'_ 50.00 0 1 F S 1 .Z0

"-_ 50.00 0 Z F 5 2 J,O

I00.000 I F 5 0 0.00

100.00D Z F S 0 0.00

:._ 150.00D I F 5 0 0.00
150.00 0 _ F 5 0 o.00

'| Z00.0o O 1 F 5 0 0.00
Z00.00 o Z F 5 0 0.DO

i

:I
J
I

J

(,

-- ct

_._..,;_-._ _7._5_,: TM --";,_;_ %_r,. _l." ",-_-:%:,,., :,,-'_-_._..-_-_ .-. _'7 ..... _ "'
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"i "L

F

,i

'}[_ Parametrix ToxicoLogy Laboratory

>_ Test Date: 2123199 Test Num_r: 218/.

i1 Sample Date: 2/9/99 Test Hateriol: Copper Site Wecer _g/L

SpeC{es: Cer_odaphn_a durra Source: WA0024651
• Test Type: Acute - /,8 hours Port of SeattLe

SUN4ARY

• _ End Point Day Transformmtion Cone #Reps Hean StOev _ Sur_

Proportion' Alive _ Arc $_ne sqrt w/ adj.i
: X 0.000 0 2 1.35 0.000

_ X 1.563 0 2 1.35 0.000
x 3.125 D 2 1.35 0.000
x 6.250 0 2 1.23 .168
X 12.500 D 2 1.35 0.000
X 25.000 0 2 1.12 .325
x 50.000 0 2 .57 .156

100.000 o 2 .23 o.00o
i 150.000 D 2 .23 0.000

200.000 0 2 .;._ 0.000

i Proportion Alive 2 No transformation
0.000 0 2 1.00 0.000

_i 1.563 0 2 1.00 0.000
_ - 3.125 D 2 1.00 0.000

i 6.250 0 Z .90 .1_1

12.500 0 2 1.00 0.000
25.000 o 2 .80 .283
SO.O00O 2 .30 .I_I

100.000 o 2 0.00 o.000
•_ 150.000 0 2 0.00 0 000

200.000 D 2 0.00 0.000

X s _ndicates concentrations use_ in calculations

: [ - HYPOTHESISTEST - .. ]
End Point Day Transformation/Analys_s NOEC LOEC TU MSE MSO

Proportion 'Alive "-_ Arc sme sqrt _/ adj.
Dunnett + t-test .016

., I I - PROPORTIONPOINT ESTIMATE- I

i_._ End Point Day Rethod P Cone 95_. Cl TU
Pro13_r_i_'Al!ve _ Probit

"'_ EC 50 33.25q 23._0 - _,6.10 3.01

,!
'i

i

-!i

I

N

_e_'_, -_'_i.Y:_P_*',_ W_ _ _;;,_-P._ ,_"._l'_-_g-_-r.*- _:':_" ..... ....... _ ........... . ..........
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.i 2/26/99--10:19 am TOXIS ANALYSIS SUMMARY

._ IWater Flea • '-

.:l Lab Species .Test •Date• Test Material Permit Protocol Test Number

WAPTL CD 2/23/99 CUSW (_g/L) WA0024651 EPAA 91 "2184

Statistics Parameters
I

.! PROPORTION

i End Point: PA Proportion Alive

Analysis: EPA Flowchart (Chronic and Acute) i control
Transform: Arc sine square root w/ Bartlett adj.

Tail: One--tailed, decreasing
: Constant: --.01 Variance: .01

Root: --i.00 Alpha Normality: .01
NOEC: .05

EC/LC Method: F (P,S,G,L,N) Superdunnet: 4000

GROWTH
End Point: GR Reproduction

' Analysis: No Analysis
Transform:

Tail:

Constant: .01 Variance: .01

Root: Alpha Normality: .01
NOEC: .05

! Calculate IC? N (Y,N) IC resamples: 120.7
, !

_,_ Errors/Warnings

:7 Type Number

,_ EC/LC 0 Analysis completed with no errors

PROP 44 Not enough replication for Steel test

-i

:2

-.-._-- .:., - - ,,.. • _---,-..--_-_,,-.,-"_"_::*'_r'"'_v_'r'>'a"W/_:'_'_*_'_"-'_"::_-':'r_"--"-'-'---- ............................ :........ . --.". ..... L, ....,... ........
_, .,..%, ; ..-,. '; ,' '.:.'* '- :". ,.. _ ,: ,r.. _:..;._',.:.,:._._,i eL,',,. _ ,,_" . . . - '. . '

AR 024949
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: Probit Analysis For EC/LCJ;

_ Parametrix Toxicology Laboratory

Species: Ceriodaphnia dubia Test Number: 2184 -
i Test Material: Copper Site Water (_g/L) Test Date: 2/23/99

/_! Endpoint: Prop

. Proportion

Observed Responding Predicted

Number Nnmher Proportion Adjusted for Proportion

Conc. Exposed Resp. Responding Controls Responding

:: 1.5625 l0 0 0.0000 0.0000 0.0000
3.1250 i0 0 0.0000 0.0000 0.0003
6.2500 I0 1 0.i000 0.i000 0.0080

12.5000 10 0 0.0000 0.0000 0.0791

25.0000 l0 2 0.2000 0.2000 0.3403
50.0000 I0 7 0.7000 0.7000 0.7217

lO0.O000 i0 i0 1.0000 1.0000 0.9438
150.0000 I0 i0 1.0000 1.0000 0.9851

!_ 200.0000 10 l0 l. O000 1.0000 0.9952

.,_

'_ Chi--square for heterogeneity (calculated) = 13.279

Probability(Chi-scD1are > 13.279) = 0.06560
95% Confidence Limits

! Parameter Estimate Std. Err. Lower Upper

i Intercept --0.052987 1.035378 --2.082328 1.976354

:, Slope 3.320171 0.649817 2.046529 4.593813

Theoretical spontaneous response rate = 0.0000

:_i Estimated LC/EC values
i
: Exposure 95% Confidence Limits
! Point Conc. Lower Upper

_. 50.00 33.259 23.395 . 46.099

4
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" Plot of adjusted probits and predicted regression line

0 0 0

P P

r 7.7 0 997 r

o o

b p

:i:] i "1.3 o 988o
,_ t r

6 8 0 966 i., . -

o
I
; n

6.4 0 918

R

e

6.0 0 829 s

"_ p

:! o
5.5 .o 0 696 n

s

e

5.1 0.529

4.6 0.357

4

i 4.2 o 0.210

1 3.80 0.107m

- 3.3 0.046

i 2.9 0.017

2.4 0.005

i 2.0_ O 0.001!: 0.821 1.042 1.264 1.485 1.706 1.928 2.149

Log (i0) Concentration

!
/

•
4



2/26/99 TOXIS ANALYSIS SUMMARY

,| ,, . .

ICeriodaphnia Proportion Alive Day 2 l

Lab Species Date Test Material Permit Protocol Test Number

WAPTL CD 2/23/99 CUSW (_g/L) WA0024651 EPAA 91 2184

I ',

EPA Flowchart (Chronic and Acute) i control

Transformation Conc Mean SD N

Arc sine sqrt w/ adj.i
i X 0.00D 1.35 0.000 2

X 1.56D 1.35 0.000 2
X 3.13D 1.35 0.000 2

J X 6.25D 1.23 .168 2

X 12.50D 1.35 0.000 2X 25.00D 1.12 .325 ./ i_!2_-iI•
X 50.00D .57 .156 ': 2__G:

100.00D .23 0.000 '_!2_!i
150.00D .23 0.000 2 ....._.)
200.00D .23 0.000 2_i _-

No transformation , •_.'_•v_<.....
o.ooD i.oo o ooo -:
1.56D 1.00 0.000 2_.
3.13D 1.00 0.000 2

6.25D .90 .141 2
12.50D 1.00 0.000 2
25.00D .80 .283 2
50.00D .30 .141 2

100.00D 0.00 0.000 2

150.00D 0.00 0.000 2 :..
200._0D 0.00 0.000 2-

Error occurred during statistics: _,

-- :, ,:._'_., :_
Not enough replication for Steel test ..............

f
I

,_,_..i..<':_- _ ....."' ".:--:::t_._, " " .._ ..',_'_L,,,_-_ , ,,..... .. - _' 'I. "_ '_";"."':'[_:'" "
' ' ', .........._:.:,_,, "-'_,! 'k',_. :.,_._'.'::_k .... _.,_,":-_7,:_::.._k_ .- .-__-_- "_:_i_k_._..... :'.. : - /,- .._,"-_,.',. _:,:: ."::"_ '- ....

:-_. . ." " _''_k'_,,'_'_' '."_,;":.._:;____-_._- ',_.k" ,_.-_..._ik_:_'_' '_"_'e_"-_['_'_"'_ ": ., -,,_ :...'_" '_.__'-r:._-_._..".:.." ' ,__:,:&'r-_ :. :..i ,_ •• . ,-



. STATIC ACUTE C-erlodaphaia _ia TOXICITY TEST

Client Portot'S¢_le SampleCollectionData _j'2__@9

Sample Ca in D¢_ MoincSC_'¢kSire Water T=s'tIniutation Time /f'_ r_C'__

T_ct Date,_ 2N/"V99throu_J12/25,'99 S0urgcJAgeof.Orgamsms InHouse/ <_¢ hours

O

Numbgrof DissolvedOxygen Specific

O_Imns pH imp/L) Conduc:ivi,_,(p,S_

Cone. Rcp. 0 t 24 1 48 0 ! 2_- i 48 0 : 24 i 48 I 0 i 48

ET_T_T:I__i::::":""' • . ...........

,, "
::::::::::::::::::::::::::::::::::::::::::::::::::: ".'.'.')_.'-'_'.'>.'.':-'....-:........ <.><.-.._,_.:.:.'..:'2_.::.'.>__.

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

, _ o _j!-_.....
:;:._:::,:._'.:2.._:_:::::_.':;::i_':.':_::_<::::__:_::_'.'.::_<.¢:<.:.x._:_.:."_:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::_;;;:;_;:;_:..,:,::;:;:;:_:;::..:!.........+...::...............:¢.............:::::::::::::::::::::::::::::::::::_!_;_:..:iTi:i_!i!i_!:.:_t-_i__i_"..:-_:'.!t__j_.:..!i

:.:.:.:.:..¢_:+:.:_.:.:""_ ::':'>::::_:::_.:.:.:_::_:::_:._:..._`.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::'_.:.._::::::: '"_"""" ' ".... " ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::_i!igi."::.:.-:'ig:i_i_ii_ii__-_it i_;_iil.................. :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

•, .-(: ...........".........':_

'_ _ I _ .!_ ......._:<::::::_::<_<"::':'::"........_:::::::::::::::::::::::::::::::::::::_:L:::.:;.:LLL:_LLL_.:.:/_:._._<_._'._È..,<_J......".................
::::::::::::::::::::::::::::::_:: $;:::i:!:: :::::!::_:-:;:_:::::::::::::::::::::::::::::::::"-:_:::"'-:::.:-:_'_:;.::"_; ;; :5::_::."-._:3::5::_:::z<<.:':<<<<<.:._:.<<.:_::

...............................................::::_ii_._::7:_i-:.:.-_¢:!::__::i_iii_i_:_::::_i!}i_i_!-_i.::.._i_!_:_i__:_<_._...,..@:.1_.:_{-Av_}_:_:t__

:::::::::_:_..........................::::::"._::::: ..........................._,.>.:.:..:.................._............................... i_i_i_i.:..:_.:i_ti_ii_i!i_'...:.ii_.-.;._t_!t_i_i_._t_it

................................._.............. i!i_ii_ii_i!i_!_i_i!i!_iii!@_:_!iii_ii!!!ii!i!ii_!iiii_?_!_!_!_i_(_!i_I',:_:;_::._._:_._.:.._,:_<_L.<_-:_:_'_i__:_ :_i_i_i_;.-_i_i_..'._i_ii_!!i_!ii_ii__iii iii::i!i_iiliii::i_i_._._u_::.._i|_:__:..._.::_....:._:_...__)_i_._.".._!ii_:__:::**:i.L,:,::<:,.:_ii_!ii__!_i_i_i_ii_:<._.................................................................................::::::::::::::::::::::::::::...............::::::::::::::::::::::::::::. . ........ ................,............. ...... _......,..... ............... .......:.:....:<.:.:.:.:.:.;.;.;.;.;.;.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

•_, @'x'.: t '

Shadingmpi'_mlmIm_ forwhichdalac_ll¢_.ionisnotrequired.

N'T= Not Taken

Commits
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Par_trix Toxicology Laboratory

i 't/ATER FLEA TEST 0ATA I

. ,.!

Test ltumber: 2185 ( ) Chronic (x) Acute 48 hours
Test Date: 2.3-Feb-99

, Source: WA0024651 Test MateriaL: CUSW (/ig/L)
.i

Cont. Daily Survfval Prop Total Max
Conc Rep No. Sex Start 1 2 3 & 5 6 End ALive Young Young

0..O0 D 1 F 5 5 , 1.00
0.DO D 2 F 5 5 1.00
1.56 D 1 F 5 5 1.00

.: 1.56 0 2 F S 5 1.00
3.13 0 1 F 5 5 1.00
3.13 D 2 F S 5 1.00
6.25 0 I F 5 5 1.00
6.25 o 2 .F 5 5 1.00

12.50 D 1 F 5 5 1.00
12.50 0 2 F 5 5 1.00

25.00 D 1 F S 5 1.00
25.00 D 2 F 5 5 1.00

•, 50.00 D 1 F 5 5 1.DO.
:_, s0.00 o 2 F S S _.00

) 100.O0 0 1 F 5 2 J,O
,' 100.00 0 2 F 5 2 .40
_, 150.00 D 1 F 5 0 0.00
i
l 150.00 0 2 F 5 O 0.DO
:_ 200.00 O 1 F s o o.oo
; 200.00 D 2 F 5 0 0.00

pr, rAR 0

, _.'C.i_ ---.

"4

.i
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Par_w1netrJx Toxicology Laboratory

- ] I_TER FLEA TEST DATA
L

• Test Number: 2185 ( ) Chronic ix) Acute 48 hours

Test Date: 23-Feb-_X)(

;i Source: WA002_,651 Test Materia[: CUS_J(#.g/,L)
T_

Cont. Daily Survival Prop Total Max

Cone Rep _lo. Sex S_:art 1 2 3 4 5 6 Er_ Alive Young Young

0.00 D 1 F 5 S 1.00

0.00 O Z F 5 5 1.00

1.56 O I F 5 5 1.00

1.56 D Z F 5 5 1.00

3.13 O 1 F 5 5 1.00

3.13 D Z F 5 5 1.00

6.25 O I F 5 5 1.00

6.7-5D 2 F 5 5 1.00

12.50 D I F 5 5 1.00

12.50 O 2 F S 5 _ .00

25.00 0 I F 5 5 1.00

25.00 O 2 F 5 S 1.00

._ 50.00 O I F S 5 1.00

,,_ S0.00 o Z F 5 S 1.00

:} _ I00.00 0 I F 5 2 ._0
9 100.00 9 2 F 5 2 ._,0

. '=( 150.00 O 1 F S 0 0.00

i,_i 150.00 O 2 F 5 0 0.00
.... 200.00 O 1 F 5 0 0.00I •

200.00 D 2 F 5 0 0.00

' - AR024955



t
, q

_, Parametrix ToxicologyLaboratory

Test Date: 2/23199 Test Number: 2185

'_ SampLe Date: 2/_'4/99 Test Material: Copper Site Water _B/L
Species: Ceriodaphnia ck_bis Source: WA002_651

.i Test Type: Acute - 48 hours Port of Seattle

End Point Day Transformation Cone #Reps Mean StDev _ Surv

Proportion Alive _ Arc sine sqrt w/ adj.
X 0.000 0 2 1.35 0.000
X 1.563 0 2 1.35 0.000
X 3.125 0 2 1.35 0.000
X 6.250 0 2 1.35 0.000
X 12.500 0 2 1.35 0:000
X 25.000 0 2 1.35 0.000
x 50.000 0 2 1.35 0.000
X 100.000 D 2 .68 0.000

150.000 0 2 .23 0.000
200.000 0 2 .23 0.000

Proportion Alive 2 No transforl_ation
0.000 0 2 1.00 0.000
1.563 0 2 1.00 0.000

! 3.125 D 2 1.00 0.000
6.250 0 2 1.00 0.000

_'! 12.500 0 2 1.00 0.000

_.j 25.000 0 2 1.00 0.00050.000 0 2 1.00 0.000
.t 100.000 0 2 ._0 0.000

150.000 0 2 0.00 0.000
• _ 200.000 0 2 0.00 0.000

_'_

X = i r_licstes concentrations used in calculations

I - HYPOTHESIS TEST - t

End Point 0ay Transforlaation/knalysis NOEC LOEC TU MSE MSO

Proportlon Alive "--_ Arc'sine sqrt wl adj.
Dunnett + t-test

= - PROPORTIONPOINT ESTIMATE - 1

End Point Day Method P Conc 95_ 0I TU

Propor_1 on ALive _ Spearlnan-I_arDer --
EC 50 88.087 74.30 - 104J,3 1.1/.,_

'!

• . "_ _ '..... " ' T T:'7,:_ _",,....... .

AR 024956



' 2/26/99--10:20 am TOXIS ANALYSIS SUMMARY

Lab Species Test Date Test Material Permit Protocol Test Number

;1

/_ WAPTL CD 2/23/99 CUSW (_g/L) WA0024651 EPAA 91 2i85

Statistics Parameters

PROPORTION

End Point: PA Proportion Alive

Analysis: EPA Flowchart (Chronic and Acute) 1 control
Transform: Arc sine square root w/ Bartlett adj.

Tail: One--tailed, decreasing
Constant: --.01 Variance: .01

Root: --1.00 Alpha Normality: .01
NOEC: .05

_I EC/LC Method: F (P,S,G,L,N) Superdunnet: 4000
I

' GROWTH

'_: End Point: GR Reproduction
Analysis: No Analysis

Transform:

- , Tail:

Constant: .01 Variance: .01
Root: Alpha Normality: .01

NOEC: .05

Calculate IC? N (Y,N) IC resamples: 120

Errors/warnings I

Type Number
i

EC/LC 0 Analysis completed with no errors

i PROP 40 No variation in the data

• ' . .. AR 024957



i Spearman--Karber Analysis for EC/LC 50 ....

ii Parametrix Toxicology Laboratory
Species : Ceriodaphnia dubia • Test Number: 2185

, Test Mater.ial: Copper Site Water (_ Test Date: 2/23/99
I Endpoint : Propt
i

Number

Conc Exposed Mortalities

'i
0. O0 I0 0
1. 56 i0 0

3. 13 10 0
6 •25 i0 0

: 12.50 I0 0

25. 00 I0 0
50. 00 i0 0

I00. 00 i0 6
:' 150.00 I0 i0

_ 200. O0 i0 I0

Spearman--Karber EC/LC 50 estimate: 88.087
95% lower confidence: 74.301

i_ 95% upper confidence: 104.430

Untrimmed Spearman--Karber

.0

'i

i:i

t

•, " • .;' ,.',,".: .', ' """ " • , : ;:- "'.,. _,"::.., " , " ;,'k..,..,'.:,,_J_ "*,.". ,.... • . .... . .'.,.',, f..... ". ,.



- i 2/26/99 TOXIS ANALYSIS S_RY

i Ceriodaphnia Proportion Alive Day 2•,, , , - .... ,,o

_ Lab Species Date Test Material Permit Protocol Tes_ Number

WAPTL CD 2/23/99 CUSW (_g/L) WA0024651 EPAA 91 2185

i

IEPA Flowchart (Chronic and Acute) 1 control I
H

I

Transformation Conc Mean SD N

Arc sine sqrt w/ adj.
X 0.OOD 1 35 0.000 2
X 1.56D 1 35 0.000 2

X 3.13D 1 35 0.000 2
X 6.25D 1 35 0.000 2

X 12.50D 1 35 0.000 2X 25.00D 1 35 0.000 2
4

._ X 50.00D 1 35- 0.000 2
/] X 100.OOD .68 0.000 2

150.00D .23 0.000 2
_ 200.00D .23 0.000 2

! No transformation
0 00D 1.00 0 000 2

- _ 1 56D 1.00 0.000 2

i 3 13D 1.00 0.000 2
6 25D 1.00 0.000 2

i 12 50D 1.00 0.000 2
', 25 00D 1.00 0.000 2

50 00D 1.00 0.000 2
I00 00D .40 0.000 2

150 00D 0.00 0.000 2

• 200 00D 0.00 0.000 2

Error occurred during statistics:

_I No variation in the data

i

!
i

4

, . .

........:_-;.:._..._._,,_.- •.... ..._._,..,_ . .--....... ....... .......,......,.,.....,.., .-:.,.:", ,_,,,&m024959
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';J i
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-i " " POS Water Quality Datalog 55-2912-01 (61)

!i i SITE: !7k/_ Field Measurments:

-_ DATE:• ,_ [_: /_,_, : TIME pH Temp.('C) DO (mg/Z)

1, LER(S): ' I(=?_OI "_' "£ 8, O ----
R TEMP:

ATHER:

WATER(. _'') (for lab use

BOTTLE TIME f,,{. LEVEL t#'l COMMENTS FLOW

2 I_;o 6.0 !;,o "
',J 3 /_._ .<" 6.0 ;_o ,,

: _ .I _',,/s" "_._" it.o L ' ,,_-r,. "_c_er
: 8 _._._,o $.o _,_" g,..C_.'

" ' '. '

' WATER LEVEL: Take depth measurements as far into the culvert as possible.

Circle one: tape down/_
"i

lMeasuring Point (describe and/or sketch):

v _

K:\working_2912LR5291201_61dataig

; ,P< £ [_,.-;r..',,qq?-,- L::I6..0

• ' ' .... AR 024961



4

Flow Weighting Calculation Worksheet
: tSite, Walker

IDate 23-Feb
_Pipe Size 30

fill inthiscolumn fill inthis column

Subsample Subsample

Number Water Level Flow % Volume (_::}_
1 6 2 0.054495913 436-'_
2 6 2 0.054495913 436---"-'-
3 6 2 0.054495913 436---'---
4 6 2 0.054495913 436-.-.--
5 6 2 0.054495913 436---"-
6 7 2.7 0.073569482 588"--
7 7.5 3.2 0.08719346 698"-'"
8 8 3.8 0.098092643 785"'"-

9 7.5 3.2 0.08719346 698-"
10 7.5 3.2 0.08719346 698----"-'-"
11 8 3.8 0.098092643 785
12 8 3.6 0.098092643 785
13 8 3.6 O.098.092643 785
14 0 0

15 o o
16 0 0
17 0 0 =
18 0 0
19 0 0

20 0 0 _--
36.7 1 8000 _ _ (shou_total8L)

J total storm flow .330301

• :E'.

" ".., ."

..... AR 024962 ............



• -- " ' POS Water QualityDatalog 55-2912-01(61) '_
i ."

.t_, -- ............. -
! s:- b_,(.- V4 (_?',_.,..i,._&._.)F_e,_'Meas._ent,:
{

R TEMP: "

.:. WATER (for lab use]

BOTTLE TIME " LEVEL (,_ COMMENTS FLOW

1 I_ _, _"

2 130_ , #'" £ "

:i 3 iStLp 1"
4 IV_I q.'z..

'::i 5 __q-C,, "1,3"
;_ _ /,.,,Ol "l._ °

7 tq 1¢_ 7.7"

: 8 3_i_i _,b
i

_o t_DI _).,#,

WATER LEVEL: Take depth measurements as far into the culvert as possible.
! •

Circle one: tape down / water level

Measuring Point (describe and/or sketch):i
i

.i I_. ; '/

( o, ,o-

K:\working_gl"2_5291201\8 lclatalg

t

g

,. :",- ...... - :,i". "._".':.",-. " , " : " "'..' " AR024963



Flow Weighting Calculation Worksheet

[Site DMC Wi 1Date 23-Feb
_.:_ [Pipe Size 30

' fill in this column fill in this column

.;:, Subsample $ubsample

.._., N umber Water Level Flow % Volume (mL).

' 1 6.6 4.7 0.049111808 295-.--.....,
',_:! 2 6.8 4.9 0.051201672 307------

3 7 5 0.052246604 31_
: 4 7.2 5.1 0.053291536 320-.-

,, 5 .7.3 5.2 0.054336468 326:"-
,, 6 . . 7.5 5.5 0.057471264 34f_---

.,, 7 7.7 6.3 0.065830721 395--"
8 8 6.4 0.066875653 40_r-" "

'"_ 9 8.8 6.5 0.067920585 405"_
"3., 10 9.4 7.8 0.081504702 469----- •

_i 11 9.9 10,8 0.112852665 677--
._ 12 10.5 12.5 0.13061651 784 "
;._

, 13 il.5 15 0.156739812 940
.:1 14 0 0

15 0 0
' 16 0 0

i 17 0 0
" 18 0 0
" 19 0 0!.,

•_ 20 0 0

95.7 1 6000

I total storm flow 861301

7;1

¢
2::i
,, [

i

i:i
:i

.j

:'J

.,_e._,::_,._......,,-.,-._........_.-.,..:_,._,,,;_-,._._.._..,,_,_,.-=_-,_"..:_._.._..... ,., AR 024964



4

' '= t

• _ " POS Water Quality Datalog 55-2912-01(61)
.4

t'.t

_d
,::_ ' •SITE: :31_ :I Fielo'Measurments: " -

DATE: 7---JZ 2 /_ '_' TIME l pH
_i ' Temp'(°C)IDO (rag/I)

_I LER(S):jZ.5 13_5 -7-,,<e 7,3 --
_ R TEMP:

,:,i ATHER: #_-_, ,_, ,'_=-, r'.:4 "; '"_
i i

,t I
i

'i WATER (for lab use

• ', BOTTLE TIME LEVEL COMMENTS FLOW
i

•; P ,,

' z ,52q z.o_'_",':i J , ,, "

I 3 13_S zc {_" .... ...........

-._'le.',. •
6 !.d'I:, _z . ..
7 J_15 2.Z.YV"
8 I Soo Z-Z_7_

* 4"

.:: e ,i 5 "_5 2--gkr_
.: lo ,J53_ 2.$g'_'"
i 11 [5_ 5 Z5"-51_: `

•; _2 I_oo 2.5_%
! "_3 t b 15, 2-2..-_,:6'

,,
..- :_ ......

.')

"'i!! Cir_eWATERLE_ej_ ....__, de_h measurements.as far into the culvert as possible.• one4taue duw. mwater level ..
|

'!!1'} Measuring Point (describe and/or sketch): _'-._l_,_'P_f" _ _ I_ )_, :t "_ 2._,:_(_;_;.-_._"i(

,!a %
f I I'_ I

:. .,..:" . &.. _.,.,_,-, b,,_v ,.-,_.&.L,_,,\_,4 _ _,,,-,

, _ [ _" - . I_:_working_2_12LS£291201_61datalg

:t,,
,i

.,, . .. .... '; ".:. .. . .:......';.,'_ , ;.;:,. :.-,. .. , ,....':.. _T,-_:,'_.__-.-_.,=:,z..,-_:.,-,,,,_
• " ....... "" ' '>" ' """:" "::":'_-: : '...- ::'""':.:: .," ",_,',..:'-,:',':"".,':".....-":.".- _'1 024965



U

"1 • ",_,_ Flow Weighting Calculation Worksheet
j ".-

.! Lite MC D -/
.:*_! IE)ate 23-Feb

IPipesize 30

. fill in this column fill in thiscolumn

; Subsample Subsample
: Number Water Level Flow % Volume (mL)

1 20.75 6 0.054545455 4361
, 2 20.12 4.8 0.043636364 349"-
': 3 20.12 " 4.8 0.043636364 349_

i 4 21.25 6.5 0.059090909 473_
5 21.37 7 0.063636364 509"-"-

" 6 22 8.2 0.074545455 596_-"
7 22.37 9 0,081818182 655"-'-

iI 8 22.5 9.5 0.086363636 694/, _9 23.12 10.2 0.092727273 742-----
:;;] 10 23.67 11 O.1 800--
':j
,_: 11 23.67 11 0.1 800"-
;_ 12 23.67 11 O.1 800-';

,, 13 23.67 11 0.1 800-
0

- 14 " 0 0

! 15 0 0
:; 16 0 0

17 0 0
18 0 0
19 0 0

=

20 0 0
L

110 1 8000 (=_0=_=t_eL)

,:_ [ toni=onnow 990001

...... ,........ .-, ,.....,...............:,..,.-,......, ........._.... ............ .-...,....,............. ,..^n024966 _'
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